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56789:;<=>?@ABCDEFGHIJCDKLMNOPQRSTUV

WXYQRZ[M\]P^V_`abcd%efghiCDjklJ=>5mn

opqM\]rstuvwxyz(Pteropus dasymallus formosus){|}yz~�Ä

[<ÅV{ÇÉÑ[\]ÖÜTáZVàoâäãåVçéè$êëJícìîP

ïñóòVñï#ôöõåúùûü†°¢£M§=>v{dÅ•¶ß|}yz®

Ä[MCDjklJ=>o©M™´V¨≠IÆØ∞ DNAd%CDo±≤≥¥µ

XwxyzM∂∑¢£∏π=>(öõå∫ùûüJãå)VªIÆØ∞úlºΩæ

øé¿d%�æúl¡¬√Vƒ≈∆X=>56ú«»adÅ•M… vCD«»

ÀVÃXMåÕ=>ŒUôCDo©VSœöõåJ–põM=>—a“X”MC

Djkl9“‘M«»vwxyz=>’ÃM÷oV◊ 108-110#$ÿŸMk⁄œ

Ã¤¬√† 74‹›fiM�æ(46‹fll∫21‹‡l∫7‹l¡›·)V‚2=>5

„{ 240‹VIfll∏jVöõå∫ùûüJãå∂�=><Œg‰Â£†ÊcÁ

MËáÈvwxyzM=>56aÍÎMÏÌVj5�æÓ∆Ô#íäfiÅåÕ

gd%ÒÚ≤ÛPCDo±Ùı“ˆMåÕ=>Ó∆,0TÊ˜¯˘J˙Úv⁄r

s˚¸…wxyzM=>5∫l¡˝JCDjkl˛TZˇø!"#VI${\]

%ÅåÕ@&Z[M'(V)ä⁄Z[oâ*+9Ó∆UôåÕŒM,-Vé%.

ITZc/ˇ∫01M2Œ3$(ÊcÁ∫Ê45)d%6ƒefJ\]7/v 
 
89:;CDo©∫åÕTZc/ˇ∫Ê˜¯˘∫=>«»∫=>‚<∫yz=∫
|}yz 
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%& 
>?@Az(BCD∫yz=)äEFJÄEFTGHœIJKLJ[MD¯È

MpqNΩVOP{TGHœMøQZ[(Cox et al., 1991; Aziz et al., 2021)vyz—

a6R;D¯[MM∆SVT…ÓabUdV-MW]¥(Nyhagen et al., 2005; 

Shilton & Whittaker, 2009)VXj—aTGJYZpq[\M]Z(_^_)V`“a

bcyzMKLdÒe(Sheherazade et al., 2019)vÛPVfg{TGHh.Mpqi

jÈVSñ#dklÉMTUmSVn_ícoò∫p©Jqê˛ras‰tVu

vpQR>?@AzMTUgwx=>Myt(Cox & Elmqvist, 2000; Mickleburgh et 

al., 2002; McConkey & Drake, 2006; Florens et al., 2017)VôåÕTGHœVz{QR

|Ù}v~gÓ∆�ÄZ[MÅÑ(Frick et al., 2020; Kingston et al., 2021)VDÇu

añÉ5MyzÑZ[OÖ{YQRZ[(IUCN, 2021)VyzäTG∫J©JYZl

ÜkijMTGHh.`éPYáàâ(Cox & Elmqvist, 2000; McConkey & Drake, 

2006; Florens et al., 2017)vaÂäåÕTGHMäãJåalVefåÕMyz=

>VmpqMåÕTG\]çYé7/Mtuv 

|}yz(Pteropus dasymallus)*+oâäèêë˜nåVíìî⁄|}>å∫

wxJïñóò÷MåÕvDÇuô~�Ä[VÓöõSoâ<å>$úoVíì

ùäî⁄|}>åMû�Ä[─1üyz (P. d. daitoensis)∫†°÷yz (P. d. 

