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{Summary)

Purpose

Microbial Paleogenomics using marine sediment in the Antarctic Ocean
» Construction of paleoclimate database
»Development of the paleome-based proxy

Contents

. Sediment core subsampling
. Construction of database for paleoclimate/geochemistry/microbial diversity

. Paleome data production

»DNA extraction —> PCR -> NGS (Miseq and Hiseq platform)

. Bioinformatics and statistic analysis for NGS data

» The construction of microbial community database and microbial diversity
in the Antarctic marine sediment

» Statistical analysis for the relation between sedimentary properties and
microbial diversity

. Development of paleome based proxy

» Tracking the paleoclimate change from Antarctic sediments

. The application of KOPRI infrastructure

» The Antarctic expedition by IBRV ARAON
»Mentoring system of KOPRI

Development
Results

Construction of paleome DB

Expected
Contribution

1. Seeking the internationally leading research with providing paleome based
proxy for the Antarctic Ocean environments affected by climate change

2. Fostering specialists for multidisciplinary polar research

Keywords

eDNA Metagenome |Antarctic Ocean Sediment Paleome




Contents

[. Introduction
Chapter 1_2. Research OUtline ........................................................................................................................ 4
Chapter 3' ResearCh SUbjeCt ............................................................................................................................ 5

2. Research Background
Chapter 1_ Researoh TrendS ............................................................................................................................. 6

Chapter 2_ PreViOUS Study ............................................................................................................................... 6

3. Research Results

Chapter 1' Research CONTENTS  wrrrrrrerrr ey 8
Chapter 2_ Methods .............................................................................................................................................. 8
Chapter 2_ ReSUltS ............................................................................................................................................ 12

4. Research Summary
Chapter 1. SUMMATY PAFt T et 18
Chapter 2. Summary part ZP o e R e e mreaaat M oo 18

5. Research Discussion
Chapter —]' COﬂC|USiOﬂ ...................................................................................................................................... ‘]9

Chapter 2. EXpected Benefits i 19

6. References



M1 & AME

1 ] QITLTPEEFO| T Q0 «ovreereereereseeseenet et 6
2 O TLTHEEO| T QA oottt 6
3 A O TP EFO| E[ZE R IE  ceereerererieresies it et e 7
Moo & 2o JlaMy e

1 A AN CHAS] LYQ| B B o 3
2 A MBUOITE LY Tl Z I oo 8

A 3

2 A

37(—1

T oodTLsd e o A

OF JLTHELE L2 coevrevseesoeseessessesie ettt 10
O|_:|__|.L7|.|I:é|- _7;E7§_|XI_‘|_"—L||: al I:(IDI—R:‘LI ...................................................................................................................... 10
O:]?.?Edjl_l. ........................................................................................................................................................ 14

18 FZRIQUX CHH| Gl SR 20
OF] OfTLO| DAL QI J[ O oreereessoeesoessoeesieess e 20
o5 & oTNLHD HEHE

1R O TP ADTFO| SFRHFOE ottt sttt 29
DFL T LH EL T oevererereeeeeereoese oo 01
A6 E ADEH



15 ME

14 d770de] 7He

1. Microbial paleogenomics

A= EFFHEAEA, dEAFE, d5E, At S)dA AlF3 FHHE IZoE B4
719 AAFF(HA =379 1‘43 Wake] 55 9 i $=3H)7} deep-biosphere2}2] 13
A& microbial paleogenomics #2418 £3lo] wpofslazal &

2712 HUE B8 17 6 Solol XIFI12u8 (PNAS, 2018)

Pal[ Eocene [Oli [ Mio | Pliccene | Pleistocene Holocene

S. Hemisphere Ice Sheets 15

N. Hemisphere Ice Sheets

——— Zachos o al. {2008) —— Lisiocki & Raymo (2004)

60 40 20 5 3 1

N 1‘6 [ ]
Ancient DNA Myr Before Present

Microbial Paleogenomics?|4t2| 17|$ EZAHSIFEH
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2. Microbial paleogenomics w41S 9t thehAld (i) 7] $374 HUAF9] 439

HAE oo AtfriA 54 B gA5H FFdstr]-rd ) e AEF(biota)o] W3}
HHS olsfigtid m(d)ald 7199 AEd(biota)S F5 7Hs. T HAEY vAE F4
A (Genome)E A7-3to] 117]%8+7 (Paleo climate)®] S54S 3238+ Paleome(a 37 f- 4 Al;
Paleogenomics) 175 °] A2t¥ 3l 9l &(Science, 2011; PNAS, 2013).

3. W9 paleogenomics % 3F

T AT ot s H=3) E"W% 3l SGEF HAE AFaooA S4]¢
A7) FA A M) E st vAAES] F- A (Microbial Paleogenomics) E4do] &l
(Scientific Reports, 2017)
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2 a7 U8 @ 23
L AHaT Al

HARA Y] AT A= 2011 ) AR ofeb2 s AESE FARlA ] HEE
¥ =24 SMTZ(Sulfate Methane Transition Zone) A|FFoE o2 E A 374 HsH 7| &3+
HshE vhgste A= A (Paleome)E ATste] S2A 2 SAFAS A=A E &
A3t S (Scientific Reports, 2017).
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OFEN Inference on Paleoclimate Change
Using Microbial Habitat Preference
in Arctic Holocene Sediments
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1 Getz lIce Shelf BOX10B Getzl | 73° 589692 | 115°46.1438’ 40 1237 7 8
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