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한국산 석죽과(Caryophyllaceae) 식물의 DNA 바코드 연구

Evolutionary Patterns of Gynodioecy in Lamiaceae

윤지원, 곽명해d

Hye-Kyoung Moon

국립생물자원관, 인천 22689

Department of Biology, Kyung Hee University, Seoul 20447, Korea

석죽과(Caryophyllaceae Juss.)는 전세계적으로 약 86속 2200여종이 포함하며,
주로 북반구 온대지역에 서식하는 것으로 알려져 있다. 국내에는 16속 88분류군
이 알려져 있다. 본 연구에서는 국내 분포하는 석죽과 식물 중 2속 11분류군 총
35개체의 표준 DNA 바코드 구간을 분석하였다. 엽록체 DNA 상의 rbc L유전자
및 mat K유전자와 핵 ITS 1-4 구간에 대한 증폭 및 염기서열을 확보하였으며, 이
를 분석하여 석죽과의 종판별을 위한 DNA barcode로써의 유용성을 검증하였
다. 그 결과, 이들 개체로부터 총 80개의 DNA 바코드 염기서열이 생산되었으며,
구간별 DNA 바코드 성공률은 100%로 나타났다. 본 연구를 통해 확보된 rbc L,
mat K, ITS 구간의 염기서열을 근거로 작성한 Neighbor-Joining tree를 분석한
결과, 단일 구간의 종판별 해상능은 rbc L이 50%로 가장 낮았고, ITS가 85.7%로
가장 높게 나타나 석죽과 종의 식별이 가능한 것으로 나타났다. 해상도가 비교
적 높게 나타난 ITS로 분석한 Neighbor-Joining tree에서 Silene 속과 Lychnis 속
의 식물들이 구분되었으나, Sliene 속 식물 중 갯장구채와 애기장구채가 뚜렷하
게 구분되지 않았다. 갯장구채와 애기장구채는 학자들 간에 변종 수준으로 인식
하거나, 독립된 분류군으로 인정하지 않는 등 견해차이가 있어 왔다. 본 연구에
서는 두 분류군이 rbc L, mat K, ITS을 이용한 Neighbor-Joining tree에서 독립된
종으로서의 판단이 불분명하여 분류학적인 실체를 밝히기 위한 추가적인 형태
적 연구가 필요한 것으로 판단된다.

Flowers are main trait to drive the great success of plants in the dry land
as the efficient reproductive structures. Since most angiosperms have
perfect flowers as hermaphroditism, plants developed various type of sexual
strategies like dichogamy, dicliny, and herkogamy to increase outbreeding.
Gynodioecy is a common type of dicliny with co-occurrence of female
and hermaphrodite individuals in the natural plant populations. Although
gynodioecy is found widely in at least 91 different angiosperm families,
gynodioecious species occupy less than 1% of all angiosperm species.
Lamiaceae is a representative family of association with gynodioecy and
holds highest recording of ca. 200 gynodioecious species. To clarify why
gynodioecy occurs at a relatively high frequency and is widely distributed
across the family I analyze the distribution patterns of gynodioecious species
under phylogenetic constraint including two newly added gynodioecious
species Bystropogon canariensis and Zataria multiflora . I also trace the
possible evolutionary tendency of floral traits between two distinct sexual
morphs to determine status of gynodioecy in Lamiaceae
(NRF-2016R1D1A1B04934156).

Keywords: 석죽과, DNA barcode, silene, Lychnis, 애기장구채, 갯장구채
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금강의 수변식생 유형분석 및 하천 건강성 평가
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이승연 , 정영호 , 이재근 , 이응필 , 이수인 , 김의주 , 박재훈 , 김지은 , 홍용식 ,
김홍경1, 채주리1, 서주현1, 유영한c1
1

공주대학교 생명과학과, 공주 32588; 2 한국수자원공사, 대전 34350

본 연구는 금강의 하천식생 유형을 분석하고 건강성을 평가하고자 하였다. 금
강 수계 60개 지점에서 제방과 제방사이에 띠조사구를 설치하여 식생구조와
환경요인을 조사하였고, 조사지점마다 식생도와 식물상 목록을 작성하였다.
TWINSPAN(two way indicator species analysis)을 이용하여 군락을 나누는 지
표종을 알아보았고, CCA(canonical correspondence analysis)를 사용하여 식
생구조와 환경요인간의 관계를 분석하였으며, 수변식생지수(riparian vegetaion
index)를 이용하여 조사지점별 건강성을 평가하였다. 지표종에 의한 군락분류
(Twinspan)는 버드나무-달뿌리풀군락, 달뿌리풀군락, 달뿌리풀-물억새군락, 달
뿌리풀-쑥군락, 달뿌리풀-버드나무군락, 갈대군락, 갈대-물억새군락, 그리고 쑥
군락 등 8개 군락으로 분류되었다. 군락분류에서 1수준의 구분종은 쑥과 왕포아
풀이었고, 2수준의 구분종은 쑥, 망초, 물쑥, 다닥냉이, 버드나무, 바랭이, 왕버들,
가막사리, 그리고 잔디였으며, 3수준에서의 구분종은 달뿌리풀, 개망초, 망초, 소
리쟁이, 물억새, 닭의장풀, 버드나무, 갈대, 그리고 산딸기였다. 식물군락 구조에
영향을 주는 환경요인은 조자시점의 횡적폭, 수로폭, 해발고도, 인공구조물 면
적, 경작지면적 그리고 식생면적이었다. 조사지점의 평균 수변식생지수는 50.3
이었다. 식물군락유형별 수변식생지수를 비교한 결과 달뿌리풀-버드나무군락
이 55.2로 가장 높았고 달뿌리풀-물억새 군락이 40.5로 가장 낮았다.

Morphological Description of Hymenostome Ciliate, Colpidium
colpoda (Losana, 1829) Stein, 1860 (Ciliophora, Tetrahymenida,
Turaniellidae) from Korea
Md Abu Taherp, Choon Bong Kwon, Mann Kyoon Shinc

Department of Biological Sciences, University of Ulsan, Ulsan 44610, Korea
One freshwater hymenostome ciliate Colpidium colpoda collected from the
puddle in Seonyudong valley, Gaeun-eup, Mungyeong, Gyeongsangbukdo, has been investigated for the first time in Korea. Investigation for
the characterization of this ciliate was carried out by live observation,
and protargol as well as silver carbonate staining methods. In our study,
Colpidium colpoda is characterized and distinguished from its congeners
by broadly oval in shape, slightly concave at oral region on anterior part,
an average size of 120×65 µm in vivo containing 50-52 somatic kineties, and
the position of contractile vacuolar pore subequatorially in between 14-15th
kineties. In addition, it is characterized by distorted anterior part of body, i.e.
somewhat rotated from right to the left and bent ventrally producing distinct
ventral depression, the basal body compositions of membranelles 1 (two rows
in posterior 2/3) and membranelles 3 (four rows in posterior 1/3), and funnel
shaped oral cavities with two post-oral kineties, and two times longer caudal
cilia than somatic cilia.

* 이 성과는 2016년 하천 수생태계 현황조사 및 건강성 평가(IX)에 의하여 연구
되었음.
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Morphological Description of Brackish Water Colepid Ciliate,
Pinacocoleps similis (Kahl, 1933) (Ciliophora: Prorodontida:
Colepidae) from Korea
Ragib Ahsanp, Choon Bong Kwon, Mann Kyoon Shinc

A304
A Cladistic Analysis of Korean Phasia Laterille (Diptera,
Tachinidae)
Seung-Su Euop, Ho-Yeon Hanc

Department of Biological Sciences, University of Ulsan, Ulsan 44610, Korea

Division of Biological Science and Technology, Yonsei University, Wonju
26493, Korea

Brackish water inhabiting Pinacocoleps ciliate has been discovered from
Korea, and congeners of it can be distinguished from other colepid species by
its structure of the armor plates which contains no windows. We investigated
the morphology of it based on the live observations and silver carbonate
impregnation. This ciliate was identified as the species of Pinacocoleps similis
which was not recorded previously in Korea. This species is characterized by
the followings. The body size is 47-50 x 25-27 μm in vivo, body shape is ovoid
to barrel shape, bar-shaped extrusomes present at the oral region, about
3-5 and 4-6 spines observed at the anterior and posterior ends respectively,
the numbers of the teeth in the anterior and posterior main plates are
approximately five and three respectively, six tires present and armor plate
belongs to incurvus - or Pinacocoleps -type, three adoral organelles present,
oval shaped macronucleus located usually near the mid body with one closely
associated micronucleus, approximately 19 longitudinal somatic ciliary rows
and one long caudal cilia present.

The tachinid genus Phasia Latreille, one of the largest genera of the
subfamily Phasiinae, belongs to the tribe Phasiini and has a worldwide
distribution. This genus is morphologically well defined and believed to
be a monophyletic group. As far as known, Phasia species are internal
parasitoids of adult hemipterous insects by inserting unincubated eggs
through the host cuticle. The genus Phasia currently includes 152 world
species, among which 61 are known in Palaearctic region with 20 from East
Asia including Korea. As a result of our ongoing systematic study of Korean
Phasia , we have so far recognized a total of 12 Korean species (5 previously
known species, 6 species new to Korea, and 1 species possibly new to
science). We have conducted a morphological cladistic analysis of these
Korean species, and recognized at least two monophyletic groups: Phasia
varicolor species-group and Phasia hemiptera species-group. We are
planning to expand this study and compare the morphological result with a
molecular phylogenetic result in near future.

포스터 초록

A302

Keywords: Diptera, Tachinidae, Phasiinae, Phasia , cladistic analysis

A303
Evolutionary Scenario Based on Phylogenetic, Morphological,
and Ecological Data for Genus Frontonia (Oligohymenophorea,
Peniculida, Frontonidae)
Ratih Kusuma Wardanip, Mann Kyoon Shinc

Department of Biological Sciences, University of Ulsan, Ulsan 44610, Korea
Genus Frontonia Ehrenberg, 1983 are belong to order Peniculida that
frequently found in aquatic habitats. Over 40 nominal species have been
described worldwide. Frontonia can be identified and separated into species
by combination of several characters. Based on investigation, there is
unsynchronized evolutionary rate between morphological and molecular
characters of genus Frontonia . By combining morphological, molecular and
environmental characters, we propose an evolutionary scenario for genus
Frontonia to explain relationship among genus Frontonia members. Based on
phylogenetic analysis, genus Frontonia divided into 4 clades, in each clade
every species shows some common characters. Row number of each peniculli
supports the clade formations. Peniculli number 1-3 are common character
in genus Frontonia , Peniculli number 3 is most variable character compared
with characters of peniculli number 1 and 2. Current characters of genus
Frontonia are results from long term adaptation in diverse environments. We
could find that there was one evolutionary event that could be happened in
two different species of Frontonia inhabiting the same or similar habitats, this
event can lead to convergent evolution.

A305
Synopsis of the Syrphus Genus Group (Diptera: Syrphidae) in
Korea
Chan-Ouk Kimp, Ho-Yeon Hanc

Division of Biological Science and Technology, Yonsei University, Wonju
26493, Korea
The Tribe Syrphini includes 43 genera and over 1300 species in the world.
Larvae of the Syrphini are generally known to feed on small hemipterous
insects, especially aphids. Recent molecular phylogenetic studies indicated
that there are at least two major monophyletic groups within the tribe.
We informally called one of these groups as the Syrphus genus group
and started revising the Korean members. This group currently includes
21 genera and over 630 species in the world, of which 17 genera with over
400 species are from Palaearctic region. In Korea, at least 15 genera and 45
species are currently known. As a result of our initial study, we have so far
confirmed 15 genera and 38 species from the known Korean taxa, but we
have not found any specimens of the remaining 7 species yet. In addition,
we found 10 species new to Korea and 5 species possibly new to science.
Eventually, based on the obtained Korean material, we are planning to
investigate the phylogenetic relationships within the Syrphus genus group
using both morphological and molecular approaches.
Keywords: Syrphidae, Syrphini, Syrphus genus group, systematics, Korea
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Taxonomic Review of Korean Siphonini (Insecta: Diptera:
Tachinidae)

집게 기생성 따개비류 Peltogastridae과(갑각아문: 만각하강: 근두상
목)의 국내 최초 보고

Jeong-Hwan Choip, Ho-Yeon Hanc

정지범p1, Ryuta Yoshida2, 채병주1, 김지현1, 이동구1, 김원c1

Division of Biological Science and Technology, Yonsei University, Wonju
26493, Korea

1
서울대학교 자연과학대학 생명과학부, 서울 08826; 2Tateyama Marine
Laboratory, Marine and Coastal Research Center, Ochanomizu University,
Kou-yatsu, Tateyama, Chiba, Japan

The tribe Siphonini is a group of larval parasitoids of Lepidoptera and, in
some cases, family Tipulidae of Diptera. They currently include 7 genera and
over 360 species in the world, with 7 genera and about 120 species occurring
in Palaearctic region. In Korea, 6 genera and 12 species were previously
known. As a result of our systematic study of the Korean Siphonini, we
have recognized a total of 7 genera 43 species of Korean Siphonini with
the following details. Confirmed recorded species: Actia crassicornis,
Ceromya helvola, C. silacea, Entomophaga nigrohalterata, and Peribaea
tibialis . Unconfirmed recorded species: A. ampla, C. bicolor, Pe. abbreviata,
Pe. caesiata, Pe. setinervis, Proceromyia pubioculata , and Siphona confusa .
Species new to Korea: A. solida, A. pilipennis, C. dorsigera, C. pendleburyi,
C. cothurnata, C. glaucescens, C. pruinosa, E. vernalis, Pe. ussuriensis, Pe.
glabra, Pr. macronychia, S. lurida, S. ingerae , and S. hokkaidensis . Possible
new species: 3 Actia , 4 Ceromya , 2 Entomophaga , 1 Goniocera , 6 Peribaea ,
and 8 Siphona spp.

Peltogastridae과(갑각아문: 만각하강: 근두상목)는 십각류의 복부에 기생하는
데 특화된 따개비류로 게에 기생하는 주머니벌레류(Sacculinidae)와 비슷하게
내외부의 기관계가 극도로 퇴화하여 막질의 주머니처럼 보이며 17속 46종 중 8
속 28종이 집게에 특이적으로 기생하고 있다. 일본과 대만 및 러시아에서는 이
미 peltogastrid의 연구가 이루어진 바 있으나, 대한민국에서의 연구는 아직 수
행된 바 없다. 하지만 한국 집게 동물상의 지속적인 근래 연구 결과, 국내에서도
peltogastrid의 서식이 확인되었다. 한국산 peltogastrid의 연구를 위해 서울대학
교 생명과학부의 해양절지동물 기탁은행(MADBK)과 계통분류 및 분자진화학
연구실, 그리고 이화여자대학교 자연사박물관에 있는 집게 표본을 자세히 조사
하여 peltogastrid 표본을 확보하였다. 이후 해당 표본들을 형태적으로 관찰하고
COI 과 16S rRNA 염기서열로 DNA 동정을 수행하였다. 그 결과 3종의 미기록종
과 2종의 신종 후보 종을 발견하였다. 이에 한국산 peltogastrid의 사진과 형태,
생태적 형질 및 분자계통수를 보고한다.

Keywords: Diptera, Tachinidae, Tachininae, Siphonini, Korea
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New Record of Two Decapods (Arthropoda: Crustacea:
Decapoda) from Korea

Genetic Structure of the Korean Small Salamander, Hynobius
unisacculus

Sang-Hui Leep1, Sang-kyu Leec2

Han-Chan Park1, Eugene Chung1, Ho Young Suk2, Mi-Sook Mind1

1
Department of Taxonomy and Systematics, National Marine Biodiversity
Institute of Korea, Seocheon 33662, Korea; 2Marine Research Center, National
Park Research Institute, Yeosu 59723, Korea

1
Conservation Genome Resource Bank for Korean Wildlife, Research Institute
for Veterinary Science, College of Veterinary Medicine, Seoul National
University, Seoul 08826, Korea; 2Department of Life Sciences, Yeungnam
University, Gyeongsan 38541, Korea

The decapods, well known as shrimps and crabs, are one of familiar animals
to peoples in intertidal area. Until now, two albuneids and two raninids have
been reported in Korean fauna. Two decapod species, Paralbunea dayriti
(Serène & Umali, 1965) of the family Abuneidae and Notosceles serratifrons
(Henderson, 1893) of the family Raninidae, are newly recorded from Korea on
the basis of materials from the Jeju Islands. The genus Paralbunea Serène,
1977 and the genus Notosceles Bourne, 1922 are also reported first time
from Korea. Of these, the examined specimens of P. dayriti have anteriorly
produced ocular peduncle while in the illustrations of holotype, the anterior
part of ocular peduncle seem to be rounded. Inhere the diagnoses of these
two species are provided with the illustrations and the figures.
Keywords: new record, Notosceles serratifrons, Paralbunea dayriti , Decapoda,
Korean fauna

Hynobius unisacculus , the Korean small salamander, is an endemic species
restricted to a small spatial range on the southeastern tip of South Korea. In
this study, novel nine microsatellites developed using Illumina MiSeq genome
sequencing technology were used to understand the population structure and
genetic diversity of this species. Overall, a moderate level of intrapopulation
genetic diversity was observed from eight populations analyzed (n=76),
for example, across the populations, mean number of alleles per locus of
5.8, mean H O of 0.564 and mean H E of 0.680. Considering that this species
is typically found in a single tiny area, the levels of genetic differentiation
among populations were relatively high with pairwise-F ST ranging from 0.088
to 0.275, indicating the level of gene flow may not active between populations.
The results of Bayesian STRUCTURE analysis showed that H. unisacculus
populations were most likely partitioned into two genetic clusters, and further
analysis is required to examine those clusters whether can be regarded as
distinct evolutionary significant units (ESU). Our data can provide significant
implications for the management and conservation strategies for this
salamander species. This work was supported by a grant from the National
Research Foundation of Korea (NRF) funded by the Ministry of Education
(NRF-2016R1D1A1B03934071)
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Phylogenetic Structure and Genetic Diversity of Hynobius
quelpaertensis Using Mitochondrial DNA

Molecular Phylogeny of Forensic Important Dipterans by
Expanded Mitogenomic Data

Ho Young Suk1, Koji Iizuka2, Mi-Sook Mind3

Jung-il Kim1, Hyung-eun An1, Seong Hwan Park², Sang Eon Shin², ChangBae Kimd1

Jeju salamander (Hynobius quelpaertensis ) is a Korean endemic amphibian
belonging to Hynobiidae and found in Jeju Island as well as parts of western
and southern coast on the Korean Peninsula. This species, which mainly
live in or around cultivated areas, have recently been suffering from the
disappearing of habitats available for spawning due to the significant
reduction of agricultural land. Therefore, the genetic analysis of this species
may be urgently necessary. In this study, we used the sequences of three
mitochondrial loci, Cyt b (cytochrome b; 907 bp), COI (cytochrome oxidase
subunit I; 1,464 bp) and CR (control region; 767 bp), from a total of 204
individuals in 24 populations to identify the evolutionary history and the
taxonomic placement of H. quelpaertensis populations by assessing the
pattern of phylogenetic structure. A huge level of diversity was found.
The edited sequence alignments of Cyt b , COI and CR yielded 82, 99
and 50 haplotypes, respectively. Each population consisted mainly of
unique haplotypes, and few shared the identical haplotypes. Upon robust
phylogenetic analyses, the haplotypes of H. quelpaertensis formed a
monophyletic group and clustered tightly with other species candidate clade
1 and 2. The group of H. leechii and H. yangi were recovered as a sister to
them, whereas H. nebulosus, H. lichenatus and H. chinensis were placed
rather separately in the tree. Our data may provide critical implications
to create preliminary progress towards the designation of conservation
strategies for this species. This work was supported by the grant from the
National Research Foundation of Korea (NRF) funded by the Ministry of
Education (NRF-2016R1D1A1B03934071).
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Department of Biotechnology, Sangmyung University, Seoul 03016, Korea;
Department of Legal Medicine, Korea University College of Medicine,
Seoul 02841, Korea
2

Diptera is an insect order with more than 150,000 different species. Since
they involved in the decomposition of organic materials, they are important
for forensic investigations. Among them, the most important families in
forensic entomology are Calliphoridae, Sacrophagidae and Muscidae. In this
study, we sequenced mitochondrial genome of Muscidae species Hydrotaea
(=Ophyra) nigra by next-generation sequencing and phylogenetic
relationship of Calliphoridae, Sacrophagidae and Muscidae examined due
to protein coding genes of mitochondrial DNA. The mitochondrial genome
of the sequenced species is circular molecules of 15,608 bp. In comparison
with complete mitogenomes from the same genus, this mitogenome is
approximately 1.500 bp short in length from the control region which is
most probably our analyzing error. Although the mitogenome has the
typical mitochondrial genome complement such as 13 protein-coding genes,
22 tRNAs and two ribosomal RNA genes, and rearrangements of gene
positions are identical with ancestral insect genome, we are not able to
confirm that, this is the complete mitogenome. Molecular phylogeny study
suggested that due to phylogenetic analysis results Hydrotaea species and
Muscina species clustered the superfamily Muscoidea. Approximately 5%
of the known species of Diptera belongs to the Muscoidea and represent
the earliest branched family. On the other hand Calliphoridae is the only
monophyletic group which has sister group relationship with Sacrophagidae.

포스터 초록

1
Department of Life Sciences, Yeungnam University, Gyeongsan 38541,
Korea; 2Kandahitotsubashi Junior High School, Chiyoda-ku, Tokyo, Japan;
3
Conservation Genome Resource Bank for Korean Wildlife, Research Institute
for Veterinary Science, College of Veterinary Medicine, Seoul National
University, Seoul 08826, Korea

Keywords: Muscidae, forensic entomology, Hydrotaea (=Ophyra) nigra,
partial mitogenome, molecular phylogeny

A311

A313

Taxonomic Study of Cyclostomata (Bryozoa, Stenolaemata) from
Korea

The Skin Beetles Phylogeny Based on Mitochondrial Protein
Coding Genes

Hyun Sook Chaep1, Bum Sik Min2, Ji Eun Seoc1

Tae-June Choi 1, Do Dinh Thinh 1, Seong Hwan Park², Sang Eon Shin²,
Chang-Bae Kimd1

1

Department of Life Science, Woosuk University, Jincheon 27841, Korea;
Marine Research Center, National Park Research Institute, Korea National
Park Service, Yeosu 59723, Korea
2

The first records of four species of cyclostome Bryozoan not previously
reported for Korea are given here. Four species in four genera Bicrisia,
Nevianipora, Tubulipora and Crisia are described. Two genera new to
the Korean fauna are Bicrisia and Nevianopora . Of which, Bicrisia arecta ,
Nevianopora pulcherrima and Tubulipora similis are newly added to the
Korean bryozoan fauna, and Crisia spissus n.sp. seem to be new to science.
As a result of this study, the number of identified Korea cyclostome Bryozoa
are now 9 species, 7 genera, 5 families, one orders and one classes.

1

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea;
Department of Legal Medicine, Korea University College of Medicine,
Seoul 02841, Korea
2

Dermestidae is a Coleoptera family which has more than 600 species.
These beetles are important in forensic entomology. Generally Dermestidae
specimens arrive 5 to 11 days following death this situation makes them
forensically important to estimate the post mortem interval in suicide or
homicide cases. In this study a forensic important Dermestidae species
D. tessellatocollis were collected from shade, forest, Namyangju, Korea
and its complete nucleotide sequences of the mitochondrial genome were
determined to investigate molecular phylogeny of the family Dermestidae.
The size of the mitogenome is 16,525 bp. This is the longest mitogenome
recorded from the genus. Although the size of mitogenome is longer than
previous records, structure and gene positions are identical with ancestral
insect genome. It has 13 protein coding, two ribosomal RNA and 22 tRNA
genes. The nucleotide composition of the genome is 41.1 % A, 13.8% C,
9.5% G, and 35.6% T. In spite of the species richness in the family, there
is no record for the complete mitochondrial genome of the Dermestidae
species. Furthermore, the molecular phylogeny of the family examined
due to mitogenome protein coding genes. The results showed that D.
tessellatocollis is early branched than the other records of the genus. This
study provides additional data for the Dermestidae phylogeny.
Keywords: Arthropoda, Insecta, Coleoptera, Dermestes tessellatocollis ,
complete mitochondrial genome
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A314

A316

A New Report of Cirolanid Isopod (Crustacea, Isopoda,
Cirolanidae) from Korea

First Record of the Genus Ptycholaimellus (Nematod a :
Chromadorida: Chromadoridae) from Korean Fauna

Sung Hoon Kimp1, Seong Myeong Yoonc2

JooWon Kang p, Seong Myeong Yoonc

1
Department of Life Sciences, College of Natural Sciences, Chosun University,
Gwangju 61452, Korea; 2Department of Biology, College of Natural Sciences,
Chosun University, Gwangju 61452, Korea

Chosun University, Gwangju 61452, Korea

Eurydice longiantennata Nunomura and Ikehara, 1985 is newly described
from Korea with detailed description and illustrations. This species can be
distinguished from other Eurydice in the following characteristic features: the
body is 5 mm in length and 3 times longer than greatest width; the clypeus
is acute distally and projecting ventrally; the truncated posterior margin of
pleotelson has 11 teeth and 12 plumose setae; the antennule extends to the
posterior margin of cephalon; the antenna has 31 flagellum articles. In the
present study, the genus Eurydice Leach, 1815 is first reported from Korea,
and a key to known species of the genus from the Far East is proposed.
Keywords: Eurydice , isopod, morphology, taxonomy, Korea

A315

A new species and a newly recorded species belonging to the genus
Ptycholaimellus Cobb, 1920 are reported from Korea, based on the specimens
collected from mudflat of the intertidal zone in Jindo Island, South Korea.
The genus Ptycholaimellus is characterized by the cephalic setae positioned
on collar, the absent of the precloacal supplement, and the existence of the
posterior double bulb. In this paper, detailed descriptions, measurements,
and drawings of two species, Ptycholaimellus ocellatus Huang and Wang,
2011 and Ptycholaimellus sp. nov., are provided. Ptycholaimellus ocellatus
Huang and Wang, 2011, which was originally reported from chinese waters,
is characterized by having distinct ocelli. Ptycholaimellus sp. nov. can be
remarkably distinguished from other Ptycholaimellus species by having a
bump on the spicule.
Keywords: new species, newly recorded species, Ptycholaimellus , Nematoda,
South Korea

A317

First Records of the Genera Aonides and Malacoceros (Polychaeta:
Spionidae) from Korean Waters

Two New Species of the Genus Orchomene (Crustacea,
Amphipoda, Tryphosidae) from Korean Waters

Geon Hyeok Leep1, Hyun Ki Choi2, Seong Myeong Yoonc1

Jun-Haeng Heop, Young-Hyo Kimc

1
Department of Life Science, College of Natural Sciences, Chosun University,
Gwangju 61452, Korea; 2National Marine Biodiversity Institute of Korea,
Seocheon 33662, Korea

Department of Life Sciences, Dankook University, Cheonan 31116, Korea

Eleven genera of spionid polychaetes, Boccardia, Boccardiella, Dipolydora,
Laonice, Paraprionospio, Polydora, Prionospio, Pseudopolydora, Scolelepis,
Spio and Spiophanes have been so far reported in Korean fauna. In this study,
two species, Aonides oxycephala (Sars, 1862) and Malacoceros reductus
Blake and Kudenov, 1978, belonging to the genus Aonides and Malacoceros ,
are newly recorded from Korean waters with detailed descriptions and
illustrations. Aonides oxycephala is a widespread species that has been
reported worldwide including Japanese waters near to Korea. It can be
distinguished from other Aonides species by the pointed prostomium, the
bidentate hooded hooks, and the pygidium with 6–8 anal cirri in various sizes.
Malacoceros reductus was only recorded from New South Wales of Australia
and newly collected from Korean archipelago. This species is distinguishable
from its congeners by the prostomium with lateral horns, the reduction of
branchiae and notopodia on the first chaetiger, and tridentate hooded hooks.
Photographs of scanning electron microscopy for characteristic features of
these two species and keys to genera of Spionidae from Korean waters are
also provided.

Two new species of the genus Orchomene belonging to family Tryphosidae
were collected from shallow Korean waters. These species are described as
Orchomene sp. nov. 1 and Orchomene sp. nov. 2. The new species Orchomene
sp. nov. 1 is similar to Orchomene liomargo, Orchomenella japonica ,
and Orchomenella rugosa . However, the new species can be obviously
distinguished from congeners by having the serrated urosomite 1 and
elongated article 1 of mandibular palp. Other new species Orchomene sp. nov.
2 is similar to Orchomene pinguis, Orchomenella minuta and Orchomenella
paucisetigera . But, this species is evidently characterized by triangulated
peduncular article 5 of antenna 2. These species are illustrated and compared
to related species.
Keywords: Amphipoda, Tryphosidae, Orchomene , new species, Korea
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Two New Species of the Aleocharine Genus Gyrophaena
Mannerheim in Korea (Coleoptera: Staphylinidae)

New Species of the Genus Hal ichondr ia (Suber it id a :
Halichondriidae) from Korea

Yoon-Ho Kimd, Sang Woo Jung

Hyung June Kimd, Dong Won Kang

DASARI Research Institute of BioResources, Daejeon 34116, Korea

National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea

The rove beetle genus Gyrophaena Mannerheim, 1830, includes more than 600
described species in the World. Of these 38 species in the fauna of Korean
Peninsula. Larvae and adult of Gyrophaena are obligate fungivores feeding
on mature spores, basidium, or fungal hyphae, scarping spores off from the
surface of fungal hemenium. Several species can from mass aggregations in
the one fungal body, and particular species are repeatedly found together in
one complex of coexisting species.
Members of Gyrophaena can be distinguished from other related genera
by the combination of the following characters: body parallel-sided, slightly
flattened to slightly robust; surface subglossy to glossy in most species;
labium with ligula undivided, entire, produces as a more or less parallel-sided
lobe, medial seta one or absent in some specimens of a few species; tergite X
with medial setal patch more or less square, setae numerous to few, flattened;
median lobe with apical process simplt to strikingly modified and complex,
asymmetrical in many, flagellum tubular, whip-like or very complex.
While studying Korean Gyrophaena , we recognized two new species (G . sp.
1 sp. nov. and G . sp. 2 sp. nov.). We provide diagnoses and illustrations of the
diagnostic characters of these two species.
This work was supported by a grant from the National Institute of Biological
Resources (NIBR), funded by the Ministry of Environment (MOE) of the
Republic of Korea (NIBR201801201)

New marine sponges, Halichondira n. sp. of the Family Halichondriidae
Gray, 1867 was collected from Dock-do Island, Korea by SCUBA diving
during the period from 2015 to 2018. Hailchondira n. sp. is encrusting with
numerous erected cylindical tube, purple to ivory color in life. H. n. sp. is
similar to H. okadai (Kadota, 1922) in shape, ectosomal skeletal, growth form
but it differs in spicule size and choanosomal skeleton. Spicule size of H. n.
sp. smaller than that of H. okadai . In addition, the characteristic of this new
species is that the diatom Lauderia sp. is always observed.

A319
New Species of the Genus Mycale from Ieodo Ocean Research
Station, Korea
Hyung June Kimd, Dong Won Kang

National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea
New marine sponges, Mycale n. sp. of the Family Mycalidae Lundbeck,
1905 was collected SCUBA diving in June 2017 from Ieodo Ocean Research
Station, Korea. Morphologically distinct from each other, this new species is
assigned to the geuns Mycale. Mycale n. sp. is encrusitng to irregular massive
type, yellow in life. M . n. sp. is similar to M. undulata Tanita, 1968 in color,
growth from but it differs in spicule size and sigma shape. Spicule size of M . n.
sp. smaller than that of M. undulata .

포스터 초록

A318

A321
Two New Species of the Genus Haliclona from Korea
Dong Won Kangd, Hyung June Kim

National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea
Two new marine sponges, Haliclona n. sp. 1 and Haliclona n. sp. 2 of the
family Chalinidae were collected from Ieodo Island, Ulleungdo Island,
Korea by SCUBA diving during the period from 2017. Morphologically
distinct from each other, both species are assigned to the genus Haliclona
subgenus Reniera. H. (R.) n. sp. 1 is similar to H. ieoensis Kim et al. 2017 in
shape, habitat, growth form, but it differs in color, ectosomal, choanosomal
skeleton and spicule size. H. (R.) n. sp. 2 is similar to H. (R.) hongdoensis
Kang and Sim 2008 in shape, habitat, growth form, ectosomal, choansomal
skeleton but it differs in spicule size.
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A322
Manca Stages of Cumacean Life Cycle
Sung-Hyun Kimp1, Chang-Mok Lee2, Tae-Seo Park3, Young-Hyo Kimc1
1

Departmentof Biological Science, Dankook University, Cheonan31116, Korea;
Hanmin High School, Paju 10955, Korea; 3Division of Animal Resources,
National Institute of Biological Resources, Incheon 22689, Korea

포스터 초록

2

Cumaceans are a distinctive order of the class Malacostraca, in the
superorder Peracarida, distributed from the intertidal zone to the deep sea.
Generalized cumacean life cycle includes particular stages called manca.
Manca stages appear similar to its adult form. They have, however, distintive
characteristics as follows: lacking the last pair of pereopods, the secondary
sexual characters, and some of the spines and setae. Several moults follow
the manca before the adult stage is reached. We collected three specimens
belonging to family Bodotriidae with a light-trap from the shallow coastal
waters of Korea during 1994–2012. These three specimens belong to the
second manca stage. Unfortunately, the specimens cannot be surely
identified, because the adult specimens were not collected. We conducted
morphological study about second manca stage of the family Bodotriidae
with photograph and illustration.
Keywords : Cumacea, Manca, Bodotriidae, Life cycle, Morphological study

A323
Genetic Diversity and Population Structure of Neocaridina
keunbaei (Crustacea: Decapoda: Atyidae) in Jeju Island
Jin Sagongd1, Jeong-Nam Yu1, Seok Hyun Lee2, Shi Hyun Ryu1
1

Nakdonggang National institute of Biological Resources, Sangju 37242, Korea;
2
Department of Life Sciences, Silla University, Busan 46958, Korea
The freshwater shrimp, Neocaridina keunbaei is a Korean endemic species
and is known to be distributed only in Jeju Island in Korea. The characteristic
of N. keunbaei is that the rostrums are very short and do not reach distal
end of penultimate segment of antennular peduncle. N. keunbaei with limited
habitat, they were designated as species requiring observation because they
were afraid of endangered species in Korea.
To identify the genetic diversity and population structure of this species,
we used partial sequences of the cytochrome oxidase subunit I (COI) in
mitochondrial DNA. Seven populations that included a total of 167 individuals
of N. keunbaei were collected from four rivers, a reservoirs and a pond in
Jeju Island. The nucleotide (gene) diversity of all individuals was 0.01332,
and haplotype diversity was 0.795. A total of 9 haplotypes were obtained,
the results of genetic diversity analysis revealed a distinct genetic difference
among populations in different water systems. The information on genetic
variation will be useful for establishing conservation strategies of N. keunbaei.

A324
Genetic Differences between the Two Unionid Freshwater Mussels
of Nodularia douglasiae and Nodularia douglasiae sinuolatus
Based on CO1 and 16S rRNA
Seung-Hyun Chap, Na-Rae Choi, Eun-Hwa Choi, Kuem-Hee Jang, and UiWook Hwangc

Department of Biology Education, Teachers College & Institute for
Phylogenomics and Evolution, Kyungpook National University, Daegu 41566,
Korea
Freshwater bivalves are distributed all continents except Antarctica. It is
estimated about 1,209 species of freshwater bivalves, and unionid accounts
for ca. 58% among them. Nodularia douglasiae is a common and widespread
unionid freshwater mussel in the whole river systems from South Korea,
which has a subspecies of N. d. sinuolatus . In order to examine genetic
differences of N. douglasiae and N. d. sinuolatus, we collected 128 specimens
from 3 Korean water systems in total, and sequenced partial nucleotide
sequences of the mitochondrial cytochrome c oxidase 1 gene (CO1 ) and 16S
ribosomal RNA gene (16S rRNA ) from them. With the resultant sequences,
detailed analyses of genetic diversity, genetic structures, and phylogenetic
relationships of CO1 and 16S rRNA were performed within each species (or
subspecies) and between the two. The results showed that N. douglasiae
and N. d. sinuolatus are obviously divided into two distinct genetic lineages,
implying the possibility of an independent unionid species of N. sinuolatus.

A325
Genetic Diversity and Structure of the Two Korean Freshwater
Snails of Semisulcospira libertina and Semisulcospira gottschei
(Gastropoda: Semisulcospiridae) Based on CO1 and 28S rRNA
Na-Rae Choip, Seung-Hyun Cha, Eun-Hwa Choi, Kuem-Hee Jang, Ui-Wook
Hwangc

Department of Biology Education, Teachers College & Institute for
Phylogenomics and Evolution, Kyungpook National University, Daegu 41566,
Korea
The freshwater snail family Semisulcospiridae is widely used as healthy and
taste food source. Also, they are not only very important taxonomic group
that maintains freshwater ecosystems, but serve as indicator species that
contribute to the water quality determination. Despite such importance,
wild populations of the semisulcospirid species are in sharp decline due to
overfishing and environmental deterioration. As the reduced population size
is associated with loss of genetic diversity, research on the semiulcospirid
is very urgent in terms of conservation of biodiversity. In this study, we
investigated the genetic diversity of two species belonging to the genus
Semisulcospira, Semisulcospira libertina and Semisulcospira gottschei , based
on the nucleotide sequences of mitochondrial cytochrome c oxidase 1 gene
(CO1 ) and 28S nuclear ribosomal RNA gene (28S rRNA ). The samples were
collected from at least two locations of three South Korean drainages, which
were subjected to detailed analyses of genetic diversity, genetic structures
and phylogenetic relationships within each species and between the two
species. The results could be helpful to conserve Semisulcospira species,
which is an important biological resource, in the South Korean freshwater
systems.

184

73포스터초록8192B.indd 184

2018. 8. 20. 오전 10:56

A328

Complete Mitochondrial Genome Analyses of Two Sea Stars,
Aquilonastra batheri (Asteroidea, Valvatida, Asterinidae) and
Distolasterias nipon (Asteroidea, Forcipulatida, Asteriidae)

DNA Barcoding and Phylogenetic Analysis of Comatulida
(Crinoidea; Echinodermata) Based on Mitochondrial COI and
16S rRNA Genes

Taekjun Leep12, Sook Shinc13

Philjae Kimp1, Tae Joong Yoon2, Sook Shinc12

1
Marine Biological Resource Institute, Sahmyook University, Seoul 01795,
Korea; 2Department of Life Sciences, College of Life Sciences and
Biotechnology, Korea University, Seoul 02841, Korea; 3Department of
Chemistry Life Science, Sahmyook University, Seoul 01795, Korea

1
Department of Chemistry Life Science, Sahmyook University, Seoul 01795,
Korea; 2Institute of Marine Life Resources, Sahmyook University, Seoul
01795, Korea

We determined the complete mitochondrial genome sequences of
Aquilonastra batheri and Distolasterias nipon which belong to the class
Asteroidea in the phylum Echinodermata. The complete mitogenome of
A. batheri and D. nipon was 16,463 bp and 16,193 bp, respectively and both
of them consisted of 13 protein-coding genes (PCGs), 22 tRNAs, and 2
rRNAs. The orders of PCGs and rRNAs were identical to those of eight
recorded mitogenomes of asteroids. The phylogenetic tree determined by the
maximum likelihood method revealed that D. nipon was clearly grouped with
Aphelasterias japonica and Asterias amurensis, which belong to the family
Asteriidae, and A. batheri was clearly grouped with Patiria pectinifera , which
belongs to the family Asterinidae.

A327

DNA sequence data enable not only the inference of phylogenetic
relationships but also provide an efficient method for species-level
identifications under the terms DNA barcoding or DNA taxonomy. In this
study, we have sequenced partial sequences of mitochondrial COI and
16S rRNA genes from 12 species of Comatulida to assess whether DNA
barcodes can efficiently distinguish these species. Also, sequences from
homologous regions of the same species we collected in Korea were
gathered from GenBank and analyzed together. Comparisons of within
and between species levels of sequence divergence showed that genetic
variation between species exceeds variation within species. When using
neighbour-joining clustering based on COI and 16S genes, the phylogenetic
trees are well constructed. The results showed that these Comatulid species
can be efficiently identified by DNA barcoding.

A329

Taxonomical Revisions of Common Sea Cucumber, Holothuria
(Thymiosycia) decorata , Based on the Molecular Phylogenetic
Analyses

New Rrecord of Two Feather Mites (Acari: Sarcoptiformes:
Astigmata) from the Common Sandpiper Actitis hypoleucos
in Korea

Taekjun Leep12, Sook Shinc13

Yeong-Deok Hanp, Su-Jung Ji, Gi-Sik Minc

1
Marine Biological Resource Institute, Sahmyook University, Seoul 01795,
Korea; 2Department of Life Sciences, College of Life Sciences and
Biotechnology, Korea University, Seoul 02841, Korea; 3Department of
Chemistry Life Science, Sahmyook University, Seoul 01795, Korea

Department of Biological Sciences, College of Natural sciences, Inha
University, Incheon 22212, Korea

Sea cucumber Holothuria (Thymiosycia) decorata is widely distributed and
common species in adjacent water of Jeju-do, Korea. In the present study,
H. (T.) decorata has been synonymized other species, H. (Mertensiothuria)
hilla , which is the current species name as well. We determined complete
mitochondrial genome of H. (T.) decorata and obtained partial sequences
of mitochondrial COX1, covering a region of DNA barcoding. In molecular
phylogenetic results, H. (T.) decorata differed distinctly from H. (M.) hilla
but revealed the close relationships with H. (Vaneyothuria) zacae . Moreover,
morphological characteristics differed definitely between H. (T.) decorata and
H. (M.) hilla in previous morphological studies.

포스터 초록

A326

Two feather mites, Bychovskiata hypoleuci Mironov & Ddabert, 1997 and
Phyllochaeta interifolia (Mégnin & Trouessart, 1884) were firstly collected
from Cheongyang-gun in South Korea. Specimens of B. hypoleuci and P.
interfolia were collected from vane and quills of wing feather form the
common sandpiper Actitis hypoleucos (Linnaeus, 1758).
The Bychovskiata hypoleuci is distinguishable from other species in the
genus Bychovskiata by several characteristics: (1) pronotal shield without
transverse striation; (2) length of idiosoma more than 330 in male (3) small
adanal shields surround the setae ps3 in male; and (4) legs IV extending
to posterior margin of opisthosoma. The Phyllochaeta interifolia is easy to
be distinguishable from other species in the genus Phyllochaeta by several
characteristics: (1) anterior part of hysteronotal shield with some broken
transverse striation in male; (2) angled protuberance of opisthosomal lobe
divided from the slating strip in male; and (3) ends of epigynum wider than
the anterior part of this sclerite.
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A330
The Complete Mitochondrial Genome of the Water Spider
Argyroneta aquatic (Araneae: Cybaeidae) and Phylogenetic
Relationships among Spider Groups
Eun Hwa Choi1, Seung Hyun Chap2, Cho Rong Shin1, Na Rae Choi2, So Hyun
Mun2, Keum Hee Jang1, Ui Wook Hwangc12

포스터 초록
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Department of Biology Education, Teachers College & Institute for
Phylogenomics and Evolution, Kyungpook National University, Daegu 41566,
Korea; 2Biology Education, Graduate School of Education, Kyungpook
National University, Daegu 41566, Korea

Araneae are among the largest animal groups in the world due to their broad
diversity and world-wide distributions. Approximately 45,000 described
species in 114 families make Araneae the seventh-largest order. Due to such
high species diversity, there are many taxonomic problems about the order
Araneae which remain to be unresolved. Mitochondrial genome (mitogenome)
can provide key information for phylogenetic analysis and evolutionary
biology. In order to develop mitogenome data for this significant group,
we determined the complete mitogenome of the water spider Argyoneta
aquatic and performed the comparative analyses with previously published
spider mitogenomes. The complete mitochondrial genome of A. aquatic was
15,872 bp in length, having typical 13 protein coding genes (PCGs), 22 tRNA
genes (tRNAs), two ribosomal RNA genes (rRNAs) and 2 non-coding region
including one control region, with 71.72% A+T content. The phylogenetic
relationships of 24 spider mitogenomes based on the concatenated
nucleotides sequences of 13 protein coding genes indicated that the
mitogenome sequences could be useful in resolving higher level relationship
of Araneae.

A331
The Complete Mitochondrial Genome of the Whiter Spotted
Flower Chafer Protaetia brevitarsis (Coleoptera: Scarabaeidae)
and Molecular Phylogeny of the Coleoptera
Eun Hwa Choi1, Seung Hyun Chap2, Young Jin Lim1, Na Rae Choi2, So Hyun
Mun2, Keum Hee Jang1, Ui Wook Hwangc12
1

Department of Biology Education, Teachers College & Institute for
Phylogenomics and Evolution, Kyungpook National University, Daegu 41566,
Korea; 2Biology Education, Graduate School of Education, Kyungpook
National University, Daegu 41566, Korea
The beetles (order Coleoptera) is the most species rich group of animals
comprising of four suborders (Archostemata, Adephaga, Myxophaga, and
Polyphaga) with the tremendous morphological, ecological, and behavioral
diversity. To better understand the phylogenetics and evolution of beetles,
we sequenced the complete mitochondrial genome (mitogenome) from the
whiter spotted flower chafer Protaetia brevitarsis, which share conserved
mitogenomic features with other completely sequenced beetles. The complete
mitochondrial genome of P. brevitarsis was 17,783 bp in length, having the
typical 13 protein coding genes (PCGs), 22 transfer RNA genes (tRNAs), two
ribosomal RNA genes (rRNAs) and a non-coding region, with 75.1% A+T
content. The gene order pattern is the same as those of other sequenced
coleopterans. In phylogenetic analysis, this results showed that the several
phylogenetic tree topologies were sensitive to data types and inference
methods.

A332
A Newly Recorded Sea Star of Genus Henricia (Asteroidea:
Spinulosida: Echinasteridae) from Jeju Island, Korea
Michael D. Ubaganp, Sook Shinc

Department of Chemistry Life Science, Sahmyook University, Seoul 01795,
Korea
An asteroid specimen of genus Henricia was collected from Moseulpo Port,
Jeju Island by fishing nets on 08 September 2015. The specimen was identified
as Henricia oculata Pennant, 1777, which belongs to the family Echinasteridae
of order Spinulosida. H. oculata was first described by Pennant, 1777
around the British Isles, occurring from low intertidal. This species can be
distinguished from other Henricia species by short, slightly swollen at base,
and not slender arms (R/r=4.1); dorsal spines forming in groups which bears
about 3~11 spinelets covered with integument; wide papular areas containing
2~7 papulae; adambulacral armature composed of 4~8 stubby, short spinelets,
of which the inner two or three spines being bigger than the outer spines;
furrow spines single. In Korean fauna, there were nine species of genus
Henricia were reported, of which H. elachys, H. nipponica, H. ohshimai, H.
pacifica, H. regularis were distributed in Jeju Island.

A333
First Record of Odontozona ensifera (Decapoda: Stenopodidae:
Odontozona) from Korea
Seok Hyun Lee

Department of Bioscience, Silla University, Busan 46958, Korea
Shrimps of the family Stenopodidae are occurring in tropical, subtropical
and warm temperate parts of the world. Thirty seven species of four genera
(Juxtastenopus, Odontozona, Richardina , and Stenopus ) of the family
Stenopodidae have been reported in the world. Currently, only Stenopus
hispidus of the family Stenopodidae have been recorded from Korean waters.
During a taxonomic survey of the Deacapod crustaceans in the Korean
waters, Odontozoana ensifera (Dana, 1852) was collected by SCUBA diving in
about 14m depth in Moonsum Island in Seogwipo (Jejudo Island) and found
new to Korean waters. Odontozona ensifera is the first species of the genus
Odontozona in the Korea. Odontozona ensifera is distinguished from other
congeners by having without groove on abdomen, with 7-9 teeth on dorsal
margin and 1-3 teeth on ventral margin of rostrum, and with distinct rows of
spinules behind cervical groove of carapace.
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A334

A336

N ew R e c o rd s o n Two M a r i n e Cop e p o d s i n t h e Fa m i ly
Pseudotachidiidae (Copepoda: Harpacticoida) from South Korea

Phylogeographic Study of the Highly Invasive Sugar Beet
Nematode, Heterodera schachtii (Schmidt, 1871)

Jong Guk Kimp, Jimin Leec

Jiyeon Kimp12, Gang Ni1, Taeho Kim13, Joong-Ki Parkc1

Marine Ecosystem Research Center, Korea Institute of Ocean Science and
Technology, Busan 49111, Korea

1

Keywords: harpacticoids, Psammis longisetosa, Pseudomesochra tatianae,
subtidal zone, taxonomy

A335

Plant-parasitic nematodes (PPNs) threaten crop production worldwide.
Yet few studies have examined their intraspecific genetic diversity or
patterns of invasion, critical data for managing the spread of these cryptic
pests. The sugar beet nematode Heterodera schachtii , a global invader
that parasitizes over 200 plant species, represents a model for addressing
important questions about the invasion genetics of PPNs. Here a worldwide
phylogeographic study using 15 microsatellite markers was conducted on
231 H. schachtii individuals sampled from four continents, and invasion
history was reconstructed through an approximate Bayesian computation
approach, with emphasis on the origin of newly discovered populations in
Korea. Multiple analyses confirmed the existence of cryptic lineages within
this species, with the Korean populations comprising one group (group 1)
and the populations from Europe, Australia, North America and western
Asia comprising another (group 2). No multilocus genotypes were shared
between the two groups, and large genetic distance was inferred between
them. Population subdivision was also revealed among the populations of
group 2 in both population comparison and STRUCTURE analyses, mostly
due to different divergent times between invasive and source populations.
The Korean populations showed substantial genetic homogeneity and likely
originated from a single invasion event. However, none of the other studied
populations were implicated as the source. Further studies with additional
populations are needed to better describe the distribution of the potential
source population for the East Asian lineage.

A337

A New Species of the Genus Thompsonopia (Copepoda :
Calanoida : Pseudocylopiidae) from Korea

A New Species of the Genus Pseudocrangonyx (Crustacea,
Amphipoda, Pseudocrangonyctidae) from Korea

Byung-Jin Limd, Jin Wook Back, Hyung June Kim

Chi-Woo Leep1, Ko Tomikawa2, Takafumi Nakano3, Gi-Sik Minc1

Marine Biodiversity Institute of Korea, Seocheon 33662, Korea,

1
Department of Biological Sciences, Inha University, Incheon 22212,
Korea; 2Department of Science Education, Graduate School of Education,
Hiroshima University, Higashihiroshima 739-8524, Japan; 3Department of
Zoology, Graduate School of Science, Kyoto University, Kyoto, 606-8501,
Japan

A new species of the genus Thompsonopia Jaume, Fosshagen & Iliffe, 1999,
is described from the Dokdo Island of Korea. The new species can easily be
distinguished from all congeners by anal somite triangular and leg 5 of basis
with a long spine in male. The sequence of cytochrome c oxidase subunit 1
(CO1) is also provided as a molecular characteristic.

포스터 초록

Two marine harpacticoid copepods, Psammis longisetosa Sars, 1910
and Pseudomesochra tatianae Drzycimski, 1968, belonging to the family
Pseudotachidiidae Lang, 1936 are newly reported from Korea. They were
occurred from the subtidal sediments of the southern sea, Korea. Psammis
longisetosa can be discriminated from the congener, P. longipes Becker, 1974,
by the setation of mandibular basis and female fifth leg. Korean specimens
of P. longisetosa show minute differences with the original description from
Norway in the relative length ratio between setae on the fifth and sixth
legs in the male. Pseudomesochra tatianae resembles P. similis Lang, 1936,
P. gemina Coull, 1973 and P. laptevensis Willen, 1996 in the characteristic
features of antennule, antennary exopod, and thoracic legs, but is distinctively
characterized by a very reduced maxilliped. The present paper is the first
records of genera Psammis Sars, 1910 and Pseudomesochra Scott T., 1902 from
Korean waters.

Division of EcoScience, Ewha Womans University, Seoul 03760, Korea;
Freshwater Biodiversity Research Division, Nakdonggang National
Institute of Biological Resources, Sangju 37242, Korea; 3Faculty of Marine
Technology, Chonnam National University, Yeosu 59626, Korea
2

A new subterranean species of pseudocrangonyctid amphipod,
Pseudocrangonyx daejeonensis , is described from the interstitial waters
in Daejeon, Korea. Pseudocrangonyx daejeonensis is distinguished from
three morphologically similar congeners, P. coreanus Uéno, 1966, P.
febras Sidorov, 2009, and P. gudariensis Tomikawa & Sato, 2016, by the
characteristics of antenna 1, antenna 2, mandible, gnathopod 2, pleopods,
uropods 1–2, and telson. Molecular phylogenetic analyses based on nuclear
28S rRNA and histone H3, and mitochondrial cytochrome c oxidase subunit
I and 16S rRNA genes revealed that P. daejeonensis is a sister species of the
unnamed Pseudocrangonyx sp. 3 inhabiting central Japan.
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A338
A New Species of Neoamphitrite from Korea (Annelida:
Polychaeta: Terebellidae)
Hyun Ki Choip1, Hana Kim1, Hyung June Kim1, Seong Myeong Yoonc2
1

National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea;
Department of Biology, College of Natural Sciences, Chosun University,
Gwangju 61452, Korea

포스터 초록

2

A new terebellid species, Neoamphitrite n. sp., is described from deep sea
in the eastern coast of South Korea. The new species is closely similar to
Neoamphitrite groenlandica (Malmgren, 1866) based on the thorax with
19 notopodia and the uncini arranged in double row from the segments
11 to 22 (the chaetigers 8 to 19). However, Neoamphitrite n. sp. is clearly
distinguishable from the latter species by the following features: 1) the thorax
has 12 ventral glandular shields; 2) the nephridial papillae are located from
the segments 3 to 15. In this study, the detailed description and illustrations of
the new species are provided with molecular information based on the partial
sequences of the mitochondrial cytochrome c oxidase subunit I (COI).
Keywords: COI, terebellid, Korean waters, polychaete, taxonomy

A339
A New Leech Species from South Korea, Alboglossiphonia nov. sp.
and Anatomical Differences of Proboscis Structure according to
Food Preference between Leeches
Hee-Jin Kwakp, Jung-Hyeuk Kim, Sung-Jin Choc

Department of Biology, College of Natural Sciences, ChungBuk National
University, Cheongju 28644, Korea

A new leech species of Alboglossiphonia nov. sp. from freshwater ecosystems
in Bang jook pond near Chungbuk national university (South Korea) is
described. This nova species shows the following characteristics: Length
of living adult specimes 5-7.8 mm, fully extended up to 15 mm long. Dorsal
and ventral region light brown color; triangle shape head region with an
extended upper lip and dorsum with 6 black-pigmented eyes Part of the
gene mitochondrial cytochrome c oxidase subunit I of this nova species was
sequenced. A phylogenetic tree revealed that Alboglossiphonia nov. sp. is
involved in Genus Alboglossiphonia. Alboglossiphonia nov. sp. is jawless,
tubular proboscis leeches. We found the different prey preference between
other Glossiphoniidae leeches (Helobdella austinenesis, Alboglossiphonia lata )
and very similar way of eating prey with Erpobdella lineata (Epobdellidae),
no-tubular organ leeches. We compared the pharynx using histological
method. Our results will provide information on the evolution of the muscle
development and arrangement of proboscis by type of food.

A340
New Molecular Sequences for Two Genera of Marine Planarians
(Platyhelminthes, Tricladida, Maricola) Facilitate Determination of
their Position in the Phylogenetic Tree, with New Records for Two
Species
Hee-Min Yang p1, Ronald Sluys2, Masaharu Kawakatsu3, Kyu-Seok Chae1, GiSik Minc1
1
Department of Biological Sciences, Inha University, Incheon 22212, Korea; 2
Naturalis Biodiversity Center, P.O. Box 9517, 2300 RA Leiden, The Netherlands;
3
9-jo 9-chome 1-8, Shinkotoni, Kita-ku, Sapporo, Hokkaido, Japan

For the first time, molecular sequences of the 18S ribosomal DNA were
generated for representatives of the genera Obrimoposthia Sluys & Ball,
1989 and Paucumara Sluys, 1989 of the suborder of the marine triclads, or
Maricola, by analyzing the species Obrimoposthia wandeli (Hallez, 1906) and
Paucumara trigonocephala (Ijima & Kaburaki, 1916). Based on this molecular
data the phylogenetic position of these two genera in the phylogenetic tree
of the Maricola was determined and compared with their position in the
phylogeny based on the analysis of anatomical features. New records for
these two species are documented and their taxonomic status is determined
based on the histological studies.

A341
Three Species of Coniopteryx (Neuroptera: Coniopterygidae):
New to Korea
Seulki Kimp, Haeun Lee, Suyeon Jeong, Soowon Choc

Department of Plant Medicine, Chungbuk National University, Cheongju
28644, Korea
Coniopterygidae is the fourth largest group of Neuroptera. There are
currently 23 genera and almost 560 species recorded in the world. Genus
Coniopteryx is the richest group in Coniopteryginae. Previously, only two
species of Coniopteryginae were recorded in Korea: Semidalis aleyrodiformis
and Conwentzia pineticola . Here we newly record Coniopteryx pygmaea ,
Coniopteryx embigua , and Coniopteryx aspoeck i. We provide brief
descriptions, and photos of adults and male genitalia.
Keywords: Neuroptera, Coniopterygidae, Coniopteryginae, Coniopteryx,
Korea

Keywords: Leech, Alboglossiphonia , Phylogenetic analysis, Proboscis,
Histology, Prey preference
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A344

First Record of Three Chiton Species (Mollusca: Polyplacophora)
from Korea

Population Genome Structure and Demographic History of
Pungitius kaibarae Resolved via Genotyping-by-Sequencing

Youngheon Shinp1, Yucheol Lee1, Jina Park2, Joong-Ki Parkc2

Dong-Young Kimp1, Junghwa An2, Ho Young Sukc1

1
Department of Biological Sciences, Sungkyunkwan University, Suwon 16419,
Korea, 2Division of EcoScience, Ewha Womans University, Seoul 03760, Korea

1
Department of Life Sciences, Yeungnam University, Gyeongsan 38541,
Korea; 2National Institute of Biological Resources, Incheon 22689, Korea

Chitons are distributed in all climatic zones from the intertidal zone to the
deep sea. Approximately 940 species have been reported worldwide, of which
31 are found in Korea. Three additional species, which represent first records
from Korea, were collected from the East Sea and the South Sea: Callochiton
foveolatus, Deshayesiella curvata , and Leptoplax doederleini. C. foveolatus
is generally reddish in color with four radial white bands on the girdle. D.
curvata has thick concentric growth lines on the surface of the valves and
lacks insertion plates on the head valve and tail valve. L. doederleini is
similar to Notoplax species, but can be distinguished by diagonal ridges on
the valves. In this study, we provide morphological descriptions of the three
species, as well as the microstructures of the valve, girdle and radula based
on SEM images.

Recent progress in genomic tools has made it possible to discover finescale genetic structures within and among populations that were not
identified in more traditional ways, to accurately obtain historical or
contemporary demographic estimates, and even to explore the process of
adaptive divergence at the population level. Here, we constructed the draft
genome of Pungitius kaibarae and performed genotyping-by-sequencing
(GBS) for 288 individuals (32 each from 9 populations) to examine the
previously proposed hypothesis on historical dispersal and colonization
of this species that was based on mitochondrial and microsatellite data.
Previous analyses revealed a marked level of divergence among three
evoluionary lineages of this species from geographically separated regions,
the NE (northeast coast), SE (southeast coast), and a limited area in the ND
(Nakdong River), suggesting a long history of geographic isolation following
colonization. GBS sequence reads were mapped to the draft genome, and
a total of 107,909 single-nucleotide polymorphisms were finally identified
through variant calling. Based on the GBS data, we evaluated the genetic
population structure and estimated the demographic parameters using
an approximate Bayesian computation framework. We also carried out
outlier tests based on genetic differentiation to detect the loci or genomic
regions under putative selection that can be used to create high-resolution
panels for genetic monitoring and population assignment in the future. This
work was supported by the grant from the National Institute of Biological
Resources (NIBR), funded by the Ministry of Environment (MOE) of the
Republic of Korea (NIBR201803101).

Keywords: Callochiton foveolatus, Deshayesiella curvata, Leptoplax
doederleini , radula, SEM

A343
Polymorphism of MHC Class IIB in an Endangered Acheilognathid
Species, Rhodeus pseudosericeus
Hari Wonp1, Hyung-Bae Jeon1, Junghwa An2, Ho Young Sukc1
1

Department of Life Sciences, Yeungnam University, Gyeongsan 38541, Korea;
2
National Institute of Biological Resources, Incheon 22689, Korea
MHC (Major histocompatibility complex) class II is a group of loci encoding
proteins on the membrane of professional antigen-presenting cells in
vertebrate taxa and initiates adaptive immune response by displaying a
peptide fragment to a CD4+ T cells. A MHC class II molecule is composed of
two homogeneous α (α1 and α2 domains) and β chains (β1 and β2 domains),
and the greatest polymorphism can normally be found in β1 domain. Here,
we characterized the β chain of MHC class II genes (DAB ) in Rhodeus
pseudosericeus, an endemic bitterling species on the Korean Peninsula, and
attempted the evolutionary factors shaping the polymorphism. Our genetic
analysis with RNA samples obtained from 39 individuals in 4 populations
revealed 152 allelic sequences that could be allocated into either DAB1 (N =
26) or DAB3 (N = 126). However, it was a surprise that no DAB1 allele was
discovered from the populations in the Han River. In the comparison with
other vertebrates, major residues that were predicted to be responsible for
the adaptive immune processes were completely identified from all the 152
sequences, confirming that those were functional and classical DAB alleles.
The β1 domain was the most polymorphic in both DAB1 and DAB3 . Upon
robust phylogenetic analysis, DAB1 and DAB3 formed independent clusters,
indicating that these two DABs have taken different historical paths. This
work was supported by the grant from the National Institute of Biological
Resources (NIBR), funded by the Ministry of Environment (MOE) of the
Republic of Korea (NIBR201803101).

포스터 초록

A342

A345
Adela reaumurella (Lepidoptera: Adelidae) New to Korea
Junmo Koop, Seulki Kim, Soowon Choc

Department of Plant Medicine, Chungbuk National University, Cheongju
28644, Korea
In Adelidae, there are 5 genera and more than 300 species known in the
world while 21 species belonging to three genera have been recorded in
Korea. There are two species of Adela, A. praepilosa and A. nobilis , known
in Korea. Here we present the green longhorn, Adela reaumurella (Linnaeus,
1758) for the first time from Korea with photographs of the adult, illustration
of the male genitalia and a brief description of the species.
Keywords: Lepidoptera, Adelidae, Adelinae, Adela reaumurella , green
longhorn, Korean fauna
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A346

A501

A New Species of Sea Spider Pycnogonum (Pycnogonida:
Pycnogonidae) from Jeju Island, South Korea

A New Species of the Genus Quinquelaophonte Wells, Hicks &
Coull, 1982 from Marine Interstitial Water in Gijang, Korea

Damin Leep, Jin-Ho Park, Won Kimc

Jaehyun Kimp, Wonchoel Leec

Seoul National University, Seoul 08826, Korea

Department of Life Science, College of Natural Sciences, Hanyang University,
Seoul 04763, Korea

The sea spider genus Pycnogonum Brünnich, 1764 consists of 73 species
which are characterized by thick and robust body, well developed proboscis,
and absence of chelifore and palp. A new species belonging to the genus
Pycnogonum is reported from South Korea based on one specimen collected
by Trimix SCUBA diving at Jeju Island. This new species is morphologically
similar to Pycnogonum (Nulloviger) carinatum Staples, 2002 in the following
characteristics. (1) Postocular tubercle is present. (2) Segments 1-3 bear
raised transverse ridges, each of which has dorsomedian tubercle. (3)
Abdomen bears nodulous dorsodistal elevation. However this species differs
from P. carinatum in that lateral processes are almost touching each other,
dorsomedian tubercle is not blunt and auxiliary claws are present.

A347
Morphological Description of a Marine ciliate, Euplotes balteatus
Kahl, 1932 (Ciliophora: Spirotrichea: Euplotida) Collected from the
East Sea, Korea

Quinquelaophonte Wells, Hicks & Coull, 1982 is established to accommodate
species included in the quinquespinosa -group of Heterolaophonte . Since
Wells, Hicks and Coull (1982) erected the genus, 11 species are described.
Among them, Q. koreana Lee, 2003 is recorded in Korea. The genus
Quinquelaophonte has several generic diagnostic characters: female
antennule with less than seven segments; caudal rami with a single welldeveloped terminal seta; considerable modification of the male P2-P4 exopod;
P5 baseoendopod, which reaches the end of the exopod; the angular female
P5 exopod; the male P5 reduced to 4-5 setae on a small protuberance of the
segment edge and these diagnostic characters are present in the new species.
This new species is closely related to Q. longifurcata Lang, 1965 by following
characters: A1 6-segmented; A2 exopod with three setae; setal formulae of
female P1-P3. However, it can be distinguished by number of setae on second
segment of P4 endopod. The second endopodal segment armed with three
setae in new species, but with four setae in Q. longifurcata .

A601
A New Record for the Korean Flora : Rubus chingii Hu (Rosaceae)
Seunghyuk Leep1, Taeyoung KIim2, Seungse Choi2, Hyunmin Bum2, Chulgoo
Kim2, Myungok Moon3, Jonghwan Kimc4

Rani Bibip, Md Abu Taher, Mann Kyoon Shinc

Department of Biological Science, University of Ulsan, Ulsan 44610, Korea
One marine euplotid ciliate, Euplotes balteatus was collected from the East
Sea, South Korea. This species was studied and validated as unrecorded
previously in Korea. This species was characterized based on live observation,
protargol impregnation and dry silver nitrate impregnation. The Korean
population of Euplotes balteatus is diagnosed by an ovoid form, body size in
vivo of 75-90×40-65 µm, 10 frontoventral cirri (FCV), five transverse cirri (TC),
two caudal cirri (CC), two left marginal cirri (LMC), nine dorsal kinities (DK),
13 basal bodies in mid-dorsal kinety, silver line system of double eurystomous
type and question mark shaped macronucleus.

1
Division of Baekdudaegan Biodiversity Conservation, Baekdudaegan National
Arboretum, Bonghwa 36209, Korea; 2Division of Ecological Survey Research,
National Institute of Ecology, Seocheon 33657, Korea; 3Department of
Biology, Cheju National University, Jeju 63243, Korea; 4Sung-ho Green Tech
Corporation, Muan 58565, Korea

This is a report of an unrecorded species of Rubus chingii Hu(Rosaceae)
from Korea. R. chingii Hu was found in Goheung-gun, Jeollanam-do. This
species was known to be distributed only in China and Japan. R. chingii Hu
can be distinguished form R. trifidus Thunb. by having flowers solitary and
pendulous. This taxon differs from R. corchorifolius L. f. by having leaves
suborbicular and palmately divided deeply 5(-7)-parted. Also, flowering
time is from March to April, diameter of flowers and aggregate fruit is 2.54cm and 1.5-2cm. The species was named 'Dan-pung-ip-bok-bun-ja'
because of similar to maple leaves(Dan-pung-ip). And it is called by 'bokbun-ja' in Chinese botanical name, and it is used as an important biological
resorce(herb medicine).
Keywords: unrecorded taxon, Rosaceae, Rubus chingii , National Ecosystem
Survey
*This study was supported by The 4th National Ecosystem Survey.
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A604

Taxonomic Study on Paeonia obovata and P. japonica Using
Molecular Markers

Evolution and Diversity of Supernumerary Chromosomal
Segments in Asparagaceae

Chag-Kun Limp2, Young Chul Kim3, Myoung Hai Kwak2, Gi Heum Nam2, Hyosig
Wonc1

Hyun-Jin Kimp1, Hanna Weiss-Schneeweiss2, Tae-Soo Jangc1

1

Department of Biological Science and Institute of Basic Sciences, Daegu
University, Gyeongsan 38453, Korea; 2National Institute of Biological
Resources, Incheon 22689, Korea; 3Department of Biology, GangneungWonju National University, Gangneung 25457, Korea
Paeonia obovata Maxim. var. obovata and var. glabra, and P. japonica (Makino)

Miyabe & Tanaka var. japonica and var. pilosa Nakai have been reported for
Korea, but their taxonomic reality has been unclear. Thus molecular phylogenetic
and genetic diversity analyses have been pursued to clarify their reality. Samples
for DNA extraction were collected from Korea, Japan and areas near Changbai
Mountain in China, or from living collections at Korean Botanic Garden and
herbarium materials of Tohoku University Botanical Garden Herbarium (TUS),
Japan. PCR amplification and sequencing of nuclear xdh gene, Topo6 gene and rITS
region, seven chloroplast genome regions, and mitochondrial nad1 exon b-c intron
region were done. Additionally, one microsatellite marker, developed by NIBR(2011),
were applied. Results indicate that all the individuals of P. obovata have a single
type of sequences from each of nu xdh gene, cp matK, cp rps16 , cp trnL-F , cp
petB-D gene, and mt nad1 exon b-c intron region, while there are more diversity in
P. japonica. Paeonia obovata and P. japonica were clearly distinguished by one
nucleotide substitution in the nu xdh , Topo6 gene region. Additionally, microsatellite
marker clearly separated two species, although only one marker was applied and
analyzed. All the individuals of P. obovata populations were homozygotes, while
those of P. japonica showed median level of heterozygosity. Also, individuals
of the P. obovata and P. japonica distributed in the same geographic region
showed clearly distinction in there allele types. Also, the phenological observation
suggests that P. obovata flowers almost one month later than P. japonica in the
field, thus suggesting reproductive isolation between the species. These evidences
strongly suggest that P. obovata might have derived from P. japonica and currently
reproductive isolated and separate species.

1
Depar tment of Biolog ical Science, College of Bioscience and
Biotechnology, Chungnam National University, Daejeon 34134, Korea;
2
Department of Botany and Biodiversity Research, University of Vienna,
A-1030 Vienna, Austria

Karyotypes of some plant taxa may carry supernumerary genetic materials
that by definition is not part of a regular karyotype, and comes in form of
B-chromosomes or is physically integrated into the standard chromosomes
as supernumerary chromosomal segments (SCSs). The SCSs are typically
heterochromatic but euchromatic segments have also been reported in
some species. Although supernumerary chromosomal segments have been
found in various angiosperm lineages, mostly in monocotyledons, the
role of this supernumerary genetic material still remains obscure. Several
different types of SCSs as well as B chromosomes have been found
in the chromosomally variable monocot species complex of Barnardia
japonica (Thunb.) Schult. & Schult. The B. japonica complex includes two
evolutionary and phylogenetically distinct diploid cytotypes: AA (x = 8) and
BB (x = 9) as well as their allopolyploid derivatives (2n = 34, 35, 41: AABB,
ABBB, AABBB, AAABB). The presence and structure of both the SCSs and
Bs have been analyzed using classical Feulgen staining. The supernumerary
chromosomal segments in B. japonica complex are frequently terminally
located in short arms of chromosome 4 of B genome. Additionally, different
numbers of B-chromosomes (one to ten Bs) have also been encountered in
some natural populations. The present data further explore the cytological
variation in the B. japonica complex.

포스터 초록

A602

Keywords: Barnardia japonica complex, B-chromosome evolution,
Asparagaceae, Supernumerary chromosomal segments, Karyotype evolution

Keywords: Paeonia obovata, P. japonica, Genetic diversity, Taxonomic study.

A603

A605

Identification of Poisonous Plants by DNA Barcoding Approach
p

c

Ji-Ein Choi , Byoung-Yoon Lee, Chae Eun Lim

National Institute of Biological Resources, Incheon 22689, Korea
국내 자생하고 있는 식용식물과 독초는 형태적으로 유사하여 오인하는 경우가
많으며, 특히 어린 순만으로는 식용식물과 독초를 구분하기 어렵다. 이에 본 연
구에서는 가장 흔하게 혼동되어 중독사례가 많은 식용식물 및 독초 24속 29종
에 대한 표준 DNA 바코드 rbc L, ITS 구간 염기서열 정보를 분석하였다. rbc L구
간의 염기서열은 총 480bp로 정렬되었으며, 이에 대한 Neighbor-joining 분석
결과, 29종 중 26종이 뚜렷이 구분되었다. 한편, 미나리과 Angellica 에 속하는
Angellica gigas, A. dahurica 및 A. amurensis 는 rbc L구간 분석결과 종 수준에
서 구분되지 않았으나 추가적으로 분석한 ITS 구간에 의해 뚜렷이 구분되었다.
따라서 국내 자생하고 있는 식용식물과 독초의 종판별을 구분하는데 있어 rbcL,
ITS 구간은 매우 유용한 것으로 판단되며, 형태동정이 어려운 식용식물 및 오·
혼용성이 높은 독초의 정확한 판별을 위한 분자검증에 활용될 수 있을 것으로
기대한다.

Karyotype Analysis and Genome Size Variation in Genus Ajuga L.
(Lamiaceae)
Bokyung Choip1, Sungyu Yang2, Jun-Ho Song2, Tae-Soo Jangc1
1
Depar tment of Biolog ical Science, College of Bioscience and
Biotechnology, Chungnam National University, Daejeon 34134, Korea; 2DKherb Research Center, Korea Institute of Oriental Medicine, Daejeon 34054,
Korea

Chromosome number changes and karyotype evolution plays an important
role in plant genome diversification and eventually to speciation. The
genus Ajuga L., which belongs to Lamiaceae, has approximately 50 species
distributed in temperate to subtropical regions and three species (A.
spectabilis Nakai, A. decumbens Thunb. A. multiflora Bunge) are currently
recognized in Korea. Understanding the karyotype evolution in Ajuga has
been hampered due to their small chromosomes with constant polyploidy.
We report here studies of karyotype evolution in the genus Ajuga based
on the classic Feulgen staining to identify the chromosome number and
flow cytometry analysis to establish genome size evolution. All investigated
plants in the genus Ajuga were constantly tetraploids with 2n = 32. The 1C
DNA content of Ajuga differs between A. multiflora (2.09 – 2.45 pg) and
A. spectabilis (1.04 – 1.12 pg). The data presents a comparative karyotype
structure and genome size evolution in a systematic context in the genus
Ajuga . While chromosome numbers have been a constant tetraploidy, the
genome size variation provides a useful character for species identification
with clear morphological differentiation.
Keywords: Ajuga , Chromosome number, Genome size, Karyotype,
Lamiaceae, Ploidy level
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Chromosome Number and Genome Size Variation in Genus Iris L.
(Iridaceae)

Species Identif ication Using DNA Barcoding of the Genus
Scelidotoma in Korea

Bokyung Choip1, Sungyu Yang2, Jun-Ho Song2, Tae-Soo Jangc1

Hee Young Kim1, Hyunjong Kil1, Junsang Lee2, Taeseo Park1, Jumin Jund1

1
Department of Biological Science, College of Bioscience and Biotechnology,
Chungnam National University, Daejeon 34134, Korea; 2DK-herb Research
Center, Korea Institute of Oriental Medicine, Daejeon 34054, Korea

1
National Institute of Biological Resources, Incheon 22689, Korea; 2Kangwon
National University, Chuncheon 24341, Korea

The genus Iris L. in Korea includes ca. 15 native species, with two species
being endemic to Korea (Iris odaesanensis Y. N. Lee, Iris koreana Nakai).
In this study, genome size was estimated using flowcytometry and the
chromosome number of Korean Iridaceae was assessed using Fuelgen
staining. The largest genome size was found in Iris setosa Pall. ex Link (1C =
5.8 pg) while the smallest was observed in Iris rossii Baker (1C = 3.6 pg). Basic
chromosome number in Iridaceae has been reported to be x = 6, 7, 8, 9, 10,
11, 12, 13, 14. The following chromosome number was confirmed in this study:
2n = 18 in Iris minutoaurea Makino; 2n = 28 in Iris odaesanensis Y. N. Lee; 2n
= 22 was found in Iris sanguinea Donn ex Horn. Iris setosa had the highest
chromosome number (2n = 38). Genomic size variation and chromosomal
number study of Korean Iris might be useful to elucidate the hybridization/
polyploidization of the genus.
Keywords: Chromosome number, Genome size, Hybridization, Iris , Iridaceae,
Karyotype

A701

Genus Scelidotoma is belonging to the Fissurellidae of the Gastropoda.
Three species in genus Scelidotoma are reported in Korea. S. vadososianuata
hoonsooi is endemic to Korea and was designated as an endangered species
by 2017 and was lifted in 2018. Scelidotoma species have similar morphological
characters among congeneric species and it often causes misidentification of
species. Here, we investigated taxonomic relationships among Scelidotoma
species using COI and 16S rRNA genes. We analyzed 103 sequences of
COI and 85 sequences of 16S rRNA from Fissurellidae including reference
sequences from NCBI database. Interspecific and intraspecific variations
among Fissurellidae species are ranging 0.018 ~ 0.434 and 0.000 ~ 0.118 in
COI regions and 0.006~0.384 and 0.000~0.106 in 16S rRNA, respectively. On
the other hand, in genus Scelidotoma , K2P distributions are ranging 0.015 ~
0.069 and 0.001 ~ 0.030 in COI regions and 0.003~0.013 and 0.000~0.007 in
16S rRNA. In the results of the phylogenetic construction, it was confirmed
that S. gigas and S. vadososinuata were grouped together, and S. v. hoonsooi
were distinguished from S. gigas and S. vadososinuata . However, the two
individuals of S. gigas are included in the S. v. hoonsooi clade. To elucidate
the taxonomic relationships of Scelidotoma species more reliably, additional
morphological observation and genetic analyses are must be done.

A703

Evolution of Talitrid Mitochondrial Genomes from the Mountain
and the Shore Region of South Korea

Molecular Taxonomic Investigation of Neocaridina keunbaei
(Atyidae, Decapoda) in Korea

Ajit Kumar Patrap, Min Seop Kim, Moon Geun Yoon, Jeong Hyeon Choi,
Youngik Yangc

Jumin Jund, Hee Young Kim, Taeseo Park

National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea
Amphipods are commonly found in both marine and freshwater aquatic
habitats. Among amphipods, Talitridae is the only family that found in both
aquatic as well as in terrestrial and semi-terrestrial habitats. In this study, we
assembled and annotated the mitochondrial (mt) genomes of Platorchestia
sp. (from the Halla mountain) and Trinorchestia longiramus (from the shore)
collected from South Korea. The sizes of the assembled mtDNAs were 15,125
bp for Platorchestia sp. and 15,401 bp for T. longiramus . We additionally
assembled and annotated the mt genomes of Hyalella azteca and Parhyale
hawaiiensis from the whole genome shotgun sequence data available in
NCBI SRA, in order to perform phylogenetic analysis of closely related mt
genomes. The sizes of these two additional mtDNAs were 15,991 bp for H.
azteca and 15,777 bp for P. hawaiiensis . Based on the phylogenetic analysis
with the available amphipod mt genomes, we found that Platorchestia
sp. is closely related to P. japonica and P. parapacifica . All talitrid species
formed a distinct monophyletic clade with families Hyalidae, Hyalellidae and
Allocrangonyctidae. We found that Korean talitrid species mt genomes have
unique gene arrangements among the amphipods. These mt genomes serve
as a valuable genetic information for evolutionary studies of the amphipods.

National Institute of Biological Resources, Incheon 22689, Korea
Neocaridina keunbaei is a species of dwarf shrimp belonging to the Atyidae
and is known that endemic to Jeju Island in Korea. The species has limited
habitats and under observing for protection, however, the species has a
lack of ecological and taxonomic information. In this study, we investigated
taxonomic position of N. keunbaei within the genus Neocaridina using COI
and 28S rRNA genes. We analyzed three Neocaridina species were collected
from Korea and the sequences of congeneric species are registered in
NCBI DB. K2P distributions of inter- and intra-specific variations among
Neocaridina species were ranging 0.015 ~ 0.317 and 0.003 ~ 0.178 in COI
regions, respectively. However, mean of interspecific variations between N.
keunbaei and N. davidi is only 0.015, although the rest species have a value
higher than 0.055 of interspecific variation. On the neighbor-joining tree, it
was confirmed that N. keunbaei and N. davidi were grouped together as if
they were the same species, and the individuals of N. denticulata denticulata
were divided into different three groups that might be suggest the possibility
of new species or unrecorded species. It confirmed that similar results
from the NJ tree using 28S rRNA gene. Our study is expected to be useful
for the conservation of N. keunbaei and taxonomic research of the genus
Neocaridina in Korea.

