This study was aimed to verify markers that can be applied to the genotyping of microsatellite DNA in the fecal samples collected
from a Taiwanese macaque population located in southern Taiwan. A total of 16 microsatellite markers that have been tested on the
Taiwanese macaque population in Oshima were chosen for the study. Among the 16 markers, 10 markers resulted in detectable
polymorphism on the loci. The fecal samples used in the microsatellite genotyping were first screened by the c-myc test for the DNA
quality. The HVR I of mtDNA was also sequenced and the result showed that the haplotype (740 bp) of two neighboring groups were
different from each other by 31 bp of substitutions in this provisioned region. The 10 microsatellite markers will be applied to the
paternity analysis in the Taiwanese macaque to investigate their reproductive strategies. This non-invasive method to study genetic
structures also contributes to the conservation of the Taiwanese macaques in Taiwan by revealing the human impact on translocating
macaque groups in the past.

Keywords: microsatellite marker, maternal inheritance, provisioning, translocation, Macaca cyclopis.

A-37 Study on phylogeography of macaques and langurs in Nepal
Mukesh Chalise (Central Department of Zoology, Tribhuvan University, Nepal) FTREIGE - NATS

The trade of DNA samples becomes difficult due to recent ratification and enforcement of international regulation Nagoya
Protocol. This trend changed our collaboration in cooperative study on evolution and conservation of non-human primates in Nepal.
In this fiscal year program, we start to establish a laboratory in Kathmandu where we can prepare DNA samples from fecal
specimens and can perform DNA amplification by standard PCR procedure in order to continue phylogeographical study on
macaques and laugurs in Nepal. We opened the laboratory in December 2015 and conducted a feasibility study of mtDNA typing for
non-human primates for the first time in the country. Firstly, we extracted DNA samples from fecal specimens preserved in lysis
buffer based on the protocol developed in the last year program. Both Assamese macaques and grey langurs were examined for
partial sequencing of control region, 16S ribosomal RNA and cytochrome b in the mitochondrial DNA genome. Of 26 specimens,
consisting of 20 macaques and 6 langurs from 8 localities, 19 were successfully amplified by PCR. We also got good results in sexing
with amelogenin primers for 19 samples. Obtained PCR products were sequenced in Japan to confirm the applicability of newly
obtained PCR products for sequencing analysis. Our preliminary examination of cytochrome b fragments yielded fine results for four
out of six samples of grey langurs. Obtained Nepalese sequences were compared with deposited DNA sequences in database.
Nepalese samples formed a single cluster with high bootstrap value and a reported haplotype (N2) from Ramnagar (Karanth et al.
2010) was placed aside of the Nepalese cluster.
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B-1 Developing a model of cold- and heat-stressed primate thermoregulation from Japanese macaques (Macaca fuscata)
Cynthia Thompson (Grand Valley State University), Chris Vinyard (Northeast Ohio Medical University), Susan Williams (Ohio
University), Sylvain Perez (Ecole Nationale Veterinaire de Toulouse) PTG 8 AR

This project aims to assess how Japanese macaques (Macaca fuscata) utilize behavioral and physiological mechanisms during
seasonal thermoregulation. During 2015, we conducted our second research season (summer; winter data collection occurred in
2014) at the Kyoto University Primate Research Institute from July 11-31. During this time we successfully collected data on
thermoregulatory variables for five adult animals (n=2 males, n=3 females). We gathered a total of 1,048 observation hours.
These behavioral data are currently being used to calculate the effects of temperature, solar radiation, humidity, and wind speed on
the time spent moving, body position, and choice of sunny vs. shaded location. During this past data collection season we also
collected 94 fecal samples. These were lyophilized, extracted, and assayed via ELISA to determine levels of the thermoregulatory
thyroid hormone fT3. We found significantly lower levels of fT3 in the summer compared to the winter (ANCOVA: F= 41.5,
p<0.001), with summer samples having fT3 levels, on average, 2.87pg/ml lower than winter samples. Additionally, season
explained 45.9% of the variance in fT3 levels; for comparison sex explained only 2.2% of the variation in fT3. These results
suggest that Japanese macaques significantly boost thyroid hormone levels during the winter, likely to increase basal metabolic rate
and generate heat. Since fT3 levels are linked to energy expenditure, lower fT3 levels in the summer likely reflect a strategy to
lower not only heat generation, but also to conserve energy. Our results indicate that these animals utilize thyroid hormones, a
relatively expensive and longer-term physiological pathway, as a mechanism of seasonal thermoregulation.
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B-17 Identification and Promoter/enhancer analysis of HERV-K LTR elements in primates
Heui-Soo Kim, Jungwoo Eo, Hee-Eun Lee (Pusan National Univerisity) FTNXTISE © A 3Tk

Human endogenous retroviruses (HERVs) and related sequences account for ~8% of the human genome. It is thought that HERVs
are derived from exogenous retrovirus infections early in the evolution of primates. Among the three HERV classes, class Il HERV's
exist in the lowest frequency in the human genome, but they include the HERV-K family, which is the youngest family and is known
to have actively mobilized since the divergence of humans and chimpanzees. For better understanding the regulatory mechanism,
HERV-K expression in four primates was performed. First we tried RT-PCR with human reference gene; GAPDH, chimpanzee
reference gene; EEF2, and HERV-K env. As the figure 1 shows, all four species’ tissue has expression of HERV-K. In addition, the
western blot was performed to check the protein expression of HERV-K and R env protein in various tissues of four kinds of primates.
Each sample is labeled in the figure 1. The expression of HERV-K env protein shows expression in most of tissues except for
pancreas, tongue, and testis (fig.2). Also, the orangutan ileum shows no expression. For HERV-R env protein, the expression pattern
shows similar as HERV-K env protein. The HERV Env proteins were observed moderate to high levels in each tissue, showing
tissue-specific or species-specific expression patterns. In addition, transcription factor binding sites for HERV-K 102 was detected by
the program called TRANSFAC v8.0 (fig.3). The primers were designed into 4 sets, with fixed reverse primer as shown in the figure
3. As a result of the luciferase assay, LTR primer (F4) shows the highest promoter activity from all four primers in both A549 and
HCT116 cell lines. These data suggest a biologically important role for the retroviral proteins in a variety of the healthy tissues of
primates.
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B-19 Population genetics of Macaca fascicularis (long-tailed macaque) throughout Thailand: mainly focus on their
hybridization range with M. mulatta (rhesus macaque)
Srichan Bunlungsup, Suchinda Malaivijitnond (Chulalongkorn University) AT RS« A FREE

The aim of this study is to investigate the impact of zoogeographical barriers in Thailand on the genetic structure of long-tailed
macaques (Macaca fascicularis) and their hybridization with rhesus macaques (M. mulatta). mtDNA and Y-chromosome (SRY and
TSPY) genes of long-tailed and rhesus macaque living in Thailand and vicinity were analyzed. Based on mtDNA analysis, all
monkeys were divided into five clades; Sundaic insular, Sundaic Thai Gulf, Vietnam, Sundaic Andaman Sea coast and Indochina,
respectively. Interestingly, monkeys lived at the Sundaic peninsular were separated into Thai Gulf and Andaman sea side, and the
latter was grouped with Indochinese population. We supposed that during the glacial period, some monkeys from South-easternmost
Indochina (Southern Cambodia/Vietnam) migrated across the land bridge westward to peninsular Malaysia, moved northward along
Andaman Sea coast and inhabited the areas. From Y-chromosome analysis, the limited gene flow from male rhesus macaques
southward to long-tailed population was detected around the Isthmus of Kra. Though, our findings support the previous reports, the
more complex results are found.

B-20 RN ) 3 —F 1 7 RNA T & 2 13RS b
ARt OuNK - BEZFIERT) PTG HES © ARk

AFREI T FHIEM O = B ) AFERUZ RS D non-coding RNA (ncRNA)HIE A 7 = X 2 & Z DR A2 I 5 2N
AZEEHME LTINS, Fo v P —%E5 3B S FEO S ARV N T 27 U h— AT OSSR, T e
E—X—ncRNA TH 5 pancRNA [TFH T 10 7 7 A L & LIRS O S CHEMSARIED @V & D 2 & pancRNA & £F2ii
R IR 0 A R B A R TS 5 5 2 &L BE ORI R IR pancRNA BFE L TWD &) Z E R L NI
o7z, b RERFERLIL, EWEERN pancRNA 2 #5 L7285 O3B, pancRNA 2372\ A —Y r 7\~ T, %
DOMBRFFREDRRE > COAHANHE TH-o72 2 ThHY ., ZOBREFI=ES ) 2B {LEBWABEEZR LT, 51
~ U A KM R SR B A 7R pancRNA OFSRERRMT 20 & . EBEICHERF LA pancRNA 28N s BUEMELICa 5 L, £
BIRIBEBUIFE RN DN TWA Z AR LTz, L7di-> T, FEFFEA pancRNA 23S S v, AR R 7 ) AMERG/ X
— IR E T LT, M RAGEBE T RIAAL v T OEBERICEDL Z EREX LN, BIE, =2 —RNA Ol % it
ﬁ*f%@\WMWA&@%%W%%%&Twékléf%@

B-21 FET NV ERAWEERERIRE RO
R, Bk (BEFRIEAAER W S BIERE) AT RIS« IR

Wolff DIERNC KZAX, BIENFHA LA (i) 2%, WFEmICRERIGIRE 0D, Z Ot 2 BT
B LA REREZ O THUERNC R 25RO 5 L BICRT 2 NS 2 HEET 5 2 kD,

ERETFUNRUU—RRIETH L B MIEN 2T L, B NI, Bicondylar Angle & FEIEAL D KIRE O X235
%, Tardieu |2 LALiZ. E b O Bicondylar Angle i 10 . 9 /3 2—® Bicondylar Angle | 1~2 ETH 5,

b MZBWTIE, REF 3R E < KREFNZ K - TEIRA SO AV BISENE 3SMA b RS+ 2 < FiBT 5 2 &
W&V, EEINERIRE A A U CNBICED D, 2 OIS LT, WHEIZBWCIERRRIYSER NAARNIZ L DN
M DEBESVBAELT D,

fit 5 ?V/QVV—&ZED\“Cliﬁ%{%KJ:5H%E§¥}J%®j<%ﬁi%“\@}£ﬁﬁbifo@‘o F7o, FRFICNEEIZ IS D KBRIYEH
A NARA I K D EB B AL 720,

’E"TF/«H(@jJ%E’JE&L@fE AV ERONFRIFMC L DIROMZBEFFEIZ LV RDD & B FTIE10 EoO
Bicondylar Angle Z#fODIZxf L, F /30 T —OKERHE TIX Bicondylar Angle 1$ 2 £ & 72 %, Ziud, Tardieu IZ X 5
HITE,

IHNEOEIZ Y REREEAICI T 200105, REREENTICIT 200 L 890 & 5 2 &1 Ko THEM A DAL
ENDHIENFEHATE D,

B2 ERFICRBIT B VOEEORBEE DOFFMEIZOWNT
SN ARHE, JRMIE T, FHPEPERMFR - S RPN A it

b MERMRIFEIIZ < AMLNTE Y, KE TOREBORDCITFIROBKIZZOF & LTHETF b5, AT, b
R 72 B2 R OTZRER R L OVEBI 2 R BN E 0 X ) 2B BB K> TEAZH SN TW A o0 b b &5 AERM
DEETOBRBFHRBEELEOOHLNNIT A2 EEZHANE LTS
b NEROREEOIEEICEGR L TV DR E2MROICHERET 27201, e b, Fuovy— IV T AT o—H



VAR 3 EIRT DD EY T B VT RNA RBBLEMHIT(RNA-Seq)Z1T-72, & hDF J ARSI EZIRESTE LT,
ETOBREBTORAEEZZNETNORETEICEHE L, B b EEAREOM TRIMICAERICRBLEZD H 2 B 612
L7zt Z A, b MERNREEREICED 2 EEOBGF IR S,

Fo. B FEBENEOBRBTRAEZZ AL L TV AREAFHEIRZFET L7012, Vo 72T —EBE U FR—F—
Bt LT vnE—4—T v DORENL BT, Sk & N EFEAREOEEOIFEOEWICET 5 CiER E &b
HHZLET, E PR TREEZARICE > T MERWREENES SN TV o b0 ZRETEX 5 EE 2TV
%

B-23 v~ —%E%& v b iPS MM A MR E AV e 7 e — & —FH iR OREST
A up G, HrHEES (BEEK - ) TP ISE SRR
Fxlx, MNIOBRECTHL~Y—EE Y MUNT, =a—m VREFRICEEFLET 57 25— % — D EIT> T
Lo L L, ZRETEEECTEM L TV X 5107 0'—4 —iEMEOR B OS2 BN CERi+T 5 2 i3, ~—
Tty FOMARH (1 EHZVK 50 ) SLCEMmMENELE L S0, BHIEMTIIRY, 22T, $EENTOT v
AL, ~—T v biPSHRHE RO Z W o — 2 —HEORP 21T 5 RO 2 A LT,
SERE 2T AR, v~—F kY FERkODToE—X—L LT VGAT. VAChT Y uEt—X¥—%prun—=7%FEL,
VFUANARY Z—IZL 5T GFP R T 57 Z—~DOEFAEFET Lz, —JF, ~—F& vy MK iPS MO ERK
W LTI, ~—Fty MUBEFHE~D YR T 27 g Nl ko Tk 6 AFAEATL BRI A Y v N 2%
Lo URZ7 =27 a k., 3~4BERET, iPSHIftO o =—nNE 5., ZEMEORECHLIT VI RAT 7
2 —BYeta (AP Yeta) D an=—2ER I (B, LrLeRb, TOBROEEEN I E< 0T, BRES
LD TLUE I MR R s ivic, 4%, RGOS LR DIMHEIT) TETH D,

B-24 <71 7 BB B BRSO RE R R & B0 #EEY & o8 A Ef%
il (B EE R - (M) AT« IR 5~

W B EIR LD 5 6 R~ 2 BEAIE S FEEIIR(Gs) S TEEENIR(GHEDN H 1, BIGSETHR S TH D, BE
KL 2 T e B BIAR O ZAEME 1T Quain(1844) X U i < 22 B SN TV D A, FlRd a0 & BHIZ Lu. fFgeitsk
FIL=R b =7 4 P A ONBEEINREERIE: & 2 o B0 &Y 2 id L.

