DO—FRHEICMZ TEMmE L., HAEBIT 6 BETH 8, HMEFHRKIT 1 ORI >, OFARKEDORY U A MERIT.
BEALZ & O FEDRERFSERE L, BUEE CHREFEICHKE SN TV D, ©6 BERM O HEIR A RE - 2 FH A X, (B 04EI
LD A4 =7 B REATEOME AR LB 72 2 VAR — b Lz, @V NV F a2 ST PO RRE/R M T —~ OFHL L,
EHOV VAR OB [EIRROo=FR Pl 829 52 FIT L, FEFEEOSE 28 5 L0, BELZ S IZEHE L,

LB _72 . BEEREOFFERNEZERIZZ VT LTV R T, @EL=R P EERFE TR E RZNEZ o7,
FEICAERT HHEND BN DR LD TH S, D BT, i | FECTH 72 b D03 1964 FFFI1ZIZ/HE L CTHEA L TRk,
YA AR A THNOFE L F 0 2HEEF LT, IR BIE LA EERZ D R ehoTz, L, DRLIZ/INIWHEORE
D2 EHIE, N FETORHEICL L RO TR OWEENEZ — 0325 LW ) TR < ALAGIIC #7272 shik 2 1%
2717, FNTARLL L o ERIE, 3 BEB2 . ClL AL, CQ2EHOFEFEEIR TH Y, D D2 A BE, B1EHDL, FHE%E
NS A TEHR LTS 2HCTHY | BETHROLENIDIALE > TWHIHMIRTH S, BE L, & JITHT- 7eilFdik
EREZT-E W) ZLiE, ERRSHICREAREELEZHLDLEEZON, YD X AR AT REBEEE52 5
OMNE, KFFEHRENP S L THLEDD TEETH D,

C-5 7 1 YL iPS MRS B X O~ 51k

S H K - iPS BF), MM EERE, PSS, AANEDCRBROK « ), A D E—CEERK - iPS )
TP« BB 723

AWFZECIL, iPS LD B BRI~ DB E F L E M L, £ L TCEND OREMIO AFHMEIZL Y & MM
PEREIEGERE R ST & DRHE L 7= o M 2 TR0 2 & & 8P b NS AEREA AW TRHRNT 2 L %
HigE LIZWF2ETH 5,

A, SEMIAFLEO DD Y — 2L LT 3EDT B 7PV RRE M & BAZER 2 458 - 15K L iPS Al sz 2
AT, BHEEE TOREBEFNC LY . WTFNOT B F5 A5 b EEO PS MIAAE -, BL Lz iPS MlaiL, A5y
fb~—Hh =12k KoMt E, TEERIZ LY 202 R LT, KRIZ, Fix OV A A > % FT CD34 Bt
FI~DOLFFEE TV, 7 u—H A F A N —CRE~Y—I— DR EITo T2, Tz, biFE THE S vz CD34 Ik
JzHANWTan=—7 v A 217, MERMEAE RS L7z, & 51213 CD34 Bfifiu & OPODLI fllfe & ks iz L v
THINEMEEE A AT 2 Z & AHER T & 72 iPS fIEMRIC W T, BERBMZ BAZ, A T MO KEEER L Ein Tt~
—X T EREIT O L, BHEEROERLED T,

(4) BERFSEEMTSE

D-1 VOB R HIZ B3 2 5F%
GG HEX - Bt - HWEY) It - FHEE

b RBIANERT EBIIx LT 2% U 2D OIFAGR 72 b ORI X 2 O EAFRERA T b TE e, LM LA T
BT, ~ERUEOEEMEITZRBR SN TWDD, 7B OAEBITER DS, b FAR T Y TR DO IEIC HUR
WS 2 X D208, A TIEEB TE RV, £ 2 CRMEEICS VT, BT — 2 2INETHZ LR TE R T
QHHZ R BIT. BTN VR A BT S =R PN ERREICB T BRI L0 HTIE0 B
THMPERR LTz, T CICERNRRRBIEROINFEE . ~E L a7 T 2 V73BT H26 £ ICFEM L T\ DT, 7
ELaTTOREERAWCEREERIREZEM L7, CORETEEL TR TE DX 1872720 (90%LL LD IEZ
RN 3 ALL R | RSB AZREL/ZE 2 A, BIEEO 1EEE FEEIC, 28HE B2 RO 2 £ TORMOIZ S 2
B o=, 78EaT7 I T, 7EEZRDOIT DM E 2T 752 RO 5 CHBERZI AN o T2, ZOFES:
WL BTHEEO TR E —F LT, 2D OFERIT Y /WL Y BICkT D E R AR MR R 21T b 2 & Z2oRigd
By 1277 L, HRIEEEICIITRE LORMBENEHR L TWA 7). FARSEIHT 2EENA T ANHHZ L 2RT
WZiE, /A XD BIENOI LD bR~ EEZRETE A LA RT R EOMERH B,