dasymallus)∫¢∏£yz(P. d. inopinatus)J–põyz(P. d. yayeyamae)VIJùä

wxM§~�Ä[•wxyz(P. d. formosus¶ (Yoshiyuki, 1989; Mickleburgh et al., 

1992)vP0ßñ®0°Mïñó=>V©íä™´åò¨M≠∑Æå>VíìØ

∞>å(Batanes islands)JØâ±>å(Babuyan Islands)VDÇ≤≥O¥´µ∂{ÅÄ

[(Heaney et al., 1998) vfÄ[<Œ¥¿no“‘V∑T…wxyzJ–põyz

<¥Vôj5Ä[=><Œ∏aÙπMCDo©UôVSÄ[<ŒM@∫çÊ˜M

6R;ªºÆΩÓæ“X.(Chen et al., 2021)v 

wxyzèø¿qoâäwxü¡¨MãåVgçô¬xMüÆ√JƒÕa≈

∞∆«(Mickleburgh et al., 1992)v»#íäãåM=>…‚„a 2000‹Vô 1970

 80#À<ŒVAYvpMqêJícoòV56ïñÅÑ(Lin & Pei, 1999)Vä

1989 #OÖ{ÇÉÑ[\]ÖÜTáZvä 2005 #ãåÃ$¥´Õ«áyzMŒ

œ(Chen et al., 2009)Vñ#dVwx⁄åü÷Jüò÷`–—a≈∞M“”∆«V⁄
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åüò¨ 9.7 km∑Möõå©ä 2004#‘$Õ«áyzM†°V`Ã{DÇwx

56’j9¢£Myz=>vWwxyzäwx⁄åMoâ°÷J=>«»Vua

◊qÃ$ÿlMŸ⁄¤PVI‹›aM\]7/v 

⁄#$rsV¨≠«fiflÜ‡·IJCDrso±V˚¸yz�æ"#‚Vg

dÅ•‚<wxyzM=>56VI… wxyz°„‰=>L˘MÏÌgi†›

aM\]ÂÊv 

'()*+ 
1. !"#$%&' 
⁄rso±Mk⁄dÁ 2009~2021 #ƒŒVk⁄dËíÈ;Ü¥ëÍMÎæ∫

Ïæ∫ÌÓ∫Ô�æIJÒÚÛ´ÿkMÙCJıˆk⁄vk⁄dÁwxú|}

>å–∑›fiMåÕVgdÅ•öõSc/ù˜úo{~Ä[(Mickleburgh et al., 

1992)v 

k⁄Ö¿íÈB¯˘˙∫˚¸∫˝˛ˇ!’"JÙCk⁄vB¯k⁄„{ 3mm

1§Vg\Uä 99.5%M#$¸æ∫Allprotect Tissue Reagent (Qiagen)%&'()Æ

*<œV+ ,-≤˚¸k⁄©mÿŸ 0.5 ccM˚¸V\Uä EDTAÿ˚7œ≤˝

˛ˇ!’"ÿÁ./Ïæ0⁄≤12ÙCúıˆ©\Uä 99.5%M#$% RNAlater

34(Stabilization Reagent, Qiagen)œv 

⁄#$Y∫ä156789NOV¨≠≥∆:î⁄-}|jM|}yzk⁄j

o±;<VW⁄#$k⁄MÿŸ=>äwxM=>v{?@ABMk⁄5${=>

‚<<<V¨≠o¡ä 8 CJ 10 Cäöõåd%jîÿŸVDÿ} 150 H12Ù

C%ıˆk⁄VgëÍá 4‹�æVÿŸSB¯’"vãåcúDÿ} 37HÙC%

ıˆk⁄∫ùûüÿ} 263HÙC%ıˆk⁄v 

 

2. DNA($# PCR 
Ek⁄Ö¿{B¯∫˚¸%˝˛ˇ!’"V¨≠;< DNeasy Blood and Tissue 

Kit (Qiagen)d%,-F$≤2019~2020# 10CkÿŸMÙCk⁄V©;< QIAamp 

Investigator Kit%È QIAamp Fast DNA Stool Mini Kit (Qiagen),-vÁ 2020# 10C

G H#$kÿŸMÙCJıˆk⁄VII Labturbo Nucleic Acid Purification KitJ
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K LabturboÁá,-L(MNOTZ=P),-v 

⁄rs;< 12�j¿lMÆØ∞oM0Qd%o±(Chen et al., 2021)V)äÜ

¥ÿŸáMÙCúıˆk⁄56R1V{s�STbUV⁄#$IjVMM’fi

(multiplex PCR)d%sWX.Vgd%STYH<Z©VVMMKX’fiJ[fi\]