=R UYL Gi A Gs F 2 IFNEERENR & LRl 2 T LA E O SIST 2B &, =74 P /LILGs & Gi 233
[RIER & IR LB B4R L7/L7 £ L7/SL 2B b o7z, iR Y - =7 A4 PO MmN T, Gs
DIPRRGE A B < L E DPPRGE D BTN B SN AEEITHE L T2, LasL, AU~ H 7B TH O 2y b NI E )
RO I 512 Gi DAy IALE I B 72 2508 L S 37z,

Gi T TR 2 58T 28R TH v, WEAIEIEERICIS U BEEIGDH S R0 1 > Th D, =AY
B =7 A PO OEEEERIT R0, BEHOFEICENA SN D WREEN S 5. HEER O & a2 OS24
2, MR SOOI % A8 2 ATREED VR S L7z, 414 Gi OIBRBIZ DWW TR O REZ 5D CRE 2D 2 44
EHRHD.

B-25 BEBEMELDBHAE =R ¥ NUS28] ORE L RERS

BHRE, dEs GERRSER - T=vAd A 2) JWHKE] (LOSBSEf - BV F—kr 4% —)

AN KR

2015 FEEDOFE TH SN2 LS D REOHEE it REEFUE 88 HHTH 7=, 2013 4EFELIFE 2015 45 10 A £ TORMAE T, 1 £
THERENBD LN EWIE, FE TN 77/ (122 367) Thot-., ZIUFERHO~ AR 360, FERH
OOLMAEY) (3 EAL) . A OFEAE (1360), BRE, ¥/ a2l Ths, BFETHRIESA, BESN-REDREK
DEPST-DIE, A=V, V7 TRORFE, BARHE, 1%/ XORE, 7 X0, $7 FFO¥E, v~7 U0
BETHD, 2015 FEEOHET ., WSROV N RESEOBIEYSC R 7 E 2T 278N, ~ELBEsnin
ST, EMOHEEFEIIMOEMRIT, WELEWOME 27 7 45, a2 RE < HiEETH D = &b
ST, RBKIE & b < BN AE L 33.0km2 T - 72, 5D EITEEIRNICEET 5 & b TEER MY MEEIRZFIH L
TWEN, b oL bM< EFET 2EMEIRIT. 2o TINS5 & EREIHIICEDS LTV A BIEELZHY TH 5,
L2 LB N O A DA FEEN+ 0 7RI, WS DOV L= HIIRFO X ) X7l e G5 H 7V 27 284D
TRNZ EDURIBE XN,

B-26 TR ILEHIRICAEBR T 5 =R o A EKBEOEGFE=F I 7
PRSI Ce IR BRI E RV OR) B sE - AR

BAR AT L D S 12 AR 9D =8 L OFEALOHIUEAE [ OB BEFR 2 B 6 2T U Ul (R #E OO sl e
RS 52 A BRIIC LT, DNA B OBFAMREE & ot 21T - 72,

2015 FF 6 A B 11 FIZoT <, WEBAZI)I, Ik B EEZE) ik T DNA BBt OEARE L2, HroffE, 2 b=
> KU 7 DNA S (mtDNA-CR)(1015 2> 5. A Z A Z(RE)I1, 3L, B XA FEEE)), 207X
AT HRBHE U=, 2 X4 708 AIEBICER LT, NT'a XA 7 %53 EKawamoto et al 2007)9 %5 &AL IN21 # A 7,
BILIN30 A S Thotz, IN2l XA F1E, F— LI 10 EEONT 0 Z A TaF->TEBY . )0 IN21 £k
IFRFZEC L0 )R L ORI B IR B L HilD & A 7 Tdh D 2 & N4> TV, ARIOFMEE T, BT
B A T HPRE AL RIS & 0709 5 ATREME N B 2 BTz, IN21 EMNIVT S5 7 & FER 57 (22 TIRIRIC /0 L



TWAHEMTHLN, 209 H BRI LTWD 4 24 FOEF (D A m#. BB - mIE. C Al - IEE
D &) 22T, mDNA T X A 7Oy MU — 7 fiffr (TCS fi#dT) %4To bR, BEMREZEFAIZ, A-B—
D—C DEIZW Y, 43 L b HBEN BRI & —B LW 2 &3S h o T, WFERE 4 2015 45 10 A 25 BICEEHEIE
FrCRAfE S - RFHAMES (=R PO ZhETE, S%DOREMREE2D] TAEK L,

B-27 ERFH B O EME
Ve re RIERE, TREKEH (HFIAREER « EHERES)  FrNshesE  FRgix

MEEEMAT L= e —F 0 R Y JOEKICMA T, HilicfEo=yn—7 2 R0 J L {H#ERO%KEZ, CT A% ¥
T % RV CIRREE R fFAT LB PTEE & BT OEEDOFER L I Lz, S 612, TNH6DT—F &2 F Ly —,
SR YIL FLTCAY NI AT o—X o onfaig & BT Uiz, ZIVE CO/NTFIE & RERC, 55—l R KR
BRI WE SERET CTHgRE 2B o7z, 5017 CT WG T — 4 &2 Rt iEE L <, F—lktor]
R EBE L, AR Lic=vn—F 0 R TOFE—MOHE P2 & T E TR S af#im s o=k ¥
RF N D=L TS CROEEEHE CREIL CTH Y O ERIEE U EmE CE M4 i X8 b F 50
U3 EEDO LD E T D EHHFICKRE o, TOZENE, =y —F 0 KA TOYEREIZBIT AR RE
BEORTENR L, AR ZE TId e < R R BRI Ch D ATREMERFE VW E B DD,

B-29 Fit AV TR E SN BIBOMEEE RS
SEEAT GRS 1) TN RS IERE « 4 H RS Ik

WERT 7 2o R O E A SR T DME E L THREL CWAA, b MEETeREEE CIRENME L T\ 5,
L L., BTy —CTh MR FIRIHMENRAF I TEY . B RT3 BET, thoREIEHET0~4 8B
THET D, — 5, FIRBEITERETAORE LM RG5 /D, RSB RLLHETH L, TOTRICALET DDA
ST, WRGEFFON, 7 A EOMEEN SRS HFEEITRIECED LTy, a5y~ —%ty T T#EEB T
DH T %, BEFICKIT H#)EaRR b L O#SS BEB OB OER 208 & <2, JRERENMEA LT 285
DO RE A BRI 2 HCTHENHED LB X, aEr~—Fky FEIRITHEEIToT-,

axr~v—Fty MYBZHEED insiu ATV EA =g &iTol2L 24, IETHERELTWD OS5 &+
Thole, TDOHH 2BETIFR B THRINHLE SN, D O 3 B I38af RAICRILL T, o FH(Em
T LV Z D 3 B IZEREHO T CEGFEBEAR Z L L9000 o, TS O EIEF 1At O L EE ) £ 52 AR &
DOHFEMERE -7, TIHIE, WEDADOIEHFZ D RELL T D FHPOEEICOWTIXER AN MLETH D,

B31 &FENZRBITDIHNE) AADT <P YV IOBEEZELBEDT H R ~DOERITE & DRFE

EEZE FEREFER - B BRiE~T7T U 7 L) HTNXISE - i KFn

=R MBI DT a~W U 7 (BBLUAOMEEIZ L 2 ERITE) OB EIEEE TP T T Thh Tk,
I~2 D a RE, KREOT T ) AAZILS HABND, T TAFETIIHEAE=R L PALDT B R O S GRE
BN ED LI LD, 7T u<H Y U 7ICER LIRET 21T o 7o, LR O =748 30 Bl #f (BENLOFEENT 2014
ME35TH, 2015433 0H) Akl L, F2CEENTET I LAY (2014 4 11 58, 2015 42 58) A5tk E LT, 2014
. 2015 4R 4~7 AIZFEF 138 IR OEAEIF 217V, SR EEROITE, SR ER~OHEBZWOF T L NFIZOWTHE
BL7z, ZTOREE, THVHRT~OT Y o THEENE S EVOIE 2014 FFTiEA A AD 2.5 [Al/h, 2015 T
a RENSO 28N Thotz, LA FFA XL 20154 TIE0.80/h, = REIL2014 £ T 03 [Al/h EFEICL - T
BEIZEND T, ZIUTFEIZL > T FEOENE) Z L ICKRELSEELZIT WL EB XL OND, F-fadE - Hik -
TN— 2 U TIZOWTAIR S ST 24T - 72 5, 1 Z & A EDOMEIER 10 FERMARDIZH L, A b F AR (REA A -
ENEAL) 23122 (8], WA TIET DT A A (RIRFE « FIENL) D 48[l THh o7z, TINHT B Ry & O MmiEBERIzH:
BLCTHONTT D LA N A A Tdfkicxt U 13 8], FEfICxs LCiE 109 [B], KA DT AE J A ATk 43 8], FEfixic
5ETCH -T2, AT T RESLY DT A ACEL HOLNTZOK, MEEDT I RUNRENST-OTIH W EE
2D, FTEBWATEHORBNE >4 T ARZ2BUTOa FEE2 b - TELT, BIEMAROLERD 1 >TH
HEEZLND,

B-32 ERBFUCK T R B R F DR HEEREICE 2 D BE
W77z, FER T CGIrIRK « IbE « 2 F-iet)  ATIShIsss « APt oo st

MR REEREZFRN E THMERIIER E O MEMEERZETT /LT 21213, L0 & MIEE-OTEI Y — 2 03
Pl 2BEENREE B 2 b D, KRR O X, AR X I OE FICHRRERMEY A S U1 > Th D LRRER T
(EGF) ®=a—VL 7 U172 %5952 LT, BRWLIFEICHE~ ORITENIR T 2 29 2 G RKIEETT V&
SELTWAD, FERE, b FEEETLHR SN NIAHTH o 72, AEFEFASFIFEHRETIZ, YALVEEHTLYA 0
A D AERBEE TR BB ORI TEHENE L0 E I ~—Fty FBLOT P2 AN THRF LT
Do

INFETIC—Tky MFER 4 H~DEGF&HEZ2FE L TETWAH2, 2010 FICEGF&EELZ FT&RE5 Sz~
—F v ME, 3HMAEZ BT, IEBRO ERT A a2 7 FOSEIRT 2R U, iR iR E S o R AT B R E
WCBWTZDORINEFLIIET LTS Z ENHH L M 3malzs~—Fty ME, BT A2 L BITEMEIZITIN A,
MRI % W= EB KO DTI OF — X WG 21T o7z, £72, 20124 & 2014 Fi2 5t~ H 7 HiAR SEE~EGF# 5L HE
i L CWb, 2EAIFFBEMRUENOCITINEBNLVWERENS Y BRAET O r — B Lz 2 A, B Mokt L TR

—100—



OGS &R S22 EIFEATEIO RFENBZE SN T D,

B-34 The Comparative Biomechanics of the Primate Hand.
William Irvin Sellers (University of Manchester) PTG« FlRF8L%