D-2 =R PV ERR L LILEBEE CNV R 27 Y —= 2 FfElT
JRIRF AL, Aleksic Branko, ASE (A HER - Bt « EF5R - WIERHEMES)  FTNxHGE - 4 L

APHAAT b T AE, SEAKRTIEDORIEICIRS G T2/l /) A3 B —5Z 8 (copy number variant; CNV) 73 Z4{[F]
EINTND, AFETIE, ZEEOESWVEMEBORREET NV EZRSTHT L2 EBM LT, =R PrEdRe L
To4" 7 A CNV T 2 550 L7z, BARMIZIE, =R 0 379 0% %422 array CGH (comparative genomic hybridization)
e I TG S DT 2 F20 L, 2800 CNV Z[AJE LT, £ D 1212, 10 FHEIKD ADORA2A jit{5F- (adenosine A2a
receptor) % i 598kb DEM A L L7-, ADORA2A G TeEMAIL, FHERFELH A KIME L OBEARE I TN D
ZEND, KEEOITEMBIREZEM L2, BEETOLZA, TH LEORFITRHL TW2RL,

D3 fEEZENE L ARE Y 2T ADHERA

PHEBEZ ARBRE (REK - UA LA FTPSHSE ST

ARFE T =1L, THFFICEBNT, PARERET A NVABKO Y RXTF R R/FRICEE#RT 2 T Mlaorr
EEHALNIL, ZO0THEMOMAEZ B L2 R L CE e, 37U RTF REERW T Miakk (2N5.1) ot
R A ETZ 2/ OE ) 7 o —F VPR EEH LZE DAL 2D 255 5. 2 ORGRPURA T 4 7L MHC
IR ThAH I EERN LI, Z22CT /AP RN EEEEL Y MAC 7 7 2 1 B FREZHEEL, ThEhz
NI AT 2l M LTl E IV T TR OISE ZRAE L2 & 2 A, 7 47 %)L Mamu-B*098 77 Y /L 238 Bl L 7= Hilfia
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DY RXTF FHREETRREEZE T 5 Z LR L, 2082 KIBEICRELSE, Gon-Yar el hx oy
B RRTF REFG S TEEEO X SRS 2170, U AT F MG E A L. (Nature
Communications. 7:10356, 2016) , Mamu-B*098 731 D AR 7253 TSI T I RE#/RT DIHKDO MHC 7 7 A1 7V
NV ERIRECTH - 720, PURRE AT TF R TlE7e < VR F KON mE OfE 2 H LT\, 2 b opiEix,
TIEFDIEARNRTG HA LD—DTHHMHC 7 7 A 155 FICE BT F RPUFEEROEEIBAIZIEIEEZ N2 5 LEN S
HZEERLTND,

D-4 BET LRy U —DERBERDITEN R ORI HIAL D FFFE
R FE (SR 1K - ) BTN %2« Michael A. Huffman

AEEI AV DOF N D=8 50 EFEZFLE LT, B3 BAARERFATSREOAmRES (7T A, THKRT)
=L S0 JAERLEE - AV AR T T A (9O A, FERT) 24emEL, B OARFEMIEO T —~ICHE T 5K LB T
oz, b AT, BEFRAEM T ONIRY DO D BETF L /R U —0 50 A 2 D F K OV IR IR IS
WTC, YAV DTET T 7 ¢ —ERRCEIEIRO FH 2RI L7220 baddieft Lz, REHEICL Y FrXvr P —o4iE
BEPAONIT D LN BREFILZROBEHNOR SITHERH D b N OAETE HHEE O OBRICESI S Z L2 FR L
7o Fiz. 9 HITIE, &M ZE U< T2 HENIEE & & IS, HIFim3CEE “Mahale Chimpanzees: 50 Years of Research”
o7y URKFEHBBNO R L7z, 23 % “Gerontology (E4E5E) 7 XFTHRKGE & DHETHY . ER LT
N D= DT A B D NI 2, BEMEER IR 22 B R - ATE R O S HIL O 28 63 8 2 D & 5 [

(BAREIZIE, — BT 2B AWER, 77 7 EOREE & U ToHL, fERS R EAEN & Hig 0BE
LV e lif) 12OV T, REROBIEE RS EATIIIE 2 Bl L7203 bia Uz,