Keywords: Amphipoda, Talitridae, Mitochondria, Phylogeny, Platorchestia sp.
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Development of Pre-introduction Environmental Impact
Assessment Index for Exotic Crops

갈대(Phragmites australis )와 버드나무(Salix pierotii )의
차광과 침수에 대한 내성 차이

Min Hyun Lee, Uhram Songd

최호p, 김재근c

Department of Biology and Research Institute for Basic Sciences, Jeju
National University, Jeju 63243, Korea

서울대학교 생물교육과, 서울 08826

Climate change, globalization and changes of diet makes introduction and
development of new crops inevitable. Especially rapid climate changes
in Korea is forcing us to find replacement crops. However, though newly
introduced or planned to introduce crops are alien species, environmental
impact assessment before the introduction is not made into policies or system.
Even United States and European Union does not have such system. Also,
there are very limited numbers of research studies environmental impact
after introduction, except for genetically modified crops. Therefore, in this
research, we developed ‘Pre-introduction Environmental Impact Assessment
Index for Exotic Crops’ by case studies using text mining and searching/
compounding/applying of environmental policy for exotic species. 50 crops,
recently introduced or under evaluation for import by ‘Rural development
administration’ are selected for research. The Index includes four main parts.
First, ‘Case study’ includes specific clauses such as the number of, reported
damage, discovered disease and insect pest, investigated agencies and other
major disturbance cases. Second, ‘Possibilities for direct damage’ includes
specific clauses such as the presence of related species, numbers of cooccurring disease and insect pest. Third, ‘Possibilities for environmental
disturbance’ includes cold tolerance, invasiveness, novel weapon, hybrid
formation and effects on soil, light intensity. Last, ‘Economic assessment’
includes whether this crop is tested in many countries, will it be popular with
natives and distribution pattern. With this index, screening of crops before
actual field test for localization will be available.

습지에서 여러 식물종은 특정 천이 단계에서 출현하거나 대상분포를 나타내
는 등 고유한 시공간적인 분포를 가진다. 이 연구는 다년생 초본인 갈대와 목
본인 버드나무의 두 가지 생활사적 특성(차광과 침수에 대한 내성)의 차이를
밝히고, 이를 통하여 이들의 시공간적인 분포를 설명하고자 수행되었다. 발아
후 42일이 되는 유묘에 대하여 2가지 차광 조건(상대광도 100%, 30%)과 3가
지 침수 조건(수위 –12 cm, +4cm, +12 cm)을 조합한 6가지 조건에서 각각 de
Wit(1960)의 교체 시리즈 설계(Replacement-series design)에 따른 경쟁 실험
을 수행하였다. 두 종의 개체수는 각각 16:0, 8:8, 0:16의 3가지 비율로 식재하였
다. 두 종의 상대적 총 생산량(RYT)은 상대광도가 30%이고 수위가 +4 cm인
조건을 제외하면 모두 1보다 낮았다. 이는 두 종의 유묘가 종내경쟁보다 종간
경쟁에서 상대적으로 강한 압력을 받으며, 공존하기보다는 서로 다른 시공간
적인 분포를 가진다는 것을 암시한다. 갈대의 상대적 경쟁 강도(RCI)는 차광
이 없고 침수된 조건(상대광도 100%, 수위 +12 cm)에서 가장 낮았으며(-0.88),
차광이 있고 침수가 없는 조건(상대광도 30%, 수위 –12 cm)에서 가장 높았다
(0.56). 반대로 버드나무의 경우에는 차광이 없고 침수된 조건에서 상대적 경
쟁 강도가 가장 높았으며(0.77), 차광이 있고 침수가 없는 조건에서 가장 낮았
다(-0.09). 이는 두 종의 내음성과 침수 내성은 차이가 있으며, Grime(1997)의
생활사 전략 분류에서 갈대는 상대적으로 스트레스 내성 식물에, 버드나무는
경쟁 식물에 해당한다는 것을 나타낸다. 이 결과는 식물종의 내음성과 빛에 대
한 경쟁력의 차이를 통하여 습지에서의 천이와 분포를 설명하고 예측할 수 있
음을 지지한다. 이 연구는 2015년도 정부(교육부)의 재원으로 한국연구재단의
지원을 받아 수행된 기초연구사업이다(No. 2015R1D1A1A01057373).

포스터 초록
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핵심용어: 경쟁(Competition), 내음성(Shade tolerance), 대상분포(Zonation),
생활사 전략(Life history strategy), 침수 내성(Waterlogging tolerance)

Keywords: Exotic, Crop, Invasive, Crop Introduction, Environmental
Assessment, policy, sustainable

B102
Biotic Factors and Halophyte Zonation
in Salt Marshes

B104
염생식물 계절별 다양성 지수 변동분석 및 평가
이점숙c1, 김종욱2, 김규현p1

Jeom-Sook Lee1, Jong-Wook Kimd2, Seung Ho Lee3, Hyun-Ho Myung4, JangSam Cho5, Dong-Ho Son2

1
군산대학교 자연과학대학 생물학과, 군산 54150; 2목포대학교 자연과학대학
생물학과, 무안 58554

1

Department of Biology, Kunsan National University, Gunsan 54150, Korea;
Department of Biological Science, Mokpo National University, Muan-gun
58554, Korea; 3Korea Environmental Technology Consulting Hotline, Ansan
15486, Korea; 4Division of Ecosystem Research, National Park Research
Institute, Wonju 26441, Korea; 5Division of Ecological Assessment, National
Institute of Ecology, Seocheon, 33657, Korea
2

Although abiotic factors may play a significant role in determining which
species become established and survive in zonal plant communities in salt
marshes, it is also necessary to consider the effect of biotic factors on the
formation of plant communities. These two elements play a significant part
in determining whether or not a species can successfully establish itself in
a salt marsh. Comparative studies of the arrangements of the upper and
lower zone boundaries might shed light on the interplay of these factors in
determining zonation patterns. Competition and facilitation are important
in mediating zonation, and the importance of facilitation of plant growth
increases with increasing physical stress within the abiotic range limits. A
refined understanding of facilitation along stress gradients would help inform
successful restoration and management of vegetation. In the salt marsh plant
community, a trade-off between belowground competitive ability and the
ability to tolerate physical stressors appears to drive plant growth patterns
across the landscape.

해안사구생태계 건강성 평가를 위한 계절별 변동분석을 위해 계절별 다양도
를 분석한 결과 종 수준 측면에서는 하계조사시 높게 나타났으며, 군락측면에
서는 하계, 추계 조사시 높았고, 경관 측면에서는 춘계, 추계 조사시 높게 나타
났다. 사구식물 대표 군락별 피도를 분석한결과, 봄형, 여름형, 가을형 3가지
유형으로 분류되었다. 봄형은 갯메꽃, 갯완두군락이 여름형은 갯그령, 왕잔디,
순비기나무, 통보리사초, 갯씀바귀, 좀보리사초, 해당화군락이 가을형은 갯쇠
보리군락이 우점군락으로 나타났다. 계절별 변동지수를 통한 건강성 평가를
실시한 결과 봄철평가에서 전체적으로 낮게 나타났고 여름과 가을철 평가 결
과 높은 평가등급을 나타냈다. 조사시기별 평가 점수 및 등급은 여름철조사와
유사 값을 보여주었다. 해안사구생태계 건강성평가를 위한 식물분야에 대한
효율적인 평가를 위해서는 여름철에 실시하는 것이 가장 바람직할 것으로 사
료되며, 일부 식물 군락의 계절적 동태를 볼떄, 봄형과 가을형으로 나타나는
식물군락들에 대한 잠재식생 평가가 이루어지면 더욱 정확한 사구생태계 건
강성을 진단할 수 있을 것으로 사료된다.

Keywords: Salt marsh plant, Zonation, Biotic factor, Competition, Facilitation
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쥐방울덩굴 개체군별 생육 특성과 아리스톨로크산 합성 양상 비교
박현준p, 김재근c

포스터 초록

서울대학교 생물교육과, 서울 08826
기후변화는 최근 가장 핵심적인 지구적 환경 문제 중 하나로, 점차 진행 속도가
빨라지고 있다. 이러한 빠른 속도와 큰 규모의 환경 변화는 한 생물종 뿐 아니라
생물종간의 상호작용에도 영향을 줄 수 있으며, 특히 종특이적 관계에서 더욱
강한 영향이 나타날 수 있다. 쥐방울덩굴(Aristolochia contorta Bunge)과 꼬리
명주나비(Sericinus montela Gray)의 관계는 이러한 종특이적 상호작용 관계 중
하나이다. 쥐방울덩굴은 독성을 나타내는 아리스톨로크산을 합성하며, 국가적
색목록 취약종 중 하나인 꼬리명주나비는 이를 극복할 수 있으며 쥐방울덩굴을
숙주식물로 삼아 살아간다. 즉, 쥐방울덩굴의 생육 특성과 아리스톨로크산 합성
양상은 외부환경 조건에 의해 영향을 받을 수 있으며, 이는 꼬리명주나비의 행
동 양식 또는 생활사에 대한 영향으로 이어질 수 있다. 그러나 쥐방울덩굴의 생
육 특성이나 외부 환경 조건과 아리스톨로크산 합성 양상의 관계를 이해하기 위
한 연구는 부족한 실정이다. 따라서, 본 연구에서는 국내 서식 쥐방울덩굴의 개
체군별 발아 특성을 비교하고, 생육 정도에 따른 아리스톨로크산 합성 양상의
변화를 파악하고자 일련의 실험이 설계되었다. 현재까지 쥐방울덩굴이 서식하
는 국내의 여러 지역 중 4개의 지역(설악, 진위, 남일, 강천)으로부터 2017년에
채집한 종자의 발아율을 비교하는 실험이 진행되었다. 4개의 지역의 토양 환경
과 쥐방울덩굴의 기주식물의 유형 등은 다르게 나타났다. 2018년 5월 4일에 온
실 내에서 모래와 상토를 4:1의 비율로 혼합한 토양에 파종하였으며, 4개의 개체
군 종자 모두 비슷한 시기(2018년 6월 13일, 15일)에 처음으로 발아하였다. 이후
20일간 발아한 개체수를 확인하였으며, 설악, 진위, 남일, 강천 개체군의 발아율
은 각각 15.8%, 5.30%, 5.32%, 1.59%로 나타났다. 이후에는 생육 정도에 따른 아리
스톨로크산 합성 양상을 비교하기 위하여, 서로 다른 환경 조건에서 생육한 쥐
방울덩굴에서의 아리스톨로크산 합성시기 및 합성량을 분석하는 야외 포장 실
험을 진행하고자 한다. 본 연구는 2018년도 정부(과학기술정보통신부)의 재원으
로 한국연구재단의 지원을 받아 수행된 연구이다(No. 2018R1A2B200267).

염습지 서식 대형정수식물인 모새달과 갈대의 분포를 결정하는 토양
환경 요인
남보은p, 박현준, 김재근c

서울대학교 생물교육과, 서울, 08826
국내 염습지에 자생하는 대형정수식물인 갈대(Phragmites australis)와 염생식
물인 모새달(Phacelurus latifolus)의 서식을 결정하는 토양 환경 요인을 알아보
고자, 두 종이 서식하는 경기도의 한 염습지에서 갈대 우점 군락, 모새달 우점 군
락 그리고 갈대와 모새달 혼합군락에 방형구를 설치하여 식생 및 토양 환경 조
사를 수행하였다. 갈대 우점 군락에서 갈대의 평균 슈트 밀도는 79개/m2, 모새
달 우점 군락에서 모새달의 평균 슈트 밀도는 92개/m2로 모새달이 갈대에 비
해 활발한 슈트 생장을 보였다. 혼합군락의 경우 갈대와 모새달의 평균 개체수
는 각각 29개/m2, 40개/m2로 단일종 우점 군락에 비하여 전반적인 생육이 덜 활
발하게 이루어지는 것으로 보였다. 간조 시 토양의 수분함량은 모새달 우점 군
락(26%)이 가장 높았으며 갈대 우점 군락(24%), 혼합군락(21%) 순이었다. 세 군
락의 토양 입자 조성 중 모래 함량은 유사하였으며, 모새달 우점 군락의 경우 갈
대 군락에 비하여 점토 함량이 낮고, 실트 함량이 약간 높았다. 토양의 전기전도
도는 모새달 우점 군락, 혼합군락, 갈대 우점 군락 순서로 높아졌으며 pH는 이와
반대 경향을 보였는데, 이는 서식 고도에 따른 만조 시 해수의 유입에 의한 차
이로 추정된다. 토양 내 인산태 인 함량은 모새달 우점 군락에서 가장 높았으며
(13.0 mg/kg) 갈대 우점 군락(8.7 mg/kg), 혼합군락(6.8 mg/kg) 순으로 나타났다.
토양 칼슘 함량의 경우 갈대 우점 군락에서 가장 높게 나타났으며(721 mg/kg),
모새달 우점 군락(469 mg/kg)과 혼합군락(492 mg/kg)에서는 유사하게 나타났
다. 염습지 내에서 갈대는 담수의 영향을 받는 지역을 주로 우점하고 모새달은
해수의 영향을 받는 지역을 우점하며, 담수와 해수의 영향이 모두 적게 나타나
는 건조한 지역에서 두 종이 공존할 수 있으나 두 종 모두에게 선호되는 환경은
아닌 것으로 보였다.

키워드: 기후변화, 꼬리명주나비, 아리스톨로크산, 종특이적 상호작용, 쥐방울덩
굴
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쥐방울덩굴의 잎 손상, 광도에 따른 표현형 가소성의 변화
p
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버드나무속 6종류의 생태적 지위폭과 중복역, 서식지 분포 예측

박시현 , 김재근

홍보람p, 이지혜, 이규송c

서울대학교 생물교육과, 서울, 08826

강릉원주대학교 생물학과, 강릉 25457

쥐방울덩굴(Aristolochia contorta Bunge)은 초본성 덩굴로 국가적색목록 취약
종인 꼬리명주나비의 유일한 먹이식물이며, 산림청이 지정한 약관심종으로 분
류된다. 쥐방울덩굴의 생육 과정에서 기주 식물의 생육에 의한 빛 스트레스를
받을 것으로 예상되며, 더불어 포식자에 의한 섭식 스트레스에도 노출되어 있
다. 본 연구에서는 쥐방울덩굴 생육 환경에서의 상대 광도를 파악하기 위한 야
외 조사를 토대로 빛 스트레스와 인공적인 섭식 스트레스를 가한 메조코즘 실
험을 진행하여 쥐방울덩굴의 표현형 가소성의 변화를 파악하고자 하였다. 2017
년 전국 10곳의 총 86개의 방형구를 선정하여 조사한 결과, 상대 광도는 기주 식
물의 종류에 따라 유의미한 차이가 있었으며 인공 구조물과 초본 방형구에서는
약 76%이고 목본(교목과 관목) 방형구에서는 약 44%이었다. 잎 한 장당 평균 엽
면적은 인공 구조물과 초본 방형구에서 14.6 cm2 이었고, 목본 방형구에서 30.3
cm2 으로 상대광도가 낮은 목본 방형구에서 보다 나은 생육상태를 보였으며, 특
히 상대광도가 높은 방형구에서는 잎이 탈색되는 현상이 발견되어 높은 광도는
쥐방울덩굴에게 빛 스트레스로 작용하는 것으로 추정되었다. 빛과 섭식 스트레
스에 의한 표현형 가소성 변화를 알아보기 위해 2018년 5월부터 기존 서식지와
비슷한 환경을 조성한 후 잎의 손상률(25%, 0%) 그리고 광도에 따른(상대광도
약 100%, 약 50%) 메조코즘을 구성하였으며, 잎의 성숙도를 달리하여(어린 잎과
성숙한 잎) 환경 스트레스 조건을 조성하였다. 현재 생육 양상을 파악하는 실험
을 수행 중에 있으며, 생육 기간 동안은 초고, 잎 수 등의 생육 양상을 매주 조사
중에 있다. 실험 종료 후, 물리적 피해와 빛 스트레스로 인한 쥐방울덩굴의 생육
양상(줄기 길이, 분지된 가지의 수, 절간 길이, 잎자루 길이, 엽면적, root bud의
개수, 건중량)의 변화와 2차 대사산물 합성 양상, 잎의 C/N 비율의 변화를 확인
할 예정이다. 이 연구는 2018년도 정부(교육부)의 재원으로 한국연구재단의 지
원을 받아 수행된 기초연구사업이다(NRF-2018R1A2B2002267).

우리나라에 분포하는 버드나무속의 6종류를 대상으로 생태적 지위폭과 중복역
및 분포에 영향을미치는 환경요인을 파악하기 위하여 우리나라 하천 및 습지를
대상으로 2015년부터 2017년까지 군집 구조, 환경요인 등을 조사하였다. 조사대
상 종은 조사지역에서 출현한 버드나무속 12분류군 중 가장 많은 분포를 보인
버드나무, 선버들, 갯버들, 왕버들, 키버들, 능수버들을 대상으로 하였다. 조사된
환경요인 중 해발고도, 수분조건, 하상기질을 각각 10구배, 5구배, 7구배로 처리
하여 버드나무속 6종류가 갖는 생태적 지위폭을 살펴보았다. 갯버들은 모든 항
목에서 가장 높은 값으로 나타났고, 해발고도와 수분조건에서는 능수버들이, 하
상기질에서는 버드나무가 가장 낮은 값으로 나타났다. 조사 자료 및 학술자료를
수집 분석하여, 버드나무속의 6종류가 군집에서 갖는 생태적 지위및 분포에 미
치는 환경 요인을 알아보고, 종 출현정보만을 활용하여 서식지 예측할 수 있는
MaxEnt 모델을 통해 버드나무속의 6종류의서식지 분포를 예측해보고자 한다.
Keywords : 버드나무속, 생태적지위, MaxEnt model, 환경 요인
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설악산과 오대산국립공원에서 고도와 참나무 피도에 따른
참나무속 도토리 생산량
김영진p, 조소연, 노재상, 정연숙c

강원대학교 생명과학과, 춘천 24341
반달가슴곰의 먹이원은 계절별로 다르지만 가을 이후에는 도토리가 주요 먹이
원으로 알려져 있다. 풍부한 도토리 생산량은 반달가슴곰 복원지역 선정의 중요
한 입지 지표 중 하나다. 따라서 잠재적 복원가능지로서 설악산과 오대산국립공
원의 도토리 생산량을 측정하였다. 도토리 생산량은 고도와 참나무 피도와 상관
성이 높을 것으로 가정하여 설악산과 오대산국립공원에서 3개의 고도 등급(저,
중 및 고)과 2개의 참나무 피도 등급(저와 고)으로 나누어 총 36개 지점에서 고
도와 참나무 피도에 따른 2017년 도토리 생산량을 측정하고 분석하였다. 조사결
과, 36개 지점에서 참나무속 종은 신갈나무만 분포하였다. 고도 저, 중 및 고에
따라 설악산의 생산량은 각각 2.4, 1.0 및 1.9 g/m2 이었다. 오대산은 각각 0.7, 0.9
및 0.6 g/m2 이었다. 참나무 피도 저와 고에 따라 설악산의 생산량은 각각 2.6과
1.1 g/m2 이었다. 오대산은 각각 1.7과 0.7 g/m2 이었다. 두 국립공원에서 고도와
참나무 피도에 따른 도토리 생산량의 차이는 있었지만 통계적으로 유의하지 않
았다. 두 국립공원의 생산량이 예년의 지리산국립공원에 비해 매우 적었다. 국
립공원 종사자 및 지역의 도토리 수집 농가를 탐문한 결과 이와 동일하였다. 참
나무속의 도토리 생산량은 해걸이를 하는 것으로 알려져 있으나 생산된 도토리
의 형태는 대부분 기형으로, 정상의 도토리가 사실상 없었다. 병해충의 피해와
2017년 봄철 가뭄 등의 영향이 있었을 것으로 추정하였다. 결과적으로 도토리 생
산량은 연변동이 매우 심하고 기후요인이나 병충해의 영향이 큰 것으로 밝혀졌
으므로 장기적인 모니터링을 해야 할 것이다. 또한 개화기부터 결실기까지 병해
충 발생, 개화율 등 도토리 생산량에 대한 계절별 관찰과 조사가 필요하다.
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강릉원주대학교 생물학과, 강릉 25457
건육화가 많이 진행된 순포호에서 2015년에 복원을 착수하여 2017년 봄에 복
원 사업을 완료하였다. 순포호 복원 전(2008년과 2009년)과 후(2017년과 2018
년)의 수생식물과 습생식물상 그리고 현존식생도의 변화를 비교하였다. 수생
식물은 복원 전 침수식물 3종, 부유식물 3종, 부엽식물 5종, 정수식물 17종으로
총 28분류군이었다. 복원 후에는 침수식물 3종, 부유식물 1종, 부엽식물 8종,
정수식물 20종으로 총 32분류군으로 변화하였다. 습생식물은 복원 전 31분류
군이었고 복원 후에 25분류군이었다. 복원전과 후에 갈대군락의 면적은 복원
전인 2008년 63.4% 그리고 2009년 68.7%이었으나 복원 직후인 2017년 27.5%
로 크게 감소하였다가 2018년 50.3%로 다시 증가하였다. 물이 드러나는 수역
은 복원 전인 2008년 5.2%에서 복원 직후인 2017년에 33.6% 그리고 2018년에
25.8%이었다. 현존식생도에서 복원 전에는 갈대, 애기부들, 버드나무 등의 우
점도가 높았으나 복원 직후인 2017년에 일년생 식물인 물피군락이 우점하였
다. 복원 후 2년차인 2018년에 물피군락이 사라졌고, 그 자리에 다시 갈대군락
이 우점하였다. 순포호 복원 전에는 분포하지 않던 가시연이 출현하여 점차 개
체수가 많아지는 것을 확인할 수 있었다. 그러나 아직 순채는 출현하지 않았는
데, 그 이유는 순포호의 저질이 순채가 살기에 부적당한 곳으로 변하였기 때문
으로 생각된다. 순채를 복원하기 위한 또다른 노력이 필요한 시점이다. 본 조
사는 순포호의 지속적인 장기모니터링의 기초 자료를 제공할 수 있다.
Keywords: 석호, 수생식물, 순포호, 습생식물, 현존식생도
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산불피해지에서 천이에 따른 공간적 이질성의 변화
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순포호에서 복원전과 후의 수생식물과 습생식물의 변화
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산불은 우리나라 삼림생태계의 주요한 교란요인 중 하나이다. 산불피해지역에
서 산불의 강도, 복원방법, 입지요인 등의 차이로 식생발달속도에 많은 공간적
변이가 생긴다. 본 조사는 2000년에 산불피해를 입은 강원도 강릉시 사천면에
서 영구방형구를 설치한 후 산불 이전 단계와 산불 후 단계(2년차, 11년차 및 18
년차)의 4단계로 구분하여 이루어졌다. 영구방형구는 240m*330m의 크기로 설
치하였다. 영구방형구내 지역을 30m*30m의 격자형 셀로 구분한 후 각각의 격
자에 10m*10m의 소방형구를 설치하여 식생요인과 환경요인을 측정하였다. 산
불 피해 직후에는 식생의 파괴로 인해 토양 안정성이 감소하였고, 식생 회복속
도와 토양 안정성에 대한 공간적 이질성이 컸다. 천이 중기 단계에서 토양 안정
성은 식생의 복원으로 상당히 회복되었다. 산불 이후 시간경과에 따라 식생지수
가 증가하였지만, 종 다양성은 다소 감소하였다. 산불피해지역 토사유출예측모
형인 SEMMA 모델을 이용하여 토사유출량을 예측한 결과 시간이 지남에 따라
토사유출이 감소하고, 토사유출에 대한 공간적 이질성이 감소하여 토양 안정성
이 높아지는 것을 확인하였다. 결론적으로 산불초기에는 지형적 차이, 입지 환
경요인의 차이 그리고 산불 후 인간의 관여정도의 차이에 의해 공간적 이질성
이 컸지만 천이 진행에 따라 식생의 발달속도와 토양안정성에 대한 공간적 이질
성이 감소함을 확인하였다. 본 연구결과는 한 장소에서 지속적으로 추적하여 그
변화를 살펴본 것으로 산불피해지역의 관리에 많은 도움을 줄 수 있다.
Keywords: 교란, 공간적 이질성, 천이, 다양성, 토양 안정성, SEMMA

Estimating Diet in Sea Turtles Using Stomach Contents and
Stable Isotope Analyses in Korea
Dongwoo Yangd, Il Hun Kim, Min Seop Kim, In-Young Cho, Chang Ho Yi,
Soon-Sang Hong, Moongeun Yoon, Donguk Han

National Marine Biodiversity Institute of Korea, Seocheon 33662, Korea
Sea turtles such as Chelonia mydas, Caretta caretta, Eretmochelys
imbricata and Dermochelys coriacea are marine organisms under protection
in South Korea as well as threatened species of the IUCN (International
Union for the Conservation of Nature) Red List. Threat to survival of
the sea turtles is on the rise because of acceleration of habitat loss and
increasing marine pollutant. In these days, carcasses of the sea turtles are
occasionally found in costal regions, especially the eastern coast, Korea.
For conservation of these species, it needs ecological information such as
migratory routes, dietary sources and so on due to lack of data in Korea. In
order to study feeding ecology of the sea turtles, we conducted stomach
contents analysis for carcasses of those species (e.g. loggerhead, green, and
hawksbill sea turtles) that were found in the eastern coast of Korea from
2017 to 2018, through both morphological identification and DNA analysis.
In addition, we investigated foraging patterns of the sea turtles using multitissue stable isotope analyses.
Keywords: Sea turtle, Conservation, Dietary source, Feeding ecology,
Stomach content, DNA analysis, Stable isotope
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포스터 초록

예산군 일대 산림지역 내 삵의 서식지 경관특성 분석
임기환p, 유해인, 유영한c

Changes in Plant Communities of Korean Reservoirs Shorelines
with Different Water Level Fluctuations under a Monsoonal
Climate

공주대학교 생명과학과, 공주 32588

Hyunsuk Chop1, Seung-Nam Jin1, Rob H. Marrs2, Kang-Hyun Choc12

삵의 산림지역 내 선호하는 서식지 경관특성을 알아보고자 충남 예산군 일대
의 산림지역에서 2016년 8월부터 2017년 5월까지 삵이 출현한 지소와 그 곳의
산림경관유형, 식생보전등급, 경사, 표고, 영급, 경급, 밀도 등과 같은 환경요인들
과의 상호관계를 ArcGis, AutoCad, Photoshop등을 활용하여 분석하였다. 그 결
과 연구지역 환경요인들의 점유율과 연구지역내 환경요인별 삵의 분포지역 점
유율은 유사한 경향을 보이는 가운데 산림경관유형 중 비산지인 초지와 350400m의 해발고, 15-20°~35-40°의 경사를 갖는 지역에서 삵의 출현율이 상대적
으로 높았다. 이러한 결과는 연구지역 내 분포하는 삵이 초지지역에서 먹이활
동을 하고, 연구지역 북측으로 뻗은 분지맥을 이동통로로 사용하며, 급경사지인
산림 내 사면부나 계곡부 보다는 경사가 완만한 능선부, 초지와 농경지 지역을
선호함을 의미한다.

1

Department of Biological Sciences, Inha University, Incheon 22212, Korea;
School of Environmental Sciences, University of Liverpool, Liverpool L69
3GP, UK
2

We aimed to identify the types of plant communities and their distribution
on the shorelines of Korean reservoirs in relation to the annual range of
water level fluctuation (WLF). 73 reservoirs were sampled in a nationwide survey. The reservoirs were split into two groups on the basis of a 7
m WLF threshold: Fn with a narrow WLF (<7 m) and Fw with a wider WLF
(≥ 7 m). The vegetation was surveyed in transects along the shoreline
elevational gradient. Hierarchical cluster analysis identified seven plant
communities with eleven sub-communities. Indicator species identified for
each community/sub-community reflected the gradients of water depth,
flood/exposure duration and human disturbance. DCA analysis showed that
plant communities of the two reservoir types of were separated on the basis
of WLF. A succession of diverse plant communities ranging from aquatic
macrophytes to dry meadows were present in the Fn reservoirs, but with
less-diverse communities represented by ephemeral dry meadow found in the
Fw reservoirs. The plant communities described here should improve future
reservoir management planning. This research was supported by a grant(12TI-C02) from Advanced Water Management Research Program funded by
Ministry of Land, Infrastructure and Transport of Korean government.
Keywords: Cluster analysis; Disturbance, Drawdown zone, Indicator species,
Littoral zone, Ordination, Water level fluctuation, Zonation
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Monitoring Nest Density of Colonial Seabirds Using UASs
d1

1

1

2

Miran Kim , Gil-pyo Hong , Young-soo Kwon , Mi-jin Hong , Sang-moon
Cho3, Ho Lee1
1

Korea National Park Research Institute, Korea National Park Service, Wonju
26441, Korea; 2Department of Biology, Korea Institute of Ornithology, Kyung
Hee University, Seoul 02447, Korea; 3Animal Biotechnology and Resource,
Sahmyook University, Seoul 01795, Korea
Seabirds usually breed in large colony. Estimating breeding population of
seabirds is not easy because seabirds often breed in a large colony and
their habitat is sometimes impossible to access. Recently new methods have
been applied for monitoring seabird colonies. In this study, we compared
monitoring methods for the breeding population of Black-tailed gulls Larus
crassirostris on Hongdo Island, Hallyeohaesang National Park in 2018. Blacktailed gulls build their nests on the ground and at least one of a pair incubate
or guard their eggs and mate. First, we manually counted all nests in five
quadrates. The area of each quadrat was 25 square meter. The nest density
was estimated as a number of nests per square meter. Second, we made aerial
images of breeding colony during the incubation period using unmanned
aerial systems (UASs). We selected five areas near each quadrate on the
aerial images. All individuals in each area had been counted using Image J.
Nest densities were similar in the two methods. However, nest density from
aerial images tended to less than ones from estimation using quadrates. It was
sometimes difficult to distinguish birds on rocky area because of reflections.
Overall, UASs can be an effective tool for monitoring breeding population of
seabirds which have ground nests in a colony. We will develop the methods
to increase the accurate of estimating breeding population.

Comparing How Biology Textbooks on Secondary School of
Korea, Indonesia and the United States of America Explain
Biodiversity-related Contents
Noviana Astuti Irna Sakirp, Jae Geun Kimc

Department of Biology Education, Seoul National University, Seoul 08826,
Korea
The representative biology textbooks for secondary school students from
Korea, Indonesia, and the U.S.A. were examined to compare how biodiversity
contents are explained. Korean and Indonesian biology textbooks explained
the definition of biodiversity explicitly as variations of genetic, species, and
ecosystem within a group. Meanwhile, American textbook presents a quite
different material with the two other countries, where it tended to explain
biodiversity generally. Regardless of how Korean and Indonesian textbooks
present a certain content explicitly, they still have less content than American
textbook, where there are some content parts in American textbook were
not presented in Korean and Indonesian textbook, such as biodiversity
hotspot and methods used for biodiversity measurement. The incomplete
material and limited explanation in Korean and Indonesian textbooks should
be improved for biodiversity education and this can be achieved through
national curriculum amendment especially Indonesian curriculum to present
some additional materials that can refer to American textbook contents.
Keywords: biodiversity, biology textbook, conservation, curriculum, secondary
school

Keywords: UASs, Monitoring, Seabirds, Nest Density, Black-tailed Gulls,
Hongdo Island, National Park
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Identif ication of Culturable Seed Endophytes from Lactuca
serriola L. and Comparison of Endophyte Community between
Distant Geographical Regions
Seorin Jeong p, Eunsuk Kimc

School of Earth Sciences and Environmental Engineering, Gwangju Institute
of Science and Technology, Gwanju 61005, Korea
Invasive alien species, Lactuca serriola L., threaten native species in
Korea. Thus it is announced as Harmful nonindigenous plants by MoE in
2012 and monitored under legal remedy. We expect that seed endophytes,
asymptomatic microbes within plant seeds, are responsible for this
phenomenon by modulating phenotypes of L. serriola L. with their plant
growth promoting (PGP) traits. As a first step to explore, we examined the
presence of seed endophytes at cultivation level from two distant regions
including two sites (Muan-gun: Yongjeong-ri and Seongdong-ri, Suncheonsi: Masan-ri and Gagok-dong). Surface sterilized seeds from each site were
incubated on agar media for a month then identified by sequencing of PCR
amplified 16S rDNA. In all sites, more than half of the isolates are identified
as gamma-Proteobacteria. Further, endophyte community from each
sampling sites was compared to examine the relationship between endophyte
community and geographical distances. Recently, L. serriola L. gradually
increase its geographical distribution because of its ecological traits including
drought tolerance. Thus in future research, we will test several PGP traits of
endophyte isolates from this study including drought stress amelioration.

The Effect of Artificially Constructed Light Cycles on Predator
Response Behaviors of Huanren Brown Frog (Rana huarenensis )
Sang-Moon Chop, Eun-Ji Kim, Ho-Jin Kim, Eol Han, So-Won Park, Hoon
Chungc

Behavioral Science Laboratory, Sahmyook University, Seoul 01795, Korea
This study was conducted on Huanren brown frog (Rana Huarensis) to
determine the effect of artificially created light cycles on predator response
behavior. After incubation, the tadpoles randomly separated into four
groups (12L:12D, 12:12L, 24L, 24D) according to the artificially constructed
cycle of light. The first group (12L:12D) exposed the light from 7 a.m. to
7 p.m. The second group (12D:12L) exposed the opposite light cycle. The
third group (24L) exposed the light 24 hours, while the fourth group (24D)
blocked it 24 hours. The brightness of the light was 50 lx, similar to that
of a breeding ground in a laboratory, using a light meter(TES-1332A). The
predators were selected to observe the predator response behavior, and
the predator chose a large dragonfly (Anaxparthope) that lived in the frog
spawn source. To analyse behavioral changes in predator signals, five
minutes prior to injecting the stimulus (a large dragonfly odour with alarm
cue) and five minutes after the injection of the stimulus were compared
using the behavior analysis program. As a result, tadpoles in the first,
second, and third groups significantly reduced their post-injection moves
compared to pre-injection of the predator signal, but movements of the
fourth group tadpoles weren’t significant differences.

포스터 초록

B117

Keywords: Seed endophytes, Lactuca serriola L., Plant growth promoting,
Endophyte community, Geographical differentiation
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The Research Trends of Endangered Species in Korea
p

c

Choi Sun Ah , Bae Kee Hwa, Bae Mi-Jung

Biodiversity Conservation & Change Research Division, Nakdonggang
National Institute of Biological Resources, Sangju 37242, Korea
To figure out research trends of Endangered species in Korea, we surveyed
all of the researches which were searched as the key word ‘Endangered
Species’ on the reliable websites (e.g., Korean National Assembly Digital
Library, etc). Then we organized research methods and analyzed the
changes of the research trends according to years and taxonomic groups.
The first research was conducted in 1990. Among 246 of the critically
endangered species, the researches in 30 species have been tried yet. In
the researches according to the taxonomic groups, the research on plant
(33.2%) were highly conducted followed by birds, fish, mammals, etc.
Monitoring (33.8%) were highly conducted followed by genetic approach,
proliferation, basic information survey, trend analysis, etc. In monitoring,
the ratio of habitat monitoring were highest (43.5%) followed by distribution
monitoring, restoration-related monitoring, population monitoring, behavior
monitoring and life cycle monitoring. Our research may contribute to setting
up the research directions, long-term master plans related to the critically
endangered species and comprehensive countermeasures of conservation.
Keywords: Endangered species, Research Trends, Conservation, long-term
master plans

Ecological Health Assessment of Bouchung Stream Using
Combined Approach of Index of Biotic Integrity (IBIKR), Water
Pollution Index (NPIKR) and Water Chemistry
Usman Atiquep, Sang-Jae Lee, Yeorip Shin, Kwang-Guk Anc

Department of Bioscience and Biotechnology, College of Biological
Systems, Chungnam National University, Daejeon 34134, Korea
Stream health assessment is a hot research topic owing to declining water
quality and ecological condition. The objectives were diagnosis of chemical
and biological health assessment by using WPIKR and IBIKR on datasets
of 2008-2014 in Bouchung Stream. The results showed total phosphorus
(TP) influxes were greater during summer monsoon nevertheless total
nitrogen (TN) appeared to befall as sufficient for playing due role as a
supporter in the ideal primary production. Chl-a displayed weak linear
connection with TP (R2 = 0.17) and TN:TP (R2 = 0.15) then again nonsignificant relation with TN. Under WPIKR classification, all the study site
scores acquired steered to classify the stream sites from excellent to fair
condition that indicated low but perilous water quality degradation from
headwaters to downstream. Correspondingly, 64 fish species evaluated
displaying significant temporal as well as spatial heterogeneities with
distinguishable debilities. IBIKR score to each site led to classify from
excellent–good ecological health rank. Zacco platypus displayed the highest
relative abundance (RA) which indicated declining water quality. The RA
results showed that insectivore, intermediate and tolerant species were
dominating the stream, clearly implying mild deterioration in ecological
health. In conclusion, general stream health was good with clear indications
of degrading water quality.
Keywords: Stream health, water chemistry, biotic integrity, tolerant species,
nutrient pollution
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Ecological Health Assessment Using Three Indices Developed
under the Index of Biotic Integrity (IBI) Targeting Various Fish
Assemblages in Relation to Water Quality
Usman Atiquep, Sang-Jae Lee, HyeJin Kim, Kwang-Guk Anc

포스터 초록

Department of Bioscience and Biotechnology, College of Biological Systems,
Chungnam National University, Daejeon 3413, Korea
The key objectives were to develop and evaluate a new index of biological
integrity. We studied fish assemblages and water quality in 149 sites. The
results showed our suggested MMI IBI06 was more efficient than previous
indices. Regression and correlation indicators showed very comparable
results of MMF IBI06 and MMF IBI08 (R2 = 0.85) and MMF IBI06 and MMF
IBI11 (R2 = 0.87). However, MMF IBI08 and MMFIBI11 showed higher relation
(R2 = 0.91). Nevertheless, both former indices could classify the sites between
‘excellent to poor’ only while MMF IBI06 clarified from ‘excellent to very
poor’. The MMF IBI06 classified 07 sites as excellent and 60 as very poor. The
outcomes presented this index stood better capability to designate the sites
that need immediate consideration during site classification. The Geum River
watershed water quality was mainly susceptible to increasing anthropogenic
activities as well as intensive monsoon rainfall that triggered practicable
environment for invasive alien species. This new index contained sufficient
ability to designate fish community disorders. The results of correlation,
regression analysis, water quality indications and principal component
analysis (PCA) showed similarity. In conclusion, new index has established
itself a helpful index that could help classify streams and rivers effectively
with sites demanding speedy attention.
Keywords: Biotic integrity, Fish assemblages, Water quality, PCA, Invasive
species
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Soil Microbial Characteristics in an Artificial CO2-release Field
Experiment in South Korea
Daegeun Kop1, Hyun-Jun Kim23, Yowhan Son3, Seong-Chun Jun4, Seong-Taek
Yun5, Haegeun Chungc1
1
Department of Environmental Engineering, Konkuk University, Seoul
05029, Korea; 2BK21 Plus Eco-Leader Education Center, Korea University,
Seoul 02841, Korea; 3Department of Environmental Science and Ecological
Engineering, Korea University, Seoul 02841, Korea; 4Geogreen21 Co. Ltd.,
Seoul 08376, Korea; 5Department of Earth and Environmental Sciences, Korea
University, Seoul 02841, Korea

Carbon capture and storage (CCS) technology is considered to be a promising
technolog y that can mitigate global climate change by greatly reducing
anthropogenic CO2 emissions. Despite the advantage, CCS has potential risks
for leakage of CO2, which may negatively affect organisms in the soil ecosystem.
To investigate the impacts of CO2 leakage on soil microbial functions, changes
in microbial characteristics were analyzed in a shallow CO2 release experiment
at the field facility for environmental impact test (EIT) constructed in Eumsung,
Korea. From June 1 to 30, 2016, approximately 17 kg CO2 day-1 were injected
from a perforated well installed at 2.5-m depth. At this site, soil CO2 and O2
concentrations, soil enzyme activity and soil microbial biomass were determined
before and after CO2 injection. After the injection of CO2, the soil CO2
concentration at 15 cm and 60 cm depth increased to 1.1 (±0.08)% and 6.6 (±0.08)%.
There was a negative linear relationship (R2= 0.75) between soil CO2 and O2
concentration measured at 60 cm after CO2 release. On the other hand, soil CO2
concentration was positively correlated with soil enzyme activity (R2= 0.28 to
0.62) and soil microbial biomass (R2= 0.58). Soil microbial biomass was positively
correlated with soil enzyme activity (R2= 0.41 to 0.78). Our results show that at this
experiment, soil microbial functions are not negatively affected by CO2 injection.
Keywords: CO2 leakage, environmental impact test, soil CO2 concentration, soil
microorganisms, soil enzyme activity
<Acknowledgement>
*This research work is supported by Korea Ministry of Environment (MOE) as
“Korea CO2 Storage Environment Management (K-COSEM) Research Program”.
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Genetic Diversity of Hypomesus nipponensis in Korea from
Different Geographic Populations Inferred from mtDNA CO1
Partial Gene

동진강 수계 수질 특성 및 어류상 분석

Jeong-Nam Yud, Jin Sagong, Sang-Ki Kim, Shi Hyun Ryu

충남대학교 생물과학과, 대전 34134

Nakdonggang National Institute of Biological Resources, Sangju 37242, Korea

동진강은 금강 수계에 포함된 중권역으로, 용호천, 정읍천, 천원천, 고부천이 동
진강으로 합류되고 원평천과 신평천이 동진강과 합류되면서 서해 새만금지역
으로 유입된다. 본 연구에서는 동진강으로 합류되는 하천들을 포함한 동진강
에서의 수질 특성 지표들과 어류생물상 분포 특성간의 관계를 분석 및 확인하
였다. 수질 특성 지표 분석 결과 생화학적 산소 요구량(Biochemical Oxygen
Demand; BOD)은 3.2(±2.3)mgL-1, 화학적 산소 요구량(Chemical Oxygen
Demand; COD)은 7.3(±3.9)mgL-1, 총 질소(Total Nitrogen; TN) 농도는 4.1(±2.4)
mgL-1, 총 인(Total Phosphorus; TP)농도는 123.7(±129.9)ugL-1 등의 범위로 나
타나 지점 간 수질 특성의 차이가 큰 것으로 확인되었다. 어류생물상 분석 결과
총 38종 2422개체가 채집되었으며 우점종은 피라미(Zacco platypus)가 22.0%,
아우점종은 치리(Hemiculter eigenmanni)가 17.3%를 차지하는 것으로 분석되
었다. 전체 지점 평균 충식종은 17.7%, 잡식종은 74.8%로 나타났고 민감종은
8.6%, 내성종은 69.7%로 나타났다. FAI(Fish Assessment Index) 분석 결과 39.3±
19.6(6.25-75)점으로 동진강 전체 수계는 나쁨 상태(매우 나쁨~좋음)로 분석되었
다. 잡식종의 비율과 충식종의 비율은 수질 특성 중 TP, BOD, COD와 상관관계
를 나타내고 있었으며, TN과의 관계는 거의 없는 것으로 나타났다. 해당 수질 특
성들이 증가함에 따라 잡식종의 비율은 증가, 충식종의 비율은 감소하는 경향을
보여 수질 특성 지표들이 어류생물상의 종 조성에 영향을 미치는 것으로 나타났
다.

Korean pond-smelt (Hypomesus nipponensis McALLISTER, 1963) is one
of economically important aquaculture species, belonging to the family
Osmeridae, and the order Clupeiformes. The Korean pond-smelt was
transferred from the Yongheung River in Hamgyeong Province of North
Korea to the main reservoir of South Korea including Jecheon Urimji on
1925. Now a day, in the natural ecosystem, pond-smelt is widely distributed
in the entirety of lakes, marshes, rivers, brackishwater habitats and seawater
areas of the Korean Peninsula. Our study is to assess the extent of genetic
variation occurring within and between Nakdong River, Gum River and
Han River in the Korea using mitochondrial DNA (mtDNA) CO1 partial
gene. Total 589 bp mtDNA CO1 fragments were obtained without any size
variation, and 21 haplotypes were defined by 18 variable nucleotide sites
from 374 individuals in 18 populations. The values of haplotype diversity and
nucleotide diversity revealed high value in the all populations with mean 0.6
and 0.001, respectively. The mtDNA analysis revealed a low variability local
differentiation among populations of Nakdong River, Gum River and Han
River. Most of the pair-wise populations shows no significant differentiation
of FST value (P< 0.05). Our genetic data will be useful in developing a
strategy for the conservation and the subsequent ecological monitoring of
Korean pond-smelt populations.

권석철p, 김혜진, 김유진, 안광국c
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금강수계에서의 멸종위기 1급 어종인 미호종개 (Cobitis choii )의 대
체서식지 마련을 위한 연구

Spreads of an Invasive Exotic Horticultural Species, Magnolia
obovata after a Wildfire in Chung Cheong Province

권석철p, 김정재, 최경태, 안광국c

Jeong Yeon Lee, Kee Dae Kimd

충남대학교 생물과학과, 대전 34134

Korea National University of Education, Cheongju 28173, Korea

미호종개(Cobitis choii)는 금강 수계 일부 유역에서 서식하는 국내 고유종으
로, 현재 멸종위기 1급 및 천연기념물 제 454호로 지정되어있다. 미호종개는 지
속적인 개발로 인해 서식지가 파괴되어 분포 범위가 줄어들고 있으며, 이에 따
라 대체 서식지 마련이 필요한 실정이다. 따라서 현재 분포 현황 및 적합한 서식
지 조건 파악을 위해 연구를 수행하였다. 분포를 확인하기 위해 금강 수계 내 백
곡천, 유구천, 갑천을 조사하였다. 조사 결과 CPUE 기준 (단위시간 당 500m2에
서의 개체 수) 평균 7개체가 채집되어 분포 정도가 매우 적으며, 종의 보존이 시
급한 것으로 분석되었다. 미호종개가 선호하는 미소서식지 구조는 하상구조의
경우 대부분 매우 작은 모래의 빈도가 높은 곳을 선호하는 것으로 나타났고, 유
속의 경우 40cm/s 수준의 느린 흐름이 있는 곳에서 서식하는 것을 확인할 수 있
었다. 수심의 경우 60cm 이하의 비교적 얕은 수역에서 나타났으며, 유량 범위는
0-200m3/s인 구간에서 주로 서식하는 것으로 확인되었다. 현재 분포 정도를 파
악한 결과 멸종 위기종이며 천연기념물인 미호종개의 보존을 위해 대체서식지
마련이 이뤄져야할 것이며, 서식지 분석에 따른 상기 조건을 기반으로 적합한
환경이 조성되어야할 것으로 사료된다.

In Korea, Magnolia obovata is invading into forest interiors and competes
with other native tree species. M. obovata individuals have recently emerged
in non-planting areas in Korea and The continuous spread of M. obovata in
new ecosystems may be attributable to its long-term distribution by birds,
relatively fast growth, and maturity time. The objective of this study is to
investigate into the distribution status of Magnolia obovata after a wildfire
event in Chung Cheong province and make suggestions on management
of this invasive exotic species. We measured the individual number of
the saplings of trees under the dominant species which are composed of
tree top layer in agricultural forests. These forests have followed a track
of succession after a wildfire. Some saplings of Magnolia obovate were
recorded. This species have grown rapidly in this sensitive forest ecosystem
declined by a wildfire and human disturbance. It is needed to monitor and
track the status of Magnolia obovate, invasive tree species which has a
potential to have much impacts in forest interiors.
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B128

금강 수계에서 하천차수에 따른 어류상 및 수질 특성간의 관계 분석
p

포스터 초록

B125

c

권석철 , 이상재, 나현희, 안광국

충남대학교 생물과학과, 대전 34134
금강 수계 전역에서 2010년도 어류상 및 수질 특성을 파악하고 두 변수 간의 상
관도를 파악하기 위해 본 연구를 수행하였다. 금강 수계 내 총 147개 지점에서 73
종 20,417개체가 채집되었으며, 우점종으로는 피라미(Zacco platypus)가 43.3%
를 차지하는 것으로 나타났으며 아우점종으로는 참갈겨니(Zacco koreanus)가
11.7%를 차지하는 것으로 나타났다. 채집된 종의 특성을 토대로 섭식 특성을 분
석한 결과, 잡식종이 64.6%, 충식종이 31.5%를 차지하는 것으로 나타났다. 하천
차수에 따른 내성도 특성 차이로는 상류에 해당하는 1차 및 2차 하천에서와 하
류에 해당하는 5차 및 6차 하천에서보다 중류에 해당하는 3차 및 4차 하천에서
민감종의 비율이 가장 낮은 것으로 나타났으며, 섭식 특성 차이는 마찬가지로 3
차 및 4차 하천에서 잡식종의 비율이 높고 충식종의 비율이 낮은 것으로 나타
났다. 생태 건강도 평가 지수(Index of Biological Integrity; IBI) 분석 결과 하천
차수와 반비례하는 양상을 보였다. 수질 특성 중 영양염류 평가 지표 중 하나인
N:P ratio를 통해 어류상과의 관계를 분석한 결과, 내성종 및 잡식종의 비율과 반
비례하며 민감종 및 충식종과 정비례하는 경향을 보여 어류의 종 조성과 상관성
이 있는 것으로 나타났다.

Comparison of Body Composition and Bone Mineral Density of
Widely Distributed Amphibians of South Korea
Jun Kyu Parkp, Yuno Doc

Department of Biological Science, Kongju National University, Gongju
32588, Korea
We measured body composition (BC) and bone mineral density (BMD)
of widely distributed four species anuran (H. japonica, R. rugosa, R.
nigromaculata, R. catesbeiana) in South Korea. We assumed that BC and
BMD of individuals and species represent their healthy condition because
they can be determined by the quantity and quality of the anuran diet.
We calculated total body weight (g), bone mineral contents (BMC, g, %),
fat contents (g, %), lean body mass (g, %), BMD (g/cm3) from 18 male and
18 female of 4 species by using Dual energy X-ray Absorptiometry. We
compared the BC and BMD among species and between male and female
by using Bayesian ANOVA. Additionally, we studied the detail relationship
of BC and BMD from Bayesian correlation matrix. R. catesbeiana had
highest BMD with 0.2352 g/cm3. H. japonica had lowest BMD with 0.0383 g/
cm3. BMDs were significantly different among species while the difference
between male and female were not significant. BMD was positively
correlated with BMC, weight, fat and lean. The detail difference of interintraspecific BC and BMD of anuran among the various habitats types may
be given the novel opportunity when we use the anuran as an ecological
indicator to assessment of habitats.
Keywords: Body composition, Bone mineral density, Healthy condition,
Bayesian ANOVA, Dual energy X-ray Absorptiometry, Ecological indicator
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염생식물 퉁퉁마디, 칠면초, 해홍나물, 나문재의 지구온난화 조건에
따른 생육의 변화
김지은p1, 정영호1, 이재근1, 김의주1, 이응필1, 이수인1, 이승연1, 홍용식1 이상훈2, 유
영한c1
1

Seung Hyun Cho, Won Bok Leep, Sangkyu Parkc

FACE (Food Web, Arctic, and Chemical Ecology) Lab, Ajou University, Suwon
16499

2

국립공주대학교 생명과학과, 공주 32588; 국립생태원 생태기반연구실, 서천
33657

포스터 초록

Inducing Formation of Microcystis aeruginosa Colonies

전 지구적 환경문제인 기후변화가 염생식물인 퉁퉁마디, 칠면초, 해홍나물, 나
문재의 생육에 미치는 영향을 알아보고자 하였다. 지구온난화 조건 하에서 염생
식물의 생육변화를 알아보기 위하여 온실을 CO2농도와 온도를 증가시킨 지구
온난화처리구(EC+ET)와 온도를 증가시킨 온도상승구(AC+ET)로 나누었고 야
외를 대조구(AC+AT)로 하였다. 유식물을 자생지 토양과 함께 새만금간척지와
줄포습지 일원에서 채집하였다. 동일 입자 크기의 모래토양을 저토로, 채집 시
채취한 자생지 토양을 상토로 사용해 채집한 유식물을 각 구배 당 6개의 와그너
포트에 이식하였다. 각 환경에서 2017년 4월4일부터 2017년 7월 3일까지 재배하
였다. 구배 당 식물 생육의 변화를 알아보기 위해 각 포트 당 생육이 발달한 5개
체를 선별해 식물체 지상부길이와 분지수, 마디수, 잎의 길이, 줄기직경을 측정
하였다. 그 결과, 퉁퉁마디의 지상부길이는 대조구와 온도상승구에서 길게 나타
났다. 분지수는 온도상승구에서 많았고, 마디수는 대조구, 온도상승구, 지구온
난화처리구순으로 많았다. 줄기직경은 대조구에서 크게 나타났다. 칠면초의 지
상부길이는 대조구, 지구온난화처리구, 온도상승구순으로 길게 나타나는 경향
을 보였으나 통계적 유의성이 없었다. 분지수와 잎수, 줄기직경은 대조구에서
큰 수치를 나타냈고 잎의 길이는 대조구와 온도상승구에서 길게 나타났다. 해홍
나물의 지상부길이는 온도상승구와 지구온난화처리구에서 길었고, 분지수와 줄
기직경은 대조구에서 크게 나타났다. 잎수는 통계적 유의성이 없었으며 잎의 길
이는 온도상승구에서 가장 길었다. 나문재의 지상부 길이와 잎의 길이는 온도상
승구와 지구온난화처리구에서 길게 나타났다. 분지수와 잎수는 온도상승구에서
가장 많았다. 줄기직경은 대조구에서 크게 나타났다. 결과적으로 온도의 상승은
퉁퉁마디, 칠면초, 해홍나물, 나문재의 생육에 긍정적인 영향을 주지만 온도와
CO2농도의 상승은 퉁퉁마디, 칠면초, 해홍나물, 나문재의 생육에 부정적인 영
향을 미쳤다. 따라서 지구온난화가 진행되면 퉁퉁마디, 칠면초, 해홍나물, 나문
재의 생육은 저하될 것으로 보인다.*본 연구는 국립생태원 2018 생태계 기후변
화 조사 연구(NIE-기반연구-2018-21)의 지원으로 수행되었습니다.

B130
분변의 분자생물학적 분석을 통한 산림 내 서식하는 뱀의 먹이원 확
인
최우진p1, 김종선2 박일국1, 도민석2, 구교성1, 양희문4, 임신재5, 박대식c2
1

강원대학교 생명과학과, 춘천 24341; 2강원대학교 과학교육학부, 춘천 24341; 3경
희대학교 생물학과, 서울 02447; 4국립산림과학원, 서울 02455; 5중앙대학교 동물
생명과학과, 안성 17546
산림은 육상동물의 주요 서식지로 이용되고 있는 지역으로 높은 생물다양성을
나타내고 있다. 산림지역 내 서식하는 파충류는 먹이사슬의 중간역할을 담당하
여 생물다양성을 유지하는 중요한 역할을 하지만, 이들 먹이원에 대한 국내 연
구는 토사물을 이용, 제한적으로만 수행되어 왔다. 본 연구에서는 분변의 분자
유전학적 분석을 통해 산림 내 서식하는 뱀들의 먹이 이용양상을 확인하였다.
연구 중 획득된 토사물 역시 샘플로 이용하였다. 뱀의 먹이원은 알려진 산림 내
소형포유류와 양서류 목록을 바탕으로, 소형포유류 7종(생쥐, 집쥐, 흰넓적다리
붉은쥐, 비단털들쥐, 다람쥐, 땃쥐, 작은땃쥐)과 양서류 9종(도롱뇽, 꼬리치레도
롱뇽, 물두꺼비, 청개구리, 옴개구리, 북방산개구리, 계곡산개구리, 참개구리)을
가능한 먹이원으로 선정하고, 100-250bp 종 특이적 프라이머를 각각 개발하였
다. 2016-2018년에 걸쳐 남병산, 가리왕산, 오대산, 소백산, 천마산에 서식하는
누룩뱀, 유혈목이, 쇠살모사 3종의 분변 및 토사물을 총 141개(누룩뱀 n= 57; 유
혈목이 n= 14; 쇠살모사 n= 70)를 획득하였으며, 그 중 57개를 성공적으로 분석
하였다. 뱀들 먹이원의 53.6%가 소형포유류였으며, 생쥐(42.2%)가 가장 높은 비
율로, 그 다음으로 비단털들쥐(20.0%), 다람쥐(13.3%) 순으로 나타났다. 양서류
는 46.4% 먹이원을 차지하였는데, 꼬리치레도롱뇽(36.4%), 옴개구리(30.8%), 계
곡산개구리(10.3%) 순으로 많이 포식되었다. 섭식양상을 종별로 살펴보면, 누룩
뱀은 소형포유류(43.6%)와 양서류(56.4%)를 유사한 비율로 포식한 반면, 유혈
목이는 양서류(77.8%)를, 쇠살모사는 소형포유류(72.2%)를 각각 더 높은 비율
로 포식하였다. 한 개체로부터 2종 이상의 먹이원이 확인된 경우, 2종이 11개체
(23.4%), 3종이 5개체(10.6%), 7종이 1개체(2.1%)에서 확인되었다. 우리의 결과는
산림 내 서식하는 뱀들이 다양한 소형포유류와 양서류를 섭식하고 있으며, 종별
로 섭식범위에 차이가 있음을 보여준다. 본 연구는 2016-2017 국립산림과학원
(C1012673-01-01, C1013371-01-01) 지원을 받아 수행되었다.

To understand the mechanisms of M. aeruginosa colony formation, we
tested three hypotheses: naturally existing organic compounds, physical
aggregation caused by buoyancy, and quorum sensing via different growth
phases. We cultured M. aeruginosa under modified media to obtain three
different statuses: cyanobacteria in condensed region near the surface of
medium, loosened region within the medium, and another condensed region
near the bottom of the medium. Our culture media were bold 3N medium
and filtered lake water from Seo-ho. We modified them with extraction from
stationary M. aeruginosa, through autoclave or sonication. All observation
was made through both naked eye and light microscope. Of the three
statuses of M. aeruginosa, only condensed regions near bottom of medium
showed colonies with mucus while some pre-colony forms were observed in
condensed regions near surface. The rate of condensation near the bottom
of the medium appeared to be the fastest in 1.2 μm filtered lake water with
sonicated stationary phase M. aeruginosa. We are investigating the effects
of media (Bold 3N medium or 1.2 μm filtered Seo-ho water) modified with
sonicated log phase M. aeruginosa, autoclaved log phase M. aeruginosa,
carbohydrates, and bicarbonate. Our study will investigate further on the
three mechanisms of M. aeruginosa colony formation which will provide a
basis for M. aeruginosa bloom control.

B132
The Ef fects of Duty Ratio u nder LED Lights on the
Ecophysiological Responses of Silene capitata Kom., Korean are
Plant
Jae-Hoon Parkp12, Eung-Pill Lee1, Young-Sub Han13, Soo-In Lee1, Kyu-Tae
Cho1, Yong-Sik Hong1, Young-Han Youc1
1
Department of Biological Science, Kong ju National University, Gong ju
32588, Korea; 2K-water Institute, Daejeon 34350, Korea; 3National Institute of
Ecology, Seocheon, 33657, Korea

This study was performed to finding stable duty ratio conditions under
red+blue mixed light about the ecophysiological responses in a plant factory
for conservation of S. capitate, Korean endangered species. In this study,
we conducted to observe its growth and physiological responses under
different LED lights and duty ratios. For this study, the LED lights and duty
ratios were set to red+blue mixed light and 95%, 85% and 75% duty ratios.
Then, we measured the length of leaves, water use efficiency, chlorophyll
content and Fv/Fm. The studied period was from March to November in
2014. As a result, the length of leaves was longest under 85% and 75% duty
ratio. Also, Chlorophyll content was more contained under 95% duty ratio
than the others. But water use efficiency and Fv/Fm value had not different
significantly. Therefore, under red+blue mixed light, leaves of S. capitata
would be longer. And, the chlorophyll content would shrink if duty ratio
is lower. However, it would be not affected on the photosynthesis and
environmental stress. Thus, the vegetating S. capitata in the 75% duty ratio
under red+blue mixed LED light condition would be better than the other
conditions and help power saving of the plant factory

키워드: 양서·파충류, 분변, 먹이원, 산림
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Comparison of the Reed Community Structures in the Connected
and Isolated Floodplains of Cheongmicheon Stream, South Korea
Cheol-Ho Leep, Seung-Nam Jin, Hyun-Suk Cho, So-Hyun Park, Kang-Hyun
Choc

Department of Biological Sciences, Inha University, Incheon 22212, Korea

B135
Assessment of Lateral Connectivity in the Former Floodplain
Isolated by Levee Construction – Mangyeong-gang River Case
Study
Seung-Nam Jinp1, Hyunsuk Cho1, JooHee An2, Kang-Hyun Choc1
1

Department of Biological Sciences, Inha University, Incheon 22212, Korea;
School of Earth Sciences and Environmental Engineering, GIST, Gwangju
61005, Korea

The plant community structure and the strategy of plant regeneration from
propagules in soils can be altered by the disruption of lateral connectivity by
the levee construction. The floral composition and density of seedlings from
seedbank and shoots from propagules in soils were investigated according to
the elevational gradient in the runner reed (Phragmites japonica) community
of the connected floodplains and in the common reed (Phragmites australis)
community of the isolated floodplains in Cheongmicheon, South Korea.
The dominant species of the newly emerging plants from soils of two reed
communities in spring were P. japonica, Persicaria hydropiper and Miscanthus
sacchariflorus in the connected floodplain and P. australis, Oenanthe javanica
and Lindernia micrantha in the isolated floodplain. The results of detrended
correspondence analysis (DCA) showed that communities of two reed species
were separated primarily and classified secondly along the elevational
gradient in the floodplains. In conclusion, it is necessary to restore the
riverine vegetation by the recovery of the regeneration potential in the soil
seedbank after ensuring the lateral connectivity in the channelized streams.
This research was supported by a grant(12-TI-C02) from Advanced Water
Management Research Program funded by Ministry of Land, Infrastructure
and Transport of Korean government.
Keywords: Elevation, Lateral connectivity, Levee, Riparian vegetation,
Seedbank

B134
Evaluation of Habitat Quality of Bukhansan National Park Using
InVEST Model
Tae-Geun Kimd, Kyu-won Sim, Jin Jang

National Park Research Institute, Korea National Park Services, Wonju 26441,
Korea
It is very important for effective management and conservation in national
parks to make important park policy decisions based on the understanding of
the qualitative value of various ecosystem services including land, marine, and
coastal area.In particular, because korea national parks are a conflicting area
of conservation and utilization, a more accurate assessment of the habitat
quality can be a useful management tool to find effective compromises in
conserving species and ensuring sustainable use The purpose of this study
is to evaluate the habitat quality of Bukhansan National Park in south korea
using the habitat quality model among InVEST models widely used in the
world and to evaluate the applicability of the model. The model assesses and
maps habitat quality and condition by combining suitability as a habitat, the
impact of threat factors on habitat, and sensitivity of habitat to threat factors.
The applicability of InVEST habitat quality model was assessed by comparing
the habitat quality value from the model results with species distribution
density. species distribution density was calculated using species position
data based on biological investigation by Korea National Park Research
Institute in 2010 and the GIS point density analysis technique,The habitat
quality value for Bukhansan National Park was estimated as 0.71 ± 0.22 with a
minimum of 0.00 and a maximum of 0.85.As a result of comparing the species
distribution density with the habitat quality value, the higher the species
distribution density, the higher the habitat quality value. The InVEST habitat
quality model is expected to provide useful information for conservation
and utilization management in Bukhansan National Park. InVEST habitat
quality model requires further study to develop a method for quantifying the
suitability of habitat, impact on threat factor, and sensitivity of habitat based
on expert 's experience.
Keywords : Habitat quality, InVEST model, National Park, Ecosystem Services

New attempts to restore former floodplains isolated by artificial levees
are being made recently for the recovery of the lateral connectivity in
Korea. We developed the assessment system of the lateral connectivity
in streams from the ecological aspects of hydrology, habitat quality and
wildlife movement. The assessment system was divided into the remote
and field assessment. The remote assessment evaluates potential lateral
connectivity of isolated floodplain using spatial resources and GIS.
The field assessment estimates the connectivity between channels and
floodplains and the habitat condition of the isolated former floodplains with
field survey. The connectivity was evaluated by hydrological exchange and
biological movement. The habitat condition was assessed the preservability
of wetland and terrestrial zones in the isolated former floodplains. The
assessment system was applied to Mangyeong-gang River. The results of
these application showed that the assessment system can be utilized as an
objective and effective tools for evaluating the current floodplain condition
and selecting the priority restoration sites. This research was supported by
a grant (12-TI-C02) from Advanced Water Management Research Program
funded by Ministry of Land, Infrastructure and Transport of Korean
government.
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B136
제주도 곶자왈 내 제주고사리삼(Mankyua chejuense )과 고사리삼
(Sceptridium ternatum )이 분포하고 있는 구실잣밤나무군락과 참
느릅나무군락의 기후요인 비교
이수인p,이응필, 김지은, 홍용식, 이승연, 김의주, 정영호, 이재근, 유영한c

공주대학교 생명과학과, 공주 32588
멸종위기식물인 제주고사리삼의 자생지를 보전 및 관리하기 위해서 상대적으로 개
체수가 적은 구실잣밤나무군락과 개체수가 많은 참느릅나무군락에서 생육에 영향
을 주는 기후요인을 조사하였다. 2015년 3월부터 2017년 5월까지 수위(cm)와 광량
(lux)을 계절별로 모니터링 하였다. 침수에 따른 토양 내 수분함량의 변화를 확인하
기 위해 2015년 9월부터 2017년 5월까지 수분장력(hPa)을 모니터링 하였다. 또한, 각
군락 내에서 같은 과(family)에 속하지만, 지상부 높이가 다른 제주고사리삼과 고사
리삼의 광환경 차이를 파악하기 위하여 각 종이 분포하는 위치의 광량(PAR)을 2018
년 6월에 1시간 동안 모니터링 하였다.
그 결과, 연구기간동안 구실잣밤나무군락은 참느릅나무군락보다 계절에 상관없이
침수횟수가 많았다. 그러나 월별 침수 시기 수위의 평균이 1.5cm 이상 되는 달은 구
실잣밤나무군락이 1달이고, 참느릅나무군락은 총 5달이었다. 침수 시기 중 제주고
사리삼의 생육이 왕성한 시기(9월~3월)의 토양수분장력은 구실잣밤나무군락이 참
느릅나무군락보다 높았다. 월평균 광량은 모두 구실잣밤나무군락보다 참느릅나무
군락이 더 높았다. 월평균 광량이 가장 높은 달은 5월 이었다. 구실잣밤나무군락에
서 1시간(am11:20~pm12:20) 동안 고사리삼과 제주고사리삼이 받는 총 광량은 각각
8655.83μmol·m-2·s-1 그리고 870.4μmol·m-2·s-1 이었다. 참느릅나무군락에서 1시
간(pm14:20~pm15:20) 동안 고사리삼과 제주고사리삼이 받은 총 광량은 각각 874.55
μmol·m-2·s-1 그리고 1878.33μmol·m-2·s-1 이었다.
따라서 구실잣밤나무군락 내에 제주고사리삼의 개체수가 적은 이유는 수위보다는
잦은 침수에 의한 토양수분함량의 증가이며, 이는 지하부 생장에 영향을 줄 것으로
생각된다. 또한, 상록활엽수림인 구실잣밤나무의 연간 광차단은 지상부 생장에 영향
을 줄 것으로 생각된다. 군락 내 고사리삼과 제주고사리삼이 받은 광량의 차이는 시
간대별로 장기적인 모니터링이 필요할 것으로 생각된다.
*사사: 이 논문은 2018년도 정부(교육부)의 재원으로 한국연구재단의 기초연구사업
(No. NRF-2018R1D1A1B07050269)과 중소기업청에서 지원하는 2018년도 산학연협
력 기술개발사업(No. CO564731)에 의하여 연구되었음.
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천연기념물 제50호 울릉 태하동 솔송나무, 섬잣나무 및 너도밤나무
군락지의 실태조사 및 보전관리 방안

CO 2 농도 상승에 의한 떡갈나무(Quercus dentata Thunb. ex
Murray)의 생태적 지위 변화

조규태p, 유영한c

정영호p, 이재근, 이승연, 이응필, 이수인, 김의주, 홍용식, 조규태, 유영한c

공주대학교 생명과학과, 공주 32588

공주대학교 생명과학과, 공주 32588

울릉도 태하동의 솔송나무, 섬잣나무 및 너도밤나무군락은 식물분포상 특이한
형태를 보여주는 곳으로 학술상 매우 귀중한 자원이 되고 있어 천연기념물 제50
호로 지정하여 보호하고 있다. 하지만 토양환경, 식생분포, 활력도, 경쟁종, 후계
목 등 생육지에 대한 실태조사가 부족하여 해당 천연기념물의 보전관리 방안을
수립하는 데 어려움이 있다. 따라서, 울릉 태하동 솔송나무, 섬잣나무 및 너도밤
나무군락지에 대한 기초자료를 축적하고 보전관리 방안을 제시하고자 하였다.

떡갈나무(Quercus dentata Thunb. ex Murray)는 낙엽 활엽교목으로 전국 표
고 800m 이하의 산기슭, 산 중턱뿐 아니라 해변가의 야산이나 섬에도 잘 생육
하며, 건조한 석회암 지역에서 우점종으로 분포하고 있다. 이 연구는 지구온난
화가 진행되었을 때 떡갈나무의 생태적 지위 변화를 알아보기 위해 수행되었
다. 교내의 유리온실에서 CO2 농도를 약 1.6배 상승시킨 온난화처리구와 대기
중 CO2 농도를 그대로 반영한 대조구로 나누어 재배한 후, 유식물의 20가지 형
질을 측정하고 생태적 지위폭을 계산하였다. 그 결과, 떡갈나무의 20가지 형질
에 대한 생태적 지위폭의 평균값은 대조구에서 수분 구배(0.994) > 토성 구배
(0.993) > 유기물 구배(0.985) > 광(0.948) 구배 순으로 나타났고, 온난화처리구
에서도 수분 구배(0.994) > 토성 구배(0.991) > 유기물 구배(0.978) > 광(0.947) 구
배 순으로 나타났다. 수분, 유기물 그리고 토성 구배에서 대조구보다 온난화처
리구가 좁아진 것으로 보아 떡갈나무는 지구온난화가 진행되었을 때 수분, 유기
물 그리고 토성에 대한 내성이 감소될 것으로 예측할 수 있다. 주성분분석(PCA)
결과, 대조구와 온난화처리구는 광 구배에서 요인1(28.93%)과 요인2(14.87%)에
의해 구별되었고, 수분 구배에서는 요인1(28.49%)과 요인2(13.32%)에 의해 구별
되었고, 유기물 구배에서는 요인1(33.12%)과 요인2(19.22%)에 의해 구별되었으
며, 토성 구배에서는 요인1(28.34%)과 요인2(16.74%)에 의해 구별되었다. 떡갈나
무의 각 환경 구배별 분포 유형에 미치는 r >0.5인 형질은 광 구배에서 잎폭 길
이, 잎몸 길이 등 10개였고, 수분 구배에서는 지상부 길이, 잎폭 길이 등 13개였
고, 유기물 구배에서는 지상부 길이, 잎폭 길이 등 13개였으며, 토성 구배에서는
지상부 길이, 잎폭 길이 등 11개였다. 이것으로 볼 때 떡갈나무의 생태학적 반응
은 다양한 형질이 종합적으로 관여하며 그 중에서 식물의 생산량을 나타내는 형
질이 많은 부분 관여하는 것으로 판단된다. 이 성과는 2018년도 정부(과학기술
정보통신부)의 재원으로 한국연구재단의 지원을 받아 수행된 연구임(No. NRF2018R1A2B5A01021358)

울릉 태하동 솔송나무, 섬잣나무 및 너도밤나무군락은 주변이 산림으로 둘러
싸여 있으며, 곰솔군락, 솔송나무-섬잣나무군락, 너도밤나무-섬잣나무군락, 조
경수식재지, 초지, 농경지, 시가지 및 나지 등 7개 유형으로 분류되었다. 토양은
pH 6.0으로 산성을 띄고 C/N비는 17.22 : 1로 분석되었다. 희귀식물의 개체분포
는 20m×20m 면적에서 솔송나무군락은 22개체, 섬잣나무군락은 52개체, 너도밤
나무군락은 72개체가 분포하였다. 울릉 태하동 솔송나무, 섬잣나무 및 너도밤나
무의 수관 활력도는 5등급 중 1등급인 “건강”으로 평가되었다. 각 군락별 후계목
으로는 유식물이 다수 출현하여 군락이 양호하게 유지될 것으로 판단되었다. 각
군락 내에서 희귀식물과 접하고 있는 수목과 수관 경합을 하고 있어 경쟁종으로
작용하고 있으며, 솔송나무군락에서는 솔나방류, 너도밤나무군락에서는 점무늬
병 병징이 확인되었다. 이들 식물군락을 보전하기 위해서는 천연기념물 희귀식
물의 정확한 가치평가와 문제점을 파악하고, 보호책 및 탐방로 정비, 전망대 및
방문객 편의시설 설치, 주변 수목 관리 및 환경 조성 등 울릉 태하동 천연기념물
에 대한 맞춤형 보존관리 방안이 필요하다.
*** 이 성과는 2018년도 정부(과학기술정보통신부)의 재원으로 한국연구재단의
지원을 받아 수행된 연구임(No. NRF- 2018R1A2B5A01021358).

B138
The Efficiency of Endozoochorous Seed Dispersal by Korean
Water Deer
Seung Kyung Leep1, Woo-Jin Shin2, Sangjin Ahn23, Jong-Taek Kim23, Eun Ju
Leec1
1

School of Biological Sciences, Seoul National University, Seoul 08826, Korea;
Gangwon Wildlife Medical Rescue Center, Chuncheon 24341, Korea; 3College
of Veterinary Medicine, Kangwon National University, Chuncheon 24341,
Korea
2

Herbivores are known to be important seed dispersal vector, because they
have long gut retention time, which makes seeds to be dispersed further.
From our previous study, we found that Korean water deer(Hydropotes
inermis argyropus) is essential endozoochorous seed dispersal vector of
plant species of South Korea. However, the efficiency of the seed dispersal
through the gut ingestion of Korean water deer is still unknown. In this study,
we fed five plant species(Panicum dichotomiflorum, Chenopodium album
etc.), common weed species of South Korea, to three Korean water deer.
After watching the deer consumes all the seeds, they were put in ad libitum
environment. The feces were collected after 24 hours, 48 hours, 72 hours,
and 96 hours of feeding trial. The collected feces were air-dried and the
numbers of the seeds retrieved from the feces were counted for every time
interval(0-24 h, 24-48 h, 48-72 h, 72-96 h). The seeds with and without gut
passage were examined for the germination. By comparing the germination
rate and speed of seeds with and without gut ingestion of the deer, we
discuss the effectiveness of endozoochorous seed dispersal of weed species
by Korean water deer.

B140
서식지 환경에 따른 한국산 청개구리(Hyla japonica )의 크기 다양성
구교성p1, 박대식c2
1

강원대학교 생물학과, 춘천 24341; 2강원대학교 과학교육학부, 춘천 24341

서식지의 다양한 환경은 그 안에 서식하는 생물들에 직접적인 영향을 준다. 특
히, 환경에 민감하게 반응하는 변온동물들은 다양한 서식지를 반영하는 독특한
형태나 다양한 크기 변이를 보인다. 본 연구에서는 한반도 전역에 분포하는 청
개구리를 대상으로 서식지의 환경이 지역 개체군 내 개체들의 크기에 어떠한 영
향을 미치는지를 파악하고자 하였다. 2012년부터 2017년까지 제주도와 일본 3개
지역을 포함한 총 33개 지역의 청개구리 수컷들의 SVL(snout-vent length)을
기록하였다. 개체군 조사는 번식기인 5월 초부터 6월 말까지 기간을 한정하여
수행하였다. 특정 지역의 환경을 대변하는 자료로는 서식지의 연평균 기온, 위
도, 경도, 고도를 사용하여, SVL과의 관련성을 선형회귀분석법으로 분석하였다.
연구 결과, 가장 큰 SVL을 보였던 집단은 애월(제주도) 집단(mean±SD = 40.7±
0.2mm, n=71)이었으며, 충주의 집단(29.1±0.3mm, n=70)이 가장 작았다. SVL와
환경 변수와의 상관성은 위도(r=-0.560, P<0.001, y=66.95-0.96x)에서만 유의미
하게 나타났다. 평균기온의 경우, 비록 유의한 선형회귀상관성을 보이지는 않았
지만, 서식지 평균 기온 약 12.7℃를 기준으로 양쪽으로 커지는 상승하는 U자 형
태(y=1.73E2-22.47x+0.89x2)로 나타났으며, SVL의 경향성과 높은 상관성을 나
타내었다(R2=0.694). 이러한 결과는 서식지 환경에 영향을 받는 청개구리의 크
기 다양성이 한반도에서 다양한 경향으로 나타날 수 있음을 보여준다.
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이응필p, 이수인, 김의주, 이재근, 김대희, 피병권, 김남혁, 김광현, 서주현, 서승
염, 유영한c

공주대학교 생명과학과, 공주 32588
2017년 9월 초에 돼지풀잎벌레 처리에 따른 단풍잎돼지풀의 생리반응에 미치
는 영향을 알아보기 위해 돼지풀잎벌레가 없는 곳(대조구)과 있는 곳(처리구)에
서 엽록소함량(umolg-1s-1), 최소엽록소형광(Fo), 최대엽록소형광(Fm), 광계 Ⅱ
의 광화학적 효율(Fv/Fm)을 측정하였다. 또한, 2018년 6월 말에 돼지풀잎벌레
에 따른 단풍잎돼지풀의 활력도에 미치는 영향을 알아보기 위해 돼지풀잎벌레
가 있는 단풍잎돼지풀군락에서 단풍잎돼지풀 식피율(10%(방형구 A), 50%(방형
구 B), 90%(방형구 C))에 따라 방형구(1m2)를 설치하였다. 각 방형구 내 모든 개
체의 지상부 길이(cm), 줄기직경(cm), 잎 수(ea), 잎 피해율(%), 잎 폭과 잎몸 길
이(cm)를 측정하였고, 잎 피해율은 1등급(~20%), 2등급(21%-40%), 3등급(41%60%), 4등급(61%-80%), 5등급(81%~)으로 나누어 조사하였다. 각 방형구 내 단
풍잎돼지풀의 고사율(%)은 6월말과 7월 중순에 2회 측정하였다. 엽록소함량,
Fo, Fm 그리고 Fv/Fm은 모두 대조구가 처리구보다 높았다. 6월 말과 7월 초에
방형구 A에서 고사율은 각각 58.2%, 72.5%로 14.3% 증가하였고, 방형구 B에서
고사율은 각각 48.5%, 61.8%로 13.2% 증가하였다. 방형구 C에서 고사율은 각각
0%로 변화가 없었다. 전체 방형구의 살아있는 개체 수는 총 103개체이며, 잎 피
해율 등급별 개체수의 경우 1등급은 3개체, 2등급은 8개체 3등급은 14개체, 4등
급은 12개체 그리고 5등급은 66개체였다. 잎의 피해율이 증가할수록 지상부 길
이, 줄기 직경, 잎 수, 잎 폭 길이 그리고 잎몸 길이는 짧아졌고, 5등급에서 가장
활력도가 낮은 개체의 지상부 길이는 52.5cm 이였고, 줄기 직경은 0.3cm, 잎 수
는 8개였다. 이를 통하여 단풍잎돼지풀은 돼지풀잎벌레가 섭식함으로써 활력도
가 낮아지고, 고사율이 증가하는 것으로 보아 돼지풀잎벌레는 단풍잎돼지풀의
생육초기단계인 지상부 길이가 50cm 미만일 때 도입해야한다. *이 논문은 2018
년도 정부(교육부)의 재원으로 한국과학창의재단(2018년도 학부생 연구프로그
램)의 지원과 2018년도 정부(과학기술정보통신부)의 재원으로 한국연구재단의
지원을 받아 수행된 연구임(No. NRF- 2018R1A2B5A01021358).