This project was focused primarily on the acquisition of a range of comparative biomechanical data in order to better understand
the evolution of manual dexterity among the primates. Our primary dataset was obtained by filming individual animals held at PRI.
This entailed extensive preparation work at PRI ensuring access to the enclosures and adequate space for setting up the cameras and
lights needed for the experiments as well as designing suitable arrangements for allowing the subject animal to interact manually with
various food items. The filming itself was carried out over a 2 week period in August 2015 and was in general very successful. For
the first time we used 8 synchronised cameras and this allowed us to cover a larger angular range for better 3D reconstruction.
However this innovation was not without its difficulties since it meant that we generated a great deal of raw data and the time taken
for data transfer and archive is appreciable. The extra cameras also produced a number of hardware challenges with reliable
synchronisation that had to be overcome. We also trialed new software for 3D photogrammetric reconstruction and this, coupled with
the extra cameras, means that we have achieved our basic objective of capturing the 3D finger movements in Japanese macaques,
capuchin monkeys, and a spider monkey in manual feeding tasks involving different sized food items. This is a major achievement
and is the first time such data have been obtained. However we are still at the stage of data analysis. Our current system captures the
3D outlines automatically but the underlying skeletal movements that are an essential part of understanding the musculoskeletal
processes need to be calculated based on surface anatomical feature. This calculation process requires considerable operator
intervention in its current form and it extremely time consuming. We are therefore currently working on automatically fitting hand
outlines to the point cloud data so that the skeletal movements can be extracted both more accurately and much more rapidly. We are
similarly working on how to best present this complex, multidimensional dataset in a form suitable for publication since this is the
first time such data has been examined in this way. At the same time it has become clear from our initial analysis that we need to
improve some aspects of our experimental design. It is likely that the camera placement used with 8 cameras could be improved and
we wish to trial different camera arrangements to improved the directional coverage, and reduce the issues associated with fine finger
movements being obscured. In addition we need to extend the range of hand use tasks to cover a wider range of grip styles. The
monkeys have strong grip preferences and the current tasks only allow subtle differences associated with different sized food items.
We therefore need to experiment with a larger range of manual tasks including locomotor hand use so that we can measure the major
classes of hand use that have been described in the literature.
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B-37 Determining the correlation between primates abundance and habitat quality index based on the application of
protein-to-fiber ratio analysis of mature leaves of dominant tree species in logged forests in Sabah, Malaysia
Henry Bernard (Institute for Tropical Biology and Conservation, Universiti Malaysia Sabah) FTNHSE - M

Discussons have been made with my local research collaborator (DR. Ikki Matsuda) during the short term visit to PRI on the
potential of using habitat quality index, measured as mature leaves protein-to-fiber ratio, to predict primate population abundance at
local spatial scales in Sabah. The analysis was further extended to include not only research sites in Sabah, but also sites elsewhere in
Kalimantan, Sumatera and Peninsula Malaysia. All raw data on crude protein and fiber (ADF) from 6 diferent sites on Borneo (i.e., 5
sites in Sabah and 1 site in Kalimantan) and 1 site in Sumatera have been integrated. In addition, secondary data form 1 site in
peninsular Malaysia were obtained and included in the overall data pool. Altogether, the data set combined represented the crude
protein and ADF of mature leaves of dominant tree species from Abai, Sukau, Danum Valley, Kalabakan, Klias, Sebangau,
Pangandaran and Kuala Lompat. However, the main issue with regard to estimating folivores primate biomass at the different sites
remains unresolve, due to differences in the methods used to estimate the primate biomass at the different sites. Moreover, there were
sites where primate biomass estimates are non-available. Therefore the analysis between habitat quality index and primate biomass
for the different sites is still pending. It was envisaged, however, that this issue will be settled in the near future. A discussion was
also held on how to write the paper in connection with the obtained data and intensive literature research was made based on
available resources at PRI. All chemical analysis of leave samples have been completed and a simple laboratory procedure to assess
particle size of primate feces have been observed. The primate particle size analysis may become useful in the future in connection
with dietary studies of primates which is a topic related to the current data analysis on leaf quality index. During the visit, a draft
paper co-authored by Dr. Ikki Matsuda and other collegues, was produced which has been submitted for potential publication. Lastly,
we have discussed concerning future research collaboration between ITBC,UMS and PRI.
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LR P HAT B H DR ONE, TNEHWT DL DERITHTEICRE L TWDIRITH -~ 72,

Hi AR HOEH B P oo (LIE AN, BRI OBFUE A b Tnd, £7-. BFEIIAWIM, © /AR BES D8I
SN IR TH Y, =AY OIRERHOMRIECE L kD —>THh 5, A, B LOYHERNCBW T, &ZF4E
WMD=R P NVO#EMR LTz, L, AOFITTHEFEESLETHY, SHITMEND 5 mERO AUV TEH, 100
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THIROIFENFE L TV D, EIPEROIT, LT UITHHEE OWE TEAEANERS U, FERE SRR O 3 % &1 R
bivd, I KFAEELICED2ENEDOREHIL D &L 1FIF 100 $ITHWEIE THE N ORI D, B HUIRO =&
Pd, BAH., EOTZDICHUEICAY . YAHIFEZAED RS Z LW, [=RFAoMMaEfii, sEHkic
B L= MICIET LA TH D] LW RRENRET D700, HeRT =23 Mb o,

B-43 —JWPELF = L D /ERIERER
AT, (BT, S dx (JLEK - N-BARD) , &ILUHE (REK - FEifftr % —) FTINRI A« AR =248

AR, BEBRICER IS =R P LOERZBRTHLOTHY . 2N E TR RINT - 2RI D
BlE - (ERUCBE T 2 FILOMEREZED 723 6 FISZREINO (ERERBRICH D M A CE 7o, Rk 27 FEIX, 6 BHOMED D
PRIFGRBR 24T\ (RSO O VERL & WS R AE DR BT o Tos RSB EO FE L LTH T AMuEE2 AW CTRAET 5%
IND AT — U Z it LIRS, IMEIEIZ AT 8§ Ml ~ZER OGS IS WAEFENGONDL Z Enbhrotz, £,
Rk 26 AEFERVIKEIC, 28ED L3 B v MYEICHAERTE U720 B2 KO0 OB iR 2 it U 75 . 1/2 1 CHEIR 2 el
STz, HAEBYITIRTERE Tldd - T2 NTIRET I O FEAF 2155 2 LICHEh U, RS2 65— 52 K5 I 4 Bl — UG R A7 A 1 7= 52 b
PRMNEIRIEAERE A RO Z E NHER TE 72, AR IFTEICBIRBR A2 MG 22 LT, IS =R VL OERZ#ER L
TFnEEBEZ TIN5,

B-44 &5 ) Ay — 7 T U AT — ZFRITIZEE S < fRAT R EERRIR O [F B & BABHI AR DT
FEARIAVE (B bt - A AEMmERFHAEE ¥ —)  FINRIRE « HEEE

HEEE DIL, BARAN 108 ADRT ) Ay—0 0 AT7—42 10 | TR seik 2t U7z (AR g7 e, e b
FEHET ) MBS AFAE L7 WELS & SARME RO TERWEEIR K W & L72), 72, Zh o OBSIZ RS 572007 L
A (FRATIR BRI T 1) ZAERK LT,

HFEFIH TR EZ T2 F 2P —D 47 ) ADNAZT LA THHE L. EEIH A X 2080bp O fibfr IR #EREIEE H 5k > DNA
BT, WNCT X2 —2fmL, B3R —r 2 —HOT AT T U ERER LTz, TDT A7 7 U % PacBio RS
EHWCY =722 L, 59,994 KDY — R (RIS 1Gbp) #4572, PacBio RS (X —7 U ARNREWVWLOD, =
T —FPBHTE, =T —OFIEDTD, FLT7A4 77V EE 2D —7 2P —MiSeq TV —27 U A LT,
MiSeq I &k B3 —27 = ADFER, 11,587,746 KD U — 1 ({tE %k 1.7Gbp) %#457-,

BI/EIL, MiSeq 2LV ¥ —27 = XA ENT-fH|% PacBioRS TV — 27 = A Sh-EANIC~ vy B 7 L, =5 —DMIE
EIT ORI SA T VEBEL TS, v~ v B 77 s I 08 LT, ZAMREVEKICHT A~y B V2GR &
95 SHRIMP2 ¥ 7 h U =7 Zi®H Uiz, xR T XA —4—T, HF3IHR—7 2P —DF =X TR LT, §F2#HK
V==Y — N E~v BT L, vy EVTROLEETTo TN D,

B-45 ~ 0 7 lBEERAIIAIC X B B R AR IE OB R
RS, ARIAT-, R T (HARERR « EmEse) PTG E © g

Rk 27 VL, BT =R L 2 Bl FERAAMIFLR M & BRI — FLE th 7 2 o e i~ e R R oD =R
JUREELRZ 9 o AR L, 1210 X BN & MR 2 T 21T o 7o, Fi7ois, =R 0 2 il 20T =RooHE &
K% THAISLR M & THARE —LHAEZN o wEgiE~ 3 » AR L, ERRKEITT> 5, £/-, Bl
U 7= FLdh p AR I DU T ORME R EMEAT 1X. & ML RERIIE & ORET 21T o 7o, =R L ILl s e b
LAk A & e LA ZEBRIEE IS L A TR REEMBIZE T, =R WL CITRESF IR e N Bl S, B M T
X0 BRI O SRR RE T o 7o, MM FEHAR IC B W T, =R YL 1 BICiEe b & bk UIRFRE D HEFERENS
FHH, FTAMREMITICB W T, =BTk b &L Go/Gr #lDE 3 O Go/M OB T S iz,
ARALFEEIC LY =R P, BEAIEAIICT VY by FEAICBWTEEGNBIZR S, b N TIEBE% 2
BRI ABIE ST, SOIEVIMEBEEIZL Y =R P TIL 17 BREIZ, £728 MoBWTIE 2 BE IS ES
DB I, 9 7 A AT 72300 O X #8121, FLkly wily S50 & BN X SRR BRGNSz, M
TREROFENT CIX, EBEEPICETE 8 AR ARG 35 L O FECRIARIAR B O 338D BTz,

B-46 BB RICAERT B =KUYV (Macaca fuscata) DFFAEBRIER &L OWRIGEICEET 2 EFEHE
HIMmEZ, BT (BEPRAR - BRESHD TGS - AR S

fEERICAERT 2 =R VP (Macaca fuscata) OEKEEL, BHOR+FSInG, BUE, TOVA X e s, JE
WHI TR E LWBEROE END, T72bb, M EROAELEEYOERL LTEBTLZ L, HDOHWETH L -
A& O THHE LTDRBBITERGYE L WO NS AV 27 b iiFT 2R ETH D, ZOXIRBR-T-WEZEAGT LM
REECTH D08, WFITBED D OPEEMIFIER agents T D, B CIIEAREE D SH LGP IER TGN TH D,
BEOYE, B hA~OEYE) 27 b URTHDLN, FiEE - & MERO X IZE bGP A~DOEERH Y, ZThn
agents OF7/eY — AT DAL ®H A H, ZO X H A LIS, PEEH & ILFEIFAE S 2 E TEM L 78
iz v, JE[A U CHBRER 72 agents [RIEIRILOEFRELFM L, & b - BRI OBRYUE TR OEAE L 325 2 &
ZHME LTE T, ME 7 AIIEE CAEREIS =R FAREOE R RELMET 2 L & b2, s Tng
R D—2, # E)il7e PERIFEF CTh H HARBREAMEERZOP M —FdZP/ AR ET57 4 — NV REFER L (F
REEESR ; ML, HEIF L, FLEDIZARX Y 7T A F—b b ~ORYED R, < OMICHRE S
T, SR OER, FilEE, 00 RO TER) . HHEROARETEZHE LERETHLDT, ZH50o
ToESAIIAR TR T, EBE, BIRRTEW -8 & Z OBARR & SETHW:, LrL, BHITEE 11 5ORP T, KiE
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WL fEREES BOT, LT LL o TIERhole, REICHIED, ZOHIBOBNKR G EHT L HERRY THHE
WMAFERA T, BB S 6, GHEEHREIC DN T, SHUSHE ORIARBEE N 0 b 2 ke T 5, LirL. DNA i
DREER L D T, BERMEBATRLEL > TN5, 72, TALRAIFITOWTIR, SHE OMIFETZ N DT &2 D
TR, 2016 FIZFEEHETETH D L OWEKEEZ T -, 728, 2015 FFEEFST RINHZ. 2015, LB Lo
JRYSE & P42 2 158 [B] B AREREE P ANRE A2/ B P RS AR AR Y U A =R Frofs) dERKY, 9
A78 CGEI1S8EIAARESRRY 07T A fBEHEFE, ILEKTE p. 251) ) 2170, ZOWEIT 2016 4, FoMk L
RAENRITREHLE LTHITOTETH 5,

B-47 ERIFMHRROENT & b MEBMBIT~DA
BB, WEES, SFET, T, LIRS, AHLSEE, KEFE (RUERK - iPS MRAFITAT)
AT« SR AR

AT, BREMRROMAT & v NEEMHT~OI A ONE HBIZTe i) T, iPS RO ICE Y flA 72, BIR
MIZIE, STO 7 4 — X — %A LR WEBENER SN TEZZ L2 51T, 7 4 —F—% FW TN L7z iPS Hijuss 7
4 —=H =TV —IIRITTEXDLNE I, T4 —H—7 UV —T0 iPS MBI, % D% OHERFEEE DY iPS N O B PE 1T HER
ENDONE, £3E PSS MIEE AW THRE LT,