D-5 F 7% — Naive iPS Flf D e
AR — FEAR 3 AR BR(REA R - EMmEIRIFTE - SR 2 —) FTRRILE SR AR

Naive 7 iPS Hifl(Naive iPSC)I& Primed % iPS HIH(Primed iPSC) & bbi L C, & W BAIF A 22 o3 (L BR PRI 2 L. EREMED
MWEE RS 2720, BAEEFOBRNOEH SILTWD, LA LREICEDIERIENLE LTV WA, AIFFETIE,
F 27X — Primed iPSC 7> 5 Naive iPSC ~DEHIEDOfEL A HRIE L, LT D 2 DO A D 7=,
(D> 7 VBREALERC X 5 isfiyh

HR D > 7 F VB AE A % & e Repro Naive TM B oD 28200 7+ T, Primed iPSC 7> 5 Naive iPSC BED#IIA &2 /ERL L 7=,
ZIH OMIEAS, Naive iPSC IZFFA D F— AR am =—%Fk L, & 512, OCT3/4NANOG OB~ — 7 — %%
BisZ LtailiL,
Q)EAGT-HRHI T & o 7 F VB ERINER % A 7 G doH T s ik

R 241 7 U 2 (Dox)I k77 L T hNANOG % T8 hKLF4 % %34 % Primed iPSC #k & o 7 F VLAl % G Lo Hi
(L2iL+Dox)IZ L B 5578 % i AA 1o T, Naive iPSC EMIfla 2 /ERL L7z, BlfE. o OO MIREZ T CTh 5,

D-6 FHE D triple-ratio % AV /e BRIF D HIBHRE DAEAT
S, BN E, BB IRR (B ER - i) PINXTINE - ILARE T

A O, INETICEHFOT FEB LOIEHIEEN G RD LTz triple-ratio (2 X VW, SERIED EVE, B Bk
FOH FMRIC O CE D Z L AR L CE 2, £ 2 C, triple-ratio & EEIEAE & OREH A IS 720, #t EMEEREO T
HF i B~ N b B RIEOEAD MRI #RE 217\, {8420 MP, PIP, DIP BAfiOAE L E— A N T — LK &
DOEAEN G, FBFENCHAET D vy EZNERFFT 2720 0% - R, FREMHOEF|I IOV THRE LT, T—
AL NT — ARIIWFEM TEITGRD oo KR CHESHLHMERS L OE—XA v N7 —ARZFERLT S &,
RU—7 Y FTRHZREFNIRAET S ML 7 ORFFICET 2 0T e L0 T FH YL TREL M7 RBAERNENZ
EPH BN E TR ot TT AP VIIEZMS LEEZERB LSO, HH2E LTE—AV T —2EEZRELTHZET
BIFICHAT D b7 2 RE L, D 72 Ot EAIRICHEE LTV D AEEEN B 2 vz, —J, e e OFREXT T
VA U TR 728 I A 8 AR RIS A L CWA Z R B ke o7z,

D-7 &Y bu X TR L EEEDE(L
MR, JAEFIN (DT EDNABH  rNkHeE © A EE

T hr AT OWRIZEES5-92% % /37 Th D centromere protein B(CENP-B)IZ, DNA #5& RA A &2 65, 17 HHExt
MERAHEF—7 %W LT DNA AT D, ZOFEF— 71 CENP-Bbox & KiFtL, 20 FELL FRTNICAEAD O & o
TEhESTRATERALIEZLOTH D, T<HIC, TV TEOAFENBIZCLH D Z ENRWMESINT, LrL, ITEDOH
J AEROER2EEICLEDL LT, 2 UANOEMTE CORIEDOHREILR NV, Foxid NEYIZREEN 2 W=D IZ[FE
IZE G20 DTdH - T, CENP-B box 1ZIAWEFHOAEMFEIZFAET H | & ORI E LTz,

ZORIERFET 72012, FEEEOFTE b5 EHIEWERICH IR L EGSRLE L, Btk es TRkl
T BREIT-T2, T 6 HOEFRMIICR L CRERAEZITV., 4Ty ha AT CENP-B OGN H D & OfE R
T2, #tW Ty hr A7 DNA OFEESIZFH L, ZO4FEO > b0 3 (v—Tky b, VAP, X<V V)
T EHE R AEF— T B LT, feWT oy a~F o ihE 41T\, [8E L7-EF— 75 CENP-B box & L CHERET
5 MR LT,

D EHFHRF LTI EBUTFEH SN2 2 LT B, ZOEGN X REHOAEMFECIE LW & T 5 & [CENP-B
box 1T A N OEMIM R AEFICATNIER T 51 & OFT=/2GRA Y o, = OIL[EFZE T, CENP-B box OiE{L7e
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BROBRPHERE LT,

