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T9EMESE
Finlay Stewart (Assistant professor, Neuroethology)

1. Research

1. Chromatic motion vision in Papilio
I completed and published my study showing that Papilio butterflies can detect motion using
chromatic contrast in the absence of luminance contrast, which had not previously been
demonstrated in an insect.

2. Colour opponency in a tetrachromatic butterfly
Using a novel pentachromatic projection system that | have built, I am in the process of
conducting a detailed behavioural investigation of the phenomena of spectral opponency and
colour induction in Papilio xuthus.

3. Killer fly aerial pursuit
In collaboration with Dr Paloma Gonzalez-Bellido at Cambridge University, | have built a closed-
loop virtual reality system to investigate the extremely fast pursuit flights of predatory flies.

4. Connectome analysis of the Papilio lamina
I have continued my collaboration with Dr Atsuko Matsushita, attempting to ascertain the
connectivity of neurons in butterfly optic lobes from electron microscope images. In the last year
I have moved on from semi-automatic segmentation to the problem of automatic synapse
identification.

5. Visual leaf selection for ovipostion in Papilio
I have continued to supervise PhD student Hiromi Nagaya, establishing computational methods
for tracking and analysing butterflies' 3D flight trajectories. | have also provided advice on
experimental design and statistical analysis.

2. Publications

eResearch articles:

1. Stewart FJ, Kinoshita M & Arikawa K (2015). The butterfly Papilio xuthus detects visual motion
using chromatic contrast. Biology Letters 11, 20150687.

elnvited talks:

1. Stewart FJ, Kinoshita M & Arikawa K: The butterfly Papilio xuthus detects visual motion using
chromatic contrast. Special invited seminar, University of Cambridge, UK, Sep 2015.

2. Matsushita A, Stewart FJ, Toba I, Miyazaki N, Murata K & Arikawa K: Automatic detection of
synapses in SBF-SEM images of a Papilio lamina cartridge. Zoological Society of Japan; Sep
2015, Niigata.

eConference poster presentations:

1. Stewart FJ, Kinoshita M & Arikawa K: Chromatic motion vision in the butterfly Papilio xuthus.
Gordon Research Conference: Neuroethology; Jun 2015, Lucca, Italy.

2. Stewart FJ, Kinoshita M & Arikawa K: Chromatic motion vision in the butterfly Papilio xuthus.
Japanese Society for Comparative Physiology and Biochemistry; Dec 2015, Hiroshima.

3. Matsushita A, Stewart FJ, Toba I, Miyazaki N, Murata K & Arikawa K:7 7/ \MEZEREY 2 —
/L P SBF-SEM BRI 5 T 7 A0 A &~ =27 /L HO Lk SSSEM HFJEilie
&AEFMIFSt G RV —2 27 Nov 2015, Okazaki.

4. Nagaya H, Stewart FJ, Arikawa K & Kinoshita M: Leaf selection in ovipositing Papilio butterfly.
Japanese Society for Comparative Physiology and Biochemistry; Dec 2015, Hiroshima.

5. Matsushita A, Stewart FJ, Perry M, Kinoshita M & Arikawa K: Butterfly R9 photoreceptors are
short visual fibers — SBF-SEM and immunohistochemical analysis. Japanese Society for
Comparative Physiology and Biochemistry; Dec 2015, Hiroshima.
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3. Education
eScientific writing (English) workshop, Freshman course, Oct 2015.
el ecture for Micro- and macrobiology Il course: “Behavioral modelling”, Apr 2015.
eSecondary supervisor to PhD student Hiromi Nagaya
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1. Q. LAU, Y. YASUKOCHI, *Y. SATTA, (2015) A limit to the divergent allele advantage model
supported by variable pathogen recognition across HLA-DRBI allele lineages. Tissue Antigens:
doi: 10.1111/tan.12667

2. N. SUZUKI-HASHIDO, T. HAYAKAWA, A. MATSUI, Y. GO, Y. ISHIMARU, T. MISAKA, K.
ABE, H. HIRAI, *Y. SATTA, and *H. IMAI. (2015) Rapid expansion of phenylthiocarbamide non-
tasters among Japanese macaques. PLoS ONE 10, e0132016.

3. S. TAKAHASHI-KARIYAZONO, Y. SATTA, and Y. TERAI 2015 Genetic diversity of fluorescent
protein genes generated by gene duplication and alternative splicing in reef-building corals.
Zoological Letters 1:23 doi 10.1186/s40851-015-0020-5

4. Y. YASUKOCHI and Y. SATTA, 2015 Molecular Evolution of the CYP2D Subfamily in Primates:
Purifying Selection on Substrate Recognition Sites without the Frequent or Long-Tract Gene
Conversion. Genome Biology and Evolution doi:10.1093/gbe/evv056.
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1. Lau, Quintin, Yasukochi, Yoshiki and Satta, Yoko: Variable pathogen-recognising capacity across
HLA-DRBL1 allele lineages supports a limit to the divergent allele advantage model. SMBE2015,
Viena, Austria, June 12-14, 2015

2. Lau, Quintin, lgawa, Takeshi and Satta, Yoko: Immunogenetics of Japanese frogs. Genetic society
of Japan Annual Conference Sendai, September 26, 2015

3. Naoko Fujito, Toshiyuki Hayakawa, Masaya Hane, Ken Kitajima, Chihiro Sato, Yoko Satta:
Adaptive evolution of the promoter region of the Sialyltransferase 8B ( STX ) gene. SMBE2015,

Viena, Austria, June 12-14, 2015
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RO EDOIFENEREN ZET 256, EEOBE X, TR EMFEns et
ATRLR &N D, B O b & TiE, fEk - M%@E%#ﬁ@ﬁmbfﬁﬁéhtgg
TERRIZED, A 32T 4 v 7 AEBRHEENRE D FEARIERI S FAdL, R - BRI L % B dA
LT ORGEIREE CRL1-45) DRI ET S, Z O, BRATEOEAHES
B FEOENRE, AN COREEFE KL DIFFEFIC, EFIEBET L & I3k & BRI
B AERRNE LA AT LT HANE Y 2 b —3 g VETHRE LT, = OB
ﬁ%% BT HINR Y I ab—ar EETENART 4 v 7 ABGROEEITEL 5T
Fl & AT 21T\ R —ZERIEREE T CORAFDES . MlaN O FEE B A RIS ICHE
éﬂé&%&Tim4F@%ﬁ@&ﬁ@«@ﬁ%%ﬁ%#o