STO 7 4 — X — %A H U THINL L7 RN L7 iPS flilafk %, STO 7 4 — & — EDORZEND 7 4 — X — % H Ligunis
T~OBATIXLL T OFIATIT o7z, CTR IR CTY 4 — X — %W R\ th, B Xy T 4 7 TiPSfildan=—%7~
o7, VareFr b7 = ((Matrix-511, = E4f) Ta— h&2f L7277 L — MZ, On 7 4 — % — gk (&8
EJE ESAPS #IBR LM, VUV X atatlh) b 7 4 —F— L AEHL (StemFit AKO1 & L < 13 AKO3. BEDFEH) #1 : 1T
RAELZLORMEH UK Lz, 48 FRIRICERE 7 4 — 4 — L AR CER L CTBITS Y, KEIICETR, 7«
— X — L ARERRIIBITCTE o, MR, & TOKNB, 74— ¥ —7 ) —ERRIBITTEZLI L 2R LI, SHIT, &
BT 4 —&—7 ) —THIL LT iPS M % . RS, FIEIC X DR R~ &b & w7, iR ~o b
NRITT 4 —FZ—ZE L TRISE L2 iPS M & [R5 T o 72, STO 7 4 — & — % L7225 T o iPS MIfaMsST, %
D OHERFEEEE DY iPS MR O RFME IXHERF ST,

Ath. bR, &EERICIC, T4 —F =2 L THNE SN TF o RN D—iPS iR 7 4 — X — T U —IIB1TT 5, b
L, BITNTE RS TGEIE, 74 —F—7 )V —TORIEIT ),

B-48 Genomic Evolution of Sulawesi Macaques
Bambang Suryobroto(Bogor Agriculture University) — FTPNRHGT © 4 FRREHE

Sulawesi macaques are exceptional as the seven species evolved allopatrically in an island that is less than 5% of the whole
coverage area of the genus Macaca. The island itself is part of the zoogeographical realm called Wallacea that is highly endemic.
There are three issues regarding the evolution of Sulawesi macaques. The first is taxonomic status, the second phylogenetic
relationship, and the third hybrid population problem. Recent development in DNA technology (next generation sequencing, NGS)
leads to the ability to read the whole genome of an individual. This immense genomic data provide an opportunity to find the most
taxonomically informative loci to base the phylogenetic hypotheses and also to observe the gene dynamics of hybrid population. Dr.
Yohei Terai (Soken-dai) and I went to Palu in Sulawesi, near the boundary of the distribution of two macaque species, Macaca
tonkeana and M. hecki. We sampled DNA from nine individuals of M. tonkeana and ten of M. hecki. We constructed genomic DNA
libraries from all 19 samples, and subsequently captured the exon sequences using exon capturing kit. The average size of libraries
were 550 bp. We will determine the exon sequences from the libraries.

B-49 Greater sensitivity in yellow-blue (YB) color of dichromat monkeys
Kanthi Arum Widayati (Bogor Agricultural University) AT 4 FREME

Macaque monkeys have trichromatic color vision homologous to that in humans. However, through molecular genetic analysis,
previous study demonstrated the existence of a dichromatic genotype among the crab-eating macaques. Previous research showed
that dichromat monkey could not discriminate colors along the protanopic (colorblind) confusion line, though trichromats could.

Present study aims to study sensitivity in yellow-blue (YB) color and luminance of colorblind monkey and compare it with
colorblind-gene carrier and trichromat monkeys. We used several blue and yellow colors with three levels of contrast and six
levels of luminance to paint dots arranged to be discernible as a global pattern. Visual stimuli are presented on screens of two
iPods, and each was placed on top of a reward hole. Monkeys were trained to choose target from distractors to get the reward by
sliding the appropriate device. So far we found that there are no differences between dichromat, trichromat and carrier monkeys in
detecting the target. We need to introduce lower contrast stimuli to find the threshold. Now we are doing experiment with
additional fund other than kyodoryo.

B-50 Variation of Gene Encoding Receptor of PTC bitter taste compound in Leaf-eating Monkeys
Laurentia Henrieta Permita Sari (Bogor Agricultural University) FTNREIGTE « 4 i

TAS2R38 is one of TAS2R multigene families that encode receptor to recognize bitter from PTC compound. T4S2R38 had been
identified in many primates. TAS2R38 in human, chimpanzee, Japanese macaques exhibit intra-species polymorphism that lead to
different behavioural response of individual. Taster individual show aversion to PTC, in contrast to tolerant in non-taster individuals.

Leaf-eating monkeys (Subfamily Colobines) are unique among primates because their diet mostly consisted of leaves that
perceptually tasted bitter to human. Based on  behavioral experiment, Chiarelli (1963) found that five individuals of three species of
Colobines have non-taster phenotype. Thus, we conducted preliminary behavioral experiments of PTC-tasting on leaf-eating
monkeys kept in Ragunan Zoo. The result indicated that nine individuals of genus Trachypithecus, Presbytis and Nasalis were all less
sensitive to PTC compared with macaque.
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Genomic DNA of leaf-eating monkey was obtained from fecal samples. After DNA extraction, 74S2R38 gene region was
specifically amplified using standard PCR reaction. The result showed that there are some polymorphisms in the 74S2R38 genes of
the monkeys. By calcium imaging methods, we found the cell expressing TAS2R38 receptor of leaf-eating monkeys have lower
respond to PTC compared to macaque similar with the behavioral respond of the monkeys against PTC.

B-51 =R Y IVEALA A DHEITENT 4 51 5 BTk &

KRR OEEBR - Bt - N PN o A B E

AFFETIHALTE Y F— =7 WD R E D =R P EHTEEE R, 1) BB THIEa TR L HRER
MRDSERITEIICAT PN TV A Z &L 2) TEEMEMA T TW\WA Z & 3) KREMAhE O LakiEL2 I L CfThh T
WHZ &, ZHONCTDHIEEHNE Lz, ZORE, IEa A A IR, a AT TR BN L VENRA AN
B A Z EXN o, Lt R BEMICENSHEREAZTA O T/ <, JASH 1500 05 A — R AFRD/— 27 NIZ
BOWTHDE VBN A AL OFTHEEBT RN ORZRBR LT, £7-, AV — FD A ZANREEELZHE L TWHEA.
FATA S KV ENL A A & DI AT D72 DITITEN T L T D 2 EAURB I T, thE O LRIREZ B E L= &
HTEZDLNDHEHNL 2 FHIBLETEX 20, TNUORAYICERNR S DRONISHORENLETH D, FHEREE L
TEAZRIL E BT, S & &, BRI 28N CIFEIN TE 2REICH D, BERLOEOWRS, IV ) RE
TEERGENETHICFEL TWD 2 ENTF L EZ T, AFEOREEIT. AT LRBEOHES A, 2 RiEMNMEEZA
T 5 ATRENE 2 7RI T D HT A E & LT, KD EEONITRETZ LD TH D,

B-53 SRIFAFEMICRIT B/ 5F RNA OFNT
WRFEE, THHEAEE, SR EA, (P —ER, iRk, e (BISERBK - EP) NS AR AH
Fx DWFFEETIZ, ~—FL v FPIWLZ 7 BD—>Tdh % PIWIL3 (MARW3) NI CTHIATLH 2 L2 R L7,
~ 0 ANZIEAFAE L7V PIWI CTd % PIWIL3 (2% 4 P2 W, ~—F% v hEHWTRIMIT 21T o7, = DOREHE,
PIWIL3 IR TIIRBLN A DR W—5 T, INRIZEB T 2Nk oIifla (Faadpla, —wk « ZINa & Oaikop
f) ICBWTERBRTAZ LM LE, £, 2®y - ~w—F kv FOIIERICBW T PIWIL3 IZHA T 5 piRNA D
27472, Lo L, P PIWIL3 HUKIC K D b eis C ik PIWIL3 #54 piRNA 2135 2 L N TE o7z, T
HARIZEBIT 5 PIWIL3 BEMEOENHO CTRONTNAETDTHDEEZLND, &b, 2T «~—Fk v M
B D piRNA ORIEZ 2/ 71 RNA (15-40 HEIER0m) ZHAWCTH#ED T, BIEDO E Z AR TE 20, Zud
HEME, DFED, A v —Fky NOIROBEBNDRT LD THDL EEZTND,

B-54 EREICB T 5~ 7V 7 RYBEERE T Do T FROMBET
KGN, ROEESE, 2N CGREUR - #) AT« A R

A~ Z ) TR (P falciparum) 1%, BEH D EBALTS 53 &2 VA K, B D GYPA Ly &2 L7 X —L LTHIH
LARMER~NMRZAT D, B FEF LR P—0D GYPA 5O 7 2 /sl & i+ 25 & 12 [HOERET 57 2/ BEOHA
RIGEH (T U—THiIA, & hTIERK) BALNDE, ZOMEMMNE MUERT B~ T Y T LT o _rP—
YT B~ T U T (P reichenowi) DT FHFBRIEIZHEE L CND &35 & GYPA BIBFITITIRWVIED HARZIRASIERH L
TEIREEMENREZOND, BE, 7 VU THRE 16 4 LT /X0 U—3LIZDOW T, GYPA Efn{ D2 a— Ko
WHRFSNRE 2 AT D, BFIAT — 2 D35 Lniud, 2Ry N EBEEY A N OFRZBELE & IERIZZE R & & g
4% (McDonald-Kreitman ¥ 7€) TETH 5,

B-55 AL T LU —& U OBFEAR L RBREBICEET 2 ABEAPE
DR (B - A %) HiINXIGE : A N2 2%

KNI D—Ff, AT 7 —% 2 (Pongosp.) NEDX D e RKBIRETHNE - IR L TWDONERALMNIT L &
ZHMNC, R OBRE A ED IR ZHIE LTz, 2009~2014 412, ~ L— U T EB ML F BN o FRREER (R
NAAE) THRBRL, WHRAFLICA T =2 D ORY 70 (M7 88 - B 2 B HERI L7251 41 97 L) oA
A O IAREFRAEME (C-Peptide) IZ DWW T, 2 WA LA L/ T v A 35 Mercodia 18 Ultrasensitive C-Peptide ELISA
X b)) BHOTIELEZ, MIEORR, FERZILPOME T C-Peptide 23k b iE < (F# 2.94 pmol/Crmg, N=8) ##3L+ (F
¥J 0.56pmol/Crmg, N=20) CHEAET (F#4 0.35pmol/Crmg, N=11) DM TITIE, LW I FERNE LN, FHEORIE
fE1% 21.30 pmol/Crmg & 0.32pmol/Crmg Cd 7=, C-Peptide IXERDIEIRIRAEL KB L, FFRERB W EBEE 25,
1> T GRIEAR - FERFLT) 15 L TV D ATREMED & D MEI S AEARCIRFLIC & o TREHIZARM B30 > T HHEL D b
RERENE W E RN BT,

B-56 GBI & 5 =& o PFVHUSBEERE ORI & RS EAL ORRET
ot (REERNIK - B - SR/ ARAREWIIITE v &2 —) TP SE - A

=R PO, A LTV AU, B 2R LTV AU, il A 53 L < AL LT 2 Hilsk &
Fex Th 5, FRICINL L T2 Ml EART L, SR ZERIE O R & OFEIR N fEIR S 2 IS ERRECTH 2, Mg (R R
OEEIZTT T, RARBEBHROINENLETH D, + 2 THEFIL, EEIENTINT LT 5 Husk AR, 7211 ik
fEAREE (18 fEIR) 38 L ORI - ARk EARE (13 (EK) Omigd > 7N & OB S DNA v 7V & Fo TR gtk
~A 7 a%T 71 Mt 16 AL
(D19S582,D3S1768,D15548,D6S493,D4S2365,D135765,D185537,D205484,D7S821,D108611,D145306,D8S1106,D128375,D15S
644,D551457,D17S1290)lC DWW Ttz it d 7=, 77 7 A2 "o T, BRO~A 7 a$7 7 4 MEROBE T8 %2 4 E
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Lo, HIBEREEONT B #2562 RO SHEEOENE LI LT, B ~T v #58ROPFHIE He & BIZ2E Ho T, L
HIs B R 1E, He=0.698, Ho=0.732 T o7z, KRITHEEIL He=0.713, Ho=0.762 Th o 7-, 5%, Vo TN EE0L,
TeE AL BB O MR B ARE, B K OME BN LEAREDO ST 2D 5, F 72, 3 DNA OH TEIZ VT H B3 &2 1T
I FETND,

B-57 =R YL T RABITIER DA KT BT
KIFRELE (BERZA - BT - B D) KAocls (AARBREAGEITER - BREMHT) TR - PRk

ESRNCIT RS TT D =R Lo ZRATEBIO A h =27 2% b hOZERIZHLNCTHZ EiE, B b
CTRBTORIR EECEA ST D ETEBERRR A RS 5, AFETIE, =R L0 DR TIEE ORI &I
DAT 4 7FXACHEB L, TOBEEXONHFEEHRIET 52 2 BE Lz,