한국의 내륙의 대표적인 산림인 지리산 신갈나무(Quercus
mongolica )군락과 구상나무(Abies koreana )군락의 물질생산 및
탄소분포의 변화
이재근p , 정영호, 이응필, 이승연, 이수인, 김의주, 김지은, 홍용식, 이상훈, 조
규태, 유영한c

공주대학교 생명과학과, 공주 32588
남한을 대표하는 지리산의 신갈나무군락과 구상나무군락의 물질생산과 탄소분포의
특성을 밝히고자 신갈나무군락은 2017년의 현존량, 순생산량, 식물체 유기탄소 분포
량, 낙엽생산량, 낙엽의 유기탄소량, 임상낙엽량, 임상낙엽의 유기탄소량 그리고 토
양의 깊이별 유기탄소 축적량을 조사하였고, 구상나무군락은 2016년부터 2017년까
지 신갈나무군락과 동일하게 조사하였다. 교목층의 현존량은 신갈나무군락은 2017
년에 128.91 ton/ha이었고, 구상나무군락은 2016년부터 2017년까지 157.49, 169.81 ton/
ha 이었다. 순생산량은 신갈나무군락은 2017년에 8.79 ton/ha 이었고, 구상나무군락
은 2017년에 11.13 ton/ha 이었다. 식물체의 유기탄소 분포량은 신갈나무군락은 2017
년에 58.01 ton/ha 이었고, 구상나무군락은 2016년부터 2017년까지 각각 70.87, 76.41
ton/ha 이었다. 낙엽생산량은 신갈나무군락은 2017년에 3.07 ton/ha 이었고, 구상나
무군락은 2016년부터 2017년까지 각각 7.60, 3.24 ton/ha 이었다. 낙엽의 유기탄소량
은 신갈나무군락에서 2017년에 1.38 ton C/ha 이었고, 구상나무군락에서 2016년부터
2017년까지 각각 3.42, 1.46 ton C/ha 이었다. 임상낙엽량은 신갈나무군락은 2016년
부터 2017년까지 각각 8.92, 8.38 ton/ha 이었고, 구상나무군락은 2016년부터 2017년
까지 5.27, 4.75 ton/ha 이었다. 임상낙엽의 유기탄소량은 신갈나무군락은 2016년부
터 2017년까지 각각 4.01, 3.77 ton C/ha 이었고, 구상나무군락은 2016년부터 2017년
까지 각각 2.37, 2.14 ton C/ha 이었다. 토양의 깊이별 유기탄소 축적량은 신갈나무군
락은 2016년부터 2017년까지 10cm, 20cm, 30cm, 40cm 그리고 50cm 깊이에서 각각
평균 42.80, 29.49, 36.43, 31.79 그리고 36.56 ton C/ha이었고, 구상나무군락은 2016년
부터 2017년까지 10cm, 20cm, 30cm, 40cm 그리고 50cm 깊이에서 각각 평균 37.90,
42.11, 41.67, 32.02 그리고 33.55 ton C/ha이었다. *이 연구는 국립생태원 2018 생태
계 기후변화 조사 연구(NIE-기반연구-2018-21)의 지원과 2018년도 정부(과학기술
정보통신부)의 재원으로 한국연구재단의 지원을 받아 수행되었습니다(No. NRF2018R1A2B5A01021358).
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생태계교란야생생물 붉은귀거북 Trachemys scripta elegans 의 자연
적인 이동 첫 보고

Monitoring Diversity of Mammals with Camera Traps in
Daeamsan (Mt.), County of Inje

구교성d1, 백혜준2, 김수환2, 장환진2, 김대인2

Kwang-Bae Yoonp1, Ki-Young Hwang2, Sang-Yong Jung3, Ki-Yoon Kim3,
Hai-Sook Leec1

1

강원대학교 생물학과, 춘천 24341; 2국립생태원, 서천 33657

일반적으로 외래거북의 이동과 확산은 자연적인 요인과 인위적인 요인으로 발
생한다고 알려져 있다. 하지만 국내의 경우, 방생과 같은 인위적인 방법과는 달
리 자연적인 이동 및 확산과 관련된 사례는 거의 알려져있지 않다. 본 연구에서
는 생태계교란야생생물로 지정되어 있으며, 국내 자연환경에 적응한 것으로 알
려진 붉은귀거북 Trachemys scripta elegans의 자연적인 이동 사례를 보고하고
자 한다. 2018년 5월 31일 12시 55분경 경상북도 경산시 남산면을 지나는 도로 위
(35o47′11.90′′N,128o50′40.29′′E)에서 붉은귀거북 한 개체가 발견되었다. 당시
기온은 24.3℃, 풍향 57.5(deg), 풍속 1.7m/s, 습도 38.1%였다. 발견된 붉은귀거북
은 암컷 성체로 폭 24m에 왕복 4차선 도로에서 이동하는 과정에서 발견되었다.
붉은귀거북은 약 324m 떨어진 저수지에서 북북동쪽 방향으로 이동 중이었으며,
진행 방향으로는 최소 468m 그리고 발견 지점에서는 최소 282m의 거리에 하천
이 흐르고 있었다. 이동 경로에는 과수원, 민가 그리고 크고 작은 도로들이 다수
확인되었다. 지금까지 잘 알려지지 않았던 붉은귀거북의 자연 이동 사례 보고는
향후 외래거북의 관리를 위한 방안에 유용한 자료로 활용될 것이다.

포스터 초록

초식자 돼지풀잎벌레(Ophraella communa )를 이용한 생태계교란식물
단풍잎돼지풀(Ambrosia trifida )의 생물학적 제어를 위한 기초연구

B143

1

Division of Environment Protection, Inje County Office, Inje 24631, Korea;
Natureone, Cheong ju 28776, Korea; 3Wildlife Research Lab, College
of Forest and Environmental Sciences, Kangwon National University,
Chuncheon 24341, Korea
2

Camera traps, which have been used widly in wildlife studies and a
powerful tool for inventorying species and very useful to obtain ecological
data for plans that involve wildlife conservation. The study was carried
out in a Daeamsan, is located among county of Inje and Yangu. This study
was performed during the four season (February 2017 to July 2018) in 20
localities of Inje. During 342 trap on February 2017 to July 2018, a total
of 15 species of mammals were detected and photographed, comprising
four orders, and nine families, including long-tailed goral (Naemorphedus
caudatus), Eurasian otter (Lutra lutra), Yellow-Throated Marten (Martes
flavigula), and Leopard Cat (Prionailurus bengalensis). This study
demonstrated that camera trapping has potential to gather reliable wildlife
data with few personnel in protected areas in Daeamsan, county of Inje.
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Environmental Factors to Consider for Artificial Habitats of
Hydrochara affinis

국가산림자원조사 자료를 이용한 한반도 내륙 산림식생의 임분유형
분류

Se Hyeok Imp, Bo Eun Lee, Jae Geun Kimc

홍용식p1, 이영근2, 정상훈2, 최창은3, 민영기3, 유영한c1

Department of Biology Education, Seoul National University, Seoul 08826,
Korea

1
공주대학교 생명과학과, 공주 32588; 2산림기술경영연구소 자원육성연구실, 포
천 11186; 3(주)태은, 남양주 12138

Hydrochara affinis is an aquatic beetle which has recently been focused as
natural enemy for biological mosquito control. It is necessary to build artificial
habitats of H. affinis for effective biological mosquito control. Therefore, to
explore environmental characteristics for its artificial habitats, we investigated
biological communities of its natural habitats, post-habitats and non-habitats
which located near natural habitats or had similar landscape. Physicochemical
characteristics of water and soil were also analyzed. There were significant
differences (p<0.05) between natural habitats and non-habitats in silt (61.6±
10.6%; 37.1±7.0%) content of soil. Dissolved oxygen of water and nutrients for
plants (NO3--N, NH4+-N, PO42--P) in soil and water were relatively low in
natural habitats. In the case of plant communities, perennial emergent plant
accounted for 86.17% of plant cover in natural habitats while they accounted
for 42.48% and 40.96% in post-habitats and non-habitats respectively. Based
on these results, we conclude that gentle waterside made up of fine soil and
emergent macrophyte community should be considered for artificial habitats
of H. affinis.
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본 연구는 한반도 내륙 산림식생을 대상으로 수종 및 임분특성에 맞는 관리
방안 마련을 위한 기초 정보를 구축하기 위함이다. 임분유형을 분류하기 위하
여 5년간(2011∼2015년) 수행되어진 제6차 국가산림자원조사(National Forest
Inventory, NFI) 3,776개 고정표본점을 대상으로 흉고직경 6㎝이상∼30㎝미
만 입목의 흉고단면적(%) 상위 5개 수종을 추출하여 정리하였으며, 군집분석
인 Cluster와 TWINSPAN을 활용하여 대표 임분유형을 분류하였다. 또한 CCA
분석을 통해 식생자료와 환경요인과의 상관관계를 분석하였다. Cluster 군집분
석 결과 10개의 임분유형으로 그룹화 되었다; 1)곰솔-소나무군락, 2)소나무-아
까시나무군락, 3)소나무-리기다소나무군락, 4)소나무-밤나무군락, 5)소나무-상
수리나무군락, 6)소나무-굴참나무군락, 7)소나무-참나무군락, 8)소나무-일본잎
갈나무군락 9)신갈나무군락 그리고 10)소나무-신갈나무군락으로 분류되었다.
TWINSPAN 군집분석은 Level 1∼3까지 표징종을 통해 분류되었으며, Level 1에
서 신갈나무, 굴참나무, 밤나무, 상수리나무 그리고 리기다소나무, Level 2은 밤
나무, 일본잎갈나무, 소나무, 굴참나무, 졸참나무, 상수리나무, 아까시나무, 리기
다소나무, 곰솔이였으며, Level 3은 소나무, 일본잎갈나무, 신갈나무, 갈참나무,
굴참나무, 상수리나무, 졸참나무, 리기다소나무 그리고 아까시나무였다. 그 결과
8개의 군집유형으로 그룹화 되었다; 1)곰솔군락, 2)곰솔-소나무군락, 3)상수리나
무-밤나무군락, 4)소나무-리기다소나무군락, 5)소나무-굴참나무군락, 6)신갈나
무-소나무군락, 7)일본잎갈나무-신갈나무군락 그리고 8)일본잎갈나무-소나무
군락로 분류되었다. CCA 분석에 따라 산림식생 유형분포는 고도, 경사도, 연평
균기온의 변화에 강한 상관관계가 있었다.
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무선추적 방법을 통한 도마뱀부치(Gekko japonicus )의 이동거리 및
행동권 규명

The Influence of Land Use on the Morphological Properties of
Japanese Tree Frog (Hyla japonica ) in Paddy, South Korea

박일국p1, 김대인12, 김일훈3, 박대식c4

So Hyun Parkp, Kang-Hyun Choc

1

Department of Biological Sciences, Inha University, Incheon 22212, Korea

강원대학교 생명과학과, 춘천 24341; 2국립생태원 생태조사연구실, 서천 33657;
국립해양생물자원관 생태보전연구실, 서천 33662; 4강원대학교 과학교육학부,
춘천 24341
3

국내 도마뱀부치(Gekko japonicus)는 1907년 Stejneger에 최초 보고된 후 지금
까지도 꾸준히 발견되고 있으나, 몇몇 기본적인 실험을 제외하고는 제대로 연구
되지 않고 있다. 그러므로 무선추적을 통해 도마뱀부치의 행동권과 이동양상을
알아보기 위해 이번 실험을 시작하였다. 도마뱀부치의 행동권과 이동양상을 파
악하기 위해 무선추적을 2018년 6월 8일부터 7월 10일까지 33일간 부산시 동래
구에 위치한 금강공원의 케이블카(N 35°13', E 129°04') 건물과 주변에서 수행하
였다. 케이블카 건물과 주변 화장실에서 개체들을 포획한 후 무선발신기를 개체
에게 부착하고 포획지점과 동일한 곳에 방사한 후 추적하였다. 실험개체는 암컷
8마리 수컷 9마리로 총 17마리로 수행하였다. 실험에 사용한 개체의 평균 몸무게
는 5.27±0.18g이었으며, 발신기의 무게는 0.45±0.03g이었다. 연구기간 동안 소형
온・습도 호보로 온・습도를 측정하였다. 연구결과, 도마뱀부치들은 건물과 주변
나무들을 46.6% : 53.6%의 비율로 이용하였다. 나무와 건물에서 발견된 개체들
의 이동거리를 비교한 결과, 개체들은 건물(1일 이동거리: 4.13±0.50m)에서보다
나무 위(9.95±0.80m)에서 더 먼 거리를 이동하는 것으로 나타났으나, 암수 간에
는 차이가 없었다. 평균기온은 개체의 이동거리와 양의 상관을 보였으나, 습도
와는 관련성이 없었다. 약 한 달간 사용한 개체들의 행동권 면적은 MCP: 1531m2,
Kernel 50: 243.5m2, Kernel 95:1683m2 이었는데, 암수 간에는 차이가 없었다. 우
리의 결과는 도마뱀부치들이 약 16×16m 넓이를 핵심 서식지로, 건물과 주변의
나무를 50 : 50 정도로 이용하며, 건물보다는 나무위에서 더 활발하게 이동하는
것으로 보여준다. 이 연구는 2016년도 정부(교육부)의 재원으로 한국연구재단의
지원을 받아 수행된 기초연구사업(2016R1D1A1B03931085) 연구의 결과물입니다.

The change of land use around habitat due to urbanization is causing a
decrease in worldwide populations of amphibians. We compared head
width (HW), snout-vent length (SVL), and body weight (BM) between two
populations of Japanese tree frog (Hyla japonica) during the breeding period
in May and June, 2018 to determine population differences depending on
the gender and the land use. 2018. The health index of H. japonica calculated
as a ratio of BM and SVL. The female populations showed significantly
higher values in morphology and health index than males. When compared
by period, the SVL in May was significantly higher than June. However, the
BM and CF of the population in June showed significantly higher than in
May. The SVL of H. japonica population in rural area showed significantly
higher than in urban area. The reduction and fragmentation of habitat, and
changes in food sources due to change of land use have particularly affected
outside character and condition factor of male population. This research
was supported by a grant (12-TI-C02) from Advanced Water Management
Research Program funded by Ministry of Land, Infrastructure and Transport
of Korean government.
Keywords: Condition factor, Hyla japonica, urbanization, morphology,
population

주요어: 도마뱀부치, 무선추적, 행동권, 발신기
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습지생태계와 육상생태계의 대기 정화능 비교

B151

손가연p, 김재근c

The Effects of Flooding Period and Flooding Depth on the
Growth of the Marsh Plant, Bolboschoenus planiculmis , at the
Western Coast in South Korea

서울대학교 생물교육과, 서울 08826

Hyunyoung Yang p, Jaehyun Kim, Eunju Leec

생태계에 내재된 대기질 개선 효과는 대기오염 개선에 대한 장기적인 해결책 중
하나이다. 그 중 습지생태계와 습지식물은 대기 중 이산화탄소 고정 뿐만 아니
라 습지 내 수체와 식물체를 통한 미세먼지 흡착 등의 대기질 개선 기능이 육상
생태계에 비하여 높을 것으로 예상된다. 따라서 본 연구에서는 습지 조성 및 습
지 내 식물종 다양성에 따른 공기정화능 규명을 통해 습지생태계의 가치를 공기
정화 측면에서 제공함으로써 습지의 종 다양성 보전에 대한 새로운 시각의 해석
을 제공하고자 하였다. 소형 간이온실(70cm W × 70cm L × 60cm H)로 닫힌계
를 형성하였으며 간이온실 내 메조코즘에 일정 수위가 유지되는 습지(W) 혹은
건조 상태를 유지하는 육상(L) 조건을 조성하였다. 식재 습지식물로는 고마리
(Persicaria thunbergii)와 꽃창포(Iris ensata var. spontanea)를, 육상식물로는
고들빼기(Crepidiastrum sonchifolium)와 붓꽃(Iris sanguinea)을 선정하였다.
육상과 습지 조건 각각 식물종 미식재, 단일종 식재 그리고 두 종 혼합 식재 총 8
가지 조건을 4반복씩 조성하였다. 식재 후 안정화된 메조코즘에 닫힌계가 형성
된 후 초기 대기질과 일정한 시간이 경과한 후의 대기질을 측정하여 공기정화
능을 확인하였다. 각 실험구의 대기질로서 PM2.5, PM10, 포름알데히드(HCHO),
총 휘발성 유기 화합물(TVOC), 이산화탄소 농도를 측정하였다. 닫힌계 형성 1
시간 후 PM2.5 (△PM2.5,W = 12.25 ㎍/m3, △PM2.5,L = 10.21 ㎍/m3), PM10 (△
PM10,W = 11.25 ㎍/m3, △PM10,L = 9.88 ㎍/m3), 포름알데히드, 총휘발성 유기화
합물의 농도 감소 절대량은 습지 생태계 조건에서 모두 높았으며, 습지생태계
내에서는 식물이 식재된 실험구에서 식재되지 않은 실험구보다 요소별 감소 절
대량이 더 높았다. 각 실험 조건별 공기정화 기능의 동태를 파악하기 위하여 대
기질 및 식물 생육 양상 모니터링을 수행 중에 있다.

Seoul National University, Seoul 08826, Korea

키워드: 미세먼지, 대기정화능, 습지생태계, 육상생태계, 종 다양성

The hydrological characteristics of wetland are venerable to climate change
or anthropogenic activities. Those changed characteristics can affect the
survival, growth, and reproduction of marsh plant. To estimate the effects of
flooding period and flooding depth on the growth of marsh plant, we have
investigated the response of Bolboschoenus planiculmis in terms of height,
density, flowering time, and dried biomass. The flooding period composed
of (1) 6 months (Apr-Sep) for entire growth season; (2) 4 months (JunSep) imitating the dried spring and rainy summer season of Eastern Asia
monsoon; and (3) 2 months (Aug-Sep) after completing the growth. The
flooding depth was consisted with 0 cm, 20 cm, and 40 cm. Before July, the
height and density of B. planiculmis were not significantly different among
the treatments. However, since the early of the July, the height of 6 months
treatment was significantly higher than that of 4 months and 2 months
treatments (p < 0.05). Also the heights of 40 cm and 20 cm treatments
were higher than that of 0 cm treatment (p < 0.05). The density showed
a tendency to decrease as the flooding period became longer and as the
flooding depth became deeper, however, with no statistical significance.
The flowering time was delayed as the flooding period became longer
and as the flooding depth became deeper, causing a month gap among
the treatments. The dried biomass will be analyzed after harvesting in
September. In this research, the B. planiculmis seemed to focus on lengthy
growth as flooding periods and depth increase, inhibit density growth, and
delay the flowering time. Our findings suggested that the flooding depth
within 20cm should be maintained for the preservation of the B. planiculmis
population, at least until seedling stage.
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Keywords: Flooding period, Flooding depth, Bolboschoenus planiculmis ,
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준위협식물인 층층둥굴레(Polygonatum stenophyllum )의 개체군 특
성과 지상부 높이에 따른 자원분배 연구

곡교천 수계의 이화학적 수질 분석 및 어류를 이용한 수생태계 건
강성 평가

김의주p, 이수인, 이응필, 정영호, 이재근, 유영한c

김정재p, 유병선, 신여립, 안광국c

공주대학교 생명과학과, 공주 32588

충남대학교 생물과학과, 대전 34134

층층둥굴레는 2018년 멸종위기해제종으로 등록되었지만, 국내 적색목록 준위
협(NT)종으로서 보전이 필요하다. 본 연구는 파주시 문산천 일대에 층층둥굴레
개체군 특성을 알아보기 위해서 2년간 영구방형구를 30개(1m2)를 설치하여 수
도, 밀도(ea/m2), 층별(첫 잎이 달리는 아래부터) 꽃수(ea)와 열매수(ea)를 측정
하였다. 또한 열매 생성시기에 식피율과 빈도를 구하여 출현종의 중요치를 계
산하였다. 그리고 영구방형구 주변, 개화시기 때 지상부 길이를 1등급(~0.6m이
하), 2등급(1m미만), 3등급(1m이상)으로 나누어, 지하부와 지상부(생식기관과 영
양기관)의 건중량(g DM)을 측정하여 자원분배를 알아보았다. 그 결과 층층둥굴
레의 수도는 2017년에 약 1,212개체, 밀도는 40.4개체로 확인되었고 2018년은 약
1,169개체, 밀도는 38.97개체가 출현하였다. 층층둥굴레는 평균 6층부터 20층까
지 꽃을 형성하고 열매를 맺었다. 한 개체의 평균 꽃수는 2017년에 17.2(±9.5)이
었고 2018년에 27.0(±16.4)로 확인되었고 전년도에 비해 꽃수가 감소하였다. 층
별 평균 꽃수는 2017년에 6층부터 8층까지 증가하다가 20층까지 점차 감소하는
경향을 보였고 2018년에도 6층부터 8층까지 증가하다가 20층까지 점차 감소하
는 경향이 나타났다. 층별 평균 열매수는 2017년에 6층부터 9층까지 증가하다가
20층까지 점차 감소하는 경향을 보였고 2018년은 6층부터 7층까지 증가하다가
점차 감소하는 경향을 보였다. 하지만 16층 이상으로는 열매를 형성하지 않았다.
군락지 내 층층둥굴레는 가장 높은 피도(41.4%)와 중요치(42.1)를 가졌다. 등급별
물질생산량은 지상부 길이가 클수록 비례하여 증가하였다. 등급별 각 기관의 자
원분배비율은 1등급(영양기관(83%), 생식기관(2%), 지하부(15%)), 2등급(영양기
관(93%), 생식기관(2%), 지하부(6%)), 3등급(영양기관(41%), 생식기관(5%), 지하
부(7%))로 나타났다. 이를 통해 층층둥굴레의 지상부 길이가 길어질수록 생식기
관에 자원을 많이 투자하고 년생이 많은 것으로 추측된다.

본 연구에서는 도심에 위치해 있으면서, 많은 오염원 및 인위적 교란에 의해
영향을 받는 천안천을 포함한 곡교천 수계를 대상으로 7년간의 (2009 ~ 2015)
이화학적 수질 특성 분석 및 어류 군집 분석, Index of biological integrity(IBI)
모델을 이용하여 수생태계 건강성을 평가하였다. 총질소(TN), COD 및 전기전
도도 값은 상류보다는 하류에서 높아지는 경향성을 보였으나, 총인(TP)의 경
우 하류보다는 상류에서 높은 경향성을 보였다. 이러한 일부 수질 요인들은 엽
록소-a(CHL-a)의 농도변화와 연관성이 있는 것으로 나타났다. 또한 곡교천
수계에서는 어류의 내성종과 잡식종이 우점하는 현상을 보였으며, 어류에 의
거한 다변수 평가모델을 적용해 본 결과 생태 건강도는 낮은 등급(D 혹은 C)
으로 교란요인으로 인한 낮은 수생태계 건강성을 나타냈다. 본 연구에 활용된
이화학적 수질 변수와 어류의 군집 특성을 비교해보면 TP, TN, COD등의 값
이 높을수록 충식종 및 민감종의 비율은 분명하게 감소하는 경향을 나타냈으
며 반면 잡식종과 내성종은 높아지는 경향성을 나타냈다. 따라서 현재 곡교천
수계는 오염원으로부터 흘러드는 영양염류 및 오염물질로 인하여 수생태계
교란이 발생하고 있으며, 이는 잡식종과 내성종이 우점하는 결과로 나타나고
있는 것으로 보인다.

*사사: 이 성과는 2018년도 정부(과학기술정보통신부)의 재원으로 한국연구재
단의 지원을 받아 수행된 연구임(No. NRF-2018R1A2B5A01021358).
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큰입배스(Micropterus salmoides ) 풍부도와 수질변수의 관계 분석
및 기후 변화에 따른 분포 예측을 위한 Maxent 모델 적용 평가

Competitiveness of Festuca Arundinacea on Native Plant
Communities

김정재p, 김세현, 김혜진, 안광국c

Shinyeong Parkp, Jae Hyun Kim, Eun Ju Leec

충남대학교 생물과학과, 대전 34134

School of Biological Sciences, Seoul National University, Seoul 08826, Korea

본 연구는 생태계 교란어종인 큰입배스의 현재분포와 수질변수간의 연관성을
분석하고 기후 온난화에 따른 IPCC의 시나리오에 따라 큰입배스 분포양상 변화
예측 및 몇몇 모델적용의 제약점을 제시하였다. 큰입배스의 상대풍부도 및 수질
변수간의 연관성에 대해 사분위수 (Quartile)분석을 실시하고 나타난 결과를 우
리나라 환경부의 하천생활환경기준에 의거하여 평가한 결과, 배스 개체군의 주
분포대는, 생화학적 산소요구량(BOD)은 1.01-2.63 mg L-1로 Ⅰb (좋음)-Ⅱ (약
간 좋음)등급에 해당하였고, 화학적 산소요구량(COD)과 총인(TP)은 각각 3.076.12 mg L-1, 0.03-0.12 mg L-1로 Ⅰb (좋음) - Ⅲ (보통) 등급에 해당하였다. 본
연구는 Maximum Entrophy Method(Maxent) 모델의 적용 및 우리나라에서의
적용 시 몇몇 제약성을 제시하였다. Maxent 모델은 강수량, 기온, 지형 등 기후
변수, 환경변수를 사용하여 생물종의 잠재 서식지를 예측할 수 있는 모델로서,
위도와 경도로 표기된 현재 생물종의 분포를 이용하여 향후 기후변화에 따른 분
포를 예측한다. 본 모델은 미국, 캐나다 및 호주 등의 환경이 적게 교란된 청정지
역인 나라들에서 주로 식물 종에 적용 평가되나, 최근에는 어류 분포변화 등의
예측에 이용된바 있다. 우리나라의 경우 하천에서 화학적 교란, 물리적 서식지
교란 및 수리수문학적 교란(보, 댐 건설에 의한 유량 변동)이 빈번히 일어나는
환경에서 기후 및 지형 등에 대한 간략한 변수를 이용할 경우 예측은 가능하나,
결과는 불확실성이 너무 클 것으로 사료되었다. 따라서 Maxent 모델은 기후 관
련 변수뿐만 아니라 수질변수, 서식지 변수, 수문학적 변수등을 종합적으로 넣
을 때 잘 예측될 것으로 판단된다.

Festuca Arundinacea commonly used in slope greening intruding into
surrounding environments has been reported at various places all over
the country. This grass spreads laterally via rhizomes and forms extensive
colonies suppressing neighboring plant species. This study aimed to
determine the effect of F. Arundinacea on native plant communities and to
explore the biological control possibilities. Additive model for competition
experiment consisted of 12 monocultures, 8 multi-culture treatments and
control which were designed using F. Arundinacea and 12 native species
with low and sufficient soil nutrient levels. As a result of measuring the plant
height and the relative coverage of F. Arundinacea, there were significant
differences between two nutrient levels (p<0.05). Furthermore, the multiculture treatment had a significant effect on plant height (p<0.05) suggesting
resource partitioning by co-existing species of different functional types.

B154
도심하천의 장기간의 물리적 서식지, 이화학적 수질, 생물학적 모니
터링과 다변수 모델을 이용한 수생태계 건강성 평가
김정재p, 권석철, 나현희, 안광국c

충남대학교 생물과학과, 대전 34134
이 연구의 목적은 대표적 도심하천인 갑천에서 2007-2016년도까지의 생태
건강도를 이화학적 수질, 하천 서식지, 어류 다변수 모델(Index of Biological
Integrity, IBI)를 통해 평가하는 것이다. 연 평균 총인(TP)은 10년 동안 13배 가까
이 감소해왔으며, BOD값은 50%이상 감소하는 것으로 보아, 영양염류의 감소와
유기물 오염의 감소가 이루어졌음을 나타냈다. 그러나 어류의 군집 특성을 이
용한 분석 결과, 10년간 일부 민감종 비율이 증가한 것을 제외하고는 큰 변화가
없는 것으로 나타났다. 물리적 서식지 평가 모델(Qualitative Habitat Evaluation
Index, QHEI)을 이용한 결과 하류로 가면서 일부 구간에서 뚜렷한 물리적 서식
지 교란이 발생하고 있음이 나타났다. IBI와 QHEI, 이화학적 수질 변수간의 상관
분석 결과 QHEI값과 IBI값간의 양의 상관관계가 나타났다(r = 0.67, p=0.033). 이
는 도심하천에서 장기간 수질 오염의 개선이 이루어져도 물리적 서식지 건강도
가 회복이 되지 않으면 수생태계 건강성의 회복이 제한되는 것으로 보인다.

Keywords: Festuca Arundinacea, Invasive species, Competition experiment,
Additive series

B156
Effect of Irrigation Periods and Hydrological Differences on
Charateristics of Benthic Insect Community in Dumbeong
(Irrigation Pond).
Hyun Yong Chungp12, Jae Hyun Kim13, Seung Ho Kim1, Oh Choong Hyeon2, Eun
Ju Leec3
1
DMZ Ecology Research Institute, Paju 10881, Korea; 2Department of Biological
and Environmental Science, Dongguk University, Koyang 10326, Korea;
3
School of Biological Sciences, Seoul National University, Seoul 08826, Korea

This study aimed to compare the characteristics of benthic insects community
in dumbeong(irrigation ponds) in western CCZ in South Korea which are
hydrologically classified to S type(Spring), SS type(Stagnation-Spring) and
E type(Exchange). This study made a hypothesis that seasonally different
irrigation ways and hydrological types of dumbeong would regulate benthic
community. To verify, investigations were repeatedly performed in 4 different
terms at 7 sites. During study period, 998 numbers of aquatic insects were
captured and classified to 5 orders, 33 classes and 89 species. Based on
analyzing of functional feeding groups and functional habitat groups, S and E
types were revealed to serve more stable habitats and support more complex
community structure than SS type. Meanwhile, at all sites, species richness
and Shannon index showed fluctuated tendency according to irrigation
periods which affected water level of dumbeong. Furthermore, in 1st period,
those indices of 3 different types of dumbeong were not distinguished
from each other. However, from 2nd to 4th period, species richness and
Shannon index belonging to S and E types were above those of SS type.
(2017R1A2B4006761)
keywords : Civilian Control Zone, irrigation pond, benthic insect community,
irrigation period, dumbeong
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Food Habits and Sex Determination of Wild Boar (Sus scrofa )
using Non-invasive Molecular Analysis
HyungMin Shinp, Jihee Kim, SangKyu Parkc

Department of Biological Science, Ajou University, Suwon 16499, Korea
Wild boar(Sus scrofa L.) is one of widespread large mammals due to their
adaptation to the changing environment well while they cause problems
invading farm to supply their insufficient foods. To understand their diet
habits and population structure for wild animal management, we collected
fecal samples noninvasively from Mt. Jumbong using molecular analysis. First,
we extracted genomic DNAs from their fecal samples. For diet composition,
we amplified specific locus targeting plants (rbcL) and animals (COI).
Sanguisorba and Quercus are the most frequenlty detected food sources
in genus level while various kinds of plants were detected. Earthworm and
Diptera were the most frequently animals detected. For population structure,
especially sex identification, we amplified ZF Gene and SRY Gene region
targeting wild boar. We could determine their sex combining these two
experiment results. Our results would provide basic data to understand
population structure and food habits of wild boar, which would facilitate their
management.

B158

B159
낙동강에 출현하는 단성집단 기름종개-왕종개 complex 분포양상
고명훈p, 원용진c

이화여자대학교 자연과학대학 에코과학부, 서울 03760
낙동강에는 미꾸리과 어류 기름종개 Cobitis hankugensis와 왕종개
Iksookimia longicorpa의 잡종에서 기원하는 단성집단 기름종개-왕종개
complex가 서식하고 있다. 이들은 독특하게도 2-3배체(HL, HHL, HLL type)
복합집단으로 거의 암컷으로만 구성되어 있으며 독특한 생식모드로 번식하는
것이 알려져 있다. 본 연구에서는 기름종개-왕종개 complex의 서식양상을 밝
히기 위해 지점을 선정한 후 2017년 봄과 가을 2회 조사를 실시하였다. 기름종
개-왕종개 complex의 집단서식지는 부모종인 기름종개와 왕종개가 함께 서
식하는 지역인 낙동강 남부의 남강과 덕천강, 영천강, 밀양강 등에 국지적으로
나타나고 있었으며, 집단서식지 인근의 한쪽 부모종만 있는 경우 개체수가 적
거나 서식하지 않았다. 미꾸리과 어류의 성비는 0.6~1.0으로 알려져 있는데, 기
름종개-왕종개 complex의 성비(♂/♀)는 0~0.06으로 나타나 수컷 비율이 매
우 낮았고, 혼서지역의 부모종 기름종개는 1.31~4.67, 왕종개는 0.5~1.31로 나타
나 반대로 수컷의 비율이 매우 높게 나타나 독특한 양상을 보였다. 이러한 기
름종개-왕종개 complex의 분포양상 및 성비는 이들의 생식모드와 매우 밀접
한 관련이 있는 것으로 추정되며 지금까지 밝혀진 생물학적 연구결과와 연관
하여 논의하겠다.

B160

Changes in Land-use/land-cover Patterns in Western DMZ and
CCZ through 100 Years

Co-occurrence Network of Wintering Waterfowl in the South
Korea

Jae Hyun Kimp12, Seung Ho Kim2 , Eun Ju Leec1

Han I Choip, Yuno Doc

1
School of Biological Sciences, Seoul, Seoul National University, Seoul 08826,
Korea; 2DMZ Ecology Research Institute, Paju 10881, Korea

Department of Biological Science, Kongju National University, Gongju
32588, Korea

In this study, the change of land-use/land-cover(LULC) during the last
100 years of the DMZ and CCZ was confirmed by the past digital map
and remote sensing. In 1919, the vectorized map was created with a digital
map made during the Japanese colonial period. LULC were created with
LANDSAT TM5 image on July 30, 1984, and LANDSAT 8 on August 26, 2017.
Between 1919 and 1984, forests (-48%) and rice paddy fields (-41%) were the
most declining areas in the CCZ. The area of the grassland rapidly increased
by about 900%. Barren soil also increased by 28%, which seems to be due to
military activities. In the DMZ, forests (-35%), rice paddies (-76%) decreased
rapidly and grasslands (1728%) were changed. In particular, the western DMZ
was changed into a wetland without the agricultural activities. In 2017, the
CCZ, the forest was restored the area to that of 100 years ago, and the DMZ
was found to be terrestrialized. This study can be applied to biodiversity
conservation in western DMZ and CCZ. (2017R1A2B4006761).
Keywords: DMZ, CCZ, Remote sensing, Landuse-landcover, Conservation

포스터 초록

B157

We identified the co-occurrence patterns of 213 waterfowl species from
winter census data of the Ministry of Environment, Korea. To identify
waterfowl co-occurrence patterns and interactions among species
and sites, we employed social network analysis methods. We used the
traditional centrality measures to determine the relative significance of
species and sites as a node in the network. Distribution of species and sites
as network nodes was visualized on the topographic map by GIS software.
The sites were grouped by modularity from network analysis into 4 groups.
Although the centrality indices were strongly correlated with the total
number of individuals in each site, we found that several sites are very
important to link the sites and species in the network based on centrality.
Sites with high eigenvector centrality were connected to many sites and
species who themselves have high scores. Sites with higher betweenness
centrality would have more control over the network because more
waterfowl will pass through those sites. Our results give the opportunities
to identify importance of waterfowl habitats for effective management and
conservation of waterfowl populations in South Korea.
Keywords: Co-occurrence patterns, Network analysis, Modularity,
Centralities, Waterfowl habitats
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A Comparative Study on the Distribution and Species Composition
of Bloody-root stellera (Stellera chamaejasme L.) Community in
Korea and Mongolia

소나무류 화분 용탈이 수생태계 수질에 미치는 영향

Eunyoung Yim, Yeonok Seo, Byoungki Choid

서울대학교 생물교육과, 서울 08826

National Institute of Forest Science, Seoul 02455, Korea

소나무류(Pinus spp.)는 우리나라의 산림에서 높은 비율을 차지하며, 봄철에 특
히 많은 양의 화분을 생산한다. 이러한 화분은 수백 킬로미터의 거리를 비산하
며, 많은 영양물질을 가지고 있어 인접한 수생태계에도 영향을 미칠 수 있고, 때
로는 부영양화를 유발하기도 하여 수생태계의 생산성에 중요한 영양분으로 작
용할 수 있다. 이에 본 연구에서는 습지에서의 소나무 화분의 분해율과 그로 인
한 영향을 파악하기 위해 화분이 떨어지는 시기 동안의 평균기온을 바탕으로
19℃와 29℃의 두 가지 온도 조건에서 증류수에서의 소나무와 리기다소나무의
분해를 마이크로코즘 실험을 통해 살펴보았다. 소나무류의 화분이 대량 발생하
는 시기인 5월 동안 소나무(P. densiflora)와 리기다소나무(P. rigida)의 순군락에
트랩을 설치하여 콘 생산량을 조사하고, 화분이 여문 콘을 채집하여 콘 당 화분
발생량을 조사하여 사용할 실험용기에 적정한 화분의 양을 결정하였다(소나무:
0.194g, 리기다소나무: 0.444g). 총 30일 동안 용탈을 관찰하였으며, 화분의 용탈
속도가 초기에 매우 빠를 것으로 예상하여 실험 초기에는 3일 간격으로, 후반부
에는 일주일 간격으로 3반복으로 수질을 측정하였다. 용탈 결과, 소나무는 19℃
에서 84.2%, 29℃에서 86.2%로 나타났으며, 리기다소나무는 19℃에서 77.6%,
29℃에서 75.7%로, 화분벽이 분해되지 않아 극히 일부만이 분해된 것으로 나타
났다. 물에 용해되어 있는 가용성 질소(NO3-, NH4+) 및 가용성 인과 주요 양이
온(K+, Ca2+, Na+, Mg2+)의 농도 변화는 대부분의 실험구에서 초기에 많은 양
이 용탈된 후 실험 중반에 양분 동태가 느려지는 것으로 나타났다. 이는 화분이
덩어리로 뭉쳐져 덩어리 내부의 화분은 물과 차단되어 나타난 결과로 보이며,
바람과 같은 외부의 개입이 없을 경우 화분의 분해는 잎이나 꽃잎 등 다른 기관
과는 달리 그 구조로 인해 오랜 기간에 걸쳐 일어남을 알 수 있다.

In Jeju Island's eastern Oreum (parasitic volcano) grassland, there is a Bloody-root
stellera (Stellera chamaejasme L.) that represents a very distinctive geographical
distribution. The main distribution of this plant is the continental grassland in
Mongolia, East Siberia and China, and in Korea, only on Jeju Island. However,
research on the distribution and inhabitation condition in Korea is insufficient.
This research is aimed at identifying the characteristics of habitat and vegetation
in Jeju Island. The vegetation data was compared to the vegetation data of the
Mongolian region, which is the distribution center, to reveal the phytosociological
characteristics. Currently, the natural habitat of the S. chamaejasme has not been
found in Jeju Island. As a result, flora and vegetation was extracted from the photos
taken after 2000 for S. chamaejasme in Jeju Island. The vascular plants from 11
sites were listed as 36 taxa, 18 families, 31 genus, 25 species, 6 varieties, 2 forma
and non-identified 3 taxa. The main composition species of Jeju was identified
as Stellera chamaejasme, Imperata cylindrica var. koenigii, Zoysia japonica and
Potentilla fragarioides var. major. It was confirmed that only S. chamaejasme and
Sanguisorba officinalis were common to Mongolian S. chamaejasme community. 36
taxa of native species from Mongolica, including Stipa sibirica, Kobresia bellardii,
Potentilla multifidi, Polygala sibirica, Polygonum alopecuroides, Myosotis suaveolens
etc. have been identified, but most of them are native to the northern part of the
peninsula, and their distribution has not been confirmed in Jeju’s grassland. The
difference in species composition of syntaxa can be seen in Mongolia and Jeju
Island as a result of the syngeographically independent process, and the theory on
the artificial introduction of S. chamaejasme is given. Nonetheless, the plant, which
has survived Jeju's grassland about 700 years from its introduction, has sufficient
value as a species and can be assessed as a potential resource plant.

이보은p, 김재근c

Keywords: 꽃가루, 리기다소나무, 소나무, 화분 분해

Keywords: Artificial Dispersal, Ethnobotany, Nature Extinction, Secondary Meadow
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On the Restoration of Korean Fir (Abies koreana ) Forests: A
Preliminary Study of In-situ Re-introduction on Mt. Halla

토양 양분의 시간적 변화에 따른 다년생 습지식물의 생육 특성 및 생
물량 분배 양상

Kukman Song, Byoungki Choip, Jaehoon Kimc

박혜경p, 김재근c

National Institute of Forest Science, Seoul 02455, Korea

서울대학교 생물교육과, 서울 08826

Abies koreana is a Korean endemic plant that grows coniferous forests in subalpine
zone, South Korea. Although the plant is known to have fragmented populations in
the southern parts of the Korean Peninsula including Mt. Jiri, Mt. Deokyu, and Mt.
Gaya, a typical natural habitat is located more than 1400 meters of Mt. Halla in Jeju
Island. However, the area of the A. koreana forest that spreads over Mt. Halla has
been decreasing lately, and there has been a growing concern and interest over
the means of restoration. Nevertheless, no specific experimental studies have been
conducted for restoration of natural habitat (in-situ), and academic research on
specific considerations for restoration of natural habitat is insufficient. Therefore,
this study was carried out to perform on-site restoration for the recently decayed
A. koreana forest of Mt. Halla and to record the results obtained through the
restoration process. For the restoration of the natural habitat, 460 of three-year
seedlings were planted at the west side of Mt. Halla (Youngsil area) in two different
places such as tree crown effect area and relatively open area in July 2017. In two
places, the total survival rate was decreased to 82.2% in August 2017, 72.0% in
October 2017 and 60.4% in May 2018. The survival rate in the area under tree crown
effect was 85%, 76%, and 71%, while the survival rate in the relatively open area
was of 80%, 68%, and 50%. This means that the restoration of the individuals to
the outside of the forest has a high initial survival rate overall. The relative survival
rates between the times of the survey in the tree crown effect area was increased
to 85%, 90%, and 93%, while the relative survival rates between the times of the
survey in the relatively open area was decreased to 80%, 85%, and 74%. This result
shows that a relatively good amount of light outside the forest is helpful for three
year seedlings to survive. It is necessary to consider complex environmental factors
including climate and site environment to establish more efficient and feasible
restoration strategies.

습지의 수문 체제의 변화는 시기별 양분 동태에 영향을 준다. 식물종은 각각 시
기별 생육 정도와 생식의 시기가 다르기 때문에 양분 동태의 변화는 습지의 식
물 군집 구조에 변화를 가져올 수 있다. 식물의 생장 단계에 따라 토양의 양분 동
태 변화가 생육과 생물량 분배에 주는 영향을 확인하고자 메조코즘 실험이 설
계되었다. 연구 대상종은 쌍떡잎식물 5종(물고추나물, 개발나물, 좁쌀풀, 낙지다
리, 털부처꽃)과 외떡잎식물 6종(갈대, 기장대풀, 골풀, 물골풀, 애기부들, 부채붓
꽃)으로 선정하였다. 2018년 5월에 파종하여 발아한 유묘를 지름 14 cm, 높이 12
cm의 화분에 1개체씩 이식하였다. 화분에는 강모래를 채웠으며, 복합비료(N:P:K
= 8:7:7)를 이용하여 연간 총 시비량(2.5g)은 동일하되 시비 시기가 다른 8가지
조건을 설정하였다. 8가지 조건에는 식재 후 각각 2주 후, 4주 후, 6주 후, 8주 후,
10주 후, 12주 후에 시비하는 6가지 조건(F2, F4, F6, F8, F10, F12)과 2주 간격으로
연간 전체 시비량을 6등분하여 꾸준히 시비하는 1가지 조건(FC), 전혀 시비하지
않는 1가지 조건(FN)이 포함되어 있다. 1주 간격으로 최대 초고, 슈트 수, 잎 수,
개화 수, 열매 수를 측정할 예정이다. 메조코즘 실험은 1년간 진행될 것이며, 최
종적으로는 식물체를 수확하여 잎, 줄기, 뿌리, 지하경, 생식기관으로 나누어 부
위별 건중량을 측정할 예정이다. 3주 후의 총시비량은 F2 조건은 2g, F4~F12 조
건은 0.1g, FC 조건은 0.4g, FN 조건은 0g이었다. 낙지다리, 부채붓꽃, 물고추나
물, 골풀, 애기부들, 물골풀의 경우 F2 조건에서 다른 조건에 비해 약 2배 이상의
높은 최대 초고 생장률을 보였다. 기장대풀, 좁쌀풀, 개발나물, 갈대, 털부처꽃은
최대 초고에 있어 유의미한 차이를 보이지 않았으나, 개발나물과 털부처꽃의 경
우 F2 조건에서 잎이 2배 이상 관찰되었다. 이 연구는 습지의 양분 동태에 따른
식물 군집 구조의 변화 예측과 습지의 관리 분야에 기여할 것으로 기대된다. 본
연구는 2018년도 정부(과학기술정보통신부)의 재원으로 한국연구재단의 지원
을 받아 수행된 연구이다(No. 2018R1A2B200267).

Keywords: Climate Change, Conifer Forest, Restoration Strategy, Subalpine
Vegetation

키워드: 습지, 양분 동태, 생육 특성, 생물량 분배, 습지 관리
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Pilot Study on Species Assemblage of Small Mammals and
Ectoparasite Infestation Patterns across Different Habitat Types
Jusun Hwang p*, Kiyoon Kim, Dae-Hyun Oh, Yung Chul Parkc

Wildlife Research Laboratory, College of Forest and Environmental Science,
Kangwon National University, Chuncheon 24341, Korea
*
Current address: Environmental Health Research Department, National
Institute of Environmental Research, Incheon 22689, Korea
Wildlife Research Laboratory, College of Forest and Environmental Science,
Kangwon National University, Chuncheon 24341, Korea
The type of wildlife habitats influences the assemblage of wildlife species
and their ectoparasites which live in the habitats. While wild small mammals
of Korea, mainly species of Rodentia and Insectivora, have been commonly
studied as subject of disease vectors, their ecology and interaction with
ectoparasites are less well known. During fall of 2018, we compared pattern
of species composition in wild small mammals and their ectoparasites in four
habitat types agricultural lands, grasslands, forests and in areas between
forest habitats and agricultural or grasslands (ecotone). Small mammals
(n=138) and their ectoparasites were identified by morphological characters
and molecular analysis. The highest number of individuals was collected in
grassland, whereas species richness estimated using Shannon’s index was
highest in forest habitats. Although striped field mouse (Apodemus agrarius)
was most common in all the four habitats, proportion of species composition
of the small mammals collected varied between the habitat types. Chigger
mite infestation was highest in ecotone and grasslands, whereas hard ticks
were most common in small mammals from forest habitats. Further studies
investigating spatio-temporal pattern of small mammal community structure
and their ectoparasites would provide essential information for understanding
ecology of major vector-borne diseases.

B167
습지 보호지역의 대기 오염 물질 정화 능력 평가 연구
장인영d, 주우영, 김정인, 정필모, 박홍준

국립생태원 융합연구실, 서천 33657
습지 보호지역은 높은 생물다양성 및 특이 생물 서식지 제공 등 많은 기능을
제공하고 있는 생태계이다. 이러한 습지 생태계의 다양한 기능을 평가하고 이
를 가치화하려는 노력들이 지속되어 왔다. 본 연구에서는, 생태계의 주요 기능
중 하나인 대기 오염 조절 능력을 평가하였다. 람사르 습지 보호지역인 고창
운곡습지, 창녕 우포늪, 제주 동백동산 습지를 대상으로 중분류 토지 피복 상
의 토지이용도와 같은 시기 대기 오염 물질(SO2, NO2, PM10) 농도를 이용하
여 수목의 오염 물질의 제거 능력을 계산하였다. 그 결과, 단위 면적당 오염물
질의 흡수는 우포늪> 운곡습지>동백동산 순으로 나타났다. 또한, 동백동산과
우포늪의 경우 2007년에 비해 2013년의 오염물질 제거량은 증가하는 것으로
나타났으나, 운곡습지의 경우 2013년의 오염물질 제거가 2007년에 비해 낮게
나왔다. 이의 변화는 토지 이용도의 변화가 주요 원인이었음을 알 수 있었다.

포스터 초록

B165

Keywords: small mammals, ectoparasites, habitat types, vectors, Striped field
mouse

B166
서울대학교 백운산 학술림 계류수 내 용존탄소 농도의 변화(2012.12017.12)
신유승p, 이승철, 오능환c

서울대학교 환경대학원 환경계획학과, 서울 08826
산림 계류수 내 용존탄소의 농도는 산림 생태계의 변화를 집약해서 보여주는 지
표가 될 수 있음에도 불구하고 우리나라의 산림 계류수를 대상으로 5년 이상 이
를 측정한 예는 거의 없다. 이 연구에서는 전라남도 광양시에 위치한 서울대학
교 백운산 학술림 내 북문골 유역에서 2012년 1월부터 2017년 12월까지 매주 채
취한 계류수 내 용존유기탄소(dissolved organic carbon, DOC)와 용존무기탄
소(dissolved inorganic carbon, DIC), 주요 이온의 농도를 측정하였다. 계류수
내 DOC와 DIC의 농도는 각각 0.01-0.14 mmol L-1와 0.11-0.72 mmol L-1의 범위
를 보였고, 매년 여름에 최고치를, 겨울에 최저치를 나타내는 주기성을 띠었으
며, 관측 기간 동안 통계적으로 유의하게 증가하는 추세를 보였다. 주요 양이온
(Ca2+, Mg2+, K+, Na+) 농도의 합은 0.24-0.64 mmolc L-1의 범위를, SO42-와
NO3-의 농도는 각각 0.06-0.19 mmolc L-1와 0.004-0.07 mmolc L-1의 범위를
보였으며, 이 중 DOC와 DIC, 양이온 농도의 합, SO42-의 농도가 통계적으로 유
의하게 증가하였다. 계류수 내 (DOC 농도):(양이온 농도의 합) 비율도 유의하게
증가한 반면, 강수량은 통계적으로 유의하게 증가하지 않았으므로 이는 강수량
과 무관하게, 지하수에 비해 토양 표면 유출수가 산림 유역 계류수에 기여하는
비율이 점차 높아질 수 있음을 시사한다. 북미나 유럽에서 산성강하물의 감소에
따라 산림 생장량이 늘어나고, 따라서 하천 DOC 농도가 오를 수 있음을 보여준
연구결과에 비해 이 연구는 다른 원인에 의해서도 온대계절풍 기후대에서는 하
천 용존탄소의 농도가 높아질 수 있음을 보여준다.

B168
국가 단위에서의 생태계 조절서비스 측정 및 평가 방안 연구
주우영d, 김무한, 김정인, 정필모, 박홍준, 장인영, 박은진

국립생태원, 서천 33657
자연 생태계가 제공하는 다양한 혜택인 생태계서비스는 지속적으로 인간 사
회에 공급됨으로써 인간 삶의 질과 복지(Wellbeing)는 계속 향상되어왔다. 하
지만 최근 기후변화, 서식지 훼손 및 생물다양성 감소로 인해 생태계서비스에
많은 영향을 미치고 있다. 2005년 새천년보고서를 시작으로 영국 및 유럽 주
요 국가와 일본, 중국에서도 생태계서비스를 평가하여 생태계와 생물다양성
보전 정책 의사 결정을 지원하고 있다. 본 연구는 국가 단위에서 생태계의 조
절서비스를 측정하기 위한 체계적인 방법론을 도출하였다. 조절서비스를 측
정하기 위해 이미 보편적으로 사용되고 있는 지표측정체계를 도입하였다. 기
존 문헌과 데이터를 분석하여 대기오염물질 제거량, 탄소흡수량, 유역단위 수
질 부하량 조절, 홍수시기 유역별 저류량, 풍해재해 조절, 토양침식량 지표를
선정하여 측정을 실시하였다. 선정된 각 조절서비스 지표별로 생태계 과정과
기능 연구 기반의 검증된 평가 방법을 제시하였으며, 국가 공간단위 수준의 데
이터 및 자료가 가능한 범위에서 7개의 생태계 유형에 따른 조절서비스 측정
결과를 도출하였다. 또한 과거 30년 동안의 데이터를 활용하여 생태계 조절서
비스의 과거 변화와 추세를 분석하였고, 조절서비스 변화에 영향을 미치는 동
인(動人, drivers)과 압력요인(pressure)을 기존 문헌 및 전문가 의견을 통해
파악하였다. 생태계가 제공하는 서비스의 정확한 측정과 그 변화요인에 대한
이해는 생태계서비스의 지속가능성을 위한 생태계와 생물다양성 보전 정책
의사결정의 중요한 기초자료와 근거를 제시할 수 있을 것으로 기대된다.

키워드: 산림 계류수, DOC, DIC, 용존이온, 탄소순환, 온대계절풍 기후대, 추세 분석
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B169
Feasible Restoration Principles in the Altered Environment of the
Anthropocene
Song Hie Jung p, Dong Uk Kim, A Reum Kim, Dong Min Woo, Chang Seok
Leec

포스터 초록

Department of Bio & Environmental Technology, Seoul Women's University,
Seoul 01797, Korea
Vegetation of urban area showed different spatial distribution patterns
depending on its historical context. Historically, noticeable anthropogenic
effects are accepted to have appeared in landscapes during the urbanization
and distribution patterns could be linked to the sequence of landscape
dynamics. Seoul with urbanization history is located on a basin surrounded by
many mountains including Mt. Bukhan National Park. Soil in the urban center
was alkalized, whereas that in the urban boundary was acidified compared
with the normal soil. Spatial distribution of vegetation in the urban area where
natural and artificial vegetation is mixed appeared in the order of vegetation
dominated by exotic plants, novel vegetation emerged due to human
interferences, and natural vegetation from fringe towards core part of the
parks. Spatial distribution patterns of this type were also found in the courses
of moving from urban center toward urban boundary or from trampling
path to interior forest. We interpreted the spatial distribution pattern of soil
property and vegetation type as the results of anthropogenic alteration in the
urban ecosystem. Based on those findings, we need differentiated restoration
principles depending on anthropogenic disturbance factors. Continued efforts
in restoring natural communities in sites where human land use never has
played a dominating role, as for example in national parks. Early successional
plant communities that were adapted to frequent human interferences and
specific methods of the cultural landscape should be restored where this still
is feasible. Finally, in sites that have been drastically changed by pollution,
soil degradation and invasive species, creation of novel ecosystems might be
the most promising approach.

B170
The “Enzymic Latch” Mechanism in Various Mangrove Swamps
and its Controlling Factors
Jinhyun Kimp, Hojeong Kangc

School of Civil and Environmental Engineering, Yonsei University, Seoul
03722, Korea
Mangrove swamps cover very small area of land surface (~0.1%), but they
store 5-10 Pg of carbon globally. Recent studies suggested that the “enzymic
latch” mechanism may play a substantial role in the accumulation of soil
organic matter in mangrove swamps. Waterlogged anoxic soil of mangrove
swamps inhibits the activity of phenol oxidase and accumulates phenolic
materials, which suppresses the activity of hydrolases, thereby reducing
decomposition of soil organic matter. However, there is no global-scale
comparison of the activity of extracellular enzymes (hydrolases and phenol
oxidase) in various mangrove swamps. In this study, we attempted to test
whether “enzymic latch” mechanism is involved in C accumulation in various
mangrove swamps. We analyzed chemical properties and extracellular
enzyme activities of the soil samples from Okinawa in Japan and Shenzhen in
China. The activities of all the hydrolases had significant positive correlation
with the activity of phenol oxidase in both Okinawa and Shenzhen. The
results of structural equation modeling suggested that the “enzymic latch”
mechanism is substantially involved in the accumulation of soil organic
matter in mangrove swamps. In particular, soil moisture and pH may take
an important role in the mechanism. In addition, abundances of bacteria
and fungi were related to the activity of hydrolases. Based on the findings,
the “enzymic latch” mechanism may be controlled by soil moisture, pH and
abundances of bacteria and fungi in mangrove swamps.

B171
NFI를 활용한 남한강 상류유역 중요도 변화 분석
황병묵p1, 조원희1, 고동욱c2
1
국민대학교 산림자원학과, 서울 02707; 2국민대학교 산림환경시스템학과, 서울
02707

남한강 상류유역은 계방산, 가리왕산, 오대산, 태백산 등 해발 1000m 이상의 준
령들을 다수 포함하는 지역으로 아고산 수종을 포함하여 고도대별 다양한 수종
들을 확인할 수 있어 생태적으로 매우 중요하다. 본 연구에서는 국가산림자원조
사(NFI) 5차, 6차 자료 중 남한강 상류 지역에 속하는 1080개의 표본점의 임목조
사 자료를 활용하여 남한강 상류유역의 수종별 중요도 변화를 분석하였다. 분석
결과에 따르면 연구대상지의 주요 우점수종은 신갈나무, 소나무, 굴참나무였으
며, 중요도가 1.0 이상인 수종은 5차 자료에서 16종, 6차 자료에서 18종으로 확인
되었다. 5차와 6차 자료에서 중요도가 1.0 이상인 수종의 중요도 변화는 크게 나
지 않았지만, 침엽수의 경우 감소하는 경향을 보였다. 개체수, 흉고단면적의 변
화를 비교했을 때 수종별로 서로 다른 양상을 보였다. 신갈나무의 경우 흉고직
경 합은 6% 증가한 반면 개체수는 약 7% 감소하였고, 소나무의 경우 흉고직경
합은 변화가 미비하였으나 개체수가 20% 가량 감소하여 중요도가 약 10% 감소
하였다. 이 연구를 통해 남한강 상류유역의 5년간 수종별 중요도 특성의 변화를
살펴볼 수 있었으며 장기적인 관찰을 통해 남한강 상류유역의 천이양상을 모니
터링 할 수 있을 것으로 판단된다.

B172
가시연꽃과 순채의 생육전략 비교
이점숙c1, 김종욱², 이승호³, 유창훈¹, 김규현p1

¹군산대학교 자연과학대학 생물학과, 군산 54150; ²목포대학교 자연과학대학 생
물학과, 무안 58554; ³한국종합환경연구소, 안산 15486
가시연꽃과 순채는 환경부 지정 멸종위기종 Ⅱ급의 식물이며, 육지의 연못형태
의 담수습지에 서식하는 종으로 공통성을 가지고 있으나. 이들의 생장특성과 생
육환경 특성을 비교연구함으로써 생육전략을 규명하고자 하였다. 가시연꽃은
발아초기에는 수심 0.5~2m지역에서 주로 생육하며, 습지의 수심은 1m 전후이고
발아공에서 시작된 가시연꽃의 싹은 수중에서 3-4개의 잎을 내면서 자란다. 최
초의 잎은 선형으로 점차 화살형태로 변화되면서 삼각형 모양으로 생육한다. 발
아중기는 수면으로 올라와 퍼지면서 원형으로 되며 잎 표면에는 가시가 돋아난
다. 발아후기는 잎에 주름이 생기면서 장과가 형성되면서 꽃이 핀다. 순채는 줄
기의 높이가 50-100cm정도 자라며 잎은 호생으로 타원형 모양이며 가장자리가
밋밋하고 수면에 떠서 생육한다. 잎의 뒷면은 자줏빛이 돌며, 중앙부에 잎자루
가 달리고 잎이 자랄때는 어린 줄기와 더불어 우무같은 점질로 둘러싸인다. 꽃
은 6-8월경에 피며 검은빛을 띤 붉은색으로 잎겨드랑이에 달리고, 열매는 달걀
모양으로 꽃받침과 암술대가 있다. 가시연꽃과 순채의 생육지 토양환경을 비교
하면, 가시연꽃 생육지의 총인함량, COD함량, CEC함량, 유기물함량등이 높게
나타났다. 수질환경을 비교한 결과, 가시연꽃 표층수, 저층수의 전기전도도가 높
게 나타났으며 다른 요인은 생육지별 차이를 보이지 않았다. 수온의 경우는 표
층수, 저층수 모두 순채의 생육지 온도가 낮았으며 계절별 폭이 적었다.

Keywords: Mangrove, Enzymic latch, Coastal wetland, Blue carbon, Enzyme
activity
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IPBES 아시아·태평양 지역(Region) 평가 주요 논의 동향 분석
윤지현12, 이사랑1, 임정은3, 박은진1, 강성룡d1
1

국립생태원 융합연구실, 서천 33657; 2서울대학교 대학원 협동과정 환경교육전
공, 서울 08826; 3국립생태원 멸종위기종센터, 서천 33657
생물다양성과학기구(Intergovenmental Science-Pol icy Platform on
Biodiversity and Ecosystem Services, 이하 IPBES)는 독립적인 정부 간 기구이
다. 2012년 당사국들에 의해 설립되었으며, 지구 생물다양성, 생태계, 자연이 사
람에게 주는 편익에 관한 지식 상태 평가와 이 소중한 자원을 보호하고 지속가
능하게 이용하도록 정책결정자와 기타 의사결정자들에게 도구와 방법들을 지
원하는 것으로 가장 잘 알려져 있다. 아시아·태평양지역 생물다양성 및 생태계
서비스 평가범위에는 기후변화, 인구증가, 빈곤, 인류의 자연자원 소비, 토양황
폐화, 삼림벌채, 침입외래종, 야생동물의 불법적 거래, 급속한 도시화, 해안 오
염, 천연자원의 열악한 관리, 변화된 화재의 양상과 같이 생물다양성과 생태계
서비스에 영향을 미치는 요인 등을 고려하였다. IPBES 제6차 총회(2018, 콜롬비
아)에서 승인된 아시아·태평양 지역 평가 정책결정자를 위한 요약문(Summary
of Policymaker, 이하 SPM) 검토에서 당사국들은 다자간 절차와의 일관성, 유전
자 변형 작물의 잠재적 위험성 및 혜택에 대한 참고문헌, 종(species) 감소를 유
발하는 야생동물 불법 거래, 경제 성장이 환경에 미치는 영향, 다양한 가치 체계
의 이용에서 나타나는 차이점 및 해당 자료의 격차 등에 대해 집중적으로 논의
했다. 당사국들은 자연이 인류에게 주는 혜택 개념을 생태계서비스와 연관 지어
사용하는 방법에 관하여, 두 가지 개념을 같이 사용할 것인지 아니면 좀 더 확립
된 개념인 생태계서비스를 단독으로 사용할 것인지에 대해 논의했다. 두 가지
개념을 조합하여 사용하는 경우에는 이들이 인위적으로 분리될 수도 있다고 봤
다. 당사국들은 전 세계에서 가장 길고, 다양한 산호초 군집을 보유하고 있는 아
시아·태평양 지역의 풍부한 해양 생물다양성을 인정하면서, SPM 핵심 요약 및
배경 설명 부분 모두에 산호초의 중요한 역할에 대해서 강조하기로 결정했다.
아시아·태평양 지역평가 주요 결과들은 한국의 국가 생물다양성 및 생태계서비
스 평가 시 국내 맞춤형 목표 설정과 평가 시스템 구축에 적극적으로 활용 할 필
요가 있을 것으로 전망된다.

B175
Habitat Suitability of Pollinators by Biotope Type in Seoul Using
Citizen Science Program
Wan Hyeok Parkp1, Hortense Serret2, Dongwook W. Koc1
1
Department of Forest Environmental Systems, Kookmin University, Seoul
02707, Korea; 2Divison EcoScience, Ewha Womans University, Seoul 03760,
Krea

The purpose of this study is to analyzing pollinators habitat suitability
by biotpe types. From 2016 to 2017, 71 people participated and recorded
844 data in Seoul. Those data were classified into 5 groups: European
honeybees(Apis mellifera), bumblebees(Bombus spp.), Other Hymenoptera,
Diptera and Lepidoptera. The environmental variables were from the Seoul
biotope map, and the habitat-suitability map was generated with using
MaxEnt. The habitat-suitability of each pollinator group according to the
biotope type were analyzed statistically. The variable with the highest
contribution in all pollinator groups was biotope type. Grade of biotope was
followed contributor in Lepidoptera and other Hymenoptera group, and
impermeability was the second in Diptera. In all groups except bumblebees,
the most preferred biotope types were landscaping areas, whereas forest
preference was very low. Among the major pollinators, bumblebees are
considered to be threatened during urbanization due to its relatively high
forest preference. This study suggests that small green spaces within the
city serve as important habitats for pollinators. However, the observed
data are biased toward the urban areas, suggesting that the contribution
of forests is very undervalued. If intensive research is conducted by
strengthening the protocol in the future, it is expected that the result will be
much improved.
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B174
The Plant Circadian Clock Contributes to Time-dependent
Tritrophic Interactions in Nature
Youngsung Joo

Korea Advanced Institute of Science and Technology, Daejeon 34141, Korea
The plant circadian clock regulates the rhythms of plant metabolism.
Many herbivore-induced plant volatiles (HIPVs) fluctuate diurnally and the
timing of plant volatile emissions is important for a robust indirect defense
response, while the role of the circadian clock in the emission of HIPVs and
their ecological consequences remain largely unknown. Here we show that
the circadian clock regulates the green leaf volatile (GLV) biosynthetic in
Nicotiana attenuata. We further show that the timing of herbivore attack
can alter the outcome of tri-trophic interactions and this is mediated by
the circadian clock both in the field and the glasshouse. Although most of
the sesquiterpenes did not have a circadian rhythm, the circadian clock
modulated emissions of GLVs and sesquiterpenes in a time-dependent
manner. These suggest that HIPVs mediate tri-trophic interactions, and the
circadian clock may affect these interactions by modulating HIPV emissions
in nature.

B176
Effects of Batrachochytrium salamandrivorans on Growth and
Survival of the Gensan Salamander (Hynobius leechii ) and
Korean Crevice Salamander (Karsenia koreana )
Eun-Sun Lee p1, Jong-Yoon Jeon 1, Ju-Wan Kim 2, Mi-Sook Min 3, Bruce
Waldmanc1
1
Laboratory of Behavioral and Population Ecology, School of Biological
Sciences, Department of Natural Sciences, Seoul National University, Seoul
08826, Korea; 2Department of Animal Science and Biotechnology, Seoul
National University, Seoul 08826, Korea; 3Conservation Genome Resource
Bank for Korean Wildlife, Research Institute for Veterinary Science, College
of Veterinary Medicine, Seoul National University, Seoul 08826, Korea

Amphibian populations around the world have been devastated by
newly discovered chytrid fungal pathogens over the last two decades.
Batrachochytrium dendrobatidis (Bd), first discovered, affects mainly
anurans, while Batrachochytrium salamandrivorans (Bsal), only recently
identified, affects mostly urodeles. Bd is widely distributed in South Korea,
but Bsal has not yet been found here. We investigated the susceptibility of
Gensan salamanders (Hynobius leechii) and Korean crevice salamanders
(Karsenia koreana) to Bsal. We assigned juvenile and adult H. leechii
and adult K. koreana randomly to experimental and control groups. We
inoculated experimental subjects with Bsal and controls with broth medium.
For 7 weeks, we checked subjects for clinical signs of disease daily. Snoutvent length (SVL), total length (TL) and mass of all subjects were measured
at the beginning and conclusion of the experiment. Results showed that the
Bsal fungus is not fatal to either species. No significant differences in SVL,
TL, or mass were found between infected and control H. leechii at either
life stage. However, infected K. koreana lost mass during the experiment,
whereas controls continued to grow. PCR tests confirm that no subjects
remained infected at the conclusion of the study, suggesting that both
species are resistant to Bsal.
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고산·아고산성 목본류 5종의 잠재생육지 분포변화 예측 - 남한상세
앙상블과 전지구적기반의 시나리오 비교 -

Analysis of the Environment Factors on Visitor Movement Patterns
in Gyeryongsan National Park Using GPS Logger Data

박환준p1, 안지홍2, 서인순2, 이병윤c1

Tae-Geun Kimd, Kyu-won Sim

1
국립생물자원관 식물자원과, 인천 22689; 2국립백두대간수목원 백두대간 종보
존실, 봉화 36209

National Park Research Institute, Korea National Park Services, Wonju 26441,
Korea

본 연구는 종 분포 모델(maxent)을 활용하여 기후변화에 취약한 고산·아고산성종의
잠재생육지를 예측하기 위해 수행되었다. Worldclim에서 제공하는 HadGEM2-AO(전
지구적 기반 시나리오)와 기상청에서 제공하는 MME5s(남한상세 앙상블 시나리오)의
RCP 4.5, 8.5시나리오를 적용하여 그 결과를 비교·분석하였다. 대상종은 국가 기후변
화 생물지표 100종 중 주로 고산·아고산 지역에 생육하는 구상나무, 눈잣나무, 눈향나
무, 분비나무 및 주목으로 선정하였고, 시간적 범위는 2050년대(2040~2060), 2070년
대(2060~2080)로 설정하였다. 분석 결과, 모델의 정확도는 0.968~0.999의 범위를 나타
내 매우 우수한 것으로 나타났다. 분포에 영향을 미치는 환경 변수를 살펴본 결과, 구상
나무의 경우 bio12(연강수량)가 가장 많은 영향을 끼치는 것으로 예측되었고, 눈잣나무
bio5(가장 따뜻한 달의 최고 온도), 눈향나무 bio12, 분비나무 bio5 및 주목 bio5로 나타
났다. 구상나무의 잠재생육지 예측 결과 현재는 지리산, 덕유산, 한라산 고지대, 강원도
일부 지역에서 분포가 예측되었다. 미래 기후변화 시나리오 상에서는 강원도의 분포 면
적이 감소되고, 한라산, 지리산, 덕유산 지역을 중심으로 분포 확률이 증가하는 것으로
예측되었다. 눈잣나무와 눈향나무의 경우 현재는 지리산, 한라산의 고지대, 강원도의
고성, 속초, 강릉 지역에서 높은 분포 확률을 나타냈고, RCP4.5와 8.5에서는 시간이 경과
될수록 그 분포가 급격하게 감소하는 것으로 나타났다. 분비나무의 현재 잠재생육지는
지리산 지역, 강원도 산간 지역 및 경기도 북부지방의 일부에서 분포하는 것으로 예측
되었고, RCP4.5, 8.5 모두 시간이 경과 될수록 경기도 북부와 강원도의 분포 면적은 감
소하는 것으로 나타났다. 주목의 현재 잠재생육지는 강원도, 지리산, 덕유산과 제주도
에 분포가 예측되었다. RCP4.5의 2050년의 경우 지리산, 덕유산, 제주도는 분포범위가
감소되었지만, 강원도 북부의 분포확률은 증가하는 것으로 나타났고, RCP 8.5에서는 분
포 범위가 점차 감소하였다. 두 모델을 비교한 결과, 미래 기후변화 시나리오를 적용한
경우 분포 가능 면적이 감소하는 경향성은 유사하게 나타났지만, 전 지구적 기반 시나
리오를 적용하였을 때 변화하는 비율이 더 크게 나타났다. 본 연구는 HadGEM2-AO(전
지구적 기반 시나리오)과 MME5s(남한상세 앙상블 시나리오) 모델을 비교하고, 이를 통
해 더 정확한 결과를 제시하는데 의의가 있다. 또한 기후변화에 취약한 고산·아고산성
목본류의 잠재생육지를 예측함으로써 생태계를 보전하고, 우선적으로 보전·관리지역
을 선정하기 위한 기초자료로서 매우 중요한 역할을 할 것으로 기대된다.

Visitors who visited national parks for the last 10 years have increased by
76%. Especially, Gyeryongsan National Park at located in the city area is
frequently used by visitors, so concentration of visitors according to travel
pattern can negatively affect resources and visiting facilities. Identifying the
main moving route of the visitor and the base area staying over a certain
period of time is very important for minimizing the damage of the natural
environment by dispersing the concentration phenomenon or effectively
selecting the facility location and preventing the disaster in advance.
The purpose of this study is to analyze the relationship between visitor 's
moving patterns and visiting environment factors using GPS logger data.
Classification and Regression Tree (CART) statistical analysis was used
to evaluate the location of the facilities and the environment conditions
affecting the major base area and movement route. As the result of analyses,
The distance from the culture resource is the first regression tree branching
point and is therefore the most significant explanatory variable. The second
branching point was determined by the distance from view point and the
distance from restroom.
The results of this study are expected to provide useful information for
effective park management such as dispersion of visitors' density, installation
of visiting facilities and disaster prevention facilities. In the future, it is
necessary to establish a more clear concept about the main base area
according to the visitor movement patterns.
Keywords: National Park, Visitor movement pattern, GPS logger

키워드: 종분포 모델, 잠재생육지, 남한상세 앙상블, 전지국적 기반 시나리오, 고
산․아고산성 목본류, bioclim

B178
Digital Camera and MODIS Satellite Image as a Tool for Assessing
Vegetation Phenology
A Reum Kimp, Dong Uk Kim, Song Hie Jung, Dong Min Woo, Chang Seok Leec

Department of Bio & Environmental Technology, Seoul Women’s University,
Seoul 01797, Korea
Changes in land used by human beings and increased development areas
and populations cause changes in weather factor. Increas in temperature
due to climate change affects phenology, and because of the close relation
between phenology characteristics and weather factor, interest in phenology
is increasing as an important indicator of climate change. In this study,
we selected Mt. Nam, Mt. Mido and Mt. Umyeon in the urban center, Mt.
Cheonggye and Mt. Buram in the sub-urban, Gwangneung in the rural area
and Mt. Jeombong in the natural forest. Based on the vegetation indices
extracted from each measurement, we deduced phenophases transition dates,
such as start dates of green-up. There was a negative correlation in land use
intensity and green-up dates derived from digital camera and MODIS satellite
image analysis. The green-up dates of urban center, sub-urban and rural area
were faster than expected, this is probably due to the increase in temperature
due to land use in the study areas. The difference of land use intensity in
each site was relected in the phenology and the difference of green-up dates
of Quercus mongolica showed a close correlation with the land use intensity.
Keywords: Digital camera, MODIS, Climate change, Phenology, Land use
intensity

B180
한국의 양치식물 독립배우체의 생태적 특성에 대한 첫 번째 보고
황영심p1, 이강협2, 이창숙3, 손요환c1
1
고려대학교 대학원 생물자원 및 생태학, 서울 02841; 2국립수목원 식물조사과,
포천 111860; 3이화여자대학교 생물교육학, 서울 03760

양치식물은 일반적으로 가을에 성숙한 잎의 뒷면에서 n 상태의 포자가 떨어져 발아
하여 전엽체라 불리는 배우체에서 따뜻한 봄이 되어 정자와 난자가 만나서 수정하여
2n 상태의 포자체로 성장하는 생활사를 갖는 식물이다. 그러나 열악한 환경에 처해지
면 배우체 상태에서 난자와 정자가 수정해 포자체로 자라나지 않고 배우체 상태로 멈
추고 무성생식으로 생을 지속하는 독립배우체가 존재한다. 독립배우체 대한 연구는
미국의 Farrer(1967)에 의해 처음으로 발표되었으며 이후 독립배우체의 무성생식과 진
화에 대해 발표했다(1992). Kuo (2017)에 의해 독립배우체의 서식지가 온대지역만이
아니라 아열대인 타이완에서도 발견되었다. 국내에서는 2014년 2월 처음으로 경기도
양평에서 독립배우체가 발견되었으며(Lee, 2015a) 설악산, 태백산, 한라산 등지에서
도 독립배우체가 발견되었다(Lee, 2015b). 이 독립배우체와 포자체의 엽록체 DNA 비
교 분석을 통해 각각 좀고사리(Pleurosoriopsis makinoi), 처녀이끼(Hymenophyllum
wrightii), 두메괴불이끼(Crepidomanes schmidtianum)의 독립배우체로 밝혀졌다
(Lee, 2016). 또한 위의 3종 외에도 형태적으로 뚜렷하게 다른 독립배우체가 발견되고
있다. 그러나 포자체로 성장하지 않고 무성번식을 하며 독립적으로 살아가는 독립배
우체에 대한 생태적 연구는 미비하다. 따라서 한국에 분포하고 있는 독립배우체는 어
떤 환경조건에서 서식하는지를 규명하여 독립배우체의 생태환경을 밝히고자 하였다.
첫 번째 시도로 경기도 양평에서 2016년 3월부터 2017년 2월까지 1년간 좀고사리 독
립배우체 서식지의 지면온도를 측정하였다. 그 결과 양평 조사지의 지면온도는 최저
-11°C이며 최고 26°C로 나타났다. 독립배우체가 살아가는 곳은 주변 환경보다 여름에
는 온도가 더 낮았고 겨울에는 더 높았다. 또한 여름과 가을에는 거의 말라버리고 초
겨울이 되어야 생생한 녹색으로 성장하는 동록성의 특성을 나타냈다. 앞으로 이 독립
배우체에 대한 생태적 특성의 규명을 위해 주변 습도와 토양 조사는 물론 한국의 분포
도를 작성하고 독립배우체의 실체에 대한 연구를 할 필요가 있다. 또한 Farrer가 제기
한 것처럼 독립배우체가 포자체로 성장할 능력을 잃어버린 빙하시대 유존식물이라면
세대교번을 하며 포자체로 자라는 개체군과 어떤 환경적 차이를 가지는지 더 연구할
필요가 있는 것으로 판단된다.
키워드: 양치식물, 한국, 독립배우체, 생태적 규명, 온도, 유존식물
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Eco Indicate in Sincheon River in the Daegu Metropolitan Area

Diversity of Arbuscular Mycorrhizal Fungi in Orm, Jeju Island

Su Ji Kimp, So Young Park, Chang Eon Park, Gi-Yun Yun, Hee Cheon Parkc

Hyeok Parkp, Ahn-Heum Eomc

Institute of Ornithology for the Ecological and Environmental Research, KNU.
Gumi 39154, Korea

Department of Biology Education, Korea National University of Education,
Cheongju 28173, Korea

Within the 15.9 km of the city center of Shincheon, Daegu, there are 46
artificial structures in total including 18 bridges, 18 diversion dams, and 10
stepping stones. To evaluate the biodiversity of Sincheon, eco-indicator
species were selected. As a result, the distributions of the three species
- 1. Vinous-throated parrotbill (Sinosuthora webbiana), 2. Oriental Reed
(Acrocephalus orientalis), and Common Kingfisher (Eurystomus orientalis)
- were influenced by the influence of urban areas, artificial structures, and
wetlands in rivers. 1. Vinous-throated parrotbill (Sinosuthora webbiana) in
the non-distributed area within the whole river area of 15900m was 10610m,
and 2. The non-distribution area of Oriental Reed (Acrocephalus orientalis)
was 10110m. 3. The non-distribution area of Common Kingfisher (Eurystomus
orientalis) was 10815m.
In addition, the distribution of dabbling ducks (Anas spp.) breeding groups
in the upper part, the inner part, and the confluence part was examined
as follows. There were 8 breeding groups in the Spot-billed Duck (Anas
zonorhyncha), 2 Mallard (Anas platyrhynchos) duckling group and 1 Domestic
Duck (Anas platyrhynchos domenicus) duckling group. The breeding groups
distribution within the region was 8 breeding groups (72.7%) in the upper part
and 3 breeding groups (27.3%) in the urban area and the confluence area.
This phenomenon was due to factors at the distribution of the wetland in the
stream and the distribution of the mountainous area around the stream.

Arbuscular mycorrhizal fungi (AMF) are one of the most important
symbiont in ecosystem. AMF provide better nutrient absorptivity to
host plant, enhance tolerance against plant root pathogen, and improve
resistance against the stress by heavy metal or salinity. Due to their
benefits for plants, AMF have importance in plant and soil ecosystem.
There are many satellite cones in Jeju island, and we call them 'Orm'. Soils
in Orm have higher permeability than general forest soils, so they form soil
ecosystem with harsh environment. In this study, we sampled rhizospheres
in Moolme-Orm and Nokome-Orm, Jeju island. We extracted AMF spores
from field soils and identified AMF spores using morphological and
molecular analysis. As a result, 10 species from 6 genera were identified.
Rhizophagus clarus was the most dominant species, and we confirmed
that community structures of AMF spores have difference between two
rhizospheres.
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Keywords: Shincheon river, Eco indicate, Bird distribution, Wetland,
Sinosuthora webbiana, Acrocephalus orientalis, Eurystomus orientalis

B182

B184

Characteristics of Carbon Buget in Andong Serpentine Area
1

2

p3

Symbiotic Fungi Isolated from Calanthe discolor in Jeju Island
4

Mi-Kyoung Han , Jeong-Seob Kim , Hyunmin Namkung , Jae-Kuk Shim ,
Keum-Chul Yangc3
1

Department of Life Science, Kongju National University, Gongju 32588, Korea;
2
Research Institute for Gangwon, Chunchoen 24265, Korea; 3Department of
Civil & Environmental Engineering, Kongju National University, Cheonan
31080, Korea; 4Department of Life Science, Chung-Ang University, Seoul
06974, Korea
This study is to compare carbon budget between serpentine sites and
non-serpentine sites dominated by Pinus densiflora forest in the Andong
serpentine area where have high values of magnesium and low values of
calcium, and are usually deficient in nitrogen and phosphorus, but rich in
heavy metals such as nickel, chrome, cobalt, etc. and to measure soil CO2
efflux and environmental factors between January 2017 and December 2017.
Soil CO2 efflux was measured with LI-6400 once a month; the soil
temperature at 10 cm depth, air temperature, soil moisture contents, and solar
radiation were measured in continuum. Soil CO2 efflux in the serpentine area
and non-serpentine were 151.71±75.09 g CO2·m-2·month-1(42.48∼262.61 g
CO2·m-2·month-1) and 165.09±118.96 g CO2·m-2·month-1(20.94∼449.24 g
CO2·m-2·month-1), respectively.
Carbon storege in the serpentine area and non-serpentine area were 91.90,
222.85 ton·ha-1, respectively. Carbon absorption in the serpentine area and
non-serpentine area were 7.99, 17.41 ton·ha-1·yr-1, respectively.
Carbon budget in the serpentine area and non-serpentine area were absorbs
5.3, 14.49 ton C·ha-1·yr-1, respectively.

