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Abstract 

TaLu IsLand in Prachuab Khiri Khan province is one of the protected area of the PLant 

Genetic Conservation Project under the RoyaL Initiative of HRH Princess Maha Chakri 

Sirindhorn. The isLand ecosystem is rich in biodiversity with a presence of important reptile 

species, especially the hawksbill sea turtle, Eretmochelys imbricoto. Currently, a sea turtle 

head start program has been established under the cooperation between the Naval Special 

Warfare Command of The Royal Thai Navy and the private sectors (Foundation for Siam 

Marine Resource Restoration and Koh Talu Island Resort). In this program, nesting beach on 

Talu Island is routinely monitored for nesting incidence. Upon nesting, turtle eggs will be 

• incubated ex situ in a semi-natural beach until hatch and hatchlings wiLL be raised in a 

hatchery for a certain period before releasing to the wiLd. In the 2014 nesting season (June­

September 2014), 7 nests of E. imbricoto were found on the island, and 706 turtle hatchlings 

has been successfuLly obtained from the incubation and currently raised at the hatchery. 

To monitor health of turtles in the head start program, blood samples were obtained 

from 68 turtles hatched during the 2013 nesting season and currently raised at the hatchery. 

It was found that hematocrit value of these turtles was in the range of 5% to 25.5% with an 

average value of 13.29 ± 4.93 percent which is well within the reference range of the 

immature E. imbricoto raised in captivity (12.1-41.0 percent). 

Population of the hawksbill turtle in this area was initially estimated from the nesting 

incidence. In 2012 and 2014 nesting season, it was estimated that there are at least 4 

female hawksbill turtles used this island as their nesting sites. However, it is stiLL not 

possible to estimate number of male turtles. In this study, molecular biology techniques 

have been employed to estimate 1) number of nesting female turtles from mitochondrial 

DNA of the hatchlings and 2) number of male turtles that sired these hatchlings from 

microsatellite DNA. Blood samples of the immature turtles hatched during the 2013 nesting 

season were subjected to DNA extraction, PCR and sequence analysis. Preliminary results 

showed that using control region of the mitochondriaL DNA as a marker to identify female 

turtles is not yet successful, while using microsatellite marker to identify male turtles 

seemed to be feasible with at Least 3 pairs of microsatellite primer. 

Keywords: 	 hematology, packed cell voLume, mitochondrial Df\IA, nuclear DNA, 
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1. 'U'VIth 

~'Uvttr11\ln11B'U-rn';~'U'Bm1l.J'Yhj'e1'Ub~B.n.J1~ln'V'j1~11'11~1~i th~nB'U~lV1~'U'U'Ublf'leJ'U, , 
~ ~ 4 oQ ~d ~ dv tt 


VlfllnVll:'llVIPl \I bbIPl1~'U'U'ULlf'l'U n 1~'U'U'Ub 1 f'l'U1~VI bbl:'l ~1~'U'U'Ub 1 f'l'VI~ bl:'l 'VI EJ\I fl\l "'i)1'V'j ~VllJ ,u.n~':iru 


(1r11\1 n11 B'V'j ."'5., 2554) ~lm.Jl:'l f111~f1'\·n1'Ui)lfl"''U1lJvleJ1'UlJ1'V'j'U11~'U'vflfl1 \I f1111'UVll:'llEJ'U~LlrulJ 

m1lJVl~1nVl~1EJ'VI1 \I~li) 1'V'j'1l B\I~IPllb~BEJ fl" 1'U AB'Uirl\l '" \I :U~lPllb~BEJfl"1'U'1IUVlG11r1illVll:'l1EJ'1IUVI 
~ ~ 

lV1.m\J'V'j1~Bti1\1~\lnf1lJb(P)1'V1~ bl:'l (eJ'U~'U Testudines) ~\lbu'U~lPllthrhJfl1B\I ~\l"'lJm1Bti1\l~\lvl~~~eJ\I, , 

B'U -rn';~'Uvl'U~b 1 ruml' ~\I f11':i'U~Vl11~VI n11bbl:'l~B'U-rn';'VI-r'V'jEJ1fl151':ilJ'1I1&lBti1\1i\l ~'U~lbU'U~B\I B1~V, , 

B\I rlfn llJ~~'U~l'Uvlb~EJliB\I tl'U'VI-r'V'jtJ1m 1 'U~'Uvl ~\l11lJii\liBlJ" b~EJl tl'U fll1lJVl" 1nVl"1EJ'1l B\I 
~ ~ ~ 

• • V 
QJ c:o. Qdo::::lo V d c:o. 1.1 I c:o. 4::iId""" Q.I 

'VI1'V'jEJ1m"'\llJ'1IllPl bbl:'l~l:'ln~ru~'Vl1\l'1lTJ'VlEJ1V11'U1Pl1\l '1 '1lB\I"'\llJ'1IllPl'U'U 

bn1~'VI~~ ~\lVllV1'\J1~~1'Ufi~i'U5 bu'UVl~\l1'U~'Uvttfl1 \I f111B'U-rn';~'.J 5n11lJoW'1IeJ'Ub~B\I:IJ1~1 n , , , 

'V'j1~11'11~1~ i th~nB'\J~lEJ1~'U'UUbIf'leJ'UVlfll mlJl:'llCJ ~\I bb(P)1~'U'UULl f'l'U n 1~'U'UUb1 f'lJl~Vl bb"~1~'U'U 

U Llf'l'Vl~bl:'l vlEJ\I fl\l",m'V'j BVllJ "'lJ'U1ru ~1m·m n11~n~11'Ui) lfl"''U1lJvleJ l'U:IJ1'V'j'U11~'Uvttfl1 \I f111lJ, ~ 

~lPllb~BCJflfll'U'1IUVlG11~qJVlfllEJ'1IUVl lVlm\J'V'jl~Btil\1~\lb(P)lm~ Eretmochelys imbricata ~\lihr'lu'U 

Vl'lhEJUill'1l1 f111"'\lfl11lJ-Wbf'l~'Vll\1 b~B nB\lb~BEJ'Vl5f111 n B\lVl'V'jb~B bbl:'l~i)lflbBn'1l'UvlVlbbmn1~'Vl~" 1~ 
v , ~" 

11lJ:WB tl'U'U~Vll';j~VI f111~'UvlVllVl'Vl11 EJ'1l B\I bn1~'Vl~l:'l,1,xbVllJ1~"'lJ tl'Un11"!1'Uvl1-r\lll\l1 'll'1lB\I bb3.lb(P) 1m~ 

~'Uth~"''U~mG11 b~~1 'Un11b 'V'j1~Vln1'llbb"~B'4'U1l:'l'Jm(p)11~bu'U~1'Ul'UlJ1n 

B~\I flru~m\lEJ1~b~lJG1111~"''1li)11~bbl:'l~~hl'Vlmn1':i~'U~'U5'1lB\I~lPllb~BtJflfll'U1'U~'Uvl
'U, , 

lm\ln11 B'V'j."'5. Vl3.1bn1~bbl:'l~'Vl~bl:'l1'VlCJ 'I1'\J~\lbb(P)tJ\I'Uth~:IJ1ru 'V'j.f'l. 2555 b~lJ~ln~lPllb~BEJflfll'U1'U 
'U 

eJ'U~'U Testudines 1VlEJ1ib(P)11Pl~'U~lmn1~VlEJ\I B'Vlm'Ubb~\I'1I1&lVl3.1bn1~~:iJ~'U bU'UI'1'Ubb'U'U bbm~EJ\llJ 
" '\J" 'V 

'lh~"''Un1':irun1':i~n~lth~'1Ilm'1lB\lb(P)11'Uth~b'Vlf'l1'VlEJ~lm'VlflUfl'Vll\1~11'VlEJ11lJbl:'l nl:'l5n~lEJ lVlEJ1'U 
. ' 

tJ\l'\Jth~lJ1ru 'V'j.f'l. 25581~11\lbbf.J'Un1':ivll\11'U1VlEJ 1) 1ibn1~'Vl~~bu'U~'UvlPin~1 bb"~ 2) 1ib(P)lm~vl, 