=R PN T E FRENOSITIED EABIT S B TRICHRE LRI D T=R oL 2 8o Z @ A7
DR 27 LTz, 20 & EBTHOFRE R ZFH4 BOET AN A T THRE L, BfiRZ 7 L—LAICT ¥4 XL
7oo ZORRIVSITHOELRORERZELZ KD, (LfE - BB ) ALXF—2RH LT, £70, TOREFENRERSH
HhOR SBERKDT =200, MOZT 4+ 73 A (HOFMERNE) 2B Lz, WAT 0 7322 KEELHEZ M
WTERITTIEZITV, & PO ZRBBT - ETROMAT 1 73 A&l LTz, ZORER, & FPOEITREIY b=FR ¥
DZRBITOMAT 4 7R ATNSNWZ ERALNE Y =R P ZBATIXmE SRR H 512 b b b3
FHNIEAETT, 7725 grounded running & 72> TWDH Z ERHALNE RS Tz, F. =R UCYIVRIKEARNS . BTIC
BAfR T2 FE 225 O MM AE & AL DOEIA 2 MRk PR FIEIC K - CRHI 2 ¥l 21T 5 72,

B-58 ERBICK T D HGBRMEIEAE DR LB DOfESL
Ver Rz 0, HREER (SF) FZEREMW R RBFERT - ICHRB LTI e o 2 —) |, HREL, Fn+, @iEe, Wb
JFHIGS () EESREh R 58mr - ~—E & v MIFSEED) PTG« PR vefst

KETIEMPESEAEED I — VT > T A A2 &~ U U (Leontopithecus rosalia) DI % B WINZ., KIEN OB E O EW) % 22
L B A E OO EEEE BN S T AR TR AN —EDOBRE T TV, BEEOBE, fERE
OLEALIE, B RERA NV AZH 2 BN E 725, RFSETIE, KB RFEEBENEINICBWTHEINRTWAH T X
Ry v k<l Nzatwr~—=E %y MNCalithrix jacchus) CBR%E Si7- IAZBEAZREINER A 13 U oD & 3 2 584 T8
ZIGHT 5 Z & T, oiEfERFE OB REOEEERR SN /RN EZ M 5,

HIEEIX, Ym s A7 omPREZRET 5 2 &, HEEMORENREE 2 oTc, & 2 TWAL 27T FEIL, VX
RO E~< ) BT CREBEZITV., Mf a2 7a RENSHEINHE 2T L, JE9FH FHIH 258 10 HZIZ
IR EAZHEINRI A 3[BT o7, ZORER, aEr~—Fky FOZHINEERIT 2BRICHW 8EHIL, VAT~
K= ) OZFEIRINCHEIGARE CH D Z & HIMEMZI AT hI Vv, SXY T A T MNVT 7 ) — O “FEEA TR,
FRIBEHERFIC B AR 7L T W ANRRIE A FOTE 23, BRIR R BRI R0 D 1o O B DG 2 BT 5 Z L3 7o oo, K
FEIZED, UVERYE~ U USR] O SR IERIN 1 4152 FITkEh LTz,

B-59 ~ % 7 BO A RAMICI T 2 INREE DM & A TREEIROBZR
POVEE RS, KB, BEEW., EARTENCLK - B, BTNs GLIEM (LS R) TS S AR

< B 7 BBV CTHRE R 2 O 72 N TR ADIZ L D IERERITIKS | RS =8 2 WL CIRE TESRFIR R, DTz
W, FEIROBRE RS E S LIz, A AOIIEEIEEZ IR L= 9 2 TAIZ B 7 7 ADOBIRNSMLETH D,

SR A RATED B IFIR & BREL L Tes-Tris Egg-yolkiR & JEff & LT A hr—{EE XL w METHRE Lz, SRz
%O IEEMREII A P —IETIE11E07THHT=DICx L, XLy METIHI09E4 6 FEICE -T2, T, <
Ly METHR LI2BRICE D X ICB O COEIE IR T2 MR 5 2 LN TE 2, BeEic L vk
REFL L2 & 2 A, MAREZICERICEER D D TOEEGNA ha—{ETIENLy MELY ED-72(52.5+115.0%
%19.4+6.8%),

— 7. BREAZATFEIZBWTO20E, H#E#ZTH BB L O8H BICHEER K 2 W -ALZ i L=, AIRFOUPNE I
ZAEN62mm, 7.7mmTH Y | 100 p gDVERRRNH ARV E VBIHAR VT 23595 2 & THEIN L 72 2MEIRIC TR & 720
STz AIFEIDANEMET R ha Vo VRE AT TH 72720, ITORANAREETHoTmEEZ LN,

EOICBEDBIBTEAET D= AP, FRAAL VKR EZ I, BT L OBIRERORTEI T T2,

B-60 BREDY )b - hFGURIZ VT v—5b « 5 ) LR
HBREIR (BRI - Froriralnkit v % —) AT s - KA EAE

AR 28 AREEIE 693 iR D~ 1 7 v 369 fERD~—Ft& v FOIMEN L L7 DNA ZHW\W T, & K
OFEM - AR B BEE R (500 BI5 1) CHHFEEE ORI Y UEIKOESIREZITV., ~ 7%
L w—Ft v MEFIZRBWT, /e M8 2 (Loss-of-Functional mutation) % {#A 3 2 {E{ED[H
ExEIToTo, ZORER., M - RRER L OB#ENR S R INS 5T Bl (v H 7 ¥L) | 1081 (=
—Et v b)) (72 (G%LL FESREELR AR A2 RE Lz, £/, v 7 PVEOREIZB T 2N B ERE
AT ZAT O 72012, 1 B D 1 E TO~ I 7 YIUIN 12 185 2 %5 & U 7= R EM I BARNT 217 - 7255 5.
R, RRERIR, IR, B, s, /DNMBBHIRR Y T AX —%2TERT D2 ENgmnoiz, 612, GAINIZ X
DIENIROBMRE O ZZ T, B FE RICTF RN DRI AN ENE AT LR, ~ b7
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L DFFNT T D IVIERER ERRRIC, KIME/NMTY F A2 =2 5 2 Liginolc LRIKFIC, B M E&F
YRV —ORERTOHR R Y T AZ =N SIS 2 E B L NI LT,

B-61 =R PFNDT A —RYLC BT B RS
W] R - BE) . /AIRIER (BESK - 2) TN - AR

ITHE IR A —2N (Entamoeba histolytica) & JEREMIIZ IXEER T 72 WHIFLD 7 A —/N (E. nuttalli) 73 VENS RO
Do TS, AFEO AL, =R VPRI DHEFET A — "OBEPEEEREZALNCTHZETHD, SEEIT,
L ERET A BT 284 =R PO EM 27 RIS OW TR L7-, 3@ 5 DNA 2 L, 7 A —/, E
dispar, E. nuttalli, E. chattoni, K7 *—/3 (E. coli) . E. moshkovskii \Z-2 T, PCRIEIZ L B &2 AT, T DORESL,
E. chattoni 73 25 ¥1K (93%) . KIET A — 323 21 11K (78%) ([ZBWTHIETH > 7=, £, E nuttalli H 20 f21K (74%)
BGMET o o7z, HRIT A —23 E. dispar, E. moshkovskii I3 S 7ginoTz, ZAVE TOMMBIZIIT HHETSH, E
chattoni JEY T R=RICRD HAL, RFT A —NTR ST\, — 5T, E dispar, E. nuttalli, KNFT A —/SD G
DA OWTIIHIBGENH 5, AEFIH T, HEHTLIE OB A =R YT T E. nuitalli RGBS HER STz,

B-62 = 7K VP LB BERR AL D T RERI RFIK
RpE=EZEf O EER - RED)  FTscE  FREK

FARIZ AL D 73 A IR C 8 2 IR BN IR AANTTE R SN R B O b WS TH D & SN TR Y FECHNIZL D
IHAEDE NI D72 R i ERRE R FFo L SN TV AL, AR, =h U VU REAR Z x4 & UC, 2 - - i
B PRIAR D L b I8 43 AR 2 [ AT 1S 15 & DAL E BRI L CEEMIc Bl g 21T -~ 7=,

=R VB RRAL B AL (C2~ CA) TSR HR S & B R D ] & AT U SEACHKR A E A D i RSO b o
TW e, =R VIO IE, B MERBCIR AR IZ BE~_IE A 23 R < Z1IEEBOME & IRV, F R NI & DR,
1 OO EEAR 20> &  SEASCIR A7 1 R B AR O i s~/ A L Tz,

=R YV - JEARR BN DT RBII R & < 2 DIZ T & 2. ONMIE L A2 £ & D (Th1-Th7), QW E ik & F7 7=
NH O, IHIZOIEOW T a iR D I O TH % 1 O(Th8-Th9), b:IEFRFEITAEI(Th10-Thll),c: itk 23 IE
WO THZ HO(ThI2 LLT)D 3 DIZHl b TE 7. TNENOETRIBITO R - Bl MmO % 1 Bk
RAD) & 5 2 (A O % E1TT 5. @-a:® &R U < ) & 2240 O 2 £17. @-b AR 2 (220 &
S BLICBEEORIFER O % 1T, @-c:[BliEfh D gRkE % 17

PERE(1973) 12 & b DR & I TSN O ETTHER DN B2 5 & LTV 5. Filfi(2014)1%, & MR W T, T8 o
o |2 o fie & MR & OBATAL L S 2 D BT &2 L DHRNEET HZ LB LTS, =R P ke b
BT D BRI AR DR RALIE, BREEE E - EREICHARBETIZ/AV N LR LTS
INHOREIT, 631 M HAREREPERE, o AT ¢ DVEREERESS 5 14 FIRIFES, 5 121 [\ B ARSI
B - REPINESICTRELE.

B-63 ERFICKIT 54 b A BOFH & ZEARD AR BT 2 AF 58
KR, AR —, WEMRER, ) —, HWMF (ARCKRFPESE M Fam e IR - BRI )
FTANRHEE PR E
Dbtk M FHEEICEW T RIA T A FLORE SONE & @lA b A S 046 5 sk O B 2 ] 5 22 Lz
(Iwanaga et al. (2015) Clinical Anatomy.) , 2015 FFEDOILEF|IHMIETIX, THEOFENE MR =7 A L%
3D-CT CTHIE Lo L 2 A, SR 3RICHEAIMEICRIA b T A FLSFAE LTe, SEARBEMEE F TR 21T o7& 2 A, SR
4IRIZENIA N IALEROT, 2000 T 2MROEITEBoT, £ NEEWT =7 AP LOF T A LRREIA T
AP HLMRERD 55, —HITHFTITHD I KOEER S D Z LA L7z, B FEY A M AEHOBNZEH LT
WD e ~OMRBLN I S TFER LB 2 bivlc, 72, RIEOFFE T, b b FEHBIZHE W TEFIIFE LG
IRV TFEE IETOEEILL 1 SOERIZEB N TR -7z GastFT) 23 B =2 A P10 3D-CT fr & Tl 5 25
WCBWTHEE LT, Wil H2HEMITEIRE B2 600, S%AELZEDDHZ LT, I=/ A Lt NTOTHED
FEARFRICEB T HIMEROMEDLY GWEMTAT 200125 B2 65, AFERERIT, KIESICEBTETH D,

B-64 ERIFHEREAE D LB T SR 50
B — (BB IRNTH R HTPRSISE ISR

WRFEEEN RO F 80 P — B 2 880, 2 Mo Tz VT, BEIEMRE (NS) Ofthh & R340 %2 FAF £ A
PERSBE D T TR LTl T2,

% 14 (PRI7993, Z2) : NS (ISBMEOIMUE 2B & T AFTOFFL (SoIN) . BEMEFSMUEAOMiE: (LGN) & & Hic
H[FEE A 72 LTk Lz, NS IZBEERPEIEE & SMAEEO M 2@ Y . SRR BT 1 enfE O TR FICH L, A% 05 & [H]
STHE S PRBIMUBE TELE, TOROH 10 BHEIIZEBET R (NPS) ORI LTz,

%24 (PRISS07. 45) : NS DRIBIFFE 1 FIL R L ThoTz, E-RYUSMbE AU ofmoEi &R U< %10 Bt
BITEL T,

F LR D —RIED NS OGS, Wi h SoIN & LGN & L:[F#A2 7R LW Z &1, RG22 E 2 ENS BRE#HRT
SoIN & LGN BNZFDTH D E B EFTZDH, ZOZEITHELENTHEL TEZNS DB EEOREHRICHRI TH S LWV o i
BT AR TH D, F28 1 IO 10 BEZS A AN NS TIE/e < NPS DAL Tho7-Z L1E, Froivrd—ickn
TIE NS O REESFABMIMERNIZH D Z & &2 L NS BT L 10 BExIS i3 2 Mt i 2 i Cldan o & &2 o)
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LTWng,

B-65 HLEEH 2T ED < K- EEBATHER O IR ER R
FRIVDRE (B EEEK - fRE - F52) FTPRSIGE RS R

PRI s B2 A3 (Com) 3, PN ARITAR R SR O 50 2 0 Z3 iz U Eat4 2 20419 5 .Chm 1355 2 B AMA B2 (Rel-2) & W) &
T 54,2000 2R & EREOSEREK X B 2 TV D ARFZEO B B91E,Com OIFRERTE 7% % AR I ST 2
ZLThB.