AT IAILNRRITEOLEL T

ATV AFTER A B T7THREBIOB RO~ 7 VT = R ORI,
TN SRAEE LS OFITH 2 TR U, Sl U 7 F o XA TOREDIRS EITHI 200D

BT SDOICREIED, ZTNETICHB LA v 7V o FOPRER AR & H 8

AR E OB D T I 2 b—F — L ZIRGEREEIC L D EEE O TTIK T iEZ v

T2 RAT TRIO ATREMEIZ DWW T & B IZEERI 72 o 21D, v 3R R 2R (L TRl O BRI

TL—AU— 7 BRI L AET,
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2. IRERYA L
oREMX (EFHHY)
1. Kaito, C., Dieckmann, U., Sasaki, A., Takasu, F. (2016) Beyond pairs: Definition and
interpretation of third-order structure in spatial point patterns (2015) Journal of Theoretical
Biology, 372, pp. 22-38.

o TR RE
1. SRR, Ex REE (2016) : JRIEIA & 18 Eoiifb. RYYEDA RS, N iR, BARZL
REF 2

2. fExKEH (2016) : b DA T AT W, EYSEDAREY:. ST A

¥
Ul
iy
i
0y
=

oftE L=V R D Y LS

o AR - BFEE

1. Akira Sasaki: Invasion threshold and evolution in spatially heterogeneous epidemic models.
Workshop "Spatial evolutionary epidemiology”, Le Hameau de I'Etoile, Montpellier, France, June 3-
7, 2014. Akira Sasaki, Pattern of speciation in multidimensional niche space. Gordon Research
Conference SPECIATION 2015 (March 15-20, 2015, Four Points Sheraton Harbor Resort, Ventura,
California).

2. e oRER THGRHE(LEYE) 2015 SRRGWEREE T VEFIAM 2 — X - KjlifsE, 2015 4F
8H1H-8H10H

3. Akira Sasaki. The coevolution of human antiviral protein APOBEC3G and HIV protein Vif: A
theoretical study. Mathematical modeling for emerging infectious diseases. 2015 Joint Meeting of
The 5th China-Japan-Korea Colloquium on Mathematical Biology and The Japanese Society
for Mathematical Biology, August 26 - 29, 2015, Doshisha University, Kyoto, Japan

4. Per KB TOA VA LIEELECOSIEE T L, BRERZHIEF I F— EafE
R DELEFMA]. 201545 H 26 H, HKEREIZET, HeE

5. Akira Sasaki, Projecting evolutionary trajectory of influenza A virus: Multidimensional scaling and
individual based antigenic drift model. ICMMA 2014 'Crowd Dynamics', January 12, 2015, Meiji
University, Tokyo
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3. &F\

ofE THAZEIEE

1. TR (EfT4EE) (IRZEH)
2. WilE & (EEFEE)

3. (HEEER|T (EXERiES

4. FAREE (EfEFEE)

el ES

L ~7wugYs (2B, EPiEm
2. EWEt (1 HAZ, FRiEsR)

HNEAKEIBE

4. NERESE
1. BARFNIRES - FrpiiiEmlar st (iR e l) v 4 v 2—15 EH 5 O FER S= i
Ml BFZefNERE - ex KBE (2012~2017) #3%H 130,000 T-H
2. HAFHIEES - TS (B) T4 v 7o P oA 2L FRIBGO 7 L —27 2L
— | WFRREE - fex REE (2013~2015) #%d 13,700 T-H
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EREMFELH

I F&t CEER. £EEERES)

1. ART—<

1. BE¥R—ZRADY/ LELHE
T MIEMEOBRFHKTHY . TNURERERIZI>TETHZ L, ZLTEARN
WHRIZZ TN D Z N, #EDOIRTH D, ZO7 v AZHEGRICEREL, 7/
ATF—BHRAHEZ LIZX > T, DNA L~ULDHELD A B = XL H RS 5,

2. BIRFEXRIJA L
REMRX (BEFHHY)
1. Takeuchi, Y., and H. Innan (2015) Evaluating the performance of neutrality tests of a local
community using a niche-structured simulation model. Oikos 124: 1203-1214.
2. Fawecett, J. A., and H. Innan (2015) Spreading good news. eL.ife 4: e07108.

o ETAREE
1. 2L

oELI-VIURTSHLE
2. L

oEFEE - BIFAE
1. Innan H: Footprint of selection in duplicated genes. Population and Evolutionary Genomics, Mar
2015, Tutzing, Germany.

oFERHR

L

3. &BE
o HEFRIEE
1. KBMZ  (EEEH)
2. EEHE (i)
3. MeEsET  (F(TfEH)

ofH HITH

1. ~/r7nAkpy=x (2 Hif7, SEHiER)
2. Ium~wruEWT  (2HAL, EFER)
3. BlEFgmxoEXF (2 Hifiz, eLearning)

o NEAHK S IBEE
L

4. SNEHEE

1. HARZNREMES FEme g mbh4e  iamdeRf i HENBRESHER & s/ A2 X
%I — R DNA SHIRK DAL A = X & | BFFEERFE  HIFE A8 (2011~2016) #3%H 82, 000
TH

2. BAARZMRREES PR gEaibhe & B 14 Ao MgsEsir 2 FH L7 s b |
e - ElE SR (2015~2018) #A%H 20, 000 T-H
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5. ByHR
1. 20153 H24H~3H38H FKAY-+Iz2r~RAMZT, “Population and Evolurionary
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EREMFEIH

A A (GBER HEEWF)

1.

1.

2.