1off~'Uvlbf11~'Vl~l:'l, ~\lVllVlth~~1'Ufi~i'U5bU'U~'Uvlvll1'\ll1\11'llbu'Unf1lJ~lPllb{hVl:lJ1EJ, 

1'U f11':i~n~lfl#\ld 3.1\1 (P) BEJ BVl\ll'Ui~EJ~lnfll1lJ (\1 b ~~bdB\l 1'1'Ul~mu'U f111tl':i~b:u'U'iJ\l~V'Vl1\1, 

~lm'V'jvlu\I'UBm1'1li)11~ bb"~ f111b~~illb&l'U11Pl IPll:'lB~'\l'Utb~b:U'U"'m'U.fl1'V'j'\J1~'1I1mbd€l\lI'1'U1V1EJli. ~ 

b'VlflUfl'Vl1\1~11'Vlm 1lJ L" nl:'l ~\li€llJ" ~l'UUbIf'l'''~1i'VlCJl'Yh~~~-d'w1'U f11Tt.h~ b:U'U bbl:'l ~'\J 1''Ubb'Ul'VI1\lf111 
, 'U 

\lVI f1111'U~'Uvlbn1~'Vl~l:'l Lb"~ bd€l~llJtl'Ui€llJ"'Vl1\1'\J1~'1I1 mvtt~';\l(;11:1J11fl111:1J11iU\I,J B n(;1m'Um'V'j'1l€l\l 
, 'U 

b(P)lm~1'Uel111'VlCJ Lbl:'l~bn'U11'U)llJ€ltil\1(P)m~B\l\J~bU'U'\J1~1CJ'1I'I1I?i€lf111&lVlIPl1lJ'\J1~'1Ilm1'U)~EJ~CJ11 
byjB1i'\J1~lCJ'1I'U1'Uf111€l'U1'n~fll1lJVlfllnVlfllCJ'Vll\l~1i)1'V'j1'U~'UvlVl3.1Lnl~bb"~'Vl~bl:'l1'VlCJ€lti1\1i\l~'U 

, 'U 

2. 1IPlfl'\J'a::(;t.:j~• 
G11)1'\l~'1li)TJ~ f11)b~~qJb&l'UllPl bb,,~(;1m'Ui)1'V'j'\J)~'1Ilm'lJ€l\IbI?i1m~ Eretmochelys 

imbricata vl"!1'Uvl11'\l11\l1'll'U~b1 ru~'Uvl Lf11~'VI~l:'l, \l,ml~'\J)~~1'Ufi~i'U5 
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4. 6Hl1'U'Vl'Vl1n1)d'ilmb61~bnU"lJBlJ61
'lJ 

G'll ~1 'il.fll f161'U 1:W lb61 ~ dl'U-rrEJ:W 61 VII ~ n1 tJ.fIl'Y'l bb61 ~~l.f11'Y'l1'Uvr'U~lf1~ ~ n1~ eJ'Urmh~''U1sm ~lJ'\~hl5'U'lJ , , 

b~EJ~:lJ1'illn'Y'l~~~I"lJ~I~ Vl:Wln1~bl61:::'Vl:::l611VltJ (bn1:::VI~61 ~~Wrl9l'\.h:::'illUfi~.v't.j'B) bl61:::'l.h'llmh~:Wl 
'U • 
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d .:::.. Co.:::.l ..::. .",. Q Clo d' (<=:> OJ 

I"ln~ll 'Y'l:Wb\?llJ'Vl.fl1 f11"lJl"lJl1'VltJ 1 fI ru:::1'VltJll"ll61\?l~ 'ilVll61~mrulJVlll'VltJl61tJ, 

5. t:-J61n1'aAm~l 

5.1 (11)'Vh¥\ldl\11"li"lJel\lb~ln)~~bnl~'Vl~a, 

~'U~bn1~'Vl:::61, ~~wrm.b~'illUfi1</J'U6 (.fI1'Y'l~ 1) tJ~~nBu1tJ\9l'Wvr'U~,jl'U~ml61:::~~e)l'UltJ 

fIl llJ 61:::1911 n 1 'U f111lJl9llb61"lJe:J~bn1~'Vl~611m1bb61'U~~61 e:J{VI ~'U~ b'1.11 bb61 ~th5~~:W'1il~ bb61~~'U~tJnun 
'U • 

vr'U5m~lJ-W'1i lfl~~ n1~ EJ'Y'l.615. ~~1'Uu~nru,i:UVlII9lVl~ltJ"lJ'Ull9lb~ n~btyhm:::~'UlJ1'Vhr~ll~hJeJ~\9l1tJ 
, 'U 

fll'W~ 1 : .fI1'J11l~ltJ'Vll~€lln1I"l"lJ€l~bm~Vl~61 bb61I9l~1J~blru~vrn'1ieJ~bm~Vl~611m=hb61'U~~61€l{'Vl (me:Ju, , 

~bVl~ tJ:Wb61'UViu) Vlll9lVl~l tJ~:um~'Vhr~11~hi'1i€l~b~lm~ (~nl"l~Vi'U) 1'Uvr'U~tJnu n~'Ulim~lJ~'1i'U'U
'U , 

bm:::Vl:::~ (mBu~bVl~tJlJb61'UtJ~:::) bb~~ b~b~€l'U€l'Uulm~lm:::: (61nl"l~b61'UtJ~:::)
• • 'lJ 
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'}Vl.n.~rtB~U (;j,tt~) t'Bpm~t'LrBLrtn.~L~mt (;j]:~LR.U~f,LUUL~ruf,LUn.~~f,f1(;j~LB(;j~lU~~LM.lf,LUn.t 

• h ~ 

t'LV\.I:.. M.1'Ln.f'M~f1lL~'~lt'~ B~'M.Xtt'BU f,LU.QVI.(;jB~1t'BU @~'t'LIA.R.!tJ'~rtLf,~t'~!;'LULR.mlwqllt1.~L!lItl.L~' 

~l,:!" }1A.n.~rtB~U (;j,tt~Vl.1B~mM. £S"S"Z "!tJ"M. r.!p.tt'u.. f,LU~bn.tLrtB~ 19Bf,f,LULf,~1!~m1t~n.Q-'UBB 

. " " Lrtt'B~1@~t'LraB~WL~'t'Bn.P.t t'U:,t' ~L,lAn.~f,LUn.M. VI.}B~~~n.l,:!" }!Bll,:!~VI.~LU' t'Bn.l,:!rtB~UU~ L~'Ul,:! t'B n. 
. " 

t\ "C\" 
~Bf,r@f,Uj@~m:lcr~m' P.tt'LtL~'ft"~rt~ltI.n.t(;j@n.f1~f1P.L~1tI.'19~,t.R!tJ'r:k1-t L,IA t'~LU~f1RI2l' ~m' n.~m~'y 

,CttR!tJ'U,.\;ln.~,~n.Q-'t'~ (Z-1 ~M.LLJ) LrtL~1L~.1~U~'~Ln.n.(;jLf,VI.~LItl.n.Q-'P.tt'Ltn.~~WL~'~n.H,,~n. 
• ., " I 

j 

mailto:P.tt'LtL~'ft"~rt~ltI.n.t(;j@n.f1~f1P.L~1tI
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J11'V'1~ 2 : VllVlbb?l:U bfll~V1~(\• ;g.tJ~~;gJ'Ufl~i'lJ~ bD'lJVl,j~1'lJVllVlV1~ltJ~VJ1JfIl~;ff'lJVhr,rn~hi'lJ€l~b~1 

m~1'lJ61h~u VJJ'\. 2553-{l;g;g'IJ'lJ, 

1'lJflVlmT"n~hi'lJ€l~b~l m~ UVU'1. 255 7 VJ'I!n~1'lJ'lJeJ~bfll~V1~611mfbbi;1'lJ(9\'~?I eJ1V1VJ'Um~;ff'lJVll"I ~ • 

-r~11'1hi'lJeJ'Ib~lm~~'1i'lJ 7 -r~ 1'lJ~~Vl'jl'1b~m.!:iJfl'lJltJ'lJ ~'1 b~eJ'lJfl'lJtJ1tJ'lJ ((P)1~1'1~ 2) lVltJl~vllm~. 

cJltJhim l'vn~Yl ncJ'IVllVl'Vl~l tJ ~~5~~:U'lJl(q ~'lJYl neJeJmD'lJ(I)1 (mVJ~ 3) bb61~1l161m~lmb~tJ~cJ~'li€l1 'lJ 

~ 

b~b~eJ'lJeJ'lJ'Ulm(Yi1m~ (m'V~~ 4-5)• 

~l'al\j~ 2 : -rreJ:U61f1l~;ff'lJ'vh-r'l11\jhibb61~fIl~bVJ1~Ylnhib~lm~'U~b1rubfll~'Vl~61 OJ .tJ~~OJl'uA~i'lJL51'lJU 
~ . 