MEEE E CICRR TET AN V= =R P I = A PNV JRE TR 7 B LVOREE K2 TEY AREETLET
BYU RV 2=V o z2BMEH LREEZIT-7-.

FEROBEH D, v N ForD— 7YY AP TIE Com MBI SN, 7 Ofh T S 9 M43 5 i
HWAZIZ Rel23 DDA L CW= B TH & IR FHZNEIC Com DFEN R SN2 E B RZMAETIH RV E N 5.
t bk Cbm 78 Rel-1 L HRI(HE#E) & % & ,Com #2613 Rel-2,3 ~DBAT & & 2 b5 it 1E Rel RANOFEED_ERI AL
WS LB EZZT L0 L EZ 5N TEY Rel 75 Com ~DBITET L HNZ YU THDH. B MF oo d— 7EH L
VEBEIE Y & o BEEA & 0 BB ATENE ARV E 72, U 2L SR B TR S O b JF B ATEIR AV & S,
TR B DOFEIZ Com 2MF(E L TW 2. K- T Com 13 bz & _Efg~43740 LTV 7z Rel 3,78 BEER AT BhIEE IS fE O o fde 3
LTI EZZRTF b0 LB LT,

B-67 BERFEOERZHCET 2L /7 I 7 28 L OERERBRT

A, ARFTEGRERK - [£) TN JIARTS

FRFAD L5 I KN B % G KRB QR FEBR AT 5 2 LIIRATREZR 72D, ZMEIC K 557 b & KRB DAL,
BT 2 BRIT 0T DT, R, ~ 0 7 FRERIZSHEREIZ S/ 5T A R SNP T2 35 2 & T, M
EITOT BB AZFEMICHET 22 L2 HNE Lz, SREZ A U YL LIERFE=7R PV OREM A HERE (o LiE)
WZHIRT 249 300 B Z PRI Y FIO T EH Y RAD-Seq T Z#H L, ~— I —D®KRL V= ) 2 A THEEITTZ
WAT LT, xS T RO BHIEARZRIC, HEHEFRED ) XAGHIE CT ZHWET VA NT =4 OB %175 7.
RAD-Seq fiffT OFER:, 9 EILL LOEIKRTY = /) A4 7T — 2 0355072 SNP 133000 LI & 72~ 7. 20 ) bl <
b3 5K 350 AL (6>0.9) #HWT, BBEIRORMERE LM ~T n#aR e H N Lz, b 2 BRoHmE, i
TOLBE MRS 1A%, U, R URHEBERRET D22 2R LT, 5%, V— 7 VAT —HEBINL Y=/ ¥4
TERPEFE S E D LT, AR R ER T RO O 07 ) AORA RS — v ETRREER L OREIZ OV TR TN T
ETHD.

B-68 BIEF O EZFIA Lz U A%V 2PN DRZBHEDIZ
BEINEE, FRWH, FiEBRK B EIMO) PTG« AT

AT, FEOM L EITEOMIbE B L LT, Le5,Le8,69HDZ035,69HDZ091,69HDZ208 (2 X,
Lc7,Le9,Lc10,69HDZ225,69HDZ232 D 5~ — 4 —|Z DWW THITZIZT A M {757,

Lc7,Le9,Lel0 iZDW T, 2D 3 v —I—%RAT 5 2 BFED MultiPlexPCR TH#7 L7z, L2 L. Lc7,Lel0 22T
ZOTFEERWD &, EROBEMICARZNRE SN2, ~—h—T LI+ 2 528 Lz,

69HDZ225,69HDZ232 D 2 DD~ —H —IZOW Tk, 4FTHEH L T&72 HDZ O~ —H"—1Z DO\ T 7 ILmgg< fig
MNT&holevw——bdHY, 1 PCRIJIES G- EME YT LTioT — X% & ZOEMIZH H —FE KOD-FX OfEHR
ZINZ PCR EAME SEMAT L7127 — X LB LTz, TORER, 20 2~—F—IZ 2\ TiX, 18 OHEE G153 fRHT 23 il HE
R T IVRE S ST,

SO~ —I—OFERNE Y 7 M7 =7 GenAlex6.5 T L7 & 2 A, —XHES EMSRIL 0.967 7255, LAk %
E LT TS 275 535 Les,Le6,Le8 M HRtH Lz e 250999 L7poi-, 20 8FEEHDO~—h —%2FH4 1.
FOVEWBETT XY X P LORBHHENED GNDL LB NS, BRI D~—h—%RHA L, 7—X Offht
EEDTND,

B-70 S 538 O B wKEBAE AR O ST RAERR DA A2
B —, IWARZE—, WEREE . WY1, SkeE (ARKRFMET)  FTNRISE « PRl R

H =7 A POVBRR S RO Ik L CWERAER 0035 6 X ONERR 20 e F e 24T\, & b & DR 21T o 7, D
HAEEERIC BV T, EEOHE (b F TV SMAS &) L TRE O (EEFME, AT OIS FrR < Ea T 5
WAL MBLER ST, MEEES CIRE S OE b, B CIImAR g B2 3 TR EBIZE Iz, 26 OMAIZIEe THHE
PHRR DRI DFLAFAE LT, E 7o, BRI CIEEE O SRRk THEUC TR < AT 2 & 9 1T TENT
LTHEY, b hCTIEI O CEFEBEINABEEHERITIEE A LBEIN o, ZRHDOFLY | b MIFEET S
BRIGH AR & X5 &5 2 5TV 5 retaining ligament [XH UZEB W THIFEL TND EB X HILDHM, EO&EET
BHIARRE Z2 BRRA I DARET 2 REIR RN E B 2 Bz, B MTBWTH B OB % #£1T L TV 5 retaining
ligament MFIE LTIV . T4 5 D ligament [ IICRKEARMBARET DD Th ol EBEI N, Fio, BEHRATH DO
BEALIEE P TV ARIES & DI LRV EEOEENFEL TB Y | THEOIECIEVMEEO EOEN R EIC L 2%
T F TR Lo TR VW A EB LT,

B-72 AR DY 7 ¥ A TR EH 5 S FHOBREICE T SHINE — 0 OFNT
RVaMEL (BULZERETERT - ZMil s AT DJERisEt o & — - MR AEERITZEE 7 = 7 1)
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NS« 4 R

bt hEEHE < OBREOZSZ IR - - FARZEOHEREMICER 35 3 @R 2RO, 2 b #ERsm
DY T HA T HRET DD THEEII AR RN L, ~ U ZAMBEIZ BV TH - SHERTRIY 7 2 4 7 HREZ 5
HRBHIEIR T Pias3 ORI 5T 2R TFL LT1RMLF /) 7T b FUKEEEEZFRE LT, [FEEEIL, Pias3 J&H
BT A LVTF ) A VAR TH D RXRgamma DY B R THHLVF /) A VEEERKT 5,

~ U AMEBEIZ BT 5 EFLBAS 7O LOF AT IR W CHEHATIMINE Y 7 2 4 I B RBADBO b oTo, 22
T, BEEAM T OO0 FOEREITT-E A, v AMBIZB W TF F 2 0 —LA P40 DV 7 XA TR 1 RILF ) 7L
T v NUKEREESE & RBL N — N E R D BRI o o, BRI SR ISV T RXRgamma OFEMEALEEZRIE Lz & 2 A,
~ U ABNHAREREAMOBESE NS WIEELEEEZ R Lz, B, EEREMOF 7 v — L4 P450 51 id~ v AR~ T
HEARRREY 7 2 A T OMMUICFE T B EIRIE S T,

B-73 = ¥ H A U NWEFRDREEOBEFHIEIC X 2 IFEEERE O
T (MR AN LA R geET - EIEENY)  FTNRHRE - R

AT B ARE E K RAE S FERAE LR SR8 2 REAR TR S, MBS BT T — X OEADO LB, T
SNz, 7 XY XV LK OREOY T ) o SRR EREORERYE B L TCL b2 2 oTz, L
ML, WHEHIMNELS  MIZE o T2ONMPES R T U NEEFRFEEEO 2 gkl EE 0, 7 axy 390 7 #Rd
TYRT UARA3L3, HFHEWELD), Z7avox <XV 2P0 3 EEMEFTHEMET 21 & oot
HThoT,

~A 7Y T T4 NELRTEMOEEX~ LT T Ly 7 RETEB I olz, ZORE, EPERERESE(KODO FX: TOYOBO)
BRSO LT ==V U SREDR D 4 51N % [FIRFIC[E—IEE CHIET 2 2 E DN ARETH - 72, ZHTIERE TR
T, 5%I1TZ0OFEEZHOIISER & REOHEN TE 5,

ERNICEE ST TO AR ORI 2R D~ A 7 a5 5 4 MEN N THRIERT L FETH D0, SR
THRED 7 vy 2 Fid~A 7 a7 74 b 10 AL Z IEFICHEE TS, MfssERatart s LTz, £/, 7=
v XY 2P 3 EEROMGEBIEERTESE R U2 R LT,

B-74 &Il E B =& PUIC BT 5 MER#HIC OV T
REILE CRAERKR - BBt - s LR HTNAIGE PR EED

SR T, FRMEE M CTERAMATEIZIT O Z 0% <, a REDEHDOEE SIS TS 2l L Tnsd &5
ZHNTWAN, RAMBEZFHNT D AT =X BZHONTIL L Do TR,

AWFZEE, Bl =& o POV B OIFIEME RIS 725 110 SOV T DNA i 2k b & & HIZ 0—2 D A A
OITEVELZE 28 U C, BRITEN O 23 L BB L TV D HR 2 A L, SR IMGHE OB A T =X L% D 2 & &2 HIIZ
1THiT.

3 AT O E ORFRIZE VT, FRMBEE T RR MRS . ORAMERE . EIEMOITMER & OirEE, BLO
WOOAEELFERNEZIZE N -T2, 3L EOMER E OBMRICIW T, FEMBEE IR & RER MG . AOH & DT
ROBIXOIN—I VT OERMBERIIEEIZE -T2, Rk E ORICIIHAERZTRD S o7z,

PLEDZ Db R IMBE ORI A J1 = X LZONWTHRSRIGE &Rk, 2 REOEOBMBZ2EEAZN TN D
EaRE Sz, L URILEIC RO TIRMERER O Fs AT HEEBIR A 5 T A 72, 2 REDEICRBIAZ /T L TR T
N, REZN L TRZFa UEAARLERNEBIZRDZ LIk o T, —HORZRIMBEZFDN L TWDE0E LR,

B-75 YVt A RETI/ZET 5 PRIGUE DFEERR D
ZHER (BAK « = X%t v & —) |, REEEAGRYIERN « =4 XBF5eE > ¥ —), ZHEITTGUENK « 7 1 VAR
AN B L7250

AR, Y72 A T RER 722 < O HIV-1 BRICA 7 Fnfifk & LT, BNAb (broadly-reactive neutralizing antibody) 7%
HIV-1 BB E NS DEES N TE 7208, TOFEA N = A LT L < 50> TRV, AAFETIEHT 7212 SIVsmH635FC #k
ERAL L7727 B/ 6 BE B EMMICIIGE, U @i 2RI L, PRIPUR R A RS U TR 1 RIS LT
HRNPUIR D FF LR 2 AT 5 7o O DR 2 BRI L 72,

BONTZRABN IR T A 77V 2E L, 77— « T 4 AT L AJEIZ XD SIV Env FREABUAZ BRI L, SIV &Y
12O MM617 L0 1FJEH, MM618 25 4 FEFHO I RIPUAREST-, BB THITO/BE, Zhbohfgusi, Ll
W23 B L 72 R B404 S IX R D RMTH D Z EARENTZ, — 5, SIV EHY L THE ST D PR % fighr
T 5720, FUROBEHBME T ORI —F7 Y —IC X2 PR 21T o 72, Stk BRI 2a0EHE F VTR fndus
D5y HfE & AR TR A D . HIV-1 Y TIXRNT T & T YO FRIPUADORRRREZ HE b L TnE
W,