WET—<

HREM QB IRRICBE S HHHE
FDITHCEKNIINE T HMEN e ORI ED LS REELZ 52 TWHraH
MRS T, BT, B OHMAEKIZIE U TH D b FRIHMEFNICH 1235
A5 & 1% 13 (conditional cooperator) MEFIZFAET D54, B2V L ~icBiT 5
T OZEMSMIIRIBITEM S, \RM W hE, R EWIE . BERMEN IE O =&
DIAENERIND Z e R Lz, B0 TII~/ra 7 ke z2 O CEE DT
B ERBEREHBRZBICET VL, B ONEIREAHEGR T 25/ F03 000 25 2
ET, MBIENY ZADHER T L~ THAINZERTE DR EE /AL,

FEDHELICEET BRI

3 DOFF ORI TE 2 iS5 T4E2523 ) (social learning)ix. H 5 23alf 78832 L Canik
ATEN 2 HICo D MEESEE ] (individual learning) K W b —#%IC 2 A FVINEL, Ko T
Z < OFEERIIEETE L0 bt FEICHE T 5 L 512725 &9 producer-scrounger % o
HEWY Lo~ AR, REREIT Wright D BT /L4 W T, ZZMESENFET D5
B ZOTV L BNRRENDDERS, REMZRSEM203 5 b 22 MRS R EE ~0
BEEOHEKL, EHICBIFA2HBOERHOMRKE =0T 2 AL, 72, 4
IZE > THRLNTHHEN = TRERIHEDLNDIHBAEDOET VI L THEIT 21T > 72,

#HE - e T—42Hh 5 R B3 ABITEDEN

BTG -« KIEHID N D ENRERREF 2 MHT L. Z ORI B IREEORVA IR ERDMELE L T =
TEERMLE, £, B2 AARICEB T 2D TALOERK 2 D W E KRFEFEAORRH & 3
FITITV, BT OMERNFE T, FE_TOZFNIL XTI HD LIZRAZ Ex
H L. ”two-child norm” D58 & D E&ALIZHKEN LTz,

Adaptive Dynamics ¥ DT

HEAL LT 7 L 72 B (singular strategy) 3 U R 22 1E (convergence stable) Tl & 2 (L IZ %
7E (evolutionarily stable) TiL72 WIRHICTEE ORI/ I3 & 5, SERNAFET 2 2= MfgiE
DK D AR I TARAE S 2 0T 2 2T~ T, ZORER.. B O S 23 I
HICHR R BIBOE TH 2 b D56 O K 9 BREISN ZBRO T, 1 RIEF IS 22 IS ORI
ERR DI ZE Z D IZ<< T2 &2 /AH LK,

MREXRJR

oJREMX (ExHHY)

1.

Tonoike A, Nagasawa M, Mogi K, Serpell JA, Ohtsuki H & Kikusui T (2015) Comparison of owner-
reported behavioral characteristics among genetically clustered breeds of dog Canis familiaris.
Scientific Reports, 5:17710.

Sekiguchi T & Ohtsuki H (2015) Effective group size of majority vote accuracy in sequential
decision-making. Japan Journal of Industrial and Applied Mathematics, 32(3): 595-614.
Sekiguchi T & Ohtsuki H (in press) Fixation probabilities of strategies for bimatrix games in finite
populations. Dynamic Games and Applications.

Ohtsuki H, Iwasa Y & Nowak MA (2015) Reputation effects in public and private interactions. PLOS
Computational Biology, 11(11):e1004527.

Morita M, Ohtsuki H & Hiraiwa-Hasegawa M (in press) Does Sexual Conflict between Mother and
Father Lead to Fertility Decline? A Questionnaire Survey in a Modern Developed Society. Human
Nature.

Morita M, Ohtsuki H & Hiraiwa-Hasegawa M (in press) A panel data analysis of the probability of
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childbirth in a Japanese sample: new evidence of the two-child norm. American Journal of Human
Biology.

7. Nakahashi W & Ohtsuki H (2015) When is emotional contagion adaptive? Journal of Theoretical
Biology, 380:480-488.
8. Kobayashi Y, Wakano JY & Ohtsuki H (2015) A paradox of cumulative culture. Journal of
Theoretical Biology, 379:79-88.
o R RHE

L

otE LIV VRSO LE

1.

[\]

"Social dilemma" (with Wakano JY & Kobayashi Y) 2015 Joint Meeting of The 5th China-Japan-
Korea Colloquium on Mathematical Biology and The Japanese Society for Mathematical Biology,
Ryoshin-kan, Imadegawa campus, Doshisha University, Kyoto, Japan 2015.8.29

by va WL S — A HEROERT (e BKRE) F—2BEwmY —2 v a v 2016
FORRFAGE 2 v o /X 2R A ZER AN SR NS AR — V) 20 27 7 Lo A)b— 4
2015.3.6

o B FREE - HHEE

1.

Ohtsuki H "How to apply kin selection theory to evolutionary games" 2015 Joint Meeting of The 5th
China-Japan-Korea Colloguium on Mathematical Biology and The Japanese Society for
Mathematical Biology, Ryoshin-kan, Imadegawa campus, Doshisha University, Kyoto, Japan
2015.8.28

KW A "BIREME T A OISABIEEOFTEN D" B8 KO "EWFICBIT LS — A

HL G O B -A TR T 5 L & Hi 2" SWET(Summer Workshop on Economic Theory)2015

/IMERERL R 5 SAE 370 ZE 2015.85

K#l /A "Evolution of Coordinated Cooperation" #&# % « A% HEI=UV—2 T av 7/
MY L <RI BT 2 E=-F I AR O BEERICER LT S LAY

KEFF ¥ 782 2015.7.29

ERHR

1.

Ohtsuki H "Evolution of Coordinated Cooperation” 2015 Joint Meeting of The 5th China-Japan-
Korea Colloquium on Mathematical Biology and The Japanese Society for Mathematical Biology,
Ryoshin-kan, Imadegawa campus, Doshisha University, Kyoto, Japan 2015.8.29 (1 §H)

KM /A "Reputation effects in public and private interactions." 7" — LAEiHT—2 v a v/
2016 HURKZFAMF v o R ARF AR AN TR CONEAR— )2 B a7 7 LA
Jb—2 2015.3.7 (115H)

K A "EEEROERSRE" AARLERBFEREE 63 Fila R IIaEEE 2 —
2015.3.24 (M1gH)

3. HBE
o B THIRIEE

1.