Ω·^_Åv`Å PCRMaæ@{ 25 μlVíì 10-50 ngMbc DNA∫0.375μl M

10 μM¥XdVM(®∂X)J 12.5 μlM Quick Taq HS DyeMix (TOYOBO)vPCRM

e$‡f_g; 

(1)hi ;e${ 94 ºC (2oj)≤ 

(2) ;e$ 94ºC (50k)∫lfie$ 54ºC (50k)J±6e$ 68ºC (1oj)V%

„‰d% 40mno≤ 

(3)’Ô±6e${ 68ºC (10oj)v 

PCRpZ;< ABI 3730XL DNA Analyzerd%o±VÃIqæ GeneMarker 4.2 

(SoftGenetics)¤P`Å�øérM˛ùøéV;<qæCervus 3.0.7 (Kalinowski et al., 

2007)˝Xÿ5k⁄Møé¿Vd%�æÂ£VgsTptM�æv 

{abf7Ü¥ÿŸk⁄MuvV¨≠IÃ¤UJj¿l0wMÆØ∞øér

(A207, A11, B7)VxX`ÅHk⁄d%Åm PCRX.VE∂�øérœayÅÃ¤V

©z—{ÃS|Møérv 

⁄rsIÁ%}2M P-Sry1~ùä YºΩæ¶JK A15~ùäæºΩæ¶${

k⁄l¡Â£M’fiVMvl¡�£M0Ä_g;`�k⁄d%≠mptMSTV

«AÅxÅ�£{Çk⁄Ml¡≤E≠m«A›ÅxV©Ãd%§∂m�£vIÀ

k;<VM<ÉÖJD0˙‰1§V·__Ñv 

PCRMaX.æ@{ 10 μlVíì 20-100 ngMbc DNA∫0.25μl M 10 μM¥

XdVMJ 5μlM Quick Taq HS DyeMix (TOYOBO)vPCRMe$‡f_g; 

(1)hi ;e${ 94 ℃ (2oj)≤ 

(2) ;e$ 94 ℃(30k)∫lfie$ 53ºC (30k)J±6e$ 68 ℃(60k)V%

„‰d% 40mno; 

(3)’Ô±6e${ 68 ℃(10oj)v 

PCR{ÃGV+[I 2.0 % agaroseÖÜ)ä UV]gáàÃâVbõpZ˙‰

56J1§Â£l¡VE{fllVP-Sry1ú A15äÓÃ¤sWVã°†≠YpZ≤

E{‡lVåçô¥fé’(A15)ã°ÅYpZvÖÜ)æM�èıêëV·_ëÅv 
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3. )*+, 
{¤T=>ŒMíì8îJïñ=>œmóUôòôËÛÈV¨≠ô)Nö£

o>¨õ(Bayesian clustering approach){ø!Mqæ STRUCTURE 2.3.4�I�èC

Do>ÀMÙπúù(Pritchard et al., 2000; Falush et al., 2003)vo±ùM}£\_g;

Iû¥GM˛ùøéüU∫;< admixture ancestry model 2<Vburnin period {

100,000 iterations∫Markov Chain Monte Carlo (MCMC)pt\{ 1,000,000v†x=

>5(K)}£{ 1~10V`� K \ä° 10 �¢¸ÍfiI££«AMÅxlvg;<

Structure HarvestqæöõëI\M‘Û\(likelihood)JL§5V•£’wM K\V

ÃI Evanno¨õ¶} ad hoc statistic ΔK (Evanno et al., 2005; Earl, 2012)v’Ôß†

M"#VI Clumpak 1.1p†ë™(Kopelman et al., 2015)véäöõåèø5#?@

gdÿŸáMk⁄56úÂ£†M�æ56’jV9j5�æa®£MÿŸ"©V

W≥åöõåM�æ"#VIÿŸùÉ(#oJ™´)ÙÖã°v 

 