VJ. fl. 2557 (~1'U ~1:UlVlmfl1~'Vl~(\,lmfbb61'U(9\'~?I€l1'Vl) 

~ "" 1'UVi 1'UVivvn ~~u~ ,j1'IJTIJ ,jl'U1'U ,jl'U1'U ,jl'U1'U ,jl'U1'U~1 5~':il':ivlYl 
':i.:!'V1 

11.:!hi 1 ,d hlvh~v OJ d 
W "",nnhl mnwn 1J'VI11.:! Vl1'V1 n ~1~lV fj-:lbVl6'lv (%) , 

1 21 :W.El. 20 ~.I"! 601'U 131 28 103 2 101 77.10 
I 

2 5 n.f1. 5 n.El. 621'W 161 11 150 1 149 92.55 I 

I 

3 20 n.l"!. 20 n.El. 621'W 163 27 136 4 132 80.98 I 

J 

4 3 ?I.I"!. 3 1il.1"! . 611'W 167 35 132 .. 132 79.04 I 

5 19 ?I.I"!. 20 1il.1"!. 601'W 153 21 132 .. 132 86.27 

6 3 n.El. 17 Yw. 751'W 163 115 48 - 48 29.45 

7 18 n.El. 3 ll.l"!. 761'U 128 116 12 - 12 9.38 

":i1lJ 1,066 353 713 7 706 66.89 
- -



LSSZ "\.I"M, I1~L~~ Z1 !1tl.~tl.t f3LtlAtl.~LI1tl.ll:tl.L~~~~ilt~tl.r;}1U~tI1~, LSSZ "\.I"M, C:P.ti:'LttLU~lmt 
. " . 

¥tl.E-~~n.tM~~"~ ~~lA~LU'mt1~n,n,M,~ (I1~LI.1i:'g 61 ~n.~P.ti:'Lt) S ~C-kP.tULl'I~WL~1U~ : 17 ~M.LlJ 

n.@Wr! ~m' ~Ln.I1J;.~9n.t ~h.L~'fb11~11~1.1r1.,Vi:'f3~1~UlUgI1Lt["j~Ln.n.r!~[Io,fbl.1t ~h.~I1~1.1 ~Ln.1~,V~LU 

tl.,V tn.1mr;1Ltttki:'L} ~~m1i:'1Jfbln.~~1~IAL[b!1mt 1~m@ULl1~Ln.I1J;.J;.9UL[Io, f3 LJ;.IAL[bf3~19n.E-~~n.t.l'I~J;.r1" ~ 
J'1 t1; /1. ' 

L 

http:LJ;.IAL[bf3~19n.E-~~n.t.l'I~J;.r1
http:tl.E-~~n.tM
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•~J 
.nl'W~ 5 : tiere),wU16161m~hm~"lJB'Ilm~'Vl~611mhl61'Uvl~?\B{'Vl "il . Lh~"ill'U~~.u'U5 iim"J1VfB1Vll"J , " , 
5"J'JJJ'1Jl&li'ltJm'U(y)ll61~?\lVl~ltJ'Vl~l61 (.nl'Wl~n) 1'U61~ 1-2 rlf'l 

J11'W~ 6 : h'll~B'UB'U'Ulml?ilm~"lJB'Ilm~'Vl~611mhl{;l'Uvl~"B{'Vl "il.tJ"J~"il1'U~~.u'U5 ~~1.ulitJ'I{;lml?il
" " 

riB'UtJ6ie:HJA'U?iO"J"J:U'1Jl&l1(Y)tJ'tllJl'Vl~l~Filln5'J'JJJ'IJl&lJJlltJ~tJ'U1'U~~ 1-2 rlf'l Vl~'1mh\ll~e)'Uii
" 

m::;l,1v\lltJ~\lll?l\lll~::;~l'U.ul\ll"J\ll~v'UbtJ(Y)16i\ll~B1Vl1~-r'U bl?\\l"illn5"J"JJJ'1Jl&l 

1'U'i:J"il"ilu'U (ii'UlrlJJ 'W .V'1. 2558) iim'J"lJ'UtJltJ61ml?ilm~'Ul\l?i1'U (-r\l~ 1) ltJ8~lm~ll?\:U6'l1"J "il . , " 
'1J~'U~ LYlml11tJv'U'Ul~ LLm:1-U1'Ulrl'J'Im"JtJ6ivml?ilA'U?io"J"J:U'1Jl&ll(Y)tJ~Lm~'Vl::;~lmhL~'Uvl~?\v{'Vl8'l''I 'V , 

litJ\l(y)ll61::;B'U'Ulml?ilm~~1~"illnr)(y)n1'J11\lhjtJ l'l .V'1. 2557 ~1'U1'U 6 -r~ (-r\l~ 2-7) LL~::;iiL~lm::;mtJ
'V' g I 'V , 

1-4 U~v'U'Ul~. 1'Utim~tJ~riv'UtJ~eltJA'UG15"J"Jl.l'1Jl&l~\l-d" 
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• b(9hm~tntJ, 1-2 tJ -;Ji'Ul'U 160 ~d 

• b(9hm~entJ, 3 tJ -;Ji'Ud'U 22 ~d 

• b(9hm~tntJ, 4 tJ -;Jl'U1'U 8 ~d 

bfl1~VJ~fllB61bb~'U~~6'lB~VJ1til'<ii'~n':iJm1:Ufl11tJ~mjb~lm~'IJ'Ul~b~n (eJltJ 1-2 tJ) A'U?i511:U'1l1~ , , " 
m.h'l~Bb~B'I 1'UlBfl16'l~b~~~l'l ,1~tJ':iJ~bD~lBfl16'l1-MWld'1l'Ubb~~'l.h~'1l1'1l'Uv(d1tJltilboVl:lJ1:iJ?id'U'h:u 

~'Imrulfl1.:Jfl11tJ~Bm~lm~1'Ul'U~ 11 (91fllFl:U 'YU"1. 2557 byjmnlm-U'U'W1::!11'1lnflm~B'I1'Udhfl16'l, , 
~ V IV ~ d . .1fv ~ IIV 

'W1~'U1VJ~:Ub~':iJ'W1::!b':iJ1BtJVldVJ1'1b ':iJ1ru'W1::!'1l'U:IJ1tJ 8 7 'W11~1 (Jl1'vm 7) bb~~'UBfl':iJl fl'UtJ'I bfl'U(91d Bm'l 
" v , 

b~lm::!'IJ'Ul~1V1ru (tntJ 34 tJ) H-;Jl'Ud'UVI~'I byjBb-u'U~dm.h'l611V1-r'Ufffl~1fl11b~'Ul(9l1'U'1.jm~tJ'I bb~::!
OJ , 

~~(9l1:Ufl11B'WtJ'W1'U511:U'1l1~1'UB'U1Fl(9l (tJ~~l b':\J~qJ~fl(9l{ ~lJ.fll~ru) 

' z.. 