© 00 N O O &= W N

K% & ()
N & (FIIF5E)
FEER T (RlFEEH)
WILAET (RFEH)
g H535)
Pk H535)
AR HER{ 1H55)
SEHEAF H535)
B RR D H535)
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. Izu~ru4dyzEl (1 =)
2. SeiEpTIEH (2 HH£EH)
3. EMEHE (75a<) KEEMBFHE 07 75 EalEdF EDH
) D)
4. AT (3z2<) (HAEMBFHEHE 0 s 75 HEELS)
5. LA — NFRERH R (75 =2~)
NEANK SR

7L

4. NEEE

1. HARZNRES Bt g e Breihfasarse (Fseisiesei)  Frmprse
EMEOmE IS TR REE K A (2013-2017) #%H 45,500 T-H (&)
2. HAARFMIRMS RIS ERMEE HFME B TENIRCEMMBEAEE-RZEI Al
To A ARNER R O ) AFJEINERE KB A (2014-2016) #3%H 3,510 TH (T7iE)
3. AARIRES RSB MiBhe SRS B THEE MM EERBESIC L 287270k
A Rk Fah) WFgER 0 KL A (2015-2017) 2015 424y Bdadagd 1,170 T
!
5. @Bk
L
6. %8
L
7. XREE
ott X HHK
1. AAREBEAYT S HEEE - 2
2.  HBARAMITENE TS Gigrpiis s
3. Faculty of 100 (Theoretical Biology)  Faculty member
4. Journal of Evolutionary Biology Reviewing Editor
5. GBS "HELEMFEND R ~EEEHSCHRIIFEET 200" F 5 [0l Basic
Science Seminar of Women's Health Care (KB) H7 V777 ¢ 7 KBk 2016.2.27
6. EIEE "HELEWFENS RTEHAR ~ 7 EESHERIIFEET S 00" % 5 |8l Basic
Science Seminar of Women's Health Care (44 H&E) 4dE/LV—t & U— 2016.1.30
7. GEHEES "ELAEYEND RAR ~ 2 RESCHARIIGEIET S O ALIE T E M AR
& e FLIRER A REI AT L 2 B~ ¢ Y 2015.11.14
8. HEZD "EEWFND R 130 RIBEHESER R AR S R FIES X
RV —RNLv 7 Fy— FHEXAvEEBESZEYS 2015.10.25
9. GEHZ "HECAEWTEND IR ~ e EAARSCHRIIGFET 200" & 5 [A] Basic
Science Seminar of Women's Health Care (3R50)  KFEITH 2474 7F % 2015.10.3
10. G "HECEYTE D TR ~ e REAARSHRIIGFET 200" 5 35 RIKHIX
PEI NBHIFTES  BURFESE0 3 5fl BL 5 4 583 =  2015.74
11. §HEES LAY TG R ~ 72 EAESCHRIIAFIET 2O 67 [0 H AEFR
I AR EmE T o F a b I —34 U7 ¢ Ak 2015.4.12
I XKETREZELHE

1.

RSP HEE S R IR o el [ S T8GR ) (580 1,2 #R4E1M1)) 2015.4.7 - 7.10
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MENER T

EH FFE B, ¥/ LELE - IEDIRATA I R)

1.

MET—<

fE EHEYIICE TS DNA A FILlEE S / LDHELDHRE

P FAEY 1 45D DNA XA T ALIRREEZ IR S — 7 = o —Z Lo TREL., 7/ LY
A XOEEME & HIZ DNA ATF AL LB EFR L THWAEERALNILE (WY 710
=7 K% Gaut #i% & D ILFINFLL),

DNA X FJLE LIEEFRFIQ HELDHE
A XFRAF A RIZEBNT, BERSIDOZEA DNA A F AL b EZ N ST
W, FFEDBE FREIZEWV T, DNA A F LD B L EZ2 WS35 72D, ARSI DZE
b2 B3 5 A 0 B IRIEIRDME T,

BEFHRIZEET S FS VARV U OERBEIHOFE
BB TWEICHFET D T VAR Y OFRBUHIEERE BT 298 217> 7= (OIST &
ez & o LFEFZE),

¥4EIET— F RNA & DNA A FJ)LIEICEET B RFE
vaA XFRAFICBIT2H8HIET— FRNA & DNA A F Lk & OFRIZOWTHIE 21T -
7= (EWMFRIGTIEE, S RKRFLEHE & O LRI,

EFDEEFRAFILIEDRE
bt FOBIETHNIZR OIS DNA X FALOE(L/ N2 — 2B G Ui (FHAGIRBh 2 &
D H[FFFE),

2Ny FDOEDIEDHE
TZVHIDOT 427 P TENCAERT D7 Yy PO & Fo k2 B
LIcBInFOREZIT > 72 (FFHBEE OILFFIE),

BIEMEEERIBICES L4 RRFEDHR
MEAELE FEHRER B T 6 O FFRIES SNTo A RRMOET ) AFI L FEE T 0 7 7 A V& ik
E LTz FHEBhE & DILFRIAFSE),

2. MERKRIVX b
RERX (EFEHY)

1.

T. N. Le, Y. Miyazaki, S. Takuno & H. Saze (2015).

Epigenetic regulation of intragenic transposable elements impacts gene transcription in Arabidopsis
thaliana.

Nucleic Acids Research 43, 3911-3921.

S. Takuno, P. Ralph, K. Swarts, R. J. Elshire, J. C. Glaubitz, E. S. Buckler, M. B. Hufford & J. Ross-
Ibarra (2015)

Independent molecular basis of convergent highland adaptation in maize.

Genetics 200, 1297-1312.

A. Bousios, C. M. Diez, S. Takuno, V. Bystry, N. Darzentas & B. S. Gaut (2016)

Avrole for palindromic structures in the cis-region of maize Sirevirus LTRs in transposable element
evolution and host epigenetic response.

Genome Research 26, 226-237.

S. Takuno, J. H. Ran & B. S. Gaut (2016)

Evolutionary patterns of genic DNA methylation vary across land plants.
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Nature Plants 2, 15222.

oFEMMERZE
L

otE LIV UROHLE
L

o EFREE - HATFEE
1. EERRE  BEERFEDE V=X T 47 A, HRZE Y= X7 4 7 Aif%ES 2015
F5H RGO (KA —RRHOva— b F—2 @) |
2. EERRSE  DNA 2 Foufb & RS o (k. HARBESS 20154F 9 A BIEKR .,
BEIL.
3. FEEPFY : The effect of domestication bottlenecks. 28 2 [a]%7° ) A SARMMET Y — 7 2 a v
7 20154 12 A AR TFRERT. )l

R

L. T.N. Le, Eietht, Riek ., TERPE, EREER . oA XTFATEIEfA v hry
WEBITZ2V = MANOZEY =T 4y 7. BARATE Y = X7 4 7 AR
201545 1 Al a o ——fEmia, #UL (KA X —%K)

2. SPHUER, EOREOKER, FERRtkia. BEOE U0 7 FUTHIES 7 U v RORER OEN
wAES T RIS OMKEE & O/, AAE(LTS 20154 8 H  HHRK%F, BT

3. S.Takuno, J. H. Ran & B. S. Gaut (2015)
Evolutionary patterns of genic DNA methylation across a broad taxonomic sample of

Land Plants.
Plant & Animal Genome Conference XXIV, San Diego, California (Poster presentation).
3. HAE
o BT HFRIEE
L
oiHHIZE
. e~ ra4Wd i B FREEZHEY, 2§67, EHHEE)
2. SeEBEEH (a7 I rEEEMY . 2 B, EPEER)
3. ERFERERG XVI  (ZmEV =T 47 A 7 A bR, 1 BN, EiER)
NE ALK SR
L
4. NEPESE

1. BARFINEES B gEmaihe HFME B (V=374 v 7EMIEDLSH
SRIBINOR L] WFIEIER BB (2015-2017) #2%H 2,470 TM

5. @Sk
201641 H8H~1H 15 H 7 AU H %7 ¢ ==-Townand country hotel and convention
center {2 T, [HFE2#” Plant & Animal Genome Conference XXIV?IZE& ML, WZEHEE

P ——

179,

(0))
& XM
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MPEEUARDTEH

FH EE (BR, MELHR. ST RILF—INESR)

1.
1.