4. -./01#234 
⁄rsô)+[ëÍ∫¨≠JÒÚÛ´CD-k˛¨´Æ-�æ"©Vöõ�

æ"©V̈ ≠}I…‚=>Ml¡ V̋gÓIØ0ıÃëÍõ∞(capture-mark-recapture 

method)‚<=>56v2009#∂C 2012#±CƒŒJ 2019#nC 2021#n

CƒŒVäöõåd%áZMëÍVrs≤+äî≥ÇäyzM¥%µ∂∑}∏πV

gô∫ªºV„äΩæÇøπvëÍáM�æ,ä¿¡¬<Œ]Û√gƒ˙%ä1

≈∆«À»a5:0ÕM…ÑBoVId%�æ0ıV`‹�æª,ÿŸB¯(- 

_ÇkÀ)d%øé¿¬√J˚Ãväf6∫¤Pl¡∫ÿkJ0ÕGVka�æå

äàëÍcÕŒÍÜ¥v2005 #–C 2008 #ûCƒŒVãåM�æ78V∑†

œ–ñ∫c—“£VWÇc=>mI+[DâVöõ�æM”Ω∫æ¿Jl¡å‘

d¬¡�ævÁ 2019#~C 2021#nCƒŒVäöõå∫ãåJùûü∂cúV

≥IÒÚÛ´CD-k¨õVÿŸ12ÙCJıˆVd% DNA ,-JCDo±V

Iøé¿¬√�æv 

⁄rsI Chao2 estimator (replicated incidence data)‚<=>56(Chao, 1987; 

Chao & Chiu, 2016)V2<’´_g;!"!"#$% = !$&' + %()*( & +!"
%+"

 for q2 > 0 and !"!"#$% =
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!$&' + %()*( & +!(+!)*)%  for q2 = 0, Sobs {kc÷Ó¬√áM›fi�æa5V q1 J q2 

©o¡{¨≠áÅmJ≠m†°∆«M�æ5VP m ©{d%‡·Mm5vYX5

◊ÿGM 95%ŸcúŒ<2<’´{ '!$&' + (./#$%&").&'()
! , !$&' + )!"!"#$% −

!$&'+,-VSœ, = ./0 11.96 '678 %1 + 0123(./#$%&")
(./#$%&").&'()"

&-
!
"9,a q2 > 0ùVva<r)!"!"#$%+ =

>% ?*% %
()*
( & %+!+"&

%
+ %()*( &

%
%+!+"&

4
+ *

5 %
()*
( &

%
%+!+"&

5
@≤a q2 = 0 ùVva<r)!"!"#$%+ =

%()*( & +!(+!)*)% + %()*( &
% +!(%+!)*)"

5 − %()*( &
% +!)
5./#$%&"

 v 

 

,- 
1. 5678#-.901 
rs"#o≠ùƒã°V‘xä 2009-2012#ŒVäöõåD2ëÍ… 22‹›

fiM�æVSœa≠‹�æärsƒŒOptëÍV=>5<‚<\{ 114‹�æ≤

≥ä 2019-2021 #ŒVI+[ëÍJÒÚÛ´ÿkVo±CDøé¿Vgd%�æ

¬√VD2Â£† 60‹�æVSœa 12‹çpt0£V‚2=>56„{ 176‹

�æv⁄æP^Vl¡˝{ 1.96:1 (fl: ‡)VÙπ¤; 1:1 (Ñ‹´¤£ P < 0.01)v 

äùûüú-}ÙC∫ıˆJ›Æ�æ˛›fidË<k⁄VYo±CDøé¿V

gd%�æ¬√VD2Â£† 12‹›fiM�æV‚2=>56„{ 60‹�æVl

¡˝<¨f\{ 3.5:1 (Ñ‹´¤£: P = 0.180)v äãåVä 2005-2008#J 2019-

2021#ƒŒVço¡Ã¤Â£† 4‹J 2‹�æV‚2=>5o¡{ 5‹J 3‹�

æ (�æÂ£5J=>56‚<\V·^_∂)v 

 

2. )*+, 
Iqæ STRUCTUREo±=>CD«»Vôc/úùJÄ[úùÀÓ¨≠á®

ÙMm«»†°(ë∂)vöõ Evanno¨õ∫I’”< ΔKJfiflL§5<ëI‘Û

\(mean likelihood value without an increase in variance)V’Ó∆MCDo>{ 4 (K = 

4)vïñÿ5M1üJ¢∏£Ä[k⁄äÓß‡·Ö SkÑMo>(çÅ‹¢∏£

�æT¥)≤wxyzœM TW2(ãå)ú TW3(wx⁄å)’Ã®Ù0{[ñ≤ÛPV
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TW1(öõå)�æJ–põÄ[©ã°…Ê‚CDo>M„fi«»vöõå=>¢