D-8 v —E& v MBI RICEE L U7 R ERINAER(E & 2 0 Bl L 7 5 B B ST BT D BR %

BSOS, A B KA (ABEE K « BE - BE2RIFIER) - M) i i) HTPR IS HR v fst

ARFFERRE I, SCERM R DRI LD MEERE R ~ U — 2 ORRMA T 1Y =7 b | OFMTBIRE IR TR
BRI 22 R [P RS AT AR BT DB &~ — & » MMIRHT ~D i b ) CFERk 26~28 4R REFBIE 5 ST =R
KFA RIFIEE PN ZEZ) 2, S CH 2 F RIFWFICET & W) L C8AT T 2 LRI - LRI E Lo 72,
BRMIZIX, |EEMCEAE - fMESNz~—Fty hOEEME~v—FE Y F cDNAIZKHTH Y AT e —7%H T, 9
FRHE OARAL 2R E D T2 D D~ — T —i 51 (Fv ¥ 2 ERIZIE VGIUTI, VGIuT2, VGIuT3 ; GABA (213 GAD67 ; 7
U U ATIXGlyT2 ; 78 F 2 U iCiE CHT & L< I VACKT ; F/82 UICIE DAT, /L7 RLF Uy « 7 RLF ) vz
IZDBH ; £t & h=IZIZHTT) D insitu ™A 7 U EAB—3 g UETER AL L-, S50, ~—F® v MM
H[HEZ2 VGIuT1~3, GAD67, CHT, HTT, GlyT2, DBH HiifEZEHl L, ~—F& v b OREEMEERE T 2 AV TF O %
WERET 5 Z LR TE I,

D-9 ERE DO HIIHFIET D FHEE T PIPSL OHEE[LCRERE D fRER
AR (R ANA AR P« S"A AV A= R) KRG (Bl SA 4 KR) AT« A R

BF9ER%Cdh % PIPSL 1L, 7oy v VErMEeEn - BB EE R CHAE LV b s~ Th b, PIPSL LY v
JEE x ) —F PIPSKIA & 268 7057 YV —AhH 7= |k $5a/PSMD4 Z i Ifis(s 7 & 9 5, MisisT-D 7 L — b & feER:
L7=FFHER L72F AT mRNA BDUHRE S L, 7/ AICFHASNCHRAE LT LB XN TWD, BITHFRICE VT,
b ke F LR U—T RNA BRI N TWD D, Z OIREFRIEEEAE X 50272 > TR,

BN 5 TR TIRES N TWA L F e @5F PIPSL 23 & D L 5 \[CEEBHI IS 2 5 L7002 52T 5720,
FE#E M HepG2 =° HeLa, M OVKS B SRR 2 W=7 m®— X —7 v A 247\, b b PIPSL _EiftA0s DR BIE M
ZHE L7z, & b PIPSL DEREBRMA MU EEICFAET D TATA Bl 2 RT D & IEREPK T0%IKTT5 2 & B 5
MZIpoTe, TNHORERL Y, PIPSL DR o —X—5FFE LIZEE X TWD, £72, PIPSL #EAZ RN/
L7 RETHDLT T AP NLORERNS, NIEM PIPSL RNA 25 EIPO THRHLZ, B b« TR O—ICEDLI R ET
FHPFTIL, PIPSL OGN B 72 2 WREMENE 2 HiLd,

D-10 EREADHEF L BEBROFEBICRIT D 1EED LR
T B T ERE KRR (AR - P AR (ENZR A WA BTG - AT

[1] s o=

(1) LR LR, HRETOMT=FRPre Lz

(2) Ecogeographical and Phylogenetic Effects on Craniofacial ~Variation in Macaques(Ito et al.2014){Z3-5 <

(2] BEOM~E

(1) EFEEMRAE LR, HRETDMIT=FPre L

(2) Allometric Scaling and Locomotor Function in the Primate Pelvis  (Lewton 2015235 <

(3) NUBRFBOEREIZIT 2 IR ERHE

FREICB T 2400 - DMOEIKEZHET 2B3EBOOIL, )T, FrAvy— F7 00— OFEoigEE

M R T2 PR LT ZORE U Z 1050 T A R CIRAHR - 4B B A Sk U= BRI R B 775,
FATIR, R - o &I EBIR RN S ERE R R AE A BN Te, — . AT U —2 TR IR - 2 OA )
LT HREFNEN R B o e, FUNr =TI IR - oo REE Kk U7 NRERES R oz, Th
LORERLY . BEIOWIR « 2N ERICEZ 286 2T 5720123, B ERIEOY A ZORRLUANOER (7
aE—v g R | MUGBEEREIC D AN) bEIETOLERHD Z ERbhol,