MET—<

BRICET2E8IRIILT—YEZHEEEFADKIIBTE

ERRZN OS2I OW TSR ET T 2 720ic, BARICBIT 2@ xv
X —WEL R TE M O RN R 2 AT T D, RO TH5E ] Tholo@mT>x
JUX—WE R (EIThE SR 2 VD BRI ELE O EBRAOAFZE) 25, M5O 7 +—F
AELTET TR, BEREHE L OMEEEN L LTAHY LB E ML 5, IF
REYIZIE 1960 FARHITHD AT DFRAT L 2 I F0R RG22 6 1971 O F =RV
— WA TR S P T B,

HEOLEM LR

FHAZIE, ZOMAE S TIIEANRD DNRWAREEDN D 5, 20T ORI BT
FEIBIICLTIOREENERSND, ZONEMED & £ & ERBNT7 2/t
T 5, REMEORFIIFAEIZL o TRIT TR HOHEMEZ T AND BN ERET
NE THR) ICE>THHERLDOTH D, £, RIHEHITRIT 2 BRSO V7
ZONWTH ZOREMLEEZZICVNTELERH Y, FHBIEOHE bHRF LT\ D,

2. PAEHRKUX b+
EEHRX (BEHEHY)

1. EHNE TR T AP A = AL L TORME RN Bt S5 78 No. 11, pp3l-
49 (2015)
o FRER
1. EaEEE, FHIEFE. 11962 FAradEehd TR A Fer k] SR 58T o &
FRHIBE O] B AR (RAGH K) 2015 4234
2. mEARE. FHXE THRICBIT 2RIV —YHPNEET 2 I 2 =T 1 DK &
KEsE 7 v =7 b BARFRPRE 62 [ (KERTNLKF) 2015425 H
3.  TAKAIWA Yoshinobu and HIRATA Kohji, “The National Laboratory for High Energy
Physics and the Formation of High Energy Physicists Community of Japan” 14th
International Conference on the History of Science in East Asia (Paris) July
2015
4. HIRATA, Kohji, “The Huge and Advanced Engineering as Trans-Science— Nuclear
Plants in Japan -7 Asia—Pacific Science, Technology & Society Network
Biennial Conference 2015, 2nd October 2015, Kaohsiung, Taiwan
5. EHYEE] NEEBFOEEM) BRIt aims e 2016211 BTN F v o8
A
6. FEHYEHE], mEEE [ TARICBIT 28T X — B Pt e H R O R ok
T2560] AAMET 2 (B KRT) 2016429 H
3. &F
oiE TR IEE

L
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4. S\EHEE

1. HARPIIRB SR 2R Fe Ee i Bh & FEAAFZE C T H ARIZE T 2 @ = 1)L X — B i g5 4
ORIt | pFsefEReE - FHEYEE (2013~2015) #%H 31,000 T

2. HARLMIRE B AR B M BT A TR0 R EM & BERE - YFEE
MHEZD NT A AT A WFE5#HEFE - (2013~2016)

3. AR R ZFICE A B &I IE A TRV O AR e 320 & 1L R Hl— B8l
DB OEFERIH| ERRFE O A e (2013~2017)

5. Btk

1. 201547 H 5 H~13 H 14th International Conference on the History of Science in East Asia
(V)
2. 2015410 H 1 H~4 H Asia-Pacific Science, Technology & Society Network Biennial
Conference 2015 (/&%)

3. 201642 H5H~11H ¥ 1L/ K% (Universita degli Studi di Salerno)

o
< M
? m

7. RXRED
O*ixﬁﬁﬁ
1. BEHitaimss biiik-

M KETREELE
L HRURF TR [HiTem) (2015 AE&540)
2. BEISHRBRKFH TR (BB T - BRI B ORE - BE - Kk
(2015 AF=F54)
3. WRLKRFERHEE B - TS s a3a=r—Yar-fRets s Bk K42
(VAR = Qms@sﬂ)

4. -H‘ L L/ RE¥ I F—"Incertitude of Science Appearing in Large Scale Engineering” 2016 4F
2 A
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MPEEUARDTEH

Fik FBZ CEZUR. REFEEMRE - BERNHRR)
1. ET—<
1. EBEVHABERQFEFZYEFDELRHRZ 1945-58)
AMFFED B EE, BB R 6 1950 AR E TOMIE H RO TR B DO HFFER
I OMSIBREZPI HNNCT D2 L Th D, KIRITARDF WAL > TRERMEAT
BV, 1955 LE[TR IZBIE L7 AFJERT O LROB T DBOR ORE, KIBER L YR L&, H
KOJFA B F O RS — IS E £ D & FRFIS, A AROIR B oW Z 72 & &
ZHND, AUFRITEMAANC, REEARTERFYBZENER LI, LW IRWIZERZD
Hz BfE L. WA &2 - TR JERH NS fkRe L T 2 ORI OIRF MBI O R & T D
FERE s BB RZASLNILES LTD2HDTH D,
2. HETBARDRFYEZDRIL]
KAWL, HARIZEBT DI F B F O RN 2 ESAICTA L, e AR TH D 2257
FOWMIT N—T PN L X T O EIIL LS E T2 0 ThD, SHEET, BHET5
SCHRD HR N 2299700, —HRMERE ISR LTz,
3. _MCHFHMOIREAIFRE]
RO HET, BRATD B kR O B RO IAIZIB W TR E & EI4 R- L, Lokl A
RO A WEF DRI OV TORFEIC IS 2 BERIEHR Th o 203, £ ORFFERE
DRERO—EE LT, CRFHECOWTOLRRRMFIEL B L T\ 5, KFEEITE O
TE¥AMED , REEOHRA HIEL T 5,
2. AREKRJRA L
oF MM ERE
1. Kenji Ito, “La science <<occidentale>> sous la restauration Meiji: Mimétisme ou appropriation?” in
K. Raj and O. Sibum (eds.), Histoire des sciences et des savoirs. t. 2: Modernité et globalization,
Paris: Seuil, 2015.
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REMBEA

ettt 1 (Life Science and Society 1)