Sun-Mi Leep, Ahn-Heum Eomc

Department of Biology Education, Korea National University of Education,
Cheongju 28173, Korea
The Orchidaceae is the world’s largest family in the plant kingdom, with
estimates of more than 25,000 species. Most members of Orchidaceae have
interactions with their mycorrhizal and endophytic fungi. As the seeds
of orchids are very minute and contain few stored food reserves, orchids
are dependent for germination and early development on symbiotic fungi
for nutrient. Despite many researches have showed that the importance
of using fungi to restore and preserve orchids, there were little studies
about symbiotic fungal comunities in endangered native orchids in Korea.
In this study, we investigated the species diversity of endophytic fungi,
including mycorrhizal fungi, isolated and idntified from roots of Calanthe
discolor(terrestrial orchid) in the Jeju island, Korea. The taxa of strains were
classified based on morphological characteristics and molecular analysis.
Currently, 14 species of endophytic fungi, including species of orchid
mycorrhizal fungi belonging to the genus Tulasnella were indentified in C.
discolor. There are needed more studies about this diverse and valuable
association to restoration of endangered species belonging to Orchidaceae.
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Population Genetic Structure of Critically Endangered Pond Frog,
Pelophylex chosenicus , from the Korean Peninsula

Usage of Artificial Nests of the Endangered Flying Squirrel
(Pteromys volans )

Ho Young Suk1, Han-Chan Park4, Dong-Young Kim1, Hari Won1, Nam-Yong
Ra2, Junghwa An3, Hang Lee4, Mi-Sook Minc4

Kiyoon Kimp, Sangjin Lim, Hanul Kim, Changwook Han, Jihong Min, Yung
Chul Parkc

1
Department of Life Sciences, Yeungnam University, Gyeongsan 38541,
Korea; 2Rana Ecology Institute, Namyangju 12143, Korea; 3Animal Resources
Division, National Institute of Biological Resources, Incheon 22689, Korea;
4
Conservation Genome Resource Bank for Korean Wildlife, Research Institute
for Veterinary Science, College of Veterinary Medicine, Seoul National
University, Seoul 08826, Korea

Wildlife Research Laboratory, College of Forest and Environmental Sciences,
Kangwon National University, Chuncheon 24341, Korea

Korean pond frog (Pelophylex chosenicus) is an endangered species inhabiting
rice paddies and ponds on the western part of the Korean Peninsula. This
species is thus listed as endangered (category II) under Protection Act of
Wild Fauna and Flora by the Korean Ministry of Environment and vulnerable
in IUCN Red List. Decrease of rice field area and disappearance of natural
wetlands are thought to be the most influential factors in the reduction of this
species. In this study, eleven novel microsatellites developed for this species
were used to (i) assess intra-population genetic diversity and (ii) examine the
level of spatial genetic structure among population in the Korean pond frog. A
moderate level of intrapopulation genetic diversity was observed (A = 4.8; HO
= 0.577; HE = 0.598) from the twelve populations (n = 171) analyzed. The levels
of genetic differentiation among populations were rather high with pairwiseFST ranging from 0.025 to 0.529 and -RST ranging from 0.000 to 0.599,
meaning that gene flow is not frequent between populations. The results of
Bayesian STRUCTURE analysis showed that P. chosenicus populations on the
Korean Peninsula were most likely partitioned into three genetic clusters. Our
data may provide critical implications to create preliminary progress towards
the designation of conservation strategies for this species. This work was
supported by the grant from the National Institute of Biological Resources
(NIBR), funded by the Ministry of Environment (MOE) of the Republic of
Korea (NIBR201703204?).

B302

The Siberian flying squirrel (Pteromys volans) is a nocturnal and arboreal
rodent living in boreal coniferous forests lives in middle-northern forest in
South Korea. This species is designated as 2nd grade of endangered species
and No. 348 of natural monuments by Korean goverment, and internationally
classified LC (Least Concern) at IUCN Red List. The flying squirrel uses
empty holes of trees as their nest. In the present study we investigated
activity times of the flying squirrels, frequency or terms of usage of artificial
nests, invasive species on artificial nests during the period of November to
December, 2017. At the early time after setting up the artificial nests, the
Siberian flying squirrels visited all of the 5 artificial nests, but the first-visited
artificial nest was selected as finally-used nest. Among nights, both 2 a.m
and 8 p.m recorded 9 times were highest entrance-exit numbers per hour.
Nuthatch (Sitta europaea) recorded 48 times, Varied tit (Patus varius varius)
recorded 14 times, Great tit (Parus major) recorded 3 times, Yellow-throated
Marten (Martes flavigula) recorded 1 times attempted to invade the artificial
nests. Nuthatch (Sitta europaea) was the most invasive species.

B501

The Biogeographical Distribution of Korean Uroctea Spiders
(U. lesserti & U. compactilis ) in Relation of Climate Changes

The Removal Efficiency of VFAs by Initial Concentration Using An
Electron Beam

Hyung-min Leep1, Joo-pil Kimc2

Seo Hee Seop12, KyeongMok Kim13, JaeKyeong Shin12, Hyun Woo Kim2, TakHyun Kimc1*

1
Hansol High School, Seongnam 13607, Korea; 2The Arachnological Institute of
Korea, Namyangju 12281, Korea

The U. compactilis inhabit in the warm southern area and the U. lesserti
have the characteristics of habitat in the cool northern area. From May
28th, 2016 to March 12th, 2017, the areas where collecting activities were
conducted to find co-existing areas are as follows. Seosan (Hami-eupseong
Fortress, Gangwol Temple, Seosan seawall, Jungja-Ri), Hongseong (namdang
Port, Bugi-Ri, Observatory, sanhwang-Ri), Jochiwon( jochiwon station,
jochiwon-eub, juglimbon-Ro), Cheong ju (Namju-Dong, Jeongbug-Dong
Bangdangsanseong Fortress, Bosal Temple, Yonghwa Temple, Woro-Dong),
Mungyeong (Mungyeong tourist shooting range, Hari, mungyeongsaejae
provincial park, yongchu valley, daeseung Temple), Jeomchon areas, Andong
(Yongsu Temple, Bohyeon Temple, Hahoe Fork Village, Stone ice storage,
dosanseowon Confucian), Cheongsong (Juwang Temple, cheongsong
eoleumgol valley, Naelyong-Ri), Yeongdeog (Ganggu market, Ganggu port,
Golaebul beach village, Changpo-Ri, Namjeong-Myeon), Nonsan (Gwanchog
Temple, Ssanggye Temple, Noseong Fortress), Geumsan (Hyosim Temple,
Jungdo-Ri, Bosuk Temple), Jindo areas, Milyang (Eoleumgol Valley), hwaak
Mountain areas, etc.
Keywords: Uroctea compactilis, Uroctea lesserti, Biogeographical distribution,
Climate temperature changes, boundary line

1
Research Division for Industry & Environment, Korea Atomic Energy
Research Institute, Jeongeup 56212, Korea; 2Department of Environmental
Engineering, Chonbuk National University, Jeonju 54896, Korea; 3Department
of Environmental Engineering, Chungnam National University, Daejeon 34134,
Korea

In this study, we investigated the change of removal efficiency according to
the initial concentration of VFAs, the regulated odor compounds of Republic
of Korea, using electron beam. The VFAs were acetic acid, propionic acid
and butyric acid, the experimental method was as follows. Each VFA gas
(Rigas, Korea) was injected into a 1L Tedlar bag (PVF film, C-type, 1L, Top
Trading ENG, Korea) using a syringe and VFAs were diluted with air. The
concentration of the VFAs gas in the Tedlar bag was as follows: 100 ppm, 50
ppm, 25 ppm. Then, the Tedlar bag was placed in a reactor and irradiated by
an electron beam (absorbed dose : 0, 5, 10, 15, 20 kGy). The electron beam
accelerator used in the experiment was a mobile electron beam accelerator
(0.6 MeV, 33mA, Korea Atomic Energy Research Institute, Korea). A
Phocheck Tiger and a gas chromatography – mass spectrometer were used
for the analysis. As a result, the maximum removal efficiency of acetic acid
increased from 60.1% to 69.7% as the concentration decreased. The maximum
removal efficiency of propionic acid increased from 80.5% to 81.58%. Butyric
acid also increased with decreasing initial concentration and reached 100%
removal efficiency at 15 kGy at 25 ppm.
Keywords : electron beam; VFAs; radiation; odorants; regulated odor
compounds
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삽교천 중권역의 이화학적 수질 분석과 어류상 분석
신여립p, 김정재, 송동근, 안광국c

충남대학교 생물과학과, 대전 34134
본 연구는 삽교천 중권역의 토지 이용도, 지점별/월별 이화학적 수질, 어류상 분
석을 통해 2009년 삽교천 중권역의 전반적인 수질과 어류상을 알아보고자 시
행하였다. 조사지점을 중심으로 산림, 공업, 농지, 주거지로 구분하여 토지이용
도를 조사하였다. 이화학적 수질 변수로는 용존산소(DO), 생물화학적 산소 요
구량(BOD), 화학적 산소 요구량(COD), 총 부유물질(TSS), 전기전도도(Electric
conductivity), 총 질소(TN), 총 인(TP), 클로로필-a(CHL-a)를 사용하였다. 어류
상 분석을 위해 내성도, 섭식 길드와 종 다양도, 풍부도, 균등도, 우점도 지수를
사용하였다. 그 결과, 삽교천 중권역은 농지 위주의 토지이용이 이루어지는 삽
교천과 무한천, 주거지 위주인 천안천, 이들이 복합적으로 이용되고 있는 곡교
천으로 구분되었다. 이러한 토지이용에 따라 삽교천과 무한천의 BOD는 다른 곳
에 비해 높게 나타났고 천안천에서는 TN이 높게 나타났다. TP는 전반적으로 유
사했고 높은 수치를 보였다. 2009년 삽교천 중권역에서 5월에 많은 강우량을 보
였으며 이를 통해 주변의 오염원이 강우에 의해 유입되어 유역에 영향을 미친다
는 것을 알 수 있었다. 곡교천에서 강우에 의해 BOD, COD, TN이 다른 지점에
비해 다량 유입되었고 삽교천은 TSS가 많이 유입되었다. 하지만 장마기처럼 유
량이 급증하면 washout되거나 희석되어 수치들이 감소한다. 어류상을 보면 삽
교천, 무한천은 천안천과 곡교천에 비해 상대적으로 종 다양도가 높고 우점도가
낮아서 안정적인 군집구조를 나타내지만 전체적으로 내성종과 잡식종이 우점
한다는 것을 알 수 있었다. 따라서 수질과 수생태계 개선을 위한 적절한 관리방
안과 제도 마련이 시급하다.

B503

Seung Joo Limd, Tak-Hyun Kim

Research Division for Industry & Environment, Korea Atomic Energy
Research Institute, Jeongeup 56212, Korea
Swine wastewater was treated using an ion exchange biological reactor
(IEBR) after an electron beam irradiation. Organic matter and nutrient
in swine wastewater were pre-treated by an electron beam irradiation.
Carbohydrates, proteins, and lipids in swine wastewater were investigated
as the solubilized organic fraction of swine wastewater and the solubilized
organic matter mainly contained proteins and lipids. The optimal dose for
the solubilization of organic matter in swine wastewater ranged from 20
kGy to 75 kGy. Chemical oxygen demand (COD) removal was proportional
to the current density and the maximum COD removal efficiency was
85.1% at an organic loading rate of 1.41 kg/m3·day (75 kGy). For removal
of nitrogen, nitrogen removal was significantly affected by the current
density irrespective of the applied dose. Nitrogen removal increased with
the current density and the maximum total nitrogen removal efficiency was
75.0% at 1.09 A/m2. However, when the IEBR was operated at the range
of the current density from 0.67 A/m2 to 0.87 A/m2, a great amount of
ammonium was returned via a cation exchange membrane (CEM) caused
by the diffusion/concentration gradient. According to the X-ray diffraction
results, calcium impurities including calcium phosphate were involved in the
recovered crystals.

B505

어류를 생물지표로 한 2009년도 논산천 수질과 수생태계 현황
p

Swine Wastewater Treatment Using Electron Beam Irradiation
and Bioelectrochemical Reactor
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어류의 종 특성 및 군집특성에 대한 하천차수 (Stream order)의 영향

김혜진 , 김정재, 송동근, 안광국

신여립p, 김혜진, 강유진, 안광국c

충남대학교 생물과학과, 대전 34134

충남대학교 생물과학과, 대전 34134

본 연구에서는 금강수계에 속하는 하천 중 가장 큰 하천인 논산천을 대상으로,
논산시 전역에 흩어져있는 비점오염원과 토지 대부분을 차지하는 농경지로 인
해 영향을 받으나 그 실태 파악이 아직 정확히 되고 있지 않은 논산천 수질의 이
화학적 자료에 담수어류를 지표로 제시하여 2009년도 논산천의 수질현황과 수
생태계 건강성을 평가하였다.
논산천은 충청남도 논산시에 흐르는 논산천, 강경천, 수철천, 노성천 등 소지류
를 포함하여 총 8개 지점을 선정, 수질의 이화학적인 측정과 수생태계 현황파악
을 위한 지표로서 사용하기 위한 어류 채집을 실시하였다.
논산천은 전반적으로 이화학적 수질이 낮은 것으로 나타났으며, 특히 금강 본
류와 합류되기 전 부근에 도시화가 진행되었는데, 이 구역은 특히나 도시화가
덜 된 지점들에 비해 TP, PO₄-P, Chl-a 등의 수치가 더욱 증가한다. 뿐만아니라
어류상에서도 민감종은 전체 채집된 어류 개체수에 비해 3.7%에 그치며, 그에
반해 내성종은 54.7%에 이르며, 외래종(떡붕어, 배스)은 1.4%의 출현을 보였다.
Barbour et al. (1999) 및 Karr (1981)가 개발한 생태건강도지수(IBI)를 국내 실정
에 맞추어 수정한 것을 대입한 결과, 보통, 혹은 불량상태라는 결과가 도출되었
다.
논산천은 평야라는 특성이 있으며, 농경지가 많고 홍수가 잦아 인공구조물이
지류 곳곳에 존재한다. 따라서 토지이용률에 따라 수질이 크게 좌우되며, 이미
정착해있는 외래종이 수문 등으로 인해 정체된 수체 내에서 활발히 번식할 위험
이 있어 지속적인 관리와 모니터링이 필요한 실정이다.

본 연구는 2010년 금강 전역의 어류상을 분석하고 수질요소와의 상관관계에
관하여 연구하였다. 147개 지점에서 총 73종, 20,417개체가 채집되었으며, 이
중 피라미(Zacco platypus)가 상대풍부도 43.3%로 최우점종이었고 참갈겨니
(Z. koreanus)가 상대풍부도 11.7%로 아우점종이었다. 내성도 길드 분석 결과
중간종이 66.0%, 내성종과 민감종은 각각 16.7%, 17.3%로 나타났고, 섭식특성
분석 결과 잡식종이 64.6%, 충식종이 31.5%의 비율로 나타났다. 하천차수에 따
른 변화로는 상류(1, 2차 하천)와 하류(5, 6차 하천)보다 3, 4차 하천에서 민감
종의 비율이 가장 낮고, 잡식종의 비율이 높으며 충식종의 비율이 낮게 나타났
다. 생태건강도평가지수 (IBI)는 하천차수가 증가할수록 감소하는 경향을 보
였다. 수질요소 중 N:P 비는 총인과 강한 상관관계를 나타냈으며, N:P 비가 증
가할수록 내성종, 잡식성 어종의 비율이 감소하고 민감종과 충식성 어종이 증
가하는 경향을 보여 어류의 종 조성에 영향을 주는 것으로 나타났다.
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포스터 초록

대전시 관평천 어류상 및 하천 생태계건강성 평가
이상재p, 오자윤, 박윤정, 안광국c

A Study on the Practical Use of Wastewater Treatment in Ship
by Using Bioelectrochemical Intermittent Aeration Wastewater
Treatment

충남대학교 생물과학과, 대전 34134

DongWoo-Kimp12, Kang-Lee13, DooHyun-Ryu2, TakHyun-Kim1, SeungJoo-Limc1

본 연구는 갑천 본류로 유입되는 소하천인 관평천에서 대규모 주거о산업 복
합단지 조성의 일환으로 2009 ~ 2010년에 실시한 하천복원(정비) 사업 전.후
수생태계의 어류 종조성 변화, 군집분석, 하천 생태 건강도 평가 결과를 비교
분석하였다. 어류는 총 14종 (550개체)이 출현하였고, 주요 우점종은 버들치
(Rhynchocypris oxycephalus, 34.9%), 피라미 (Zacco platypus, 17.8%) 및 돌고
기 (Pungtungia herzi, 17.8%)로 나타났다. 관평천은 소하천 (1차 하천)에도 불구
하고 다양한 국내 고유어종이 서식하는 것으로 나타났고, 생태계교란 어류인 큰
입배스 (Micropterus salmoides)와 파랑볼우럭 (Lepomis macrochirus)의 서식
은 확인되지 않아 외래어종에 의한 생태계교란 현상은 나타나지 않았다. 한편
어류 수질 내성도 분석에 따르면, 내성종의 상대빈도가 하천정비사업 이전에는
82.4%였으나, 정비사업 이후에는 22.5%로 나타났다. 또한 어류 트로픽길드 분석
에 따르면, 잡식종의 상대빈도가 82.1%에서 23.3%로 하천개선 사업 이후 급격하
게 낮아져 어류에 의한 오염도 및 섭식 구조적 측면에서 하천복원사업 이후 수
생태계가 잘 복원된 것으로 분석되었다. 이와 같은 특성은 다변수 어류평가모델
(Multi-metric fish model)을 이용한 생태건강도 분석에서도 잘 반영되었다. 즉,
어류평가지수 (FAI) 모델값이 하천정비 사업이전에는 평균 50 '보통상태(C)'로
나타났지만, 복원사업 이후 2회 조사에서 81 "양호 상태 (B)", 87.5 "최상상태 (A)"
로 각각 나타나 하천 생태계 건강도는 개선된 것으로 나타났다. 한편, 관평천의
어류 측면에서는 생태건강도가 매우양호 하지만, 생태계교란 양서류인 황소개
구리 (Lithobatus catesbeianus)가 관평천 하류에 집단 서식하는 것으로 확인되
어 향후 수생태계의 관리가 시급한 것으로 평가되었다.
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The International Maritime Organization (IMO), A member of the United Nations, is
involved in the prevention of marine pollution and the regulation of ships for marine safety.
Annex IV addresses regulatory standards for sewage. To notify the wastewater generated
by a ship carrying more than 200 tons of ship weight, but more than 10 persons, to be
treated in accordance with international agreements. The longer the voyage of a ship,
the more important the necessity of installing the wastewater treatment device. Although
many wastewater treatment devices have been made up to now, in this study, we have
carried out practical application of lab scale that can be simplified and miniaturized based
on wastewater treatment equipment in an 18 - seater vessel.
Therefore, membrane, intermittent aeration, and Bioelectrochemistry were applied to the
existing activated sludge process, which led to the miniaturization of the activated sludge
process, but the conditions that can exert more effect were derived. Experimental items
were selected from 22 items such as CODCr, T-N, and T-P. In the case of items requiring
UV-VIS such as CODCr, T-N, etc., the DR-5000 model of HACH and KIT used KIT from
C-MAC.In the case of ship wastewater, general wastewater is forced to be concentrated
and treated more than ordinary wastewater because it is located in a special case (special
case of water shortage). Therefore, it is 3 times bigger than general sewage and 5 times
bigger than general sewage. Therefore, the experiment was carried out with the standard
values of CODCr(750mg/L), T-N(40mg/L) and T-P(5mg/L). The Emission limits were
CODCr(less than 125mg/L), T-N(more than 70% removed from the initial concentration),
and T-P(more than 80% removed from the initial concentration). The results of the
experiment showed that CODCr(20~30mg/L)(more than 95% removal), T-N(3~4mg/L).
Therefore, it can be seen that a considerable amount is removed compared with the initial
concentration.
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금강수계의 건강성 평가를 위한 어류생태 및 수질 특성분석
p

1
Reasearch Division for Industry & Environment, Korea Atomic Energy
Research Institute, Jeongeup 56212, Korea; 2Department of Environmental
Science at Bio Science, Jeonju University, Jeonju 55069, Korea; 3Department
of Environmental Engineering, Korea University, Seoul 02841, Korea

c

이상재 , 박윤정, 오자윤, 안광국

충남대학교 생물과학과, 대전 34134
본 연구에서는 2008년 6월과 2009년 5월 조사기간 동안 금강의 상·중·하류부
의 14개 지점을 선정해서 이·화학적 수질의 특성을 파악하였으며 어류군집의 분
포 및 길드 분석과 생물통합지수(Index of Biological Integrity, IBI)의 다변수 8
개 메트릭을 이용해 금강 수계의 건강도를 평가하였다. 수질 변수 평균 변화를
분석해 본 결과 중상류지점은 수질변수의 변이양상이 크게 없었고 갑천과 미호
천이 합류되는 지점부터 유기물질이 축적되어 수질 변수가 급격한 변이양상을
보였다. 이·화학적 수질 특성을 분석한 결과, 미호천과 갑천이 합류되는 하류지
점부터 BOD, COD, TN, TP, Cond, Chl-a는 증가하는 경향을 보였고 DO는 감
소하여 부영양화와 녹조현상이 진행되고 있는 것으로 사료된다. 어류 군집 분석
결과, 종 풍부도지수와 종 다양도 지수는 중상류지점에서는 증가한 양상을 보인
반면 하류구간에서는 감소하는 양상을 보여 상류는 생태적 안정성은 양호하고
하류는 생태적으로 비교적 불안정한 것으로 보였다. 어류종 분포 분석결과 우점
종은 피라미(Zacco platypus)이며 전체 어종의 20.9%를 차지하였고 아우점종은
갈겨니(Nipponocypris temminckii)가 13.1%를 차지했다. 어류 내성도 및 섭식길
드 특성 분석에 따르면, 중상류지점에는 민감종, 충식성 그리고 여울성 어종이
우점한 반면 미호천이 유입되면서 하수종말처리장 오염원으로 영향을 받는 하
류구간부터 내성종, 잡식성 그리고 정수성 어종 우점에 격정적인 영향을 준 것
으로 나타났다. 따라서 우리는 수질 상태를 개선하기 위해 특히 도심 오염원의
부하량을 줄이도록 노력해야 하며 수생태계 보존과 복원에 관심이 필요한 것으
로 요구된다.

Morphology and Molecular Phylogenetic Position of Benthic
Diatom Encyonema sp. (South Korea)
Min-zi Miaop1, Ling Tan1, Ha-kyung Kim1, Young-Hyo Kim1, In-Hwan Cho1,
Myung-Soo Han12, Baik-Ho Kimc12
1
Department of Environmental Science, College of Natural Science, Hanyang
University, Seoul 04763, Korea; 2Department of Life Science, College of
Natural Science, Hanyang University, Seoul 04763, Korea

Between winter 2017 and summer 2018, benthic diatom samples were collected
from several tributaries of Han River downstream, near Seoul metropolitan
city. To figure out the morphological and molecular characteristics of
diatom species, we conducted the morphological and molecular studies with
isolated diatoms. Totally 40 benthic diatoms were isolated and identified by
morphological and molecular analysis. Of these, one diatom Encyonema sp.
(Cymbellales, Bacillariophyceae) isolated from Surak mountain stream, was
new to Korea, based on SEM study and molecular sequencing analysis of
nuclear small subunit (SSU) rRNA and ribulose-bisphosphate carboxylase
gene (rbcL). We constructed the phylogenetic tree of forty diatoms including
Encyonema sp.. We have compared Encyonema sp. with other species of
genus Encyonema. (1) Encyonema sp. are differ from Encyonema minutum on
less striae in 10µm. (2) Encyonema sp. are differ from Encyonema silesiacum
on none stigmoid near the central striae. (3) Internally, the distance between
pairs of stubs of Encyonema sp. are further than E. minutum, E. silesiacum
and E. cespitosum.
Keywords：phylogeny, benthic diatom, molecular, morphology, Encyonema
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Beef-specific Age Determinant p21 Protein for Early Diagnosis of
Mad Cow Disease
Ik-Soon Jang, Je-Ho Lee, Jong-Soon Choid

Biological Disaster Analysis Group, Korea Basic Science Institute, Daejeon
34133, Korea
Mad cow disease or bovine spongiform encephalopathy (BSE), is a
transmissible, slowly progressive, degenerative, and fatal disease with
major global concerns. A human version of mad cow disease called variant
Creutzfeldt-Jakob disease (vCJD) is presumably caused by eating beef
products contaminated from the cattle infected with mad cow disease. The
high risk of BSE occurrence is reported to be increased in the materials of
central nervous system from cattle of old age. US FDA strengthened the
1997 regulation by prohibiting the use of the highest risk cattle tissues in all
animal feed with 30 months of age or older. However, the early diagnosis
method for BSE surveillance is not established yet. Thus, we examined the
possibility of a beef-specific age determination marker containing the p21
protein. The present invention involves detecting the bovine p21 protein
through an antigen-antibody binding reaction. The bovine p21 protein serves
as a beef-specific age determination marker in the muscle tissue of beef, so
as to determine the age of the beef. According to the present invention, the
p21 protein is significantly greatly expressed in the muscle tissue of beef in
the age of which is lower than 30 months, and is hardly expressed in that
of greater than 30 months. Therefore, the present invention can be valuably
used as a beef-specific age determination marker for the infection prevention
of BSE.
Keywords: Beef, Age, Determinant p21

B512
월악산 산양(Naemorhedus caudatus )의 개체수, 성별, 연령에 관한
연구 및 생태적 서식 특성 분석 ; 무인센서카메라 및 배설물을 이용
한 분석
조재운d, 김규철, 이용학, 이동운, 손장익, 임종필, 이병열, 정승준, 송동주

국립공원관리공단, 원주 26466
본 연구는 월악산국립공원에서 멸종위기종인 산양의 개체수 복원과 개체
수 증가 및 서식지 확장에 관하여 자료를 확보하고자, 월악산국립공원 전 지
역에 무인센서카메라를 이용한 산양 개체수, 성비, 연령 및 배설물을 통한 서
식지 이용특성을 분석하였다. 조사지역은 청문조사를 통해 선정한 5개 지역
33개 대 격자(2㎞X2㎞)에 각 대 격자별 소격자(1㎞X1㎞)에 최소 1대씩 설치
하여 총 80대의 무인센서카메라를 설치하였고, 촬영된 총 7,381장 중 2,866장
의 산양 개체 사진을 토대로 91개체를 분석하였다. 지역별로 영봉·중봉·하봉
에 58개체, 용하구곡 20개체, 만수계곡 7개체, 포암산 5개체, 기타지역 1개체
로 나타났다. 이중 성체는 70개체(76.6%), 아성체 15개체(16.5%), 새끼 6개체
(6.6%), 성별은 암컷 41개체(45.1%), 수컷(31.9%), 성별미상(23.1%)의 비율로 나
타났다. 배설물 좌표를 통한 서식지 이용 분석결과, 경사도는 30°~35°에서
26.8%(F=506.030, p<0.01), 고도는 500~600m에서 22.0%(F=790.124, p<0.01),
향은 SW, W. NW에서 각각 17.1%(F=456.033, p<0.01), 수계와의 거리는 50m에
서 17.9%(F=238.124, p<0.01), 도로와의 거리는 100m에서 44.7%로 서식지 이용
을 보여 가장 높게 나타났다(F=142.865, p<0.01). 본 연구결과로 2007년 산양
복원 사업 초기 15개체에서 2017년 현재 91개체로 확인하였고, 첫 방사지역인
영봉∼중봉∼하봉 일원에서 가장 많은 개체수가 확인되긴 하였으나, 새롭게
용하구곡, 만수계곡 등에서 산양의 서식이 확장됨에 따라 월악산 전반으로 개
체증가 및 속리산으로의 산양 이동도 확인 할 수 있었다. 향후 월악산 산양의
최대수용력에 관한 연구, 월악산 서식지 적합성 평가들을 진행하여, 현재 증가
한 개체수들의 관리 방한 등의 대책이 필요하며, 월악산 산양의 개체수, 암·수
성비, 연령, 생태적 특성 등의 연구 결과로 복원 및 보전 정책을 추진하는데 자
료를 제공하고자 한다.
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핵심어: 무인센서카메라, 개체수, 서식지 이용, 성별, 연령
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Comet assay를 이용한 어류 분자수준 분석과 지표를 통한 다변수 모
델 개발 및 하천생태계의 포괄적 평가

Monitoring for Mosquito Population at Auto Camping Area in
Ansan City of South Korea

김혜진p, 권석철, 신가영, 안광국c

Sumi Nap1, Jiseon Doh2, Seungbie Hong2, Eunyoung Lee2, Hyesuk Baek3, Jae
Seung Yoo14, Yeon Jae Bae5, Hoonbok Yic12

충남대학교 생물과학과, 대전 34134
본 연구는 하천생태계 내에서 작용하는 다양한 물리·화학적 스트레서들의 영
향을 어류를 지표로 이용하여 생태건강성 평가를 통해 확인하고, 또한 DNA 수
준에서의 영향을 Comet assay를 이용하여 파악하며, Pre-warning system으로
서의 기능까지 평가할 수 있는 사례연구로서 실시한 결과물이다. 대전광역시에
흐르는, 금강수계에 속한 갑천 내 5개 지점을 대상으로 생태건강성 평가를 위한
Index of Biological Integrity (IBI)를 우리나라 환경에 맞게 수정 및 적용하여 만
든 Multi-metric Fish Assessment Index (MFAI)를 사용하였고, 지점을 상류 (S1),
중류 (S3), 하류 (S5)로 구분하여 피라미 (Zacco platypus)를 대상으로 Comet
assay를 실시하였다. 본 연구 결과에 따르면, MFAI 모델은 평균 26.8 (Fair)이고
지점에 따라 34 (Good - Fair)에서 20 (Poor)까지 변이를 보였으며, 상류에서 하
류로 갈수록 악화되는 경향을 보였다. 어류의 생태지표특성 또한 하류에서 민감
종의 급격한 감소 및 내성종의 급증이 나타나 생태건강성 평가와 크게 차이 없
는 결과가 나타났다. 유전물질의 오염 정도를 나타내는 Comet assay 결과도 상
류보다 하류로 갈수록 DNA가 손상된 세포수가 증가하는 것으로 나타나, 어체는
상류보다 하류로 갈수록 오염에 대한 스트레스가 가중되는 것으로 나타났다.
이 논문은 2014년도 정부 (교육부)의 재원으로 한국연구재단의 지원을 받아 수
행된 기초연구사업임 (No. 2013R1A1A4A01012939).

1
Department of Bio & Environmental Technology, Graduate School of
Seoul Women's University, Seoul 01797, Korea; 2Department of Bio &
Environmental Technology, Seoul Women's University, Seoul 01797,
Korea; 3Ansan Health Center, Ansan 15335, Korea; 4E-TND, Environmental
Technolog y & Development, Kwang ju 12734, Korea; 5Division of
Environmental Science and Ecological Engineering, Korea University, Seoul
02841, Korea

This study was conducted at the auto camping site in the Ansan City of south
Korea to analyze the mosquito population, and our final goals were to find out
the efficient mosquito control ways and to protect the safety of citizens from
mosquito-borne diseases. We received mosquito population data from 5 DMS
(Digital Mosquito Trap for Monitoring System) equipment and environmental
factor data from the auto weather station in Ansan area. From the mosquito
data analysis, the mosquito control should be concentrated in May - June to
control the effective mosquito population decrease. We also confirmed that
each environmental factor has various effects on mosquito population. The
temperature factor was affected to the monthly mosquito population, and the
daily rainfall was affected to the daily mosquito population. The mosquito genus
captured by DMS were Culex, Aedes, Mansonia, and Anopheles and they showed
higher ratio in order. The mosquitoes genus captured by another mosquito trap,
MOS-hole Pro, were Aedes, Mansonia, Culex, and Anopheles and they showed
higher ratio in order. Analysis of mosquito population in Ansan City from 2016
to 2017 showed that more mosquitoes were collected in 2016. The average
number of mosquito population per day was analyzed by t-test and the results
were significant (T-test, p <0.001). The mosquito population in 2017 was greatly
reduced and it was thought as a result of integrated mosquito management (IMM)
way which was conducted in Ansan city from May 2017.
Keywords: DMS, Mosquito Control, Population
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Morphology and Molecular Phylogenetic Position of Eolimna sp.
and Thalassiosira sp. in Jungnang stream, South Korea
Ling Tanp1, Minzi Miao1, Ha-Kyung Kim1, Young-Hyo Kim1, In-Hwan Cho1,
Myung-Soo Han12, Baik-Ho Kimc12
1

포스터 초록

Department of Environmental Science, College of Natural Science, Hanyang
University, Seoul 04763, Korea; 2Department of Life Science, College of
Natural Science, Hanyang University, Seoul 04763, Korea
In December 8, 2017, the epilithic diatoms were collected from the Jungnang
stream in Seoul metropolitan city (37°33′8′′N, 127°2′42′′E), South Korea.
Of these, two species of Eolimna sp. and Thalassiosira sp., were new to
Korea. To figure out the morphological and molecular characteristics of
the two species, we conducted the light microscope (LM) and scanning
electron microscope (SEM) study to compare with other similar species, and
molecular sequencing analysis of small subunit (SSU) rRNA and ribulosebisphosphate carboxylase gene (rbcL). We constructed phylogenetic tree
and discussed their phylogenetic relationship. Considering the morphometric
measurements and the length–width ratios, there are significant differences
between Eolimna sp. and other similar species, they show narrower valves
and generally more sparse striation.
Keywords: diatoms, Eolimna, Thalassiosira, phylogeny, morphology, SSU,
rbcL

한반도 남부 하구역의 부착돌말 군집 및 환경
김하경p1, 김영효1, 조인환1, Min-zi Miao1, Ling Tan1, 권용수2, 김용재3
한명수14, 김백호c14
1
한양대학교 환경과학과, 서울 04763; 2국립생태원, 서천 33657; 3대진대학교 생
명과학과, 포천 11159; 4한양대학교 생명과학과, 서울 04763

한반도 남부의 하구역 총 512 지점 (동해 135지점, 남해 230지점, 서해 147지점)
을 대상으로 부착돌말군집의 분포특성 및 환경요인의 중요도를 예측하기 위
하여 조사하였다. 조사는 2009~2016년에 강우의 영향이 없는 5월에 실시하였
고 부착돌말 군집 및 수질 환경, 토지이용도를 각각 조사하였다. 조사 결과 출
현한 부착돌말은 총 564분류군이었으며, 전체 우점종은 Nitzschia inconspicua,
N. perminuta로 나타났다. 부착돌말의 출현종과 현존량에 따라 구분한 결과 한
반도 하구역은 4개의 그룹(G)으로 구분되었다. 지리적으로 한반도 남부를 중
심으로 G1과 G2는 동해와 남해-동부 지역, G3과 G4는 서해와 남해-서부 지역
으로 이분하는 특징을 나타냈다. G1은 수온과 DO의 농도가 높았으며 영양염의
농도는 유의하게 낮았다. G3과 G4는 탁도, 영양염이 유의하게 높은 수준을 보
였다. 부착돌말 분포에 영향을 미치는 환경요인은 탁도, 전기전도도, 총인 등이
며 주로 G1의 지표종인 Cymbella silesiaca는 용존산소와는 양의 상관, 탁도, 영
양염과는 음의상관이 강했고, G3, G4의 지표종인 Stephanodiscus invisitatu,
Bacillaria paradoxa에는 탁도, 총인 등이 영향을 미치는 것으로 나타났다. 부착
돌말의 출현에 영향을 주는 요인을 Random Forest를 이용하여 예측한 결과 전
기전도도, 염도, 탁도, 총질소 등으로 나타났다. 결론적으로 한반도 하구역의 부
착돌말류 군집의 분포는 지리적이고 인간활동에 의한 영양염 유입등의 요인에
의해 결정되었다. 서해 또한 남서해안의 높은 조수간만차에 의한 탁도발생과 인
간활동에 의한 유기물 농도 증가에 대해서도 논의되었다.
Keywords: CCA, Cluster Analysis, 부착돌말, Random forest
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한탄강 부착돌말 군집의 시공간적 분포에 미치는
몬순의 영향
조인환p1, 김하경1, 김영효1, 미아오민즈1, 단령1, 이민혁2, 권용수3, 김용재4, 김백호c15
1

2

한양대학교 환경과학과, 서울 04763; 생태조사단 부설 두희생태연구소, 과천
13814; 3국립생태원, 서천 33657; 4대진대학교 생명과학과, 포천 11159; 5한양대학
교 생명과학과, 서울 04763
한반도의 몬순은 6월부터 9월까지 집중된 강우의 형태를 보이며, 연간 전체 강
우의 약 60%를 차지한다. 이러한 몬순은 수서생태계에 다양한 영향을 미친다.
본 연구는 부착돌말 군집형성에 미치는 몬순의 영향을 파악하기 위해 한반도 중
서부에 위치하는 중·부영양 하천인 한탄강 (임진강의 지류) 29개 지점을 대상으
로 2012년 5월부터 2015년 9월까지 4년간 매년 2회씩- 몬순 전(5월, 1차조사), 몬
순 후(9월, 2차조사), 총 8회에 걸쳐 부착돌말과 수질환경을 조사하였다. 모든 조
사의 부착돌말의 출현특성 (출현종수, 생물량)을 기초로 하여, 유사도분석을 실
시한 결과 25%에서 3개의 그룹(G)으로 구분되었으며, 각 그룹은 지리적인 특성
을 보였다. 1, 2차 조사 결과를 종합하면 다음과 같다. 각 그룹의 수질의 경우, G1
이 가장 양호한 반면, G3은 가장 불량한 상태를 보였다. 몬순의 영향으로 G1은
탁도가, G2는 탁도, BOD가, G3은 pH, BOD, TN이 각각 유의한 차이를 보여 개
선되는 효과를 보였다. 부착돌말 군집의 몬순 이후 변동을 측정하기 위해 PCAordination을 이용하였다. 그 결과 G1·3의 경우 매년 변동의 차이가 크게 나타나
지 않았던 반면 G2는 가장 큰 변동을 보였다. 또한 강우량이 가장 많았던 2013년
의 부착돌말군집 변동은 다른 년도에 비해 크게 나타났다. 이를 종합하면, 한탄
강 수계의 부착돌말 분포는 수환경과 함께 수질이 양호한 하천에서는 몬순에 의
한 변화는 크지 않은 반면, 오염된 하천에서는 몬순이후 오히려 수질은 개선되
었으나 오탁성 돌말류가 우점하는 특성을 나타냈다. 결국 몬순에 의한 부착돌말
군집의 변동은 수질과 관련이 있으나, 청정수역이나 오염이 심한 지점에서 수질
변동은 크지 않지만 돌말군집은 중정도 수질을 갖는 지점에서 가장 크게 나타났다.

선택취수시스템을 이용한 상수원의 식물플랑크톤 제어
김영효p1, 조인환1, 김하경1, 권은미,2 김백호c13
1
한양대 환경과학과, 서울 04763; 2㈜에코스타, 수원 16295; 3한양대 생명과학과,
서울 04763

매년 여름철 고밀도 남조발생으로 인하여 팔당취수구로 유입되는 조류로 발생
하는 문제 해결을 위해 막대한 비용지출이 반복되고 있다. 본 연구는 취수구 전
단의 표층수 남조류 차단을 목적으로 개발된 Alternative intake system(AIS)
을 현장에 직접 적용하여 그 성능을 평가하였다. AIS는 투과성이 다른 2개
의 차단막으로 제작되었고, 하부에는 투과성을 높이고 여과성을 향상시킨
PP(polypropylene)사로 제작한 섬모형(FM; fibrous matrix)막이 사용되었다.
시설 운영은 일일 150만톤을 취수하는 취수구 전단에 설치하여, 2015년 4월부
터 11월까지 1차, 2016년 2월부터 현재까지 2차 운전을 실시하였고 매월 1회 AIS
의 성능을 평가하였다. AIS의 차단능을 평가하기 위해 시설의 내부와 외부의 5
개층에서 (1, 2, 3, 5, 7m) 식물플랑크톤 현존량, 엽록소농도, 이취미물질 (2-MIB,
Geosmin)농도 등을 각각 분석하여 비교하였다. 1차 운전기간 동안 식물플랑크
톤 현존량은 남조류(Microcystis aeruginosa)에 의해 조류경보 수준을 나타냈
다. AIS의 외부 엽록소 농도는 전체적으로 0.59∼41.78 범위로 측정되었다. AIS
의 1차 운전기간 동안 식물플랑크톤 현존량 기준으로 평균 40%이상의 차단효과
를 보였으며, 특히 7월에 가장 높은 효과(96%)를 나타냈다. 2차 운전기간에는 규
조류(Synedra acus)가 우점하였고 심층에서 70%이상의 제거효율이 나타났다.
2차 운전기간에 설치한 폭기 장치로 인한 교란작용으로 AIS내부로 유입되는 규
조류 양이 증가해 표층의 차단효과가 떨어지는 것으로 나타났다. 조류차단을 목
적으로 개발된 AIS 남조류가 대량 발생하는 하절기 취수구 전단의 표층수 남조
류 및 이취미 물질 제어에 효과적이며 경제성이 높은 방재기술로 판단되었다.
Keywords: AIS, 조류차단막, Microcystis aeruginosa

Keywords: Epilithic diatom, Asia-monsoon, PCA
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보령호의 어류군집 및 생태건강성평가
최원섭p, 조해민, 허운화, 최준길, 이황구c

상지대학교 생명과학과, 원주 26339
충청남도 보령시 미산면에 위치한 보령호는 충청남도 서북부지역의 생활용수
와 공업용수를 공급하고 있다. 그러나 최근 지속적인 가뭄으로 인하여 저수율
이 감소함에 따라 금강과 연결되는 도수를 통해 수위의 안정을 도모하고 있는
실정이다. 본 연구는 보령호 내의 어류군집을 파악하고, 보령호의 생태건강성
을 평가하고자 하였다. 조사시기는 2017년 12월∼2018년 6월까지 계절별 4회 조
사를 실시하였으며, 다양한 어류상의 채집을 위해 투망, 족대, 자망(4, 6절), 주
낙, 정치망 등의 어구를 이용하였다. 보령호에서 출현한 어류는 8과 14종 3,504
개채였으며, 조사시기별 붕어가 우점을 차지하고 있었다. 보령호의 대표 어업
대상 어종인 붕어를 선정하여 전장-체중 상관관계 및 전장빈도를 분석한 결과
3~4년생(250~270mm)의 개체군에서 현저히 낮은 것으로 분석되었으며, 보령호
내의 붕어 개체군의 연령구조가 양극화되는 것으로 나타났다. 보령호의 생물학
적, 물리·화학적 정보를 이용한 11개의 메트릭을 통하여 정수생태계건강성평가
(LEHA)를 실시한 결과 민감종 및 외래종의 영향으로 보통상태(Fair)로 평가되
었다.

B519

B520
포획감소법(Depletion Method)에 의한 가시고기(Pung itius
sinensis ) 개체군 평가
배대열p12, 윤영진1, 김재구1, 안광국c2
1
Chungrok Environmental Ecosystem Research Institute, Anyang 14059,
Korea; 2College of Bioscience and Biotechnology, Chungnam National
University, Daejeon 34134, Korea

강원도 동해시 대구천(유역면적 3.78㎢, 유로연장 5.05㎞)에 서식하는 가시
고기(Pungitius sinensis, 멸종위기야생생물 Ⅱ급)의 포획 및 이주를 위해 개
체군 규모를 평가하였다. 개체군 조사는 포획감소법(Depletion method)을
적용하여 포획을 통해서 개체군 규모가 감소한다는 가정 하에 단위노력당
밀도(CPUE)와 누적밀도(Cumulative CPUE)간의 회귀식을 통해 포획계수
(Catchability coefficient)를 산정하고, Leslie-Delury식에 적용하여 개체군 규
모를 추정하였다. 본 조사는 원주지방환경청의 포획허가를 얻어 2017년 4~5월
에 3주간(총 6일)에 걸쳐 진행되었으며, 도구는 통발과 족대를 활용하였다.
포획결과 족대를 이용한 CPUE는 통발에 비하여 현저히 높았으며, 채집이 반
복될수록 CPUE는 지속적으로 감소하였다. 또한 포획시 통발 투입수량과 족
대채집 연인원은 점차 늘려갔으나, 각 도구별 CPUE는 이와 역 상관관계를 보
였다. 족대의 경우 CPUE당 8.1∼43.1개체범위이며, 평균 19.1개체/CPUE가 채집
되었고, 반면 통발에서는 CPUE당 2.2∼8.4개체, 평균 5.08개체/CPUE가 확인
되었다. 회귀식에 따른 포획계수(q)는 족대와 통발에서 각각 0.0091과 0.0055
로 나타나 이를 이용한 초기 개체군 산정결과 족대에서 3,813개체, 통발애서
1,480개체로서 대구천에 서식하는 가시고기의 총 개체군 규모는 총 5,293개체
로 추정되었다. 본 연구에서 적용된 포획감소법은 소규모 하천에서 지속적인
조사를 통한 개체군 누적자료를 확보함으로서 전체개체군 규모를 파악하는데
유용하게 적용될 수 있을 것으로 판단한다.
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죽당천에 서식하는 구피(Poecilia reticulata )의 분포현황 및 개체군
평가

Spatio-temporal Dynamics of Plant Virus and Its Vector
Estimated Using an Individual-based Model

배대열p12, 유해찬1, 김재구1, 안광국c2
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구피(Guppy, Poecilia reticulata)는 인기 있는 열대관상어로 남미 북동부가 원산인 소형 담수
어류이지만 현재는 모기퇴치용 또는 관상목적에 의해 도입되어 전 세계에서 발견되고 있고,
적응력과 번식력이 뛰어나 서식조건이 충족되면 폭발적으로 번식하는 것으로 알려져 있다.
경기도 이천시에 위치하고 있는 죽당천은 복하천의 지류이며 상류에 온배수가 유입되어 상
시 25℃이상 높은 수온을 유지하고 있어 구피가 자연 서식하기에 최적의 조건으로 알려졌다.
본 조사는 2018년 5월 25일 실시되었으며, 전체 하천을 총 15개 구간으로 설정하여 각 구간에
서 구피가 서식가능 한 수변부를 중심으로 족대를 이용한 CPUE(Catch Per Unit Effort)방법
을 적용하여 정량조사 하였다. 각 구간별로 최소 10회 이상의 족대조사를 수행하였고, 이를 평
균화 하였다. 각 구간의 대표지점에서 유속면적법에 따라 유량을 산출하였다. 기초 수질 항목
으로 수온, pH, 전기전도도, 용존산소(포화도)등을 현장에서 측정하였다.
죽당천은 상류에서 방류되는 온배수는 약 1.16CMS정도로 산정되었고, 그 외 구간에서 평균
유량은 약 1.79CMS였다. 하천에서 온배수가 차지하는 비율이 전체 유량의 약 64%에 이른다.
조사기간동안 온배수의 영향을 받지 않는 상류(St. 1)와 복하천 본류에서 수온은 20-23℃범위
를 보였고, 온배수가 유입되는 지점(St. 2)부터 복하천 합수전(St. 15)까지 28℃로 일정한 수온
을 유지하였다. 전기전도도는 온배수 유입전 489μS·cm-1, 복하천 본류 410μS·cm-1의 수치를
보이지만 온배수 유입 후~복하천 합류부까지는 평균 2,123μS·cm-1를 보여 약 4배가량 높은
것으로 나타났다. 총 채집된 구피는 1,178개체였으며, 이중 암컷은 47.3%, 수컷은 52.7%로 성비
는 크게 다르지 않았으며, 채집된 개체들은 5mm 미만의 치어에서 50mm 이상의 성체까지 모
두 나타나 안정적인 개체군을 유지하는 것으로 나타났다. 죽당천 구피분포는 복하천 합수부
로부터 약 6-8Km(St. 11 - St. 3)상류구간에 집중적으로 분포하는 것으로 나타났다. 이 구간에
서 개체군 평균밀도는 12.4개체/CPUE 였으며, 최대는 22.8개체/CPUE였다.
죽당천 최상류에서 복하천 합수부까지 총 15개 지점에서 구피를 제외하고 총 6과 11종 148개
체의 어류가 채집되었으며, 그 중 우점종은 107개체가 채집된 붕어, 아우점종은 13개체가 채집
된 얼룩동사리로 나타났다. 출현종은 최하류 지점인 St, 15의 8종이 가장 높았으며, 하류로 갈
수록 출현종수가 증가하는 양상을 보였다. 출현종수와 구피의 CPUE는 역 상관성을 보였으
며, 이는 하류로 갈수록 증가하는 종들로 인해 발생하는 포식압과 종간경쟁의 영향으로 판단
된다.

포스터 초록
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Understanding the spread pattern of plant virus is essential in an efficient
management. However, different types of plant viruses and their effects on
the host plants and vectors may complicate the process. In our study, we
developed a spatially explicit individual-based model which considered the
relationships among the host plant, vector, and plant virus such as effects of
virus acquisition on the vector behavior. First, the effect of virus type (nonpersistent virus (NPV) and persistent virus (PV)) on the temporal dynamics
of the vector population and plant damage was evaluated. Our results
showed a faster increase in vector population for PV infection treatment as
well as higher plant damage compared to NPV infection treatment. Then,
when the spatial distribution of the virus-infected plants was analyzed, a
higher level of aggregation by PV-infected plants than NPV-infected plants
was observed. Our model suggests the need for a lower vector threshold
in the field when PV-infection is detected due to its higher vector growth
rate. Furthermore, as PV-infection spreads faster and is more aggregated, a
larger area of roguing around the infected crops is recommended.
Keywords: agent-based model, integrated pest management, simulation,
crop protection, monitoring
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A Study on Distribution and Seasonal Abundance of Tick Species
as a Potential Vector of Severe Fever with Thrombocytopenia
Syndrome (SFTS)

포스터 초록

Minhyung Jung p, Soowan Kim, Joo Young Kim, Doo-Hyung Leec
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Vascular Plants of Daeheuksando Island in the Dadohaehaesang
National Park, Korea
Ho Lee

Department of Life Sciences, Gachon University, Seongnam 13120, Korea

National Park Research Institute, Korea National Park Service, Wonju 26441,
Korea

Ticks are blood-feeding arthropods and known as an vector for Severe Fever
with Thrombocytopenia Syndrome (SFTS) that is a new fatal vector-borne
disease in China, Japan, and South Korea. To understand epidemiology of
SFTS virus and develop management strategy for the disease, basic biology
and population dynamics of tick vectors need to be addressed. Therefore,
in this study, seasonal abundance of tick populations was monitored at
potential hard tick habitats to understand population dynamics and species
composition of ticks in Gyeonggi-do from 2015 to 2017. Ticks were collected
by using CO2-bait traps and flagging method in four potential hard tick
habitats-coniferous forest, deciduous forest, shrub and grassland. From the
three-year field survey, a total of 4,904 and 2,066 hard ticks were collected
by CO2-bait traps and the flagging method, respectively. Among the hard
tick species collected, Haemaphysalis longicornis (Acari: Ixodidae) was the
dominant species in both collecting methods yielding 94.7 % and 98.8% of
species ratios. Among the four landscapes surveyed, grassland was the most
abundant habitat for ticks yielding 51.7% of total ticks caught throughout the
study period. Furthermore, the three-year survey revealed that the peak
period of nymphal population was April to June, that of adults was June to
July, and that of larvae was August to September.

The flora of vascular plants of Daeheuksando Island was surveyed 30 times
from March, 2014 to January, 2016. The result of this survey revealed 561 taxa;
110 families, 340 genera, 501 species, 3subspecies, 53 varieties and 4 forms.
Endangered species were three taxa; Michelia compressa, Bulbophyllum
inconspicuum and Dendrobium moniliforme. Korean endemic plants of this
area were 8 taxa; Hosta yingeri, Indigofera koreana, Paulownia coreana,
Populus tomentiglandulosa, Rosa kokusanensis, Saussurea polylepis,
Thalictrum uchiyamai and Weigela subsessilis. The red list of vascular
plants according to IUCN categories and criteria were total 12 taxa; 4 taxa
(Centranthera cochinchinensis var. lutea, Dendrobium moniliforme, Michelia
compressa and Prunus yedoensis) in Endangered species(EN), 3 taxa
(Bulbophyllum inconspicuum, Calanthe sieboldii and Saussurea polylepis) in
Vulnerable species(VU), 1 taxa (Marsdenia tomentosa) in Near Threatened
species(NT), 4 taxa(Ardisia crenata, Cymbidium goeringii, Gardneria insularis
and Lithospermum erythrorhizon) in Least Concern species(LC). The floristic
regional indicator plants found in this area were 118 taxa which consist of
5 taxa of grade Ⅴ, 14 taxa of grade Ⅳ, 34 taxa of grade Ⅲ, 14 taxa of grade
Ⅱ, 50 taxa of grade Ⅰ. In addition, the naturalized plants of 48 taxa were
recorded.
Keywords: Daeheuksando Island, Vascular plants, Endemic plants, Naturalized
plants, National park
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of Korea with Special Reference to Korean Endemic Thalictrum
coreanum (Ranunculaceae)
Soonku Sod1, Jang-Geun Oh1, Tae Geun Kim1, Hyeon-Ho Myeong1, Mi Gyeong
Jeon1, Hyun Cho2, Muyeol Kim2, Byung-Bu Kim3
1
Korea National Park Research Institute, Korea National Park Service, Wonju
26441, Korea; 2Department of Life Science, Jeonbuk National Univ., Jeonju,
54896, Korea; 3Korea National Park Service, Wonju 26466, Korea

The aim of this study was to provide basic guidelines for conservation and management of
endangered plants in the national parks of Korea. Thalictrum coreanum (Ranunculaceae),
endemic to Korea, is considered a second-class endangered species by Korean
government and it is listed as an EN (Endangered) species in Red Data Book of Korea. We
analyzed ecological conditions of T. coreanum habitats based on vegetation properties
and soil characteristics. This species which is known to inhabit in rocky ridge and region
rich in light around the valley, where small scale landslides had occurred occasionally,
of Korea and its population was located at an elevation of 490m to 1,160m. In the study
sites, soil organic matter, total nitrogen, available phosphate, exchangeable potassium,
exchangeable calcium, exchangeable magnesium, exchangeable sodium, cation exchange
capacity and soil pH were 2.18-10.47%, 0.13-0.28%, 1.51-4.39ppm, 0.05-0.26cmol+/kg, 0.3225.36cmol+/kg, 0.13-4.17cmol+/kg, 0.05-0.20cmol+/kg, 4.46-20.86cmol+/kg and 4.32-8.00
respectively. Additionally, the genetic variation and structure of three populations were
assessed using ISSR (Inter Simple Sequence Repeat) markers. The genetic diversity of
T. coreanum (P=42.33%, H=0.163, S=0.239) at the species level was very low than that of
other long-lived perennials. Analysis of molecular variance (AMOVA) analysis showed
38.1% of the total genetic diversity was partitioned among regions and apportioned
showing more genetic variance (58.7%) occurred in within population, and 3.2% variation
among populations. Lastly, we developed predicted distribution model based on climate
and topographic factors by applying SDMs (Species Distribution Models). Consequently,
current status of T. coreanum habitats is very fragile and vulnerable, with natural factors
such as soil erosion, slope collapse due to small scale landslide and artificial interference
such as human trampling constantly threatening the species’ survival. Therefore, it is
essential to establish in situ conservation strategies for protecting natural habitats and to
require exploring potential and alternative habitats for reintroduction.
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Biodiversity and Conservation Areas of Herptile Species in South
Korea

Impacts of Marine Debris on Breeding Colony of Black-tailed
Gulls

Min Seock Dop1, Hoan-Jin Jang2, Dae-In Kim2, Jeong-Chil Yooc1

Mi-jin Hong p1, Sang-moon Cho2, Young-soo Kwon3, Gil-pyo Hong3, Ki-baek
Nam3, Ha-na Yoo3, Miran Kimc3
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Department of Biology, Kyung Hee University, Seoul 02447, Korea; 2Bureau
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The spatial distribution of species biodiversity is an important factor to
establish a conservation area. This study evaluated the major habitats of
Amphibians and reptiles according to the state (e.g. general and endemic,
endangered species). It was predicted by using observation data and species
distribution modeling based on the third National Natural Environment
Survey, Natural Resources Survey and Global Biodiversity Information Facility.
The results of species distribution modeling showed that the AUC value of
35 species was 0.776±0.11 (mean±S.D.) and the error value was 0.093±0.02,
which was relatively low. The results predicted that general species would be
distributed mainly in the forest area in the eastern Gangwon province and
the endangered species and endemic species would be mainly distributed
around the agricultural field in the western areas. It was predicted that
endangered species and endemic species would live in the lower altitude than
general species did. Study results showed that the biodiversity of herptile
species was the highest in the forest area in South Korea, which agreed with
previous studies. Endangered species and endemic species tended to live in
the lower altitude area mainly used for agricultural purpose. Therefore, they
are potentially exposed to the risk of development and these areas should be
preserved.

1Department of Biology, Korea Institute of Ornithology Kyung Hee
University, Seoul 02447 Korea; 2Animal Biotechnology and Resource,
Sahmyook University, Seoul 01795, Korea; 3Korea National Park Research
Institute, Korea National Park Service, Wonju 26441, Korea
It has been reported that about 60~80% of the marine debris is plastic,
and over 50 trillion of plastics are floating in the ocean. Seabirds living in
the marine environment are exposed to numerous plastic debris which
cause damages. The major problems by plastic debris are ‘entanglement’
and ‘ingestion’ in seabirds. In this study, we investigated the damages from
plastic debris on Black-tailed gulls Larus crassirostris between 2010 and
2018 in South Korea. We collected data from previous studies and recorded
the damages of plastic debris on the breeding colonies such as Hongdo
Island, Nando Island and Dokdo Island. We visited each colony more than
twice during the breeding season and collected dead or wound birds to
identify causes of death. As a results, the main types of plastic debris that
cause damages to Black-tailed gulls were filament-form (long and thin),
fishing net and fishing line. Fishing net or line were often floating and
remained for a long time in the sea. Those items entangled with a part of
bodies such as legs and wings. Because Black-tailed gulls follow the fishing
boat to obtain food and catch fish near the sea surface, they are vulnerable
fishing line and net. It is required to monitor impact of plastic debris (macro
and micro plastics) on seabirds.

포스터 초록
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Keywords: Biodiversity, Conservation, Reptiles and amphibians, South Korea,
endemic species, endangered species
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논습지에 서식하는 무미류 6종의 먹이자원에 대한 연구
p1
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2
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경희대학교 생물학과, 서울 02447; 2한국생물자원연구소, 인천

논습지는 양서류의 생존과 성장, 번식에 높은 영향을 미치는 필수적인 서식지
로서, 먹이자원이 풍부해 양서류들의 주된 취식공간으로 이용된다. 먹이원에 대
한 정보들은 종들의 생존에 필수 요인으로서 종간 생태적 지위를 밝혀내는데 중
요한 자료이다. 본 연구는 서해안 주변에 서식하는 무미류 6종이 이용한 먹이자
원과 그에 따른 생태적 지위를 파악하기 위해 2017년 4월부터 9월까지 충청남
도 서산시, 당진시, 태안군, 홍성군, 예산군, 아산시에 위치한 40개의 논습지에
서 수행되었다. 먹이자원을 확인하기 위해 위 세척법을 이용하였으며, 주된 먹
이원인 곤충강과 거미강의 개체수를 통해 종간 생태적 지위(niche overlap)를
알아보았다. 그 결과, 무미류 6종 581개체가 취식한 먹이자원은 거미목(30%), 파
리목(25%), 딱정벌레목(16%), 노린재목(6%), 복족강(4%) 순으로 확인되었다. 종
별 취식한 먹이비율은 참개구리가 거미목(25%), 딱정벌레목(21%), 파리목(17%)
순이었고, 금개구리는 거미목(44%), 파리목(29%), 딱정벌레목(9%) 순, 옴개구
리는 파리목(41%), 거미목(20%)과 딱정벌레목(20%) 순, 황소개구리는 딱정벌레
목(28%), 노린재목(26%), 거미목(17%) 순, 청개구리는 파리목(45%), 딱정벌레목
(22%), 거미목(18%) 순이었고, 수원청개구리는 거미목(47%)과 파리목(47%), 파
리목 유충(6%) 순이었다. 종간 생태적 지위를 확인한 결과, 논습지를 이용하는
무미류 6종의 평균 PI(Pianka index)는 0.72로 비교적 높게 중첩되어 있었으며
종별 중첩 정도를 확인한 결과, 대부분 종들 간의 생태적 지위는 중첩된 경향을
보였지만, 외래종인 황소개구리는, 참개구리를 제외한 5종과 모두 분리된 경향
을 보였다. 향후 논습지 주변의 경관적인 요인(산림, 평지 등)과 세부적인 서식
지 요인(수로, 필지 등)에 대한 추가적인 연구들이 수행된다면, 그들의 먹이자원
에 따른 종간 생태적 지위의 차이와 유사성에 대한 보다 정확한 정보들을 확인
할 수 있을 것으로 생각된다.
Keywords; 논습지, 양서류, 무미류, 먹이원, 생태적 지위

Removal Efficiency of NO by Irradiating Electron Beam
with Additives and Absorbed Doses
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3
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Daejeon 34134, Korea

Conventional technologies for removal NO, one of representative nitrogen
oxides, include using plasma and Selective Catalytic Reduction(SCR). In
this study, the removal efficiency of NO was investigated by irradiating
electron beam with additives. The experiments were carried out in a batch
process and 3L Tedlar bag was used. The additivesd were NH4OH, NaCl,
NaOH, Water, Ca(OH)2 and CaCl2. The electron beam accelerator used
is a "mobile electron beam accelerator(0.6 MeV, 33 mA, Korea Atomic
Energy Research Institute, Korea)". A continuous gas analyzer was used
for measure the concentration of NO. Additives are injected into Tedlar
bag and vaporized in an oven at 65°C for 120min. Then, air and NO gas are
injected into it. The electron beam is irradiated with 10kGy (0.6MeV, 0.6mA,
10sec). When NaOH was used, the removal efficiency of NO was 67%. The
removal efficiency of Ca(OH)2, NaCl was 57.6% and 49.3%. The removal of
NO by absorbed dose(5, 10, 15, 20kGy) was also measured by using NaOH
and NH4OH used in the conventional control process as an additive. The
maximum removal efficiency of NaOH were increased 82% at the absorbed
doses 20kGy, and NH4OH was 42%, respectively. The removal efficiency
also increased with doses in both additives.
Keywords: electron beam, removal efficiency, NO, additives, absorbed
doses
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삼육대불암산 생태경관보전지역 내 번식하는 박새 과 조류의 인공
새집 이용현황과 번식실태 조사

Surveys on High-temperature Resistant Natural Populations of
Pyropia Species in West Sea of Korea

박소원p, 김은지, 김호진, 조상문, 한얼, 정훈c

Ro Won Kimp1, Tatyana A. Klochkova2, Min Seok Kwak1, Gwang Hoon Kimc1

삼육대학교 일반대학원 행동과학연구실, 서울 01795

1

이 연구는 2018년 3월12일부터 6월4일까지 서울특별시 삼육대불암산 생태경관
보전지역 내 (37°39’47.59”위도, 127°05’42.00”경도)에 인공 새집을 설치하여 봄철
동안 박새 과 조류의 인공 새집 이용현황을 살펴보고 각 인공 새집의 번식실태
를 알아보고자 진행되었다. 총 40개의 인공 새집 중 14개(35%)가 이용되었으며,
그 중 5개(약 35.7%)만 번식에 성공하였다. 번식실패 원인으로 포식자의 습격
이나 인공 새집의 관찰로 인한 잦은 방문으로 인한 둥지 포기가 예상된다. 연구
및 관찰기간 동안 발견된 박새 과 조류는 박새(Parus major)와 곤줄박이(Parus
varius)가 관찰되었다. 이 연구 결과는 제명호를 포함한 주변환경의 박새 과 조
류들의 인공 새집 이용 현황과 번식실태를 살펴볼 수 있는 중요한 자료가 될 것
으로 예상된다.
Keywords: 인공 새집, 박새 과 조류, 불암산, 제명호, 번식실태

B706

Department of Biology, Kongju National University, Kongju 32588, Korea;
Kamchatka State Technical University, Petropavlovsk-Kamchatsky, 683003,
Russia
2

Species of Pyropia are commercially important edible red algae in Korea, regarded
as a low energy density food, rich in dietary fiber and containing high contents
of vitamins, minerals, and antioxidants. In Korea, the yearly production of Pyropia
is ca. 250,000-400,000 ton/yr and worth up to $ 2 billion dollars, and the farming
proceeds from October to March. The Pyropia gametophytes (i.e. the blade stage)
are not grown in the summer months in the sea farms, as they prefer colder
seawater and air temperatures and deteriorate fast at temperatures exceeding 20℃.
Due to increasing domestic consumption and export, more demands for Pyropia
production have arisen during the last decade. In order to find high-temperature
resistant strain or Pyropia, which can tolerate seawater temperature over 20℃
we surveyed the western and southern coasts of Korea and found several natural
populations of the gametophytes growing in the warmer months. Carpospores
released from the blades in the laboratory were settled on the suspended dead
oyster shells, and the conchocelis phase of two Pyropia species was obtained.
The conchospores released from the mature sporophytes developed into blades,
completing the life cycle in 1 year. The rcbL and SSU rRNA gene sequencing results
showed that our temperature-resistant strains belonged to the clade including P.
haitanensis and P. dentata from Japan, China and Taiwan, but are different from
the strains recorded in those countries. Our molecular-phylogenetic analyses
showed that sequences in each group (i.e. ‘haitanensis’ and ‘dentata’) were very
heterogeneous; for example, in rbcL gene, different isolates of P. haitanensis and
P. dentata had 95.8-100% and 93.3-100% identity, respectively. In SSU rRNA gene,
different isolates of P. haitanensis and P. dentata had 74.7-99.7% and 82.7-78.2%
identity, respectively. Even isolates of the same species from the same country
varied significantly suggesting the locality of each strain overlapping in Far Eastern
countries.

B708

A Study on the Inhabitation Condition of Wild Boar (Sus scrofa )
Population of Bukhansan National Park

A Study on Electron Beam Irradiation Efficiency of SOx by
Additives

Eui Kyeong Kimp1, Hye Ri Kim1, Sang Jin Lim2, Han Ul Kim2, Jin Hong Lee1,
Sang Won Seo3, Gwan Hyeong Kim3, Nam Ho Kim3, Seong Yeol Nam3, Tae
Geun Kimc1

KyeongMok Kimp12, Seo Hee Seo13, JaeKyeong Shin13, Jin Hong Lee2, Tak-Hyun
Kimc1

1

Korea National Park Research Institute, Korea National Park Service, Wonju
26441, Korea; 2Department of Forest Environmental, Kangwon National
University, Chuncheon 24341, Korea; 3Korea National Park Service, Wonju
26441, Korea
The survey was conducted to investigate the inhabitation condition of Wild
boars occurring in the Bukhansan National Park (BNP) between 2016 and
2017. In this regard, the fact that the wild boar should be either conserved as
a biological resources or treated as a harmful wild animal was considered to
provide a reliable management strategy on problem arising from appearance
of the wild boar in urban area.
The number of emerging population of the wild boar occurring in BNP was
calculated on a monthly basis between 2016 and 2017. The result showed that
there was no change in the monthly average of emerging population between
2016 and 2017 (the average number of individual surveyed; 2016: 88.6 and 2017
91.8), suggesting that the population seems to be consistently maintained in
the area.
They breed once a year, and the mortality for the young population in the
first year is approximately 10~90% being very high, but 45~50% on average.
However, various factors might have on impact on the average monthly
number of individuals, reproduction probability, annual catch, inflow from the
outside and expanding habitat area given the fact that the results obtained
was based on the average density and habitat zone of the wild boar occuring
in BNP. Thus, a systematic management strategy is needed to estimate the
accurate number of individuals occurring in BNP in order to provide the
reliable criteria and data collection for the further researches on the wild
boar in BNP.

1
Research Division for Industry & Environment, Korea Atomic Energy
Research Institute, Jeongeup 56212, Korea; 2Department of Environmental
Engineering, Chungnam National University, Daejeon 34134, Korea;
3
Department of Environmental Engineering, Chonbuk National University,
Jeonju 54896, Korea

Air pollution is getting worse because of increasing fuel usage due to
industrialization. SO2, a representative air pollutant, is not only a major cause
of fine dust, but it also causes enormous damage to humans and plants. In
this study, the influence of additives on the control of SO2 gas (Rigas, Korea)
which is the cause of fine dust by electron beam process was studied. The
additives were NaOH, NH4OH, NaClO2, and HA-Na. SO2 was analyzed using
a continuous gas analyzer (Testo, 350K Combustion & Emission Analyzer)
to measure the concentration. The specification of the electron beam
accelerator was as follows (0.6 MeV, 33mA, Korea Atomic Energy Research
Institute, Korea). As a result, the control efficiency for SO2 increased as the
absorbed dose increased. Control efficiency was investigated by injecting
additives. The control efficiency was 58.8% for NaOH, 60.6% for NH4OH, 44%
for NaClO2, and 54.4% for HA-Na at 20 kGy irradiation. When the additives
were compared, it was confirmed that NaOH and NH4OH had the highest
control efficiency.
Keywords: electron beam, SO2, radiation, additives, PM10, PM2.5
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두꺼비 유생(Bufo bufo gargarizans )의 집단합류 시 의존하는 감각
에 대한 연구
한얼p, 김은지, 김호진, 박소원, 조상문, 정훈c

삼육대학교 일반대학원 행동과학연구실, 서울 01795
본 연구에서는 포식자 신호에 노출된 두꺼비(Bufo bufo gargarizans) 유생이 집
단합류 시 의존하는 감각에 대하여 알아보았다. 실험에 사용한 두꺼비 유생은
불암산 내 제명호(37°38'29.06"N, 127°5'58.48"E)에서 채집하였으며, 실험실에서
사육 및 실험이 진행되었다. 실험군 개체들의 실험 수행하기 전에 실험장 내 양
쪽 끝에 두꺼비 올챙이 20마리를 배치하여 각 각 후각적 및 시각적 신호만 보내
도록 하였으며, 포식자신호에 노출된 두꺼비 유생의 행동을 관찰 및 분석하였
다. 실험군 두꺼비 유생의 2분간 행동을 관찰 및 분석한 결과, 후각신호영역과
시각신호영역 중 어느 곳으로도 유의하게 체류시간이 길게 나오지 않았으며 5
분 동안의 행동분석결과에서는 시각신호영역에서 유의하게 체류시간이 긴 것
으로 나타났다. 대조군 개체군들의 행동을 관찰할 때에는 실험장내 후각 및 시
각신호를 위한 두꺼비 유생을 배치하지 않았다. 대조군 유생들의 행동을 2분 및
5분간의 행동을 관찰한 결과, 후각신호영역과 시각신호영역 어느 곳도 유의하
게 선택하여 체류하지 않았다.
키워드: 두꺼비(Bufo bufo gargarizans) 유생, 후각신호영역, 시각신호영역, 포식
자 신호, 체류시간
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The Chlorosis of Pyropia and Development of Resistant Variety
Jong Seok Moonp, Gwang Hoon Kimp

Department of Biological Sciences, Kongju National University, Kongju
32588, Korea
The chlorosis of Pyropia has spread to 83% of the laver farms in Seocheon,
Korea from November, 2017 to February, 2018, and the bleaching and loss
of the Pyropia caused many damage to the fishermen. This phenomenon
has been reported to be due to the deficiency of nutrients, especially
nitrogen nutrients, in aquaculture. While the chloroplasts of Pyropia cells
shrank due to the nutrient deficiency, the vacuoles swelled and the starch
grains accumulated in cytoplasm and the chlorophyll disappears and most
of Pyropia cells are colored carotenoid pigments. Focusing on the chlorosis
of Pyropia occurs in farms lacking nitrogen nutrients, we carried out
experiments using Pyropia yezoensis in order to investigate if the chlorosis
was related to nitrogen in indoor culture. In most experiments it was
observed that in the nitrogen nutrient deficiency the chlorosis progressed
from 3 days later, and completely induced on the 10th day. When we
cultured Pyropia induced the chlorosis under the condition containing
only the nitrogen component, it was not completely recovered. In order to
prepare this chlorosis, we developed resistant variety. When we carried out
experiments using resistant variety, it was confirmed that the chlorosis was
delayed for 10 days than general Pyropia yezoensis

B712

집단합류와 관련하여 후각신호강도에 따른 두꺼비(Bufo bufo
gargarizans ) 유생의 행동비교분석

Microbial Mediated Effects of Thinning on Methane Oxidation
Rates in Forest Soils

한얼p, 김은지, 김호진, 박소원, 조상문, 정훈c

Jaehyun Leep, Jinhyun Kim, Hojeong Kangc

삼육대학교 일반대학원 행동과학연구실, 서울 01795

School of Civil and Environmental Engineering, Yonsei University, Seoul
03722, Korea

본 연구에서는 포식자 상황에 노출된 두꺼비(Bufo bufo gargarizans) 유생의 후
각신호 강도에 따른 행동을 비교 및 분석하였다. 실험에 사용한 두꺼비 유생은
불암산 제명호(37°38'29.06"N, 127°5'58.48"E)에서 채집하였으며, 실험실에서 사
육 및 실험이 진행되었다. 실험장 안에 각 양쪽 끝에 각 각 시각신호를 위한 실험
용 두꺼비 유생과 후각신호를 위한 실험용 두꺼비 유생을 두었다. 후각신호 강
도에 따른 유생의 행동을 보기 위하여 시각신호영역에 둔 두꺼비 유생의 수는
유지(20마리)하였으며 후각신호영역에 둔 유생의 수는 실험그룹에 따라 달리
하였다(1마리, 20마리, 40마리). 후각신호영역에 두꺼비 유생 1마리를 두었을 때,
실험대상 두꺼비 유생들은 후각신호영역와 시각신호영역 어느 곳에도 유의한
선택을 하지 않았으며, 20마리를 두었을 때와 40마리를 두었을 때는 시각영역
에 대한 체류시간이 유의하게 더 긴 것으로 나타났다.
키워드: 두꺼비(Bufo bufo gargarizans) 유생, 후각신호영역, 시각신호영역, 포식
자 신호, 체류시간
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Thinning has been widely used in forest management to improve the quality
of timber products, to protect biodiversity and to maintain ecosystem
functions. Thinning can influence aboveground and belowground forest
characteristics such as community structure, intensity of illumination and
soil abiotic factors, which, in turn, can affect soil microbial processes.
Effects of thinning on vegetation and soil abiotic factors have been well
documented but its effect on soil microbial process and greenhouse gas
fluxes are still not well understood.
In this study, we explored the changes in soil properties, extracellular
enzyme activities and greenhouse gas flux (CO2, CH4) in forests with
different thinning intensities. Intensities of thinning were classified as
control (CK, 800 trees / ha), low intensity thinning (LIT, 700 tree / ha),
mid intensity thinning (MIT, 600 tree / ha) and high intensity thinning
(HIT, 500 tree / ha). Soil CO2 and CH4 fluxes were measured in situ using
Picarro GasScouter™ G4301 Gas Concentration Analyzer from April to
November. Soil enzyme activities were highest in MIT followed by LIT,
CK, and HIT. In addition, soil respiration rate and CH4 oxidation rate were
the highest in MIT. CH4 oxidation rates of LIT and CK were similar while
the lowest value was noted in HIT. MIT showed the highest soil moisture,
organic matter content and the lowest pH. We also conducted DNA based
T-RFLP to determine the changes in community structure of bacteria and
methanotrophs. The community structure of bacteria and methanotrophs
were changed by thinning intensities. This suggests that change in abiotic
factors by thinning affects soil extracellular enzyme activities and microbial
communities, resulting in the change in greenhouse gas fluxes.
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Use of Water Pollution Index, Nutrient and Chlorophyll Changing
Aspects, Trophic State Index Deviation (TSID) and Multivariate
Analytical Techniques to Study Water Quality and Trends in
Chungju Reservoir

장기(2002-2017) 모니터링에 따른 시공간적 특성에 의한 합천호의
이화학적 수질변화

Usman Atiquep, Sang-Jae Lee, Jungjae Kim, Kwang-Guk Anc

충남대학교 생물과학과, 대전 34134

Department of Bioscience and Biotechnology, College of Biological Systems,
Chungnam National University, Daejeon 34134, Korea

본 연구는 수질 변수를 통한 합천호의 이화학적 수질 분석을 목적으로 한다. 특
히 수질에 영향을 미치는 여러 가지 요소 중 강수량에 초점을 맞추어 분석하였
다. 우리나라는 여름철에 강수가 집중된 몬순 강우 특성이 있어 계절에 따른 수
질의 변화가 뚜렷이 나타났고 연별 총 강수량을 통해 분석한 수질 변화에서도
차이가 나타났다. Drought monsoon year와 Intense monsoon year의 비교에서
도 월별 강수량에 따른 수질 변화와 유사한 경향을 나타냈다. 수질 변수 요소 중
전기전도도, 총인(TP), 총질소(TN), 생물학적 산소 요구량(BOD), 화학적 산소요
구량(COD), 총 부유 물질 및 엽록소-a는 강수량과 비례하여 증가하였고 용존
산소량의 경우에는 강수량과 반비례하였다. 또한 수질 변수 간 상관관계를 나타
내어 보았을 때 엽록소-a와 TP, BOD는 높은 연관성을 보였고, TN과 TP 또한 높
은 연관성을 가졌다. 하류인 S1에 비해 상류인 S3가 영양 염류 등의 영향을 많이
받아 높은 오염정도를 나타내는 등 측정 장소에 따른 차이를 보였다. 합천호는
전체적으로 중영양-부영양 상태를 나타내었으며 주로 하절기 이후 부영양 상태
를 보였다.

The focal goals were study of longer term seasonal and inter-annual
deviations in water quality, eutrophication trend assessment plus estimation of
relationships between Chl-a, TN and TP. TN and TP levels largely influenced
by the amount of monsoon rainfall during summer. The outcomes showed
the dam system rich in TN but lower TP levels implying thereby a stronger
P-limitation picture. Chl-a showed weak linear relationship to TN and TP
surmising highly turbid and nutrient-rich inflows to the dam. Nonetheless, the
inter-annual variations showed a temporal increase in the chemical oxygen
demand (COD) as well as in TN displaying greater industrial and agricultural
runoffs. Transition zone (Tz) played a crucial part in leaching down of total
suspended solids (TSS) that showed forthcoming siltation issues especially in
the riverine (Rz) and transition zones (Tz). Inflow and discharge interaction
between TN and TP indicated higher TN inflows as well as lower TP
discharges. TSID presented the growth of zooplankton grazing phenomena
as an unambiguous sign of eutrophic waters as well as the lengthier water
residence time in the dam. It could be concluded that Chungju dam could
be having impending eutrophication problem provided nitrogen-rich inflows
persistent besides there would be likelihood of siltation problem especially in
the riverine zone (Rz), leading to semi obstructed gravitational flow.

강유진p, 신여립, 신가영, 안광국c

Keywords: Multivariate analysis, temporal dynamics, eutrophication, riverine
zone, water quality

C102

C104

백제보 설치에 따른 이화학적 수질의 시간적 변이 분석
p

c

영산호에서의 장기간의 이화학적 수질분석 및 부영양화지수 분석

김유진 , 김정재, 최경태, 안광국

나현희p, 권석철, 송동근, 안광국c

충남대학교 생물과학과, 대전 34134

충남대학교 생물과학과, 대전 34134

본 연구는 금강수계의 백제보 부근에서 이·화학적 수질의 시간적 변이 파악을
위해 2004 ~ 2017년까지 측정된 환경부 수질자료를 분석하였다. 이용된 수질
변수는 전기전도도(Electric conductivity, EC), 용존산소량(Dissolved oxygen,
DO), 수온, 생물학적 산소요구량(Biological oxygen demand, BOD), 화학적 산
소요구량(chemical oxygen demand, COD), 총인(Total phosphorus, TP), 총질
소(Total nitrogen, TN) 및 총부유물(Suspended solid, SS)의 항목으로 이들의
수질특성은 연별, 계절별로 큰 변이를 보였다. 총인 및 이온희석현상의 지표로
이용된 전기전도도는 계절별 분석에서 장마기에 크게 감소하는 현상을 보이며
강우와 역상관관계(p<0.01 , n=163)를 보였으나, 계절별 총인은 갈수기에 비해
장마기에 증가하는 특성을 보여 강우와 상관관계(p<0.01 , n=163)를 보였다. 한
편, 생물학적 산소요구량 및 화학적 산소요구량은 강우와 유의한 관계(p>0.05,
n=163)를 보이지 않았고, 계절별 총부유물 농도는 강우기에 크게 증가했고 강우
와 유의한 관계(p<0.01, r=0.6155)를 보였다. 생물학적 산소요구량의 계절적 변화
패턴은 화학적 산소요구량과 유사한 양상(r=0.4751, p<0.01)을 보였으며, 마찬가
지로 총질소의 변화패턴 또한 총인과 유사한 양상(r=0.0579, p<0.01)을 보였다.
보 설치로 인한 수체의 정체와 유량 증가로 인해 총인과 총질소가 심층으로 침
전되어 백제보 설치전에 비해 설치후에 감소하는 특성을 보였고, 용존산소량은
보 설치후에 증가하는 현상을 보였다. 4대강 사업 후 물리적 환경변화에 기인한
수질 변화 분석 결과에서 녹조량 감소를 위해서는 지속적인 총인 관리와 총인
외에도 영양염류 조절, 생물학적 산소요구량 증가를 유발하는 비점오염원관리
등이 시급하다는 것을 알 수 있다.