.nl'W~ 7 : n':\Jm1lJfl11tJ~Bm~lm::!tntJ 1-2 tJ -;Jl'Ud'U 90 ~d 1'Ul'Ub6'l1~~ 11 (9lfllFllJ 'W.fl. 2557, . 
byjmnlm-U'U'W1::!11'1lflflm~B'I1'Ud11fl16'l'W1~'UlVJC'f:Ub~':iJ'W1::!b~1 mjVldVJ1.:Jb':iJ~ru'V'j1::!"IJ'U:UltJ 87 'W1T\~1 

'l 'V OJ 'I 

5.2 6l'IJ.n11~bb(;t::fl11b'l~rub&l'Ul\9l'IJeJ.:Jb(9hfl';i~, v 

Flru::!er1'<ii'tJl~md':iJ6'lB'UC'f'IJ.n lJ~bb;;'l~fll'H':iJ~rub~'Ul(91"IJB\lb~lm~ l~mn'UoVBlJ~~fl"ru~~ru\iTU 
'V 'tI dJ"Ill 

(fldllJcndbbfl~fldllJfll1.:J m~~B\lVl~\l) bb~~J1Vl1rfl~d (.fll'W~ 8) rlB'Ub ':\J l~b~ B~':iJl fll9l1 bb Vlti'l 

subcarapacial sinus (.fll'V'l~ 9) byjml1lJl(9]1d':iJ~B'U~fl"ru~VJ1.:JlflVi(9l1Vlcn"IJB'Ib.QBb~m~B~ 1tilbbrl 

fh5:1J11(9lfl~(9l (hematocrit) -;Jl'Ud'Ub"1Jfl~b~~b~B~bb~'I bbfl~ -;Jl'Ud'Ub"1Jfl~b~Vlb~BVl"IJld (.nl'W~ 10) byjB 

1off'lb~d'h.J61"IJJlld~lVl(J~dlJ'lJeJ\lb~lm~~BhJ, 



L~~Z "l.l"M, IbI.elLt'J1E-IbI.elLI:'!Wn.@~'l:'tp.n.t ~n.]o~~n,t~~!',fb"~ ~~IA~LU' ~wL~mLn.h@n.@~'I:'!',ln.ll:'r3~' 

~~WL~'I:'@n. (SnU!S )epedeJeJqns) 1:'~Ii1,I:'G~~W)tlt~G~'t-~"t-rU1"L~UL~~G~'~L~'!',LU : 6 ~MLlJ 

. '" " L~mLn.n.@n.@~'I:'.sln.tl:'r3~'0-~WL~'I:'@fl. L.~UJ:lIi1,L!l ~I:'!" n.UH\j!'l~rugU~I:'!Ib@!tU~n.,.C1.sLU : 9 ~MLlJ 
~ I A • 

Ot 

mailto:n.UH\j!'l~rugU~I:'!Ib@!tU~n.,.C1.sLU
mailto:L~mLn.n.@n.@~'I:'.sln.tl:'r3~'0-~WL~'I:'@fl
mailto:wL~mLn.h@n.@~'I:'!',ln.ll:'r3
mailto:IbI.elLt'J1E-IbI.elLI:'!Wn.@~'l:'tp.n.t
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fl1'V'l~ 10 : nl'HnU-rreJllG'lVll.:JlG'l~\i1~h'ltJ1hJm\Pl~'W1ll'lJeJ.:Jl(iilm~~l~8.:J1'Uh~l~e),Uen,!U1G'lllpilm~" , 
ln1~Vl~[1 ~.tJ~~~lUA1i'W151'W'1h-:Jl~eJ'W\i1m\Plll-5'WT1\Plll 'W.I"1 . 2557 (.rr18 : n1~1(i)rh5ll11\i1f1~\i1;

, q 

'lJl1 : n1~ l\i118ll~1[1 ~(9)1 eJ ~ 1.:J l~ eJ(i) l~ml1ll1flm~llPl eJ1'U'lXeJ-:JtJ51Y&i nl';i) 

n1~6hn~m\Pl~'W1ll1'W'1h.:Jl~eJ'W\i1m\Plll 5'Wl1f1ll 'W.I"1. 2557 flru~er1~81~~1~1~~'lJfl11~ , "q 

llG'l~n1~l~~ruli?lUl\i1'lJeJ.:JlIPl1nJ~n~lleJ18 1-2 UoJ1'Ul'W 88 (9)1 ll61~lIPl1m ~ n~ll~:iJ81nwu18Vl~eJ 
v '1 'l; 't 

~(i)'lhn &i oJl'Ul'U 6 (9)1 (m~l.:J~ 3) l(i)CJ'Vhn1~flm~ll~eJ.:J~'W1'Ul~eJ'W\i1m\Plll 'W .I"1 . 2557 neJ'W~~~lnU 
q 

-rreJ:!Jm~ll~LJllUU1'Wl~eJ'U'Wnl"1~n1CJ'W-5'Wl1\Plll 'W.I"1. 2557 
"" 0 I 

\PI1~1\1~ 3 : -rreJllG'l (rhLU~CJ + S.D.) ~m~ru~~OHl1'Ull61~J1Vl'lTn(9)1'lJeJ.:J(9)1e:J~l\1llPllm~~l~CJ.:J1'W,,- .., 

b\ll~e:J'Ue:J'U'UlmlPllm~ ln1~Vl~G'l ~.tJ~~~lUA1i'W151'W'1il\lb~e:J'W\i1mflll-5'UllAll 'W .I"1. 2557 
q q , 

1'Uvifin~1 

11-12 (9I .f'I. 

11-12 (9If'I. 

29-30 'VUJ. 

')1'U1'U 'thVI'UntK1 fl11)..1fJl1m:::VleN'Vi~'l ("11.)..1.) fl11)..1n11'lm:::VleJ'l'Vi~'l ("11.)..1.) 
mi:w 

q 

(tK1) an~n~:w) bb'U1Vl'a'l bb'U1t~'l bb'U1Vl'a'l bb'U1tl'l'l 

ellf{ 1-2 :u 19 2.33 ± 0.39 28.79 ± 1.79 N/A 22.72 ± 3.30 N/A 

CJVlu~n&l* 6 1.96± 1.05 24.50 ± 2.88 N/A 20.08 ± 3.54 N/A 

tllt! 1-2 :u, 
L­_

69 
___ 

2.42 ± 0.57 
_ ____ '­

28.47 ± 2.47 29.98 ± 2.63 22.35 ± 1.98 26.30 ± 2.31 

* VllllmVl"l : tJ~~ne:J'U~l tJ 1) llPllmdJ81n1~'lJeJ-:J fibropapillomatosis oJ1'U1'W 4 (9)1, 2) bIPl1m~~:iJ 

:iJ'U1(i)bbt;..JG'l~JtJ1\1riVlih oJ1'Ul'U 1 (9)1 blG'l~ 3) blPllm~~:iJ~LJ~l.:Jm~(i)eJ\lVl~-:J~(i)tJ~n&i oJ1'Ul'U 1 (9)1
" 

~lnn1J\i1~1~(;1eJuri1Vl1\11G'lii\i11VltJl1'Ufl1f1(;1'U1ll ('W'1I"1~n1tJ'U-5'Ul1f1ll 'W.I"1. 2557) 'WUll blPll 

m~n~ll81tJ 1 -2 U(oJl'Wl'W 68 (9)1) :iJri1~1l11\i1f1~\PIe:JtJl'U'1i1\l-rmm~ 5 ~\I ~eJtJG'l~ 25 . 51(i)CJ:iJbu~CJ, , " 
l'Vhnu~eJCJ61~ 13.29 + 4. 93 ~-:J~(i)e:JCJ1'U'1il\l-51-:JB\I'lJemlPllnJ~rieJ'Ulm~~ru~'Ut5 (~e:JCJG'l~ 12.1-41.0; 

- '" v '1; 

Whiting et al., 2014) eJ~l\lhn~Li'jm~~lJrul-rrmJ[1JltJ(9)l'V'l'U':h:iJllPllm~-r€lf.J!;1~ 50 (34 (9)1 ~ln 68 

(9)1) ~:iJri151l11\i1A~\i1ifmJnllri1~1?f(i)'lJeJ-:J'1i1\le)1.:JB\I (~eJCJ!;1~ 12.1) ~\leJ1~lU'Ub~eJ\I~ln~n~ru~bl"l'Wl~, 

'lJeJ\lblPllm~~:iJril51ll1\i1f1~\i1rieJ'U-rrl\l~leJ~lb~1 ~.:J~ltJ.:J1'W'lJeJ.:J Caliendo et al. (2010) sS\lll?f(i)\lfh5lJl
" 

l\i1f1~\PI'lJe:mlPllm~~~eJ8~~ 10.5 Vl~eJ 81~Lil(i)~ln1'Un1~Pimnd1in1Jl~1~l~B(i)~ln~llbVf'l1\1bba\lb~eJ(i) 
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f\tG~ 6SSl ruLrt::tf\n.I:-CV~~~I'1.LI:-I'1.Wrt~u~WL~'Eot~(!'~I'1.t:l"I:-LW~~~ru~~~l ~t~G~' 
. 