D-12 =F PO FE L RE BT DHEEER BT 58

HERY IHA - E - A8 AT E - VR SLR

BAEIEREIXEM DN ETF I ) T DA EICE 5 U T LT D L —RMICBEZ 6N TWVD, L LARNRL, Z0&EX
I BHIZ, ERESCKEE R EREOEFIZONTOHMRIZL E SN0 THY, NIOREFTHLITTE T LT
WZBIF 2RI & A EE STV, RIFSETIE, BRI E I 5 B REO BB OE ST OV T OEFE %
WODHT=DIT, =R PILOFTE LT ONIEIER L ONEEE 2 €86 LT, ARFZEI 2013 FE 2 Bk L T
WHIFERETH U | A, =R Pu HER (FEEVEETICHTR) 1220\ T, B o i ol 2 pQCT
Pl (BREVIZCITELERE B ICRRE) (TR ViIRBR L. pQCT Bt 6, Wi —KHRE— A > MEOWTEIEREZF I L
Tro B 1~5 PG %, UL U2 BT — A 2 FOREWIEIZE RS & 3-4-2-1-5 720 FUEREIE 1-3-2-4-5 &
ol THO LR PFEBLOHEEOELIED Y — 2k ZNENOE R ESITIIC ) T 2O EOKRE S0
INE— LT A & MFITEMRICHIST 2D TIEARNWZ ERXbhoTz, 2O b, BRIZENE O X 95 721TH)
T DSR2 DN FRTHZ L3 b T UL HE TIIARW ERNbnd, 4%i% it EBE & v o - hofTEikEo
WO B & O3 SBIR b MET T2 M E R B D,

D-14 Z A UL PN L =R FLDEY ) LMEWIC X 580 H DR
FHER (WEEK - B - HERERFERD |, JuiRE (WK - Eaf) PTG« T R
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W7 OTIWERT D~ 7 BOYIAZOWTOHEER 2RI 572018, =R PL Tl IR, 24U P fEiRic>
WG, MR 7V E IRERAFENC RS M H ST nis, B o hziiiks S DNA i L, DNA v—27 =
AMZ 4770 %4E5K, Tlumina £F HiSeq2000 2 AWV CTENENI L Z 30 5OWEE 2 FF> ) — RESIE155 Z L BT
72 U—FESNOZ 4V T 0 XBFTHY, TSV ABBESINCw v B T T 5 ENTER. 5%, &7 7 L1
NTOERMITEAT, TNEMO~ A Z7IZBTH T —Z LT 22 Licky, MEMREED LS RETE7-55T
WL TCEEZHLNCL, TOREERELIZVEEZTND.

D-15 N 7BV F—0DF ) AL
R (ENLBAZFAFSERT) |, Nilmini Hettiarachchi GRABFIERFBER) , EHER Gk - Bt - H#ASF)
AT sHSE - B EE

AREVF—trZ—50, brEBUVRF—lEAR (= ) — M) O ENZDNAY T LESE5Sn, #
NEoh-o T, ENLEEFIEET NS ZEE R (O / BgERER) TEbhTnbde hO=7 Y — LI 7T v b7
F—LEHMALT, VBV F—DT V= LEHT —F AR LTz, BERII BTN, B hE b7 EVF—1T
2500 HERIZR DO DIERNHHDT, BLZFOWIFED NV F—2 VU RN EGELNELE I THD, 4Kk, =7
AYNVDOxET V—LhT—2 (RFER) °F 7 L7 —% BERER) LHKRLT, N EVXF—ORENMNELZHEET S TE
Thbd,

D-16 EEERD =4 FADLEBMICET 5 ERT —F O
FIH—I (NPO 7T A AA b+ 7T AT AT 4 TVBIFERT) BIARSIVS e N

INFETRBRTH -7, 1978 FIZHNE L7258 @RS IO ATRED F LD EIT- 7, FAEHNIC 44 HIS D
HEX 2T, FREXICAHE 10x10m 027 A4 KT — b 6-8 » A€ LT, TIZH D MEERE lem Ll EOAETEFHH
L7z, FHERDE, BEEICESNWTI XS T, 7, S XX E REOKRKY A I Lz, £72, 1970-80 1%
IR AR LTz B2 « CHEO =AU YL OBk 4 1ha ICXU) 0 | FEATAE THRIZBK Y A 79 bl o/t
B9 XA T ORI LT,

DT, 1978-87 4ED 10 4ER], [RIFRIKIC 5 » FTakE Liz>— K b7 v 7 OERZ 5T Liz, 1 7 FTHZ2E Ixlm O —
KEZ 7%l ImiZ 6-17 HEEE L, 9-12 AIC b T v 7PHoORFEEZFEARIL, 7, IXFT7, I XX, $HUTL
I, T, Yy, Py T RU FOMOAFERORFEEAEFHI L., IO OERHIESE Ffkr ATk
DOIHFES - OREAFEELZHEE LT,