본 연구의 목적은 영산강 하구에 위치한 영산호의 장기간의 수질을 시·공간적
으로 분석하고, TSI(Trophic State Index)지수 분석을 통해 영산호의 부영양화
정도를 알아보는데 있다. 또한 경험적모델(Empirical Model)분석 및 TSI 편차분
석(Trophic State Index Deviation)을 통해 영산호 내의 식물플랑크톤 성장의 제
한요인을 파악하는데 있다. 이를 위해 영산호 내의 3개 지점에서 2002년부터
2017년까지 측정된 환경부의 수질데이터를 이용하였다. 이용된 수질변수는 전
기전도도(conductivity), 총부유물질(TSS), 총질소(TN), 총인(TP), 생물학적산소
요구량(BOD), 화학적산소요구량(COD), 용존산소량(DO), 엽록소-a(CHL-a),
TN:TP 비(TN/ TP) 및 투명도(SD)의 10개 항목으로, 영산호에서의 이·화학적 수
질변수들은 계절성 강우에 따라 크게 달라지는 것으로 나타났다. 연평균 수질자
료 분석결과, 총질소와 총인은 전체적으로 감소하는 경향을 보인 반면, 화학적
산소요구량과 엽록소-a는 최근 점차 증가하는 경향을 나타냈다. 경험적모델 분
석결과, TN과 CHL-a는 상관관계()를 나타내지 않은 반면, TP와 CHL-a는 높은
상관관계()를 나타내 영산호에서의 식물플랑크톤 현존량은 주로 인에 의해 조
절되는 것으로 사료되었다. 또한, TP-SD모델 분석결과, SD의 변이가 TP에 의
해 53%() 설명되는 것으로 나타나, 이러한 인의 농도에 따라 투명도의 크기가 조
절되는 것으로 나타났다. TSI 지수를 이용한 영산호의 부영양화정도 분석결과,
TSI(TP)와 TSI(SD)는 연중 내내 부영양-과영양상태를 보인 반면, TSI(CHL-a)
는 중영양-부영양상태를 보였다. 특히, TSI(CHL-a)는 하절기에 TSI(TP)가 증가
함에 따라 증가하였다가, 강우량 증가에 의해 TSI(TP)와 TSI(SD)가 소폭 감소함
에 따라 소폭 증가하는 것으로 나타나, 영산호에서의 식물플랑크톤 현존량은 TP
유입에 따른 SD의 변화에 의해 조절되는 것으로 사료되었다. 또한 TSI 편차분석
결과 영산호는 광 제한상태인 것으로 나타나, 영산호에서의 식물플랑크톤 현존
량은 광량에 의해 조절되는 것으로 나타났다. 따라서 향후 영산호에서의 효율적
인 수질관리를 위해서는 총인의 농도 외에도 수체내로 투과되는 광량을 고려한
수질관리대안 마련이 필요할 것으로 사료된다.
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가는돌고기 (Pseudopu ng tu ng ia tenu icor pa), 감돌고기
(Pseudopungtungia nigra) 및 돌고기 (Pungtungia herzi) 개체군의
이화학적 수질특성 및 서식지의 물리적 차이에 따른 분포 특성
신여립p, 권석철, 어남규, 안광국c

충남대학교 생물과학과, 대전 34134
본 연구는 4대강 수계에 서식하는 가는돌고기(Pseudopungtungia tenuicorpa,
Pt), 감돌고기(Pseudopungtungia nigra, Pn) 및 돌고기(Pungtungia herzi, Ph)
개체군을 대상으로 분포에 따른 이화학적 수질 내성도 및 생태지표 특성을 분석
하였다. 분석을 위해 총인 (TP), 총질소 (TN), 질산성 질소 (NO3-N), 암모니아성
질소 (NH4-N), 전기전도도 (EC), 생물학적 산소요구량 (BOD), 화학적 산소요구
량 (COD) 및 총부유물 (SS)의 8가지 수질변수를 사용하였다. 이화학적 수질 내
성도를 살펴본 결과, 세 개체군은 수질항목별로 제한적인 내성범위를 보였고 양
호한 수환경을 선호하는 것으로 나타났다. 또한, 생태지표 특성을 분석한 결과,
세 개체군 모두 충식종(Insectivores)과 민감종(Sensitive species)의 비율이 높
고, 잡식종(Omnivores)과 내성종(Tolerant species)의 비율이 낮게 나타났다. 본
연구에서 이용된 수질 내성 분포 및 생태지표 특성 분석과 같은 기법은 수생태
건강성 평가기준을 결정하는 중요한 기법으로서, 이전에 선정된 생물의 기준을
검증하는데 중요한 자료가 될 것으로 사료된다.

C107
한강하류 성산대교에 출현하는 식물플랑크톤 규조류 군집의 계절
별 메타게노믹스 분석
이연수p, 왕휘, 라마라즈 사타시밤, 기장서c

상명대학교 생명과학과, 서울 03016
규조류는 독립영양 단세포 원생생물로 해양과 담수에 널리 분포하며, 종수는
10만종 정도로 추정된다. 세포는 규산염 껍질의 모양에 따라 형태적으로 구분
되며, 세포사멸 이후에도 오랜기간 환경에 잔류한다. 규조류는 서식지에 따라
출현종이 다르고 환경변화에 민감하게 반응하여, 오래전부터 환경지표생물로
이용되어 왔다. 본 연구는 우리나라 중요수자원인 한강의 규조류 군집구조를
분자생물학적으로 파악하는 것이다. 한강하류 성산대교에서 계절별로 3월, 6
월, 9월, 12월에 물시료를 채집하여, 환경DNA를 추출하고, 식물플랑크톤 유전
자 정보를 분석하여 한강하류에 서식하는 구조류 군집구조를 규명하였다. 차
세대염기서열분석방법으로 총 2,627개의 염기서열 단편을 분석하였으며, 그
중 31%가 미세조류(식물플랑크톤)이며 11%가 규조류인 것을 확인하였다. 미세
조류 내에서 26%정도가 규조류가 차지하고 있다. 냉수온기인 3월과 12월에 규
조류 Coscinnodiscophycidae 강과 Thalassiosiranae 강이 크게 우점하였다.
반면, 고수온기인 6월과 9월에는 Mediophyceae 강에 속하는 Cyclotella spp.
이 높은 우점종으로 파악되었다. 전반적으로 계절별 차이가 존재하지만, 전체
규조류에서 Coscinodiscophycidae와 Mediophyceae 강이 각각 31%, 32%를
차지하며 다른 분류군보다 더 많이 분포하는 것을 규명하였다. 본 연구는 한강
하류에 출현하는 규조류의 계절별 군집구조를 분자계통학적으로 파악하였으
며, 향후 한강하류의 규조류의 분류와 생태를 이해하는데 기여할 것이다.
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Analysis of Water Quality and Benthic Macroinvertebrate
Community in Streams near Gumi Industrial Complex

Extensive Assessment of Pyrosequencing and Morphological
Data Reveals High Diversity of Freshwater Phytoplankton

Seon Min Parkp, Sang Hwan Lee, Shi Hyun Ryu, Mi-Jung Baec

Thangavelu Boopathi, Hansol Kimp, Sofia Abassi, Hui Wang, Jang-Seu Kic

Biodiversity Conservation & Change Research Division, Nakdonggang
National Institute of biological Resources, Sangju 37242, Korea

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea

Freshwater habitat in Gumi city has suffered from various anthropogenic
disturbances, especially wastewater from industrial complex. Therefore,
we surveyed 5 study sites (Gwangpyeongcheon: 3 sites and Igyecheon: 2
sites) nearly located in industrial complex in Gumi city, Korea with various
environmental factors. In water quality, BOD was ranged from 2.1 to 5.1mg/
L, TN was from 0.87 to 5.86mg/L and conductivity was ranged from 219.9
to 3,056us/cm. In benthic macroinvertebrate community, totally 17 taxa (4
phylum, 5 class, 7 order, 15 family) with 3396 individuals/m2 in average were
collected. Chrionomidae spp. and Limnodrilus gotoi were the first and/or
second dominant species in all sites. Considering Benthic Macroinvertebrate
Index, all the sites were in Level D except one. Species richness decreased
with high values of BOD (R²=0.45) whereas the richness increased with
high values of NO3-N (R²=0.34). Based on our research, these two streams
showed low benthic macroinvertebrate diversity with poor water quality
in spite of various effort to recover the health of the freshwater habitat,
suggesting that we need continuous monitoring to track the recovery in
freshwater diversity.
Keywords: Benthic macroinvertebrate, water quality, industrial complex,
freshwater habitat

Environmental monitoring of the succession of phytoplankton communities
in freshwater ecosystems is critical in efficient water quality management.
In this study, we analysed the monthly dynamics of eukaryotic
phytoplankton diversity and community structure in a freshwater reservoir
(Paldang reservoir, Korea) using small subunit ribosomal RNA (SSU)
pyrosequencing. We analysed physicochemical and biological parameters of
water samples collected at monthly intervals from March 2012 to February
2013. The occurrence of phytoplankton exhibited a monthly variation: low
in September (13.2%) and February (9.7%) and high in May (75.5%), July
(76.5%), August (86.3%), and November (70.6%). We observed greater
phytoplankton diversity predominantly represented by diatoms (37.4%),
dinoflagellates (29%), cryptophytes (16%), and chlorophytes (10.4%). In early
and mid-spring, diatoms, particularly Stephanodiscus spp., were dominant;
however, in late spring and early summer the cryptophyte, Cryptomonas
spp. was dominant, and the dinoflagellate Peridionopsis sp. was dominant in
late summer and late autumn. Overall, our molecular results represented a
typical pattern of seasonal phytoplankton succession in temperate regions.
Pyrosequencing detected more phytoplankton taxa that were unresolved
under microscopy, suggesting the usefulness this method in continuous
monitoring of phytoplankton communities in freshwater ecosystems.
Keywords: Paldang reservoir, phytoplankton, diversity, pyrosequencing,
metagenomics
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Cyanobacterial Diversity and Seasonal Changes in Paldang
R e s e r vo i r ( Ko r e a ) E x p l o r e d b y M i c r o s c o p y a n d 4 5 4
Pyrosequencing
Boopathi Thangavelu, Won Ji Choip, Yeon Su Lee, Jang-Seu Kic

포스터 초록

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea
Cyanobacteria are the major component of the bloom forming community
that has to be monitored frequently. Hence, we have analyzed molecular
diversity and seasonal changes of cyanobacteria in Paldang reservoir
using morphological and 16S rRNA pyrosequencing. The samples were
collected from four stations during Mar.~ Dec. 2012. Totally, 40 phylotypes
of cyanobacteria were identified after comparing 49,131 pyrosequence reads.
The cyanobacterial genera such as Anabaena, Aphanizomenon, Microcystis,
Synechocystis were predominantly present in the samples. However, majority
of cyanobacterial sequences (65.9%) identified here were of uncultured
origin. In contrary, morphological identity of cyanobacteria revealed different
pattern which resolved eight cyanobacterial genera. Seasonal pattern of
cyanobacterial community was also observed, with no occurrence in Mar.
and Dec. The relative abundance of cyanobacterial sequences was observed
as high in Aug. These suggested that pyrosequencing approach can reveal
cyanobacterial diversity that undetected morphologically, and can be used
as a reference for studying and monitoring of cyanobacterial communities in
Paldang Reservoir.
Keywords: Paldang reservoir, cyanobacteria, diversity, pyrosequencing,
metagenomics
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Skeletal Morphology of Holotype of Microphysogobio rapidus
Chae & Yang, 1999 using X-ray CT-scanning

Morphological Identification of Lepidii seu Descurainiae Semen
and Adulterant Seeds Using Microscopic Analysis

Sang Ki Kimp1, Sun Yeom2, Kyong In Suh1, Byeong Soo Chaec3

Jun-Ho SongP, Byeong Cheol Moon, Goya Choi, Sungyu Yangc

1
Animal & Plant Resources Division, Nakdonggang National Institute of
Biological Resources, Sangju 37242, Korea; 2ECME Co., Goyang 10223, Korea;
3Institute of Freshwater Ecology, Daegu 41518, Korea

Herbal Medicine Research Division, Korea Institute of Oriental Medicine,
Daejeon 34054, Korea

Microphyogobio rapidus (Cyprinidae, Gobioninae), living in an upstream
at the Nakdonggang River, Korea, represents an endangered species Class
I by ministry of environment. Although the species has been known to
ichthyologist for 20 years, anatomical details of its osteology remain poorly
understood. Therefore, we tried to identify internal skeletal structures using
the holotype of M. rapidus. In order to describe the skeletal morphology of
holotype of M. rapidus with the use of X-ray CT-scanning. This method
enables us to perform a detailed osteological study, without damaging
the holotype. This osteological survey showed similarity with other
Microphysogobio species, in particular with M. yaluensis, and M. koreensis.
Besides this analysis, a set of morphological characters that distinguished M.
rapidus from other species in the genus could also be found, such as shape
of caudal skeleton. These results of osteology may help to clarify the validity
and the phylogenetic relationships among Microphysogobio species.

Lepidii seu Descurainiae Semen, the dried ripe seeds of Descurainia sophia
(L.) Webb ex Prantl or Lepidium apetalum Willd., is used widely as a
traditional herbal medicine in northeast Asia. However, seeds of a number
of other species have been misidentified as Lepidii seu Descurainiae
Semen, and therefore misused, because of morphological similarities
among seeds of these species. Therefore, to accurately identify Lepidii
seu Descurainiae Semen, we investigated the morphology, mucilage
reaction, and micromorphology of Lepidii seu Descurainiae Semen and
seeds of other plant species. We used a stereomicroscope and a scanning
electron microscope to describe and compare various morphological and
micromorphological characteristics of seeds, and a light microscope to
determine the presence or absence of mucilage. We evaluated the potential
usefulness of mucilage as a morphological marker for seed identification.
The shape, outline, and size of seeds were useful characteristics for
identif ication. The mucilage reaction and the three types of seed
ornamentation identified in this study were particularly valuable for seed
authentication.
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Keywords: Lepidii seu Descurainiae Semen, Descurainia sophia, Lepidium
apetalum , scanning electron microscope, mucilage reaction
*This work was supported by the Discovery and Conservation of Medicinal
Herb Resources from the Korea Institute of Oriental Medicine (grant
number K18401).

D501
Degradation of Oxalic Acid in Aqueous Solutions Using Gamma
Radiation
Kang Leep, Dongwoo Kim, Tak-hyun Kim, Seungjoo Limc

Korea Atomic Energy Research Institute, Jeongeup 56212, korea
Radiolytic degradation of oxalic acid was investigated. The results showed
that degradation rate of oxalic acid were increased with an increase of
absorbed dose. Degradation efficiencies at initial concentrations of 1, 2, 5,
and 10 mM at 10 kGy were 81, 80, 57, and 37, respectively. Kinetic studies
were conducted to evaluate the degradation of oxalic acid using gamma
radiation. The kinetic results of 1, 2, 5 and 10 mM of oxalic acid showed that
the degradation efficiency of oxalic acid was decreased with increasing initial
concentration of oxalic acid and follows pseudo-first order kinetics. The
dose constants of oxalic acid at concentration of 1, 2, 5 and 10 mM are 0.84
kGy-1, 0.8 kGy-1, 0.42 kGy-1 and 0.23 kGy-1, respectively. The degradation
of oxalic acid in the presence of Fe(II) and Cu(II) were investigated with
gamma radiation. The degradation efficiency of oxalic acid was increased in
the addition of metal ion (Fe(II), Cu(II)), but was decreased with the excessive
concentration of metal ion. Oxalic acid could be effectively degraded using
gamma radiation and mineralization was enhanced in the presence of Cu(II).
Keywords : oxalic acid, radiation, catalyst

D701
Seed Morphology of Some Conifers in Korea
Balkrishna Ghimirep, Sung Won Son, Mi Jin Jeong

Plant Conservation Division, Korea National Arboretum, Pocheon, 11186,
Korea
The seed morphology of 17 species belonging to eight genera and four
families of Pinales were investigated using scanning electron microscopy
and light microscopy, with the purpose of evaluating seed morphological
differences among the species. Considerable variation was observed in
color, shape, size and surface micro-morphology. Mostly seeds were
brown with various shades within it and rarely black in color. Among the
studied species, the largest seeds were of Torreya nucifera (22.39–23.17 ×
10.92–11.43 mm) and smallest were of Thuja koraiensis (3.97–4.79 × 2.17–2.7
mm). Concerning the seed shape, most of the species had ovoid or obovoid
to elliptical seeds. Abies species had ovoid to trigonous seeds whereas
Tsuga sieboldii had trigonous to irregular seeds. Correspondingly, Torreya
nucifera and Cephalotaxus koreana had broadly elliptical seeds whereas
Taxus species had broadly ovoid to pyriform seeds. Six types of surface
micro-sculptures were identified in the studied taxa. Among all, seven
species were with colliculate surface micro-sculpture, four species with
reticulate, three with striate, two with lineate and only Juniperus rigida was
with rugose surface micro-sculpture. In four genera and ten species of
Pinaceae, three types of surface micro-sculpture were found. The embryo
was axial-linear type in all species with relatively smaller size in Taxaceae
and Cephalotaxus.
Keywords: Seed morphology, Conifers, Pinales, Surface micro-sculpture
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D702
Seed Morphology of Basal Angiosperms in Korea
Balkrishna Ghimirep, Gang Uk Suh, Cheul Ho Lee, Mi Jin Jeong

포스터 초록

Plant Conservation Division, Korea National Arboretum, Pocheon, 11186, Korea
The seed morphology of 29 taxa belonging to 18 genera and eight families
of basal angiosperms were investigated using scanning electron microscopy
and light microscopy. The primary propose of this study was to evaluate
seed morphological variations among the species and also to understand the
possible evolutionary trends of seed features in the basal angiosperms. In
the studied taxa, seed color was quite varied. The seeds were mostly brown,
chestnut, spotted or occasionally black in color. Most of the species had
globose/spherical seeds some species had ovoid, obovoid, elliptical, and few
species had trigonous and reniform seeds. Regarding the seed size the largest
seeds were of Machilus thunbergii (17.11–17.94 × 15.24–15.87 mm) followed
by Litsea japonica (15.57–15.98 × 8.14–9.79 mm) and the smallest seeds were
of Saururus chinensis (1.18–1.27 × 0.9–0.95 mm) followed by Euryale ferox
(1.97–2.23 × 1.39–1.51 mm). Remarkable seed size variation found within the 12
species of Lauraceae, the difference between largest Machilus thunbergii and
the smallest Lindera erythrocarpa seeds was more than three times. Mainly
eight types of surface microsculpture were identified within 29 species
included in this study. The reticulate pattern was highly dominated among
eight types representing 18 species followed by smooth surface with three
species and colliculate and rugose with two species of each. Four embryo
types were identified within 29 species of which basal-rudimentary was
found in 16 taxa followed by foliate investing (nine), basal capitate (two), and
foliate spatulate (two).
Keywords: Seed morphology, Basal angiosperms, Surface micro-sculpture,
Embryo

228

73포스터초록8192B.indd 228

2018. 8. 20. 오전 10:56

Depletion of Cell Cycle Regulators Increases Germ Cell Apoptosis
in Caenorhabditis elegans
Hyemin Minp, Ichiro Kawasaki, Yhong-Hee Shimc

Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Korea
Cell cycle regulators often show non-canonical activities after developmental
mitotic divisions. In this study, we investigated roles of cell cycle regulators in
germ cell apoptosis during C. elegans development. We found that depletion
of several cell cycle regulators increased physiological germ cell apoptosis.
Especially, cdc-25.2 mutants showed a high level of germ cell apoptosis.
Interestingly, cdc-25.2 was required in both the soma and the germline to
increase germ cell apoptosis, which was revealed by tissue-specific RNAi
depletion. Furthermore, cdc-25.2 mutants showed an increased expression of
gst-4::GFP, which is an indicator of oxidative stress, in the intestine. These
results suggest that both somatic and germline factors involve in regulation
of germ cell apoptosis by cell cycle regulators. Here, we further examined a
possible correlation between stress responses in the intestine and the level of
germ cell apoptosis in C. elegans adult hermaphrodites. Our study suggests
that cell cycle regulators function as non-cell-autonomous regulators of germ
cell apoptosis.

E403
Expression of cdc-25.2 is Activated at the L3 Larval Stage by
Binding of NHR-6 to the Intron1 for Proper Development of
Spermatheca in C. elegans
Esther Younp, Ichiro Kawasaki, Yhong-Hee Shimc

Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Korea

This work was supported by NRF grant-2018R1A2B6007915.

CDC25 is a conserved cell cycle regulator promoting cell cycle from yeast
to human. In C. elegans, CDC-25.2 regulates oocyte maturation and cdc25.2 mutant shows endomitotic oocyte phenotype (Emo). Emo is induced
by a defect in either oocyte maturation or somatic gonad including
spermatheca. Here, we found that both germline- and soma-specific RNAi
of cdc-25.2 induced Emo. We also found that a cdc-25.2 transgene had
a distinct expression in the spermatheca depending on the presence of
the Intron1. Furthermore, we identified that the spermathecal cell number
was decreased when cdc-25.2 was depleted. We next screened putative
transcription factors that drive the expression of cdc-25.2 by binding to the
intron1. Among them, RNAi of nhr-6 highly induced Emo, and expression
of cdc-25.2 was reduced at the spermatheca. Moreover, mRNA level
of cdc-25.2 was significantly decreased at the L3 larval stage in nhr-6
mutant than in wild type. Taken together, our results suggest that cdc-25.2
is transcriptionally activated by NHR-6 at the L3 larval stage to regulate
proper development of the spermatheca.

Keywords: cell cycle, cdc-25.2, stress response, germ cell apoptosis, C.
elegans

This study was supported by NRF grants 2015R1D1A1A01057488 and
2015R1D1A1A01057853.

E402
g ipc-1 and g ipc-2 are Required for Sperm Retention in
Caenorhabditis elegans Spermatheca
Jaehoon Kimp, Esther Youn, Sunhee Ko, Ichiro Kawasaki, Yhong-Hee Shimc

Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Korea
G-protein signaling pathway plays a key role in many cellular processes.
RGS-GAIP interacting protein C (GIPC) is one of the diverse G-protein
components. The role of GIPC has been studied in many organisms, but little
is known in C. elegans. In this study, we examined the roles of GIPC for C.
elegans fertility because gipc-1(hc192); gipc-2(ok1172) hermaphrodites have
a very small brood size. First, we found that the fertility of gipc-1; gipc2 hermaphrodites was partially recovered by mating with wild-type males.
Second, both oocytes and sperm of gipc-1; gipc-2 hermaphrodites were
produced normally and appeared to be functional. Third, qRT-PCR results
indicated that gipc genes are strongly expressed in the sperm. Fourth, the
newly produced sperm of gipc-1; gipc-2 hermaphrodites were immediately
depleted from the spermatheca and scattered into the uterus. Finally, we also
frequently observed stacked oocytes in the proximal gonad in gipc-1; gipc2 hermaphrodites. These findings suggest that defective fertility of gipc-1;
gipc-2 is due to abnormal sperm depletion and subsequent malfunctioning of
ovulation.
This work was supported by NRF grant-2018R1A2B6007915.
Keywords: G protein signaling, spermatheca, fertility, Caenorhabditis elegans

포스터 초록
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E404
Autophagy of Germ-granule Components, PGL-1 and PGL-3,
Contributes to DNA Damage-induced Germ Cell Apoptosis in C.
elegans
Hyemin Min, Yong-Uk Lee, Yhong-Hee Shim, Ichiro Kawasakid

Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Korea
P granules, the C.elegans germ granules, have critical functions for its
postembryonic germline development. They are localized at the perinuclear
region of germ cells during most of the development. However, biological
significance of this specific localization remains elusive. We previously
reported that PGL-1 and PGL-3, the defining components of P granules,
are lost from the perinuclear region prior to germ cell apoptosis, and that
this loss is significantly enhanced upon DNA damage. In this study, we
found that removal of PGL-1 and PGL-3 from germ cells following DNA
damage was significantly reduced in autophagy mutants. Furthermore,
failure to increase germ cell apoptosis upon DNA damage in these mutants
was significantly suppressed by pgl-1 or pgl-3 mutation. We also found
that autophagy was induced following UV irradiation in the pachytene
region in PGL-1, PGL-3, and CEP-1 dependent manner. We hypothesize
that DNA damage-induced autophagy removes PGL-1 and PGL-3 from the
perinuclear region of germ cells, which contributes to fully induce germ cell
apoptosis upon DNA damage in C. elegans.
This study was supported by NRF grants, 2015R1D1A1A01057488 and
2015R1D1A1A01057853.
Keywords: autophagy, germ cell apoptosis, P granules, PGL-1, PGL-3
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E405
CRISPR/Cas9-mediated NSD1 Knock-down in Human Glial and
Neuronal Cell Lines

Functional Analysis of NSD Knock-out Drosophila Created by the
CRISPR/Cas9 System

Bokyeong Song p, Hyewon Shin, Taejoon Kim, Saeyan Choi, Chihyun Won, ImSoon Leec

Saeyan Choip, Taejoon Kim, Bokyeong Song, Im-Soon Leec

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

포스터 초록

E407

The NSD1 is one of the NSD family members which function to methylate
specifically onto a H3K36. Mutations in the NSD1 cause Sotos syndrome,
which characterize by overgrowth in height, weight and head size.
Interestingly, the Sotos patients have delays in their motor, cognitive and
social development as well, indicating that NSD1 may be critical in brain
function. In this study, we investigated the effect of absence of the NSD1 in
brain cells using human neuron and glial cell lines, SH-SY5Y and U87-MG.
First, we constructed the plasmid expressing gRNA that was designed to
break the target DNA sequence on the NSD1. The plasmid was transfected
into cells, then expressed gRNA and humanized Cas9 to induce small indels.
PCR and restriction enzyme digestion were used for primary detection, and
candidates were confirmed by sequencing as well as western blotting. Next,
we analyzed the difference in the levels of tolerance to oxidative stress in the
absence or presence of NSD1 in the cell lines. The elucidation of the pathways
promoted or inactivated by NSD1 deletion would give clues to the complete
understanding of the molecular function of NSD1 in Sotos syndrome.

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea
Human nuclear receptor binding SET domain (NSD) protein families are
composed of three members, which are the HMTases that methylate the
lysine residue 36 of H3 in vivo. Abnormal expression of NSD protein families
cause developmental disorders, such as Sotos syndrome and Wolf-Hirschhorn
syndrome by NSD 1 and 2, respectively. NSD families are conserved in
many species, including Drosophila that has one NSD homolog, NSD. To
understand by which mechanism Sotos syndrome is caused, we created
NSD knock-out Drosophila deleted in the catalytic SET domain responsible
for the methyltransferase activity by using the CRISPR/Cas9 system. Using
the NSD SET domain-deleted flies, we examined whether the mutant flies
display abnormal development and changes in pathways related to the typical
phenotypes in Sotos patients. As a result, phenotypic similarities with patients
of Sotos syndrome were observed in the NSD SET domain-deleted flies
during development as well as under stress conditions. The elucidation of the
molecular mechanisms by which NSD deletion causes changes in signaling
pathways would give some insights into the complete understanding of the
loss of NSD1 function in Sotos syndrome.
Keywords: CRISPR/Cas9, NSD1, Sotos syndrome, Drosophila NSD, Histone
methyltransferase (HMTase)

E406

E408

Genome Editing with CRISPR-Cas9 System to Generate NSDdeleted S2 Drosophila Cells

Establishment of Drosophila S2 Stable Cells Overexpressing the
Histone Methyltransferase NSD Gene

Hyewon Shinp, Saeyan Choi, Taejoon Kim, Bokyeong Song, Chihyun Won, ImSoon Leec

Chihyun Wonp, Taejoon Kim, Saeyan Choi, Bokyeong Song, Hyewon Shin, ImSoon Leec

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

Drosophila NSD is the homolog of the human NSD1 gene. NSD1 acts as a
histone methyltransferase that transfers the methyl group to H3K36. It has
been reported that the mutations in the NSD1 gene cause Sotos syndrome
which induces mental retardation, indicating that NSD1 is involved with
development. Recently, it was reported that overexpression of NSD in
Drosophila induces apoptosis and growth retardation, but, phenotypes of
Drosophila with NSD-deleted have not been reported yet. In this study, we
generated Drosophila NSD-deleted stable cell lines to examine whether the
NSD-deleted cell lines display changes in pathways related to the phenotypes
seen in Sotos patients. We induced two double-stand breaks at both ends of
the NSD gene, and homologous recombination using CRISPR-Cas9 system.
Selection with hygromycin, NSD-deleted S2 cells was confirmed with PCR,
sequencing, and western blotting analysis showing the absence of the NSD
protein as well as the NSD gene. We analyzed the change in the levels of
tolerance to oxidative stress in the absence of NSD expecting elucidation
of the mechanisms would give molecular insights into the complete
understanding of the functions of the NSD.

Drosophila NSD protein has a histone methyltransferase activity, which
mediates histone H3 methylation at lysine 36 (H3K36). Although H3K36
methylation is most commonly associated with the transcription of active
euchromatin, it has also been implicated in diverse roles in many important
biological processes. We have recently found that the overexpression of NSD
in the wing imaginal disk dramatically decreases dilp6 gene transcripts by
transcriptome analysis. In this study, we examined the molecular mechanism
by which NSD regulates the expression of the dilp6 gene. First, we generated
various luciferase reporter constructs driven by serially deleted 5’ regions
of the dilp6 promoter. Upon cotransfection with the metallothionein (MT)
promoter-driven NSD expression vector into S2 cells, the luciferase activity
of the reporter plasmids was downregulated in the presence of Cu2+,
confirming the negative effect of NSD expression on the dilp6 gene at the
transcriptional level. Next, to examine whether the effect of NSD is due
to direct interaction between the NSD protein and the dilp6 promoter, we
further performed ChIP assay. To obtain cells highly-expressing NSD, we
generated a Drosophila S2 cell line stably expressing NSD gene at a high
level in the presence of hygromycin via antibiotics selection. The successful
selection was confirmed by genomic PCR and western blotting. Using the
NSD-overexpressing S2 cells in the ChIP assay, we confirmed that NSD
directly interacts with the dilp6 promotor region. The elucidation of the
mechanisms by which NSD down regulates the dilp6 expression in S2 cells
would give molecular insights into the complete understanding of various
human genetic diseases caused by deletion of NSD1, a human homolog of
Drosophila NSD.

Keywords: NSD, NSD1, H3K36 methylation, CRISPR-Cas9, homologous
recombination, S2 cell

Keywords: NSD, Stable cell line, Transfection, pMT vector, Histone
methylation
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E411

H3K36 Methyltransferase NSD in Glial Cells Affects Brain
Development through Dilp6 in Drosophila

Studies on Wound Healing and Brain Regeneration from
Earthworm, Perionyx excavatus

Taejoon Kimp, Saeyan Choi, Bokyeong Song, Im-Soon Leec

Yun-Sang Yup, Seo-Ji Lee, Sung-Jin Choc

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

School of Biological Sciences, College of Natural Sciences, ChungBuk
National University, Cheongju 28644, Korea

The human NSD1 protein has histone methyltransferase activity to methylate
H3K36. Phenotypes of patients who display NSD1 haploinsufficiency is a
childhood overgrowth and macrocephaly, whereas the duplication of the gene
induces short stature and microcephaly. To investigate its gain-of-function
among its reciprocal roles in brain development, we first used the GAL4UAS system to overexpress endogenous NSD in Drosophila, the human NSD1
homolog. In normal brains, the NSD promotor was active in glial cells but not
in neurons. Upon targeted overexpression of NSD in each type of the brain
cells, the results showed that glial-specific overexpression increased positive
cells for cleaved caspase-3 and caused behavior disorder. Interestingly,
however, the apoptosis signals were not colocalized with glial cells. Since
Drosophila insulin like peptide 6 (dILP6) is known as a signal molecule for
neuroblast reactivation, we examined whether the upregulation of dilp6 in
glial cells may rescue the neuronal death caused by glial cell-specific NSDoverexpression. Taken together, the results indicate that the glial specific
overexpression of NSD induces neuronal cell death in brain through dILP6,
consequently inducing locomotion dysfunction, thus suggesting NSD
overexpressing flies as a possible brain-disorder model caused by abnormal
NSD1 expression patient cases.
Keywords: H3K36 methylation, NSD1, NSD, apoptosis, glial cell

E410

The process of regeneration has long captured the interest of biologists.
To elucidate the regeneration mechanisms, an understanding of the
regeneration mechanisms of diverse organisms is required. This study
was conducted to establish Perionyx excavatus, a clitellate annelid related
to earthworms, as a system for studying the cellular and developmental
biology of stem cells, and to investigate the mechanisms by which
regenerative capacity is lost in evolution. P. excavatus is the most useful
species as model system for regeneration. This species can complete
anterior regeneration with restructuring of reproductive organs within
2 weeks after amputation. Additionally, cell-cell communication and
biosynthesis actively take place during the early stages of the regeneration
to induce dedifferentiation, to regulate the proliferation of pluripotent cells,
and to re-specify the fates of such cells to reconstruct the missing organs.
We focused on neuronal differentiation during regeneration, which have
wound healing, dedifferentiation, blastema formation, and re-differentiation
stages. This study can provide significant data of regeneration mechanisms
from the view of nerve regeneration.

포스터 초록

E409

Keywords: regeneration, earthworm, Perionyx excavstus, brain, wound
healing

E412

In vitro Differentiation of Human Induced Neural Stem Cells into
Efficient and Functional Astrocytes

Light-sheet Assay of the Heart Field-specific Cardiotoxicity in
Zebrafish Embryogenesis

Ah-Young Jang p, Kyung-Ah Choi, Hang-Soo Park, Hyesun Jeong, Seulbee
Lee, Yong Namkung, Donghun Hyun, Sunghoi Hongc

Seoyoung Kip1, Seung-Hae Kwon2, Byung Joon Hwangc3, Yun Keec1

Laboratory of Stem Cell and Neuroregeneration, School of Biosystem and
Biomedical Science; College of Science, Korea University, Seoul 02855,
Republic of Korea

1
Division of Biomedical Convergence, College of Biomedical Science,
Kangwon National University, Chuncheon 24341, Korea; 2Korea Basic
Science Institute Chuncheon Center, Chuncheon 24341, Korea; 3Department
of Biomolecular Science, College of Biomedical Science, Kangwon National
University, Chuncheon 24341, Korea

Astrocytes are the most abundant glia cell type (approximately 40 %) of the central
nervous system (CNS). It was reported that astrocytes participate in various
functions such as a guidance for neuronal development and migration during
CNS development, a supporter of neuronal growth and preservation of bloodbrain barrier (BBB) integrity. Recent studies show that astrocytes may be involved
in brain disorders such as Huntington’s disease (HD), Parkinson’s disease (PD)
and Alzheimer’s disease (AD), while it remains incompletely explored. In this
study, the human induced neural stem cells (iNSCs) were differentiated into the
mature astrocytes with 85% of high efficiency using our in vitro differentiation
protocol, which were expressed with the astrocyte markers such as glial fibrillary
acidic protein (GFAP) and S100β. In addition, we demonstrated a functionality of
the astrocytes differentiated from the human iNSCs with astrocytic ion channels
markers such as Aquaporin 4( AQP4) and Kir4.1 and with glutamate uptake assays.
Taken together, these results show that the human iNSCs can be efficiently
differentiated into the mature and functional astrocytes, which suggest that
the human iNSC-derived astrocytes may be applied for the treatments of the
neurological diseases HD, PD, and AD by cell-based transplantation therapy in the
future.

Cardiac defect is the most common cause of the mortality in human and
vertebrate animals and the precise prediction of the cardiotoxicity is
essential for drug development and environmental assessment. Here, we
used light-sheet microscopy/ Selective Plane Illumination Microscopy
and investigated the effects of therapeutic concentrations of valproic acid
(VPA) on the cardiac development during zebrafish embryogenesis. The
present 3D live light-sheet imaging revealed the physical disconnection of
the embryonic heart at 2 days post fertilization in the 67% and 100% of the
zebrafish embryos treated with 50µM and 100µM VPA for 19 hours from
5 hours post fertilization respectively (p<0.001 for both). The phenotype
has not been previously detected, probably due to the limitation of the
conventional microscopy. The results suggest that the 3D light-sheet assay
may be the valuable tool to allow the prediction of the cardiac defects
derived from the Second Heart Field, in addition to the quantitative analysis
of the developmental defects at the cellular level.

Keywords: induced neural stem cells, astrocytes, differentiation, neurological
diseases, cell transplantation
*This research was supported by a grant of the Ministry of Health & Welfare,
Republic of Korea (HR14C0007) and from the Ministry of Science, ICT and Future
Planning (2017M3A9C6026996) of the government of the Republic of Korea.
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E413
JMJD6 is Required for Xenopus Eye Development though the Regulation of
GSK3β RNA Splicing
Jeeyoon Shinp, Jungsug Gwak, Bong-Gun Juc

포스터 초록

Department of Life Science, Sogang University, Seoul 04107, Korea
Jumonji domain containing 6 (JMJD6) plays a crucial role in gene expression
by controlling protein hydroxylation or demethylation, thereby enabling
dynamic regulation of transcription and RNA splicing. Recently, we found that
JMJD6 is involved in eye and craniofacial region development in Xenopus
laevis. Depletion of JMJD6 led to abnormal eye development with decreased
retina size, abnormal optic stalk, and contracted retinal pigment epithelium.
Expression of eye-field transcription factors were also significantly altered in
JMJD6-depleted Xenopus embryos. We further found that direct interaction
between the JMJD6 and GSK3β RNAs, resulting in alternation of GSK3β RNA
splicing.

E414
Function of DTR Gene in Drosophila Neurotransmission
Jeeyoon Shinp1, Martin Burg2, William L. Pak2, Bong-Gun Juc1, Hosuk Sean
Leec1
1
Department of Life Science, Sogang University, Seoul 04107, Korea; 2Present
address; Department of Biology. Purdue University, W. Lafayette, IN, USA

We have cloned a novel gene, dtr (defective transmitter recycling), from
Drosophila and the protein encoded by this gene seems to be involved in
filling the vesicles with transmitter. The dtr mutants display an abnormal
distribution of the transmitter in photoreceptors. The protein has significant
homology to mammalian LRRC50 (Leucine-Rich Repeat Containing 50)
protein that has known to be involved in the regulation of cytoskeleton.
We postulate that the DTR protein is involved in the packaging of the
neurotransmitter into the synaptic vesicles based on the following
observations. 1) The total content of histamine was normal but the amount
of histamine released was reduced in the mutants. 2) The location of
synaptic vesicles is normal, but the transmitter is distributed all over the
photoreceptors in the mutants. 3) Although transmitter reuptake by the
photoreceptor is normal, transmitter recycling within the presynaptic terminal
appears to be slow or defective in the mutants.
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Small Molecule Inhibitors Interfering the MBD2-p66α Interaction
Efficiently Block Epithelial-Mesenchymal Transition of Tumor
Cells
Min Young Kimp1, Insung Na2, Young Su Lim1, Ji Sook Kim1, Seung Han Son1,
Seu-Na Lee,3 Dae-Won Sim,3 Ji-Hun Kim,4 Gil Alterovitz,5 Yu Chen2, Arjan
van der Vaart6, Hyung-Sik Wonc3, Vladimir N. Uverskyc278, Chul Geun Kimc1
1
Department of Life Science and Research Institute for Natural Sciences,
Hanyang University, Seoul 04763, Korea; 2Department of Molecular Medicine,
Morsani College of Medicine, University of South Florida. Tampa, Florida
33612, USA; 3Department of Biotechnology, Konkuk University, Chungju 27478,
Korea; 4College of Pharmacy, Chungbuk National University, Cheongju 28160,
Korea; 5Boston Children's Hospital / Harvard Medical School, Boston MA
02115, USA; 6Department of Chemistry, University of South Florida. Tampa,
Florida 33620, USA; 7Institute for Biological Instrumentation of the Russian
Academy of Sciences, Pushchino, Moscow region, 142290, Russia; 8USF Health
Byrd Alzheimer's Research Institute, Morsani College of Medicine, University
of South Florida, Tampa, Florida 33612, USA

Intrinsically disordered protein regions (IDPRs) are commonly engaged
in promiscuous protein-protein interactions (PPIs) through characteristic
disorder-to-order transitions (DOTs). Due to their extremely labile
conformations, targeting DOTs of IDPRs for structure-based drug discovery
is an attractive but challenging task. We report a novel platform that
uses molecular docking and molecular dynamics simulations of IDPRs to
discover the DOT-driven PPI inhibitors. As an exemplary application of the
platform, we targeted the MBD2-p66α interaction, which involves DOTs and
critically mediates the integration and epigenetic function of the Mi-2/NuRD
chromatin remodelling complex of various cancer cell types. The MBD2-p66
α interaction is also crucial for epithelial-to-mesenchymal transition of
cancer cells. Importantly two compounds discovered by the present approach
inhibited the MBD2-p66α interaction and efficiently prevented the metastatic
potential of cancer cells in vitro and in the xenograft mouse model. These
compounds represent the first examples of rationally discovered, IDPRtargeting anticancer agents.

F402
A Small Molecule Inhibitor Interfering the MBD2-p66α Interaction
Induces Myeloid Leukemia Specific Anticancer Effect
Min Young Kimp1, Insung Na2, Young Su Lim1, Ji Sook Kim1, Seung Han Son1,
Dae Hyun Ha1, Young Yiul Lee4, Buom Yong Ryu5, Eun Jung Baek6, Yu Chen3,
Arjan van der Vaart7, Vladimir N. Uverskyc389, Chul Geun Kimc1
1
Department of Life Science and Research Institute for Natural Sciences,
Hanyang University, Seoul 04763, Korea; 2Boston Children's Hospital /
Harvard Medical School, Boston MA 02115, USA; 3Department of Molecular
Medicine, Morsani College of Medicine, University of South Florida. Tampa,
Florida 33612, USA; 4Department of Internal Medicine, Hanyang University
College of Medicine, Seoul 04763, Korea; 5Department of Animal Science and
Technology, Chung-Ang University, Ansung 17546, Korea; 6Department of
Laboratory Medicine, Hanyang University College of Medicine, Guri 11923,
Korea; 7Department of Chemistry, University of South Florida. Tampa, Florida
33620, USA; 8Institute for Biological Instrumentation of the Russian Academy
of Sciences, Pushchino, Moscow region, 142290, Russia; 9USF Health Byrd
Alzheimer's Research Institute, Morsani College of Medicine, University of
South Florida, Tampa, Florida 33612, USA

Mi-2/NuRD chromatin remodeling complex is an assemblage of proteins
that combine key epigenetic regulators necessary for histone deacetylation,
and functions as an epigenetic reader of DNA methylation that regulates
genes involved in normal development and neoplastic diseases. Previously,
we found that MBD2 down-regulation, thus leading to the disruption of the
MBD2-p66α interaction that is crucial for assemblage of Mi-2/NuRD complex,
potentiates terminal erythroid differentiation and transcriptional activation
of both α- and β-globin genes. Along with previous report that MBD2
knock out mice are viable and fertile, our data indicate that the MBD2-p66
α interaction is dispensable in normal differentiation of some types of cells.
Here we identified small molecules disrupting MBD2-p66α interaction
using a computer aided molecular docking and tested their usefulness as an
anticancer drug in various available cancer cell lines. Specifically, 2-aminoN-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-acetamide, disrupted the
MBD2-p66α interaction and induces a myeloid leukemia cell-specific
apoptosis and showed a potent anticancer effect in the xenograft tumor
model.

F403
BRASSINOSTEROID INSENSITIVE 2 Regulates Salicylic Acid
Response in Arabidopsis thaliana
Yeong-Woo Kimp, Tae-Wuk Kimc

Department of Life Science, Hanyang University, Seoul 04763, Korea

The GSK3-like kinase BIN2 (Brassinosteroid Insensitive 2)
acts as a key regulator of brassinosteroid (BR) signaling and
orchestrates a wide range of physiological responses through
broad spectrum of phosphorylation events for substrates. Our
in silico analysis identified a tentative GSK3 substrate 1 (TGS1),
which has been shown to mediate salicylic acid (SA) response of
plants. Biochemical analyses demonstrated that BIN2 interacts
with and phosphorylates TGS1. Importantly, SA-induced root
growth inhibition was synergistically increased by the application
of bikinin (Plant GSK3-like kinase inhibitor) as well as BR. In
addition, both bikinin and BR greatly enhanced SA-induced gene
expression. Consistently, compared to wild-type, the bin2-1 gainof-function mutant was less sensitive to SA in a root growth
inhibition assay whereas the bin2-3bil1bil2 loss-of-function
mutant displayed hypersensitivity to SA. We also investigated
redox regulation of TGS1 status and analyzed the effect of BIN2
phosphorylation on redox status of TGS1. Together, we suggest
that BIN2 negatively regulates SA signaling through TGS1
phosphorylation.

포스터 초록
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F404
Differential Role of vFLIP: Low Concentrations of vFLIP Act as
Anti-apoptotic, while High-Concentration vFLIP Accelerates
Apoptosis
Seong Eun Kim, Boram Kimp1, Seung Hyeon Lee1, Kyung Min Kim1, Kyu Tae
Byun1, Chan Gil Kimc

Department of Biotechnology, Konkuk University, Chungju 27478, Korea
Human herpesvirus 8 (HHV-8), also known as Kaposi’s sarcoma associated
herpesvirus (KSHV), is the etiological agent of several malignancies
occurring in individuals with severe immunosuppression, as occurs in
acquired immunodeficiency syndrome and transplantation. The viral latent
proteins, required for persistent infection, are believed to contribute to
pathogenesis. Amongst them, vFLIP has an oncogenic potential through
activation of NF-κB and suppression of cell death induced by apoptosis
and autophagy. Despite its functional significance, how the expression
level of the protein is involved in apoptotic process remains elusive.
Therefore, the present study aimed to investigate the regulatory effect of
expression level of vFLIP on FasL‑mediated apoptosis in the established
Tet-inducible NIH3T3 cell clone. The expression of vFLIP in NIH3T3 cells
in a concentration-dependent manner, followed by treatment with Fas,
showed that low-concentration vFLIP acts anti-apoptotic, whereas highconcentration vFLIP accelerates apoptosis. These results suggest that vFLIP
expression is very low during the latent phase of KHSV virus and vFLIP
expression is high in lytic stage.
Keywords: vFLIP; apoptosis; Human herpesvirus 8 (HHV-8); Tet-inducible
NIH3T3 cell clone
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F405
β - p i n e n e R e d u c e s I n f l a m m a t i o n by A f f e c t i n g N F - κ B
Phosphorylation and ROS Production in Macrophages
Yoon Gyeong Lee p, Jong-il Shin, Ji Beom Kim, Sol Lee, Ga Young La,
Kyungho Leec

포스터 초록

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea
Terpenes, the largest class of organic compounds produced by plants, are
known to have beneficial effects on human health. Monoterpene α-pinene
is known to have anti-inflammatory effects. In this study, we investigated
anti-inflammatory effects of β-pinene in lipopolysaccharide(LPS)-stimulated
mouse macrophage RAW264.7 cells. Treatment of β-pinene reduced NO
production and expression levels of pro-inflammatory genes IL-1β, IL-6,
and COX-2 in LPS-stimulated RAW264.7 cells. Anti-inflammatory effects
of β-pinene were associated with inhibition of the NF-κB pathway and
ROS production. β-Pinene reduced phosphorylation and translocation
of NF-κB. β-Pinene-mediated inhibition of ROS production resulted in
reduction of inflammation in LPS-stimulated RAW264.7 cells. Interestingly,
phosphorylation of JNK, which is known to be associated with inflammation,
was upregulated by treatment of β-pinene. Co-treatment with β-pinene and
JNK inhibitor synergistically reduced inflammation. Taken together, these
results demonstrate that β-pinene is an effective anti-inflammatory terpene
and that anti-inflammatory effects of β-pinene is mediated by inhibiting both
the NF-κB pathway and ROS production.

F406

F407
Hip2 has a Role in UV-induced Cell Cycle Arrest and Re-entry
Yeong Jin Takp, Nan Hee Hong, Seongman Kangc

Division of Life Sciences, College of Life Sciences and Biotechnology, Korea
University, Seoul 02841, Korea
Regulation of cell cycle arrest and re-entry triggered by DNA damage is
important for cell division and growth normally, and it is also involved in cell
survival. UV radiation can generate the lesions in DNA, resulting in arrest
of the cell cycle and induction of the DNA repair process. However, the
mechanism of promoting cell cycle progression after the DNA repair process
is elusive. In this study, we found that the E2 ubiquitin conjugating enzyme
Hip2, overcomes the p53-mediated G1/S arrest and promotes re-entry of
the cell cycle. When UV radiation was exposed to the cells, the expression
of p53 enhanced and the cell cycle is arrested at the G1/S boundary. Then,
Hip2 became phosphorylated in response to an increase in p53 and activated
through inhibition of its degradation. Phosphorylated hip2 inhibited p53
thereby suppressing the expression of p21, a downstream signal, and
activating Cyclin D/E in a sequential manner to stimulate re-entry of the cell
cycle. Thus, these results contribute to understanding the role of Hip2 as a
regulator in UV-induced cell cycle arrest and re-entry.

F408

Systematic Study of PDFs from Superbugs: Provide Structural and
Sequential Insights for Novel Antibacterial Drug Design

Crystal Structure of UDP-glucose Pyrophosphorylase(UGP)
from Acinetobacter baumannii

Inho Leep, Lin-Woo Kangc

Jongha Leep, Lin-Woo Kangc

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

Since the discovery of antibiotics, the emergence of multi-resistant bacteria
among pathogenic bacteria has increased very rapidly. Gram-negative
bacteria, Pseudomonas aeruginosa(Pa) and Acinetobacter baumannii(Ab),
gram-positive bacteria, Staphylococcus aureus(Sa) are fatal bacteria
causing hospital-acquired diseases. Pharmaceutical companies are spending
astronomical costs to develop new antibiotics that can avoid drug-resistance
mechanisms in these superbugs. fragment-based inhibitor(FBI) design is
receiving attention in large pharmaceutical companies and biotechnology
laboratories. Because, FBI design only need significantly fewer fragment
compounds to be screened and synthesized, and are making a high success
rate in generating potential drug. Peptide deformylase(PDF) removes a formyl
group from the N-terminal methionine of newly-synthesized polypeptides.
After that, To produce mature Protein methionyl aminopeptidase(MAP)
removes the N-terminal methionine. PDF’s deformylation activity is important
to start step of methionine cleavage cycle, Bacteria need methionine cleavage
cycle for synthesis and generate mature proteins. We determined PDF crystal
structures of superbacteria, which include apo, substrate-bound (methioninealanine-serine), an inhibitor-bound (actinonin, FBIs) structures. Also, we
performed In vitro inhibitory effect analysis(IC50, MIC) for measure inhibitors
activity. These systematic study will provide sequential and structural
information for design of inhibitions that aginst to superbacteria PDFs and
superbacteria.

Acinetobacter baumannii is a round, rod-shaped Gram-negative bacterium. A.
baumannii have considered as an important nosocomial pathogen over the past
decade and the seriousness of the pathogen is increasing more and more. It is often
widespread in hospitals and it can lead to an increased risk of serious infection in
debilitated patients. A. baumannii can cause various infections such as ventilatorassociated pneumonia and infections of the bloodstream, urinary tract, and wounds.
A. baumannii have become resistant to most of the commonly used antibiotics
and its antimicrobial resistance has increased since the 1970s and now, effective
control methods for A. baumannii are still lacking. Novel antibiotics development
is essential to limit the spread of multidrug-resistant (MDR)-A. baumannii strains.
UGP is the enzyme for the synthesis of Uridine diphosphate glucose(UDP-glucose)
from α-d-glucose 1-phosphate (Glc-1P) and uridine triphosphate(UTP) in a Mg2+dependent reaction, while releasing pyrophosphate. A. baumannii UGP has a key
role in carbohydrate biosynthesis. Despite the ubiquitous distribution of UGP
activity in all domains of life, prokaryotic UGPs are evolutionarily unrelated to their
eukaryotic counterparts. Taken together, these features make of bacterial UGP an
attractive target candidate for the discovery and development of new generation
antibiotics. We determined UGP crystal structures of A. baumannii, which include
apo, substrate-bound (UTP), product-bound (UDP-glucose) structures. Also, we
performed In vitro inhibitory effect analysis(MIC) for measure inhibitors activity.
The study of the three-dimensional structure of A. baumannii UGP is expected to
be useful in the design of a potential drug against superbacteria UGPs.

Keywords: peptide deformylase (PDF), Superbugs, antibacterial drug, X-ray
crystallography, fragments based inhibitor

Keywords: udp glucose pyrophosphorylase (UGP), Superbacteria, antibacterial
drug, X-ray crystallography
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F411

Formation of ATXN1 Aggregates Regulates Structural Changes of
Chromatin

Functional Role of PPARGC1A (PGC1a) in Lung Cancer
metastasis

Changsup Leep, Young-mi Ahn, Seongman Kangc

Taek-In Ohp, Taerim Oh, Geon-Hee Kim, Ji-Hong Limc

Division of Life Sciences, College of Life Sciences, Korea University, Seoul
02841, Korea

Department of Biomedical Chemistry, College of Biomedical & Health
Science, Konkuk University, Chungju 27478, Korea

Spi nocerebellar ataxia type 1 (SCA1) is an autosomal-dominant
neurodegenerative disease. SCA1 caused by expansion of the polyglutamine
tract within Ataxin-1 protein. Ataxin-1 has 816 amino acids encoded by ATXN1
gene. Wild type ATXN1 has about 30 CAG repeats but mutant type ATXN1
has 39 to 83 CAG repeats. The mutant ataxin-1 form protien aggregates in
the nucleus of purkinje cells of SCA1 patients. In this study, we focused on
the effect of ATXN1 aggregation on the structural changes of chromatin.
We found that mutant ataxin-1 protein forms the large aggregates and this
aggregation affects to the nuclear components. The level of markers of
heterochromatin increased when large aggregates were formed by mutant
ataxin-1. These results suggest that spatial changes in nuclear constituents by
formation of ataxin-1 aggregates cause cell damage and cell death.

Despite major advances, non-small cell lung cancer (NSCLC) has been
considered the major cause of cancer-related death. Metastasis and
chemoresistance are the main risk factors contributing to relapse and
death. Epithelial-to-mesenchymal transition (EMT) is a complex molecular
and cellular process involved in tissue remodelling that was extensively
studied as an actor of tumor progression, metastasis and chemoresistance
in many cancer types and in lung cancers. PGC1α is a transcriptional
coactivator that promotes mitochondrial biogenesis and energy expenditure
in multiple types of peripheral tissues. Although the functional role of PGC1
α as oncogene or tumor suppressor in tumor biology have been reported
in several cancer types such as malignant melanoma, hepatocellular
carcinoma, and breast cancer, it is not understood how PGC1α acts in
lung cancer. Here, we provide data indicating that PGC1α loss promotes
tumorigenesis, metastasis and chemoresistance in lung cancer. RNA
sequencing and Gene Set Enrichment Assay (GSEA) show that suppressed
PGC1a expression closely correlated with EMT. Consistently, rapid tumor
growth and bone metastasis were observed in intrapulmonary transplanted
mouse models with PGC1α knock-down lung cancer cells. Mechanistically,
PGC1α directly increases transcription of ID1, which block physical
interaction between TCF4 and TWIST1. Altered TCF4 expression regulates
EMT-related genes, including CDH1, CDH2, and vimentin which are known
to influence invasion and metastasis. Together, our findings reveal that
PGC1α loss promotes EMT in lung cancer through transcriptional programs
depends on ID1-TCF4-TWIST1. Consequently, components of these circuits
define new therapeutic opportunities that may help to curb lung cancer
progression.

F410

포스터 초록
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ATXN1 Regulates the Efficiency of CCND1 Promoter in HEK293
Cell Line

IDH1(R132H) Mutation causes Chemoresistance to HDAC
Inhibitors in U87MG and U373MG Cells

Young-mi Ahnp, A-ram Kang, Changsup Lee, Seongman Kangc

Geon-Hee Kimp, Taek-In Oh, Hye-Ji Kang, Ji-Hong Limc

Division of Life Sciences, College of Life Sciences, Korea University, Seoul
02841, Korea

Department of Biomedical Chemistry, College of Biomedical & Health
Science, Konkuk University, Chungju 27478, Korea

Ataxin-1 (ATXN1) is an evolutionarily conserved, 98-kDa protein involved
in transcription regulation and cell signaling. The expansion of the
polyglutamine tract within ATXN1 causes spinocerebellar ataxia type-1 (SCA1).
Soluble ATXN1 interacts with a lot of proteins including Capicua, Notch, Sp1,
DRD2, WNT and PP2 and these interactions are associated with the function
of intracellular ATXN1. Recently, ATXN1 was reported to enhance E-cadherin
expression in the breast cancer cell line MCF-7, suggesting a potential
association between ATXN1 and promoter activity. In this study, we focused
on the CCND1 promoter activity by ATXN1 in HEK293 cell line. The results
show that the ATXN1 reduced the expression level of CCND1 promoter. In
order to investigate whether a transcription factor interacts with ATXN1 and
regulates the expression of CCND1 promoter, luciferase assay was performed
after deletion of the binding sites of each transcription factors.

Genetic mutation in isocitrate dehydrogenase (IDH1) is largely observed
in over 70% of gliomas and glioblastomas. The major metabolic alteration
caused by IDH1R132H is the gain of a different enzymatic reaction wherein
mutant IDH produces 2-hydroxyglutarate (2-HG). Although IDH1R132H
mutation closely associated with better clinical outcome, it is poorly
understood whether IDH1R132H linked to chemoresistance to histone
deacetylase (HDAC) inhibitors. Consistent with previous reports, we also
initially found that IDH1R132H overexpressing U87MG cells show decreased
growth in vitro and in vivo. Additionally, inhibitory effect of IDH1R132H
on cell migration and cell cycle progression were observed. Interestingly,
we here found, for the first time, that IDH1R132H overexpressing U87MG
and U373MG cells are resistant to cell death induced by HDAC inhibitors
including Trichostatin A (TSA), SAHA and valproic acid. Although it is
becoming clear that chemoresistance is associated with cancer stem
cells trait, tumor sphere forming ability was not observed in IDH1R132H
overexpressing U87MG cells. Unlikely, increased Nanog, a marker for
cancer stem cells trait, mRNA is observed in IDH1R132H overexpressing
and cell permeable 2-HG (octyl-2-HG)-treated U87MG and U373MG
cells. Furthermore, IDH1R132H sufficiently increases trimethylated H3K4
on promoter region of Nanog gene. Subsequently, our results show that
IDH1R132H causes chemoresistance to HDAC inhibitors by increasing Nanog
expression. Overall, these results demonstrate that IDH1R132H mutation is a
promising marker for providing a direction of chemotherapeutic approach.
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F413
Zerumbone, a Tropical Ginger Sesquiterpene of Zing iber
officinale Roscoe, Attenuates α-MSH-induced Melanogenesis in
B16F10 cells
Sujin Leep, Sang-Yeon Kang, Ji-Hong Limc

포스터 초록

Department of Biomedical Chemistry, College of Biomedical & Health
Science, Konkuk University, Chungju 27478, Korea
Zerumbone, an active constituent derived from Zingiberaceae family,
have shown several functional activities, such as anti-inflammatory, antiallergic, anti-microbial, and anti-cancer; however, it is not studied the
anti-melanogenic properties. In the present study, we demonstrate that
zerumbone and Zingiber officinale (ZO) extract significantly attenuates
melanin accumulation upon α-melanocyte-stimulating hormone (α-MSH)
stimulation in mouse melanogenic B16F10 cells. Melanin contents assay
shows that zerumbone and Zingiber officinale (ZO) extract have inhibitory
effect on melanin accumulation stimulated by α-MSH in B16F10 cells.
To elucidate the molecular mechanism of zerumbone on suppression of
melanin accumulation, we analyzed the melanogenic transcription factor,
microphthalmia-associated transcription factor (MITF), and its target genes,
such as tyrosinase, tyrosinase-related protein 1 (TYRP1), and tyrosinaserelated protein 2 (TYRP2), expression upon α-MSH stimulation. Here, we
found that zerumbone inhibits MITF-mediated melanogenic genes expression
upon α-MSH stimulation. In addition, increased extracellular signal-regulated
kinases (ERK1/2) phosphorylation, which involves degradation mechanism of
MITF, was observed upon zerumbone and Zingiber officinale (ZO) extract
treatment in a dose-dependent manner. Pharmacological inhibition of ERK1/2
using U0126 sufficiently reversed anti-melanogenic effect of zerumbone,
suggesting that increased phosphorylation of ERK1/2 signaling is required
for anti-melanogenic properties of zerumbone. Taken together, these results
suggest that anti-melanogenic effect of zerumbone and Zingiber officinale
(ZO) extract could be useful as one of the active ingredient for developing
skin-whitening cosmetics.

F414
Fascaplysin Exerts Anti-cancer Effects through the Suppression
of Survivin and HIF-1α by Inhibiting RTK-mediated mTOR-4EBP1
Pathways
Taek-In Ohp, Geon-Hee Kim, Ji-Hong Limc

Department of Biomedical Chemistry, College of Biomedical & Health
Science, Konkuk University, Chungju 27478, Korea
Fascaplysin has been reported to exert anti-cancer effects by inhibiting
cyclin-dependent kinase 4 (CDK4); however, the precise mode of action by
which fascaplysin suppresses tumor growth is not clear. Here, we found that
fascaplysin has stronger anti-cancer effects than other CDK4 inhibitors,
including PD0332991 and LY2835219, on lung cancer cells that are wild-type
or null for retinoblastoma (RB), indicating that unknown target molecules
might be involved in the inhibition of tumor growth by fascaplysin. Fascaplysin
treatment signif icantly decreased tumor angiogenesis and increased
cleaved-caspase-3 in xenografted tumor tissues. In addition, survivin and
HIF-1α were downregulated in vitro and in vivo by suppressing 4EBP1p70S6K1 axis-mediated de novo protein synthesis. Kinase screening assays
and drug-protein docking simulation studies demonstrated that fascaplysin
strongly inhibited vascular endothelial growth factor receptor 2 (VEGFR2)
and tropomyosin-related kinase A (TRKA) via DFG-out non-competitive
inhibition. Overall, these results suggest that fascaplysin inhibits TRKA and
VEGFR2 and downregulates survivin and HIF-1α, resulting in suppression
of tumor growth. Fascaplysin therefore represents a potential therapeutic
approach for the treatment of multiple types of solid cancer.

F415
Emodin Sensitizes Anti-cancer Effect of Sorafenib by Suppressing
Cholesterol Metabolism in Hepatocellulcar Carcinoma
Young-Seon Kimp, Ji-Hong Limc

Department of Biomedical Chemistry, College of Biomedical & Health
Science, Konkuk University, Chungju 27478, Korea
Sorafenib, as first multikinase inhibitor, resistance during hepatocellular
carcinoma (HCC) treatment is commonly occurred. Emodin is an active
component of Chinese herbs and its anti-cancer effect has been reported
previously in leukemia, lung cancer, colon cancer, pancreatic cancer and
hepatocellular carcinoma carcinoma cells; however, the sensitizing effect on
sorafenib-based HCC therapy is not evaluated. Here, we found, for the first
time, that emodin significantly improves the anti-cancer effect of sorafenib
in hepatocellular carcinoma cells, such as HepG2, Hep3B, Huh7, SK-HEP-1,
and PLC/PRF-5. Mechanistically, emodin inhibits SREBP-2 transcriptional
activity results in suppression of cholesterol biosynthesis and oncogenic
AKT signaling. In addition, we further found that attenuated cholesterol
synthesis and oncogenic AKT signaling subsequently causes inactivation
of STAT3, which plays an oncogenic transcription factor. Furthermore, cell
cycle and apoptotic cell analysis show that emodin synergistically increases
cell cycle arrest at G1 phase and apoptotic cells in the presence of sorafenib.
Xenograft models transplanted with HepG2 or SK-HEP-1 cells also show that
combination of emodin and sorafenib is sufficient to inhibit tumor growth.
Overall, these results suggest that a combination of emodin and sorafenib
may be a potential therapeutic approach for patients with advanced HCC.
Keywords: Emodin, Sorafenib, Combination, Cholesterol, AKT, STAT3,
Hepatocellular carcinoma

F416
Establishment of Npu DnaE intein library for protein splicing :
Expression and verification of circular FGF10
Yoonsik Parkp, Lin-Woo Kangc

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea
One of main obstacle in supplying protein-based drugs on market is it’s
instability. Protein base drugs have far more effective than conventional
chemical based drugs but it has short shelf life as it is highly susceptible to
change in temperature and many other environmental factors. The discovery
of intein protein’s protein trans-splicing(PTS) activity , was thereby a silver
bullet to this problem. Nostoc punctiforme(Npu) DNA polymerase III(DnaE)
intein cleaves and pastes peptide bond just like restriction enzyme and ligase
do to DNA phosphate backbone. The N-terminal leader sequence can be
cleaved in vivo or in vitro by a proteolytic or self-proteolytic event, leaving
an N-terminal Cys residue on the target peptide. The Cys residue can then
react in an intramolecular fashion with an α-thioester generated by the
downstream intein, thus providing a backbone cyclized polypeptide. So, the
circular protein generated by this reaction can seal the N and C terminal
which work as chemical loose-end in proteolytic events. Fibroblast growth
factor 10(FGF10) influences various mitogenic and cell survival activities. It
gains it’s medical significance as it exhibits mitogenic activity for keratinizing
epidermal cells and this protein is implicated to be a primary factor in the
process of wound healing. In this experiment, we’ve established intein library
to cyclize various peptide molcules and inserted Orcinus orca FGF10 gene
between N-intein and C-intein, expressing N-intein FGF10 C-intein protein.
The FGF10-intein fused parcitle was then processed to circular FGF10 particle
by giving some process.
Keywords: Npu DnaE intein, Intein library , Fibroblast Growth factor, Circular
peptide.
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F417
Transcription Factor STAT5 Controls Cell Proliferation through
Cell Cycle and Apoptosis in Hepatocellular Carcinoma
Seul Lee, Oh Bae Jun, Sang Hyun Min and Ji Hoon Yud

New Drug Development Center, Daegu-Gyeongbuk Medical Innovation
Foundation, Daegu 41061, Korea

F419
Synergistic Interaction between Brassinosteroid and Abscisic
acid
in Stomatal Closure
Tae-Woo Kimp1, Ji-Hyun Youn2, Tae-Ki Park1, Yeong-Woo Kim1, Seong-Ki
Kimc2, Tae-Wuk Kimc1
1

F418
The Loss of Methyltransferases EZH1 and EZH2 Control Liver
Fibrosis
A Jin Leep1, Seul Lee2, Oh Bae Jun2, Sang Hyun Min2, Ji Hoon Yud2

Department of Life Science, Hanyang University, Seoul 04763, Korea;
Department of Life Science, Chung-Ang University, Seoul 17546, Korea

2

Brassinosteroids (BRs) play crucial roles in regulating plant growth and
development. Physiological activities of BR are mediated by crosstalks
with other cellular signaling pathways as well as its own signaling. In
particular, it is known that several aspects of plant growth and development
are antagonistically regulated by BR and abscisic acid (ABA). Here we
show that they synergistically regulate stomatal closure through crosstalk
between the open stomata 1 (OST1) and the BR-activated kinase CDG1like 1 (CDL1) of the ABA signaling pathway. We demonstrate that a BRregulated CDL1, belonging to receptor-like cytoplasmic kinase (RLCK) VIIc
family, is a key regulator that mediates BR-induced stomatal closure. The
cdl1 mutant displayed reduced sensitivity to ABA in stomatal closure assay.
We demonstrated that CDL1 interacts with OST1 and activates OST1 by
phosphorylating it on residue Ser7. Moreover, BR-induced OST1 activation
was abolished in cdl1 and BR increased CDL1 activity phosphorylating OST1.
We also found that ABA activates CDL1 through OST1 phosphorylation of
CDL1. Interaction between CDL1 and OST1 was greatly increased by ABA
as well as BR. Our studies provide a novel crosstalk model that BR acts
synergistically with ABA in stomata cells

포스터 초록

Although the STAT5 promotes proliferation of a wide range of cell types,
there are cell specific cases in which loss of STAT5 results in enhanced
cell proliferation. This study investigates that liver-specific Stat5-null mice
develop severe hepatic steatosis as well as hepatocellular carcinomas at
17 months of age, even in the absence of chemical insults. To understand
STAT5’s role as a tumor suppressor, we identified and investigated new
STAT5 target genes in mouse embryonic fibroblast MEFs and liver tissues.
Here, we investigated that loss of STAT5 from liver leads to enhanced
proliferation, which was linked to reduced levels of the cell cycle inhibitor
Cdkn2b. We show that growth hormone as a STAT5 activator, enhances
expression of the Cdkn2b gene and that STAT5A binds to GAS (interferongamma–activated sequence sites) within the promoter of Cdkn2b. Also,
expression of the reactive oxygen species (ROS)-generating enzyme NOX4
was induced by growth hormone through STAT5. The genes encoding the
proapoptotic proteins PUMA and BIM were induced by growth hormone
through STAT5, which bound to GAS motifs in the promoter regions of
all genes. Loss of STAT5 led to diminished cell cycle inhibitor Cdkn2b,
proapoptotic proteins PUMA and BIM and increased hepatocyte proliferation.
This work demonstrates for the first time that cytokines through STAT5
regulate the expression of cell cycle inhibitors, ROS-generating enzyme and
pro-apoptotic proteins.

F501
Unique Contribution by Tonsillar B Cells
Jinjong Myoung

Chonbuk National University, Iksan 54531, Korea

1

Department of Pharmaceutical Science and Technology, Deagu Catholic
University, Daegu 38430, Korea, 2New Drug Development Center, DaeguGyeongbuk Medical Innovation Foundation, Daegu 41061, Korea
To investigate the role of both EZH1 and EZH2 in liver fibrosis, we generated
mice that carried Ezh1-/- and EZH2fl/fl alleles and an Alb-Cre transgene.
Only combined loss of EZH1 and EZH2 in mouse hepatocytes caused a
depletion of global H3K27me3 marks at 3 months of age. Ezh1-/-, Ezh2fl/
flAlb-Cre mice exhibited progressive liver abnormalities manifested by
development of regenerative nodules and periportal fibrosis, inflammatory
infiltration at 8 months of age. In response to chronic treatment with CCl4,
all experimental mice but none of the controls showed increased hepatic
degeneration associated with liver dysfunction and reduced ability to
proliferate. Genome-wide analyses at 3-months of age identified 51 genes
that had lost H3K27me3 marks and their expression was significantly
increased. These genes were involved in regulation of cell survival, fibrosis,
and proliferation. H3K27me3 levels and liver physiology were unaffected in
mice lacking either EZH1 globally or EZH2 specifically in hepatocytes. This
work demonstrates a critical redundancy of EZH1 and EZH2 in maintaining
hepatic homeostasis and regeneration.

Kaposi’s sarcoma-associated herpesvirus is known to infect B cells and
endothelial cells. Among them, B cells seem to serve as the main virus
reservoir and migration vector in Kaposi’s sarcoma. KSHV infection in B
cells induces two very different B cell lymphomas: multicentric Castleman’s
disease (MCD) and primary effusion lymphoma (PEL). However,
interestingly, peripheral blood B cells have been resistant to KSHV infection
ex vivo, which deters detailed delineation of tumorigenesis mechanisms in
B cells. Here, we report that human lymphoid aggregate cultures (HLAC’s),
established from tonsils, are susceptible to KSHV infection. Infected B cells
display spontaneous lytic replication, thus more closely resembling the
pathobiology of MCD. This in vitro model will undoubtedly provide a useful
model for studying KSHV biology in B cells.
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The Role of TNFR Superfamily for Virus Infection

Contact-dependent Transmission to BJAB Cells

Jinjong Myoung

Jinjong Myoung

Chonbuk National University, Iksan 54531, Korea

Chonbuk National University, Iksan 54531, Korea

OX40 belongs to the tumor necrosis factor superfamily, and is known to
modulate T cell activation and memory T cell generation. Previously, Byun
et al elegantly demonstrated genetic deficiency of OX40 leads to childhood
Kaposi’s sarcoma, underscoring the importance of OX40 co-stimulation in
the generation of KSHV-specific T cell activation. Here, we report for the
first time that ligation of OX40L on endothelial cells with recombinant OX40
effectively inhibits KSHV replication. Interestingly, previously unsuspected
roles of 4-1BB in KSHV replication were highlighted in infected endothelial
cells as well. On the contrary, in infected B cells, neutralization of 4-1BB4-1BBL, but not that of OX40-OX40L, inhibits KSHV replication, indicating
differential role of OX40 in two different main targets of KSHV in vivo. Each
neutralization assay was controlled by relevant isotype antibodies of different
species (mouse, goat, and rabbit). Antibodies were treated at 1 microgram/ml
in the presence or absence of viral infection for up to 5 days before subjected
virus titration on 293Q cells. It is not clear whether OX40-OX40L interactions
between lymphocytes are not important for the regulation of KSHV while
those of 4-1BB-4-1BBL are.

Kaposi’s sarcoma-associated herpesviral infection in primary B cells provides
an exciting model for the investigation of KSHV biology in B cells. Ex vivo
infection of tonsillar B cells display a moderate level of survival advantage
over uninfected B cells. However, infected tonsillar B cells are neither
immortalized or transformed, which poses barriers to study biochemical
events in B cells upon KSHV infection. As such, many attempts had been
made to infect established lymphoblastoid cells by KSHV with no avail. Here,
we report immortalized or transformed B cells are rendered susceptible to
KSHV infection only when in direct contact with cell-associated viruses.
Upon infection, B cells are mostly latently infected, which may provide a
model for investigating KSHV-mediated interventions of signal transduction
pathways in B cells.

F503

F505

Development of an Infection Model for a Human Calicivirus

Cytokine-mediated Enhancement of Virus Infection

Jinjong Myoung

Jinjong Myoung

Chonbuk National University, Iksan 54531, Korea

Chonbuk National University, Iksan 54531, Korea

Human norovirus (hNoV) accounts for over 90% of virus-mediated acute
gastroenteritis, thus posing a serious threat to public health. It was first
identified in 1968, however, due to the lack of susceptible cell lines and
animal model, progress in its pathophysiology has been serious hindered. As
human fucosyltransferase 2 (hFUT2) seems to be the disease determinant, we
have set out to develop hFUT2-transgenic mice as a small animal model for
hNoV. hFUT2-expressing transgenic mice were backcrossed to C57BL/6 and
BALB/c background. When hFUT2-Tg with B6 background were inoculated
with hNoV (1*106 genome copies/mouse), low levels of viral replication was
detected in various tissues, including liver, small intestines, and spleen.
Unfortunately, as backcrossing increases hFUT2-Tg susceptibility to hNoV
decreases, highlighting the importance of genetic background for viral
susceptibility. Further improvement needs developing for the generation of
suitable small animal models.

Since KSHV discovery in the early 1990’s, it has been known that IL-6 is
the tumor growth factor in KSHV-mediated malignancies. As IL-6 is the
canonical activator of Jak-STAT3 pathway and STAT3 is an oncogene, it has
been assumed that IL-6 and Jak/STAT3 are involved in tumorigenesis, but not
in viral replication. Here, we report that STAT3 is both necessary and required
for efficient viral replication in endothelial cells. As in Kaposi’s sarcoma
and multicentric Castleman’s disease viral replication is required for tumor
growth, we propose that STAT3-mediated enhancement of KSHV replication
may be an important mechanisms for KSHV-mediated tumorigenesis.
When phosphorylation status of the Jak STAT pathway was probed, some
components of the pathway were specifically phosphorylated. When inhibited
by specific inhibitors, KSHV replication was significantly diminished. When
a constitutively active form of STAT3 was expressed, KSHV replication was
up to 3 fold enhanced while a dominant negative STAT3 decreased the
virus production. Interestingly, expression of various STAT3 WT and mutant
forms did not change cell viability and cellular proliferation. Taken together,
activation of STAT3 upon KSHV infection plays an important role for viral
replication.
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Transcriptomic Profiles Reveal the Genome-wide Responses of
the Harmful Dinoflagellate Cochlodinium polykrikoides when
Exposed to the Algicide Copper Sulfate
Hui Wang, Ruoyu Guop, Ramaraj Sathasivam, Sofia Abassi, Won Ji Choi,
Hansol Kim, Jang-Seu Kic

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea
Dinoflagellate Cochlodinium polykrikoides can form the harmful algal bloom
(HAB) that caused lots of fish death. This is the first study in the terms of
gene transcription regulation in the C. polykrikoides. RNA-sequencing has
generated 172,977,960 reads which has further assembled to 191,212 contigs.
43.28%, 33.9%, 15.6% contigs have homologous with the genes deposited in the
NCBI NR database, GO database, KEGG database, respectively. Differential
gene expression revealed 21% regulated contigs, which group in to 8 clusters
according to K- means clustering analysis, responding to algicide CuSO4;
and 848 contigs and 746 contigs were up- and down- regulated more than
2-fold changes by CuSO4 from 12 h to 48 h exposure. KEGG pathway analysis
revealed translation, signal transduction, and carbohydrate metabolism were
the first three highest up-regulated second level pathways; and translation,
signal transduction, and energy metabolism were the highest three downreg ulated second level pathways. The photosynthesis and oxidative
phosphorylation were the highest up- and down- regulated metabolism
pathway at the third level, respectively. The contigs including mitochondrial
related, copper binding or transporting, antioxidant that have involved in the
CuSO4r caused stress regulation. Additional experiment showed that the
photosynthesis was inhibited and ROS production was increased by copper.
This study provide first transcriptome database of C. polykrikoides, and
revealed differential expressed transcriptome responding to CuSO4. These
data will be helpful in the C. polykrikoides gene regulation study.

F701
An Oomycete Pathogen Olpidiopsis porphyrae var. koreanae
Enter Host Cell via a Lipid-mediated Endocytosis
Jejin Jeonp, Seungjin Jeong, Gwang Hoon Kimc

Department of Biology, Kongju National University, Kongju 32588, Korea
Host cell entry is the most crucial infection step in the obligate parasite,
Olpidiopsis porphyrae var. koreanae, a causative agent of Olpidiopsis blight
in Pyropia farms. Oomycete and fungal effectors with RXLR and RXLRlike motifs can bind phospholipids, specifically phosphatidylinositol-3phosphate (PtIns-3-P), and mediate cell entry via lipid raft-mediated
endocytosis. The entry of Olpidiopsis porphyrae var. koreanae cell into
the host, Pyropia yezoensis, was blocked with the treatment of PtIns3-kinase inhibitors. PtdIns-3-P binding proteins and inositides that
competitively inhibit effector binding to cell membrane also inhibited
infection. Fluorescent labeling showed changes of PtdIns-3-P distribution
along the cell surface during the infection. Homologues of PtIns-kinase
and phosphatidylinositol-binding clathrin assembly protein (PICALM) were
isolated from P. yezoensis transcriptome, and their expression profiles
during the infection process were observed using qPCR. Our results show
that the oomycete pathogen, Olpidiopsis porphyrae var. koreanae, may use
a lipid raft-mediated endocytosis for its host cell entry.

포스터 초록
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F507
6.0 K Microarray Reveals Differential Transcriptomic Responses in
the Dinoflagellate Prorocentrum minimum Exposed to Endocrine
Disrupting Chemicals (EDCs)
Hui Wang p, Ruoyu Guo, Hansol Kim, Yoseph Seo, Jang-Seu Kic

Department of Biotechnology, Sangmyung University, Seoul 03016, Korea
Endocrine disrupting chemicals (EDCs) have toxic effects on algae; however,
their molecular genomic responses have not been sufficiently elucidated.
Here, we evaluated genome-scaled responses of the dinoflagellate alga
Prorocentrum minimum exposed to an EDC, polychlorinated biphenyl (PCB),
using a 6.0 K microarray. Based on two-fold change cut-off, we identified
that 609 genes (~10.2%) responded to the PCB treatment. KEGG pathway
analysis showed that differentially expressed genes (DEGs) were related
to ribosomes, biosynthesis of amino acids, spliceosomes, and cellular
processes. Many DEGs were involved in cell cycle progression, apoptosis,
signal transduction, ion binding, and cellular transportation. In contrast, only
a few genes related to photosynthesis and oxidative stress were expressed in
response to PCB exposure. This was supported by that fact that there were
no obvious changes in the photosynthetic efficiency and reactive oxygen
species (ROS) production. These results suggest that PCB might not cause
chloroplast and oxidative damage, but could lead to cell cycle arrest and
apoptosis. In addition, various signal transduction and transport pathways
might be disrupted in the cells, which could further contribute to cell death.
These results expand the genomic understanding of the effects of EDCs on
this dinoflagellate protist.

F702
The Role of Flagella during the Feeding Process of the
Dinoflagellate Oxyrrhis marina
Chan Young Hong p, Gwang Hoon Kimc

Department of Biological Sciences, Kongju National University, Kongju
32588, Korea
The feeding steps of heterotrophic dinoflagellate Oxyrrhis marina consist
of prey searching, contact, capture, processing, and ingestion. In prey
processing step, O. marina was observed the processing using longitudinal
flagellum even when ingesting organic material and living prey, and it
was found that the successful ingestion of prey was determined in this
processing step. When the feeding process was analyzed of O. marina
for autotrophic Amphidinium carterae and Rhodomonas salina, different
successful ingestion rate was observed depending on the preys. The
longitudinal flagellum repeatedly beat on the prey, and its movement was
faster than usual. In case of R. salina, the feeding rate of O. marina was
four times lower than that of A. carterae. These results indicated that the
longitudinal flagellum of O. marina is play a key role in prey processing and
feeding rate, and preference of prey are determined in the processing step.