,. 0 

~ 

~L~'::~~m~::Lrt!.1.'fU!.1.1~LI'1.R.lPl:'l'm~ULrtf3LG~~WL~'k1-1Gtt'G~I'1.Q1L~'pt'~ ~tLgU~tLUl'1.tI'1.IA.nt~ 

1'1.Q-',e.tlj~LrtL~I:-~ 1'1.(!"~,e.I:-LrGI:-}U~'mn."l:'lLn.I'1.GI'1.G~'I:-~11'1.U-tl:-~~'lA.}8k!~~I'1.I:m~Gtl:'l~lA.~LU'~ t~ 009 

ruLrt~~f\U~ L-l ~1:-}P.tUM-~LUUL(!,~W~WL~'~I:-E L~~G "t.fM. ~P.tI:-Lt~Lu~lmt ~UL(!'UGI'1. o 0 ,. 

tll:-}p.tI:-Lt~~~'WM.'L~mll 
. 

,. 0 

~ 

91'1.~rtk!t:l~t~~~G£1-I:-Lr8~WM.'L~'~L~n.Gk!~ttW8~' t~ 69 I'1.tI'1.L~ I'1.llw~'I:-~P.tUL~~t~L~mQ'L~n.M. 

I:-~ L~SG "W"M. rtl~Ltl'1.ll-I'1.f3LU~WbM.I'1.G~'l:-tP.l'1.twln.~'fu&I31!.LU~l:'l1,~tLlJfl.hgU~2-~ Q l-l nL8~w 

L~'I:-L~Gt~,e.t~~1 ~~lA.~Lu,rut'&n.~wL~mt (\iNG a:j.!11a:j.esoJ)!w) l:'lUl:'l1rtl L~lA.~t~r:-LlA.~Q.~lA.mt~ 

A:).!ula:j.ed a)d!:j.)nw ::tLlJn.Gk!~t!.wrtLW19l@::I3~I'1.t:l"I:-Ltr:-~~~0::rt'l~ (vOOl 'sAeH pue aal) r:-~~ o ,. 

~Ll:'l!.1.91'1.~rt~t:l~LUUL(!'~k!Grtk!~k!n.~,tLU U LI3~~'~(!'Lrt I:-~~l:'l~" 1'1.t U Lrtl'1.tl'1.L ~~1.fl.t I:-LW!.LrtLk! l:'l1 ~lA.L~' 

IA.tLULWQ.'t'Rs (WOl 'as!A\i pue aSlead ~A:).!ulawd a)dmnw) t~ 1 LWULrt~WM.'N~fl.~~8n.U tw 1 f' I F' F '"" I I't '='" ('b ~ 

f3~'WM.'ULI3P.tr:-8fl.gl'1.k!gf\!'LUUL~~~'I:-~~l:'l~'mtL~'U~kttLlA t~ 1 L~UUUt~WWM.mll~l'1.~rtk!t:ll'J!.LrtLk! 

~Q.Q.f3W!.1.f3~'WM.'L~'~~LQ.rtt!.fml..ru!.LU(jUL!.f\ULI3~~!'t r:-L~G ULf3r:-L]>I'1.G~~tLlA~WM.'LoW'WLfl.~!.f\ 

LgU~!.LU~tLlA (gOOl 'A))aUuoG pue laW!:j.10lN) ~~'WM.'L~m8~!.1.'f3L!.lA.~LI!1.n.n.Lrtl'1.~!.LU~ 
n. I!. .. .... " 

[bpl3~WM.'L~m~19n.~n.~~I'1.~~l:'l"!.L!.1.LGr:-~1!1."r:-L~I!1.~!.Lrtf\tM.f3M.G!.LU~ 91'1.~rt'l~13' f3l-~WL~' o ,. 

. ~ 

l:'l~lA.~LU,rut1&n.f3%lL8~~WM.'~WL~'WLQ.~!.f\ l"£S 

f\tG,wp.tI:-Ltl'1.~~L~'[b'mtI'1.L~n.Gk!l3t!'WG~' (\iNG )eppuOlp0:j.!W) l:'lUl:'l1rtlWlA.~t~r:-LIA.~Q.~1A.mt~ 
. ~ 

rt~1rt~'LRU ~r:-8~~I3L!1I:-~ U~I'1.,Q.!.LUn.t ~Ll:'lM.~~G]>~HGI:-~I:-~~UIA.L~'[b"t~n.M.~t[btU~I'1.,Q.~U LI3r:-Gt}'~ I I ,.. , 

~!.tr:-L~8~" P.tr:-Lt!.LU~b::l:'l~'mt I:-} 9 r:-~~tP.tI:-Ltlj!.LrtL~ t~ 1 L~'L~I'1.~'kttl:-~k!'mM:@]>ULI3 

p.tr:-Ltt'~LlA~n.~I'1.Q'~~lA.~LU'2-t ~l:'l1' r:rut1&n.~@f3%lL@~ t~ V f3@rtr:-Lr8L~'[b"~L~I'1.~' I " 1'1 • 

k\tr:-~k!" p'P.tr:-Lt!'LU~b G r:-tp.n.tl:'lM:@]>ULM~ n.tl3~!.f\~W[b" G~ W~'t~I:-f3~'L~'[b'W~lr:-Lt~P.tI'1.Q' 

n.M.l3t!.L~~r:-~ L ULI3 r:-~ 9 P.tL~~L~IA.}@k!~~n.l:'ln}!@t~~lA.~LUmLr:-U,tbM. LSSl "W"M. Q P.tr:-Lt!.LU~bl'1.t 
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5.3.3 n l<,iPlm~n~m'Ufll'W'lh~"(jln 'J L~1n 'J~1il1 ~L'VlflDfl~hl'Vlm hJbt'l n ,t'l 

nl<,iPlm~l~m'Ufll'W,J<,i~"(jlmL~ln<,i~ ~llJl<,iflm1~~mJl~wnl<,it1lb~vVlt'lm~lm~lJl~nVl
" 

DNA bbt'l~\?l<,i1~~ e),UVll~l<,i~'Uqm'JlJ'lJv.:J'l'imbt'l~Lbl-iIil';w b'VlflDfl'Vll.:J~bl'VltnllJ b(lflt'l lVltJ1i primer ~iJ 

fl1llJ:ijlb'Wl~L'\ll~~.:J~el gene 1'UL~lL'WP1~LLt'l~L'WP1biJ~ 

b~ellimm~lm~I " J 
I 


I j 

I Mitochondrial DNA I Nuclear DNAI I 
j I 

Mitochondrial Primer I Microsatellite Primer 1 

I 
v .. 1

\?l<,i1~~vu'W'UqmnJb'WP1baJCJ Vl~~~ln~l<,i 

~'U;m'J<,ilJ~ ril~'VlelVllJl~1 n bblJLVltJ\?l <,i.:J, 

b~€IV'UEJ'U1l btJ'U b~l~LnVl\ll n bbl-i b~m rl'U 

'----- - --- -~ - -- ­

I 

m1.~"tJ"lJ~m:m,,~q 1~"~;nn""1~ ~ 
bb\?ln\?ll.:J"lJ€I.:J~l<,i'W'U5m)lJU'U~l~ DNA, 

L~ml11Pl1€1~l.:Jb~€IVl~m~lm~lJl~rlVl DNA bb~':111l1ub-rrlm~'ln'Unl<,i polymerase chain 

reaction (peR) lVltJ1i primer ~iJfl1llJ:ijlb'Wl~b\l1~\l.:JrlUtpj'1eJ~l.:J bb~1~.:Jt1l peR Product vfltillu 