£Vk⁄ÿŸMƒ ’6Vk⁄5’jV)ë∂Ó‰†„aåñÅÉM�ægÒd

ÁkÑM¿qo>Vg9ä 2009#J 2019#MÂ™V®∆«áÅ‹CDÀ®Ù0

[ñ¢∏£Ä[M�æ(Å‹fllJÅ‹≥ôl¡)v 

 

./ 
wxyzM=>ÊY6ùƒça≈∞M∆«Vñ#uÁi†°=>6ÍÎMÏ

ÌVP“ˆM=><ŒÓ∆∏Ë—0TÊ˜M¯˘J˙Úvñ5n#ŒVT…à⁄

M¿qícãåVwxyzªÜ¥˙Ú öõåJùû(íÈüú∫ÈÍJÎÏ˛

c)vÛPVäñ∂#Œ(2019-2021)VYÃëÍJCDoMÂ£˛‡·¨´V≤‰0

°Ê™´%ÊåÕM�æ˘Ë%{V…fwxyz�æ1jÔ#íäfiÅåÕV

gd%ÒÚvY⁄rs‚<Mwxyz=>5„{ 240‹�æVSœßñ0°Mö

õå=>56’jVÌ…a=>6M 73.64%<jv 

ãåMwxyzôÓÓÑn#ŒVé≤{éÔwx=>ïÅÑVåÀ°Hf

∏aÒUM=>V∑é�æ5è8Vu›AäacTGHœIJ89Z[MNΩ

(McConkey & Drake, 2006)V∑rÓP{Å\}8ÚM\]ÛÙVıı¨≠.”$π

êåÕZ[äTGHœMåaJ@&lVI${åÕTGYé7/Mˆ˜v 

CDP¯Md11WiÎ…Â¡�æM56Ji”‚<°T=>5MÄ£$V

dP;¨≠Ó…‚XjpqM=>'5VÙ_l¡˝v⁄rsk;<Mk⁄T…d

Ëj˘(ëÍ∫ÙCJıˆ)¥VÿŸ˙$ª˚¸j�k—•˝∫Ê‚j�#˛J™

´V.ÓXˇ[ñ!SMl¡˝VP›mél¡éÔNOPwxM-k¤"(Ù_;

‡∫fl›fil¡Ó∆Xä#ıícM¤$›fiV%mXäëÍ<πM%&∆SUô

"§)vSœVôÂ£†’j�æ56ú‡·ù ’6MöõåV¨fáMl¡˝{

1.96:1Vfll®Ùc∏j≤ùûüMyz=>l¡˝{ 3.5:1VÛô'2Àg≥Ùπ

¤; 1:1VÓ∆mk⁄5¤§M«AvyzÑ<l¡˝bZ[ak"§V( Ó∆U

ôcúL§(Clark et al., 1997; Divljan et al., 2011)VılªÓ∆NO0]œ)*Ml

¡(Parry-Jones, 2011)vé+,S-cúM|}yz=>"#Ój˝0V¨≠‰õ…

è⁄rsIfll¤jMl¡˝mó{%Z[./M=>å‘vÛPV0äöõåJ

ùûü<�æämßñ®˚¸M1=>V”$¤Üfll�æMl¡˝1Ó∆ml¡
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¤"¯˘(sexually biased dispersal)%=>«»≤›¢£<«Av 