Keywords: Dinoflagellate, Prorocentrum minimum, PCB, microarray,
Transcriptomics
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Aptamer-Facilitated Gold Nanoparticles for Rapid and Sensitive
Detection of Endocrine Disruptors

Determination of Matrix Metalloproteinase Activity Using SurfaceBound Luciferase in Cells and Tissues

Eun-Song Leep, Gae Baik Kim, Miso Kim, Young Pil Kimc

Duc Long Nguyenp, Jin Oh Lee, Jeong Min Lee, and Young-Pil Kimc

Endocrine disruptors (EDCs), as xenoestrogens, have been suspected to be
associated with reproductive dysfunction and physiological abnormality in
human. Among EDCs, bisphenol A (BPA), phthalate, and nonylphenol (NP)
are of major concern, due to their environmental or human exposure from
plastics and detergents. For vulnerable people, a rapid and simple detection
of EDCs is highly demanded. Here we report a simple EDC assay using
aptamer-facilitated gold nanoparticles (AuNPs). SELEX-derived anti-EDC
aptamers triggered self-assembly of unmodified AuNPs (citrate-stabilized
AuNPs) in the presence of EDCs, leading to a color change in the AuNP
solution from reddish to purple upon the addition of high salt. We combined
fluorescence measurement by SYBR Green with the AuNP colorimetry to
enhance detection sensitivity. In BPA, the detection sensitivity was achieved
as low as 1 ppb, which was greater than those of other reported methods.
This method also enabled a selective and sensitive detection of BPA from
real samples including thermal papers or food cans. Furthermore, multiple
AuNP-based colorimetry using three EDC aptamers resulted in a rapid
determination of BPA, phthalate, and NP with high selectivity. We suggest
that this aptamer-facilitated AuNPs will offer many applications in the field of
environmental and clinical diagnosis.

Department of Life Science, Hanyang University, Seoul 04763, Korea

Keywords: Aptamer, EDC, Bisphenol A, Nonylphenol, Phthalate, Gold
nanoparticle, Colorimetry

Matrix metalloproteinase (MMP) is a calcium-dependent zinc-containing
endopeptidase secreted by cancer and stromal cells and is known to be an
important enzyme for proliferation, cell migration, metastasis and tissue
remodeling. To date, a zymographical electrophoresis has long been used
as a standard method for assaying MMP activity, but it generally is a timeconsuming process with protein unfolding and refolding steps. Moreover,
many methods based on fluorescence have been limited in real sample. Here
we develop a surface-bound luciferase with peptide substrate for MMP to
promote rapid and straightforward detection of MMP activity in complex
samples. Intein-fused luciferase (RLuc8-peptide-GyrA) produced the
C-terminus-specific biotinylation of the luciferase (RLuc8-peptide-biotin)
in the presence of cysteine-biotin via intein-mediated splicing process,
resulting in a strong bioluminescence onto a NeutrAvidin-coated plate.
When MMP-7 cleaved the peptide substrate inserted into a region between
luciferase and biotin, the surface-induced bioluminescence signal was
strongly reduced in MMP-secreted media or tissue extracts, compared with
that of MMP-deficient control set. Upon mixing the probe with biological
samples containing active MMP-7, the surface-bound luciferase enabled the
rapid determination of MMP-7 activity in cell-cultured media or mouse tissue
extracts with high stability and low background noise. We anticipate that
our approach will be suitable for monitoring protease activity in biological
substances and facilitate the functional study of MMPs in a wide range of
cells and tissues.
Keywords: matrix metalloproteinase, luciferase, intein, bioluminescence, sitespecific biotinylation
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Multiplex Cell-Uptake Imaging by Matrix Metalloproteinase
Activities Using Peptide-Conjugated Quantum Dots in Live Cells

Microbial Redox Regulator for Determining Extracellular LowMolecular-Weight Biothiols

Gae Baik Kimp, Eun Hye Kim, Ju Yeong Hwang, Young-Pil Kimc

Jin Oh Leep, Yoon-Mo Yang, Jeong Min Lee, Jin-Won Lee, Young-Pil Kimc

Department of Life Science, Hanyang University, Seoul 04763, Korea

Department of Life Science, Hanyang University, Seoul 04763, Korea

Cell-secreted matrix metalloproteases (MMPs) have been considered
promising biomarkers in cancer metastasis and inflammation. Although many
attempts to analyze MMP activity have been made so far, multiplex analysis
of MMPs remains a challenge in live cells. Here we developed multiplex celluptake imaging to assay MMP activity using peptide-conjugated quantum
dots (pep-QDs). To endow the pep-QD probe with cell-uptake capability,
the used peptide sequence is designed to have anionic blocking amino acids
(EEEE), MMP substrate, cell-penetrating cationic amino acids (RRRR), where
streptavidin-coated QD (SA/QD) was conjugated with biotin moiety via Lys
residue at the C-terminus of the peptide (i.e. EEEE-substrate-RRRRK-biotinSA/QD). Once cell-secreted MMP cleaves the middle part of the peptide
sequence, this triggers cell-uptake via exposed cationic amino acids. PepQD525 with MMP-2 substrate enabled a strong fluorescence image inside
cells in HT-1080 (MMP-2-positive cell), whereas there was no fluorescence
image in HT-29 (MMP-2 negative cell). Regardless of cells, E4-deficient and
MMP substrate-deficient peptides showed positive and negative cell-uptake
images, respectively. In particular, compared with FITC-labeled peptides (<
6h), QD-labeled peptides allowed long-term monitoring (< 24 h) during cell
viability. Significantly, when QD525, QD605, and QD655 were conjugated
with peptide substrates for MMP-2/9, MMP-2, and MMP-7, respectively,
multiple and simultaneous cell-uptake images to monitor three MMP activities
were obtained in live HT-1080 cells at single excitation wavelength, showing
relatively higher MMP-2 activity rather than MMP-9 and MMP-7 activity.
Our results suggest that this approach has great potential for studying the
dynamic and functional roles of MMPs in a wide range of cells.

Low-molecular-weight (LMW) biothiols, such as cysteine, homocysteine,
glutathione, are involved in detoxification processes against reactive oxygen
species and serve as metabolic regulators via thiol-disulfide processes
to maintain intracellular and extracellular redox homeostasis. However,
despite their significance roles in extracellular environments, there is no
reliable method for the detection of extracellular LMW thiols because of a
rapid redox change under oxidative conditions. Here we report a microbial
redox regulator protein (organic hydroperoxide resistance regulator (OhrR)
[1])-enabled method, which discriminates free and total LMW biothiols
in plasma samples. OhrR rapidly responses to plasma LMW thiols in the
presence of organic hydroperoxide, leading to a rapid dissociation of OhrR
from its bound dsDNA element. By using affinity-based purification of flagOhrR and fluorophore-labeled dsDNA, not only free LMW biothiols, but also
total biothiols with reducing agents were quantitatively detected in plasma
samples. Owing to rapid reaction rate towards LMW biothiols and high
stability of OhrR, this approach is expected to promote LMW biothiol-based
diagnosis in many human diseases.
Keywords: LMW thiol, plasma thiol, ROS, redox regulatory protein, OhrR,
organic hyroperoxide
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CDK Phosphorylation of N-terminal RecQL4 Is Required for
Origin Association of CTF4/And-1 and Sld5 in Human Cells

Induction of Monospore Release by Mechanical Cutting of
Pyropia yezoensis Blades

Hye Min Choip1, Gwangsu Shin2, Dongsoo Jeong2, Hyunsup Kim2, Jun-Sub Im1,
Joon-Kyu Leec12

Jeong Eun Leep, Gwang Hoon Kimc

1

Department of Biology Education, Seoul National University, Seoul 08826,
Korea; bInterdisciplinary Graduate Program in Genetic Engineering, Seoul
National University, Seoul 08826, Korea
RecQL4 is an essential DNA replication factor in human cells, but detailed
mechanism of its action is poorly understood. To analyze the function
of RecQL4, we tethered it on the pre-replicative complex (pre-RC) by
expressing RecQL4 proteins fused with Orc4 (R-O4). Tethering RecQL4 or
N-terminus of RecQL4 on the pre-RCs resulted in the binding of Mcm10
and Ctf4, the assembly of CMG complex, and significant increase of BrdU
incorporation on the β-globin locus, a late firing origin, in early S phase. On
the other hand, tethering RecQL4 mutated in CDK phosphorylation sites did
not, which is due to the decreased origin binding of CTF4 and Sld5. These
results suggest that RecQL4 tethering is sufficient to induce early activation
of late origins, and replication initiation by R-O4 depends on origin recruiting
of CTF4 and Sld5 by the RecQL4 phosphorylation. In addition, expression
of R-O4 significantly increases the level of γH2AX and its level is further
increased by the depletion of several factors alleviating replication stress,
such as p53 or ATR. Therefore, forced replication by expressing RecQL4
appeared to be a useful model system for studying replication stress in human
cells.

Department of Biological Sciences, Kongju National University, Kongju
32588, Korea
Recently Pyropia industry exports have increased 8 times compared to
2007, reaching $ 500 million in korea. During the cultivation process,
monospore release is factor for the improvement of the Pyropia quality
because it increases the quality and yield of Pyropia by adding newly
growing leaves between 7-8 harvests. Therefore, a study was conducted
to efficiently induce the monospore release during the Pyropia harvesting
process. Pyropia yezoensis blades were cut to see if mechanical cutting
would induce monospore release. In the control group, monospore was
not released, most of the experimental groups, it was observed that 5 days
after the mechanical cutting, the release of monospore. Exposure of the
cut blades to various light conditions (0,15,65 µmol m-2 s-1) resulted in
the release more monospore were released as exposure to stronger light.
To determine whether oxidative stress caused by mechanical cutting and
strong light is a direct trigger for the monospore release, Pyropia sp. was
treated with H2O2. The results showed that in P. tenera and P. yezoensis,
monospores were released at relatively low H2O2 concentrations.

포스터 초록
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Identification of Response to Temperature of Gadus chalcogramma
in Specific Temperature Environment by Heat shock protein 70

Exposure to PyroV1 Virus Enhances Resistance to an Oomycete
Pathogens in Pyropia yezoensis

Chang-hyun Maengd, So-sun Kim, Jang-su Park

Ji Hye Parkp, Gwang Hoon Kimc

Department of Chemistry, Pusan National University, Busan 46241, Korea

Department of biological science, Kongju National University, Kongju 32588,
Korea

Heat shock proteins induces in cells exposed to stressful such as heat, heavy
metal and environmental pollutions. HSF70 in this study was investigated
to determine the response of tissues to specific temperatures in Gadus
chalcogramma. Gadus chalcogramma was cultivated at various temperatures
for 7 days, and then dissected, and extracted mRNA and proteins from each
tissues. The E.coli strain BL21(de3) was transformed with plasmid pET21bHSP70 and selected on LB agar containing 100μg/ml of ampicillin. The
recombinant HSP70 protein was induced by 1 mM IPTG and was purify by Ni
2+ affinity chromatography. The Anti-HSP70 was produced by Balb/c mice
for 4 weeks. HSP70 protein in tissue was analyzed ELISA assay. As a result of
comparing the individuals cultivated at 5℃, 10℃ and 15℃, it was found that
the amount of HSP70 protein and HSP70 mRNA expressed were different
depending on temperature. HSP70 expression is different in each tissue.
Based on these result, it seems that more efficient temperature regulation is
possible in the process of cultivate Gadus chalcogramma.
Keywords: Gadus chalcogramma; HSP70; RT-PCR; ELISA; Temperature
tolerance

Green spot disease (GSD) causes serious economic loss in Pyropia
sea farms in Korea every year. The causative agent of this disease is
a chloroplast RNA virus (PyroV1). Proteomic studies and fluorescent
microscopy on PyroV1 infected Pyropia yezoensis showed that retrograde
signaling from cell organelles is involved in the defense mechanism for the
viral infection. Microarray analysis showed that the expression of defensive
genes was increased specifically in P. yezoensis exposed to Pythium,
Olpidiopsis and PyroV1, and similar patterns of gene expression were
observed in the biotrophic pathogens Olpidiopsis and PyroV1. We crossed
different pathogens and exposed P. yezoensis. Significantly increased
resistance to an Olpidiopsis infection in P. yezoensis pre-exposed to PyroV1
was observed, while pre-exposure of Pythium did not affect Olpidiopsis
infection in P. yezoensis. Therefore, it is considered that the defense
mechanism against PyroV1 and Olpidiopsis in P. yezoensis are closely
related.
Keywords: Cross infection, Marine algae, Oomycete, Pyropia, Virus
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Infection by Olpidiopsis heterosiphoniae Induces Salinity
Tolerance in a Red Alga Heterosiphonia japonica

In Vitro, In Vivo , and In Silico Analyses of Acetazolamide for the
Treatment of Melanogenesis

Gwang Hoon Kim

Hussain Razap, Mubashir Hassan, Muhammad Athar Abbasi, Sung Yum Seoc

Department of Biology, Kongju National University, Kongju 32588, Korea

Department of Biological Sciences, College of Natural Sciences, Kongju
National University, Gongju 32588, Korea

A filamentous red alga Heterosiphonia japonica shows a systemic acquired
resistance (SAR) against the oomycete pathogen, Olpidiopsis heterosiphoniae ,
which enables the host coexist with the pathogen for several months without
fatal damage. Morphological and physiological changes occur in host cells
as soon as the plant is exposed to the pathogen. The infected plants show
reduced growth control even when only several cells at the tips of the
filament are infected with the oomycete. The morphology of host cells
changes to a round shape in a few days after the infection. Infected plants
show a much higher osmotic tolerance compared to a control. Salicylic
acid treatment induces a reduction of the cell-type specific infection in H.
japonica. These results suggest that the oomycete infection in H. japonica
might help the host to survive in intertidal environment where osmotic
conditions change frequently. The genes involved in the SAR acclimation
were investigated using transcriptome analysis.

Melanin is the major factor that determines skin color and protects from
ultraviolet radiation. In present study we evaluated the anti-melanogenesis
effect of Acetazolamide (ACZ) using in vitro, in vivo and in silico approaches.
ACZ demonstrated signiﬁcant inhibitory activity (IC50 7.895±0.24 µM) against
tyrosinase as compared to the standard drug kojic acid (IC50 16.84±0.64
µM) and kinetic analyses showed that ACZ is a non-competitive inhibitor.
In in vitro experiments, A375 human melanoma cells were treated with 20
or 40 µM of ACZ with or without 50 µM of L-DOPA. Western blot results
showed that ACZ signiﬁcantly decreased the expression level of tyrosinase
at 40 µM. Zebraﬁsh embryos were treated with 10, 20 or 40 µM of ACZ and
of positive control kojic acid. At 72 h of treatment with ACZ and kojic acid,
ACZ signiﬁcantly decreased the embryos pigmentation to 40.8% of untreated
embryos at the dose of 40 µM of ACZ while kojic acid decreased only
25.0% of pigmentation at the same dose of kojic acid. In silico docking were
performed against tyrosinase using PyRx tool. Docking studies suggested that
His244, Asn260 and His85 are the major interacting residues in the binding
site of the protein. In conclusion, our results suggest that ACZ is a good
candidate for the inhibition of melanin and it could be used as a lead for
developing the drugs for hyper pigmentary disorders and skin whitening.
Keywords: Acetazolamide, Anti-melanogenesis, Tyrosinase, Zebraﬁsh, A375
Melanoma cells, Molecular docking.
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NADPH oxidase-mediated oxidative burst in response to pathogen
attacks in red alga Pyropia yezoensis

Synthetic Aacetamide Derivates against Urease Using Enzyme
Inhibition, Kinetic Mechanism and Computational Approaches

Da Jeong Leep, Tatyana A. Klochkova, Gwang Hoon Kimc

Hussain Razap, Mubashir Hassan, Muhammad Athar Abbasi, Sung Yum Seoc

Department of Biological Sciences, Kongju National University, Kongju 32588,
Korea

Department of Biological Sciences, College of Natural Sciences, Kongju
National University, Gongju 32588, Korea

Disease outbreaks devastate Pyropia aquaculture farms every year. The three
most serious diseases are Olpidiopsis-blight and red-rot disease caused
by oomycete pathogens and green-spot disease caused by PyroV1 virus.
Oxidative burst plays a pivotal role in defense to pathogenic infections in red
algae Pyropia species. Histochemical staining on disease infected Pyropia
yezoensis showed that retrograde signaling from cell organelles is involved
in the defense mechanism for infection. 3, 3-Diaminobenzidine staining on
pathogen infected P. yezoensis blades showed an accumulation of hydrogen
peroxide. Microarray gene profiles showed that respiratory burst oxidase
(RBOH) were specifically upregulated in the infected blades of P. yezoensis .
As these enzymes are involved in disease resistance, we examined the role of
RBOH on defense responses in P. yezoensis using diphenyleneiodonium (DPI).
DPI-pretreated P. yezoensis showed enhanced infection compared to the
control. These results suggest that P. yezoensis may have signal transduction
pathway regulated by RBOH in response to pathogens and uses oxidative
burst to inhibit the spread of oomycete disease.

In this study, a new series of sulfonamides derivatives was synthesized and
their inhibitory effects on DPPH and jack bean urease were evaluated. The
in silico studies were also applied to ascertain the interactions of these
molecules with active site of the enzyme. Synthesis was initiated by the
nucleophilic substitution reaction of 2-(4-methoxyphenyl)-1-ethanamine
(1) with 4-(acetylamino)benzenesulfonyl chloride (2) in aqueous sodium
carbonate at pH 9. Precipitates collected were washed and dried to obtain
the parent molecule, N-(4-{[(4-methoxyphenethyl)amino]sulfonyl}phenyl)
acetamide (3). Then, this parent was reacted with different alkyl/aralkyl
halides, (4a-m), using dimethylformamide (DMF) as solvent and LiH as
an activator to produce a series of new N-(4-{[(4-methoxyphenethyl)(substituted)amino]sulfonyl}phenyl)acetamides (5a-m). All the synthesized
compounds were characterized by IR, EI-MS, 1H-NMR, 13C-NMR and CHN
analysis data. All of the synthesized compounds showed higher urease
inhibitory activity than the standard thiourea. The compound 5f exhibited
very excellent enzyme inhibitory activity with IC50 value of 0.0171 ± 0.0070
µM relative to standard thiourea having IC50 value of 4.7455 ± 0.0546 µM.
Molecular docking studies suggested that ligands have good binding energy
values and bind within the active region of taget protein. Chemo-informatics
properties were evaluated by computational approaches and it was found that
synthesized compounds mostly obeyed the Lipinski's rule.
Keywords: Acetamides, Urease inhibition, Kinetics, Antioxidant, Molecular
docking.
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The present study comprises the synthesis of a new series of sulfonamides
d e r ive d f ro m 4 - m et hoxy p h e n et hy l a m i n e fo r A D. T h e st r u ct u ra l
characterization of these derivatives was carried out by spectroscopic
techniques like IR, 1H-NMR, and 13C-NMR. The elemental analysis data was
also coherent with spectral data of these molecules. The inhibitory effects
on acetylcholinesterase and DPPH were evaluated and it was observed
that N-(4-methoxyphenethyl)-4-methyl-N-(2-propyl) benzensulfonamide
(5c) showed acetylcholinesterase inhibitory activity (IC50 0.075±0.001 µM)
comparable to Neostigmine methyl sulfate (IC50 2.038±0.039 µM). The
docking studies of synthesized ligands 5a-j were also carried out against
acetylcholinesterase (PDBID 4PQE) to compare the binding affinities with
IC50 values. The Kinetic mechanism was analyzed by Lineweavere-Burk
plots which exhibited that compound (5c) inhibits acetylcholinesterase
competitively by forming an enzyme inhibitor complex. The inhibition
constants Ki calculated from Dixon plots for compound (5c) is 2.5 µM. It
is proposed on the basis of our investigation that title compound (5c) may
serve as lead structure for the design of more potent acetylcholinesterase
inhibitors.

The Relationship between Health Behavior and Diet and Risk of
Colorectal Cancer
Eunji Park1, Seulgi Park1, Yunjeong Kim1, Jiwon Choi1, Julee Kim1, Jinwook
Jeong2, Joowon Lee2, Aeson Omd1
1

Department of Food and Nutrition, Hanyang University, Seoul 04763, Korea;
Department of Active Aging Industry, Hanyang University, Seoul 04763,
Korea
2

To identify the relationship between high incidence of colorectal cancer
and health behaviors and diets, we conducted interviews with 110 colorectal
cancer patients(CCP) and 110 controls(C) for this study. The drinking rate
in health behavior was significantly higher in CCP(65.5%) than C(37.3%) (p
<0.001), and the smoking rate was significantly higher in CCP than that in
the C(p <0.01). In CCP, the rate of rarely breakfast was rare(13.6%) higher
than that of C(8.2%), and the rate of eating quickly, finishing a meal within
10 minutes, was higher in CCP, but not statistically significant. In dietary
behavior, CCP responded to a red meat centered meal at a rate of 19.1%,
which was higher than C(9.1%), and fruit intake was also higher in CCP.
The rate of eating less than 48.2% was higher than that of C(29.1%), but not
statistically significant. Thus, it showed somewhat significant association
with health behaviors, dietary habits, and dietary behavior with colorectal
cancer and the association with red meat or processed meat. Further
studies on colorectal cancer and diet will be needed in the future.

포스터 초록

Sy n t h esi s , E n zy m e I n h i b ito r y K i n et i c s M e c h a n i s m a n d
Computational Study of Novel Therapeutic Agents for Alzheimer’s
Disease

F717

Keywords: Sulfonamides, Molecular docking, Acetylcholinesterase, Alkyl/
aralkyl halides, Spectral analysis

F716
Av e n a n t h r a m i d e C S u p p r e s s e s H y p o x i a - i n d u c e d
Cyclooxygenase-2 Expression through Sirtuin1 Activation in A549
Cells
Wonchung Limp1, Donghyun Kim1, Byunghun So2, Junho Jang2, Jinhan Park2,
Chounghun Kangc2

F718
Phytochrome-dependent Filament Movement in Spirogyra
varians
Ji Woong Leep, Gwang Hoon Kimc

Department of Biological Sciences, Kongju National University, Kongju
32588, Korea

1

Department of Sports Medicine, College of Health Science, Cheong ju
University, Cheongju, 28503, Korea; 2Department of Physical Education, Inha
University, Incheon 22212, Korea
Avenanthramide C (AVC) has anti-inflammatory effects. This study
investigated the effects of, and mechanism underlying, AVC inhibition of
hypoxia-induced COX-2 expression in A549 cells. AVC suppressed the
hypoxia-induced increase in COX-2 protein levels and promoter activity. We
also observed that the effects of AVC were reversed by a SIRT1 inhibitor,
indicating that the inhibitory effects of AVC on hypoxia-induced COX-2 are
mediated by SIRT1. Therefore, AVC inhibits the hypoxic induction of COX2 expression via SIRT1 activation. Our results suggest that AVC could be
beneficial for preventing lung inflammation under hypoxia.
Keywords: Avenanthramide C, Cyclooxygenase-2, Sirt1

Spirogyra f ilaments show unique photomovement which differs in
response to blue, red and far-red light. The filaments of S. varians slowly
bent and aggregated to form a tangled mass in red light. In far-red light,
the filaments unbent, stretched rapidly and separated from each other.
Mannitol and/or sorbitol treatment significantly inhibited this far-red
light movement suggesting that turgor pressure is the driving force of this
movement. The bending and aggregating movement of filaments in red
light were not affected by osmotic change. Three phytochrome homologues
isolated from S. varians showed unique phylogenetic characteristics. Two
canonical phytochromes, named SvPHY1 and SvPHY2, and a non-canonical
phytochrome, SvPHYX2. SvPHY1 is the first PHY1 family phytochrome
reported in zygnematalean algae. The genes involved in the transport of
phytochromes into the nucleus and following transcriptional regulation
were characterized, and their expression in response to red and farred light was measured using quantitative PCR. Our results suggest the
phytochromes, the transport system of phytochrome into the nucleus, as
well as downstream transcription factors are well conserved in S. varians
and are involved in red-, far-red-light filament movement.
Keywords: Phytochrome; Photomovement; Spirogyra; Phylogenetic analysis;
Turgor pressure
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Three-Dimensional Refractive Index Distributions of Pinus and
Angiosperm Pollen Grains

The Cytoplasmic Domain of CTLA-4, as an Arbitrator for Immune
Tolerance by Inducing Regulatory T Cells

Chansuk Parkp12, SangYun Lee12, Geon Kim12, SeungJun Lee3, Jaehoon Lee3,
Taehyun Heo3, Yoonjeong Park3, YongKeun Parkc124

Sangho Limp12, Hong-Gyun Lee12, Gil-Ran Kim12, Je-Min Choic12

1

Department of Physics, Korea Advanced Institutes of Science and Technology
(KAIST), Daejeon 34141, Korea; 2KAIST Institute for Health Science and
Technology, KAIST, Daejeon 34141, Korea; 3Daedeok High School, Daejeon
34121, Korea; 4Tomocube, Inc., Daejeon 34051, Korea

포스터 초록

F721

The study of pollen grains provides important clues for understanding the
biological aspects of various species and the ecosystem [1]. In particular, the
unique morphology of pollen grains is deeply related to early development
and survival in various environments [2-3]. Despite numerous attempts to
image the three-dimensional (3D) structure of pollen grains, conventional
imaging methods cannot fully address 3D information of pollen grains in their
intact conditions [4-6]. Here we present 3D refractive index (RI) imaging and
quantitative analyses of angiosperm pollen grains. Using optical diffraction
tomography (ODT), 3D RI distribution of pollen grains from various pinuses
and angiosperms were measured without using labeling or other preparation
techniques [7]. Unique structures of pollen grains including exine and
sacci were identified from the measured 3D RI distribution. Furthermore,
various physical quantities including volume, surface area, exine volume,
and sphericity were obtained through quantitative analyses of the 3D RI
distributions.
Keywords: Pollen grains, Pinophyta, Angioseprm, Optical diffraction
tomography, Label-free
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Seoul 04763, Korea; 2Research Institute for Natural Sciences, Hanyang
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Recently, a critical role of CTLA-4 in a regulatory T cell (Treg) function has
been highlighted both in peripheral and follicular regulatory T cells. However,
the importance of cytoplasmic domain CTLA-4 signaling in Treg function
and differentiation is not clearly understood. In this study, we utilized a
recombinant extracellular domain (CTLA-4-Ig) and cytoplasmic domain of
CTLA-4 (dNP2-ctCTLA-4) to elucidate the mechanism of CTLA-4 in Tregs.
We found ctCTLA-4 increased follicular regulatory T (Tfr) cells in draining
lymph node (dLN), accompanying by decreased level of follicular helper T
(Tfh) cells and germinal center (GC) B cells, while CTLA-4-Ig only reduced
Tfh cells and GC B cells without affects on Tfr cells. In addition, dNP2ctCTLA-4 induces Foxp3 expression in various T helper cell differentiation
conditions containing TGF-β. One of the molecular mechanism of the
ctCTLA-4 in Foxp3 expression would be inhibition of Jak2/STAT3 pathway
via binding to Jak2 which inhibits Th17. In addition, TGF-β signaling was
enhanced by it via inhibition of phosphorylation on Erk and Smad2 linker
region to results increasing Foxp3 expression in T cells. We further confirmed
that the ctCTLA-4 reduced autoimmune encephalomyelitis by increasing
regulatory T cells in the bloode, spleen and spinal cord, while CTLA4Ig could not. These results suggest that the cytoplasmic domain CTLA-4
signaling would be critical to support immune homeostatic environments via
enhancing peripheral tolerance mediated by Treg cells.
Keywords: CTLA-4, liCTLA-4, the cytoplasmic domain of CTLA-4, Multiple
Sclerosis, Regulatory T cells, Follicular helper T cells
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Chitin Sensory Molecule Chitinase 3-like 1 in T cells Contribute to
Follicular Helper T Cell Differentiation and Antibody Production

Development of Molecule Delivery System by using CellPenetrating Peptides in red alga Pyropia tenera

Do-Hyun Kimp12, Je-Min Choic12

Hancheol Jeond, Hyun Dae Hong, Jin-Woo Han, Hyun-Ju Hwang, Jong Won
Han

1
Department of Life Science, College of Natural Sciences, Hanyang University,
Seoul 04763, Korea; 2Research Institute for Natural Sciences, Hanyang
University, Seoul 04763, Korea

Chitinase 3-like 1 (Chi3l1) is an evolutionally conserved protein which is
known to sense chitin molecule in pathogen and contribute to plant immune
responses against to parasitic infection. Although Chi3l1 gene is conserved to
mammals, its possible role in adaptive immunity is totally unknown. Here, we
utilized T cell specific Chi3l1 knock out mice (CD4-Chi3l1KO) to investigate
role of Chi3l1 in follicular helper T (TFH) cells and antibody responses. 15
month-old aged CD4-Chi3l1 KO mice showed decreased proportion of
CXCR5+Bcl-6+ TFH cells in mesenteric lymph node compare to age-matched
control mice. Next, we further confirmed Chi3l1 is required for TFH and
germinal center reaction in young mice upon immunization. Sheep red blood
cells (SRBC) were administered intraperitoneally and splenic CXCR5+PD-1+
TFH cells and GL-7+CD95+ germinal center B cells were significantly
decreased in KO mice. Moreover, TFH-related gene expression such as Bcl-6,
IL-21, IL-4 in Chi3l1 KO T cells showed decreased mRNA expression compare
to wild type. We also examined NP-OVA immunization in CD4-Chi3l1 KO
mice which showed decreased NP-specific IgM, IgG1, IgG2a production
suggesting Chi3l1 in T cells is involved in stimulating B cell response of
antigen specific high affinity antibody production. RNA-sequencing data
demonstrates TFH-related transcription factors such as tcf7, lef1, bcl6, and
IL-21 cytokine receptor was decreased in Chi3l1 KO T cells. Chi3l1 KO CD4
T cells express decreased IL-21R and IL-21 treatment showed lower level of
STAT3 phosphorylation in KO T cells. Collectively, we firstly demonstrated
that chitin sensory molecule Chi3l1 in T cells induces TFH differentiation and
antigen specific antibody production.

Department of Genetic Resources Research, National Marine Biodiversity
Institute of Korea, Seocheon 33662, Korea
Cell-penetrating peptides (CPPs) are effective molecular tools that can
deliver various molecular materials into different types of cells. However,
there is no study about molecular material delivery system by using CPPs into
cells of red algae, especially Pyropia. In this study, we attempted to develop
a delivery system of molecular materials into cells of Pyropia tenera by using
CPPs. Well-known CPPs which were previously reported in other organisms
were selected for introducing molecules into cells, and were classified by
their physical-chemical properties like hydrophobicity, charge etc. Then, their
cell penetration activities were calculated by in silico method. CPPs were
conjugated with fluorescein isothiocyanate (FITC) for convenient screening
of CPPs. We treated FITC-labeled CPPs into PES medium with P. tenera, and
selected CPPs which have high cell-penetrating activity by using fluorescence
microscope. The cell-penetration patterns of selected CPPs were observed
by using confocal microscope. These results may provide basic knowledge of
molecule delivery tool for algal research.
Keywords: Cell-penetrating peptides, CPPs, FITC-labeled CPPs, Pyropia
tenera, Peptide
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High-fiber Rice, Dodam, Regulates Glucose and Lipid Metabolism
in Mice Fed High-fat Diet

Isolation of Sex-specific Importin-alpha-like Gens in Male and
Female Gametophyte of Bostrychia moritziana

Lynkyung choip, Adriana Rivera-Piza, Sung-Joon Leec

Eun Young Shimp1, Giuseppe C. Zuccarello2, Gwang Hoon Kimc1

1
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Biotechnology, College of Life Sciences and Biotechnology, BK21-PLUS,
Korea University, Seoul 02841, Korea
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Korea; 2School of Biological Sciences, Victoria University of Wellington,
Wellington, New Zealand

The metabolic effects of high dietary fiber rice, dodam (DO), was examined
in male db/db mice. The db/db adult male mice were randomly divided into
2 groups and fed with HFD diet (HF) as a vehicle control or HF+dodam rice
(DO) for 5 weeks. DO administration significantly improved the symptoms
of metabolic syndrome. Plasma triglyceride and low-density-lipoprotein
cholesterol levels were significantly reduced; high-density-lipoprotein and
adiponectin concentrations were elevated significantly in the DO group.
Moreover, glucose tolerance and insulin sensitivity were significantly
improved (p<0.0001). DO improved glucose homeostasis in model assessment
of insulin resistance and decreased the plasma insulin levels. DO modulated
the abundance of several representative families in gut microbial communities,
including Bacteroidaceae, Lactobacillaceae and Rikenellaceae. Considering
the pathogenic associations between gut microbiota and diseases, results
suggest therapeutic benefits of high-amylose rice to ameliorate metabolic
syndrome.

The modes of sex determination in eukaryotes are diverse. The genetic
pathways leading to sex determination are not known in red algae. We
searched for sex-specific genes in the red alga Bostrychia moritziana by
searching for genes that may be involved in sex differentiation. RNAseq
results showed that two importin-alpha-like genes were specif ically
expressed in male and female gametophyte, respectively. Female specific
homologues of importin-alpha (BFS) was found only in female gametophytes,
and plants bearing carposporophytes. The other was restricted to male
gametophytes. The two sex-specific importin-alpha-like genes showed
only 77% sequence identity. The two sex-specific importin-alpha-like genes
contain three conserved domains (Armadillo Repeats, Ankyrin Repeats,
Structural Maintenance of Chromosomes). Genomic PCR showed that the
genes are present only in respective gametophytes. Tetrasporophyte had
both genes. These results suggest that sex may be determined by genes on
two different sex chromosomes or regions. Differential expression of these
two sex-specific genes was analyzed in the gametophytes, carposporophytes
and tetrasporophyte, showing that they are expressed only in their respective
stage, and both expressing in sporophytes. Shortly after fertilization
expression levels of BFS sharply increased suggesting that it might be
involved in fertilization signaling. Importin-alpha is a type of karyopherin that
transports protein molecules into the nucleus. Our results suggest that signal
protein traffic to nucleus may be involved in sexual differentiation in red
algae.

포스터 초록
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F724
Cyanidin Induces Adiponectin Expression in Cultured Adipocytes
Jaeeun Seop, Sung-Joon Leec

Department of Biotechnology, Graduate School of Life Sciences &
Biotechnology, College of Life Sciences and Biotechnology, BK21-PLUS,
Korea University, Seoul 02841, Korea
Cyanidin is a natural anthocyanidin with several biological activities including
the regulation of cellular lipid metabolism. It has been suggested that the
hypolipidemic activity of cyanidin is at least in part exerted by the induction
of adiponectin, an adipokine regulating fatty acid oxidation. In the present
studies, cyanidin significantly reduced the cellular lipid accumulation with
lowering both intercellular triglyceride and cholesterol levels in 3T3L1
cultured adipocytes. Cyanidin also stimulated adiponectin expression
thus both intracellular and secreted adiponectin levels were induced in
cultured adipocytes. Cyanidin also induced the expression of PPARα, while
suppressing the expression of PPARγ. These confirmed previously known
effects of adiponectin. Further experiment should be performed to suggest
the detailed hypolipidemic mechanisms of cyanidin.
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Estimating Population Size of Eurasian Otters (Lutra lutra ) in
Naerincheon by Genotyping Fecal DNA

The Effect of HERV Env Proteins on Tumorigenesis

Han-Chan Park1, Kwang-Bae Yoonp2, Dae-Cheol Jeong1, Mi-Sook Min1, Hang
Leec1

Eun-Ji Kop12, Mee Sun Ock1, Heui-Soo Kim2, Hee-Jae Chac1
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포스터 초록

G401

The Eurasian otter, Lutra lutra , is an endangered species in South Korea
that experienced rapid population decreases through poaching and
industrialization until the 1980’s. To evaluate the genetic diversity and the
existing number of otters distributed in Inje area, 50 fecal samples were
collected from the Naerincheon stream. We extracted fecal DNA for sex
determination and genetic analysis using nuclear genetic markers Individual
identification and relatedness between individuals were determined by
genotypic data using seven microsatellite loci, and sex identification was also
determined based on sequence variation of the zinc finger protein gene on
sex chromosomes. Our results showed that at least nine otter individuals were
identified and the kinship relationships between several individuals were
determined. It was concluded that otters distributed widely in Naerincheon
have moderate levels of genetic diversity, and close monitoring of otter
population is necessary for conservation of the otters in the area.

G301
Another Draft Genome of Portunus (Portunus) trituberculatus and
its Comparative Genomic Analysis Provides Insights of Decapod
Evolution
Jin-Hyeop Jeong p1, Hyeyoung Koo2, Won Kimc1
1

Seoul National University, Seoul 08826, Korea, 2Sangji University, Wonju
26339, Korea
The great popularity of Portunus (Portunus) trituberculatus as one of the
most famous edible crab species brings the importance in terms of both
economic and ecological values. While understanding the genomic affinities
and structures of decapod species can provide useful information for
their fisheries and conservation, however, only few decapod species have
undergone de novo genome sequencing so far. In the present study, we
conducted de novo whole genome assembly and gene annotation of P. (P.)
trituberculatus and compared its genomic affinities with selected arthropodan
species. Our draft assembly of P. (P.) trituberculatus resulted in 1.18 Gb sized
genome which covered more than 88 % of its estimated genome size. In
order to test the assessment of our draft genome, we applied BUSCO analysis
and successfully recovered more than 85 % of core genes, at least partially.
We predicted 122,100 unigenes and amongst them, 34,536 unigenes were
successfully annotated by BLAST. The manual annotation identified 10 Hox
genes from our draft assembly.

1
Departments of Parasitology and Genetics, Kosin University College of
Medicine, Busan 49267, Korea; 2Department of Biological Sciences, College of
Natural Sciences, Pusan National University, Busan 46241, Korea

Human endogenous retroviruses (HERVs) have been proposed to be strongly
related with certain cancers including breast cancer, leukemia, colon cancer,
and melanoma. Here, we analyzed the expression profiles of HERV-K
(HML-5) and HERV-R (ERV3-1) Env proteins in 11 different kinds of cancer
tissue microarrays. Both HERV-K and HERV-R Env expressions were
significantly higher in tumors comparing with normal surrounding tissues.
We also analyzed the expression patterns and correlation of HERV Env
proteins in cancers with various clinical data. Correlations between HERV
Env expressions and clinical investigations were vary depending on HERV
types and cancers. Overall expression patterns of HERV-K and HERV-R Env
proteins were various in each individual but showed similar pattern between
HERV-K and HERV-R Env in same individual. In order to elucidate the
functional mechanism of HERV-K Env in cancers, we generated HERV-K Env
KO cells using CRISPR Cas9 system. We also constructed HERV-K Env overexpression system using animal cell over-expression vector. As the results,
the growth of HERV-K Env KO cells was significantly reduced in both in vitro
culture and in vivo nude mice model. In addition, tumorigenic characteristics
including migration, invasion, and tumor colonizations are significantly
reduced in HERV-K Env KO cells. These results suggested that HERV Env
protein involves tumorigenesis and related with tumor progression.

G402
Single-base Genome Editing of P5CS Genes for Improved
Tolerance against Abiotic Stress in Medicago truncatula
Goon-Bo Kimp, Seong-Wook Son, Ara Cho, Jeong-Hwan Munc

Department of Bioscience and Bioinformatics, Myongji University, Yongin
17058, Korea
In higher plants, proline accumulates in cells under osmotic stress
environment. Δ(1)-Pyrroline-5-carboxylate synthetase (P5CS) is a ratelimiting step enzyme of proline biosynthesis and is largely responsible
for cellular proline level under abiotic stress. Among three P5CS genes
in Medicago truncatula , MtP5CS2 and MtP5CS3 are induced quickly and
contribute to the rapid accumulation of proline to cope with abiotic stress
including salt, coldness and drought. Since proline biosynthesis by P5CS
is regulated via negative feedback inhibition, modification of the negative
feedback might render plants genetic capacity to accumulate more proline
and improve plant performance under undesirable environment. Recent
advances in genome editing using CRISPR/Cas9 provide new tools to modify
plant genome with precision to study or to change gene functions. Singlebase editing technology combines CRISPR/Cas9 system with enzymes
that can directly modify a DNA base pair to enable programmable single
base editing. We utilized BaseEditor3 which consists of cytidine deaminase
APOBEC1, Cas9 nickase(nCas9) and uracyl DNA glycosylase inhibitor(UGI)
to modify the negative feedback motifs of MtP5CS2 and MtP5CS3
genes. Cotyledon explants of M. truncatula genotype Jemalong A17 were
transformed using Agrobacterium tumefaciens. As results, more than 10 T0
plants for each gene were obtained and identified as the single-base-edited
after genotyping by PCR sequencing.
Keywords: Medicago truncatula, proline, P5CS3, single-base genome editing,
transformation
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Early Transcriptional Changes in Stenospermocarpic Grape
Berries in Response to GA Treatment

Patterns of Genetic Selection during Domestication of Radish
(Raphanus sativus L.)

Hoyeol Jang p1, Youn Young Hur2, Hee-Ju Yu3, Jeong-Hwan Munc1
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Grapevine is one of the major fruit crops and diverse varieties have been
cultivated for fresh or dried fruits as well as processed products including
wine, juice, vinegar, and seed oil. A grapevine is considered seedless when
it produces berries without seed (parthenocarpy) or with seed traces
(stenospermocarpy). Stenospermocarpic grapes with small berries must
be supplemented with exogenous hormones such as GA for successful
development of berry with sufficient size and quality, which result in
significant changes of gene expression in berries. Previous studies reported
the late transcriptional changes in stenospermocarpic berries, however,
the very early response to GA treatment remain poorly documented. We
combined massive transcriptome sequencing with network analysis to
quantify, categorize and resolve transcriptional changes occurring in berries
of “Hongju Seedless”, a stenospermocarpic grape, on the scale of hours
to days after GA treatment. The outcome is a deep analysis of the early
transcriptional changes occurring in berries of “Hongju Seedless” hours
after GA treatment, providing a detailed time course of gene expression and
highlighting novel network of genes.
Keywords: grapevine, GA treatment, berry development, transcriptome, gene
expression

G404

Repeated selection on specif ic traits during domestication of crop
species reduces genetic variation around domestication-related genes
(DRG) in the genome. Radish (Raphanus sativus L.) is an important root
vegetable crop which has a long history of domestication, but the origins
of cultivated radishes and phylogenetic relationship between different
genotypes remain controversial. Here, we present comprehensive wholegenome resequencing analysis of the selected genotypes of radish to
explore genome-wide variation. Multi-sample genotyping analysis of
17 accessions identified approximately 10 million homozygous singlenucleotide polymorphisms (SNPs) and insertions or deletions (InDels).
Population structure and phylogenetic analysis showed close relationships
between Asian cultivated and wild radishes, suggesting that Asian cultivars
are likely to be domesticated from wild Asian species. Variome comparison
analysis and DRG expression analysis correlate with root structure, cell
wall, and carbohydrate metabolism. This study provides evolutionary insight
into radish domestication as well as the potential trait-related markers for
background selection in molecular breeding.

포스터 초록
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Keywords: Raphanus sativus , Domestication-related genes (DRG), Wholegenome resequencing analysis , Trait-related markers, Phylogenetic analysis
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RGD: The Integrated Information Resource of the Radish Genome
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miRNA Expression of Various Crab-eating Monkey Tissues

Seunghoon Baek , Young-Joon Lee , Hee-Ju Yu , Jeong-Hwan Mun
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National University, Busan 46241, Korea; 2Institute of Systems Biology, Pusan
National University, Busan 46241, Korea; 3National Primate Research Center,
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5
Department of Cellular and Molecular Biology, Primate Research Institute,
Kyoto University, Inuyama, Aichi 484-8506, JAPAN

Rapid advances in plant genomics enable us to develop various tools for
crop improvement, including molecular markers, genetic maps and genome
information. A unified information platform integrating genomic data and
tools serves as a fundamental resource for research as well as breeding study
of a crop species of interest. The eventual application of genomics tools and
resources to agriculture includes genome-assisted selection and breeding
aiming at both population improvement and cultivar release. Radish (Raphanus
sativus L.) is an important root vegetable crop in the Brassicaseae family,
providing a source of carbohydrate, nutrients, phytochemicals, and dietary
fiber for human nutrition. Recently we constructed a chromosome-scale
genome assembly (Rs1.0) of an Asian radish cultivar, WK10039, which showed
superior quality compared to the other radish assemblies reported thus far.
In this study, we present the radish genome database (RGD) with details of
datasets that we generated and a web interface that allows researchers as
well as general users to search, browse, and analyze genomic data of radish
as an integrated form. RGD is available at http://radish-genome.org.
Keywords: Radish, Genome, Information, Database, Web

MiRNA is a small non-coding RNA molecule that regulates the expression
of complementary messenger RNA, and it includes approximately 22
nucleotides. By targeting mRNAs for cleavage or translational repression,
miRNA is one of important regulator in animal and plant. Not much of
miRNAs studies have been progressed in Macaca fascicularis also known as
Crab-eating monkey. Crab-eating monkey is one of the most valuable nonhuman primate animal models. Crab-eating monkey is broadly used in basic
and applied preclinical researches. Here, we randomly chose 19 miRNAs
and analyzed the expression patterns in various crab-eating monkey tissue
samples. Some of miRNAs expression displays tissue-specific pattern in
crab-eating monkey, compared to the other species’ miRNA expression.
Some of well-known specific tissues expressed miRNAs shows similar
expression patterns in Crab-eating monkey. Additionally, miRNA target
gene was selected to examine the expressions in contrast. For the further
study, we will check the target gene expression of miRNAs that expressed
differently from crab-eating monkey than the other species. The current
study will provide the profitable miRNA data for the further understanding
of function of miRNAs in Crab-eating monkey.
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Identif ication of the Long Terminal Repeat of Endogenous
Retrovirus in the Olive Flounder

Neuroprotective Function of Tsp66E, a Drosophila KAI1
Homologue
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Transposable element (TE) was known as Junk DNA in all species’ genome
and one of TE known as endogenous retroviruses (ERVs) have been identified
at different copy numbers in various organisms. The long terminal repeat
(LTR) of an ERV has the capacity to exert regulatory influence as a promoter
and enhancer of cellular genes. Here, we describe Olive flounder Endogenous
retroviruses 9 (OF-ERV9), derived from chromosome 9 of the olive flounder.
Its genomic structure of 5′LTR-gag-pro-pol-env-3′LTR appears truncated.
Fluorescence in situ hybridization (FISH) data localized this sequence to
chromosomes 4, 5, 6, 9, and 13. Some of ERVs jump into other chromosomes
and it appeared in FISH data. The 5′LTR elements of OF-ERV9 provide
binding sites for various transcription factors and indicated enhancer activity
in cell culture. The OF-ERV9-LTR demonstrates high sequence similarity
with the 3′ untranslated region (UTR) of various genes that also contain seed
sequences (TGTTTTG) that bind LTR-derived novel microRNA 307(OFmiRNA307). Additionally, OF-miRNA307 is registered in DDBJ database.
Taken together, our data facilitates greater understanding of the molecular
function of OF-ERV families in the olive flounder and suggests that OFmiR307 may act as an enhancer of gene activity.
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KAI1/CD82, a member of tetraspanins, is a tumor metastasis suppressor,
which functions in cell adhesion and cell migration. Although the roles
of KAI1 in cancer cells have been intensively studied, its function during
normal animal development is not understood well. To reveal the function
of KAI1 during development, we generated and characterized Drosophila
deletion mutants for Tsp66E, a Drosophila orthologue of KAI1/CD82. Tsp66Edeficiency induced cell death in the larval brain, showed high sensitivity to
oxidative damage, and reduced lifespan and locomotive defects. Moreover,
Tsp66E-deficient flies showed increased level of phosphorylated-ERK in
their heads. Interestingly, the oxidative stress-sensitive phenotype and the
reduced lifespan in Tsp66E-deficient flies were rescued by overexpressing
Drosophila inhibitor of apoptosis protein 1 in neurons, which suggests that
these phenotypes are closely associated with apoptosis. In addition, the
oxidative stress-sensitive phenotype was induced by knocking down of
Tsp66E in neurons, but not in glial cells. Collectively, these results indicate
that Tsp66E plays an important function to prevent apoptosis in neurons.
Based on neurotoxic effect of chronic activation of ERK, we assume that
the phenotypes of Tsp66E mutant in the brain are due to elevated level of
activated ERK protein in the neurons.
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The Roles of Drosophila X-linked Nuclear Protein in Maintenance
of Nucleolar Structure and Function

Identification of Haplotypes Controlling Seedless By Genome
Resequencing of Grape

Jang Ho Leep, Kyoung Sang Choc
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Alpha-thalassemia/mental retardation, X-linked (ATRX) syndrome is a rare
genetic disorder with a variety of clinical manifestations including mental
retardation. Mutations of X-linked nuclear protein (XNP)/ATRX, encoding
an SNF2 family ATPase/helicase protein, have been implicated in ATRX
syndrome. However, the mechanism by which XNP mutations cause ATRX
syndrome is not clear. Here, we generated Drosophila XNP (dXNP) mutants
and reveal the role of the dXNP gene during Drosophila development to
understand the molecular mechanism underlying ATRX syndrome. The
dXNP mutants showed apoptosis in the developing brain, decreased lifespan,
and locomotive defect. Interestingly, the dXNP mutants showed nucleolar
fragmentation in the brain cells as well as salivary glands, and overexpression
of dXNP increased survival rate of flies treated with actinomycin D, a RNA
polymerase I inhibitor, that induces nucleolar fragmentation. Moreover,
increased apoptosis was also observed in the mutants of several other genes,
such as Su(var)205, Tif-1A, RpS17, and Hop, showing nucleolar fragmentation
phenotype, which suggests that nucleolar maintenance is critical for brain cell
survival. In addition, the nucleolar fragmentation in dXNP mutant flies was
associated with increased pre-rRNA expression and their body size. On the
contrary, dXNP overexpression reduced pre-rRNA level and body size. These
results suggest that the dXNP is important in the maintaining of nucleolar
structure and function, which may be associated with brain dysfunction in the
patients of ATRX syndrome.

Seedlessness is one of the most prized traits in table or raisin grapes. Most
of seedless table grape cultivars with known pedigrees derive from the
stenospermocarpic variety Sultanina, also known as Sultanine or Thompson
Seedless. The most accepted hypothesis proposed for inheritance of
stenospermocarpic seedlessness in grapevine is that the expression of three
independently inherited recessive genes is controlled by a dominant regulator
gene. The dominant locus was later named SDI for “seed development
inhibitor”. The MADS-box gene VvAGL11 has been proposed as a candidate
for SDI because its Arabidopsis homologous genes are involved in ovule
and seed development and its female flower carpel-specific expression in
Arabidopsis. However, molecular nature of the recessive genes has not been
known. In this study, we obtained dense variation data based on an analysis
of high-depth resequencing data of a diverse group of eight seeded and 15
seedless grape genomes sequenced to > 45´ mean depth. The data were first
used to examine the genetic population structure and relationships among
the seeded and seedless grapes. We are analyzing a set of single-nucleotide
polymorphisms (SNPs) to understand the patterns of nucleotide diversity and
linkage disequilibrium (LD) surrounding SDI locus as well as to predict loci of
the minor recessive gene. The results of this study will be of value to soybean
breeders that are striving to more effectively harness haplotype variation at
the SDI locus to develop superior seedless grape cultivars.
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Complete Mitochondrial Genome of the Wild Soybean Glycine
soja

A Peptide Targeting for the Transcription Factor CP2c Shows a
Novel Anticancer Activity

Myung-Shin Kim, Soon-Chun Jeongd
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Hee-Seok Kweon2, Eun Jung Baek3, Soon-Rye Lee4, Eon-Joo Oh5, HyunSook Park4, Je-Min Choi1, Jin Won Lee1, Chae-Ok Yun5, Su-Jae Lee1, Ji
Hyung Chae1, Ho Chul Kang6, Chan Gil Kim7, Chul Geun Kimc1

Korea Research Institute of Bioscience and Biotechnology, Cheongju 28116,
Korea
Glycine soja , a native species of East Asia, is the closest wild relative of the
cultivated soybean (G. max ) and supplies valuable genetic resources for
soybean improvement.In this study, we report the complete mitochondrial
genome of a G. soja accession IT182932. The total genome length was 4xxxx
bp and contained a total of 1xx genes, including 7x protein-coding genes
(2x novel genes, 4x known functional genes, and six known orf genes), three
rRNA genes, and 45 tRNA genes. Most of the genes were single-copy genes,
only six were duplicated and two were multi-copy. The mitochondrial genome
also contained ‘promiscuous’ sequences from the chloroplast, 16 intact tRNAs
of mitochondrial origin, and 29 intact and potentially functional chloroplastderived tRNAs. The overall GC content of the mitochondrial DNA was 42.75%.
A neighbor-joining phylogenetic analysis showed that, as expected, G. soja
was the most closely related to its cultivated relative, G. max .
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The transcription factor CP2c plays an important role as an oncogene in addition
to the control of cell proliferation, cell cycle, and differentiation. Previously,
we identified a cohort of peptides interacting with CP2c by M13 phage display
library screening. Since one peptide (#5) among them efficiently blocked the
DNA-binding ability of CP2c by disrupting the CP2c complex formation, we
investigated whether this peptide could affect cancer cell survival. Interestingly,
a synthetic peptide consisted of this peptide and the cell penetrating peptide
sequences leads to apoptotic cell death of various cancer cells, with no adverse
effect onto normal or transformed cells as well as embryonic and adult stem
cells. A peptide consisted of 6 amino acids derived from the original #5 peptide
was sufficient for inducing the anticancer effect. Mechanistically, treating this
peptide induced cell cycle arrest at G1/S and G2/M phases in a CP2c protein
level-dependent manner. In addition, we also confirmed the anticancer effect of
this peptide in various cancer cell xenograft animal models. These data suggest
that CP2c targeting using our peptide could be an innovative approach in treating
cancer.
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Detection of Chromosomal Rearrangements Using Four Mapping
Populations in Soybeans

20S Proteasome Involves in SUMO1-Dependent Protein
Degradation of the Transcription Factor CP2c

Kwanghee Lee, Dong Nyuk Bae, Soon-Chun Jeongd
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Geun Kimc1
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Korea
L arge str uctural var iations, trad itionally called as chromosomal
rearrangements encompass several different classes of events: deletions,
duplications, inversions; and translocations. In this era that genome
sequences of most of major crop plant species have been established, the
pan-genome would be a choice to characterize such variations. However,
prevalent alignment ambiguity, which results from the repetitive nature
of complex genomes, hinders accurate read contiging and confounds de
novo genome assembly. First step of genome sequence assembly is contigs
generation and then contigs and gaps form scaffolds. Final step of genome
sequence assembly particularly in plant genome sequencing is to generate
pseudomolecules corresponding to each of chromosomes. Without prior
physical map information that frequently happened in the next-generation
sequencing projects, the availability of a set of ultrahigh-density genetic
maps would be essential to ensure high-quality pseudomolecule genome
assembly. Markers on these genetic maps could be used either to evaluate
assembly quality or, even better, to direct de novo assembly of individual
genomes. Markers on the genetic maps would only make sure correct
positioning and orienting of large chromosomal segments that contains more
than two independently mapped markers. In this presentation, we describe
high-density genetic maps of Glycine max and Glycine soja constructed
from four segregating populations and provide a glimpse of chromosomal
rearrangements between G. max and G. soja that could be detected in the
context of genetic maps.
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Transcription factor CP2c plays an important role as an oncogene in
addition to the control of cell proliferation, cell cycle, differentiation,
and tissue specific gene expression. To further our understanding on the
regulatory mechanism of CP2c activity, we identified the partner proteins
of CP2c by the yeast two hybrid assay. Interestingly, SUMO1, UBE2I,
and PIAS1 were interact with CP2c but these interactions did not induce
sumoylation of CP2c, and instead only SUMO1 significantly reduced the
protein level and transcriptional activity of CP2c. The reduction of CP2c
protein level by SUMO1 was inhibited by the treatment of proteasome
inhibitor MG132. Importantly CP2c ubiquitination did not involve SUMO1mediated CP2c degradation, and instead overexpression of 20S proteasome
activator Regγ led to rapid degradation of CP2c protein. We also found
that SUMO1 interaction motif (VGVID) centered at CP2c amino acid 158 is
crucial for CP2c degradation and PIAS1 aids the recruitment of SUMO1 and
Regγ into CP2c. These data may contribute to further our understanding
on a novel regulatory mechanism for CP2c protein stabilization and a new
function of SUMO1, PIAS1 and Regγ on CP2c degradation.
Keywords: Transcription factor CP2c, SUMO1, PIAS1, Regγ, 20S proteasome,
protein degradation
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Development of Erythroleukemia Cell-derived Allograft/Xenograft
Mouse Model for Cancer Research

Genetic Variations of MTHFR Gene and their Association with
Preterm-birth in Korean Women

Min Young Kimp1, Young Soo Lim1, Ji Sook Kim12, Soel Eui Lee1, Sung Woo
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Circulating tumor cells (CTCs) are cells that have shed into the vasculature from
a primary tumor and are carried around the body in the circulation, and have
the potential to provide a mechanism for early patient prognoses. Non-invasive
isolation, quantification and enrichment of these cells from blood stream are
increasingly critical to clinical diagnosis of cancers instead of invasive, surgerybased tissue biopsy. Here we established a novel allograft/xenograft model for
erythroleukemia cells, MEL, K562 and HEL cells. These cells show homing into
spleen by forming prominent splenomegaly and also circulate, as CTCs, into the
whole body. We could successfully quantified CTCs in the circulating blood during
metastasis of cells from the allograft/xenograft site. This allograft/xenograft model
might be useful to dissect erythroleukemia pathologies and provides valuable
tools for identification of CTCs, screening of anti-cancer drugs and evaluation of
tumorigenic potentials. Indeed, we could evaluate the functional discrimination
between Mbd2 and p66α, two components of the NuRD CRC in erythropoiesis and
for tumorigenic potential in spleen and blood stream of transfused mice.
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The MTHFR gene encodes the methylenetetrahydrofolate reductase known
to be involved in the homocysteine–methionine pathway. It has been reported
that the deficiency of MTHFR activity may cause hyperhomocysteinemia
which results in adverse pregnancy outcomes. Previous studies reported
a correlation between the MTHFR gene polymorphisms (677 T/C and 1298
A/C) and lower MTHFR activity and its association with preterm birth in
various populations. Since these results were conflicting, we analyzed the
genetic association of MTHFR gene 677 T/C and 1298 A/C polymorphisms
with preterm birth in Korean women. The subjects for case–control study
were collected a total of 226 Korean women (98 preterm-birth patients and
128 controls). Our results showed that the MTHFR 677 C/T polymorphism
was significantly associated with preterm-birth patients in the analysis of
genotype frequency (P = 0.044) and the over-dominant model (OR = 0.54;
95% CI, 0.320–0.920; P = 0.023). The recessive model showed a marginal
trend toward significance (OR = 0.47; 95% CI, 0.220–1.010; P = 0.046). The
1298 A/C polymorphism was also associated with reduced preterm-birth risk
in the recessive model (P = 0.032). In the correlation analysis, the 1298 C allele
was significantly associated with increasing of gestational age at delivery in
preterm-birth patients (P = 0.034). Our findings suggested that the MTHFR
gene 677 C/T and 1298 A/C polymorphisms might have protective effects for
preterm birth in the Korean women.
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Draft Genome Sequence of Bryopsis plumosa , an Marine
Coenocytic Alga

Physical Chromosome Mapping of repetitive DNA sequences in
Bienertia sinuspersici using Fluorescence in situ hybridization

Hyun Dae Hong p, Jin-Woo Han, Jong Won Han, Hyun-Ju Hwangc

Franklin Hinosa Mancia1, Yoon Ha Ju2, Jung Sun Kim3, Ki-Byung Lim4, YoonJung Hwangd12
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National Marine Biodiversity institute of Korea, Seocheon 33662, Korea
Bryopsis plumosa is the most important marine coenocytic green alga
containing useful features which is able to utilize to bio resources. B. plumosa
genome was sequenced and assembled by Pac-bio II sequencing. The
assembled sequence consisted of 7,767 contigs covers about 85 % of 300 Mb
genome. Average length of contig was 31kb, and N50 value was 450 kb. Gene
predictions on the assembled sequence suggested that the genome contains
32,485 genes which cover 24.5% of genome. This reference genome sequence
will facilitate the identification of the genetic basis of important traits, and
accelerate the development of useful materials (Proteins, peptides and
organic compounds) for marine-bio science.
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A number of important crops are C4 plants that could produce more
sugar than C3 plant in conditions of high light and temperature. Bienertia
sinuspersici (2n =2x=18) is one of the few plant species that could perform
C4 photosynthesis without having a typical Kranz anatomy in its leaf. A
cytogenetic mapping is carried out using two satellite and two unknown
DNA sequences through FISH technique. A satellite DNA sequences (rnd-61241-3+rnd-6-1241-2) with 814 copies have hybridized in the interstitial and
centromeric regions of 9 chromosomes. Another type of satellite DNA (rnd3-39-1; 21,480 copies) are dispersedly distributed in the interstitial regions
of 18 chromosomes. Unknown DNA sequences (rnd-3-22-2-1; 54,943 copies)
have the same pattern of signal distribution with the previous one. Lastly,
another unknown DNA sequences have entirely hybridized the regions of all
chromosomes (rnd-3-22-2-1; 61,450 copies). A symmetrical karyotype was
observed with chromosome length that ranges from 9.21 µl to 13.15 µl. The
gathered data will be utilize to understanding the genetic constitution of this
species.
Keywords: C4 plants, DNA repeats, FISH, copy number
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Lilies have many attractive characteristics such as fascinating fragrance,
shape, and beauty. Various lily species have been widely used as a food
and are equally versatile as medicine in the Middle East and Eastern Asia.
Today, lily is one of the most important ornamental plants used for cut
flowers, potted plants, and garden plants all over the world. Lilium species
are interesting materials for cytogenetic studies. Most of Lilium species
were known as a diploid (2n=2x=24) with basic chromosome number is
x=12 but with the exception of triploid (2n=3x=36) species in L. tigrinum .
Fluorescent in situ hybridization (FISH) is a powerful molecular cytogenetic
technique using chromosomal markers that reveal the positions of specific
genes, such as ribosomal DNAs, thereby making it easy to identify individual
chromosomes. We have constructed detailed karyotypes of L. sargentiae, L.
henryi, L. davidii, L. formosanum, L. leichtlinii, and L. regale . Only one pair
(two loci) of 5S rDNA signal was detected in all six lily species. Two pairs
(four loci) of 45S rDNA signals were found in L. henryi , three pairs (six loci)
in L. formosanum, four pairs (eight loci) in L. sargentiae, L. davidii , and five
pairs (ten loci) in L. leichtlinii, L. regale. The results clearly demonstrate that
FISH analysis could be an important tool to elucidate phylogenies among the
section Sinomartagon at the chromosomal level.

Comparative Transcriptome Analysis of Seed Development in
Seeded and Seedless Grapes
Soo Hyun Parkp1, Hye-Jin Kim1, Bomi Yim1, Hye Rim Shim1, Jeong-Hwan
Mun2, Youn Young Hur3, Hee-Ju Yuc1
1
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14662, Korea; 2Department of Bioscience and Bioinformatics, Myong ji
University, Yongin 17058, Korea; 3Fruit Research Division, National Institute
of Horticultural and Herbal Science, Rural Development Administration,
Wanju 55365, Korea

Seedlessness without any change in fruit size is a major breeding goal
for table grapes because it increases their attractiveness for consumers.
Unfortunately, the molecular and cellular mechanisms of seedlessness
remain unclear. Using mRNA-sequencing technology, we performed a
comparative transcriptome analysis of the seeded grape ‘Italia’ and the
stenopermocarpic grape ‘Hongju Seedless’ to deduce the genetic network
of the seed development stage. More than 200 differentially expressed
genes (DEGs) related to seed development were identified in seeds
collected 7~42 days after flowering (DAF), including the receptor-like
protein kinase FERONIA. The expression of some selected DEGs was
confirmed by real-time RT-qPCR. The functional expression of target
genes in transgenic Arabidopsis thaliana plants was attempted. Detailed
results will be discussed further.
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Primates are valuable resources for different research fields including
genetics, evolutionary biology, biomedical research, regenerative research,
and pharmacology. However, primate resources are limited to access for
individual researchers. In 2005, Korea government established National
Primate Research Center (NPRC). First purpose of NPRC is production
and supply of SPF primate in Korea. Second purpose is supporting the
regenerative medicine (bio organ transplantation, stem cell and gene therapy).
The last one is supporting the basic biomedical research and basic science.
Recently, NPRC established primate resource bank with various primate
samples (Tissue DNA, Blood DNA, RNA, cDNA, paraffin blocks (brain), etc)
from Cynomolgus, Marmoset, Rhesus, African green, and Squirrel monkey.
And also, we established cutting edge medical imaging technique using
3T-MRI, PET-CT, and, angiography imaging system. Therefore, researchers
who want to access the primate resources and use the imaging analysis with
primate for research purpose could get various national primate infra service,
easily. (http://portal.kribb.re.kr/primate)
Keywords: Basic science, Biomedical, Infrastructure, Monkey, Primate

Association of Monoamine Oxidase A (MAOA) Gene uVNTR and
rs6323 Polymorphisms with Attention Deficit and Hyperactivity
Disorder in Korean Children
Hyung Jun Kimp, In Wook Hwang, Bit Na Kwon, Seung Hun Han, Noo Ri Lee,
Han Jun Jinc
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University, Cheonan 31116, Korea
At t e n t i on d ef i c it hy p e ra ct iv ity d i so rd e r ( A D H D ) i s c o m m on
neurodevelopmental disorder. The genetic cause of ADHD is still unclear,
but the dopaminergic, serotonergic and noradrenergic pathways have shown
a strong association. Therefore, we evaluated the relationship between
the MAOA gene polymorphisms ( uVNTR and rs6323 ) of monoamine
oxidase A ( MAOA ) which plays an important role in the catabolism of
these neurotransmitters. We performed a MAOA gene polymorphisms
analysis of a total 472 Korean children. The MAOA gene polymorphisms
genotypes were determined using the PCR and PCR-RFLP. We observed
significant associations between the rs6323 and ADHD in girls ( p < 0.05
) and the TT genotype was observed as a protective factor against ADHD
in the recessive model ( OR 0.31, 95% CI 0.100-0.950, p = 0.022 ). also, the
uVNTR showed association with ADHD. The 3.5R-G haplotype observed
a significant association in ADHD boys ( p = 0.043 ). the analysis of
subtype also revealed that the 4.5R allele of uVNTR was a risk factor for
the development of ADHD in the combined symptom among girls ( OR
1.87, 95% CI 1.014-3.453, p = 0.031 ). These results suggest the importance
of the MAOA gene polymorphisms in the development of ADHD in Korean
children.
Keywords: ADHD, MAOA, polymorphism, Korean children
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Association between Angiotensin-converting Enzyme (ACE)
Polymorphism and Preterm Birth: Case-control Study and Metaanalysis
Noo Ri Leep, In Wook Hwang, Bit Na Kwon, Seung Hun Han, Hyung Jun Kim,
Ji Woo Mun, Han Jun Jinc
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The ACE gene encodes the angiotensin-converting enzyme (ACE) that
is component of the renin-angiotensin system (RAS). It has been known
that increased ACE activity causes abnormal regulation of placental
circulation and angiogenesis which results in adverse pregnancy outcome.
In particular, many studies reported that insert/deletion (I/D) polymorphism
of ACE gene is associated with the development of preterm birth (PTB) in
various populations. However, the results are inconsistent between various
populations. Therefore, we performed case-control study and meta-analysis
to evaluate the accurate effect of ACE gene I/D polymorphism to preterm
birth. We observed that the ACE gene I/D polymorphism is significantly
associated with preterm birth in over-dominant genetic model (OR 0.57,
95% CI 0.347 - 0.949, p = 0.029). In meta-analysis, the overall odds ratio for
ACE ID genotype was 0.56 (95% CI 0.470 - 0.660, p < 0.00001). Likewise,
stratification by ethnicity showed that ACE ID genotype is protective against
preterm-birth in Caucasian (OR 0.61, 95% CI 0.410 - 0.900, p = 0.010) and
Asian populations (OR 0.53, 95% CI 0.43 - 0.64, p < 0.00001). In conclusion,
ACE gene ID genotype is a protective factor for preterm birth in general.
Keywords: Preterm birth, ACE, Polymorphism, Genetic association, Metaanalysis
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Association of miR-25T>C, miR-32C>A, miR-125C>T, and
miR-222G>T Polymorphisms with Risk of Primary Ovarian
Insufficiency in Korean Women
Chang Soo Ryup, Sung Hwan Cho, Jung Oh Kim, Han Sung Park, Hui Jeong
An, Jeong Yong Lee, Eun Gyo Kim, Eun Ju Ko, Nam Keun Kimc
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Epilepsy is developed by multifactorial causes including genetic and
environmental factors. It is caused by multifactorial factors, such as
environmental factors and genetic factors in the etiology. There are several
mitochondrial diseases associated with epilepsy. It was reported that most
of mitochondrial diseases have all types of seizures but most frequently
generalized tonic–clonic seizures, partial seizures or myoclonic jerks. we
analyzed mtDNA to identify genetic linkages between mitochondria and
the epilepsy family phenotype. The result of mtDNA analysis there were no
association between mitochondria and epilepsy family. Also, we analyzed
1,412 genes related with epilepsy by applying whole exome sequencing (WES)
for Pakistan epilepsy family. This study identified the c.988C>T (p.R330X)
heterozygous mutation in LGI1 gene as the underlying causes. LGI1 regulates
voltage-gated potassium channels assembled from KCNA1, KCNA4 and
KCNAB1. Mutation in LG11 was unreported novel variant and completely cosegregated with the affected members in each family and unreported novel
variant. Based on this study, we suggest no association mtDNA but LGI1 gene
mutations may affect epilepsy phenotype as the underlying causes or risk
factors.
Keywords: Epilepsy, Mitochondrial disease, Mitochondrial DNA (mtDNA),
whole exome sequencing (WES)

G426
조직특이적 자가소화작용에 의한 생물개체의 전신노화제어 연구
Chang Min Shinp, Kang Yeon Kim, Mee Dong Roh, Chae Jin Lim, Kyoung Sang
Choc

Department of Biological Sciences, Konkuk University, Seoul 05029, Korea

Primary ovarian insufficiency (POI) is complex disorder that produces
amenorrhea lasting at least four month and increases gonadotropin levels
in younger women under the age of forty. The vascular and thrombosis
related genes were associated with unexplained infertility disorders and
the regions on the microRNA polymorphisms are regulating the gene
expression. We will analyses for the gene expression regulating region and
the miRNA polymorphisms. We investigated the associations of miRNA and
POI in 354 Korean Women: 142 POI patients and 266 controls. Genotyping
was performed with polymerase chain reaction-restriction fragment length
polymorphism analysis. The allele combination analysis revealed that the
C-T-G (miR-32/-125a/-222), A-C-G inferred genotypes (miR-32/-125a/-222),
T-G (miR-125a/-222), and C-T (miR-32/-125a) were significantly less
frequent in patients (P < 0.05), which suggested potential protective effects.
Furthermore, Patients with POI had significantly increased LH levels (P< 0.05).
Our findings suggest that polymorphisms of miR-25T>C, miR-32C>A, miR125C>T, miR-222G>T may be involved in POI development in Korean women.

인간에서 근육량 감소와 같은 조직 특이적 노화는 생존률 감소 및 치매와 연관
이 있다. 최근 연구에서 초파리 모델의 근육조직 특이적인 자가소화작용 활성화
가 근육의 노화를 억제할 뿐만 아니라, 전신의 노화를 늦추고, 개체의 수명을 증
가시킨다는 사실이 보고되었다. 그러나 근육조직이 아닌 다른 조직에서의 조직
특이적인 자가소화작용 활성화 또한 개체 수준에서의 전신노화제어에 영향을
미치는지는 알려져 있지 않다. 본 연구에서는 조직 특이적 자가소화작용에 의
한 국소적 노화억제의 특성을 알아보기 위해 조직별 자가소화작용 활성화 초파
리 모델을 구축하고 이들에서 노화형질과 노화연관기전의 변화를 알아본다. 이
를 위해, 자가소화작용과 연관이 있는 프로테아좀 β2 subuint을 유전자 스위치
(gene switch) UAS-GAL4 시스템을 이용하여 신경세포, 교세포, 근육세포, 지방
체(머리, 몸) 특이적으로 knock down한 초파리 모델을 구축한 후 자가소화작용
활성화 검증을 위해 Atg8-GFP 단백질의 응집 정도를 측정한다. 이 후 이들 초파
리 모델의 수명을 측정하고 운동성, 산란율, 뇌신경 유지, 소화기관 유지를 통해
전신노화 정도를 파악하면서 전신세포 자가소화작용 활성화, 전신세포 insulinlike 신호전달 활성화 감소, 활성산소(ROS) 발생 감소, 단백질 품질 관리 시스템
유지, 뇌세포 사멸감소 분석을 통해 전신노화제어에 대한 기전을 밝힐 것이다.
본 연구 결과는 조직 간, 조직-개체 간 정보 교류의 기전을 제시하는 초석이 될
것이며, 생물 개체의 전신노화과정에 있어 중요한 영향을 끼치는 조직을 규명할
수 있을 것으로 기대된다.

Keywords: Primary ovarian insufficiency (POI), Korean women, microRNA,
Polymorphism, Regulating the gene expression

Keywords: 노화, 리모트 컨트롤, 세포비자율적 조절, 자가소화작용, 조직 특이
적, 초파리 모델, 프로테아좀

Department of Biomedical Science, College of Life Science, CHA University,
Seongnam 13488, Korea
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Comparative Analysis of SSR Markers in Varietie of Cymbidium
goeringii

Association between the Immune associated Gene
Polymorphisms and Preterm-birth in Korean Women

Hyun Jeong Leep, Hyun Geun Song, Da Eun Choi, Ki Wha Chungc

Seung Hun Hanp, Bit Na Kwon, In Wook Hwang, Hyung Jun Kim, Noo Ri Lee,
Yeong Seon Choi, Han Jun Jinc

Department of Biological Sciences, Kongju National University, Gongju 32588,
Korea
Cymbidium goeringii is an evergreen perennial plant native to Northeast
Asia. It has various shapes of leaves and flowers. Its market of is gradually
expanding and it is very important to verify its value as a genetic resource and
to study molecular biological characteristics. SSR(Simple Sequence Repeat),
which is distributed throughout the genome of C.goeringii, is a polymorphic
locus composed of a specific repeating structure of 2 ~ 8bp base, which can
be used for gene analysis because each individual can be identified with high
discrimination power and reproducibility. In this study, new 4 loci were added
to the primer used for the analysis of plant gene except for one of the loci
containing the microsatellite motif. The 10 loci used for multiplex PCR added
one locus (PCG459) from seven loci (PCG415, PCG709, PCG722, PCG787,
PCG1023, PCG1210, PCG1281) and 3 loci (PCG1028, PCG1320, PCG1508). One
loci(PCG1508) with low reproducibility was removed. And three loci (PCG1400,
PCG1085, PCG649) were added to establish a PCR system condition that
amplifies 13 loci simultaneously. Genetic analysis was performed on 28 major
varieties under the added conditions and compared with the experimental
results under the existing conditions.
Keywords: SSR, Polymorphism, Multiplex, Cymbidium goeringii, genetic
diversity,

G428
Isolation and Characterization of Microsatellite Markers for
Iris ruthanica var. nana (Iridaceae) Using a Next-generation
Sequencing
Bora KimP, Myounghai Kwakc

Plant Resources Division, National Institute of Biological Resources, Incheon
22689, Korea
Iris ruthenica var. nana Maxim. is widely distributed in hillsides and grasslands of
Korea, China and Russia. Because of habitat loss, I. ruthenica var. nana has been
designated as an endangered species by the Ministry of Environment. I. ruthenica
var. nana and Iris uniflora var. caricina Kitag. are very similar in morphology and
difficult to be distingushed. Also, chloroplast genomes of these species are very
similar in gene structures. Microsatellite loci of I. ruthenica var. nana were isolated
and characterized by using a NGS method. Among them, the loci derived from
mitochondrial and nuclear genome were selected using a local blastn search with
exception of chloroplast one. Of 61, a total of 15 microsatellite loci were developed
and applied to examine genetic variation among Korean and Chinese populations
of I. ruthenica var. nana. The number of alleles per each locus of the species ranged
from 3 to 17. The observed and expected heterozygosities were 0.000-1.000 and
0.242-0.903, respectively. A total of 10 loci in the Korean populations and 11 loci in
the Chinese populations were deviated from Hardy-Weinberg equilibrium. In the
case of I. uniflora var. caricina , these markers were applied in examing genetic
variation of Korean and Russian populations. As a result of examination, the number
of alleles per locus varied from 1 to 18. The observed and expected heterozygosities
were 0.000-1.000 and 0.000-0.932, respectively. A total of 11 loci in the Korean
populations and 7 loci in the Russian populations were deviated from HardyWeinberg equilibrium. These microsatellite markers will be used to investigate the
current status of genetic structure of the species's populations, and thus used to
determine which population has the most priority for conservation. Also, further
research is needed to investigate the differences in genetic diversity, population
structure, and gene flow between I. ruthenica var. nana and I. uniflora var. caricina

Department of Biological Sciences, College of Natural Science, Dankook
University, Cheonan 31116, Korea
Preterm-birth is one of the adverse pregnancy threatening neonatal and
maternal mortality and is caused by various factors. Numerous studies
in diverse populations have shown an imbalance between pro- and antiinflammatory cytokines. In the present study, we examined the genetic
associations between the three SNPs located in IL-6, IL-10 and TNFa
genes and preterm-birth in Korea. Samples used in this study consisted
of 115 preterm-birth patients and 147 controls. Genotyping was performed
by PCR-RFLP. Our result showed that the IL-10 C/A polymorphism was
significantly associated with development of preterm-birth. We also found
a significant association in combined genotypes (TNFa C/A, IL-6 C/G
and IL-10 C/A). Thus, our results imply that the TNFa C/A, IL-6 C/G and
IL-10 C/A gene polymorphisms may provide a significant effect on the
development preterm-birth, although larger sample sizes and functional
studies are necessary to further elucidate these findings.

포스터 초록
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Keywords: Preterm birth, TNFa, IL-6, IL-10, Polymorphism; Genetic
association

G430
De novo Transcriptomic Analysis of the Korean Endemic Fish
Species, Korean Gudgeon Squalidus chankaensis tsuchigae
So Young Parkd1, Se Won Kang p2, Sang Ki Kim3, Min Kyu Sang 4,
Yong Seok Lee4, Shi Hyun Ryu1
1
Biodiversity Conservation & Change Research Division, Nakdonggang
National Institute of Biological Resources,
Sangju 37242, Korea; 2Biological Resource Center (BRC), Korea Research
Institute of Bioscience and Biotechnology (KRIBB), Jeongeup 56212, Korea;
3
Animal & Plant Resources Research Division, Nakdonggang National
Institute of Biological Resources, Sangju 37242, Korea; 4Department of Life
Science and Biotechnology, College of Natural Sciences, Soonchunhyang
University, Asan 31538, Korea

The Korean endemic species, Squalidus chankaensis tsuchigae is threatened
to extinction due to the damage caused to its natural habitats including
the execution of the four-river project. One of the effective means for the
sustainable management of the species is the conservation of valuable
genetic resources. We performed de novo transcriptome sequencing using
Illumina NGS Platforms for cataloging the abundant genetic and genomic
resources of the species towards an informed conservation planning.
The sequencing generated a total of 61,120,650 raw reads (8,674,533,043
bases). From the processed clean reads, a total of 30,360 unigenes were
assembled and clustered with a mean length of 1,679 bp and N50 length
of 2,321 bp. Out of the 30,360 unigenes, 24,197 unigenes annotated to
homologous proteins in at least one database. The unigene sequence
annotation against NCBInr database showed hits to diverse genes related
to environmental adaptation including AMPK, IRS1 among others. Screening
of environmental sustainability genes provide interesting facets towards
exploring the genetic basis of the existence of the species and its successful
survival mechanisms.