A A

SRR 2500 (Kaori lida)

SRR W | 1,2,3 4F I T (2/15-16) /%11 Hayama Campus
RS T
X ive'y 1HAL (1 credit)
REERM SR afige,/ ik English (28 AAGE OK OLAITIRY, A AGE)
FRZEOHZE (200FF2 L) This is an introductory course of the history of biology. The
course will start around the time of Charles Darwin and will
go into topics of the later 20th century such as gene therapy
and Green Revolution. Students in any field are welcome.
F—U—FK History of biology, evolution, genetics
e | Topics to be covered (tentative):
1. Realizing the deep past in the Christian worldview
2. Charles Darwin and the Origin of Species
3. Social Darwinism, eugenics
4. Genetics and the Cold War
5. Sociobiology debate, genetic determinism
6. Gene therapy
7. Green Revolution
BN ISR E ARG AL HE | S, LR —]  (attendance, essays)
BrtE 7L
BEE HEARST
FREH Y BB O G BIEEEARAR HAFZEE R (1520)
email: iida_kaori@soken. ac. jp
< DA,
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RA)NEHF 2%, FROEEER., OE EEdz, AR
Al M TR ENERR
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B3ttt o—Hchh . ZoEIIZF O~ DS BiA, #%
FREOWRM & EEUR TIEH Y 2720, 5% O%EE - i NG
FRIZE DT, HICE DB OEMM 2 i8R SE L 0%
WHZRSRICE E 20 TIER<, BHOMERS &S L OB
WICOWTHEMIZEZONDIENNSLEL SN, 040 L5
ENRDOENTND, RKIRETIE, V—2 v a v THODOHFE
R BHOHENERICOWVTEZ, BREZBRR, T 268 %
179 & & BT, BRTHBENLBREIINT D F TORFMIE DL
BANDA RN NI EDL I RLONRH D0, BHFEOHRA
VORI NINE HORFHEINERE PO X HIZBEE L TV Do
WTEES,

FHEDIHRIEL FREORS, AR

frhuX s gy

U—27 v a v HEANOWFIERERE
T—7vay 7 I5HORHMG)
JELICRBIT DRSS A s K

. BB OREA 3T b ERVEERANEOR

A

WA O 4 P & AT
i 1

L= (50%) I LU OISR #mz i (50%)

HHE EREPICEAAT 5,

zEE WEFEFICRANT 5,

PR S BB OELSE S FRAEE AR 1642 (B5h)

Z DA, B GEFR=)  12/3 1300-1750  12/4 0900-1750
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Course title

Science, Technology, and SocietyIl

Name of instructor

Prof. Mariko Hasewaga, Prof. Kohji Hirata, Assoc. Prof.
Kenji Ito, Lecturer Kaori Iida, Assoc. Prof. (tokunin

junkyoju) Yoshiyuki Kikuchi

Year,/Term,Place

1)1, 2 3 Year, /First semester (4/30-5/1),Hayama

Number of credits

1credit (Required)
*Select this course (English) or the Japanese equivalent
Bl Hifffettan”

Language

English

Course description

It is essential for researchers in science and
technology to understand and explain the broader
impacts of their research activities. In this course
participants practice in articulating, organizing, and
commuhicating their own ideas of the social
significance of their research topics and fields in
workshops, followed by lectures on the social impact
of scientific research in the past and present and its

implications for today’s science and technology

policies.
Keyword Science and Society, Social Impact of Science, Social
History of Science, Science and Technology Policy
Curriculum 1. Introduction
2. Workshop “Future vision of your own research”
3. Workshop “Future vision of your research field”
4. Social impact of science in historical perspectives
5. Social impact of science in the contemporary world
and its relevance to science and technology policy
Evaluation Essay (50%) and Activities/Discussion during class (50%)
Text book TBA, handouts circulated during class
References TBA
Contact Prof. Kikuchi (1642)
Other
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BEER B4 ot b (Integrated Evolutionary Biology)
HEA - B4 YRFHEET- - Pl

KRFEE P We B W | 158 RIE (1/6, 7, 13, 14, 2/3) /HEL
i == 5

L 2

BEERER, SR8 Lecture,English

FEEOWEE (2 0 O5F2E)

Biosystems on the earth can be classified into systems with different
levels of complexity, from a cell to society. This course is to discuss
evolution of such systems from viewpoints of “elements (members) in
each system", " interaction between elements" and "theory to describe

this interaction”.

F—U—F Evolution of biosystems, human evolution, molecular evolution,
ethology, mathematical and theoretical biology
e i) 1. Tree of life (4#H) —  basic knowledge of molecular evolution : 1/6

2. Human evolution —genetics, adaptation, environment - (FLf5c) : 1/7
3. Prediction for future -mathematical and theoretical biology- (KA
1/13

4. Animal behaviour - mechanism and evolution - (A :1/14

5. Genome, chromosome, and cell K « B - S&H) :2/3

NSO & et
HLHE

Participation in all lecture offered is requirement.

HplE
S5 E
BEEH Y EE OEREST SEERE 204 558 PR 1574 ()

Z DAt
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K & | A &
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2 (10:30-12:00

3 (13:00-14:30)

4 (14:30-16:00)

PAR AN/

BT = EMMELT D, BAFEEIT, BE - NEOLT =X —0IO@QORRRICEET S Z &,

FEREIEA T —~ OHYHE LA

F—= R WA OBLE

P T i W SRR AR L. 2 2705 PCR W72 & CHE OWHE T3tk 2 IG5 2
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T SEAPHEB O G . 7 EE) & BRI O BN 2 B8 B, FEL Tl
FTE b A B FR OB RHEEN 2T % 1200 O FeRER IR 5L, AR O AL -