B2 - C #EIX 1970-80 AR, 9-11 AICIE[EWHH O Wit sy 2 RIRFICFIH L7223, B oS ET I~ - =3 A TGRS
T, oD 6 Fhh s A 7 a FIHEH L, MEEOKORIEOFIHEIZZNEIAER 2.7t 2.4t Tholz, WEEA[FEREFIH L
TN Tl B2 BRI R, C BRI BRI A RIS Uiz, MiEEHE Lo REOHEEMIZ, B2 #:28 FiMlo
APER (10.6t) O 18%., C BEAS BRI L FER(7.50)D 20%72 572, LA D Z &b, MRE R FEik 4 RRHC R 5 28,
FTENZAEN I T, BED SHBAEZRIT TV D EHEE LT,

D-17 AW D =7k PV OEEE ORI SN T

BRI (e IRANLK - BT - BREEAL) A% Michael A. Huffman

Jall B #ED = UL 1986 45, 2, EDO X9 RIBRA R THHLIZON 2 ROFIN G EVIEE CIEE ST
7o BENZHERL T 2 S8R O MAZRIR DO RIC, EHEBIZRIC L > TE LN, ZRITEIRCZ LSO B F1TEIC BT 51
KR OREOD &, HROMETIT S T2 20 5 OITEIDOZAIT B 2 M2 M Z 504 LTz, FRIZHENN TOINBRL R R O
%, BT (RRIChE - 1oo) BAfR, AZRBAMRODIEIE, IESIZFE S EEDETI OB L L o e B, HITER L TOMEED
FENZE O WBRLIPER LIS LT, 1985 FEORZRM, Bl B AED EALA A 4 8HId, & HIZ23~22 5 & Rl TH -
Too THHDBET L, 1 ALA AT A RBHDHZ &, 2 LA ZFTFFED AL A ZADH % 1 FITHRFOWTED o7, 3ALA A TR
AHENT W, ZOHRT, #ERIICIT, A AOHRNLZA L2, 2RIE. AR & A ZADIZRERL A A D iR
e BEROEEREOBRRICAN LB TITOhIZEEADND, ZDZ&IX NP LEL TV ERTIILS bbbk
WA OBIERIED, RRIC K VAT R TR THETH D, %, FED L7z A X 8 I, FEALO I Mk E A&
WY oTe, AIE. A ADMBELIIREEE DR/, DRITE D A A LA ZADEIELINE DR EIZHONTH
Bitd %, 4% b, T ANBE EEREKEZIRY . =AU FALOMOGHROGE & ik U, BRI ORI DV Thik
TRD D,
D-18 Functional Morphology of the Head and Neck of Hylobates lar.
Neysa Grider-Potter , Ryosuke Goto, Kenji Oka (Osaka University) — FTPIRHIGE : IR

One of the neck’s primary function is to provide head mobility. This mobility is essential in mammalian locomotion, balance,
feeding, and predator vigilance but should be especially critical for primates, who engage in diverse ranges of postural and locomotor
repertoires. Very little is known about variation in mobility among primates, and even less is known about how cervical vertebrae
morphology affects neck range of motion (ROM). The goal of this study is to explore how cervical skeletal features correlate with
range of motion of the neck.

We predict: 1) tall vertebral bodies facilitate greater ranges of flexion, 2) long, inferiorly oriented spinous processes inhibit
extension, and 3) tall uncinate processes and long transverse processes inhibit lateral flexion.

Gibbon ranges of maximum flexion, extension, and lateral flexion were collected through radiographs (n=1). Radiographs were
digitized and joint ROM were measured using ImageJ. Human ROM was obtained from the literature. Human (n=4) and gibbon (n=7)
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cervical vertebrae were digitized using a Microscribe 3DS. Angular and linear measurements were taken from these data using
Rhinoceros 3DM. Vertebral morphology and intervertebral ROM within the vertebral column were investigated using OLS
regression

The negative relationship between lateral flexion and transverse process length approaches significance (p<0.1) and regressions
have moderate fit (r*2hu=0.48, r"2gi=0.52). In both species, the positive relationship between lateral flexion and uncinate process
height approaches significance (p<0.1) with moderate fit (r"2hu=0.66, 1"2gi=0.63). Contrary to the predictions, uncinate height
increases with interverteral range of lateral flexion. No other significant relationships were found between intervertebral range of
motion and morphology.

There are weak relationships between intervertebral range of motion and morphology within the ape cervical spine. It is possible
that selection on mobility is secondary to other aspects of neck function, such as postural maintenance. Soft tissues may more
strongly influence mobility. It is likely that intraspinal differences are too minute to show a statistically significant pattern. An
interspecific comparison may elucidate a relationship between cervical form and mobility.