\?l<,i1\l~eJUV!l DNA 1'U"th.:J"lJ'U1Vl"lJel.:J primer (bp) ~lPi'eJ.:Jnl'J U'U 1% agarose gel bbc;'l~VllfWl<,i1~~eJU 

'WU DNA 1'U-d1.:J~lPi'eJ~nl)bL~1~.:JL\?l~tJlJtpj'1eJ~1.:J'l1lci'llbml~~CJc;'l (sequence analysis) b~eJV!l~l'J 

~'Uqm<,ilJ nel'U\?l<,il\l~eJUCJt'l sequencing 1il1tJlu<,ibLmlJ MEGA6 bbc;'l~'l11lJllbfl<,il~~CJt'l~eJlu 

5.3.3.1 15nl<,i~rlVl DNA 

b~eJVll15~rlVl DNA 1V111ilf)f;Ufll'W\llntpj'1eJ~1.:JeJeJnlJl~~~Vl ~.:J'Vhnl<,i'VlVl~eJu15nl<,i~nVl DNA, , 

vY'lVllJVl 3 151il1tJrl'U (ArchivePure DNA Tissue Kit; 5PRIME, 2007) lvlLLn 

1) bnUIPlTv~l.:J1'Ufllfl~'UllJneJ'U'l1llJlbL"liLb~.:J1'U'j.~eJ.:Jull'lM nl<,i\?lllJU<,in&1 Lbc;'l~1i cell lysis 

buffer btJ'U~1<,i-d1mjeJtJ~mtJIPl1eJ~l\lb~eJmbt'l~~rlVlbtJ'U DNA eJeJmn 

2) 1i Proteinase K+PBS (Phosphate Buffer Saline) 1~c;'l\l1'Utpj'1el~l.:Jb~eJVl~'Vhnl'JPlmn1'U 

fllfl~'UllJ neJ'U'l11lJlb.ul~m~U1'Unl<,i~nVl DNA 1'U~eJ'lullu"'&1nl'j~eJlu 

3) bnUlPl1eJ~l\11'Ufllfl~'UllJneJ'U'l11lJlbL"liLL~\l1'U~eJ.:J'Jll'lM nl<,i\?lllJU<,in&1 bb~11i Proteinase 

K+PBS 1cit'l\l1'U~1€1~1.:Jb~eJVl~bnUlJl\llnfllfl~'UllJbbc;'l~b.ul~m~U1'Unl<,i~nVl DNA ~eJlu 
" 
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l~eJ(91':ll-;;)?feJU~{;1nl~?fn~ DNA ~..:J 3 llUU 'Y~u rhnl':l1-b' cell lysis buffer 6'll:JJ1~t:1'lhc.J?fn~ 

DNA -;;)ln~hmh..:Jl~eJ~l(9)~{;1~vi~~ l~tJml"IJ?feJU-;;)lnnl~U':lln!]llt:1Ul~eJ..:Jll?f..:J'UeJ..:J6'll':l<W\!~m~:wvi 

ln~~'U (DNA band) U'U agarose gel (v1'lJll'W~ 11) 

flTV'lVi 11 : lWUl~eJ..:Jll?f..:J'UeJ'!?fl~vr'Ubm~:w (DNA band) i1ln~~'U"IJlnnl~Vl~?feJUnl~?fn~ DNA VI'! 3, 

15 (CD 1-b' cell lysis buffer; 01-b' Proteinase K+PBS 1?i~lmh'l1'UJllA?l'Ul:W; Q) H Proteinase 

K+PBS 1?i~leJc.il..:Jvilnu111 'UVl8'!u5ullfll':l) 

5.3.3.2 nl~Am~n mitochondrial DNA 

fllJAn1jl Mitochondrial DNA lyjeJ(91~1-;;)?feJUVfl?flJvr'UbmJ:Wl'VH21liltJ -;;)~v1eJ..:Jl~eJn1-b', 

mitochondrial primer viilAl1:W~ll'Wl~l-;;)1~"IJ,!~eJ~lmh..:Ju~llrul'i'lllVf'IJ..:J control region l~eJ1Vl 

?l1:W1JmltJn?fl~'V~'Ubm~:wviilA11:Wll(91 n~1..:J1'UJ~v1U individuaL eJeJn"lllnn'U1(9) 1'Um~An1jlt1l~eJn1-b', 

mitochondrial primer ~l'Ul'U 2 fi l(9)lln TCR5 nu TCR6 (Norman et al., 1994) ll(;l~ LTCM2 flU 
" 

HDCM2 (Encalada et al. , 1996) ti1..:Jll?f~..:J~ltJ(;l~l~tJ~1'\.J('nJl..:J~ 4 

Vll)l.:l~ 4 : ~1ti1UlU?fll(;1~'U'U1Vl'UeJ'l mitochondrial primer m-m'UnlJAfl1jll~lm~vilnl~Vl:;~ 

"Il . UJ:;"IllUA~.u'U5 

I 

I 

I 

I 

• • "" t/ 

Primers Primer sequences (5' --7 3') Size range (bp) 

TCR5 F TTGTACATCTACTTATTTACCAC 400 

TCR6 R GTAGGTAGAAGTAAAAGTAGGGTATGGC 400 

LTCM2 CGGTCCCCAAAACCGGAATCCTAT 510 

HDCM2 
-­

GCAAGTAAAACTACCGTATGCCAGGTTA 510 

http:1?i~leJc.il
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":illnnT~Vl~,f~UVll mitochondrial primer ~iiflllJJbVllJ1~~JJI'i8m'jt11ln1in'U~lmh~ DNA 

"1JB~bI'hm~ l~tJ~~bn(9)bb~Ub~B~bb!;,{~"1JB~~l'jvr'U~m'jJJ (DNA band) ~bn~~'Uu'U a~arose ~eL 'V'i'U ';h ~ 
"lJB~ LTCM2 nu HDCM2 iim'j'll';i1n£j band "1J8~ DNA bn~~'U ~~t11 primer "I.1ij~dJJ11iVll!;,{1'j 

vr'U5m'jJJb'V'imiitJnub~B~bl'ilm:::mlJJ81tJ, , 1-2 U"iil'Ul'U 88 ~l bb~:::bl'ilm:::m:iJJ~ii81m'jtJltJVl~B, , 

i3~'lhn&i "iil'Ul'U 6 ~1 'J1JJ~.:ji'U 94 ~l ~.:j~lJJ1'j~t1llJ1Vll peR Product 1vl'~~i'U"iil'Ul'U 61 ~l bb~ 
b~8t1l".:jibfldl:::tA(:.J~n'U'U~,;-Vl bbtJ~~fl 1"llbB'U<tl "iilnVl iJ~hj!;,{lJJ1'jmb!;'{~.:j!;,{ldvr'U5n'J'jJJBBnJJ11vl' ~.:j'Vh, 

1~8~bJ!;,{lJJ1'jml1JJli bfl'jl:::tA(:.J~ ~81tJ1vl' 

5.3.3.3 m'j~mn nuclear DNA 

m'j~mn Nuclear DNA bvJB(9)'jl":il!;,{BUVll!;,{1'JoW'U5mdJJb'V'iPlc! ":il~~8.:jb~8n1i microsateLlite 
, 'U 

pri mer ~iiflllJJ"iilb'V'i 1::: b":il 1~\l~l'imi'1(?)u b'U!;'{U'U!;,{ltJ DNA l~tJ\1l 'jl\l!;'{8U\lln n1'jtJ'J1n!J"1J8.:jb u!;'{~Jln'U 

bn~~'U 1'Un1d~n'l3l'mvl'b~8n1i microsatellite primer "iil'Ul'U 10 ~ (FitzSimmons et al. , 1995; 