Keywords: Endangered species, Iridaceae, I. ruthanica var. nana, I. uniflora var.
caricina, microsatellite, NGS

253

73포스터초록8192B.indd 253

2018. 8. 20. 오전 10:57

제73회┃한국생물과학협회 정기학술대회 T h e 7 3

rd

KAOBS Annual Meeting 2018 International Conference

G431

G433

Transcobalamin II (TCN2 67A>G and TCN2 776C>G) and
Transcobalamin II Receptor (TCblR 1104C>T) Polymorphisms in
Korean Patients with Idiopathic Recurrent Implantation Failure

Functional Role of Histamine in Taste

Eun Ju Kop1, Jung Oh Kim1, Hui Jeong An1, Han Sung Park1, Jeong Yong Lee1,
Chang Soo Ryu1, Eun Gyo Kim1, Ji Hyang Kim2,Young Ran Kim2, Woo Sik Lee3,
Nam Keun Kimc1

Department of Bio and Fermentation Convergence Technology, BK21PLUS
Project, Kookmin University, Seoul 02707, Korea

1

포스터 초록

Department of Biomedical Science, College of Life Science, CHA University,
seongnam 13488, Korea; 2Department of Obstetrics and Gynecology, CHA
Bundang Medical Center, CHA University, seongnam 13496, Korea; 3Fertility
Center of CHA Gangnam Medical Center, CHA University, Seoul 06135,
Korea
Vitamin B12 (cobalamin, Cbl) plays an important role in the recycling of folate
for single carbon metabolism. Transcobalamin II and transcobalamin receptor
are important proteins involved in the cellular uptake of Cbl. TCN2 is a
plasma carrier protein that binds Cbl and TCblR is the cell surface receptor
that binds TCN2-Cbl. Therefore, we investigated a potential association
between polymorphisms in Cbl transport proteins, TCN2 and TCblR, and
recurrent implantation failure (RIF) patients. The genotypes of TCN2 67A>G,
TCN2 776C>G, and TCblR 1104C>T were determined for RIF patients and
controls by PCR-RFLP assay. The AG type of the TCN2 67 polymorphism
is associated with RIF risk in total RIF patients and in three or more RIFs
and four or more RIFs subgroup. In an allele combination analysis, some
combinations that contain the G allele of the TCN2 67 polymorphism were
associated with increased RIF risk, while some other combinations that
contain the C and T alleles of the TCN2 776 and TCblR 1104 polymorphisms,
respectively, are associated with decreased RIF risk. Our findings suggest
a potential role for the polymorphisms of TCN2 and TCblR in RIF among
Korean women.

G432

Binod Aryalp, Youngseok Leec

H i st a m i n e i s a b i og e n i c a m i n e to f u n c t i o n i n va s o d i l at i o n a n d
bronchoconstruction. In the stomach histamine stimulates the secretion of
hydrochloric acid. Furthermore, it has roles in brain to regulate sleep-wake
pattern. However, what is known to function in nature environmentally? Is
feeding histamine beneficial or harmful? When fish is rotten or fermented,
histidine starts to be converted to histamine by decarboxylation. We raised a
question whether flies like histamine, one of major components of fermented
fish. Here we use simple model organism, Drosophila melanogaster to dissect
sensor in taste at molecular level. First, we did dose response and mapping by
in vivo extracellular recording. We found that histamine specifically activate
S-type sensilla in labellum, which is well known to function in bitterness. To
find molecular sensor, we extensively screen various candidates using Gr
mutants and Ir mutants.

G434

Ammonia Taste Sensation in Drosophila melanogaster
p

c

Subash Dhakal , Jiun Sang, Youngseok Lee

Department of Bio and Fermentation Convergence Technology, BK21PLUS
Project, Kookmin University, Seoul 02707, Korea
Ammonia is a derivative of amino acids, ubiquitously distributed in our
environment. It has sharp and pungent in odor. The sources of ammonia are
bacteria, animals, plants and other agricultural emission in nature. Insects
and some disease vectors are attracted by the odor of ammonia which is
excreted through sweat. However, they show aversive behavior to the taste
of ammonia. Some people enjoy fermented fish especially at south west area
in Korea, but most people highly avoid it because of pungent ammonia taste
and smell. Ammonia odor preferred by insects is directly associated with
ionotropic receptors (Irs) housed in olfactory receptor neurons (Benton et
al. 2009). The taste response of ammonia has not been explored in detail
except that Gr66a+ neurons are identified as taste cue for ammonia in
Drosophila model. Here we screened possible candidates including Irs. We
have found three receptors which may form heteromers to recapitulate
ammonia receptors in gustatory receptor neurons. Using both behavioral
and electrophysiological techniques, we will show that fly can taste ammonia
and significantly avoid higher concentration of ammonia to survive from
ammonia intoxication. Even though context of chemical sensation may vary
from arthropods to human, identification of ammonia associated taste sensor
would generate major concept about how animals averse certain chemicals
and they still accommodate with them in behavior.

Nrf2/Keap1 Reg ulates Cell Motility through RhoA-ROCK1
Signaling in Lung Cancer Cells
Eunsun Kop12, Dasom Kim12, Jaehwan Kim12, Ji-Yun Leec1
1
Department of Pathology, College of Medicine, Korea University, Seoul
02841, Korea; 2Department of Biomedical Science College of Medicine, Korea
University, Seoul 02841, Korea

Nuclear factor-erythroid 2-related factor 2 (Nrf2) is a key transcriptional
regulator for antioxidant and anti-inflammation enzymes. Nrf2 binds to its
endogenous inhibitor protein Kelch-like ECH-associated protein 1 (Keap1) in
the cytoplasm under normal conditions. Various endogenous or environmental
oxidative stresses can disrupt the Nrf2–Keap1 complex. This allows Nrf2
to translocate from the cytoplasm into the nucleus to induce transcription
of heme oxygenase-1(HO-1) and other cytoprotective enzymes through
binding to antioxidant responsive elements. This cytoprotective enzymes
were reported to play a role in regulating cancer growth, angiogenesis and
chemoprevention. Invasion and migration are the most harmful aspects of
cancer and directly impacts survival probability of patients. Although the
roles of Keap1/Nrf2 and their downstream genes in some cancer behaviors
have been widely documented, the role of Nrf2/Keap1 in the regulation of
cell motility remains unclear. In this study, we observed that suppression
of Nrf2 by treatment of brusatol (Nrf2 inhibitor) or exogenously induced
Keap1 results in inhibition of cell migration and invasion detected by wound
healing and transwell invasion assays. Also, Nrf2 inhibition by brusatol or
exogenously induced keap1 decreased β-catenin, Rock1, RhoA, SRC that have
relevance to cell motility detected by qRT-PCR and western blot analyses.
These results suggest that Nrf2/Keap1 pathway have an impact on cell
motility though dysregulation of Src-RhoA-ROCK1 signaling pathway in lung
adenocarcinoma.
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Development and Utilization of Heat-tolerance genes using the
SNP markers in dairy cattles

Genetic Diversity and Genetic Structure of the Korean Greater
Horseshoe Bats (Rhinolophus ferrumequinum )

Tae Hun Nohp1, Sungsoo Choi1, Gil Kim1, Ji Su Jung1, Gwangbum Park1, Junmin
Han3, Hong Sik Kongc2

Hye Ri Kimp1, Ji Young Kim2, Mi Gyeong Jeon1, Eui Kyeong Kimc1

1

Department of Animal Life and Environment Science, Hankyong National
University, Anseong 17579, Korea; 2Department of Biotechnology, Hankyong
National University, Anseong 17579, Korea, 3Hankyong and Genetics, Anseong
17579, Korea
As global warming gets worse, temperatures are rising. As a result, the
climate changed and the animals were exposed to a heat stress environment.
Heat stress produces affects the decrease of milk yield and coefficient of
reproduction in dairy cattle. It has an adverse effect on productivity and
farm income. Therefore, it is necessary to selection using heat-resistant bio
markers so that the productivity will not decrease even in heat stress due to
future climate change. we compared 32 unselected dairy cattle (24 Holstein
8 jersey) populations of the NIAS research institute. As a candidate gene for
heat resistance, SNP was analyzed by using the heat tolerance related genes
identified in domestic and overseas previous research papers and reports as
candidates. After sequencing, The nucleotides were observed as NC_007301.3
–14242 C>T in intron 14 of the ATP1A1, NC_037328.1 –3116044 T>A in exon 3
of the SOD1, M98823 182 G>A, 241 A>T, in HSP70.1 promoter. The nucleotide
deletion at AP-2box C were found deletion mutation. but 117014240 G>A in
chromosome 3(PRLH) was not found. However, 32 samples are very difficult
to represent of population. It is necessary to analyze additional samples
later. In addition, We have no phenotype data, it was difficult to carry out
the correlation analysis using statistical program. It is necessary to study by
adding phenotype data and samples.

1
Korea National Park Research Institute, Korea National Park Service, Wonju
26441, Korea; 2Department of Forest Environment Protection, Kangwon
National University, Chuncheon 24341, Korea

The objectives of this study are to understand migration routes and genetic
differentiation through intraspecific molecular phylogeny and genetic
diversity and genetic structure of the Korean greater horseshoe bats
(Rhinolophus ferrumequinum ) populations. The inflow route of the bats in
South Korea is predicted by Central China - Eastern China - Northeastern
China - South Korea - Japan. The genetic diversity of greater horseshoe
bats in South Korea was the lowest compared with the other domestic bat
9 species. Also they had lower genetic diversity than Chinese and Japanese
populations. According to AMOVA analysis, the bats of South Korea means
that genetic differentiation occurred geographically(P<0.05). And genetic
differentiation is expected between the two groups of South Korea.

포스터 초록
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Keywords: Rhinolophus ferrumequinum , greater horseshoe bat, Genetic
diversity, Genetic structure, Genetic differentiation

Keywords: heat stress, heat resistance, Holstein, Jersey, SNP

G436
Origin and Genetic Diversity of Mongolian Sheep (Ovis aries )
Using Mitochondrial DNA
Yi Seul Kimp1, Jung Min Han3, SoHyun Kim2, YeSong Kim2, Byeong Kyu Park1,
Gwang Hyeon Lee2, Hong Sik Kongc2
1
Department of Animal Life and Environment Science, Hankyong National
University, Anseong 17579, Korea; 2Department of Biotechnology, Hankyong
National University, Anseong 17579, Korea; 3Hankyong & Genetics Inc,
Anseong 17579, Korea

In Mongolia, five livestock (sheep, goats, cattle, horses, camels) are important.
Goats and sheep are the most abundant. The Mongolian government is
trying to improve the breed of livestock, but it has difficulties because
the methods of improved varieties and maintaining varieties depend on
traditional methods. As the importance of biological genetic resources
has increased worldwide, the Convention on Biological Diversity has been
concluded. Efforts are needed to protect and secure the genetic resources
of both breeds in Mongolia. However, there is little research on the origin of
Mongolian traditional varieties. MtDNA is used in studies to investigate the
genetic diversity and origins of species. Therefore, this study was carried
out to investigate the genetic diversity and structure were investigated to
confirm origin through cytochrome b analysis mtDNA of mongolian sheep 3
breeds and 1 foreign breed. As a result, we found 21 haplotypes and 28 SNPs.
However, the breed was not clearly distinguished. Most were haplogroup
(HapG) A in Asia and HapG B in Europe. HapG C type was found only in 3
varieties of Mongolian sheep. Hap G, HapG E Type were not observed. So
Mongolian sheep varieties are originated in Asia and are found to be crossed
with European sheep varieties. Therefore, in order to protect and secure the
hereditary resources of Mongolia, it is necessary pedigree management of
varieties.

G438
Association Study of miR-25T>C, miR-32C>A, miR-125C>T, and
miR-222G>T Polymorphisms with Risk of Recurrent Pregnancy
Loss in Korean Women
Jeong Yong Leep1, Han Sung Park1, Jung Oh Kim1, Chang Soo Ryu1, Eun Gyo
Kim1, Eun Ju Ko1, Hui Jeong An1, Young Ran Kim2, Nam Keun Kimc1
1
Department of Biomedical Science, College of Life Science, CHA
University, Seongnam 13488, Korea; 2Department of Obstetrics and
Gynecology, CHA Bundang Medical Center, School of Medicine, CHA
University, Seongnam 13496, Korea

Recurrent pregnancy loss (RPL) is usually def ined as two or more
consecutive pregnancy losses before a gestational age of 20 weeks. Genetic
variation has been suggested one of the contributing factors leading to
RPL and a number of single nucleotide polymorphisms (SNPs) have been
reported to be associated with RPL. The recent elucidation of miRNA
function has provided new insight into the regulation of gene expression.
We investigated the associations of miRNA and recurrent pregnancy loss
(RPL) in 633 Korean women: 361 RPL patients and 272 controls. Genotyping
was performed with polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) analysis. The haplotype analysis revealed that
the weak associations between increased RPL risk and haplotypes T-CT-T (miR-25/miR-32/miR-125a/miR-222), C-T-T (miR-32/miR-125a/miR222), T-T-T (miR-25/miR-125a/miR-222), and T-T (miR-125a/-222). miR125a gene polymorphism is associated with PLT in RPL patient (p<0.05).
Our findings suggest that polymorphisms of miR-25T>C, miR-32C>A, miR125C>T, miR-222G>T and putative gene–gene interaction between miR125C>T, miR-222G>T may be involved in RPL development in Korean
women.
Keywords: recurrent preg nancy loss (RPL), micro RNA , miRNA,
polymorphism, miRNA polymorphism
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Analysis of Drosophila Nk2.1/scro Transcripts: RA is a Major Form,
Whereas RF is a Minor Form

Functional Analysis of the Plant-specific Actin Bundling Factor
THRUMIN1

Jae H. Park1, Gyunghee Lee1, Jisoo Leep2, Siuk Yoo c2

Jeongsu Ahnp, Young-Sun Riu, Jae-Woo Han, Sam-Geun Kongc

1
Department of Biochemistry and Cellular and Molecular Biology, University
of Tennessee, Knoxville, TN 37996, USA; 2Department of Life Sciences,
Yeungnam University, Gyeongsan 38541, Korea

Department of Biological Sciences, College of Natural Sciences, Kongju
National University, Gongju 32588, Korea

Drosophila Nk2.1/scro consists of 7 exons and produces 4 transcripts
according to Flybase. The functional two RNAs are RA, the longest form and
RF, shorter form without the 2nd exon. The others are RC without expression
and RB carrying deletion of homeobox region. In order to determine the
expression patterns of RA and RF, the second exon (containing PA start
codon) and the third exon (containing PF start codon) were replaced either
for EGFP or Gal4 using CRISPR/cas9 system, generating ΔE2-EGFP/Gal4 and
ΔE3-EGFP/Gal4 transformants, respectively. Transcript analysis by RT-PCR
represented that RA is not present in both ΔE2 and ΔE3 lines, whereas RF is
present only in ΔE2 line. The survival rates showed that both ΔE2 and ΔE3
lines can’t survival beyond the second larval stage, implying that RF alone is
not sufficient for recovery of lethality. The expression pattern was observed
by anti-GFP antibody staining in ΔE2/ΔE3-EGFP lines or by crossing UASGFP with ΔE2/ΔE3-Gal4 lines. During embryonic stages, RF is not expressed
at all; in contrast, RA is strongly focused in brain region and 2 cells per
each hemisegment. In larval stages, both RA and RF are expressed in brain,
although the fluorescent intensity of ΔE2 line is much higher than that of Δ
E3 line. qRT-PCR showed that the expression level of RA is higher than RF.
Taken together, these results suggest that RA as a major form plays a crucial
role in brain development.

Plants exhibit a variety of physiological responses to adapt to changing
light conditions. Chloroplasts accumulate at the cell surface to utilize light
efficiently under weak light conditions (accumulation response) while they
move to the cell edge to avoid photodamage under strong light conditions
(avoidance response). The chloroplast photorelocation movement is mediated
by dynamic rearrangements of chloroplast actin (cp-actin) f ilaments
according to the intensity and position of light that is sensed by the blue light
receptors, phototropin 1 and 2. Cp-actin filaments are polymerized by CHUP1
localized on the chloroplast outer membrane and the elongated filaments
are fixed to the plasma membrane by THRUMIN1. As a result, chloroplast
can move forward by cp-actin polymerization. THRUMIN1 consists of three
functional domains: IDR (Intrinsically disordered region), GRL (Glutaredoxinlike domain), and Cys-rich (Cysteine rich domain). X-ray crystallography of
THRUMIN1 C-terminus revealed that the GRL domain formed a dimer and
the Cys-rich domain bound to zinc. In particular, the dimer formation of
THRUMIN1 was essential to mediate chloroplast movement.

Keywords: Nk2.1/scro , CRISPR/Cas9, Transcript analysis, Survival rate, Brain
development
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Association between the Polymorphism in Folate Metabolizing
Genes and Preterm-birth in Korean Women

Cytogenetic Mapping of Newly Found Repetitive DNA in Four
Araliaceae Tree Species

Bit Na Kwonp, In Wook Hwang, Hyung Jun Kim, Seung Hun Han, Noo Ri Lee,
Han Jun Jinc

Hui Chao Zhoup1, Nomar Espinosa Waminal1, Tae-Jin Yang2, Hyun Hee Kimc1

Department of Biological Sciences, College of Natural Science, Dankook
University, Cheonan 31116, Korea
Preterm-birth is a common clinical disease in obstetrics. Functional variants
in the genes encoding enzymes in the folate metabolism pathway affect
the accumulation of metabolic intermediates homocysteine and results in
adverse pregnancy outcomes. We examined the association between the 5
polymorphism in 4 folate moetabolizing genes, including MTHFR, MTR, MTRR
and TCN2, and preterm-birth in Korean women. The subjects for casecontrol study were collected a total of 254 Korean women (111 preterm-birth
patients and 143 controls). The folate moetabolizing gene polymorphisms
were determined by using a PCR-RFLP. Our results showed that the TCN2
polymorphism was significantly associated with preterm-birth patients in the
analysis of dominant model (OR 1.81, 95% CI 1.020-3.230, p = 0.043). We also
found a significant association in combined genotype analysis (MTHFR and
MTRR; OR 3.14, 95% CI 1.155-8.555, p-value 0.021 and MTHFR and TCN2; OR
0.51, 95% CI 0.269-0.996, p-value 0.047). Our study suggested an importance
of folate moetabolizing gene polymorphisms in the development of pretermbirth in Korean women.
Keywords: Preterm birth, MTHFR, MTRR, MTR, TCN2, Polymorphism, Genetic
association
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Department of Life Sciences, Chromosome Research Institute, Sahmyook
University, Seoul 01795, Korea; 2Department of Plant Science, Plant Genomics
and Breeding Institute, and Research Institute of Agriculture and Life Science,
College of Agriculture and Life Science, Seoul National University, Seoul
08826, Korea

Araliaceae is also called as ginseng family, and the herbs in this family have high
medicinal and economic value. Many studies show that repetitive DNA sequence
makes up a big part of the whole genome size in plant species. Nevertheless, there
is little information on repetitive sequence available in Araliaceae genome for its
breeding and genomic research. Here, the cytogenetic analysis of four Araliaceae
species, Aralia elata (2n = 24), Dendropanax morbifera (2n = 48), Eleutherococcus
sessiliflorus (2n = 48), and Kalopanax septemlobus (2n = 48), will help us to
understand the distribution of the newly found repetitive DNA sequence. Lowcoverage next generation sequencing whole genome sequence of these four species
was analyzed by using RepeatExplorer. A 160-bp satellite DNA (satDNA) was
identified in all four species and a 156-bp satDNA was identified in E. sessiliflorus
and K. septemlobus . Fluorescence in situ hybridization (FISH) technique was
applied to confirm the distribution of 5S and 45S rDNAs, and newly found repeats
on the mitotic chromosomes. FISH results showed that only one pair of signals of
both rDNA families appeared in all four species. The 160-bp satDNA located at
centromeric or interstitial or terminal region of all species except K. septemlobus ,
but the 156-bp satDNA located only in E. sessiliflorus at telomeric regions of
some chromosomes. These results will be useful for the comparative cytogenomic
and breeding studies among the species. This work was carried out with the
support of “Cooperative Research Program for Agriculture Science & Technology
Development (PJ013119) Rural Development Administration, Republic of Korea”.
Keywords: Araliaceae , FISH, karyotype, repetitive sequence, 5S and 45S rDNAs,
satellite DNA
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Chromosome-specific DNA Repeats Provide Clues on the Genome
Evolution of the Allotetraploid Panax ginseng

Synchronization of Panax ginseng Hairy Root Cells for Singlechromosome Isolation

Nomar Espinosa Waminalp1, Remnyl Joyce Pellerin1, Eliazar Alumbro Peniton
Jr1, Jae Wook Bang2, Tae-Jin Yang3, Hyun Hee Kimc1

Eliazar Alumbro Peniton Jr.p, Nomar Espinosa Waminal, Hyun Hee Kimc

1

Chromosome Research Institute, Department of Convergence Science, Sahmyook
University, Seoul 01795, Korea; 2Department of Biological Science, Chungnam
National University, Daejeon 34134, Korea; 3Department of Plant Science, Plant
Genomics and Breeding Institute, and Research Institute of Agriculture and Life
Sciences, College of Agriculture and Life Sciences, Seoul National University, Seoul
08826, Korea
Although genomic repetitive elements provide relevant information for cytogenetic,
evolutionary, and genomic studies, identifying and characterizing their sequence
and chromosomal distribution are not always easily achieved through conventional
methods. However, a high-throughput identification of genomic repeats can
be obtained with short reads from next-generation sequencing data. Here, we
identified the telomeric and three chromosome-specific repeats in Panax ginseng
using low-pass whole genome sequence data. The telomeric repeat sequence is
same with the canonical angiosperm sequence, TTTAGGGn, and localized mostly
in chromosome termini, except for an interstitial location in chromosome 10. A
dinucleotide (GA) microsatellite, PgGA15, with total genome representation (GR) of
more than 33 kb localized in the long arm of chromosome 20. An 11-bp minisatellite,
Pgms1, with GR of more than 58 kb localized in the long arm of chromosome 1.
Finally, a 201-bp satellite repeat, Pg201TR, with a GR of about 342 kb localized in
the long arm of chromosome 8 and, at the NOR region of chromosome 14. Sequence
and GISH analyses of Pg201TR suggest its evolutionary association with P. ginseng
45S rDNA intergenic spacer. These data provide chromosome-specific markers for
cytogenetic studies of P. ginseng and a clue to the 45S rDNA evolution in Panax .
This work was carried out with the support of the Cooperative Research Program
for Agriculture Science & Technology Development (PJ01311902), Rural Development
Administration, Republic of Korea.

Chromosome Research Institute, Department of Life Science, Sahmyook
University, Seoul 01795, Korea
Cell synchronization arrests the cell cycle of rather asynchronous cells
prior to S phase and induces simultaneous cell cycle progression. This
allows a higher yield of cells at desired cell cycle stage like metaphase. In
this study, a preliminary analysis on the cell synchronization was carried
out on hairy roots of P. ginseng C.A. Meyer. Hairy root cultures were
treated with 1.0 mM hydroxyurea for 18 hours to arrest meristem cells at G1/
S interphase. Cells were then released from hydroxyurea, and the number
of cells at mitosis (mitotic index) was analyzed hourly for ten hours to
determine the hour with the highest mitotic index. A 76% mitotic index
was achieved eight hours after release from hydroxyurea. This preliminary
result will be useful for further accumulation of metaphase cells for singlechromosome isolation in P. ginseng . Reducing the complexity of wholegenome assembly by assembling individual chromosomes (chromosomics)
will provide a promising alternative in understanding the allotetraploid
genome organization of P. ginseng .

포스터 초록
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G444
Cytogenetic Analyses in Four ×Brassicoraphanus Lines that
have Different Fertility Rates Followed Different Genome
Reorganizations
Hadassah Roa Belandres1, Nomar Espinosa Waminalp1, Jae Wook Bang2, Hyun
Hee Kimc1
1
Chromosome Research Institute, Department of Convergence Science,
Sahmyook University, Seoul 01795, Korea; 2Department of Biological Science,
Chungnam National University, Daejeon 34134, Korea

xBrassicoraphanus (AARR, 2n = 38) is a synthetic intergeneric allopolyploid
between Brassica rapa L. ssp. pekinensis (AA, 2n = 20) and Raphanus sativus L.
var. rafiphera (RR, 2n = 18). Abnormalities in meiosis are main causes for infertility
especially in recent intergeneric allopolyploids. Several xBrassicoraphanus lines
showing varied fertility rates were produced previously, but no cytogenetic
data have been reported that investigate this observation. Here, we carried
out cytogenetic analyses in BB4, BB6, BB12 and BB50 lines to evaluate their
chromosomal composition and behavior during meiosis. The four lines have
relatively small chromosomes, ranging from 1.82 to 5.72 µm. BB6, BB12 and BB50
have euploid chromosome number of 2n = 38; whereas BB4 was aneuploid with
2n-1 = 37. FISH karyotype analysis with 5S/45S rDNA revealed 5/7 pairs in BB4,
6/7 pairs in BB6, and 5/5 pairs in BB12 and BB50. GISH analysis on prophase I
cells revealed varying frequencies of tetravalent pairing and sticky, ring, rod, and
laggard chromosomes across lines but were more abundant in BB4 and BB6. Both
BB12 and BB50 are known to have relatively higher seed fertility and uniform plant
morphology compared with BB4 and BB6. The varied degrees of chromosomal
pairing stability during meiosis could explain the different fertility rates among
the four xBrassicoraphanus lines in this study. These data will facilitate breeding
programs of xBrassicoraphanus and further cytogenomic analyses. This work was
supported by Korea Institute of Planning and Evaluation for Technology in Food,
Agriculture, Forestry(IPET) through Agri-Bio industry Technology Development
Program, funded by Ministry of Agriculture, Food and Rural Affairs (MAFRA,
117045-3).

G446
Cordycepin Induces Apoptosis by Caveolin-1-mediated JNK
Regulation of Foxo3a in Human Lung Adenocarcinoma Cells
Eun-Bi Jop12, Hyun-Jin Jang13, Ik-Soon Jangc1
1
Division of Bioconvergence Analysis, Korea Basic Science Institute,
Daejeon 34133, Korea; 2Department of Life Science and Research Institute
for Natural Sciences, College of Natural Sciences, Hanyang University,
Seoul 04763, Korea; 3Department of Biological Sciences, Sungkyunkwan
University, Suwon 16419, Korea

Forkhead transcription factor (Foxo3a) is a downstream effector of JNKinduced tumor suppression. However, it is not clear whether the caveolin-1
(CAV1)-mediated JNK/Foxo3a pathway is involved in cancer cell apoptosis.
We found that cordycepin upregulates CAV1 expression, which was
accompanied by JNK phosphorylation (p-JNK) and subsequent Foxo3a
translocation into the nucleus, resulting in the upregulation of Bax protein
expression. Furthermore, we found that CAV1 overexpression upregulated
p-JNK, whereas CAV1 siRNA downregulated p-JNK. Additionally, SP600125,
a specific JNK inhibitor, significantly increased Foxo3a phosphorylation,
which downregulated Foxo3a translocation into the nucleus, indicating that
CAV1 mediates JNK regulation of Foxo3a. Foxo3a siRNA downregulated
Bax protein and attenuated A549 apoptosis, indicating that the CAV1mediated JNK/Foxo3a pathway induces the apoptosis of A549 lung cancer
cells. Cordycepin significantly decreased tumor volume in nude mice. Taken
together, these results indicate that cordycepin promotes CAV1 upregulation
to enhance JNK/Foxo3a signaling pathway activation, inducing apoptosis in
lung cancer cells, and support its potential as a therapeutic agent for lung
cancer.
Keywords: cordycepin, CAV1, JNK, Foxo3a, apoptosis

Keywords: intergeneric hybrid, xBrassicoraphanus , cytogenetic study
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Analysis of Chloroplast Photorelocation Movement in Lettuce
(Lactuca sativa L .)

Construction of a Radish F2 Population for Linkage Analysis of
Self-incompatibility

Young-Sun Riup, Sam-Geun Kongc

Young-Joon Lee1, Jeong-Hwan Mun2, Hee Ju Yud1

Department of Biological Sciences, College of Natural Sciences, Kongju
National University, Gongju 32588, Korea

1
Department of Life Science, The Catholic University of Korea, Bucheon 14662,
Korea; 2Department of Bioscience and Bioinformatics, Myongji University,
Yongin 17058, Korea

Chloroplasts change their intracellular positions to optimize photosynthetic
efficiency and/or reduce photodamage in response to the intensity and
position of light. Chloroplasts arrange along the periclinal walls of the cell
to maximize light capture under low intensity light (accumulation response)
while they move to the place along the anticlinal walls of the cell under
high intensity light (avoidance response). There are two blue light receptor
phototropins, phot1 and phot2 in Arabidopsis. The accumulation response is
redundantly regulated by phot1 and phot2. In contrast, the avoidance response
is regulated solely by phot2. Until now, although the physiological and
molecular functions in chloroplast movement have been intensively revealed
through the study of Arabidopsis as a model plant, the study of chloroplast
movement on the agricultural aspects has not been performed properly. Thus,
we chose green leaf lettuce and butterhead lettuce, of which exhibited high
chloroplast motility as Arabidopsis does. Two PHOT1 and PHOT2 genes were
cloned using PCR, based on the genetic information of Cicerbita plumieri ,
both of which belong to the same plant family, Compositae. To make phot2
mutants using CRISPR/Cas9 system, three single-guide RNAs (sgRNA) target
sites were designed in exons near the beginning of ORFs and were cloned
into the Cas9-sgRNA plasmids. Transgenic lettuce plants with antibiotic
resistance were obtained using the Agrobacterium-mediated transformation
procedure.

Self-incompatibility (SI) that prevents self-fertilization in angiosperms
reduces the gene-pool variation. In Raphanus, SI is controlled by the highly
polymorphic S locus, as is SI in Brassicaceae. The S locus contains the S
locus glycoprotein (SLG), S locus receptor kinase (SRK), and S locus protein
11 (SP11) genes. Genes independent of the S locus, such as M locus protein
kinase (MLPK) and Arm repeat containing 1 (ARC1), are also involved in SI in
Brassica. This study conducted a linkage analysis of radish (Raphanus sativus
L.) SI using two inbred lines [cv. WK10024 (maternal line) and cv. WK100391 (paternal line)] as parents to construct an F2 population. The rates of pod
and seed set of the parental lines were calculated as indicators of the level
of SI. The SI was much greater in WK10024 than in WK10039-1. There was no
significant difference in pollen quality between the parental lines. We plan to
conduct a linkage analysis of radish SI using the F2 population. The results of
this research will contribute to breeding parental lines with high stable SI that
can be used to produce F1 hybrids.
Keywords: radish, self-incompatibility, F2 population, pollen quality

Keywords: Chloroplast, CRISPR/Cas9, lettuce, phototropin, photosynthesis

G448
Chromosomal Distribution of Major Repeats in Senna tora through
FISH Karyotype Analysis
Remnyl Joyce Pellerinp1, Nomar Espinosa Waminal1, Eliazar Alumbro Peniton
Jr1, Sang-Ho Kang2, Hyun Hee Kimc1
1

Department of Life Sciences, Chromosome Research Institute, Sahmyook
University, Seoul 01795, Korea; 2International Cooperation Team, International
Technology Cooperation Center, Rural Development Administration, Jeonju
54875, Korea
Repetitive DNA elements usually comprise a substantial proportion of plant
genomes. They are main causes of genome misassemblies. However, they also
provide important cytogenetic information for karyotyping and evolutionary studies.
Here, we identified major repetitive elements in Senna tora L. (Roxb), a valued
medicinal plant in east Asia, using < 1× whole genome sequence NGS reads through
the RepeatExplorer pipeline. Fluorescence in situ hybridization (FISH) was carried
out to map the novel repeats on S. tora chromosomes in addition to 5S and 45S
rDNA and the Arabidopsis-type telomere repeat. Four novel tandem repeats (TR)
were identified: StTR55, StTR86, StTR178, and StTR180. All TRs were observed in
all 13 chromosomes but with different localization and distribution patterns. StTR55
was distributed at para-, peri-centromeric and interstitial regions, StTR86 was
at paracentromeric in 10, pericentric in two chromosomes and colocalized in 45S
rDNA in one chromosome, StTR178 localized in the centromeric region with a minor
interstitial locus in one chromosome. Major and minor StTR180 were detected. The
major StTR180 localized at the NOR region while the minor loci were distributed
at centromeric and pericentromeric regions. The 5S and 45S rDNA were localized
on the interstitial region of the short arms of chromosomes 12 and 2, respectively.
Ironically, more intense Arabidopsis-type telomeric repeat signals were observed
at interstitial regions than in chromosome termini. These data improved the S. tora
karyotype and provide foundation for studies on the evolution of repeats in the S.
tora genome.
Keywords: Cytogenetic markers, FISH, genome, karyotype, repetitive sequence,

G450
Functional Analysis of CHIP1 Involved in Chloroplast Anchoring
Sam-Geun Kongc1, Jae-Woo Hanp1, Gyeong-Hoon Lee1, Koji Okajima2, Aino
Komatsu3, Fumio Takahashi4, Takayuki Kohchi3, Masamitsu Wada5
1
Department of Biological Sciences, College of Natural Sciences, Kongju
National University, Gongju 32588, Korea; 2Graduate School of Science and
Technology, Keio University, Japan; 3Graduate School of Biostudies, Kyoto
University, Japan; 4College of Life Sciences, Ritsumeikan University, Japan;
5
School of Science and Engineering, Tokyo Metropolitan University, Japan

Chloroplast photorelocation movement is essential to optimize photosynthetic
ability and/or to prevent photodamage under various light conditions.
Chloroplasts accumulate at the cell surface under weak light conditions
(accumulation response) and move to the anticlinal walls parallel to the
direction of incident light under strong light conditions (avoidance response).
During the movement, cp-actin filaments are reorganized dynamically
according to light intensity and direction. CHLOROPLAST UNUSUAL
POSITIONING1 (CHUP1) is a key player not only for chloroplast movement
as an actin nucleator but also in chloroplast anchoring by unknown proteinprotein interactions. To investigate the molecular mechanism underlying
chloroplast anchoring, we carried out yeast two-hybrid assays and identified
a CHUP1-INTERACTING PROTEIN1 (CHIP1) that is a novel plant-specific
gene found only in land plant. Since Arabidopsis has the other two CHIP1LIKE genes (CHIL1 and CHIL2), any significant phenotypic changes were
not observed in the single and double mutants of CHIP1 family. In contrast,
chloroplasts in the chip mutant cells aggregated as shown in chup and kac
mutant cells in Marchantia polymorpha that has single copies of those genes.
These data suggest that chloroplast anchoring is mediated via protein-protein
interaction between CHUP1 and CHIP1.
Keywords : Arabidopsis, CHIP1, Chloroplast anchoring, Chloroplast movement,
CHUP1

258

73포스터초록8192B.indd 258

2018. 8. 20. 오전 10:57

G453

Cordycepin Induces Apoptosis of Human Ovarian Cancer Cells by
Inhibiting CCL5-mediated Akt/NF-κB Signaling Pathway

T ra n s c r i p to m e A n a lys i s o n P l a n t s w i t h a n d w i t h o u t
B-chromosomes of Lilium amabile

Eun-Bi Jop12, Kyeong-Eun Yang1, Ik-Soon Jangc1

Doori Parkp1, Jonghwa Kim2, Eun-Chae Kwon1, You-Rim Kim1, Nam-Soo
Kimd1

1
Division of Bioconvergence Analysis, Korea Basic Science Institute, Daejeon
34133, Korea; 2Department of Life Science and Research Institute for Natural
Sciences, College of Natural Sciences, Hanyang University, Seoul 04763,
Korea

The chemokine, CCL5, is a key mediator for the recruitment of immune
cells into tumors and tissues. Akt/NF-κB signaling is significantly activated
by CCL5. However, the role of NF-κB inactivation in apoptosis induced by
negative regulation of CCL5 remains unclear. Here, we analyzed the effect
of cordycepin on NF-κB activity in SKOV-3 cells and found that cordycepinmediated inhibition of NF-κB signaling induced apoptosis in SKOV-3 cells
via the serial activation of caspases. In addition, immune-blotting analysis
showed that CCL5 is highly expressed in SKOV-3 cells. In addition to
activating caspases, we show that, cordycepin prevents TNF-α-induced
increase in CCL5, Akt, NF-κB, and c-FLIPL activation and that CCL5 siRNA
could inhibit Akt/NF-κB signaling. Moreover, cordycepin negatively regulated
the TNF-α-mediated IκB/NF-κB pathway and c-FLIPL activation to promote
JNK phosphorylation, resulting in caspase-3 activation and apoptosis.
Also, we show that c-FLIPL is rapidly lost in NF-κB activation-deficient.
siRNA mediated c-FLIP inhibition increased JNK. SP600125, a selective JNK
inhibitor, downregulated p-JNK expression in cordycepin-treated SKOV3 cells, leading to suppression of cordycepin-induced apoptosis. Thus, these
results indicate that cordycepin inhibits CCL5-mediated Akt/NF-κB signaling,
which upregulates caspase-3 activation in SKOV-3 cells, supporting the
potential of cordycepin as a therapeutic agent for ovarian cancer.
Keywords: cordycepin, CCL5, Akt, NF-κB, apoptosis

G452
Transcription Factor E2F1 Is Associated with the Homologous
R eco mbi nat ion Act iv ity by RAD 5 4 L i n Bl ad d e r Ca n ce r
Progression.
Mi-Hye Munp, Gi-Eun Yang, Sun-Hee Leemc

Department of biological sciences, Dong-A University, Busan 49315, Korea
Bladder cancer is an age-old cancer that is the second most common cancer
among the various urological cancers. Most NMIBC patients was treated
surgery or chemotherapy and survival rate after 5 years are high. However,
20-50% of patients treated with chemotherapy continue to experience
recurrence even after surgery. Previously, we focused on finding E2F1, is
biomarker for predicting cancer progression and prognosis, potential for
recurrence, and performing functional analysis. This confirms that E2F1 is
associated RAD54L selected form the list of DNA repair-related to E2F1.
RAD54L regulated by E2F1 was identified in bladder cancer cell lines as one
of the factors involved only in representative HRR progress. E2F1 binds to the
RAD54L promoter region through luciferase and ChIP assay to regulate the
promoter activity. In addition, HR and comet assay have demonstrated that
E2F1 increases the HR activity of RAD54L. Immunohistochemistry was carried
out to analyze the clinical of E2F1 and RAD54L protein expressions in human
bladder cancer specimens. These results suggest that RAD54L may play
an important role in the prediction of bladder cancer progression by E2F1
increasing HR activity.
Keywords: Bladder cancer, E2F1, Homologous Recombination Repair, Cancer
Progression, RAD54L
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Dispensable B-chromosomes have been identified in about 15% of all
eukaryotic species. They do not affect obvious phenotypic effects and are
neutral in selection for species survival. Several species in the genus Lilium
are known to have B-chromosomes. Some accessions of Lilium amabile , an
endemic lily in Korea, showed complex chromosome complements including
aneuploids and B chromosomes in their somatic cells. It was believed that
B-chromosomes are highly heterochromatic and devoid functional genes.
However, recent studies revealed that the B-chromosomes constitute
sequences derived A chromosome and organellar genomes as well as
harbor some transcriptionally active genes (DEGs). We carried out a
transcriptome sequencing analysis in B presence (2n=24+1B) and absence
(2n=24) plants of L.amabile . A total of 77,087 genes were assembled
and 59,339 were expressed in both samples. We obtained 8,048 DEGs
of B-chromosome plants versus without B chromosomes, of which 4,157
were up-regulated and 3,891 were down–regulated, respectively, in B
chromosome plants. Gene ontology and pathway enrichment analysis
were carried out using BLAST2GO. Several genes related in the cell cycle
and chromosome segregation were included among the DEGs. RT-qPCR
analysis also validated those differentially regulated genes.

포스터 초록
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Sasa quelpaertensis Leaf Extract Mitigates Fatigue and Regulates
the Transcriptome Profile in Mice
Mi Gyeong Jang1, Hee Chul Ko1, Jung Min Ohp2, Jeong Yong Park2, Se-Jae
Kimc12
1
Jeju Sasa Industry Development Agency, Jeju National University, Jeju
63243, Korea; 2Department of Biology, Jeju National University School, Jeju
63243, Korea

The anti-fatigue potential of a hot water extract of Sasa quelpaertensis
Nakai leaf (SQH) was investigated in male ICR mice. The animals were
divided into three groups. The normal control (NC) group was administered
saline without exercise every day for 7 days. The exercise control (EC)
and exercise with SQH (ES) groups were administered saline and SQH (50
mg/kg of body weight), respectively, every day for 7 days and underwent
swimming exercise. Swimming times were prolonged in the ES group
compared with the EC group. The ES group had higher blood glucose
and lower blood lactate levels, and higher muscular glycogen and lower
muscular lactate levels, compared with the EC group. The groups did not
differ in histopathological parameters of the muscle and liver, but muscle
cell sizes were smaller in the EC group than in the ES and NC groups. RNA
sequencing analysis revealed that SQH administration regulated genes
associated with energy-generating metabolic pathways in skeletal muscle.
These results suggest that SQH has potential as an anti-fatigue agent.
Keywords: anti-fatigue, exercise, transcriptome, Sasa quelpaertensis
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Characterization and Expression Analysis of Porcine CD163 Gene
in PRRSV Infected Pigs

Minisatellite Polymorphism of CLPTM1L: Susceptibility to Breast
and Bladder cancer

Byeonghwi Lim1, Amina Khatun2, Jae-Won Choi3, Soon-Hong Jeon3, Won-Il
Kim2, Kwan-Suk Kimd1
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Porcine reproductive and respiratory syndrome (PRRS) is a critical
viral disease that affects commercial pig productivity of swine industry
worldwide. The CD163 is a crucial candidate gene for resistance to PRRS
virus (PRRSV) infection. Recently, the CD163 gene has been proved that it
is an essential factor for PRRSV infection. Therefore, the aim of this study
was to characterize the porcine CD163 gene with the genomic sequence in
a commercial breed and to analyze the correlation and association analysis
with the CD163 polymorphisms. A total of 65 weaning pigs were used and
intramuscularly challenged with the JA142 strain. Genomic sequence of the
CD163 was identified and association analysis was performed between SNPs
identified within CD163 and host responses to viral infection that include
viremia, lung viral loads, weight gain and CD163 mRNA expression. the CD163
gene consisted of 16 exons and 16 SNPs were located in exon regions. Three
SNPs (c.2509 G>C, c.2638 G>A and c.3534 C>T) were significantly associated
with viremia and weight gain. The CD163 expression level also appear
to be associated with these SNPs. These results suggest that the CD163
polymorphisms could be useful genetic markers for PRRSV susceptibility in
pigs. Further study is underway with more animals to validate these SNPs
effects and more immune cell-related traits from PRRSV infected pigs.

Department of Biological Sciences, Dong-A University, Busan 49315, Korea
CLPTM1L was initially found to be highly expressed in cisplatin-resistant
ovarian cancer cell lines. Overexpression of CLPTM1L is associated with
tumorigenesis and chemo-resistance. In this study, we analyzed the
association of CLPTM1L minisatellite polymorphism with susceptibility to
breast and bladder cancer. We identified four minisatellite regions (MS1-4)
through structural analysis of the CLPTM1L. These regions were analyzed by
PCR using genomic DNA obtained from the blood of cancer-free controls and
cancer patients. All regions exhibited polymorphism. A statistically significant
association with cancer was confirmed in CLPTM1L-MS2. A genotypic
patterns composed of short length common allele (TR23) and middle length
rare alleles (TR25, 27, 28, 29) were associated with breast cancer (OR=4.54,
95% CI: 1.20-17.24, P=0.015) and bladder cancer (OR=4.70, 95% CI: 0.9423.53, P=0.039). We have confirmed that all regions are inherited over the
generations according to Mendelian inheritance. We suggest that minisatellite
in CLPTM1L can be used as marker for DNA typing and CLPTM1L-MS2 can
be used as prognostic indicator for breast and bladder cancer.
Keywords: Bladder cancer, Breast cancer, Cancer susceptibility, CLPTM1L,
Minisatellite polymorphism

Keywords: PRRS Virus, CD163, SNP, Disease Resistance, Pig

G456
Mutation of Drosophila Phosphatidylserine Synthase 1 (dPtdss1)
Gene Causes Neurodegeneration
Ye-Jin Parkp1, Hyeon-Pyo Shim2, Sungkyung Kim1, Gyunghee Lee3, Tae-Yeop
Kim1, Mihwa Lee1, Min-Cue Jo1, Ah-Young Kwon1, Seung-Hae Kwon4, Jae H.
Park3, Sang-Hak Jeonc1
1

Science Education, Seoul National University, Seoul 08826, Korea; 2Korea
Institute for Curriculum and Evaluation, Jincheon 27873, Korea; 3Department
of Biochemistry & Cellular and Molecular Biology, University of Tennessee,
Knoxville 37996, USA; 4Korea Basic Science Institute, Chuncheon 24341, Korea
Phosphatidylserine is clinically emerging as a drug for neurodegenerative
diseases such as cog nitive improvement. However, studies on the
phosphatidylserine synthase synthesizing PS have been limited. In this study,
we for the first time characterized the mutant phenotypes of the predicted
Drosophila homolog of mammalian PTDSS1 (dPtdss1). Heterozygous dPtdss1
mutant flies showed neurodegenerative phenotypes such as bang-sensitivity,
locomotion defects, reduced life span, and formation of vacuoles in the
mutant brain. Comparable phenotypes were observed when dPtdss1 was
knock-downed in the glial cells rather than in the neural cells. In addition,
the production of reactive oxygen species (ROS) was enhanced in the dPtdss1
mutant brains, and the life span of mutant flies was decreased when they
were under oxidative stress conditions. Taking these results together suggests
that mutations in dPtdss1 cause elevated production of ROS, which leads to
neurodegenerative phenotypes.
Keywords: dPtdss1 gene, Phosphatidylserine, Neurodegeneration, Drosophila.

G458
Understanding of Biological Roles of Metformin in T2D and
Cancer Treatments by Integrated miRNA-mRNA-analysis of
Lymphoblastoid Cell Lines
Hyuk Soon Choip, Woo Young Lim, Yoon Shin Choc

Department of Biomedical Science, Hallym University, Chuncheon 24252,
Korea
Metformin is widely used drug for the treatment of type2 diabetes (T2D). It
is known that metformin reduces hepatic gluconeogenesis by inhibiting the
mitochondiral respiratory chain, but the concrete mechanism is unknown
yet. In recent years, several studies have presented evidence suggesting a
potential role for metformin in anti-cancer therapy. MicroRNAs (miRNAs),
small non-coding RNAs of approximately 22 nucleotides, are known to be
involved diverse biological functions by regulating target gene expression.
To understand the dual role of metformin in T2D and cancer therapy, we
conducted miRNA and RNA sequencing using 12 samples of lymphoblastoid
cell lines (LCLs) (3 untreated normal LCLs, 3 metformin treated normal
LCLs, 3 untreated diabetic retinopathy (DR) LCLs, and 3 metformin treated
DR LCLs). Pearson's correlation test between 28,388 mRNAs and 385
miRNAs (whole genome level) among 12 samples detected 486,804 pairs
with negative correlation and 578,732 pairs with positive correlation. To gain
insight into the true physiological correlation between miRNA and mRNA,
we tried to detect differentially expressed miRNAs (DEmiR) and their
predicted target genes. The overlappings between Pearson’s correlation pairs
and DEmiRs-target genes will be selected for further biological validation
employing overexpression or down-regulation of target miRNAs or genes to
elucidate molecular biological mechanisms for metformin’s dual function in
gluconeogenesis and cell proliferation of cell death.
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RNA Sequencing Identif ies Genes Reg ulated by TNFα in
Keratinocytes

Exome Array association Analysis Identifies Genetic Factors
Influencing Colorectal Cancer

Jae Hun Shinp, Yeong Seon Ahn, Yoon Shin Choc

Eun bi Limp1, Ho Suk Oh2, Chu Won Nho3, Yoon Shin Choc1

Department of Biomedical Science, Hallym University, Chuncheon 24252,
Korea

1
Department of Biomedical Science, Hallym University, Chuncheon 24252,
Korea; 2Department of Hemato-Ontology, GangNeung Asan Hospital,
Gangneung 25440, Korea; 3Convergence Research Center for Smart Farm
Solution, Korea Institute of Science and Technology, Gangneung 25451,
Korea

Tumor necrosis factor-α (TNFα) is a cytokine, mainly produced in
macrophages, and also in nk cells, neutrophils, and mast cells. TNFα has
a variety of functions, such as mediating expression of genes for growth
factors, cytokines, transcription factors, and receptors. In particular, TNF
α is a key agent for inflammatory disorders such as rheumatoid arthritis,
Crohn's disease, and psoriasis. To identify the genes regulated by TNFα,
we overexpressed TNFα in keratinocytes and tried to detect differentially
expressed genes (DEG) and miRNAs (DEmiRs) between controls and TNF
α expressed cells by performing RNA sequencing analysis. By applying
DESeq2 for RNA sequencing data, we identified 62 statistically significant
up-regulated DEGs (adjust P<0.05 & FC>2). We also identified 1 DEmiR, hsamiR-569 (P<0.05) by employing CAPmiRseq analysis tool. To interpret the
biological function of 62 DEGs we carried out the KEGG pathway analysis
through DAVID database. As a result, DEGs showed a function related to
immune system. One DEmiR, has-miR-569, detected in this study may be
involved in Tight junction, Rap 1 signaling function based on KEGG analysis
using its predicted target genes. To validated DEGs as well as DEmiR
detected from RNA sequencing analysis, we need to conduct functional
stueies in the future.

G460

The Genome-Wide Association Study (GWAS) observes the genome-wide
set in different individuals to see which variant is associated with the trait. In
general, the focus is on the association between genetic factors such as SNPs
(Single nucleotide polymorphism) or genes and human traits (for example,
diseases). Although a number of GWAS loci (mostly common variants) have been
discovered from numerous GWAS for diverse human traits, their total heritability
is not fully understood yet. In this study, we aimed to detect low frequency or
rare variants (mostly located in the exon region) influencing colorectal cancer in
the hope to identify casual genes for this disease. Colorectal cancer is the third
most common cancer worldwide and is caused by a variety of factors including
lack of exercise and inflammatory bowel disease, but it can also be caused by
genetic factors. A total of 200 colorectal cancer samples were obtained from
GangNeung Asan Hospital. We conducted genotyping of cancer samples using
Illumina HumanExome BeadChip. The genotype data of a total of 600 normal
control samples (that were also typed with same genotyping platform as for
cancer samples) were obtained from Korea Biobank, Korea Centers for Disease
Control and Prevention. For case-control association analysis, we carried out
b.firth test as a single variant association analysis and Skat-O test as a Gene_
based test. Both tests were available from EPACTS (Efficient and Parallelizable
Association Container Toolbox). We detected 6 colorectal cancer associated
SNPs (P-value<10-4) from b.firth test and 5 disease associated genes from
Skat-O test. For a total of 9 potential cancer candidate genes selected from two
tests, we carried out functional annotation from pathway analysis. This annotation
indicates that these 9 genes may be involved in cancer development. We will
further examine these candidate genes by employing functional analyses to
validate their biological role in cancer development.

G462

Strategy to Identify Natural Products for Obesity Treatment Based
on Genetic Study

Signatures of Selection for High-altitude Adaption in Ethiopian
Sheep Populations

Yeongseon Ahnp1, Myungsuk Kim2, Kye Won Park3, Soo Heon Kwak4, Kyong
Soo Park4, Chu Won Nho2, Yoon Shin Choc1

Zewdu Edea1, Tadelle Dessie2, Hailu Dadi3, Kwan-Suk Kimd1

1

Department of Biomedical Science, Hallym University, Chuncheon 24252,
Korea; 2Convergence Research Center for Smart Farm Solution, Korea
Institute of Science and Technology, Gangneung 25451, Korea; 3Department
of Food Science and Biotechnology, Sungkyunkwan University, Suwon 16419,
Korea; 4Department of Internal Medicine, Seoul National University College of
Medicine, Seoul 03080, Korea
Obesity is one of major risk factors for numerous complex diseases such as
type 2 diabetes, hypertension, dyslipidemia, heart disease and reproductive
disorder. Currently the prevalence of obesity has increased, which causes
serious health problems in human populations. Aiming to develop ways
for obesity treatment, first we tried to identify genetic factors influencing
body mass index (BMI). For this purpose, we conducted exome sequencing
and analyzed association between genetic variants (mostly SNP) and BMI
from 918 individuals. Our association analysis identified one BMI associated
gene, HOGA1. To validate this candidate gene for obesity, we performed the
functional analysis using 3T3-L1 cell line derived form mouse that is used in
biological research on adipose tissue. By the treatment of HOGA1 siRNA, we
were able to detect the inhibition of 3T3-L1 cell adipogenesis, This inhibitory
effect of HOGA1 down-regulation on adipogenesis was further confirmed in
mouse animal study. Finally to identify some agents (such as natural products)
to control HOGA1 expression in human body, we constructed a reporter gene
system by inserting a potential promoter region of HOGA1 (approximatly 1kb
upstream of the gene) to pGL3-basic vector. Using this reporter gene system,
we hope to screen proper agents that down-regulate HOGA1 expression
which in turn control human obesity.

포스터 초록

G459

1
Department of Animal Science, Chungbuk National University, Cheongju
28644, Korea; 2International Livestock Research Institute, Addis Ababa,
Ethiopia; 3Ethiopian Institute of Biotechnology, Addis Ababa, Ethiopia

Ethiopian sheep populations such as Menz (MZ, short fat-tailed), ArsiBale, Horro and Adilo sheep (LFT, long fat-tailed) are adapted to the highaltitude (2000-3200m), whereas Blackhead Somali sheep (BHS) thrive well
in a hot/dry climate (<1500m); and such variation in altitude can offer an
opportunity for investigating adaptation to extreme environments. However,
there have been no studies conducted to identify signatures of selection
for environmental adaptation in Ethiopian sheep populations. In this study,
we genotyped a total of 60 animals sampled from high- versus low-altitude
environments using an Ovine Infinium HD BeadChip (~600K); and scanned
for genomic regions showing evidence of selection for environmental
adaptation. Several signatures of selection were detected in genes known
to be associated high with altitude adaptation for MZ (PPP1R12A, RELN,
PARP2, DNAH9, and ERCC6) and for LFT (VAV3, HSF2, MC1R, CLOCK,
MSRB3, EIF2AK4, MET, NEK6, PGF, and TACR1). Seven of the candidate
genes (MITF, FGF5, MTOR, TRHDE, CCR5, FAT3, TCF25, DEF8, and TUBB3)
were shared between the MZ-BHS and LTF-BHS pair comparisons.
Further functional analyses reveal that the candidate genes were involved
in biological processes and pathways relevant to adaptation under extreme
altitudes, including respiratory system development and smoothened
signaling pathway. Altogether, our results aid further understanding and
exploitation of the underlying genetic mechanisms for sheep and other
livestock species adaptation to high-altitude environments.
Keywords: Adaptation, Ethiopian sheep, high-altitude, selection signatures
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포스터 초록

Development of Genetic Markers for Korean Cattle Breeds

G465

Zewdu Edea, Kwan-Suk Kimd

Activation of Aryl Hydrocarbon Receptor Negatively Regulates
Thymic Stromal Lymphopoietin Gene Expression via PKCδ-p300NFKB Pathway in Inflamed Skin Keratinocytes

Department of Animal Science, Chungbuk National University, Cheongju
28644, Korea

Hayan Jeong p, Min-Jung Kim, Kwanghyun Lee, Haerin Lee, Yeonjae Jang,
Jungtae Naa, Bong-Gun Juc

The Korean native cattle have inhabited in the Korean Peninsula for over
2000 years The country is endowed with four phenotypically distinct cattle
breeds/populations: Hanwoo (Korean brown cattle), Heugu (Korean black
cattle), Chikso (Korean Brindle cattle) and Jeju Heugu (Jeju black cattle).
Due to change in breeding goals, the later breeds are reported to be under
genetic erosion. Genetic characterization of these populations is crucial to
make informed decisions about their management and utilization. To elucidate
the genetic diversity and relationship among three Korean cattle populations
(Chikso, Heuge, and Hanwoo) we analyzed 284 animals genotyped for 630,
973 SNPs. Deficiency of heterozygosity and higher linkage disequilibrium
in Chikso and Heugu cattle could be ascribed to small effective population
size as we demonstrated in here and noted in previous studies. Pairwise Fst
estimates revealed the highest level of genetic differentiation (Fst = 0.13)
between Chikso and Heugu, whereas the lowest for Hanwoo-Chikso pair
(Fst = 0.05). Population structure analysis separated the study population
according to their phenotypic (coat color) based classification. The SNPs
which were significantly differentiated and breed specific could be used for
breed and product discrimination. As was clearly indicated by our analyses,
Chikso and Heugu are facing rapid genetic shrinkage. Hence, appropriate
action is required for their sustainable utilization and management.

G464

Department of Life Science, Sogang University, Seoul 04107, Korea
aPresent address; Department of Dermatology, College of Medicine, ChungAng University, Seoul 06973, Korea
Epithelial-derived TSLP (thymic stromal lymphopoietin) plays an important
role in pathogenesis in several types of dermatitis. Recently, antiinflammatory effects of AhR (aryl hydrocarbon receptor) activation have been
reported in inflamed skin. AhR activation by endogenous ligands suppressed
up-regulation of TSLP expression in keratinocytes treated with TNFα or
flagellin. AhR activation induced PKCδ-mediated phosphorylation of p300 at
serine 89, leading to decreased acetylation and DNA binding activity of NFκB p65 to the TSLP gene promoter. Consistently, AhR activation alleviates
dermatitis induced by DNFB treatment. In addition, PKCδ depletion by siRNA
suppressed the effect of AhR activation on dermatitis. Our study suggests
that AhR activation may help to reduce inflammation in the dermatitis and
asthma, which are related to abnormal TSLP expression.

G466

Analysis of LTR12C as a Productive Regulatory Element in RAE1
Gene

Association of NFKB1 Variations and the Susceptibility to
Metabolic Syndrome

Hee-Eun Leep12, Yi-Deun Jung3, Heui-Soo Kimc12

Young-Ree Kimp1, Seung-Ho Hongc2

1
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National University, Busan 46241, Korea; 2Institute of Systems Biology, Pusan
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1
Department of Laboratory Medicine, School of Medicine, Jeju National
University, Jeju 63243, Korea; 2Department of Science Education, Jeju National
University, Jeju 63294, Korea

Ribonucleic acid export 1 (RAE1) plays an important role during export of
mature mRNAs from the nucleus to the cytoplasm. Long terminal repeats
(LTRs) became integrated into the human genome during primate evolution.
An LTR12C, located upstream of RAE1, lies within a predicted regulatory
region. We examined LTR12C transcriptional activity by using a luciferase
assay, and showed that the tandem repeat region (TRR) located within
LTR12C was required for regulatory function. A bioinformatics analysis
revealed that the LTR12C element had multiple transcription factor binding
sites (TFBSs) specific for NF-Y, and the promoter activity of LTR12C was
significantly decreased after NF-Y knockdown. Also, we discovered novel
data indicating that the LTR12C was initially inserted into the gorilla genome.
Taken together, the TRR of LTR12C has powerful regulatory activity due to
its NF-Y binding sites, and the integration of the LTR12C element into the
primate genome during evolution may affect RAE1 transcription.

Metabolic syndrome (MetS) is a common disease characterized by
abnormality of glucose, HDL-cholesterol, triglyceride, waist circumstance and
blood pressure levels. Although NF-κB is involved in the MetS pathogenesis,
the pathogenesis of MetS is still unknown. The aim of this study was to
investigate the association of MetS with NFKB1-rs28362491 and NFKBIArs696 polymorphisms as well as the analysis of their single and combined
effects on its susceptibility in a Korean population. We analysed the
distribution of NFKB1-94 ins/del ATTG (rs28362491) and NFKBIA (rs696)
genetic polymorphisms using PCR-RFLP assay in 236 MetS, 232 hypertensive
patients and 247 healthy controls.
The data revealed no significant differences in the distribution of the
genotype and alleles of rs28362491 and rs696, whereas D-B haplotype lead to
a higher risk for MetS patients. The rs696 polymorphism was associated with
HDL-cholesterol level of MetS patients only. Therefore, the NFKBIA gene
polymorphisms may contribute to increased susceptibility of MetS in Koreans.

Keywords: Ribonucleic acid export 1 (RAE1), long terminal repeat (LTR),
regulatory element, nuclear transcription factor Y (NF-Y)
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Del/Ins and –58G>A Polymorphisms of Fibrinogen Alpha Gene
were associated with Susceptibility to Hypertension and Metabolic
Syndrome
Young-Ree Kimp1, Seung-Ho Hongc2
1
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University, Jeju 63243, Korea
2
Department of Science Education, Jeju National University, Jeju 63294, Korea
A Del/Ins polymorphism of 28 bp in the 3'-UTR of fibrinogen alpha gene (FGA)
was associated with thromboembolic diseases, but the underlying mechanisms
remain unknown. The 28 bp polymorphic fragment is complementary to the
sequence of a microRNA, miR-759. In this study, we aim to investigate the
association and implicated mechanisms between FGA polymorphisms and
the susceptibility to metabolic syndrome (MetS) and hypertensive patients.
The FGA Del/Ins and –58G>A polymorphisms were analyzed in 236 MetS,
232 hypertensive patients and 247 healthy controls. The results reveal that the
dominant genotype of FGA Ins/Des polymorphism was significantly higher in
the hypertensive patients than in the controls. By stratified analysis, several
risk factors for patients were associated with Ins/Des polymorphism. The A-I
and B-D haplotypes were significantly higher in the hypertensive and MetS
patients than in the controls, respectively. Genotype combination analysis
also were different between patients and controls. These observations
suggest that the expression of FGA may be regulated by miR-759 through its
interaction at the polymorphic 3'UTR sequence, which was associated with
the susceptibility to MetS and hypertension. These observations suggest that
FGA Del/Ins polymorphism was associated with the susceptibility to MetS
and hypertension, which may be regulated by miR-759 through its interaction
at the polymorphic 3'UTR sequence.

G701
Cell-permeable CRISPR Ribonucleoproteins (crRNPs) for Genome
Editing
Ja-Hyun Koop12, Huihwan Sin12, Hong-Gyun Lee12, Donghun Cha12, Je-Min
Choic12
1
Department of Life Science, College of Natural Sciences, Hanyang University,
Seoul, 04763, Korea; 2Research Institute for Natural Sciences, Hanyang
University, Seoul, 04763, Korea

The CRISPR/Cas system is a tool for RNA-guided genome editing. For
reducing off-target effect with efficient on-target, Cas9 CRISPR protein
has been attempted as ribonucleoproteins (crRNPs) form, which is a
complex of Cas9 protein and guide RNA. Here we generated cell-permeable
Cas9 proteins for crRNP which does not require transfection agent like
lipofectamine or electroporation. We confirmed these cell-permeable crRNP
could be efficiently delivered into human embryonic kidney 293T (HEK293T)
cells and showed significant target DNA cleavage efficiency which was
confirmed by in vitro cleavage assay, reporter system, and T7-E1 assay. This
study demonstrate that our novel construct of cell-permeable crRNP could be
applied to genome editing for ex vivo or in vivo purposes.
Keywords: Genome Editing, Cas9, CRISPR Ribonucleoproteins (crRNPs), CPP
(Cell-penetrating peptide)

G702
Effect of DNA Methylation Inhibitor 5-azacytidine
on Morphogenesis of Griffithsia monilis
Ji Ho Yunp, Gwang Hoon Kimc

Department of Biological Sciences, Kongju National University, Kongju
32588, Korea
Plant morphogenesis is determined by epigenetic regulation, but it is often
possible to re-induce all organisms from cell of already differentiated
tissues due to the totipotency of plant. This epigenetic reversal of plants
is caused by the DNA demethylation mechanism. Griffithsia monilis , a
rhodophyta with polynuclear of giant cells, was used as a material to
investigate the epigenetic determine in morphogenesis. The results of twodimensional electrophoresis showed that quite different patterns of protein
expression in shoot cells and rhizoid cells. When the single cells isolated
from shoot and rhizoid region of G. monilis were observed, most of the cells
from shoot region were successfully differentiated, while only about 70 %
differentiation was observed in cells of rhizoid region. When 5-azacytidine
(DNA methyltransferase inhibitor) was treated at various concentrations, the
concentration of rhizoid cell was significantly increased in a concentrationdependent manner. These results suggest that polynuclear rhodophyta with
a simple system have a epigenetic influence on cell differentiation.

포스터 초록
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G703
DPF2 Expression Maintained by TINCR-Mediated SMD
Inhibition in Cancer Cells Involves in BAF Complex-Dependent
Epithelial-Mesenchymal Transition
Seung Han Sonp, Min Young Kim, Chul Geun Kimc

Department of Life Science, College of Natural Sciences, Hanyang
University, Seoul 04763, Korea
SWI/SNF (BAF) chromatin remodeling complexes play essential roles in
the tumourigenicity and the characteristics of tumor. Here, we show that
loss of DPF2, a subunit of BAF complex, in breast and colon cancer cells
effectively leads to inhibition of sphere formation, chemo-resistance and
epithelial-mesenchymal transition (EMT) in vitro. Intriguingly, unlike what
we identified during erythroid differentiation, STAU1-mediated DPF2
mRNA decay (SMD) did not occur in breast and colon cancer cell lines, due
to the expression of non-coding RNA TINCR, which is known to inhibit
SMD. In addition, as the repressive NuRD complex is disrupted in arbitral,
occupancy of the NuRD complex decreases from the critical EMT genes’
promoter leading to the mesenchymal-to-epithelial transition, whereas the
occupancy of the BAF complex increases and depends on DPF2. Our results
suggest that BAF and NuRD complex antagonistically function to control
chromatin states of the regulatory region and transcription of the critical
EMT genes. Together, these results reveal a novel mechanism by which
DPF2 expression maintained by TINCR-mediated SMD Inhibition in cancer
cells and involves in BAF complex-dependent EMT.
Keywords: SWI/SNF (BAF) chromatin remodeling complex, EpithelialMesenchymal Transition (EMT), DPF2, REQ,
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Staufen1 (Stau1)-Mediated Dpf2 mRNA Decay is Crucial for
Erythroid Differentiation

Notch2/Nicd/Hes1 Signaling Leads Erythroid Differentiation via
Mbd2 and Pu.1 Downregulation

Seung Han Sonp, Min Young Kim, Chul Geun Kimc

Seung Han Sonp, Min Young Kim, Chul Geun Kimc

Department of Life Science, College of Natural Sciences, Hanyang University,
Seoul 04763, Korea

Department of Life Science, College of Natural Sciences, Hanyang University,
Seoul 04763, Korea

The SWI/SNF (BAF) chromatin-remodeling complexes play essential roles
in development and differentiation. We found that Requiem (Req/Dpf2) and
Brd7, components of BAF complex, increased during MEL cell differentiation.
Dpf2 acts as a histone reader recruiting the BAF complex to the target
genes and Brd7 is a critical factor for the differentiation. Previously, we
reported that Staufen1 (Stau1)-mediated mRNA decay (SMD) induces
Dpf2 mRNA degradation. Here, we found that the Dpf2 protein expression
was increased while the Stau1 protein expression was decreased during
erythroid differentiation in vitro and in vivo. We found that although the
mRNA expression of Stau1 increased during erythroid differentiation, Stau1
protein was degraded by MEL cell-specific proteasome. Importantly, we
identified the expression level of Dpf2 was critical for MEL cell differentiation
and has positive correlation with Brd7. Indeed, Dpf2 upregulation or
Stau1 downregulation could induce MEL cell differentiation, even in the
undifferentiation state. Together, these results reveal a novel mechanism
by which Dpf2 cooperates with a BAF complex to induce erythroid
differentiation.

Erythroid differentiation is initiated by and depends on key epigenetic
factors and transcription factors. However, it is unclear whether activation
of lineage-affiliated factors is extrinsically regulated by unknown agents or
is the result of a cell autonomous program. It is already known that Notch2
transmembrane receptor and its downstream repressive transcription factor
Hes1 induce erythroid differentiation of hematopoietic stem cells. Previously,
we reported that Mbd2, a component of the repressive NuRD chromatin
remodeling complex, is downregulated during erythroid differentiation
and Mbd2 downregulation is crucial for erythropoiesis. Pu.1 expression
is also downregulated during erythropoiesis. Here, we found that the
cellular expression levels of Mbd2 and Pu.1 in the HMBA-induced erythroid
differentiation model of MEL cells are inversely correlated with those of
Notch intra-cellular domain (Nicd) and Hes1, and Hes1 transcriptionally
represses Mbd2 and Pu.1 expression by directly binding to their promoters.
Thus, our results reveal a novel erythroid differentiation mechanism by which
HMBA-induced Notch2/Nicd/Hes1 signaling directly modulates Mbd2 and Pu.1
expression.

Keywords : SWI/SNF (BAF) complex, chromatin remodeling complex,
Erythroid differentiation, Dpf2, Stau1, Brd7

Keywords: Notch2, Hes1, Hexamethylene Bisacetamide (HMBA), Nucleosome
Remodeling and Deacetylase (NuRD) complex, Chromatin remodeling
complex, Erythroid differentiation

G705
NuRD Chromatin Remodeling Complex Involves the EpithelialMesenchymal Transition via Transcriptional Regulation of Major
EMT Regulators
Seung Han Sonp, Min Young Kim, Ji Sook Kim, Sung Woo Choi, Jin Youn Lee,
Sang Won Lee, Chul Geun Kimc

Department of Life Science, College of Natural Sciences, Hanyang University,
Seoul 04763, Korea
The repressive NuRD chromatin remodeling complex (CRC) is implicated
in tumorigenesis and epithelial-mesenchymal transition (EMT). MBD2
is dispensable for survival of the vertebrate although the MBD2-p66α
interaction critically mediates the integration and epigenetic function of the
NuRD CRC. We also uncovered that MBD2 is downregulated during erythroid
differentiation and MBD2 downregulation is crucial for erythropoiesis, where
the MBD2-free NuRD does not dissociate from the chromatin and acts as
a transcriptional coactivator. Here, we show that arbitral downregulation
of MBD2 or p66α expression effectively converts the mesenchymal type of
cancer cells into the epithelial type in vitro and in vivo. Mechanistically, the
promoter of major EMT regulators (FOXA1, FBXO31 and LARP7) are direct
targets of the repressive NuRD CRC. By the loss of MBD2 or p66α, these
regulators are transcriptionally activated, along with extensive epigenetic
reprogramming in the promoter. Our data indicate that the NuRD CRC acts as
a driving force of EMT, implying that the blockage of MBD2- p66α interaction
might be a useful therapeutic strategy of cancer cell metastasis.
Keywords: Nucleosome Remodeling and Deacetylase (NuRD) complex,
Epithelial-Mesenchymal Transition (EMT), MBD2, p66α
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Association miR-149 with Genetic Polymorphism in CMT1A Family.
Min Hee Leep1, Eun Ju Baek1, Yu Jin Choi1, Soo Hyun Nam2, Byung-Ok Choi2,
Ki Wha Chungc1
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Department of Biological Sciences, Kongju National University, Gongju
32588, Korea ; 2Samsung Medical Center and Sungkyunkwan University
School of Medicine, Seoul 06351, Korea

Charcot-Marie-Tooth disease type 1A (CMT1A), the most frequent hereditary
peripheral neuropathy caused by the duplication in PMP22 gene. However,
the wide variety of phenotypes is shown among CMT1A patients. The reason
behind this different expressivity is rarely discovered yet, but is possibly an
effect of certain secondary factors (modifier genes). In previous studies, we
noticed microRNA, the critical regulators of gene expression. We found two
common SNPs on miR-149, rs71428439 (n.83A>G) and rs2292832 (n.86T>C)
were associated with the onset age and severity of CMT1A. In this study, We
studied the genetic association of two SNPs of miR-149 with the phenotypes
in the CMT1A family from a total of 53 patients in 5 families. As a result, We
found that two SNPs showed similar genetic patterns in each family. When
we divided these patients into the two subgroups based on the onset age, the
frequencies of the AG and GG genotype of rs71428439 and the TC and CC
of rs2292832 were notably high in the late onset (≥20) group. In addition,
when patients were divided into three subgroups based on FDS(Functional
Disability Scale), the frequencies of the AG and GG genotype of rs71428439
and the TC and CC of rs2292832 were high in the mild phenotype group(≤2).
Our association study data indicated that the patients in families with miR149 mutations had a tendency of milder phenotype and late onset age. So they
might be the secondary factors affecting CMT1A phenotypic diversity.
Keywords: Charcot-Marie-Tooth disease, MicroRNA, Genetic modifier,
Polymorphism
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Identification of Genetic Causes in the Thailand Charcot-MarieTooth Disease Patients

Reconstruction of Cellular System in Bryopsis plumosa is a very
well Coordinated Process

Ah Jin Leep1, Oranee Sanmaneechai2, Sun Gun Park1, Sang Mi Lee1, Ju Seong
Kim1,
Byung-Ok Choi3, Ki Wha Chungc1

Minseok Kwakp1, Tatyana A. Klochkova2, Gwang Hoon Kimc1
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32588, Korea; 2Department of Pediatrics, Siriraj Hospital, Mahidol University,
Thailand; 3Samsung Medical Center and Sungkyunkwan University School of
Medicine, Seoul 06351, Korea
Charcot-Marie-Tooth disease (CMT) is a group of genetically and clinically
heterogeneous peripheral nervous disorders. thus far, mutations in more than
130 genes have been reported to be associated with many types of CMT
development. The distributions of genetic causes are somewhat different
among ethnic groups, and loose genotype-phenotype correlation is observed.
So far, few studies have been performed to identify genetic causes in the
Thailand CMT patients. This study was performed to identify genetic causes
and to analyze genotype-phenotype correlation in 25 Thailand families
(27 CMT patients and 4 non- patients) who do not have the duplication or
deletion of the 17p12 region (PMP22). By the application of whole exome
sequencing, we could identify eight mutations from six genes as the
pathogenic or likely pathogenic mutations from MFN2, NEFL, MPZ, ATP7A,
PMP22, GJB1 and GDAP1. Of them, 4 mutations were unreported mutations:
c.550_552delCTAinsGACG (p.L184Dfs*51) in MPZ, c.329C>T (p.T110I) in
ATP7A, and c.767A>G (p.H256R) and c.368A>G (p.H123R) in GDAP1. This
study may first report for the identification of genetic causes in Thailand
CMT patients by the method of next generation sequencing.
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When cell membrane of the marine coenocytic green alga B. plumosa
is destroyed, the protoplasm expelled in seawater generates numerous
protoplasts in vitro. Protoplasts were surrounded by a polysaccharide
envelope from the beginning of formation, which acted in a similar way
to the cell membrane until this developed within several hours. We
constructed transcriptome database of protoplasts at different stages of
formation and attempted to elucidate characteristic genes expressed at
each stage. The profiles of transcriptome changed dramatically at each
stage of cell rebuilding process. About 50% of gene expression detected at
24 hours after the wounding were newly appeared ones. DNA methylation
seems to be involved in cell-rebuilding process of B. plumosa . To prove
this hypothesis, DNA methylation assay was carried out using regenerating
protoplasts at different stages. A dramatic de-methylation occurred
in the regenerating cells for 24 hours after the release of cytoplasm in
seawater. These results show that an epigenetic modification drives
differential expression of the large gene sets specifically regulated at each
developmental stage of cell-rebuilding process in B. plumosa .
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Exploring the Mechanistic Insights of Cas Scaffolding Protein
Family Member 4 with Protein Tyrosine Kinase 2 in Alzheimer’s
Disease by Evaluating Protein Interactions through Molecular
Docking and Dynamic Simulations

Anti-inflammatory Effects of Quercus salicina in Cadmiumexposed Raw 264.7 Cells
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Cas scaffolding protein family member 4 and protein tyrosine kinase 2
are signaling proteins, which are involved in neuritic plaques burden,
neurofibrillary tangles, and disruption of synaptic connections in Alzheimer’s
disease. In the current study, a computational approach was employed to
explore the active binding sites of Cas scaffolding protein family member
4 and protein tyrosine kinase 2 proteins and their significant role in the
activation of downstream signaling pathways. Sequential and structural
analyses were performed on Cas scaffolding protein family member 4 and
protein tyrosine kinase 2 to identify their core active binding sites. Molecular
docking servers were used to predict the common interacting residues
in both Cas scaffolding protein family member 4 and protein tyrosine
kinase 2 and their involvement in Alzheimer’s disease-mediated pathways.
Furthermore, the results from molecular dynamic simulation experiment show
the stability of targeted proteins. In addition, the generated root mean square
deviations and fluctuations, solvent-accessible surface area, and gyration
graphs also depict their backbone stability and compactness, respectively.
A better understanding of CAS and their interconnected protein signaling
cascade may help provide a treatment for Alzheimer’s disease. Further, Cas
scaffolding protein family member 4 could be used as a novel target for the
treatment of Alzheimer’s disease by inhibiting the protein tyrosine kinase 2
pathway.
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This study confirmed anti-inflammatory effects of Quercus salicina
Blume(QS) in Raw 264.7 cells exposed to Cadmium(CdCl2, Cd).When
positive cell protective effects of QS was measured in an oxidation stressed
state induced by Cd, QS and Cd concurrent processing group (QS+Cd)
showed significantly increase (p<0.05) survival rate compared to Cd
processed group in QS 1∼30 μg/ml concentration and showed the greatest
protective effects. When ROS scavenging activity was measured when
oxidation stress induced by Cd, QS+Cd group showed decrease in ROS
(p<0.05) in QS 10∼30 μg/ml concentration compared to the Cd group.
In order to determine the affects of Cd oxidation stress induced state in QS
inflammatory response regulator, NF-kB, COX-2 protein expression was
measured. Cd group showed significant increase in all protein expression
compared to the control group (p<0.05). QS+Cd group showed decrease
in COX-2 protein expression compared to the Cd group and the protein
expression of NF-kB did not display a great difference (p<0.05). Therefore
this study confirmed its potential as anti-inflammatory agent of QS.

Keywords: Alzheimer’s disease, Molecular docking, Dynamic simulation,
CASS4, PTK2.
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Antioxidant Effect of Hot Water Extracts from
the Leaves of Quercus salicina in RAW 264.7 Cells
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This study aims to confirm antioxidant contents and activities in Quercus
salicina water extracts (QSWE) and to investigate the effects of QSWE on
oxidative stress in RAW 264.7 cells. The total phenolic and flavonoid contents
of QSWE was 285.58±0.10 ㎎ GAE/g, 21.38±0.01 ㎎ QUE/g, respectively, and
QSWE showed highest DPPH scavenging activity in 0.5 ㎎/㎖ concentration
at 81.7%. The result of QSWE effects on cell viability in RAW 264.7 cells
exposed to sodium m-arsenite (SMA) showed when 62.5 μM concentration
was processed with arsenic, showed over 80% cell viability in 10 ㎍/㎖
concentration compared to the control group. The result of ROS production
degree showed 30% decrease compared to arsenic processed group and the
protein expression measured in SOD1, catalase and HO-1 showed decrease
26%, 33%, 31% respectively. In conclusion, phenolic compounds found in
Quercus salicina leaves showed to protect cells by decreasing antioxidant
related protein expression. Therefore, QSWE can be used as a natural
antioxidant and is expected to be used frequently as a functional food
material through continuous research.
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Poppys are known to produce alkaloids such as morphine and codin for a
long time and are pharmacologically important medical plants. Therefore,
in this study, in order to elucidate this biosynthetic pathway, poppy and
consistent species of consistent species poppy and consistent species were
genetically modified using mRNA – seq , poppy, expression variation analysis
was performed. By this analysis variable genes and methabolic pathways
were identified.
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Alzheimer's disease (AD) is a complex neurodegenerative disorder that
causes cognitive impairment by accumulation of β-amyloid peptides (A
β) and nerve fibers in the brain. Aβ are formed from amyloid precursor
protein. Oligomeric forms of Aβ are more toxic than monomers or fibers.
Liver X receptors are oxysterol activated nuclear receptors that are
essential for lipid and glucose homeostasis, steroid production, as well as
inflammatory responses. LXR signaling is also known to affect AD through
several pathways. Microglia is essential for the removal of Aβ in vivo through
autophagy formation, thus we examined the effects of Hookeri water extracts
(HWE) on Aβ uptake in N9 microglia cells. HWE induced LXR activity with
marginal effects on LXR target gene expressions. In Aβ uptake assay, HWE
significantly enhanced Aβ clearance by N9 cell. These suggest HWE may have
a potential as Alzheimer’s disease prevention by enhancing Aβ clearance via
LXR-dependent mechanisms.