D-19 Sequencing of Huntingtin orthologs in Macaca fuscata
Elena Cattaneo, Giulio Formenti (University of Milan) PTNSIISTE A HEIE

Our Italian laboratory of is focussed on the study of a severe neurological disorder, Huntington Disease (HD). More specifically, my
group is investigating the evolutionary background under which the genetic mutation causative of the disease, a CAG trinucleotide
repeat longer than 35 repeats within Huntingtin (Htt), has emerged. Our principal aims are: 1) the sequencing in several Non-Human
Primate (NHP) species of HTT Exon 1 in order to gather a vast collection of sequencing data including Single Nucleotide
Polymorphisms (SNPs) and CAG length polymorphisms; 2) the reconstruction of HTT Exon 1 ancestral states along the human
evolutionary lineage; 3) the identification of NHPs carrying long CAG repeats for disease modelling purposes.

Using the DNA samples, we have used a self-established High-Throughput protocol (Figure 1), which allowed me to correctly
PCR-amplify, clone into plasmids and Sanger-sequence the Htt exon 1 in 82 different samples from Macaca fuscata. In particular,
after PCR amplification using High-Fidelity Taq (Figure 2), products were cloned into sequencing vector PCR 4.0 and transformed
into TOP10 competent bacterial cells, which were subsequently grown in 6 well Multiwell plates (Figure 3). The single colonies were
plated in 96 well plates for HT plasmid DNA extraction (Figure 4).

Our hosts at PRI provided full support throughout the entire process (Figure 5). These data have shed light on the CAG length
variability within this species and will be used to plan further experiments.

D-20 EREICHIT 5 BEHRZAM TIRUTIR3 DT 2/ BRIGE MDA
=R, AREM, FHZE (BKRE - BARD TP S 4 HE

RS AR TIRUTIR3 1Z7 I JBOKDOSZEETHLN, B hE~ T ATITZITRSD 7 I/ BORENRR S, A4
ZECIE, WRRSZ B AR B2 O 72 R OB 2 V¢ BREMICE T 2 BWRSHEROT 2 7 BERIRVEDE O %2R
fliL, BHEOEWE KRR T2Z 2 HE LTINS,

MEEEE ClI, VT, AT v =2 v, =Rk, THTAY, A= A%, TEAF L, axr~—Fky b,
TATA, FYRPFILOERZENESET Taslrl 36 L O Tasle3 OEHIIFHNT 2 52T L. BEREMRHTIZ U 2 Wi LK1 FH 2%
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PROLNTZZ b, SRITERIKFEN 2 HNT, IV 4 I VRS RREICEE L 5 2 2 IEOBEEIT) TETH D,
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D-21 Skeletal adaptation in Japanese macaques (Macaca fuscata) in response to environmental variation across the Japanese
Archipelago.

Buck, Laura T. (University of Cambridge, Cambridge, UK), De Groote, Isabelle (Liverpool John Moores University, Liverpool, UK) ,
Stock, Jay T. (University of Cambridge, Cambridge, UK).  FiPRIIGE - MR

This project addresses the question of skeletal plasticity to climate. We will compare skeletal shape between groups of Japanese
macaques from different environments and contrast this with climate-correlated skeletal shape differences between Jomon groups
from matched regions. We seek to determine whether monkeys, and by inference other non-human primates, adapt to climatic stimuli
in the same way as humans do.

We are using a combination of CT scanning and traditional osteometry to collect 3D landmark, cross-sectional geometric and
traditional morphometric data. We will analyse characteristics such as the globularity of the neurocranium, facial prognathism and
cheek projection, nasal and orbital shape in the cranium, limb and autopod proportions, limb bone curvature and robusticity (via
cross-sectional geometry), body breadth, body size and body mass in the postcrania. Laura Buck arrived at the PRI on 4" April to
begin data collection. This comprises traditional osteometrics and CT scans collected by Dr Buck using the medical CT scanner at the
PRI following training by Dr Ito (PRI). Eighty macaque skeletons have been chosen from the PRI collections, ten adult males and ten
adult females from each of four sites with different environments (north to south: Shimokita, Nagano, Shimane and Yakushima). To
date 35 skeletons have been measured and CT scanned. Analyses of scan and morphometric data will be conducted at the University
of Cambridge on Dr Buck’s return, to examine relationships between macaque morphology and climatic data.