Miro-herrans et al., 2008; Zol~harnein et aL, 2011) (?).:jbb!;'{~.:jdlCJ~~bBCJVl1'U(9)1'Jl.:j~ 5 

d 0 v V I d~ v .. . 0 I 

11l1';il.:i'VI 5 : m~Ub'U!;'{ ~n'l3ru~b~'U"1JB.:jbU"Vl"llln'Ubb~:::"1J'Ul~"1J8.:j microsatellite pnmer \l1'U1'U 10 ~ 

vhm'Un1d~n'l31bl'ilm~ ~bm:::Vl~~, \l:\.h~-;;)lUf)~-V'U15 

Size range Repeat 
Locus Primer sequences (5' ---7 3') 

(bp)Motif 

F: GCCTGCAGTACACTCGGTATTTAT 
124-1421. Cm 58 (CA) 13 

R: TCAATGAAAGTGACAGGATGTACC 
IF:CTATAAGGAGAAAGCGTTAAGACA 
I231-2432. Cm72 (CA)33 
IR: CCAAATTAGGATTACACAGCCAAC 
I 

F:TGTTTTGACATTAGTCCAGGATTG 
314-3503. Cm84 (CA)IS

R: ATTGTTATAGCCTATTGTTCAGGA 
I 
IF:TCTTTAACGTATCTCCTGTAGCTC 

212-245(CA)174. Ce117 
R:CAGTAGTGTCAGTTCATTGTTTCA 


F:ATATGATTAGGCAAGGCTCTCAAC 

194-2225. Ei8 (CA)19

R:AATCTTGAGATTGGCTTAGAAATC 


F:CACGACGTTGTAAAACGACTCCI I I I I ICAGATACATTTA 

6. Eim8 250-268(GA)13 

R:CACTGCATGCATATTGA 


F:CACGACGTTGTAAAACGACGGCGGGTGTCAATATGAT 

257-29317. Eim9 (CA)l! 

I R:CTGTAGAGGATCGGAGTTGTT 
L 

I F:CACGACGTTGTAAAACGACTGGGAGGGTCAATGGT 
I 8. Eim17 266-292(GT)17
I R: CCTCCTTACAATGATACATGG 
I 

-- --_ ._ .- - - - - ­
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. . " 
1P11'a1.:tVi 5 : ~1{?)'Ub'U~ ;;rm~H1J~bvi'U'U€h'lb'U~~"1f1n'UbbG'1~'U'U1~'U€l'I microsateLlite primer ~1'Ud'U 10 ~ 

vtlil'Un1dPim~1b~1m~ ~bm~Vl~G'1, ~.tld~~d'Ufi~-rr'UB (~B) 

Locus Primer sequences (5' ~ 3') 
Repeat 

Motif 

Size range 

(bp) 

9. Eim31 
F: ATCTGACTTGGGTGTGCATAC 

R:CACGACGTTGTAAAACGACATCAGCTCCAGGTGTCCTAA 
(GT)17 314-342 

I 

I 

10. Eim41 
F: CACGACGTTGTAAAACGACGAAGTCCTTGGCATGCTT 

R: TCCTCAGCGTTGTAGTAGTCC 
-------­ - -­

(TG)9 335-355 

I 

1'UbdB.:t~'Ul~\11 microsateLlite primer ~'l 10 ~ lJ1Vl~~tJ'Un'Ub-dm~B'UB\I"I!1m~1m~~1n 
Jl1'U11~b~mrlPl~'U (?\'1'U(.1bb~l.J~1d rl1bJlB~(1l~'U \l\lVll~'llG'1'4~ b~BVl1 primer ~i1fl11:UbVl:U1~~:U~B 

n1dPim~1~1d-W'U5md:Ub~l"Im'Ub~1nd~ t~tJ111~\llbfldl~~t-IG'1 PCR Product n'U'U~~Vl tJVll'UtB (1VltJ 
, '\J a' '\J 

bbG'1'U~) ~ln~ b~B111~ld-W'U5ndd:u~lJl:Ul1 bfldl~~t-IG'1 t~tJ(1ld1~~B'U~ln~1'Ud'Ub'U~~Jln'U'UtJ'l, 
" , 

reference microsatellite primer 'W'U11i1~1'Ud'U primer Yl\lVl:U~ 7 'llD~~~1:Ul'm111:Ul1bml~~~ld 

-W'U5nddl.Jb'Wl"lcrtJllJlbbrl Cm84 Cc117 Ei8 Eim8 (Jl1'W~ 12) Eim17 Eim31 bbG'1~ Eim41 bbm:i1 
, '\J 

primer 1 'llU~ fiB Eim9 m:JJ~1lJ1dmb~~'l~1d-w'Uqmd:UBBnlJ11Jl vh1V1'111~1l.Jld,,111:1J11bfldl~~t-IG'1 

~Bltllv1 'UBn~lnd primer an 2 'UD~ fiB Cm58 bbG'1~ Cm72 (1l)1:(l'W'U~1'Ud'Ub'U~~Jln'Ul:JJ(1l)\ln'U 
iB:umJB\I reference ~\I~€J\I:Un1dPin~lb~:Ub~:U~Bltl ((1l1)l\1~ 6)

'\J 

1P11'a1\j~ 6 : r;.mn1dlbfldl~~ microsatellite primer n'U1'l1€JCh:lb-dm~€J~ln"l!lm~1m~~lJl~ln.i'i1'U 
Yl~b~B~(1l~'U ';J . 'llG'1'U~, 

Locus Repeat Motif (reference) Repeat Motif (experiment) Size range (bp) 

1. Cm 58 (CA)13 (GT)9 ~50 

2. Cm72 (CAh3 (GT)9 ~140 

3. Cm84 (CA)15 (CAho ~90 

4. Cc117 (CA)17 (CA)6 ~180 

5. Ei8 (CA)\9 (CA)16 ~180 

6. Eim8 (GA)13 (GA)12 ~190 

7. Eim9 (CA)\\ N/A N/A 

8. Eim17 (GT)\7 (GT)16 ~180 

9. Eim31 (GT)17 (GT)19 ~21O 

10. Eim41 (TG)9 (TG)12 ~270 
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50 6010 I 20 )0 40 
r G T T C TAT T CA GAG A GAG A GAG A GAG A GAG A GAG AGAGAA ATATTTTGTTCTTGGTTGA 

fl1~~ 12 : \?l1mh:)~frtlru~bu"'~~ln'W~tJ'JlnDUU"'lfJ DNA "(JeJ'lbifm~eJ"lflm~hm~vtl~.:rU'llnJ11'W 
QJ c¥ V q ~ d ~ ~t/. •• Q.. 

'Vl'Wb'JeJ(;'/(?lVlU 'l."IH,"~'J bl.JB1bfl'Jl:::VlmfJ microsatellite pnmer "If'W~ Elm8 

'Wf:ln'llnd 1~'Yhm'J'VlV1~eJ'lb~l.Jb~l.JnUb~tlV1b(;hm~mil.JeJ1fJ 1-2 u~1fJ primer -;)1'W1'W 3, , 

"lfDV1 fltl Eim9 Eim 17 bb~~ Eim41 b~m1161''l\?l1mh'l peR Product nuu~~'Vl bbtJ6IlYlfl 1"lfbB'W'I1 ~lnV1 

bb~~tht!.mvtl~l.J11bfl'Jl~'" 'WU11 Eim41 (fll'W~ 13) "'1l.J1'JfI'Lhl.J11.ffVll"'1'J~'W5m'Jl.Jb~lbVH,\m~ bb~ , " 
Eim9 bbfl~ Eim 17 5'lbi(;,/1l.J1'Jmb"'V1'l"'1'J~'W5m'Jl.J~'l~t11l.Jl1bfl'Jl~"'t:-Jfl~tl1~, 

10 I 20 JO 40 50 60 
CTG T CA Tee A G ACT ciT G T GT GT GT GT GT GT GT GT GT T T T T T GT T A A A CA T T T CA C C A C A G ACT A A 

fll~~ 13 : ~m~lru~bu"'~~ln'W~tJ'JlnDU'W"'ltJ DNA 'lJeJ'l\?l1eJ~1'lb~tlV1b~1m~ 'llmn1~'Vl~'l 
'l . tJ'J~'l1Ufl~"ll'W5 b~tllbfl'Jl~"'~1fJ microsatellite primer "lfDV1 Eim41 