B-76 =R VP ABEICRIT 2 RWIER & RBIRER L OVEEREDOBHRIC OV T @ EERE & SR LEED sk
HEHEy (Rohi#Z - SUeih) HTPNxHiE - R

INETHER L, =R B R T H 2 IR I R R 1 00 =2 BB ARRE & Ry TRy T o sl LB (R RE & DR T
BB « RFIREE - BIERAE OB O 21T > T& T2, THETIThb > 2 LT, @R ILEE CIXEBRACE, B
EHENL W DICERENELS, HERERAE S, EETXTOFERTHERNRE NI LETH D, 2015 FEIZONWT
X, RE - KET— X OBIMEEZTTH L & biC, EEFHCBT 2BMBIUCER LIsRE 21T 72,
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SEEERETE, FALE LTGRIZ3 B, R KRFE ALt ¥ — BEEFREIC L > TR Ta AX R I
TWEN, FNEBRDHEE, HFCTHOIATE) & e T LI COIOESTEN & 2B —EERFR Y 22D Z &b o T
W5 (ERILEAREETIE, RIRICa AXRE DL TV AEEZR<IZEA EDOLEEIZB W T, B ThHA B T HIZES ik
TaLFXFzREND5), £L T, A LFEEHMERZRIT. HIICE TROIMOITEIOAELME D mWA, FFEFEE &b
WZHE O A L CHICESMTERIOARBEE NS 2o TN T ERbhoTz, £, I AXOHAARMN %2 NARNTEEL
TEBRIZED, 2 2F¥REDL TV AMIEORFDOILIRS T LAXOSMAEELIZL > T, 2 DOTEOLREE N R D Z &
Bbohoto, 5%, BREATEIOME & BRENHEE IOV C 2 ERFER TR L, SREFIREORENNBLLHE 22 & OBIfR % % W]
BT LTz,

B-79 = RPN T —I =T A )L R & RPN L oIk TTREM:
EIRFESE, F)IkE), THPE, EREEIT, WOM— GEEKF T A VAW FTNSHES A=

b FUSOFERIEITMA O 7 4+ — 2 — 17 A )L A (Foamy Virus:FV) 4 L TE Y 53 & FVid (b L T & 7= (Science
(2009) 325: 1512), =AU HF VTN ECTHRAICELL L CTE 2~ 7 BOY L THY | R kicAER L, il = ki
B0 HEMEKR L TS, HAIEI har R 7 L0 A ENHEOFVIZHER L, =K PLOEHTE KSR
DRI Z RTINS, 2 E TS ZENFRIIE SR D =R P 5 NS BIRUBEBE R D =R L L0 FV 2458k L,
RS D FV ORI 2008 LR L=, SOIERERBABIERT =KL (Y7o ~H L) 458
NS FV 208, WMoBEa i 2 RE L TWD, AEEE, Y7 VLHEEKD FV EBEHTEAINEE LT D X A
T WL FV Z4EE L, WS EZIRE L, T 2T 72, TORR, Y7 o~ AOFV IiFARLEO =K P Lo FV
CIFIRELSBETEYINELRY  TXTOFVEBRTHEIRT, =R P00 LAXA T U PIUZEN- Tz, T Ofk
R TXY 7 o~ Lz2E0 T _RTCO=F P OERFISHIFECESRA CTHEARIBA L] L0 ) 2 E ToOMEM L B2
HEDThoT-, 5%IE. A T FAbNTAR Y RYLH RO FV O A LT & & HI10, FkEaEEFo»
vohu CESNE W AT O TETH D,

B-80 EE T-ENTIC & B ZEIBRNO =K U PV OEEEERE
NS, 8RB (NPOTEASLEZ X v 1) FTNSHIGE - AT

ZHRNO =R YT AR AT LTV D 28, R £ TIZ A X LW A A (REALE B 8 4)103 ik I k=
> KU 7 DNA (mtDNA)® D-loop 2 1 AIZ O FEALFN O3 HTIZ KL 0 BILTHEL 252 Lo K& < pdb 2 B E &
BB TR EN TV 1 BMBHER SN TV, F72, A4 A 106 lED Y-STR A IZOW T, 15 2 A A2 En
[ U4 A 7 HRNENS R RIS LTS 2 E R ER STV,

BUFT RN OBRAIMGE A2 X0 3R T 5720, I b= KU 7 DNA (mtDNA) TR & < 53z 2 R AL)
MHE R ERERY, RO~ A 7T T4 K DNAEBRIZONT 16 v—h—ZH N THoHr Liz,

fE. 1 RSB 72 0 OBEEIRE(Nm)S° AMOVA 12 £ % 2347, Hardy-Weinber test (IZ 85 ¥, I k=22 KU 77 DNA (mtDNA)
TIEREL 2BZRICH P NEZMALIICB N TS, B DNA ORITHEBIIThN TWD Z &R ST,

Lt%. 2 b2 KU 7 DNA (mtDNA)D D-loop 25 1 Al 28Ik DI EFEIH DO /3 Hrs e - Y-STR A « Wk~ A 7 a7
Z 4 b DNA ZERSHT OERZEMCHRMNT 2 LIk, ZEHENOBRORLEZ & HICHINS LML TVnE, [H
DOIEREYIEITPE S R E BRI S BRI O WETICBR LU, a2 B8 2 (B B I c& 5 L 5 BWHEM L 2D
EAEEEZ DN THRFTT 5 TETH D,

B-82 BRI DA L B EEA % O Iz BB ¥ 0 FT Bk D FE R Lk
IVEARETE (LK« EHHEAR - 57 R OSSR ) HTNXIGE - R

R atrent 7 ORe2FRBEOMM T, Al ONARRENS LD L 512820 | ZOMrEEA b & ik oiES)
ONZHE) L TV AN O NCT A7, MEEICOE O 0&, Sl “kxT VXA V& CTIREZ0MH Lizstillz
Fol-e BRERIOWM DG &, =R H, B, I P ILDOEERERGE LT, BT ISR DAL A2 2 2 TR
A B ONLE 2 Ry EEEZ G L, CT T — 0 bihiH LB ke Ehd b, BHROMERBRREE T L, £
7o KA NRBEHA v b U — 27 (GAINNZ L VEA ST T 0V VB siEA 1 Ak (Mo e L, AT
FHED &~ 7 {EKD Thiel IEFEEREARDF R 21T 72, MESIEENZ 58 FEAL@EOMHEE L LT, J8 PRl
AR LT A L ORTAELAND & BOZE EIZEWNAERH LEHE N EMICBEI T 2EmIE S0 ibaL Tun
722, EE TIEBEETOME, Z7EFALT T AP VIINLY RESBEZ 90 EETOME, =R FARFvF L
IElE OTETHER T 5 2 E N0 0 . B EMERTROEIE EE BB O AHE SRV Z E RS E R o T,

B-83 AUV 7 FRx—a T kB SIV DRRYLBHHEI%hE D fRsT

=TT ORER - U A VA PTNREIGT - B2 S

AR RRIEMSCT O T 2 790 11 BEO MR 2 #2fik U CIE & | S iF9E= 0 P3 FEERE N C i Em A L ) B
EOBELT, IO RERFIEEHCD I EICED, VRS I/ T s —VORERIZHE S THE, VT
FEM D 72 8 DBUBEBEFE 7 A LA SIV KON SHIV & Jfie S H7=, ek, & BET O U A )L 2 RNA &, WilinGEEE
P I SRR R D 7 A VAR, TR M= A~ — I — b A VNIMIOEFREEZTHRL 2 L2k FnE
NOT BT NMZEBT DT A )V ADREYNE, BGHRE, MifabEERE e EoMREH LI Lz, £o, EREho igh
HA vt Yy—RNA ZHIH L, W GEEERIGIC L Y cDNA Z3HH& L7z, = ® cDNA k% T MHC & fs1-D X
I TTT RERRDZEICE ST, INFETITHE SN TND U A L AEPIED MHAC s 2 HRA L TWDHnE D
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MEAE % DT T HONTHLEMNI LIz, 2O LI L TELNIZERERE L L2, VAL AMIERT OV /LRGSR
Bliigk T A AU 7 F UFHII DT O DT A VA EGEERZAT O T2 DIZ 65RO T 7V E 1O N LERE Lz, £,
WA ZEREER THREIZSEIT LT T o TV DI EBR T LN 5 D W A )L A D FASBERL. # D in vitro TOMEREEHT & 24 L TIE
Wi &= Wit - 7=,

B-84 LD E R L FHMECR) DEE &L B EhES)
FIHECOL DK - SLREERE), MERE(UAR - &) FrNstsE « A

1. FHEONE LB, KRE, AREZKMT 20 a5 —3 a0 EOBMRZH LI L (slidel~12),
FEPMEILFHUTE B 0% < BMEEIZHBE LT,
TR 2 R RHAME O S X M RE I TR HBE 2 7R LT,
LovL, AR (max—vay) [k Biaez@iE () MoEHUNEEsh-,
2. BHEICAETR L, BT S BpfE, (KE, & ORRE R L (slide 13),
IR E IR & OMEZMR Lz, B, BB s T 5,
3. FuRyY— AT =2 v b b ORITETRG OERIC X DI85 DiE W Z R LTz (slide 14~15),
HIREFREEZ W=, ZOMRIEBERIRICET 2 b0 ThH D,
A%
WS FFNZOWTEBE, EEAZT M 7THOT =4 BN GO, BlE, SHIC3EHETTHD, TXITHHE
Ao TimXAbE1T 9,

B-85 EREONXBE L AT MBI B ¥ 30 B OB
ANERER, BJERERT (ERTR - BREL - ZER) BTN - A R

FHEMWICHB T, SIE L IFRCHERIAZRERE GEARTA T V) BEEZFRESNTWD, Bk, v v
ARt N OIEGEFIA T2 OPNS 78 UV MO NZAREAE TH L Z L a i L (Kojima er al, 2011), €2k UV St
ZRENRNE SN TWEEREICH, UVIEZHONY 7T IVREEET D E WO R AR L=, £ Z TAZET
IZ. OPN5S 2/ L7 e RN EBRFICB W TED X ) AR E Z M S OhE HEET 5720, FREEICEIT 5 OPNS ©
FEBL Y — Ry THEBE R AT L T D, ZNE TO =R U FOVREE 2 B Wi B, =7 9L OPNS 5 112
LIS O OPNS AR T bRy VY U FET D5 2 E R L NI o TnD, £ I CREEI=FR
L T HEFNL v —Fty FEROFMEICBWT, 207 Y U2 E0HaEEENETEREL, ChHETRESNT
W2 iBE T OPNS B G pE) & b LT, T O, 2o OIREEY O EILPHRIC L~ TR e /RH L, 20
Fii=7e OPNS BRGEM) OFSRECFEERICEH L TA B b2 D 72,

B-86 4T v U — & BT B MEN DT RR AT SR

KeTeiR (AARBREAGRZA - BREMT ) |, SREE (BEL - BT , DERE GURTK - i)
FATNRHIGHE © TLAKIE T

BNEOREIIBUIL N > To R E S B, BRESMEOBEMEICB TG 7S ERICEEST 2 268 TE D, 20
TEFN A NIRICFE O DAL A MR IEES) & S BEICBIMR LT A 03, JH AR R CHRFEIY 72 SR T 1 i o0 FRR SO H BUAE B |2 K & 7
WRRD AL, MIEROTRIC b B E 525 B2 b b, BEER e b & RKEE/ RoEdlonat—ra %
EHETH ETHHRETHY  BEEH~OECHTEEZ W LIS 5 2 SIF B2 BT 5 - OICH AR IER E 725,
Lol KRB AIEIZIBIT B 0K T AR ZEIC OV TIZIE & A S STV RN, Z 2T, ABFE CIdRm
HFNBEORNTHBRBEERNEZZHT L2t THMONTWA AT vy —% 2 (1K) OERO CT s 21TV, = IRITH
BHEEZITH 2 & T, WO 2845 L 7=, Schultz (1950) ODMEICH LT/ D=L T F TP LORE L 325 & |
AT =S AT T AV EHBL TN X ICBbnT, Thbb, AT v —X U OMEROBER N T R Y —
(ZHEARTHEASEVME A 23D STz, SRITEARZ T & L bic, tMoORBEAEE OTEEN R LBERNETH D,

B-87 DNA analysis of wild rhesus macaques in Southern China
Zhang Peng, Chengfeng Wu, Yuanmengran Chu (Sun Yat-sen University) — FTINXIGE 4 JFREIE

I and my student Miss Xiaochan Yan cooperated with Dr. Imai Hiroo, Primate Research Institute of Kyoto University. Based on
amplifying, sequencing and other molecular techniques, we successfully selected a set of microsatellite loci for the study group, and
we found it was high homology among Rhesus macaque in Neilingding Island. As a result, we successfully selected 4 high
polymorphism microsatellite locus of 10 candidate locus to establishing kinship network and compared to affiliative behavior
network. We found it was significant correlation between kinship network and affiliative behavior network, which supported to kin
selection theory. The result also suggests that with amplification several times, fecal sample is a suitable DNA source for wildlife
genetic research. In 22 Nov, 2015, we invited Prof. Matsuzawa Tetsuro to visit my lab in Sun Yat-sen university, China, he gave an
impressive lecture to students. From March 3-6, I attended the 5th International Symposium at Primatology and Wildlife Science in
Inuyama. I thanks Dr. Imai and his colleagues at PRI for their great advice and helps, and hope to have more chances for such
cooperation.