From 16" March t0 3% April, Drs Buck and De Groote visited the National Museum of Science and Nature (Tsukuba), University
of Kyoto and Sapporo Medical School to evaluate the Jomon sample with which to compare the macaque data being collected at PRI.
We have ascertained that there is a good potential sample from sites in Hokkaido and Honshu and a number of specimens from
Kyushu (see table below). We are currently contacting institutions in Kyushu with the hope of extending the sample from that region.
We hope to collect data from 20 individuals from each of the four regional matches for the macaques and also 20 from Hokkaido,
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which Japanese macaques have never inhabited.

D-22 =R PN OEMREB L OE MBI A XA VAP E 2 2 EEBORENT

G, W HBRIAREAK « =4 XL Z— - BT 2 Y= 7 MIRE) FiNsSE © Pk vk

AR TIE, =R PO A ZET/VE L TORRMEREEZ BRI E L, JVR IR ER(PBMC) DT 217 - 72,
F 9", NIH Nonhuman Primate Reagent Resource (www.nhpreagents.org) & {CFHFIEH Dl £ET— & 2 K2, YL TORRZEIG
PERR SN HOEFLCHE MiUAZE =R PV PBMC TREEL7ZE 2 A, ZHOPUKRT 0 — 0 ORZEEIEDHER
E#72(CD3, CD4, CD8, CD27, CD28, CD45RA, CD95, CCR5, CD25, PD-1, HLA-DR, CD20, CD56, CD16, CD11b, CD14, CDlc,
CDllc, CD123, CD163), & 512, PBMC % PHA-P T 48 B§EHNK L 72O BV G ERE T A VA SIV (5017 a—
SIVmac239) % &Y S H-(Sfiid MOI=0.001) 10 H k53 L= & 2 A, P SIV p27 YetalZ T WA L Al 2 ezl L T=,
ZDZENDL, ZHRCFMILSIVICEZETH Y, =df XETIVITHIGE LW Z & SIV YA =78 2 WL R e L -
2 DB EMNTT Do OPUADBIRIAE FIHFRETH 2 Z E R LN o7,
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K (OMC) , Kffd—, Z&# (Johns Hopkins Uni.)  FrPRHGE - B MRE
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eI, ENOFIEERB L QEEE Y VR Y T DETRREITo72, 360 07 ) ~—7 AFIES TIIES DEHBRE
BB L, BUE, PIRMERE~OERICIT COMEFEZED TV D,
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FRIZB W CHET 2 MR A MR EIT AD & FTLD 21X U &3 H5BAYETH V., FolE. PRSI AN RBEENENS & &
TS, Rk 2 THEIL, 4O~ —Ft v MIBRABERE « Wil 258, 36 X O AL E R iE i 2§ U7z,
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HHLEDO R TH WL O OFII KRB HENA 2 7220 e SN TEBY, BEREOTTIIA T v U —Z U RFDO—FT
&% (Endoetal,2004). L2>L7eA 6, bEOSCHKCTIIRIRE SR OFEEZHE LTS O b & Y (Crelin, 1988), Ef%AD
FE IR AR TH D, AWFZE TR ZE O SCHE TSN » TV R Do 72 KERVE SR ) KBRS EE 2 52389 5 A& 2 31
L, thd CREMEIEST O AT~ 5. KEEEEIRIEARE 2 &3 5 M8 & L CRBFIEIHNZETL TS &
EbNTW5. A7 0—2OBEEi O ONWT, MEDOETEMD Z LT, YikOMWHE A KRG SHEIR & 9 2
EMHIENTEDHEEZD.

T T — 2 DRI OWTHIRAEA 21TV, PASHENIRY S 58 FYE 238 5 5 FIB 25 Ue. KERE SEEH O
o X5 IeMMEITBIE SN, EOEATIIBIE TE T, BIRSNCBEN KGN CTH 2089 TR E L7
VB MZEBW TR E BB 2N & & HITHRT DR BN TS, SEOF TR THY, HBRINICK
JBREEERA AN A LT D ATREMEIIRAR & LTS, Atk bkt L CRRE 2T 720,
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AR 2 7 4B I BRI BRI E & U CHIR &4, BREBWFZEAT L 0 7 2 30 O — ORI IR s X OV iPS Mlifa o
et 221 7o, ERVERIZERTIC CF o D HEEIIRIC ) T a S T RV TR ERBLT D A A VAR H—
AL, iPSHMEERISI LTz, B XA VANV AERNA UV 4 VA THDEDICT L0 D—5F 7 MNIHASRRN D
EMS | A RIMEE(R T & A & 72\ (transgene free) T2/ P —iPS #lll A4S 5 T LR TE T2, ARG EHEE 2016 D
— RIS ICEHR S a2, A% b RIBRICEBR O F 30 P —E K7 5 transgene free-iPS #llIE & /ERL L, BFEEMW & D%
A FAERHIC WS T ETH 5,
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