The Analysis of Synteny between Plants Shows that the Length
Information can be used to Improve the Quality of a Genome
Sequences
Tae-Ho Leed, Cho-Yil Cho, Jae-Hyeon Oh, Do-Wan Kim, Byung-Ohg Ahn

Genomics Division, National Institute of Agricultural Sciences, Jeonju 54874,
Korea
It is very important in plant R&D to obtain high-quality genome sequence
for a crop which has complex genome structure. Up to date, there were
many tries to use information of synteny generated by speciation and a
(whole) genome duplication which are general evolutionary events in plants.
However, the most usages of synteny information are determining of order
and orientation of contigs(scaffolding), but there was no noticeable report
in a determination of the length of a junction between contigs(gap). Herein,
to address the possibility that the synteny is used to determine gap length,
we identified synteny regions between 23 representative plant genomes and
compared the features such as the number of genes and the length. In the
results, mean value of length ration of syntenic loci within speicies is 1.91
while the value between species is 2.89, and the information can be used to
improve a genome assembly.
(This work was carried out with the support of “Cooperative Research
Program for Agriculture Science and Technology Development (Project No.
PJ012479012018)” Rural Development Administration, Republic of Korea.)
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A Comparison of Two de novo GBS Pipelines in Order to Develop
Efficient Pipeline for a Large and Complex Genome

Intracellular Delivery of SOCS3 Suppresses Pancreatic Cancer
Progression by Regulating JAK/STAT Signaling
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Genotyping-By-Sequencing (GBS) technology has been used in genotyping
of agricultural organisms since 2011 and has become a useful technology
in agricultural plant research since the announcement of the TASSELGBS pipeline in 2014. The GBS pipeline is divided into the referenced-base
method and the de novo method, depending on whether the reference is
used. However, many agriculturally important crops have large genomes due
to polyploidy and a huge number of repeat sequences but have no reference
genome. At present, Stacks and UNEAK support the de novo method.
Studies have shown that the two pipelines work relatively well in diploid and
medium-sized genome plants, but the performance of the pipelines for the
large genomes is not clear. In this study, we tested the pipelines with a bread
wheat genome (Triticum aestivum) which has large hexaploidy genome(15.3
Gb). The results show that in the case of a large and complex genome, it is
considered to be better to select Stacks algorithm that use less memory and
provides various results.
(This work was carried out with the support of “Cooperative Research
Program for Agriculture Science and Technology Development (Project No.
PJ013558012018)” Rural Development Administration, Republic of Korea.)
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Improved Cell-Permeable (iCP) Parkin Is An E3 Ubiquitin Ligase
with Open Active Conformation for Therapeutic Intervention of
Parkinson’s Disease
Hyunho Cho p, Jaehyung Park, Youngha Yun, Daeun Kim, Iiseul Kwon,
Shinyoung Park, Wooseok Lee, Soyoung Park, Sunwoong Kim, Sungchul Kim,
Daewoong Joc
Anti-Cancer Drug Development Team, Cellivery R&D Institute,Cellivery
Therapeutics, Inc., Seoul 03929, Korea
Parkinson's disease (PD) is a neurodegenerative disorder that causes abnormal
movement due to the selective loss of dopaminergic (DA) neurons in the substantia
nigra of the brain. Parkin is an E3 ubiquitin ligase that plays a critical role in the
ubiquitination process. Parkin has a closed structure, catalytic cysteine in a really
interesting new gene (RING) 2 domain is blocked by the RING 0 domain, and
the RING 1 domain which can bind to the E2 enzyme is blocked by ubiquitin-like
(UBL) domain and a repressor (REP). When mitochondrial damage occurs, PINK1 is
recruited to the mitochondrial membrane and phosphorylates Ser-65 of Parkin, then
Parkin is activated and opened. The RING1 domain of the opened Parkin is able to
bind to the E2 enzyme and the catalytic cysteine of the blocked RING2 domain is
exposed. Improved cell permeable (iCP) Parkin fused to advanced macromolecule
transduction domain (aMTD) is phosphorylated at Ser-78 (Ser-65 of Parkin) in
PINK1 wild type cell, but not in PINK1 knock out cell. Regardless of PINK1, however,
iCP-Parkin has auto–ubiquitination activity which means that iCP-Parkin possesses
open conformational structure to be active without PINK1-mediated and Ser78 phosphorylation-dependent activation process. To verify iCP-Parkin as a PDmodifying agent in molecular level, furthermore, it should be proved whether iCPParkin ubiquitinates known substrates of Parkin. As a versatile regulator in cell, Parkin
ubiquitinates various substrates; 1) MFN1/2, VDAC1 [inducing mitophagy] 2) Miro1/2
[mitochondrial transport], 3) PARIS [mitochondrial biogenesis] and 4) Synphilin-1 and
α-Synuclein [clearance of aggregated proteins]. By ubiquitinating them, iCP-Parkin
may promote mitophagy and protect neuronal cells via sequestration and eventual
engulfment of dysfunctional mitochondria. In addition, it may also indicate that iCPParkin may be a therapeutic agent by ubiquitinating the substrates and degrading the
aggregated proteins via proteasome system and autophagy process. In conclusion,
iCP-Parkin has a significant therapeutic potential as a PD-modifying agent.

Anti-Cancer Drug Development Team, Cellivery R&D Institute,Cellivery
Therapeutics, Inc., Seoul 03929, Korea
JAK/STAT signaling plays a role in the progression of the inflammation, growth
and metastasis of pancreatic adenocarcinoma. Suppressor of cytokine signaling
(SOCS) 3 suppresses JAK kinase activity and degrades the activated cytokine
receptor complex, and its loss contributes to pancreatic cancer development. We
have developed advanced macromolecule transduction domains (aMTDs) to deliver
recombinant proteins into to cells and tissues. The present study utilized aMTD
sequences to develop improved cell-permeable (iCP-) SOCS3 as a protein-based
biotherapeutic against pancreatic cancer. The iCP-SOCS3 exhibited high solubility,
cell-/tissue-permeability and biological activity in pancreatic cancer cell lines
(BxPC3, HPAC and PANC-1) with decreased endogenous SOCS3 levels, hyperactived
JAK/STAT signaling and hypermethylated SOCS3 promoter region. The iCP-SOCS3
suppressed cancer-associated phenotypes (i.e., up to 90% inhibition of cell viability,
52% induction of apoptosis, 14.8% inhibition of cell cycle progression, 54% inhibition
of migration and 61.5% inhibition of invasion) in pancreatic cancer cells dependent
on elevated JAK/STAT signaling, whereas, these effects were not observed in noncancer cells (H6c7, pancreatic duct epithelial cell) or with proteins lacking the aMTD
sequence. In contrast, gemcitabine, a conventional pancreatic cancer therapeutic,
showed undesirable cytotoxic effects including decreased cell viability and induced
apoptosis in non-cancer cells. Furthermore, iCP-SOCS3 induced tumor regression
(-168% at day 18) in PANC-1 CDX model. In BxPC-3 orthotopic CDX model, iCPSOCS3 suppressed tumor growth by 98% which was significantly higher compared
to the suppressed tumor growth induced by gemcitabine (77%). Correlating to
the tumor suppression, iCP-SOCS3 significantly decreased the secretion of TNF and the expression of p-STAT1, p-STAT3 and VEGF in tumor tissues. These
results provide further evidence that SOCS3 can function as a tumor suppressor
and intracellular delivery of SOCS3 with iCP-SOCS3 may provide a novel protein
therapy against pancreatic cancer.

포스터 초록
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I n t ra c e l l u l a r P ro t e i n T h e ra p y w i t h S O C S 3 Ut i l i z i n g
Therapeuticmolecule Systemic Delivery Technology (TSDT)
Suppresses Cancer Progression by Reg ulating JAK/STAT
Signaling
Youngsil Choip, Seulmee Shin, Kuysook Lee, Daewoong Joc

Anti-Cancer Drug Development Team, Cellivery R&D Institute,Cellivery
Therapeutics, Inc., Seoul 03929, Korea
Therapeuticmolecule systemic delivery technology (TSDT), a platform
for the discovery/development of new medicinal drugs, is enabled with a
new generation of hydrophobic cell-penetrating peptides (CPPs), termed
advanced macromolecule transduction domains (aMTDs). The goal of
this study is to develop and evaluate an aMTD-SOCS3 (suppressor of
cytokine signaling 3) recombinant protein (iCP-SOCS3) as cell-permeable
biotherapeutic to selectively target tumors dependent on JAK/STAT
signaling. Cellular uptake of fluorescent iCP-SOCS3 was enhanced by
25-fold as compared to CP-SOCS3, cell-permeable SOCS3 recombinant
protein fused to previous version of hydrophobic CPP, derived from
fibroblast growth factor-4 (FGF-4) as assessed by flow cytometry, and
delivery and persistence of the protein in a variety of tissues (heart, lung,
spleen, kidney, liver and brain) were similarly increased. In addition,
aMTD promoted the cell-to-cell transfer of SOCS3 protein, and the
transferred iCP-SOCS3 was biochemically active as assessed by inhibition
of IFN-γ-induced phosphorylation of STAT1 and STAT3 with concomitant
suppression of cancer-associated phenotypes in cultured cells and in mice
bearing human tumor xenografts (90% inhibition of proliferation and 84%
inhibition of migration in PANC-1 cells, and 85% suppression of pancreatic
tumor growth, respectively). These results provide further validation of
TSDT as a platform to develop protein-based biotherapeutics, and suggest
the use of iCP-SOCS3 as a novel protein therapy against tumors dependent
on JAK/STAT signaling.
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Somatic to Stem Cell Transformation Induced by Improved Cellpermeable Reprogramming Factors (iCP-RFs) with High Safety
and Efficiency
Minyong Jung p, Hyosung Kwon, Kuysook Lee, Soyeong Lee, Youngha Yoon,
Chohyun Kim, Youngsil Choi, Daewoong Joc
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Methods to reprogram somatic cells into pluripotential stem cells have been
hampered by relatively low efficiencies of introducing reprogramming factors
(RFs) into cells and by issues associated with the use of gene expression
vectors. In principle, cell-permeable RFs (CP-RFs) provide a means to
introduce RF proteins directly into cells and tissues without the use of DNAbased expression vectors. However, our earlier effort to develop CP-RFs
were plagued by poor protein solubility and achieved only partial success
(Lim JH et al. (2014) Scientific Reports, 4:4361). Improved CP-RFs (iCP-RFs)
has been developed that utilizes an advanced macromolecule transduction
domains (aMTDs) and solubilization domain (SD) to increase protein delivery
and protein solubility. Colonies generated by a cocktail of iCP-RFs (iCPOCT4, iCP-SOX2, iCP-CMYC, iCP-KLF4, iCP-LIN28, iCP-NANOG; 0.3 μ
M each, 24h/day for 3 weeks) grow rapidly (0.35 μm2 to 1,200 μm2), and
biomarkers of pluripotent stem cells (OCT4, NANOG, SSEA3, SSEA4, TRA1-60 and TRA-1-81) were expressed by >90 % of the cells. The colonies first
formed 3 days after the treatment with iCP-RFs, with an over-all efficiency
of 0.082%, approximately twice the efficiency of viral gene transduction.
Furthermore, pluripotency of iCP-RFs induced iPSC was verified by teratoma
formation and the expression of all 3 layer specific markers (AFP: Endoderm;
Tuj1: Ectoderm; Desmin: Mesoderm) was confirmed. In conclusion, iCP-RFs
can stably reprogram the somatic cells to pluripotent stem cell with high
efficiency. The safe and high efficient reprogramming of somatic to stem cell
with iCP-RFs may provide novel protein approach to develop the production
of iPSCs for clinical and therapeutically applications.
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Enhanced Oil Producing Chlamydomonas reinhardtii by Using
CRISPR-Cas9 RNP-Mediated Knock-Out of CrAGP4 Gene
Inhwa Song p, Minjae Kim, Kwangryul Baek, EonSeon Jinc
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Previously, our lab has developed the CRISPR-Cas9 system for precise
gene editing in Chlamydomonas reinhardtii. By successful introduction of
Cas9 ribonucleoproteins (RNP) to C. reinhardtii , we were able to knock out
consecutive two genes, of which phenotypes were observable. However,
the resulting knock-out mutation rates were near 1% or less. In this study,
we demonstrated the improvement of the targeted gene editing efficiency
by employing the CRISPR-Cas9 RNP-mediated knock-out through nonhomologous end joining (NHEJ) with an antibiotic resistance cassette.
The CrAGP4 gene coding for the small subunit of the ADP-glucose
pyrophosphorylase (AGP) protein was selected as a knock-out target in
the CC-4349 strain. The combination of Cas9 ribonucleoproteins (RNP)
with hygromycin resistance gene resulted in Cas9-RNP mediated knockout mutation in CrAGP4 gene where the hygromycin resistance gene was
inserted. AGP knock-out strain lost its starch synthesis function, whereas,
TAG accumulated in response to nitrogen depletion condition. The targeted
AGP knock-out strain has been generated rapidly and efficiently. This AGP
knock-out strain was observed by fluorescence microscopy with increase
in size and amount of lipid body by Nile red staining. The method used in
the present study can extend and apply to various areas of algal research
including algal biotechnology.

G721
Cell-Permeable Parkin Suppresses Parkinson Disease Phenotypes
by Promoting Mitophagy and α-Synuclein Clearance
Young Ryun Chap, Youngsil Choi, Soojeong Baek, Wonheum Nah, Eunna
Chung, Minyong Jung, Daewoong Joc

Drug Development Division for Neurodegenerative Disease, Cellivery R&D
Institute,Cellivery therapeutics, Inc., Seoul 03929, Korea
Parkinson’s disease (PD) is a progressive neurodegenerative disorder
characterized by mitochondrial dysfunction, Lewy body formation and loss
of dopaminergic neurons. Parkin is an E3 ubiquitin ligase which has been
shown to exhibit cytoprotective effect by promoting mitophagy of damaged
mitochondria and suppressing the accumulation of α-Synuclein and other
protein aggregates. The present study describes a protein-based therapy for
Parkinson’s disease enabled by a cell-permeable Parkin protein (iCP-Parkin)
capable of efficient delivery into mammalian cells and tissues. iCP-Parkin
enhanced mitophagy and decreased α-Synuclein accumulation in cultured
cells, and prevented neuronal cell death. iCP-Parkin prevented and reversed
declines in tyrosine hydroxylase (TH) and dopamine expression concomitant
with improved motor function and decreased accumulation of aggregated
α-Synuclein in animal PD models induced by mitochondrial poisons or an
adeno-associated-virus (AAV) α-Synuclein expression vector. These results
point to common, therapeutically tractable features in the pathophysiology
of Parkinson’s and Parkinson-like diseases and suggest that motor deficits
in PD may not be as irreversible as has often been assumed-thus creating
opportunities for therapeutic intervention even after the onset of motor
symptoms.
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과학과 핵심역량요소에 대한 통합과학 교과서의 반영 수준과 학생들
의 인식 수준 비교 분석

소집단 논변활동에서 협력적 성찰의 역할 탐색: 학생들의 인식적
이해와 실행을 중심으로

이태교p, 김현섭c

조한빛p, 김희백c

공주대학교 생물교육과, 공주 32588

서울대학교 과학교육과 생물전공, 서울 08826

본 연구는 2015 개정 과학과 교육과정에 따라 출판된 고등학교 통합과학 교과서
에서 제시하고 있는 과학과 핵심역량요소의 반영 수준과 고등학생들의 과학과
핵심역량요소에 대한 인식 수준을 비교 분석하여 효과적인 과학과 핵심역량 함
양을 위한 교육과정 구성과 운영 에 대한 시사점을 제공하기 위해 수행되었다.
이를 위해 5종의 통합과학 교과서 전체 단원에서 제시하고 있는 과학과 핵심역
량요소를 교과서 및 단원별로 비교 분석하여 그 반영 순위를 알아보았으며, 고
등학교 1학년 학생 200명을 대상으로 인식 수준을 조사하여 핵심역량요소별 교
육 우선순위를 알아보기 위해 교육 요구도를 분석하였다. 그 결과, 통합과학 교
과서에서 제시하고 있는 과학과 핵심역량요소는 평균 215.6개였으며, 가장 많은
것은 361개, 가장 적은 것은 116개로 교과서에 따라 많은 차이가 있었다. 단원별
로는 4개 단원에 비교적 고르게 제시하고 있어 모든 단원에서 균형 있게 핵심역
량 함양 교육을 할 수 있도록 하였다. 5종 교과서 전체에 제시된 핵심역량요소
의 반영 순위는‘사고>탐구>의사>문제>참여’이었으며, 사고력(30.8%), 탐구 능
력(24.1%), 의사소통 능력(23.0%) 3요소의 반영 비율이 총 77.9%로 대부분을 차
지하고 있었다. 단원별 반영 순위도 교과서의 반영 순위와 같았다. 과학과 핵심
역량요소에 대한 학생들의 인식 수준을 바탕으로 교육 요구도 순위를 분석한 결
과, 사고>탐구>문제>의사>참여’순으로 나타나 교과서에 제시된 핵심역량요소
에 대한 반영 순위와 한 가지 유의미한 차이가 있었다. 즉, 교과서에서는 문제해
결력(13.6%)보다 의사소통능력(23.0%) 요소의 반영 비율이 훨씬 더 높은데 비해,
교육 요구도에서는 반대로 의사소통능력(1.09)보다 문제해결력(1.26) 함양 교육
을 훨씬 더 필요로 하는 것으로 나타났다. 이것은 인지적 영역을 중시한 이전 과
학과 교육과정에 익숙한 교사 및 학생과 정의적 영역을 중시하는 2015 개정 과
학과 교육과정의 차이와 관련이 있을 것으로 사료된다.

본 연구의 목적은 소집단 논변활동에서 드러나는 학생들의 인식적 이해와 실
행의 변화를 토대로 협력적 성찰은 어떤 역할을 하였는지 탐색하는 것이다. 중
학교 1학년 2개 학급을 대상으로 소집단 논변활동과 수업 후 소집단 학생들과
의 협력적 성찰을 진행하였고, 학생들의 인식적 이해 수준의 변화를 보인 1개
의 소집단을 초점 집단으로 선정하여 논의 과정을 분석하였다. 협력적 성찰은
학생들의 인식적 이해와 실행에 있어 지식 산물의 본성, 지식 산물 구성의 정
당화, 청중에 대한 인식의 3가지 측면을 지원하기 위해 반구조화된 형태로 진
행되었고, 협력적 성찰이 학생들의 인식적 이해 수준에 어떠한 영향을 미쳤는
지 그 역할을 탐색하였다. 협력적 성찰이 진행되어 감에 따라, 자신이 구성하
는 지식 산물은 무엇이 어떻게 혹은 왜 일어났는지를 설명해야 한다는 지식
산물의 본성 측면에서의 학생의 인식이 나타났다. 그리고 비판적 이해를 바탕
으로 정당화가 이루어져야 한다는 지식 산물 구성의 정당화에 대한 학생의 인
식적 이해가 나타났다. 또한 지식의 공동 구성 논의 과정에서 서로를 협력자
로 바라봄으로써 소집단 구성원과 함께 지식 산물을 구성해 나가는 모습이 나
타났다. 협력적 성찰은 학생, 연구자가 공동의 책임을 가지고 수업에 대한 학
생들의 다양한 관점을 수용하고, 반성하는 맥락을 제공한다. 이 과정을 통해
학생들은 지식 산물 구성에 있어 인식적 이해의 변화가 이루어지며 이는 논변
활동 실행에도 영향을 주는 것으로 나타났다. 본 연구는 협력적 성찰이 학생들
의 인식적 이해와 실행에 어떠한 역할을 하는지 파악함으로써 생산적인 소집
단 논변활동에 참여할 수 있도록 학생들을 지원하는데 기여할 것이다.
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고등학교 통합과학 교과서에 포함된 STS 내용 분석
이태교 , 김현섭

Exploring Science High School Students' Epistemic Goals,
Epistemic Considerations and Complexity of Reasoning in Open
Inquiry

공주대학교 생물교육과, 공주 32588

Hyeonjeong Yunp, Heui-Baik Kimc

본 연구는 ‘통합과학’ 교과서에 포함된 STS 내용을 분석하여 2015 개정 교육과정
에서 제시하고 있는 STS적인 성격과 목표를 적절히 반영하고 있는지 살펴봄으
로써 학교 교육현장에서 얼마나 STS 교육이 효과적으로 이루어질 수 있을 것인
지 알아보고, 향후 교육과정 및 교과서 편찬을 위한 시사점과 개선방안을 제시
하고자 하였다. 이를 위해 ‘통합과학’ 검인정 교과서 5종 전체를 대상으로 교과
서에서 제시하고 있는 STS 교육내용을 STS 주제 영역, 활동 영역, 내용 영역 포
함 정도를 교과서와 단원별로 분석하였다. 그 결과, STS 주제 영역에서는 ‘기술
발달의 영향’과 ‘에너지’, ‘환경문제’, ‘과학의 사회화’에 관련된 주제가 많이 나타
났으며 ‘인구’, ‘인간공학’, ‘우주개발과 국방’과 관련된 주제는 거의 나타나지 않
았다. 5종의 교과서별로 STS 주제 영역은 17∼24%를 차지하고 있어 교과서 선택
에 따른 STS 주제 학습에 큰 영향을 미치지 않음을 알 수 있었다. 8가지 주제 영
역 중 상위 4주제가 91% 이상을 차지하여 편중현상이 심하게 나타난 것은 통합
과학 교과의 내용 체계와 밀접한 관련이 있는 것으로 사료된다. STS 활동 영역
은 ‘구조화된 토론’과 ‘조사연구’, ‘자료해석’, ‘문제해결과 의사결정’과 같은 활동
이 88% 이상으로 대부분을 차지하고 있었는데, 이것은 2015 개정 교육과정의 핵
심인 과학과 핵심역량 함양 측면이 반영된 것으로 사료된다. 그러나 과학과 핵
심역량 중 하나인 ‘과학적 참여’와 관련된 ‘현장 활동’과 ‘역할놀이’ 활동이 매우
낮거나 전혀 없어 이에 대한 자료개발 및 보완이 필요할 것으로 사료된다. STS
내용을 포함하는 정도는 두 가지 방법으로 분석하였다. 개수를 기준으로 분석한
결과, ‘과학의 응용성’ 하나의 준거가 50 % 이상을 차지하였고 ‘과학의 다차원성
에 대한 인식’과 ‘지역사회와의 관련성’을 포함한 3가지 준거가 78%로 대부분을
차지하였다. 즉, STS 내용 준거가 균등하게 포함되지 않음을 알 수 있었으며, 좀
더 다양한 내용들이 제시되어야 할 것으로 사료된다. 줄 수를 기준으로 분석한
결과, 교과서별로 STS 내용이 양적으로 차지하는 비율은 평균 26.98 %로 NSTA
에서 권장한 비율(20∼25%)보다 약간 높게 나타났다. 마지막으로 통합과학 교
과서에 포함된 STS 요소의 비율을 과학의 네 가지 영역별로 비교한 결과, ‘운동
과 에너지(38%)’, ‘물질(31%)’, ‘생명(20%)’, ‘지구와 우주(11%)’ 영역 순으로 나타
났으며, 각 영역 간의 큰 차이가 있었다. 특히 ‘지구와 우주’ 영역에서 매우 낮은
비율로 나타났는데, 과학적 소양을 균형 있게 함양하기 위해서는 이 영역에서
더 많은 STS 요소가 추가되어야 할 것으로 사료된다.

Department of Science Education (Biology Major), Seoul National
University, Seoul 08826, Korea

p

포스터 초록

H201

c

The purpose of this study is to explore the relationship between epistemic
goals, epistemic considerations and complexity of reasoning of science high
school students in the open inquiry and to explore the context in which
open inquiry has the characteristics of authentic scientific inquiry. Two
teams were selected as the focus group and the case study was conducted.
The findings are as follows: First, the contexts such as 'sharing the value
for the phenomenon understanding, reflection on the value of the research,
task characteristics that require collaboration and consensus, and sufficient
communication opportunities' promote epistemic goals and considerations.
On the other hand, the contexts such as 'lack of opportunity for critical
review of related literature and environmental constraints' lowered
epistemic sides. Second, epistemic goals and considerations influenced
the reasoning complexity. The goal of 'scientific sense making' led to
reasoning that pose testable hypotheses based on students' own questions.
The high justification considerations led to purposely focusing attention
to the control designs and developing creative experimental know-how.
The high audience considerations led to defending their findings through
argumentation and suggesting future research. On the other hand, the
goal of 'doing the lesson' and the low justification considerations led
to reasoning that did not interpret the meaning of the data and did not
control the limit of experiment. The low audience considerations led to
reasoning that did not actively defend their findings and not suggest future
research. The results of this study suggests that guidance should provide
communication and critical review opportunities.
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The Effect of Birdwatching Activity on the Change of Citizen's
Perception to Ecology
Heonwoo Park

포스터 초록

Chuncheon National University of Education, Chuncheon 24328, Korea
Participation in ecological exploration activities is known to have a positive
influence on participants ' perception and attitude toward nature. In this
study, we conducted a bird watching program for citizens. The survey
analyzed whether bird-watching activities were effective in changing the
perception and attitude toward the environment and ecology. The birdwatching activity was participated by 157 people, with a two-day or threeday period. Participants ranged in age from 20s to 60s, with 61 males and
96 females. Participants ' ecological experiences were divided into two
categories : those with no experience at all and those with more than seven
experiences. According to the survey analysis, bird-watching activities helped
to positively improve awareness of ecological attitudes and bird-watching
activities. There has been an increase in the proportion of people saying that
they are willing to attend at any cost. The number of bird-watching activities
replied that 10 to 15 were appropriate. And the period of activity was about
3 days. Factors influencing participation in the bird watching program were
the subjects of activity and the contents of the program, and costs, timing,
and distance were not important. This means that special purpose ecological
exploration activities are effective. The degree of interest in surrounding
organisms increased after bird-watching activities, and the gender difference
was not signif icant. Accordingly, the activity programs needed to be
organized in a variety of ways to meet the needs of the participants.

H206
Ethnobotanical Study on the Traditional Knowledge of Use for Oil
Plants and Quantitative Analysis as Oil Resources in Korea
Sang-Ho Cho, Jae-Min Chungd

Plant Conservation Division, Korea National Arboretum, Pocheon 11186, Korea
Abstract: Over the past 40 years, Korean dietary fat intake has increased
by 2.7 times from 17g to 46g per day. Like this the plants for oil resource
in not only an important source of calories but an essential nutrient for
physiological action, and it is a material to be developed as strategic and
functional food resources. In addition, climate change and depletion of fossil
fuels accelerate the development of alternative energy sources and research
on crop cultivation. Thus, based on the traditional knowledge of ethnobotany,
we have investigated the use cases of oil plants and examine the usages of
them from 1,084 local residents in Korea. The folk plants used for oil were
consisted of a total 58 taxa; 34 families, 49 genera, 52 species and 6 varieties.
Of oil plants, there are 27 taxa of woody plants (46.6%) and 31 taxa of herbal
(53.4%), 32 taxa of wild plants (55.2%), 19 taxa of cultivated (32.8%) and 7 taxa
of naturalized (12.1%). The analysis of 58 taxa for oil usage showed that a wide
use was the highest with 35.1%, followed by edible use with 31.8%, hair oil with
25.6%, lamp oil with 3.0%, a medicinal with 2.9%, respectively. To check the
utility value of oil plants quantitative analysis of the ethnobotanical plants was
performed by the basic values of FC, NC and UR, and indices of CI, RFC, RI
and CV. As a result, the CV place Ricinus communis (0.3514) in first position,
followed by Perilla frutescens var. japonica (0.0963) and Zanthoxylum
schinifolium (0.0859).
Acknowledgement: This work was supported by ‘Studies on the Infrastructure
Establishment for the Sovereignty Procurement of Ethnobotanical Traditional
Knowledge’, the study program of Korea National Arboretum (KNA) (Grant
KNA1-1-11, 13-1).

H207
초·중·고의 독도 교육 현황과 과학교과에서의 독도 교육의 필요성
문소현p, 황혜진, 김학범, 임영진, 황의욱c

경북대학교 사범대학 생물교육과, 대구 41566
일본과의 영토 분쟁을 언급하지 않더라도, 독도의 사회적, 지정학적, 경제적 중
요성은 매우 크다고 할 수 있다. 그 중요성에도 불구하고 지금까지의 독도 교육
은 주로 인문사회학적 관점에서만 다루어져 왔다. 독도 교육의 내실화와 다각화
를 위해, 본 연구를 통해 우리나라 초·중·고 교사의 현행 독도 교육에 대한 인식
은 어떠한지, 학교 현장에서 독도 교육이 내실 있게 진행되고 있는지를 조사하
고, 과학교과에서의 독도 교육의 필요성도 함께 제시하고자 하였다. 선행 연구
와 본 연구 결과를 종합해 보면, 우리나라 독도 교육은 주로 초등학교에서 이루
어지고 있으며, 교육의 질적 측면도 내실 있는 교육이 이루어지기보다는 형식적
인 교육이 이루어지고 있음을 확인할 수 있었다. 더욱이 초·중·고 수준별 독도
교육을 위한 맞춤형 교재가 거의 전무하여 체계적이고 입체적인 독도 교육을 기
대하기 어려운 실정이었다. 독도 교육의 내실화와 다각화를 위해, 인문사회 교
과 영역이외에, 과학교과 영역에서도 독도 교육 프로그램을 개발하여 교육 현장
에 적용할 필요성과 더불어, 수준별 학습이 가능하도록 관련 교재 및 교구의 개
발의 필요성도 크다는 것을 알 수 있었다. 이러한 상황에서, 최근 한국과학창의
재단의 지원으로, 독도에 대한 흥미 유발과 수준별 학습이 가능한 STEAM 기반
의 과학교과 독도 교육 프로그램인 `독도의 보물`이 본 연구팀에 의해 개발된
것은 매우 의미있는 일이다. 앞으로 `독도의 보물` 프로그램을 교육 현장에 확
산하여 적용해 나간다면 과학교과에서의 독도 교육을 초·중·고 현장에 안착시
키는 마중물이 될 수 있을 것으로 기대된다. 독도의 중요성을 감안할 때, 인문사
회 교과에서만 제한적으로 이루어져 온 독도 교육을 과학교과까지 확대시키기
위해, 과학교과 관련 독도 교육 프로그램을 추가로 개발하여 이를 현장에 적용
하려는 지속적인 노력을 기울일 필요가 있다. 이를 위한 정부차원의 종합 시스
템 구축이나 지원책 마련도 시급하다.

H208
Analysis of Teaching Behavior According to Elementary School
Teacher's Career in Elementary Science Class - Focusing on
Verbal·Non-verbal communication, Visual Attention Jang-hwan Kimp1, Won-sub Shin2, Dong-hoon Shinc3
1
Seoul Onsu Elementary School, Seoul 08260, Korea; 2Seoul Dongil Elementary School,
Seoul 01619, Korea; 3Seoul National University of Education, Seoul 06639, Korea

The purpose of this study is to analyze the teaching behavior according to the
career of elementary school teachers in elementary science class in terms of verbal
communication, non-verbal communication and visual attention. Until now, class
analysis has been limited to observation, video analysis, self-report, and it was
difficult to dispel subjective opinions of researchers. Scientific and quantitative
methods are required to overcome these problems. In this study, teaching behaviors
were divided into three areas: verbal communication, nonverbal communication,
and visual attention. All the participants were elementary teachers, and they were
divided into two novice teachers and two expert teachers according to their career
experience. Two video cameras were installed behind the classroom to identify verbal
and non-verbal communication of the participants and SMI's mobile eye tracker(ETG)
was used to analyze visual attention and verbal communication. The ETG has the
advantage of being able to simultaneously record the verbal interaction with the
students as well as the classroom image seen from the teacher's gaze. The collected
data were analyzed through verbal communication analysis framework, non-verbal
communication analysis framework, and eye movement analysis program(BeGaze
3.7). Participants in the study were wearing a mobile eye tracker (ETG) and taught
the lesson on 'Structure and Function of our Body' in the second semester of the
fifth grade. The results of the study are as follows. First, there were differences in
verbal and non-verbal communication between novice teachers and expert teachers.
Second, novice teachers and expert teachers showed differences in visual attention
to the area of interest according to each stage of elementary science class. Third, it is
possible to pattern the teaching behavior according to the career of the elementary
school teachers by synthesizing the research results.
* This work was supported by the Ministry of Education of the Republic of Korea and
the National Research Foundation of Korea (NRF-2016S1A5A2A03927919)
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김흥태

서원대학교 생물교육과, 청주 28674
환경과 생물다양성에 대한 대중의 관심이 높아지면서, 많은 사람들이 생물다양
성의 중요성 및 가치를 알고 있다. 생물다양성의 가치를 내면화하기 위해서는
주변 생물의 존재에 대한 인식이 선행될 필요가 있다. 그러나 주변에서 가장 쉽
게 볼 수 있는 생물이 식물임에도 불구하고, 사람들은 주로 동물에만 관심을 가
지면서 정작 주변에서 쉽게 볼 수 있는 식물에 대한 학생들의 관심과 지식은 매
우 낮은 편이다. 우리 주위 어디에나 존재하는 식물은 생명의 존재 및 가치를 일
깨우는 데 쉽게 활용될 수 있으며, 식물에 대한 관심이 높을수록 친환경적 태도
를 보일 가능성이 높다는 점에서도 학생들을 위한 식물교육은 중요한 의미가 있
다. 특히 생물교사는 학교 현장에서 학생들이 주변 식물을 인식하도록 돕는 역
할을 할 수 있다는 점에서 그들의 식물 지식 정도에 주목할 필요가 있다. 식물에
대한 지식이 빈약한 교사가 학생을 위한 식물교육을 적극적으로 수행할 가능성
은 높지 않을 것이기 때문이다. 따라서 본 연구는 식물교육을 위한 예비 생물교
사 양성과정에 대한 시사점을 제공하기 위하여, 예비 생물교사의 식물 지식 및
식물 지식 자가 판단과 관계있는 개인적 요인을 파악하고자 하였다. 이를 위하
여 예비 생물교사를 대상으로 주변에서 볼 수 있는 나무 및 풀에 대한 분류학적
지식과 식물 지식에 대한 자기 평가를 조사하였다. 개인적 요인으로, 식물에 대
한 친밀감 및 호기심, 개인의 성격 5요인, 자연 및 생물에 대한 경험, 환경에 대한
태도 및 환경감수성을 조사하고, 이들 요인을 독립변인으로 하여 중다회귀 분석
을 수행하였다. 예비 생물교사는 풀보다 나무를 보다 더 잘고 있는 것으로 나타
났다. 식물에 대한 지식에 대해서는 식물에 대한 친밀감만이, 식물 지식에 대한
자기평가에 대해서는 식물에 대한 친밀감과 더불어 생물에 대한 경험, 우호성이
유의한 설명변수로 확인되었다.
주요어: 식물 종 지식, 예비 생물교사, 생물에 대한 흥미, 성격 5요인, 환경 태도

과학 현장학습이 초등학교 영재 학생들의 생물에 대한 정서적 친밀
감과 지적 호기심에 미치는 영향
박형민p, 임채성c

서울교육대학교, 서울 06639
본 연구는 과학 현장학습이 초등학교 영재 학생들의 생물에 대한 정서적 친
밀감과 지적 호기심에 미치는 영향을 조사하였다. 서울 소재 S교육대학교 영
재교육원에 재학 중인 초등학교 영재 학생 98명을 연구 대상으로 하였고, 과
학 현장학습은 충청북도 제천시와 강원도 태백시의 6개 장소에서 2박 3일
간 실시되었다. 현장학습에 참석한 초등학교 영재 학생들의 생물에 대한 정
서적 친밀감과 지적 호기심를 정량적으로 분석하기 위하여 과학 현장 학습
종료 후 사전과 사후 상태를 비교하여 응답하게 하는 통합 사전-사후 검사
(retrospective pre-post test)를 실시하였다. 본 연구의 주요 결과는 다음과 같
다. 첫째, 대응 표본 t-검정 결과, 생물에 대한 정서적 친밀감 점수는 현장학
습 전에 비해 현장학습 후의 점수가 통계적으로 유의하게 높았다(t=-6.427,
df=98, p<.001). 식물에 대한 정서적 친밀감과 관련된 문항의 점수 상승폭이 동
물과 관련된 문항의 점수 상승폭보다 높았다. 둘째, 대응 표본 t-검정 결과, 생
물에 대한 지적 호기심 점수는 현장학습 전에 비해 현장학습 후의 점수가 통
계적으로 유의하게 높았다(t=-7.682, df=98, p<.001). 특히 모든 문항 중에서
‘식물의 쓰임새’에 대한 지적호기심을 측정하는 문항의 점수 상승 폭이 가장
높았다. 셋째, 사전 점수를 공변인으로 한 공변량분석 결과에 따르면 성별, 선
호하는 과학 영역(물화생지), 선호하는 수업방법(책·강의를 통한 지식습득 수
업, 과학실 실험 수업, 자연 현장 탐구 수업)에 따라 사후 생물에 대한 정서적
친밀감 점수는 통계적으로 유의한 차이가 없었으며[F(1, 96)=1.167, (p>.05)/F(3,
94)=1.554, (p>.05)/F(2, 95)=0.872, (p>.05)], 사후 생물에 대한 지적 호기심 점
수도 통계적으로 유의한 차이가 없었다[F(1, 96)=2.028, (p>.05)/F(3, 94)=2.235,
(p>.05)/F(2, 95)=0.374, (p>.05)]. 이 연구 결과를 토대로, 과학 영재 교육 연구
와 영재학생들의 교수학습에 관한 함의들을 논의한다.
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Study on the Satisfaction of High School Students, Teachers and
Parents with Science and Mathematics Activities of Science Core
Schools

SSI 주제 논변 활동에서 나타나는 다양한 근거와 빈약한 반박, 다
수결의 합의

Nam-Hui Kim, Hwa-Jung Han, Kew-Cheol Shimd

강은희p1, 김지현2, 김희백c1

Department of Biology Education, Kongju National University, Gongju 32588,
Korea

1

In this study, we conducted a satisfaction survey on high school students,
science and math teachers, and parents about science and mathematics
activities operated by Science Core Schools, South Korea. Science Core
Schools are commissioned and supported by the Ministry of Education,
Korea, and KOFAC (Korea Foundation for the Advancement of Science and
Creativity), who aim to reform high schools with emphasis of science and
math teaching with more hours than regular curriculum and more hours
for science and math extracurricular activities than general high schools.
Subjects were high school students, teachers, and parents of 40 Science Core
Schools. The constructs of an instrument surveying a satisfaction of students,
teachers, and parents about science and mathematics activities consisted
of club activity, research project, creating portfolio, volunteer activity,
events(Invited lecture, visiting, camp) related to science and mathematics.
Students, teachers and parents had a fairly positive satisfaction with the
science and mathematics activities run by the Science Core Schools. These
results suggested that various science and mathematics activities run by
Science Core Schools have very positive perceptions not only for the students
who directly experience them but also for parents and teachers.

포스터 초록

예비 생물교사의 식물 종 지식에 영향을 미치는 요인

H211

서울대학교, 서울 08826; 2남대문중학교, 서울 02763

사회에 미치는 과학의 영향력이 커짐에 따라, 관련된 이슈에서 합리적인 의사
결정을 내릴 수 있는 시민의 양성은 과학교육의 중요한 목표가 되었다. SSI 주
제를 중심으로 한 논변 활동은 이러한 목표를 달성할 수 있는 좋은 교수 전략
이다. 본 연구에서는 중학교 영재학생들을 대상으로 SSI 주제의 논변 활동을
진행하여 학생들이 합리적인 의사결정을 하는지 탐색하고자 하였다. 연구를
위해 뉴트리아와 염화칼슘 주제의 논변 활동을 개발하였고, 활동에 참여하는
학생들의 대화 내용을 모두 녹음하였다. 연구 결과 학생들의 논변 활동은 다양
한 출처의 근거, 상대방의 근거가 아닌 주장에 대한 반박, 다수결의 합의로 정
리할 수 있었다. 즉, 학생들은 SSI 주제에 관한 찬성 또는 반대 주장에 대해 과
학·환경·사회·경제 범주의 문제점뿐만 아니라 대안들을 근거로 제시하였고,
반대의견을 가진 학생들은 상대방의 근거를 반박하지 않고 새로운 근거와 함
께 반대되는 주장을 제시하였다. 근거를 공격하지 못하는 반대 주장은 상대방
의 주장을 약화시키지 못하였으며 결국 다수결을 통해 소집단의 의견을 결정
하면서 논변 활동을 마무리하였다. 연구 결과는 다양한 쟁점을 가지는 SSI 주
제의 논변 활동에서 보다 제한되고 안내된 교수 전략이 필요함을 보여준다.

Keywords: Satisfaction, High School Students, Teachers, Parents, Science
and Mathematicsl Activities, Science Core Schools
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Analysis of the Similarity between Textbook Content, Teacher's
Lecture, Student Cognitive Structure about Plant Nutrition

A Development of Ecological Experiential Education Program
using Insects

Hyoung-Young Parkp1, Mi-Hee Kim2, Young-Soo Kimc1

Ji-Hyon Kil1, Dong Eon Kim2, Kew-Cheol Shimd3

1
Seoul National University, Seoul 08826, Kroea; 2Bongdam High School,
Hwaseong 18316, Korea

1
National Institute of Environmental Research, Incheon 22689, Korea; 2National
Institute of Ecology, Seocheon 33657, Korea; 3Kongju National University,
Gongju 32588, Korea

The purpose of this study was to quantitatively analyze the content of
the textbook, teacher's lecture, and student's learning contents through
conceptual network analysis. In order to promote students' effective and
meaningful learning, it is necessary to continuously compare the learner's
cognitive structure with the contents of the curriculum and the teacher's
teaching and provide appropriate feedback. Recently, conceptual network
analysis which visualizing natural language as a network and conducting
quantitative and qualitative analyses have been utilized to explore and
assess learners' learning status and cognitive structures. Using this method
to analyze the content of the textbook, the lecture of the teacher, and the
cognitive structure of the learner, it is possible to quickly and effectively
visualize and compare the key concepts and major relationships that
represent the contents. However, despite the robust and usefulness of
conceptual network analysis, objective methods for comparative analysis
have not yet been well established when comparing conceptual networks
and analyzing similarities and differences. In this study, we discussed the
possibility of the educational application by devising and applying a method
to compare and analyze the similarities of the conceptual networks through
more quantitative approach.

The purpose of thiis study was to develop the ecological experiential
education program related for elementary and secondary school students.
We examine a potential of ecological experiential program using insects,
Hemiptera (Cantao ocellatus Thunberg). Elementary and secondary students
are able to observe ecological characteristics growing Hemiptera directly
in a transparent indoor growth chamber. They can perform scientific
activities of investigating the growing characteristics according to host
plant, developmental characteristics and life cycles. It could be concluded
that ecological experiential education program using insects can be fit
for activating scientific inquiry ability of school students, and improving
ecological mind.
Keywords: ecological experiential education program, elementary and
secondary school students, insects, Hemiptera (Cantao ocellatus Thunberg)

Keywords: plant structure and function, knowledge structure, cognitive
structure, conceptual networks, quantitative analysis

H214
Comparison of Conceptual Networks in Plant Structure and
Function of Elementary School Science Textbook and Students’
Learning
Min-Ji Lee, Hyoung-Young Parkp, Young-Soo Kimc

Seoul National University, Seoul 08826, Korea
This study examined how the cognitive structure of elementary students
learned the knowledge structure on plant structure and functions found in an
elementary school science textbook. Research data was retrieved from the
content on the topic from the textbook, and the student data was based on
after-class interviews with three students with the highest scores and three
with the lowest scores in terms of their scientific achievement. The results of
a comparative analysis of the structural characteristics, major concepts and
major relations of textbooks and student concept networks were as follows.
First, the conceptual networks of higher-ranking students displayed a larger
variety of concepts and relations than the conceptual networks of lowerranking students. Second, the main concepts in the conceptual network of
textbooks also served as the main concepts in the conceptual network of the
students. Third, All students understood the key proposition of textbooks,
but their depth of understanding differed. This study found that while all
students learned the key concepts and propositions of the textbook well, the
lower-ranking students have had more difficulty in learning the sophisticated
concepts and propositions which were taught with less emphasis.

H216
A Study on the Perception of High School Students of Science
Core Schools about Preparation for future Professions
Kew-Cheol Shim

Department of Biology Education, Kongju National University, Gongju 32588,
Korea
The purpose of this paper was to examine high school students’perception
about preparation for future professions. They are 11th and 12th graders
of Science Core Schools, which are planned to designate high schools as
leading schools for enhancing mathematics and science education. Even
though students of Science Core Schools are interested in works related to
science and mathematics, they were not able to perceive clearly their future
jobs or works. Various educational programs and specialized curricula related
to science and mathematics of Science Core Schools contribute to leading
students in the field of science and engineering, but more specific job-related
education is needed for students.
Keywords: perception about preparation for future professions, science core
school, high school students, job-related education

Keywords: plant structure and function, knowledge structure, cognitive
structure, conceptual networks, elementary school science textbook
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학생 참여형수업 모형의 개발과 과학수업 활동 유형에 따른 학생들
의 만족도
Development of Student Participatory Teaching Model and
Students’ Satisfaction with Science Class Activity Types
2

김흥태p1, 홍준의c1, 이인호2
1

서원대학교, 청주 28674; 2한국교육과정평가원, 진천 27873
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민재식 , 이동엽 , 김용진
Jae-Sik Minp1, Dong Yub Lee2, Yong-Jin Kimc2
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Samil Girls' High School, Ulsan 44773, Korea; 2Gyeongsang National
University, Jinju 52828, Korea
1

학생 참여형 수업은 학습자 중심의 실천적 교수·학습 방법으로서 학생들이 교
수·학습 활동에 자기주도적·능동적·협력적으로 참여하고, 교사는 학생들의 학
습 활동에 수업 조력자로서 참여하는 것을 의미한다. 학생 참여형 수업은 교사
와 학생이 모두 수업의 주체로서 육체적·정신적 참여 활동이 함께 일어나야 함
을 강조한다. 이를 위해 학생 참여형 수업 모형을 개발하고 학습 단계별 주요 특
징을 정리하였다. 학생 참여형 학습모형은 거꾸로 수업 형태에 기반을 두고 ‘사
전학습-사전학습 확인 및 보충-수업 안내-교수학습 활동-수업 정리’의 기본 단
계로 구성하였다. 또한 수업 시간의 교수학습 활동 단계에서 주로 이루어지는
학생 활동의 형태에 따라 토의·토론, 조사·발표, 제작·표현, 실험·관찰, 프로젝
트 등으로 학습 유형을 구분하였다. 개발한 학생 참여형 학습 모형에 기초하여
전국 17개 시도에 분포한 학생 참여형 과학수업 선도학교(60개교)에서 1학기 이
상 과학수업에 적용한 후 수업 활동 유형에 따른 학생들의 만족도를 조사하여
기존의 교사 주도의 설명식 수업과 비교하였다. 연구 결과, 과학수업에서 실험·
관찰 유형, 제작·표현 유형 등과 같이 학생들의 신체적 활동이 활발한 학생 참여
형 수업에서 설명식 수업보다 만족도가 높게 나타났다.
* 이 연구는 2017년도 교육부의 재원으로 한국과학창의재단의 지원을 받아 수행
된 성과물임

본 연구는 전국대학부설 과학영재교육원에서 이루어지고 있는 사사교육의 문
제점 및 지향 목표에 대한 지도교수의 인식을 알아보기 위한 것이다. 전국대학
부설 과학영재교육원에서 사사교육 학생을 지도하고 성과발표회에 참가한 27
개 대학의 과학영재원에 사사교육 지도교수를 대상으로 하였다. 총 20개 대학
의 사사교육 담당 지도교수 142명에게 온라인 설문지를 발송하여, 최종적으로
응답한 46명의 설문내용을 분석하였다. 연구결과는 다음과 같다. 첫째, 사사교
육 지도교수들은 현재의 사사교육 학생 선발 과정의 적합성과 선발된 학생들
의 열의 및 연구 수행 능력에 대해 대체적으로 보통 이상이며, 선발 과정 및 선
발 학생에 대한 평가는 사사교육 지도교수의 전공(수학, 과학, 공학으로 구분)
에 따른 차이는 없었다. 둘째, 사사교육 수행 과정과 관련하여, 연구 주제와 학
생 연구 논문 지도수준은 평균 이상, 연구 장비 및 기자재 지원과 교육 및 연구
기간에 대해서는 대체적으로 보통 수준의 평가를 보였다. 그러나 사사교육을
위한 연구비 지원에 대해 보통 이하의 부정에 가까운 인식을 나타냈다. 셋째,
사사교육의 성과 측면에서, 조사대상 지도교수들은 학생들의 연구 능력, 창의
성 및 과학적 문제 해결력, 지적 호기심 향상에 미치는 사사교육의 기여도에
대해 매우 긍정적인 반응을 보였다. 그러나 사사교육의 성과에 대한 긍정적 인
식에도 불구하고, 현행 사사교육 과정의 전반적 개선 필요성을 묻는 질문에 대
해 조사 참여 지도 교수의 44%가 현행 사사교육이 개선될 필요가 있다는 응답
을 보였다. 넷째, 사사교육 과정의 주요 요소에 대한 중요도와 만족도 차이를
분석한 결과, 중요도의 전체 평균은 3.90, 만족도의 전체 평균은 3.53으로 중요
도가 더 높았다. 사사교육의 연구 주제와 실험 지도의 중요도와 만족도가 높은
것으로 평가된 반면, 과학영재원의 지원에 대해서는 만족도가 가장 낮은 평가
를 받았다. 사사교육 각 요소별 중요도와 만족도 간에 통계적으로 유의한 차이
가 있는지 분석한 결과, 연구주제를 제외한 모든 요소에서 중요도와 만족도가
유의한 차이를 보였다. 따라서 학생 역량, 실험 지도, 연구 논문 지도, 사사교육
지원이 중요도에 비해 사사교육 지도교수의 만족도가 낮은 것으로 나타났다.
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Effects of Student Participatory Science Class on the Cultivating
Science Core Competencies and the Class Interest
학생 참여형 과학수업이 핵심역량 함양 및 수업 흥미도에 미치는 효과
이윤형p1, 김미점2, 하민수3, 김용진d2
Yoonhyeong Leep1, Mi-Jum Kim2, Minsu Ha3, Yong-Jin Kimc2
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2015 개정 과학과 교육과정에서는 학생 참여형수업으로 교수학습활동을 하도
록 제시하고 있다. 이에 학생중심의 참여형 과학수업을 선도적으로 시행하고 있
는 22개교를 대상으로 학생 참여형 과학 수업의 효과를 확인하기 위하여 학생들
의 과학적 핵심 역량 5개 항목(사고력, 탐구력, 문제해결력, 의사소통능력, 과학
적 참여)과 과학수업에 대한 흥미도의 설문지를 개발하고 응답 결과를 분석하였
다. 모든 문항은 5점의 Likert척도로 구성된 순위 척도 자료이므로 라쉬 모델 분
석을 통해 문항의 적합도, 응답자와 문항 신뢰도를 확인하였고, 내적 일관성 신
뢰도(Cronbach alpha, 이하 CA)를 확인하였다. 분석은 각 학교별로 수행되었고
학생 참여형 과학 수업의 효과크기는 Cohen’s d로 나타내어 최소 효과크기를
0.2, 중간 효과크기를 0.4, 높은 수준의 효과크기를 0.6 이상으로 구분하였다.
분석 결과, 과학과 핵심역량에 대한 전체 효과크기의 평균값은 과학적 사고력에
서 0.312, 과학적 탐구력에서 0.324, 과학적 문제해결력에서 0.335, 과학적 의사통
력에서 0.359, 과학적 참여 및 평생학습 능력에서 0.330으로 나타났다. 과학수업
의 흥미도에 대해서는 22개의 학교 중에서 0.2 이상-0.4 미만은 8개 학교, 0.4 이
상-0.6 미만은 2개 학교, 0.6이상은 4개 학교에서 나타났다. 따라서 학생 참여형
과학 수업의 효과는 매우 크다고 판단할 수 있다.

포스터 초록
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과학영재교육원 사사교육 프로그램에 대한 지도교수의 인식
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순환 기관을 주제로 한 3D 프린팅 기술 활용 STEAM 프로그램 개
발
고동국p1, 홍승호c2
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본 연구에서는 초등과학과 교육과정 ‘우리 몸의 구조와 기능’ 단원 중 순환
기관의 생김새, 기능을 학습 내용으로 구성하고 3D 프린팅 기술을 도입하여
STEAM 프로그램을 개발하였다. 프로그램은 STEAM 준거 틀에 따라 총 10차
시의 프로젝트 학습으로 구성되었다. 상황 제시에서는 실생활과 관련지어 심
장의 필요성을 이해하고 인공 순환 기관 제작 프로젝트 계획을 세운다. 창의적
설계 단계에서는 순환 기관의 위치, 생김새, 기능에 대한 이론적인 내용을 학
습하고 혈액이 순환하는 원리를 직접 실험 활동을 통해 이해한다. 그리고 3D
프린터 모델링, 프린팅 방법에 대하여 알아보고 심장의 모형을 설계한다. 3D
프린터로 제작한 심장에 혈관 부분을 추가하여 순환 기관 모형을 최종 산출물
로 제작한다. 감성적 체험 단계에서는 제작한 순환 기관 모형 전시회를 개최하
고 소개하는 활동을 하며 진로 체험 및 서로의 작품을 공유하는 시간을 갖도
록 구성하였다. 본 연구에서 개발한 STEAM 프로그램은 다음과 같은 의미가
있다. 첫째, 본 프로그램은 과학, 수학, 국어, 미술, 창의적 체험활동 등의 교육
과정과 연계되어 교과간 융합적인 사고력을 기르는 데 효과적일 것이다. 둘째,
기존의 교육과정 내용과 달리 순환 기관를 관찰하고 직접 모형을 제작하는 과
정은 학생들의 과학적 기초 탐구 능력과 창의적 문제해결력 향상에 효과적일
것이다. 셋째, 미래의 유망 직종으로 주목받고 있는 3D 프린터를 활용한 의료
용 부품 제작 직업을 직접 체험함으로써 진로 교육의 기회가 될 수 있다. 넷째,
3D 프린터를 활용한 3D 모델링 및 프린팅 활동은 학생들의 과학에 대한 흥미
를 유발할 수 있을 뿐만 아니라 첨단 기기의 기술 습득에도 이바지할 수 있을
것이다.

* 이 연구는 2017년도 교육부의 재원으로 한국과학창의재단의 지원을 받아 수행
된 성과물임
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배설 기관을 주제로 한 3D 프린팅 기술 활용 STEAM 프로그램 개발
고동국p1, 홍승호c2
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포스터 초록

1

본 연구에서는 초등과학과 교육과정 ‘우리 몸의 구조와 기능’ 단원 중 배설 기
관의 생김새와 기능을 학습 내용으로 구성하고 3D 프린팅 기술을 도입하여
STEAM 프로그램을 개발하였다. 프로그램은 STEAM 준거 틀에 따라 총 10차시
의 프로젝트 학습으로 구성되었다. 상황 제시에서는 실생활과 관련지어 콩팥(신
장)의 필요성을 이해하고 인공 배설 기관 제작 프로젝트 계획을 세운다. 창의적
설계 단계에서는 배설 기관의 위치, 생김새, 기능에 대한 이론적인 내용을 학습
하고 노폐물의 여과 과정을 직접 실험 활동을 통해 이해한다. 그리고 3D 프린터
모델링, 프린팅 방법에 대하여 알아보고 콩팥(신장)과 방광의 모형을 설계한다.
3D 프린터로 제작한 모형에 혈관 및 요도 부분을 추가하여 배설 기관 모형을 최
종 산출물로 제작한다. 감성적 체험 단계에서는 제작한 배설 기관 모형 전시회
를 개최하고 소개하는 활동을 하며 진로 체험 및 서로의 작품을 공유하는 시간
을 갖도록 구성하였다. 본 연구에서 개발한 STEAM 프로그램은 다음과 같은 의
미가 있다. 첫째, 본 프로그램은 과학, 수학, 국어, 미술, 창의적 체험활동 등의 교
육과정과 연계되어 교과간 융합적인 사고력을 기르는 데 효과적일 것이다. 둘
째, 배설 기관를 관찰하고 직접 모형을 제작하는 활동은 학생들의 과학적 기초
탐구 능력과 창의적 문제해결력 향상에 효과적일 것이다. 셋째, 미래의 유망 직
종으로 주목받고 있는 3D 프린터를 활용한 의료용 부품 제작 직업을 직접 체험
함으로써 진로 교육의 기회가 될 수 있다. 넷째, 3D 프린터를 활용한 3D 모델링
및 프린팅 활동은 학생들의 과학에 대한 흥미를 유발할 수 있을 뿐만 아니라 첨
단 기기의 기술 습득에도 이바지할 수 있을 것이다.
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Effects of C-Fern ‘Reproduction and Genetics’ Programs with a
Metacognition Strategy on High School Students’ Conceptions
So-Hyun Leep, Sung-Ha Kimc

Department of Biology Education, Korea National University of Education,
Cheongju 28173, Korea
The purpose of this study was to analyze the effects of the ‘Reproduction and
Genetics’ programs using C-Fern with an enhanced metacognition strategy
on high school students’ conceptions, metacognition, self-directed learning
scale and scientific problem solving ability. For the metacognition strategy,
the activities were composed of the questions related to planning, checking
and evaluation corresponding to the metacognition control area, so that
they could be written at the beginning, middle and final stages of each class.
C-Fern programs based on genetics concepts was constructed to directly
cultivate C-Fern according to the growth process and to learn reproduction
and genetics concepts at each life cycle. Using pre- and post-test design
method for a single group, quantitative changes were conf irmed by
conducting the ‘Reproduction and Genetics’ achievement test, metacognition
test, self-directed learning scale test, and science creative problem solving
ability test. In addition, the degree of change in the pre- and post- test
was determined and 4 characteristic learners were selected to perform a
qualitative analysis of the metacognition activity.
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중학교 과학 교과서 '자극과 반응' 단원의 삽화 분석
오민기 , 정은영

Change of High School Students’ Creativity Expression Patterns
Appeared during the ‘Life Activity and Energy’ Instruction
Applying a Brain-based Evolutionary Approach

전남대학교 사범대학 생물교육과, 광주 61186

Hye-jeong Choip1, Chae-Seong Lim2, Sung-Ha Kimc3
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이 연구에서는 2009년 개정 중학교 과학 교과서의 ‘자극과 반응’ 단원에 제시된
삽화를 중단원별과 9종의 교과서별로 분석하였다. 중단원을 ‘감각 기관’, ‘신경
계’, ‘호르몬’, ‘기타’로 구분하고, 삽화를 제시 위치, 종류, 도입 용도, 기능, 참조
유무, 구성의 측면에서 분석하였다. 교과서 삽화를 분석한 결과, 삽화의 제시 위
치가 ‘본문’인 경우가 가장 많이 나타났다. 이를 통해 삽화를 사용하여 본문 내용
의 의미를 명확하게 전달하려고 했음을 알 수 있다. 2종의 교과서는 다른 교과
서에 비하여 ‘탐구 활동’에 제시된 삽화의 비율이 높았다. 이는 삽화를 활용하여
‘탐구 활동’에 대해 구체적으로 안내하고자 한 것으로 보인다. 삽화의 종류로는
‘도해’로 제시된 비율이 ‘신경계’와 ‘호르몬’ 중단원에서 높게 나타났다. 이는 도
해가 추상적인 개념과 눈으로 볼 수 없는 부분을 효과적으로 제시할 수 있기 때
문으로 보인다. 반면에 ‘감각 기관’ 중단원에서는 ‘사진’으로 제시된 비율이 높았
다. 이는 감각 기관의 외부 형태를 사진으로 제시함으로써 사실성을 효과적으로
전달할 수 있기 때문으로 보인다. 1종의 교과서는 다른 교과서에 비하여 ‘만화’의
비율이 높았다. 이는 만화를 사용하여 질문을 던지고 동기를 유발시키는 전략을
활용한 것으로 볼 수 있다. ‘자료 제공’의 용도로 삽화가 제시되는 비율이 모든
중단원에서 높게 나타났다. 이러한 용도의 삽화는 과학 개념을 시각적으로 보여
주기 때문에 본문을 이해하는 데 도움이 될 것으로 보인다. 삽화의 기능 측면에
서 분석한 결과, ‘신경계’와 ‘호르몬’ 중단원에서 ‘설명적’ 기능의 삽화가 가장 많
았다. 이는 자율신경과 길항 작용과 같은 추상적 개념에 대한 설명이 많기 때문
으로 보인다. 삽화의 참조 유무로는 ‘비참조’의 경우가 모든 중단원에서 많았다.
참조는 삽화와 본문을 연결하는 데 중요한 역할을 하므로 비율이 높아져야 할
필요가 있다. 삽화의 구성이 ‘단독’인 경우가 모든 중단원에서 많았다. ‘감각 기
관’ 중단원에서는 ‘부분 확대’의 비율이 비교적 높았다. 이는 감각 기관을 확대하
여 구조와 명칭을 제시하는 경우가 많기 때문이다. ‘호르몬’ 중단원에서는 ‘짝’의
비율이 비교적 높게 나타났다. 이는 길항 작용을 설명하기 위하여 호르몬 2개의
기능에 대한 삽화를 나란하게 배치하는 경우가 많기 때문이다. 분석 결과를 고
려할 때, 중학교 과학 교과서에서 ‘설명적’ 기능이나 ‘보충적’ 기능의 삽화 비율을
높이고, 삽화에 대한 참조를 본문에 명시하며, 삽화의 구성을 ‘다중’으로 제시함
으로써, 학생들의 학습 내용 이해에 도움을 줄 필요가 있다.

1
Seowon High School, Cheong ju 28410, Korea; 2Department of Science
Education, Seoul National University of Education, Seoul 06639, Korea;
3
Department of Biology Education, Korea National University of Education,
Cheongju 28173, Korea

In this study, the brain-based evolutionary approach was used to develop
the ‘Life Activity and Energy’ unit teaching program and the developed
program was applied to 22 high school students in the science club for the
first and second year students at S High School in Cheongju. The program
was developed after the ‘Life Activity and Energy’ unit class was redesigned
in line with a brain-based evolutionary approach. It was consisted of a total
of nine class periods. In each class period, some steps of a brain-based
evolutionary class were determined. Before and after the application, concept
achievement, problem solving ability were tested to evaluate scientific
creativity. The developed program improved students' concept achievement
significantly and each sub-area of concept was also significantly improved.
It also improved students' average scores of scientific creativity significantly
based on the problem solving ability test. The answers in students' activity
sheets were also analyzed. The diversification step as an affective factor and
the expansion and application step as a cognitive factor in the brain-based
approach were significantly improved.
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H225
모델식물 Brachypodium distachyon 을 이용한 식물 수업 프로그램
의 개발
황예별p, 김성하d

한국교원대학교 생물교육과, 청주 28173

포스터 초록

이 연구는 모델식물인 Brachypodium distachyon을 이용하여 식물 수업 프로그
램을 개발하고 개발된 프로그램을 이용한 수업을 통하여 그 활용 가능성을 분
석하고자 하였다. 우선 중·고등 과학교실에서는 어떤 종류의 식물이 실험 수업
에 사용되고 있는지 조사하였고, 학교 교실에서 식물을 이용한 실험이 잘 이루
어지지 않는 문제점을 찾아 그 점을 보완할 수 있는 식물 수업 프로그램을 구성
하고자 하였다. 이를 위해 Brachypodium distachyon (숲개밀속의 식물)의 야생
형과 형질전환 개체를 선정하여 예비실험을 한 뒤, 현직 교사 9명에게 예비 적
용하여 설문지 및 활동지를 통해 다양한 의견을 얻어 프로그램을 수정·보완하
여 완성하였다. 개발된 프로그램에는 Brachypodium distachyon에 대한 과학사
적 배경으로 학생들의 흥미를 유발하였고, 이 식물의 야생형과 형질전환 개체의
표현형 차이를 유전자 차이로 설명할 수 있는 분자생물학 실험 수업을 추가하여
총 8개 주제의 10차시 수업을 구성하였다. 개발된 Brachypodium distachyon 식
물 수업 프로그램은 충북 청주시 H대 생물교육 전공 2학년 예비교사 29명에게
적용하였고, 학생용 활동지와 설문지를 정성 분석하여 프로그램의 활용도를 조
사하였다. 그 결과, 프로그램을 활용한 수업에서 예비교사들은 Brachypodium
distachyon을 통해 외떡잎식물의 기본 개념에 대해 알 수 있었고, 분자생물학 실
험 수업을 진행하면서 분자생물학적 지식 수준이 향상된 것을 알 수 있었다고
하였다. 또한 Brachypodium distachyon을 재배하면서 다양한 생장 조건에 따라
서로 다른 생장 결과가 도출될 수 있었다는 것을 알 수 있었다. 이 연구를 통해
Brachypodium distachyon이 새로운 식물 수업 소재로 활용될 수 있다는 것을
확인하였으므로 외떡잎식물 특히 작물에 대한 식물 수업이 중·고등학교 교육과
정 내 반영시킬 수 있는 가능성을 볼 수 있었다.

H701
Identification Alkaloids Biosynthesis Related Genes in Aerial Parts
of Papaver rhoeas Transcriptome Anaysis
Do-Wan Kimp, Jae-Hyeon Oh, Dong-Jun Lee, Tae-Ho Lee, Chang-Kug Kimc

Genomics Division, National Institute of Agricultural Sciences(NAS), Jeonju
54874, Korea
Papaver plants can produce diverse bioactive alkaloids. Papaver rhoeas
Linnaeus is an annual flowering medicinal plant used for treating cough,
sleep disorder, and as a sedative, pain reliever, and food. It contains various
powerful alkaloids like rhoeadine, benzylisoquinoline, and proaporphine. To
investigate and identify alkaloids in the aerial parts of P. rhoeas , samples
were collected at different growth stages and analyzed using transcriptome
analysis. In our study, 302 Mb (120,926 contigs) transcriptome generated for
Papaver ornamental species (P. rhoeas , and P. nudicaule ), which includes 1,185
(82.3%) BUSCO embryophyta core genes completely. Although there are
few transcriptome libraries available for Papaver species, none of them were
constructed with long read sequencing. Hence, this de novo assembly could
be a near complete transcriptome for Papaver spp. genome. Furthermore, the
reliability of the functional annotations completely depends on the similarity
score. In our result, 65% of annotated transcripts are held more than 60-100 %
similarity score, which denotes these annotations are more reliable and could
support for more detail functional characterizations. And, the comparative
analysis with other 51 genomes gives an overview of the secondary
metabolite transcripts/genes concerning KEGG pathways. In Papaver , the
phenylpropanoids biosynthesis pathway (map01061) and isoquinoline alkaloid
biosynthesis pathway (map00950) show different coverage, while comparing
to other genomes, which denotes that different groups of alkaloids and
phenylpropanoids could present in Papaveraceae family genomes.

275

73포스터초록8192B.indd 275

2018. 8. 20. 오전 10:57

제73회┃한국생물과학협회 정기학술대회 T h e 7 3

rd

KAOBS Annual Meeting 2018 International Conference

I01
조류 깃털의 미세구조를 활용한 소수성 표면 구현
이찬주p, 김유림p, 심준혁p, 권동혁c

포스터 초록

창원과학고등학교, 창원 51371
전 세계적으로 조류는 다양한 환경에서 서식하는 만큼, 조류 깃털이 지니는 소
수성 또한 다양할 것이라 예측할 수 있다. 대표적인 수상 조류인 괭이갈매기와
육상 조류인 까치 및 큰부리까마귀의 깃털의 미세구조와 접촉각을 측정 후 비교
하여 소수성을 파악한 사전 연구에 따르면 조류 깃털은 100° 이상의 큰 접촉각
을 가짐으로써 초소수성이 있다는 것을 알 수 있다. 본 연구는 관찰한 조류 깃털
의 미세구조를 모델링하여 나노스크라이브 기술로 3D프린팅하여 소수성을 띠
는 표면을 직접 구현하고 그 원리를 설명한다. 이는 깃털의 미세구조를 생체모
방기술에 적용하여 소수성이 필요한 폐수통의 주입구, 스포이트 등 실생활 물품
을 제작하는 기초자료로서 가치를 지닌다. 현재 초미세구조 제작에 필요한 기기
가 잘 유통되지 않아 본 연구에서 미세구조를 제작하기에 어려움은 있었으나 현
재 3D 프린팅 사업이 발전하는 추세이고 향후 제작이 쉽게 가능한 방법과 기기
가 널리 유통될 것이라 사료된다.
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G407
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G438, O3-2
G401
G434
G454
YSF1-5

2018. 8. 20. 오전 10:57

YSF1-1
E402
G450
G450
G435, G436
S2-6
G441, G447, G450
P2
G301
G701, YSF1-5
A345
A339
B707, G710
A602, G428, S2-3
G460
G413, S3-4
G456
G417, G422, G423, G429, G440
A301, A302
O3-4
G453
PF4-4
G720
G717
S3-5
E412 G456
B703, B114

La Ga Young
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S7-1
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Lee Cheul Ho
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Lee Chi-Woo
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Lee Cho-Rong
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Lee Da Jeong
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Lee Damin
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Lee Dong-Jun
G714, G716, H701
Lee Doo-Hyung
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Lee EuiTai
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Lee Eunju
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Lee Eun-Song
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Lee Eun-Sun
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Lee Eunyoung
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Lee Geon Hyeok
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Lee Gwang Hyeon
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Lee Gyeong-Hoon
G450
Lee Gyunghee
G439, G456
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G465
Lee Haeun
A341
Lee Hai-Sook
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Lee Hee-Eun
G406, G407, G464
Lee Ho
B114, B601
Lee Hong-Gyun
F721, G701, YSF1-5
Lee Hosuk Sean
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Lee Hyuk Je
O1-3, O1-5
Lee Hyun Jeong
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Lee Hyung-min
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Lee Im-Soon
E405, E406, E407, E408, E409
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Lee Jaehoon
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Lee Jaehyun
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Lee Siwoo
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Lee So-Hyun
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Lee Soo Young
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Lee Su Yeon
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Lee Woo Sik
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Lee Yeon Ju
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Lee Yong Seok
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G424, G431, G438, O3-2
F718
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B706, B708
F705, F706
YSF1-1
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F706, G413
G439
G434
F408
F707
G711, G712, F717
S3-5
O3-1
A702
B508, D501
SEF1-3
G718, G719, G720
S3-5
G412
G465
F405, SEF2-2
G456
G707
B101
H214
O3-4
G417, G422, G423, G429, G440
C106
G708
G705
A307
B120, B121, C101, G418
A307
YSF1-1
G420
F719, O3-4
O3-5
E411
A323, A333
G718
F417, F418
E410
F401
B102
F404
B138
A601
S1-2
F719
G711, G712
G413, G415
YSF1-5
H223
F405
SSF1-1
B132
G413
G720
G425
G413
F413
F723, F724, G713, SW2-3
B184
SW1-2
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G714, G715, G716, H701
A326, A327
B131
A501
G431
G717
G413
S6-3
SSF1-3
G430
E404
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A335
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H224
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YSF1-6
YSF2-5
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F411, F412, F413, F414, F415, S1-4
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O1-5
B509, B514, B516
A311
A329, A337, A340
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H213, H214
G413, SW1-2
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G717
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F710
A342
F716
A346
A336, A342, S5-1, YSF2-1
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G460
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YSF1-6
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G420
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A312, A313
F717
B155, G717
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A102
O2-5
B111
B105, B107
H211
B164
B167, B168
B177
B519, B520
B142
O2-5, O3-6

서승염
서인순
서주현
손가연
손요환
손장익
송동근
송동주
송우경
신가영
신동흔
신여립
신유승
심원목
심준혁

B141
B177
A102, B141
B149
B180
B512
B502, B503, C104
B512
O3-6
B511, C103
SEF2-1
B152, B502 B505, C103, C105
B166
SP1-1
I01

안광국

B124, B125, B126, B152, B153, B154,
B502, B503, B505, B506, B507, B511
B519, B520, C102, C103, C104, C105
B177
B130
C105
S7-2
B166
H222
B506, B507
C107
SW1-4
O2-4, O2-6
B159
B702
B152
A102, B113, B129, B136, B137,
B139, B141, B143, B147, B150
S7-2
B702
B172
B113
B519
B520
A101
B173
B180
B108, B110, B111
A308
H217

안지홍
양희문
어남규
염진화
오능환
오민기
오자윤
왕휘
우동훈
원명수
원용진
유나경
유병선
유영한
유정선
유정칠
유창훈
유해인
유해찬
윤영진
윤지원
윤지현
이강협
이규송
이동구
이동엽
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이승규
이승연
이승철
이승호
이승환
이연수
이영근
이용학
이욱재
이윤형
이응필
이인호
이재근

B512
SW2-4
PF3-3
O2-5, O3-6
B515
B512
B177
B163
B173
B126, B506, B507
B129, B143
A102, B129, B136, B139, B141,
B143, B150
PF1-1
A102, B129, B136, B139, B143
B166
B172
S7-2
C107
B147
B512
PF4-3
H218
A102, B129, B136, B139, B141,
B143, B150
H219
A102, B129, B136, B139, B141, B143,
B150

이점숙
이제욱
이지연
이지혜
이찬주
이창숙
이태교
이호진
이황구
이훈택
임기환
임신재
임영운
임영진
임정은
임종필
임종환
임채성
임혜민
임환섭

B104, B172
PF4-2
SP2-2
B108, B110
I01
B180
H201, H202
O2-5
B518, O3-3
O2-5, O3-6
B113
B130
S7-2
H207
B173
B512
O2-4, O2-6
H211
O2-6, O3-6
SW1-1

장인권
장인영
장환진
전상학
정경욱
정상훈
정성희
정수종
정승준
정연숙
정영호
정은영
정지범
정태희
정필모
정훈
조규태
조상문
조성식
조소연
조용찬
조원희
조인환
조재운
조한빛
조해민
조향숙
주우영
주재형

SP1-2
B167, B168
B142
SEF1-1
SSF2-1
B147
O2-3
YSF2-4
B512
B109
A102, B129, B136, B139, B143, B150
H222
A308
PF2-4
B167, B168
B705, B709, B710
B137, B139, B143
B705, B709, B710
O2-5
B109
O2-3
B171
B515, B516, B517
B512
H203
B518
PF2-1
B167, B168
B523

채병주
채주리
최경태
최문용
최우진
최원섭
최정훈
최준길
최창은
최호

A308
A102
B125, C102
PF2-5
B130
B518
PF2-2
B518
B147
B103

피병권

B141

하민수
한명수
한승필
한얼
한인석
허운화
현진오
홍보람
홍승호
홍용식
홍준의
황병묵
황영심
황예별
황의욱
황혜진

H218
B516
B702
B709, B705, B710
SP2-4
B518
S7-2
B108
H220, H221
A102, B129, B136, B139, B143, B147
H219
B171
B180
H225
H207
H207

저자색인

이동운
이명아
이명철
이민수
이민혁
이병열
이병윤
이보은
이사랑
이상재
이상훈
이수인
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펴낸이 한국생물과학협회
펴낸곳 오투오 라인
주소 서울 중구 을지로 114-10 상지빌딩 8f 906호
전화 02-2266-1110 팩스 02-978-4983
전자우편 o2olive@naver.com
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전시 / 포스터 부스 위치 안내

9 10 11 12

13 14 15 16

8

17

7

18

6

19

5

31 32 33 34 35

20

4

36 37 38 39 40

21

3

22

2

23

1

24
25 26 27 28

29 30

컨벤션센터 2층 그랜드볼룸
1: 한국 머크
2: (재)씨젠의료재단-독립부스
3: (재)씨젠의료재단-독립부스
4: ㈜인트론바이오테크놀로지
5: ㈜엘씨케이상사
6: 국립수목원
7: 한국로슈진단㈜
9: 한국생명공학연구원
12: ㈜마크로젠-백드롭
13: ㈜라이프사이언스-서적전시
14: ㈜바이오사이언스출판-서적전시
15: 이지테크-테이블,의자만 제공
16: 국립생태원
17: ㈜인실리코젠
18: 한국기초과학지원연구원 춘천센터
19: 국립낙동강생물자원관
20: ㈜메가바이오
21: 주식회사 우정바이오

22: ㈜하임바이오텍
23: ㈜지올코리아
24: ㈜세영종합무역상사
25: ㈜어센던트테크놀로지스
26: ㈜어센던트테크놀로지스
27: 국립해양생물자원관
28: 해양생명자원 기탁등록보존기관
29: 영인프런티어㈜
30: ㈜대명사이언스
31: 옵틱솔루션
33: 주식회사 크리스티코리아
35: ㈜다산데이타
36: 주식회사 넥셀
37: 주식회사 넥셀
38: ㈜셀리버리
39: ㈜셀리버리
40: SCL-독립부스
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up to 5 lasers 82 channels
High Sensitivity
and Resolution
Free from Compensation
and Voltage setting

Cytek
Aurora
™

Spectral Cytometer
289
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iSeq 100

Meet your new lab partner
Want more control over your experiments?
9
9
9
9

Rapid multi-plexed sequencing using a range of methods
Broad range of applications
Simplify your workflow in 3 steps
Highly accessible format

For more information visit: www.illumina.com/iseq
Join us for a ‘meet the iSeq roadshow’ in October 2018.
Register your interest today: https://bit.ly/2vxJOgb

For Research Use Only. Not for use in diagnostic procedures.
© 2018 Illumina, Inc. All rights reserved.
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세상의 가치를 키우는 3D 프린팅 기술로 더 나은 미래를 만드는 T&R Biofab
3D

B I O P R I N T E R

포스터 초록

T&R Biofab은 독보적인 3D 프린팅 기술과 풍부한 경험을 통해 3D 바이오 프린팅 산업을 선도합니다. 독자적인 기술로 개발/제작한
3D 바이오 프린터를 보유하고 있으며, 합성 고분자, 생분해성고분자, 세라믹 등 다양한 생체재료의 프린팅이 가능합니다.

Customizing

Multi head / Multi material

Base / Head / Housing type에서

Polymer, hydrogel 등의 재료가 토출 가능한

원하는 옵션 선택 가능

1~6개의 헤드구성

housing

{ Non-housing
clean Bench

Temperature control

(w/ or w/o Temp. & Hum. control)

Base / Head에 빠르고 정교한 온도조절

Auto calibration
노즐의 위치를 정밀하게 보정

R& D

M AT E R I A LS

T&R Biofab은 국내 최초로 생분해성 환자맞춤형 인공지지체를 상용화하여 임상에 적용했으며 세계 최초로 PCL과 TCP가 혼합된
인공지지체를 상용화 했습니다. 또한, 다양한 조직 특이적 물질을 함유한 조직유래 하이드로겔을 생산하고 있으며
하이드로겔을 인공지지체에 탑재하는 기술을 보유하고 있습니다.

T&R SCAFFOLD
APPLICATION

TYPE
PCL
PCL / TCP

PCL / dECM Hydrogel
PCL / TCP / dECM Hydrogel

Research for in vitro

Research for in vivo
1

2 Rat / Rabbit

1 Rat

Femur diaphyseal defect

Calvarial defect

2

3

3 Rabbit

Radius / Ulna diaphyseal defect

T&R Scaffold는 자체 개발한 3D 프린터로 제작되어 형상 및 강도를 맞춤형으로 구현 할 수 있어 다양한 연구에 사용 가능합니다. T&R Scaffold의
내부 공극은 모두 완벽하게 연결되어 있어 동물에 이식하는 경우 주변 조직과의 친화도가 매우 우수합니다. 이러한 생체 친화적 구조는 3D프린팅
기술로만 구현 가능하며, 이로 인해 생체 조직의 재생 효과가 매우 뛰어납니다.

deCelluid™
Skin
Solution(5ml)
Application

- Surface
Coating

Bone

Hydreogel(5ml)

Solution(5ml)

Hydreogel(5ml)

- 3D Cell / Cuture
Dermis / Formation

- Surface
Coating

- 3D Cell Cuture
Differentiation

Cartilage
Solution(5ml)
- Surface
Coating

Hydreogel(5ml)
- 3D Cell Cuture
Differentiation

Source

Porcine Skin

Porcine Bone

Porcine cartilage

Component

Collagen GAG
Elastin Hyaluronic acid

Collagen
GAG

Collagen
GAG

deCelluid™는 생체 조직의 세포외기질(extracellulat matrix, ECM) 성분으로 구성된 하이드로겔(hydrogel)입니다. deCelluid™는 조직이 가진
세포외기질(ECM)을 그대로 활용하기 때문에, 조직의 특이적 성장인자와 성분들을 함유하고 있어 특정 조직에 특화돼 있습니다. 따라서, 조직재생
효율을 극대화하며 세포의 성장 및 배양에 최적의 환경을 제공합니다. 일반적인 세포배양 용기에 코팅 (Solution Type) 하거나, 세포와 혼합하여
3차원 배양(Hydrogel Type)에 사용할 수 있습니다.

(주)티앤알바이오팹
경기도 시흥시 산기대학로 237 스마트허브 산학융합본부 540호 Tel.031-431-3344 E-mail. info @tnrbiofab.com
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Tel) 042-716-7288
Fax) 042-716-7290
Email) contact@jcpharma.co.kr

v CNS disorders including pain
v Cancer
v Autoimmune diseases

In vivo platform for drug efficacy

JC Pharma Inc.

Creating an Opportunity to Strive

유전학회 홍보 팸플릿시안(3) _레이아웃 1 18. 8. 16. 오전 9:40 페이지 1

The Genetics
Society of Korea

Korean Society of Medical
Genetics and Genomics

2018
November 29-30, 2018

포스터 초록

The-K Hotel Seoul,
Seoul, Republic of Korea

East-Asian Union of
Human Genetics Society

I NTERNATIONAL
J ONT
CONFERENCE ON
GENETICS &
MEDICINE

IJCGM2018
한국유전학회 및 대한의학유전학회
공동 국제학술대회
Reverse Translational Genetics:
from patient to bench
일시: 2018년 11월 29일(목) ~ 30일(금)
장소: The-K Hotel Seoul
홈페이지: http://www.ijcgm2018.org
초록 및 사전등록: 2018년 9월 30일까지
한국유전학회(GSK)와 대한의학유전학회(KSMG) 및 동아시아인체유전학회(EAUHGS) 공동 개최

한국유전학회지 Genes & Genomics는 SCIE 저널이며 PubMed 및 학회홈페이지에서 검색 가능
(http://kgenetics.or.kr/)
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