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The pan-East Sea Rim
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East Sea surface currents




Dokdo is located in the center of the Pan-East Sea Rim.

Temperature (7] 2) Volcanic island (Z}4Hd)

Precipitation (Z+=2F)
Basalt (81 2 2) U Trachyte (ZHQ)

Annual average 1,240mm Annual average 12°C

Seodo
37° 14°30.6“N

131° 51/ 54.6" E
Area 88.740m

Dongdo
37° 14° 26.8" N

131 52' 104" F
Area 73.297m




Dokdo: the best place for island biogeography researches

The Korean Galapagos and oceanic island that has never been connected with continents



A key marine invertebrates for our researches

a2 (Chiton) ZHZt 1 (slater)
Liolophura japonica Ligia exotica
Lischke, 1873

HE2{ Al
(lined seashore crab)

Pachygrapsus crassipes
Randall, 1840



Examples of marine invertebrate researches in the pan-East Sea Rim

A chiton Liolophura japonica No spots

Spots on the shell plates
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Differences in microhabitat preference Differences of morphological characters

.girdle
Rocks facing the sea | | large

8
fIat:tEel;g'ned
O—spines
: Type A
Rocks facing the shore P
_&

cylindrical

Type B
yP Scale bar = 0.1mm
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CO1 sequence analysis

: 9 populations, 293 individuals
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CO1 variation sites
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A lined shore crab Pachygrapsus crassipes

WP (western pacific pop.) EP (eastern pacific pop.)

(8 3) Arthropoda & X| =& & > Crustacea 2t ZtO}-2 > Malacostraca ¥t 4 > Decapoda 4! 22 > Grapsidae HI | A| 1t
(synonym) Grapsus eydouxi H. Milne Edwards, 1853, Leptograpsus gonagrus H. Milne Edwards, 1853
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(BM0o}H) coxi, 165 rRNA

Neighbor Joining tree
based on COI haplotype sequences
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CO1 sequence analysis
: 10 populations, 170 individuals,
from Korea and Japan

Statistical parsimony network
based on COI haplotypes



A sea slater Ligia exotica

Taxonomy 1 Strictly a coastal, not a marine animal

» Kingdom Animalia
» Phylum Arthropoda 2 37 species in the genus Ligia

» Class Crustacea
» Order Isopoda 3 In South Korea, only one species

» Family Ligiidae

> Genus Ligia 4 Only two reports related with L. exotica genetic

lineages in South Korea (Jung, 2004 & 2008)



Collection site and number of individuals Distribution of L. exotica on collecting sites
: 25 populations, 489 individuals : three genetic types

@ Eastern Coastline
® Southern Coastline
@® Western Coastline




Mainly occurred
along the Eastern
Coastline, including
Ulleungdo Is., and
Tsushimals.
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A type
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: Mainly occurred along the
Western Coastline.
SN The unique type (B23)
: represent for Dokdo Is.
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NOT occurred in Korean . . . .
Coastline, but only in Possible migration paths of sea slaters in Korea

Tottori, Japan. and Japan
(W: Western coastline, S: Southern coastline,
E: Eeast coastline, J: Japan)

Maximum likelihood tree based on 16S rRNA
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+l+
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Methods for phylogeographic and population genetic researches
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Post genomic era for the phylogenomics of arthropods : Omics

High resolution sequencing Generation of the multi-omics data Integration of the multi-omics data

NGS technology

Next Generation Sequencing

2nd generation sequencing
O Re-sequerddigghod

(extance of the reference genome of transcriptome)

_

——
Illumina ABISOLID
SOLEXA
O de novo
sequencing
Roche 454 Tra nscri ptome (> 10,000 transcripts)

pyrosequencin

g
2.5 generation sequencing

Illumina HiSeq 2000

AR %,

(transcriptome studies)
OChip-seq
(DNA-proteins interaction)

CODnase-seq

(identification of most active regulatory
regions)

COCNV-seq

(copy number variation)

OMethyl-seq

(genome wide profiling of epigenetic marks)

PR S e T
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WGS Whole Genome Sequencing
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Construction of supermatrix (conserved genes) based on the omics data

Unigenes [ 11 1 i1 1
i1 B BN R
[ 1 i il
Orthologous I IR
genes
c I
ommon
orthologous I Inm
genes I I
Il

Concatenated

supermatrix
18



Arthropod phylogeny

class Merostomata

Xiphosura ........
class Pycnogonida Pantopoda seseemraanciianads
Stomothecata Scorpiones ..:x:pe
L Opiliones ...civvvaneacinenadinnns
Haplocnemata Pseudoscorpiones ---ucsvssmeanasnaas
Solifugae =======xx:-
Pantetrapulmonata
Palpigradi .....cccceeeenaaaihs
Tetrapulmonata
. Araneae r=rsssjrsss
class Arachnida Pedipalpi
Amblypygi .......................
Uropygi
Thelyphonida ------------------------
schizomida -----------------------
Acaromorpha Ricinulei -----------
Acarl -------------------------------
modified Shultz (2007)
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A variety of arthropods



Hwang et al. (2001)
Nature 413, 154-157
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Park et al. (2007) Back et al. (2014)
BMC Genomics 8, 343 Int. J. Biol. Sci. 10, 479-489
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Choi et al. (2007)
DNA Seq. 18: 461-473

Lim and Hwang (2006)
Mol. Cells 22, 314-322

Woo et al. (2007)
Mol. Cells 23, 182-191

Park et al. (2016)
Mitochondrial DNA Part A 27, 2268-2269
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. . Lee et al. (2008)
DB construction for the arthropod omics data Nucleic Acids Research 36, D938-D942

MITOME mE=z=go} 4244 DB 4
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IPE

(Institute for Phylogenimics and Evolution)

World class researches Advanced Infrastructure

- Publishing to Nature and high quality journals
- Construction of the internationally used database

- Establishment of the leading IPE
- Good work environment

Excellent personnel competency
- 3 Research professors

- 2 Post-docs

- 6 Masters

- 8 Research assistants

Development of education programs

- Development of Interdisciplinary courses in biology
- Publication of the textbooks and brochures etc.

Excellent research management system . )
International collaboration networks
- Main: 22
- Collaboration: 15 - Genome institutes and Bio-resources institutes in Asia
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Xiphosur-

[~ '-.,n
Pycnogonids "1 I I E Malacostracan
crustaceans
" )
EE SN

Arachnids
Collembolans

Branchiopod
Onychophor: crustaceans

— International hub for research of the phylogenomics and evolution
Research core for the phylogenomics of panarthropods
Education of the specialist for convergence of BIT
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International collaboration network

VIETNAM
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Thank you for your attention!