ä§=>œVÙπ›I˛Ml¡˝1Ó∆À_SØab=>5∞(effective 

population size)å2§äØ°T=>5∞(census population size)V◊=>CDMN$

d‰Vê3=>1Ó∆,†°_Ø˚¸Èb.∞(founder effects)%ÈØ45b.∞

(bottleneck effect)˛MTU&F (Charlesworth, 2009)V=>Jo5MEFl

(Demographic and environmental stochasticity)∫CDL§M6òJ=>7$bLMØ8

‹b.∞(density-dependent Allee effect)äÓ∆Xä§=><6ƒTUJÒÚV9Ã

›‹MNO(Newman & Pilson, 1997; Stephens & Sutherland, 1999)vé%V≥da◊

qË—ef®Ù¤flM‡lÃæ’ÃXä⁄æ=>áGÏÌJ=>«»k9ÃMN

Ov 

öõ:;Í<J⁄rs«AVyzj≈∞^äwxü√Jüò√úÁV·^ëÑv

ÛPVT…àícãå<¥Vñï#1Õ«áM¢£∏π=>©ç^äöõåJùûv

◊?@M†°∆«}ôV1íc†°¯˘ÈmÅ0TüU=flM>0GHV0TMùŒ

—gÒã–ño?V”$Ÿœä1995#∫2006-2010#J2015#IfivçaÅú¢¯˘

M�æg‰õÃ¤˙Ú˚¸=>VøäÇZ[M”Îµƒ≈\JZ§MËá∆SVEa

j‹�æfiù>Ÿ∫Ü¥¯˘V%ô“ñMùŒ@AfiÅícV.aF,ä1ícÃ

¤˚¸Å1M=>vöõå=>M”CDjklÓ∆ÅËÁSj†HMdËV`BË…

yz�æä“ˆå><ŒVñÀ0Tjm¯˘∫øé,-MCD(Chen et al., 2021)v 

¯˘GH(dispersal)Yá›fi¥ôJ÷ôéMJS,æ$<kNOVSœVåÕıZ

<ÓÆ}l(food availability)ÙÛ{ÅpqM∫ééMv™´lMEFJüò™FFd

MGFJHIVôåÕa∫MícgVÓ∆�J…ıZMKLJTUQRVgM;yz

¿áÜ¥¯˘VN#ıZ"Ëvüò™FMNO)`#M±CË— O#ûCV1Ó∆

Ud…™´lMl¡¤"¯˘VCD«»œV®™Ml¡˝`jIfll�æ∏j≤PÍ

<†œ∆«Vwx5÷M≈∞yz0°∆«jÉ^ä±CJnC<ŒV`P.…üò™

FXäUd�æ¯˘Ó∆IJMNΩvT%<¥V1j5MDâk—r≥ä⁄åü÷J

üò÷MÆ√cFVE¡|}>åM–põyz£Saé.™FMèÜÎáVz{cú

1Ó∆Å{‘qQ–MRSv 

=TUºMü$s�VÓ∆NOÜTáZ¯˘MùF∫¨ÜJÄUVdPNO=>

MáGJoâRS(Lea et al., 2009; Knutson et al., 2010; Kuussaari et al., 2016)vXXj™

´l˘ËMáZP^Vöõå{Åäêë˜èìpqMœzVV¨≠äacd%W™‡
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·Mè œVÅ¨≠áXjè5XJYXVSœ›Lã°Z[∫\ã( ./M�æV

%°]ôv~MUºƒŒ|�ÙπvXäyzP^V=TUº`Ó∆ms�STUm

SVgwx¿á¯˘MéMv 

=>Ms�Ó∆U;oâRS^_VçwxyzˆÁM≠�yz=>••–põJ

ïñó=>VDÇ56¢£(Heaney et al., 1998; Saitoh et al., 2015)vfçS-yzZ[

“˝V|}yzMÎáRS“X0{`∫V∑∏UôÊ˜¯˘J˙ÚGHVÙ_ab>

åç†°45kmMÊåËáVg˚¸1=>Vz{“ˆåÕMËáÓ)+[M=>‡·

JŒ[MCDefÆ}cS(Nakamoto et al., 2011; Chen et al., 2021; Taki et al., 2021)vä

2006#VçaÅ‹fllÄÃæäde¥ÆOfgÌhM∆«VÇc—çwxJ|}>å

<’ñR;Vo¡{40 kmJ70 kmvªçaãåMôc∏iVäYjù_ıDâèyz

ÁÁŒÆÁ¥kãåvWµX|}yz%wxyzÄ[M‡·∫efJ\]VI.IT

Zc/ˇ∫01M2Œ3$(ÊcÁ∫Ê45)d%–lúYé7/v 
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!"#$%&'()*+,-./01"2! 