B-88 BARBIZRIT 2EMORER LT O KB OB
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YIRS oW E =R YA RNERAT LB OEERICB IITTEELZFHL7-9.2015F 10~12 HIZ,
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BB TSRO =R PV OFEFTFEIE T HEME . AR D A 7 TR, Hifit VA2 EE L, #0 S ER
3mm DL EOFEFAIY R, BEALEEF (WA Fray, ~"Bx, BEvary, VI5EvHRAT) BRI
O 1T, 100 AR, SO (AR A I, MBS I, B Fa b R ERG ) A vr
O, M LYK, REAREEALLET, BEOAETE, MNOFERIXICRE L, 3 A%, 1#HBE%, 1 » A
BICERXNICE > - A i Lz, HERE D A F131 » ARRRE Lz, #ERED 24 FFFLUANIC, Y7o an
T L EEBRRADITENN, D AT 8T v 7O 90%LL E TR I N, MWHEIZ KA EWVITER SN o T,

PR EIAE R o e FiF- O L B, 17 A, EREKIBENTHERINE, 2O &b, ZoHso)1ic
Ko THHAMINDFE 1L, FLFEENS VAFESWEOMNEFICLD . ARSI T 5 & HEH S iz,

B-89 FREER. BER. [LUFLURD =& U Hs B R EE O B AY fRAT
H O R, AIARFIEL, EE CRROBA =R PLEIERE)  FiNIsE A

SR 27 HEFE ORFZECIE, B\ FERI IS U2/ R S N #0528 45 L. HE I 0SiiA i CHEE L
7oFEREL L & BICHEES, B ER, IBURICART A =R AR B D F 3 KU 7 DNA (mtDNA) OF A ¥ 7 %
HED T, /IR D DB L 72T O #FEL Tl dE 2 — R OIZIZRIROES 23 fEHE T X, BEFO mtDNA ~7'a & A
FEWRETE -, ZOfRE, DENCRAFTCHAONKRL L TW=Z A LR THD Z ENHETE  FiEOFRM A TR
T2, ZOFHNEGCL D SBEBITREN LT OND BN~ 72, —J7, FHFOEE L7230k 82 fklc >\ T
H mDNA DX A B2 T HITD, T4 RIKD X A TIPRETE T, (EROT —F L g Ui R, 2 S oI iiiAs g
ADPBBALI EZZ ODNDMENRE N T, Eio, HABRFERL CWeAd A7 — T OREREED H A2 2T
mtDNA N7 82 % A ZORBREREZHKIC T a Y N L, FAT V=T DAL R—=D b OX A7 L T HEEZBIG L
Too HRHD, WERE, WBROF B L, BERCHET 2 B RBOMRFI N ATREICZ2 Y 2o b 5,

B-90 B AL = 7R )V OB R B I BT O B R

AIZE—BE (K « Bt » 2SR, AT, KR, BB LEA, NS, REWHK (&K - Bt - AEME)
TSI« S ER

ARFFEIEL, TR 25 AR ST RROKPESE - RS PE R R HIRF e 3 o — XA A T — ¥ THTBL A B X
THIBETAIBH 7812 K D 528 Bty & By AR kA8 A B it D Ho7 ) o —3 & LT, Neurokinin B %K (NK3R) #5514 H
W2 72 72 B9 A = iR o PV ORI BRI BT OB R DR L 22 5 MRS 2 LA EME Lz, =R Uil 3 B E W
T, BHE (2R) MIT NK3R 5514 (SB223412) & /37 FIZHH L, 20 D\ 40 mgkg 12725 K 9 (THIR B 5\ )\ 3
Half m &G Uiz, SEAISEATC 1A, AR50 3, 6, 12, 24, 36, 48 B L T8 60 R IZ_EREERIRD S BRIM A 1T U,
LC-MS (T L v 1 SB223412 EEE %2, BEESE I EIBEIC L i T X AT 0 VBEZHIE Lz, TORE, &S
12X i SB223412 YR A SEER IR P mVME CHERF T2 Z SICEEI L. I OfEROMF T A N AT v PR,
TR G BEACHER LT, BEIEWVES eoT-, ZDZ &S NK3 ZSAKERAOR D #HEIL, =k P
B WD TR REI SN R 2 FF o Z L VRIS T2,

B-91 YV EHIIR & AT o~ U7 AERLDRA L
GHRGERRR, BEHEASTE (UK - BE - B)  FTNSkhGE - BIELZ2SC

WEAEIE |2 5] X & . VIR & MaEpia GRiiia) oY b~ 7 ZERA~OA BRI O =0, 7 H 7P, =ik
UYL ORI E EN MBSO T T e —H 4 M A MU =X VT L, Bl S TR O NOG ~ 7 A
OB L Y b~ 7 2B AR A 7=, Fox IZGAENIC CD34, HLA-DR JEEHBE T CD45, CD3, CD14 J&H Ak,
DOFMIAEE D/ E 72 SRR A RS D MIATEDS 3.6 T0.6%FIEL TWAH Z L AL THY ., AKEE LS5 I
JEMEN S Z OFMIBEEZ DB L=, £/, WEEETXSRHIEEZBAE L7- NOG <7 A8 Bh#E 1 2RI L, ZOFA
DNEREL, s K OV B O I ST 1 B IR YL & 5B 2 Wk T RO TR L OWUEWE & A B T O e R
N ED W R 21T o lm, AEEIIT APV ATE, =R YL 2O 6 HOBEE S 5 W-FEE, 209507
Y28, =R L 1B ORRRRIZR W CH L ZREMER I O S EEZ T o 72, NOG ~ & A 3BT I 0 7oL
ToRRHIRE & & 2 B D AMIRREZ BBAL L 7= 23, BRI 218 L C~ 7 AR ML I S Ve a5 o 53, Bk %ihe
PN~ 7 AAEE L VEn e LTOb TE 200 LN TE o7,

B-92 SENOEE « 7 = v T L ZRIEODSEEN L L
HURFNER, MHE GRK - Bt - BPRAGES)  FrNshcE « 5 Rk

HEEFIZBW T FVIXEFOEEZEHOLIBEEREZOOEDLERS>TWVWD, F LT 24 HIEN DRSO F T,
LAY ZERHT, BHERICES AVDN D BEN2EFRE b D, BEE2 B C7 = v U BOEBEHZ b0 L0 ) i
WIRWMEE N H D, IHIZ, TNFETIHSZ S ARINTEZ LAY ZERNT, ENRE B2 I LTRUED
BWEETLHZENMOENTEY, ZHIERERCBTIEFOHEINTE 2,
LU LA RERNED L 5 R TZRKL S— F ) —TRBEN DL ONEEIRH STV o, A 2 1%,
vUALE MEELSFOERHO LAY (RIRAA T EFERONREN L D) 1T HZFERTEITHEA L, 2 b0
SZRBOGWVIEEFFREZMNTT 52 L T, DAV REROZHFRL )V TOEMA A= AL EZWLNC Lz, I BIT,
LA DFY BT HEENE, ¥—L R D1 —DOREZREOBMENEECTH DL Z LW LI L, AFRORK
I, DA DOFY OFEIA D= X LEMRIAT 2 310, A2 3 U FIBROBWINEREZ MR & T DB/ A AT F
BIBFICEN D LIRS N D,
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B-93 ERIHICBIT B 5 ) AELDOAERA

—HMEET], e K, % Ok - EEN)  FTNxHGE 5 Rk

BrxIBRHEICBT L7 2 =y ) AELORBREMEAT 5720, BEEEAFEOMEIZIIT 5 DNA A Tk
D HEEMNT 24T > T X 7= (Fukuda et al. 2013, J. Human Genet.58:446-454) ., GAIN X V) #7272\ =Rk Lk -4
TNAZONWT 2T ) ALYV TDNA A FBIRIEZRE L BEICAE SN TWVDE N EF U R P—DT =X 5250,
i1 AT ALIRIED 3 BB 21T -7z, BRGEONZ Lo, KRERE A T bk B+ kb L E) 2 MRS HH
BTLTWDLZ ENWgholz, IHIT, THHDIERATFALEEITE MERT) 72 o B —H 2000 Yt (R i A 0 AEUE L 2 A HY
LCWe, T74bb, 1+ TODNA A F L L~V DEANT ) DLZEMEOENEICHF G L TWDEEZLND G
BRI

F72. GAIN LV T7FH NGRS TV ETHE | RNA 201l L7, BFEEICEEMH OIRML 220w TF ooy
—FEHRBNC AT Lo MERY 7L AT, BN/ T RNA (FEIZ piRNA) OFERFRAENT 2D T D (R
FF) .

(3) —& I N—TH%E

C-1 BREH XK ex vivo &R % F W 2 HLE HIFaBE 8 D AT
S, BARE 2, NARTE T REARIR G CREER) eiE=eih (AR JBEAEUKRKES (oo T 10 K)
TS 4 HE

ARFZED BEIE, THE TITHREDN 2 WL DIFE NS AT ) A RE R L, Wb LR o REfRIT Y — L
ELTHEATIETH D,

WA ClL, BREMEIICCT A/ X0 E (F2E5. BE. B, KB Z28IL, A0 4 FOEfRE
ATz, LEFCh, IBEZ B H LAY & $k0m] PBS 12 CUeH 4. HUAEWE A D © PBS I T, 8 LRHEEdS o
Bk, FEDNENTZ0 B O OBRIR T A I TUID L, EDTAICED 7 U 7 s EEBERSZ oM LIZ%, Ay a
L2 V7 hORESE Lz, RIBIEE, EERFHRNTANY ) A4 REERZES LT, RICoE SN2 7
~ NS ET-%, Wnt 7 T= 2 NS TEHIC TR L& 2 A, RIERRICKET M2 57-, bk
RO 2 o et L7, o b=V B R 2 MGl T 2 F N TE, AVH ) A BN LT LR LT,
ST BonmVaad st A4 ReHWT, IBEERELZITT5 T ETH D,

C-2 b FMEEULEEHICBIT 2REIRREF O
ARG (GRERK - BG) |, Siffdis, PRI GRERK - EPRFER)  FrNRHS®E « eaARmiEE

AIFFEO BB, KEORE S NERHORGIAEREEZRET 2E KR THLINE I NERDH LD TH L, LFEFHL
NGAIN DI LV | 20154F 11 Az, KEEMIE 3 HE (Fo v v—, GV T 70— ) OREFEHRRRE O
227, BBHIHR L~ U Uik & RNAlater PRIFEIK 2 FIWVRTE Lo, BUBHE, BRERRFESIH L SR HETH0
ML, KEDOES (RELEREZGDELES) ZllE LT,

FER, TV T FoRe U= AT U —H UDONBIZEERIENZ ERI SN E o T (X 1), AREEITFRELA 1
EHTH -T2, HIEDES OREAEEZRFT HITIZE SR T2, 5% bilke L CRUBIOIUE L, AUEGTERIZ ME R s
DRI DEBEERFTL TN,

C-3 =0 7\ 2B A EAEEM: L EB DB LIS BRI ~DHE

R — (BEER - ), [LEE (R - - 2Bt - ERBEERIIEE % —), Suchinda Malaivijitnond
(Chulalongkorn X), #)IIFk (BEHEK - [£) FTARHIGE V8

FHIBHEMEE L OB RH(= AR PMITE W T, BEENFEICE U TEET D LW O RS ERGE LT, SE S M4
~EELRAD THAE] &, KEEZXZEMEZHES EEETHD TRERE] © 2 BEOIL UEETSRE L, Sk
26 HEFEDN S DY 2 T IATINZ TH T2 2 L. 2 E TOMMTEERRE A2 4 2 75 ik, A A 71 EKE Lz, Zh
SOEENSGI-EOBEREEELZ, ~4 70 CT ZHWTERLE, VFHLFXEFIEIENEFNEEL 10 pm/pixel
DA B C . KR IXENL0G & 120 pm/pixel OFREE T Ui, MERSCIE L RFOFln, B &2 ST 21T o728 2 5,
FATIEFMIC L > TEBEEICE(EN R bNT-, F2 T, AADER=R L YPIL 14 FE2TNT, BeEm RO SBE %
A2 (Bl A & FEBEIIC pQCT # VWV TER L, 2095, BEHDMFT A MAT v U REZHIE LT-, T ORER,
HEEOEACENTEHIZ L > THEBT 2N R &, T A N A7 a U RELFEEE(LEEU LT Z — 2 &0R
L7, EHIT, A 25-(OH)E ¥ X > D3 REZ(L L OBIFR T Lz, T HOT —XITEN, WblZnin & ARy %
AR IKL TWD Z & 2Rt 5,

C-4 &FE LSOV -EEEOES) &L 6 BEH O LB FERIE
THRFEAECE ROV VAR B BOTR « AT Y 7 —) I EAGEIR B K - SLEERE - TR - Ay
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TS R s
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ADH T NINERETR N2 LIl b kD, QBN EDT I R OHPER L ETEGER) T, EOFEL L2 [
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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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