Finlay Stewart

OWTHFEED S,

KRBE NG LE L, Tr7 T I 7 OIFFICHEMBERRT 5, %A EIC

e AN/ it N N . N e IR .
”2;%/7 éﬁﬁ; KD F — 2R~ % 5 % %0 HIIICIE T 7 4 L OFRIAR, BX
" HLU. SR A Y S 2 L—y 3 oS OB 3 % B 5T
S R Y BRI 2B OTEIELE. R 5B AR 4 U, BN
PR NG BB BT —FUUE, S OPEERRT 5.
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RS i HAGEE 7ol 30GE
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BIAENFADRL Y SEHIZHOWT, BEFIINEFHR LB NS
TKRIEFZPNT 5, & FORERMEOEEI BN E ZET
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ICENTNDDNEND JEIZHONWT, FEiOMIZERER L & Hic
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3. REHIZAREOR Y 7

4. v FOHE

5. b NOMAA~DHLH

6. IEER &L

NSO & et
S

LA— D5 KO CRFAT

HoplE: [Human Evolutionary Geneticsl) Second edition. Jobling,
Hollox, Hurles, Kivisild and Tyler-Smith (&) Garland
Science

ZEE CEr LW AR = H B (R skt
eV —2efb75 © okl Ak pith f G5) AU
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2015/6/9

Ryosuke KIMURA (Associate Professor, University of the
Ryukyus)
Genomic Anthropology

Gojobori

2015/7/14

Ken NAITO (Principal Investigator, National Institute of
Agrobiological Sciences)
Genus Vigna —the Wild & Sexy —

Takuno
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Asato KUROIWA (Associate Professor, Hokkaido University)
Evolution of sex chromosomes and ex-determining mechanism
in a Y-absent mammal

Terai
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Takeshi NAKAGAWA (Professor, Ritsumeikan University)
How did mankind survive the periods of misbehaving climate?

Hongo, Nasu

2015/11/17

Tetsu SATO (Professor, Research Institute for Humanity and
Nature)
Knowledge production supporting decisions and actions
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Hirohisa KISHINO (Professor, the University of Tokyo)
Interpreting biodiversity and evolution through statistical
models
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Takao ITIOKA (Professor, Kyoto University)
Diversity and ecology of insect community in tropical
rainforests
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Title:

Genomic Anthropology

AFFST GRERKTE HEEFR)

Ryosuke Kimura (Associate Professor, University of the Ryukyus)

Abstract:

Each human individual has different combinations of alleles in the genome, which
causes the individual phenotypic variation. In addition, there are phenotypes remarkably
differentiated between populations in some physical and physiological traits. For
understanding how the human biological diversity was shaped and maintained, it is
important to know 1) how humans spread all over the world, 2) how large genomic and
phenotypic diversities generated under the neutral condition, 3) how humans adapted to
their new environments, and 4) how the genomic variation is associated with the
phenotypic variation. The main interest of our laboratory is to reconstruct the
evolutionary history of Asian populations, with special focus on the Ryukyu people.
Furthermore, we are tackling to identify genomic factors associated with visible traits
such as facial, dental, and hair morphologies. The advancement of the recent DNA
technology and the dense catalog of genomic variations have dramatically changed the
strategy of biological studies, and researchers are being forced to face a huge volume of
genomic data. The field of genetic anthropology is no exception. In this seminar, | will
give a brief overview of the fast-evolving field as well as introduce our studies.

TOFAENT AT NESZCHR, w3, PR L :
An Introduction to Population Genetics: Theory and Applications, Nielsen R
and Slatkin M, Sinauer Associates.
REEHBES : DNA THREHANTEZLODOERE, BEMFESR, X—
HiR
NEOBEEE, EIHGE R, R)IEE
W ORFE BB vol.67 No.3, e [/ L AEFEAM] THT 7V 4]
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Title:

Genus Vigna —the Wild & Sexy —

Wk (BRELWEIRIET FEMRER)

Ken Naito (Principal Investigator, National Institute of Agrobiological Sciences)
Abstract:

Genus Vigna includes azuki bean, mungbean and cowpea etc. But the most interesting
feature of this genus is found in the diversity of the wild species. They live in extreme
conditions such as marine beach, limestone cliff, acidic clay, deserts and wetlands. As
such, genus Vigna is a great source of stress tolerance. Because they are partly cross
compatible to each other, one can clone a gene through linkage analysis following
biparental cross. In addition, Vigna species are mostly diploid, and have relatively small
genome (450 - 580 Mb).

Since abiotic stress is the most important problems in agriculture, we believe
this genus hold a key to the issue of global food security.

Thus we launched a genome project to sequence 13 of these wild and sexy species.
Linkage analysis followed by genomic analysis revealed major loci involved in salt
tolerance, indicating some stress tolerance was acquired via simple genetic changes.

We are also working on another approach called “neo-domestication”. Since
most of the wild Vigna species are edible and already well-adapted, we thought it
reasonable to directly turn them into domesticated crops.

Through all these process, we hope we can contribute in feeding the world
population in the near future.

TOFAERTATEBL NESZCHR, w3, WP L o (BLF fi)
(HIERKRZRBDOBDOLHDOETF] A—HF - Fyuxr—Fr (F), PEEF
B CEEFEK
McCouch et al. (2013) “Agriculture: Feeding the future.” Nature 499: 23-24
Tomooka et al. (2014) “Evolution, domestication and neo-domestication of the
genus Vigna” Plant Genetic Resource 12: 168-171
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Title:

Evolution of sex chromosomes and ex-determining mechanism in a Y-absent
mammal.

BAME (LmERT HER)

Asato Kuroiwa (Associate Professor, Hokkaido University)

Abstract:

A sex of mammals is genetically determined by inheritance of sex chromosomes at the
time of fertilization. If the sex chromosome constitution is XX, the fertilized egg
develops into a female, whereas if the constitution is XY, it becomes a male. Sex
determination is actually carried out by the SRY (sex-determining region on Y) gene
located on the Y chromosome in placental mammals. SRY encodes a molecular switch
for sex determination of placental mammals and acts as a trigger for testis development
in the undifferentiated gonads of XY embryo. This sex-determining mechanism is
strictly conserved in placental mammals. However, the Amami spiny rat (Tokudaia
osimensis) which is native in Japan has uniquely evolved in the Y chromosome and
sex-determining mechanism. The Y chromosome and SRY have been lost in the species.
This species therefore has a single X chromosome in males and females resulting that
the sex chromosome constitution is XO/XO. The chromosome number is uniquely odd
number (2n = 25). In this lecture, I will introduce a basic mechanism of mammalian
sex-determination and quite interesting evolution of sex chromosomes and
sex-determining mechanism in the Y-absent species.