18 

6. a'pJ~6ln1'~f1m~1 

bm~'Vl~(l ~\lVi1\?Itl 'J~ ~lufi~-u'U5 b u'UVi'd\l1 'U~'Uvl1f1'J \l m'Ja'U, ~n~~',Jlim'JlJ-W'lJel'Ub~a\lm~1 n , , 


Y>l'J~11'lJ\ih~"1 viV\lf1\l?l.fllY>la\?llJ?llJUlru bu'Uvia~'lJa\l611Pl1"'lrlrumnCJ'lJU\?I 1\?1mOY>ll~a~l\l~\lbvllm~ 

"'U \J CV 

Eretmochelys imbricoto ~\ltl~~U'UVi'U1CJUqJ'lJlml?l\lf1'JllJVibP!~'Vll\lb~a na\lb~af!'Vlliml 


n tl\l~Y>l b~a bb(l ~.fllf1btl mj'U~\?Ibbmm~'Vl~6l (lJ(lU6~'UYl'Vl~'V'lCJ1 m'Vl~b(l?lCJllJ bb6l ~ bm~'Vl:;(lltl~bb(l'UIPi~

'U " \J \J ... 

?la{'Vl) tvi' ~llJijtl n'UU~Vil1~\?Im'J~'UviVi l\?1'Vl'J1CJ'lJtl\l bm:;'Vl:;(l1~bVim~?llJnu ml;ff'U'Vh~\l11\l1-d'lJtl\lbvll, 

n'J~ ~'Utl1~?lU~6l"'lb~~1'Um'Jb'V'l1~-wnl-dbb(l~tl'UU16l6lmvll1vi'bU'U~1'Ul'Umn 1\?1CJ1'U tJ Y>l.P!. 2557 Y>lU , " 

m'J;ff'Ul1\lhi'lJa\lbvllm:; 7 ~\l 1'U1:;Vi'jl\lb~tl'UDfI'U1CJ'U (i\l b~tl'Un'UCJ1CJ'U 'V'l .P!. 2557 bb6l~lvi'vl1m'J
, 


ihCJt'limb'Vn~-Wn8\lVil\?1'Vl11CJ~\lli11lJ'lJl&l~'U-WnaBmU'U1'11bb6l~tvi'(lmvllmb~CJ\l8\ltia1'U11\lb~a'U 

" " " a1"lUlm1\l~'U 706 I'll, 

n11ml~?ltlufil'Vll\l16li11'\1WJ111"1mf1?l1,,l1lJ'lJtl\lbvl1m~n~lJtllCJ 1-2 tJ mvi'~lnn11bY>l1~-Wnt'li, , 
~lnf1\?1n1111.:!1'li tJ Y>l .P! . 2556 bb~Tt11mb~CJ\l1'Uh\ll.~a'Ua1"lU1(l~1'Ul'U 68 I'll Y>lUl1ijfil~m11Plf1~1Pl°1" , 

a~11,,1-d1\l~aCJ6l~ 5 (1\l ~tlCJ(l:; 25.5 h1CJiJbo~mvhnu~aCJ6l:; 13.29 ± 4.93 ~\l~\?IafJ1'U'li1\lB1.:!B\l'lJa.:! 

bvllm~ria1"l1m~~ru~'U5 (~aCJ(l:; 12.1-41.0) bb?l\?l\l(i\l?l'lJm1~vibVilJl~?llJ'lJa\lbvllm~1'Utim~CJ\l bb(l:;v , , 

f111iJm11'\11~?laufi1'Vl1\l16li11Pl1'VlCJ1~'U '1 b"ii'U -;j'1'U1'Ub'lJmhii\?lb~tl\?l'lJl1 1~vlUhh~'U1'U'Jlb~a\?l bb6l~ 

1~vlu~tlftlJ'Uvi61lJw'U5nUf111lJbf1~CJ\?Ib~tl"iilCJ1'Un11~'U 8'Ul'la 1 1..1 

~1n.rralJ6ln11vh~\l11\l1'li'lJa\lbvl1m~vibn1:;'Vl~(l1'UtJ Y>l.P!. 2555 bb6l~ 2557 Y>lUl1lJbvl1m:;" , 
bY>lP!blJCla~1.:!timJ 4 I'll vi1-tlbn1~'Vl~mtJ1"I~'U~'Vh~\l11\lt'li bblPlbJ?l1lJ11m~u(i\l-;j'1'U1'Ubvl1m:;bY>lp!mvi', ,,, 

m1Pin~Td~\l1vi'WI'lJ'U1 b'Vlf1Uf1'Vl1\l"1l11'VlCJ11lJb6ln6l (mitochondrial DNA) b~aI'\11~?lau-;j'1'U1'Ubvl1m~, 

bY>lPlblJCJ~;ff'U11\l1'li f11u~11..1nUn11Pin~1.fl11:; multiple paternity Jhm'Vlf1Uf1'Vll-;J"1l11'VlcJ1llJb(;l~6l 
(microsatellite DNA) b~am1~?ltlUl1lJbvllbY>lp!~a~1\l,rtlCl ~1'11~~?llJW'U5nu bvl1 bY>lP!blJClvil1.:!1'li~\lif" , 
1\?1Cl1-tlb~tl\?l~1nI'11a~1\lbvl1m~V1~ 1-2 tJ vi1-tlPin~1~'lJ.fl11:;bb6l:;n11b~~qJb&lu11'\ t:.mn11~m~nb-da.:!~'U 
Y>lU111'Un111'\11~~au~1'U1'Ubvl1m~b'V'lP!biiCl V\lhj?l1lJ11f11~u~b1ru control region 'lJa\l 

mitochondrial DNA byja1~UellPl~n~ru'lJa\lbbl1bI'l1tvi' ;;11'Un111Pl11~?ltlU-;j'1'U1'Ubvl1m:;bY>lP!t:r Y>lU11lJ , " 
microsatellite primer a~1\l,rtlCl 3 fi ~lJfilnCJmY>l11,,1n111~1Pl11~?lauell'\~n~ru'lJa.:!~mvl11vi'

" 

7. ban61l'H)1.!JB.!J 

1f11\l n11tl'Ufn~i'Ulim1lJ-W"1lel'Ub~a':!lJ1~1n'W1 :;11"1l\i\'1~ ?llJb~~Y>l1:;b'VlY>l~IPl'U 11"1l?l \?I 1 "1 ?lCl llJU1lJ11"1l. , , 

~lJ1~ (tl'W.?lliJ 2554. bb~'Ubb~U'Vl lF11.:jnl'H)'4fm:h~''Uqn11~J'W'ijel'Ub;ja.!J1I1\11n 

'W1::11'ij~1~ 61l1b~\I'W1::b'Vl'WflPl'U11'ijq~1' 61fJ111\J11111'ijfl1l1~ (v'W.61ti.) 1::fJ:: 5 tJ~~1 

(lPI6l1f111 2554 - n'UfJ1fJ'U 2559). n1'1b'Vl'WlJVi11,,11"l1: b11f1 ?lbbf11{. , 

1UCJ n~alJB'U'Vl{ 2545. bb'YIa.!J'J1.!J1'tib~11P1'U (Chelonia mvdas) bn1::'YIfJ.!J: ~h1'VlfJ1Uil::n11• J' ~ 

., fI.Q, ILl CLI 4 CLI oQ, .dI ~ .., 

V'lf~n~. 1'VlCJ16lCln11'Vl'Wb1eJ "'mu'U1"1l1n11'VlVil1b1a'!!'U~'1. 103 'YI'Ul. 



19 

~~'l'l1 ~'UV1'";ilfl'";iru~"U. 2544. ~11'V1mU"~n1"'H)H~n~b~1'V1:aa1'V1v. bafl~l'";il"llln1'";i n~lJ~(?)l,, , 
V1:m'l'Vl1tnn ~m-u'Ul~tI~lhlV1m~~"~'\.h~lJ\lV1~b" ~\lv!'r~mn(?). 18 Vllh 
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