!" Locus Primer sequences (5’-3’) Repeat motif 
Size range 

(bp) NA HO HE #$ 

1  

A011 
F: TCTGACTTGAGCCCTAAATGCA 

ATCT 177-213 10 0.724 0.759 
A11 

R: CCAACTGATATCTCTCTGGGTGGT  

A207 
F: GCCATCGGAAATCTAATGTGC 

ATCT 203-215 4 0.671 0.654 FAM 
R: ACTGTCAAAACACTCTCCAATAAACAA  

B007 
F: TCCGTTTTTTGCGTCAGACA 

GTTT 153-157 2 0.434 0.427 TAMRA 
R: GCCCTCGCTGTTCTGATATGA  

2  

C017 
F: TTTGTGGGTTTCCAGCTTCC 

TATG 179-196 5 0.632 0.608 HEX 
R: GGCTTATCCAGAGCAACAGGTC  

C305 
F: TGGATTTTGTTAACCAATGTCACC 

CATA 143-156 4 0.224 0.578 TAMRA 
R: GCCGTTTCCAATTTACTTCTCTCA  

A317 
F: CCTCACAATCACAGGAGCCA CAGA/ 

215-251 10 0.816 0.841 FAM 
R: GGGCTAGCAGAGAAAGGGAAC AGAT  

3  

C220 
F: CCACTTACTTCCAATTCTTACCAGC 

CATA 221-236 4 0.434 0.538 FAM 
R: TGAGTATTTTACCACTGAGTGTGTTCG  

A224 
F: CATGGCTCGTGCCTGTTG 

AGAT 177-197 6 0.697 0.727 HEX 
R: CCTCCCTCTTCTACTCTCTCTCCA  

A313 
F: CTTTGGGATTTCACGGGCTA 

AGAT 153-173 6 0.776 0.798 TAMRA 
R: AAAAGGTTGGCCATCCTGTG  

4  
A206 

F: CTAGTGTTAGAAATCTGGGCTATTAATGTATAC 
ATAG 231-247 5 0.579 0.705 FAM 

R: AAGAGATAATTGAAAGCAAAGAAAAAAGA  

A214 
F: GGAAAGAGGTCCCAATGGCT 

AGAT 182-202 6 0.684 0.697 HEX 
R: TTTTGAATTCTGCATGAGAGATTTG  
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A226 
F: CTTTCCAAATGCCAACTGTTGA 

AGAT 168-185 5 0.671 0.675 TAMRA 
R: TCTAGAATGTGAAACATAAGCCTCTGA %  
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!3#$%&45*6789:;<=./ 
 &'() *+,- F/R ./ ()01  

SRY gene 
P-Sry 1 F 5'-AAC-GCA-TTC-ATA-GTG-TGG-TCT-CG-3’ 150  

 R 5'-CAA-GGC-GCG-TAG-TCT-CTG-TGC-3’   

Microsatellite A15 F 5'-TTT-GGA-AAA-ACG-ACC-CCC-TT-3' 260~300  
  R 5'-GCA-TCA-AAG-CAT-TAG-GGA-GGA-A-3'   
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!"#$%&'()*#+,*-./0123456- 95%789:; 
<=>?@A7BCDEFGHIJKL#MNC-OPQRS7TUVWX>

?YZ[(\]^ 

!" #$  
%&$  

'() 
*+\,- . / 01  . / 01  

. / 01 
2005-2013 1 1 2  14 8 0  - - - 
23456 5 (CI = 4~17)  114 (CI = 44~407)   -  
2019-2021 0 0 2  39 19 2  7 2 3 
23456 3 (CI = 2~12)  176 (CI = 110~330)  60 (CI = 27~162) 
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_`#$%&'1ab>?cde_  

1-4fghJi7SjkFFlmnoYpakMFlmnoYqakNFrmnoY
stuvwx DNA template^yhJiSjzlmno{|}Y>?ab~�F1
Ä 2gqaY3gpaY41ÅÇÉÑÖÜáYyàgâä^
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_"#s STRUCTUREèùûü&'<=1TU†° 

¢°£§•¶ß#77®ûü&'1TU†°_Y©`GÅx!™`<=Y©`´¨
x!`<TUè3Y©ß´¨1≠ÆzØ<=∞±≤≥¥`è37µ∂∑l{^K

6∏x!π∫1TUè3ªYºπ∫1è3ªIg 4^ΩGæøAs:¿¡¬1¶
ß-*√3kYƒ∏x!{≈Y∆«» 0~17;^+,*1<=…s è-ÀÃ7
Õ}ŒœY–—“uó”1‘;’^÷#◊-æ¨øÿYèbx!Ÿ(3-5⁄)#¤(6-
8⁄)-‹À(9-11⁄)ó”1<=^ 
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