T OFENT A TR REZEZIR, X, PR L« (LLIF f1)
Kimura R, Murata C, Kuroki Y, Kuroiwa A (2014) Mutations in the
testis-specific enhancer of SOX9 in the SRY independent sex-determining
mechanism in the genus Tokudaia. PL0oS One. 9:€108779.
Marshall Graves JA (2008) Weird animal genomes and the evolution of
vertebrate sex and sex chromosomes. Annu Rev Genet. 42:565-86.
Graves JA (2006) Sex chromosome specialization and degeneration in
mammals. Cell. 124:901-14.
HEARE ME2w< YRAKRLE B LOEM] FH AT « LV HEL (2014
3 A)
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Title:
How did mankind survive the periods of misbehaving climate?

TN GLAEERT %)

Takeshi Nakagawa (Professor, Ritsumeikan University)

Abstract:

Stable climate is a prerequisite to the peaceful life of humans. However, the
contemporary stable climate, which was established on the Earth some 11,600 years ago,
is rather exceptional for the history of the Earth. Global climate exerted some truly
fundamental regime shifts in the geological past. It demonstrates that there exist some
climatic regimes in which modern human society would not be able to survive. We
don’t know when and how the current stable regime would reach its end. We don’t know,
either, what the next regime will be like and whether it will be friendly to the modern
civilization. In the lecture, students will be introduced to case studies of such drastic
climatic shifts, along with the nature and mechanism of the changes.

TOFENGTA T NESELH, w3, HP7e L
[(EUrDHE] X/ U B ~rFA7na, YFy—FR-L N~NKYy, HE
RRE BT, 2008
[ Fz DT« T—] KIMNEE, SFEEE, 2008
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Title:
Knowledge production supporting decisions and actions
T (REHERREANIZET  BiR)

Tetsu Sato (Professor, Research Institute for Humanity and Nature)

Abstract:

In the most significant transition period of the earth systems in history, science is
expected to produce knowledge base effectively supporting decisions and actions
among diverse stakeholders toward sustainable society. In this lecture, |1 propose an
important function of issue-driven and solution-oriented integration of various modes of
knowledge production including scientific research through the transdisciplinary
approach in collaboration with diverse stakeholders, to produce integrated knowledge
bases connecting various spatiotemporal scales. Residential researchers and bilateral
knowledge translators play critical roles in collaborative interactions and mutual
learning among stakeholders including scientists to co-produce integrated knowledge
base for effective decisions and actions. | also discuss roles of these actors and
knowledge bases to mobilize adaptive societal changes for sustainable society.

TOFENTA TR ANERELR, w3, PR L .
Ve, 2014 A ALHT T A -HIRBREMOARE - i@ - 5/
—. BEREWR [AEAD=' B BEENE. pplo6-212.
Sato, T, 2014, "Integrated Local Environmental Knowledge Supporting
Adaptive Governance of Local Communities”, Alvares, C. ed, Multicultural
Knowledge and the University, Multiversity India, Mapusa, India, pp.268-273.
(SEHIELA T 1E)
V. 2016 Y RATAFTEV T 4 FZORFHR SRR AT 28 E
DEE—. [FF BREFE] 177. (2015 £ 3 A TIATTIE)
HIRERES e Y27 by =T YA b

(HZAEE) http://ilekcrp. org/ (English) http://en. ilekcrp. org/

ZANHELEE - AR

108



20154 FESCE R FEIEE - 20164212 H 16 H  (UK)

AE A A RV
MErET N ZB L CEMSFENE L EERT S

Title:
Interpreting biodiversity and evolution through statistical models

R CRERY:  #d%)
Hirohisa Kishino (Professor, the University of Tokyo)

Abstract:

Trial and error of statistical modeling gives birth to the evolution of quantitative
interpretation of biodiversity and evolution. Here, | would like to introduce two of our
attempts. The first model estimates the spatio-temporal pattern of diversifying selection
on a viral protein. The balance between the sensitivity and robustness provides a hint on
the necessary and sufficient condition for the adaptive evolution. The second model
measures the phylogenetic skew of the species composition of a community. It utilizes
the information of the divergence times between the member species. No models are
without flaws. Audience, who identify the flaws of statistical models, will have a
benefit to develop their own model free from such flaws.

TOFENTA TR ANERELR, s, WP L (LLTF #1)
Watabe, T. and Kishino, H. (2013). Spatial distribution of selection pressure on
a protein based on the hierarchical Bayesian model. Molecular Biology and
Evolution. 30: 2714-2722.
Chen, H., Shao, K-T., and Kishino, H. (2015). Phylogenetic skew: an index of
community diversity. Molecular Ecology. in press.
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Title:
Diversity and ecology of insect community in tropical rainforests

ik ERE HiR)
Takao Itioka (Professor, Kyoto University)

Abstract:

Of all the organisms inhabiting the tropical rainforests, insects are the most important
taxon for better understanding of biodiversity in the tropical rainforests, because the
biodiversity there are accounted for mainly by insect diversity. Therefore, much effort
has been devoted to entomological studies since the 19th century.

As a field entomologist who is interested in diversity, evolutionary biology, and
population and community ecology of insects, | have been studying insect ecology since
1987. Since 1994, when | joined a research project on long-term population dynamics of
insects in the tropical rainforests of Borneo, | have conducted several research projects,
some of which are now going on, on various aspects of the biodiversity science and
ecology of tropical insects in Borneo, in collaboration with many researchers based on
various fields such as taxonomy, ecology, genetics and physiology, have investigated
diverse insect species. In this talk, I introduce the outline of the whole research activities
in entomological fields in my study site and briefly review the output from the activities
with special reference to some interesting results that have come up from the subjects of
biodiversity science, population ecology, ecology of insect-involved interspecific
interactions, and chemical ecology.

T OFENT A TR REZEZIR, X, P2 L« (LLIF f1)
Wilson EO (1992) The Diversity of Life. The Belknap Press of Harvard Univ.

Press (AAZERR) = RU—FK-0. vV v Aot (B (F) &
B HRCE)
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The quest for life in the polar desert
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Satoshi Imura (Professor, National Institute of Polar Research)

Abstract:

Polar region is known as extreme cold and dry, and severe environment for the
establishment of life. The history and outcome of our challenges to find the life
around the ice sheet and fellfield mainly in Antarctic will be introduced.

T OFENT A TR REZEZIR, X, WP L« (LT f1)
Antarctica: Facts About the Coldest Continent:
http://www.livescience.com/21677-antarctica-facts.htmi
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