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msﬂnmsﬂuwu,aiﬂwa‘lmﬂfum Y-STR u,avmaul,amnluimﬂeumsﬂ'luﬂiv‘mnmu
nmmtmatﬂuwuwmﬂmuamaumq WUIINMSANE Y-STR $112u 5 dumisiio DY819
DYS390 DYS391 DYS392 uaw DYS393 Tudsewns 281 fap8a wm"\ﬂumiaqﬂmam 5
Auntiiianuvannvanawiniu 0.7146, 0.7507, 0.3473, 0.6632 uag 0.6484 MUARU WU
'sﬂLmumLautammu 165 haplotype anduaamannvane (h) wiiiu 0.9928 m3AnwIE1AY
mﬂaia‘lm'uaamaul.amn‘lu‘imﬂawma U310 HVR- Uag HVR-l §ou 81 #odn WufLOue
Viavaa 58 FUluy Wy common haplotype 31171 2 FUUUY Ao (16108 C->T, 16129 G->A,
16162 A->G, 16172 T->C, 16034 T->C, 16519 T->C, 143 C->T, 187 C->1) uae (16129 G->A,
16223 C->T, 16256 C->T, 16271 T->C, 16362 T->C, 127 T->A, 228 A->T, 316 A->T Anlur

anuviaInrane haplotype waawiriu 0.9765 mn‘uauawlﬂmmmmLﬂt{‘]umauamqmma
'L*’ﬂum‘sﬁnwﬂmmmswmmqnﬁmLﬂsaumaunuﬂsumﬂiau‘] faly
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Fnsnnunilaionen Tontrendidemnanimislndidsthuunmamilonsudn FINALTHIUANAN
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Atuvienilusswdlng e grvsi msJmmmm'l.wmmmwwaﬂamﬂuwuﬁﬁmmxw’qu
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FuunddlunnsAnyiendnuainaiugnisuvenlssving ieiduteyanasiilulilunsduumlszans
& a & a 9 a v " & e
CLURGEREE! sanfannsigmidymivesussnumiednasiol uenanumM3Any) DNA polymorphisms
a‘fammmﬁﬂﬂlﬂﬂuﬁaya'l,um'aﬁﬂm‘[iﬂmaﬁ’uqnﬁuﬁﬁmwﬁﬂwaa‘luLLcﬁasU'wﬁ'\ﬂsme’f"i‘éms%’nm
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o ¢ = W uda o o 2 o a - ' a o 0 vY & e
Lﬂﬂﬂﬂﬂm"ﬁﬂ'ﬁs‘uaﬁﬂiﬁ'ﬁqﬂiLﬂﬂﬂﬂﬂLﬂULa Luaqqqﬂlﬂ'tﬂul.aqaﬂﬂqw leﬂTﬂLﬂﬂﬂ'\'ﬁﬂaqEJ'N'U'Q‘MU'N PN

T anun5aAIUIUTEYMIINIATIGNTTL (genetic  distance) wiathaarveanisueniuniagiimans

(geological isolation) Y93Us8vn3lA (Kampuansai et al., 2007)

2. fidularaTeming

ﬁzé‘mam%wmaﬁﬁau’lﬂum'iﬁﬂmﬁ@ﬂqﬁm%mgﬁsz*ﬁﬂniﬁguﬁag'wma*ﬂﬁﬂ vianeslnley
(autosomal chromosome) AiwenlulnaAeulaie (mitochondrial DNA; mtDNA) wazlasluleanne
(Y-chromosome) ~ dayadilsiazgnifiuriusnililugudeyasine wielflunnsinsdaaniieuiisuiu
Usprnsang 'Luﬂa]a}ﬁumiﬁnmﬁ’uf;mam%mwmﬂmalﬁﬁLSuLBQWﬂaaimisﬁulﬂﬁa glasunnuilesinn
in L‘f‘immﬂﬁLﬁmamnaaimiﬁmmLm'azuﬂﬂaL%uﬁaumauwa&waLLazLLajﬁLﬁﬂmﬂﬂa‘ln gene

recombination sumimsaEagadduiusilriamaududeulumsuusua nsdnuilasldeslaleuds

1

A

gn'l't‘j'l.uammaumwuqmam%w%amawmaaummé’m’i’uﬁ'%awiamenLﬁﬂﬁu dnfidueaniulanemn
2y naziiBuenniasluleane aglitianaln gene recombination wazyilvniswlseaviladzainnin
Tasiiuennlilanaunisesinsdienennnuiluggn wazfiduannlashilannsziinisdienon
nnvsluggnunelasnss ﬁqﬁﬂﬁﬁyﬁumﬁp’qaawﬁmﬁnazqn’h’ﬂumaﬁnmﬁ’uqmam%ﬂis*mn'iﬁl.ﬁ'mﬁaa
fumsAuideansuserans Useiinsonevdedu wazanudiiudsenitalszannsudnas e Tadly
ﬂaqﬂ’u‘tﬁﬁmsa%ag'\u‘h’ay}aﬁLSuLa‘l’a’uﬁ'gf\i"]mwﬁqLﬁﬁl‘?ﬂﬂut.mda‘ifagaé’wﬁaLLazLU‘%aULﬁUUPﬁauuamn

wiazUseung

3. Adueanlulnraunds (mitochondrial DNA; mtDNA)
ﬁLé‘uLamn‘lu‘Imﬂaum‘%mf}uﬁLﬁmaamfjﬁﬂgﬂ%wL’(‘]mqnau flaun 16,569 giud (bp)

(Anderson, et al., 1981) 1Jssﬂauﬁw%’m‘.}awm’fuqmmﬁmmmﬁamiwﬂﬂsﬁu 13 iin tRNA 22 %iin

Lay RNA 2 90 Bonfiduefiiudinauvainiuganivians H (heavy strand) wazanefiuSinaad

Rutlesnititans L (light strand) A58neBeunisinmalolnduuaeidueanlulnneuin3sase1ata
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Toeldans L dundn defveimslililnneussslumsfinunifugmanivesusenins fie Aduennlila
AausRfiEnII M uenneslalauussun 5-10 Wi (Ferrs, Brown, Davidson, &

s

Wilson, 1981) uenmniiffanuinluuiiiuduniuay (D-loop control region) Failmrmenussun

1,100 bp fRudmduefifinnumainvanegeey 2 $2973undn hypervariable region | (HVR1) g
WEnasumisinnalelngdl 16,024-16365 waw hypervariable region Il (HVR2) aguiamumiiong
Tolned 73-300 FagpauTnanduuinniiisnsinisia base substitution Ifigandnusnidu (Meyer,
Weiss, & Haeseler, 1999) ﬁﬂﬁmmﬁmammumqmﬁ’i&ummwaqﬂiz‘mns‘lﬁ Favhliaidueanlula
peuasannsniilutssgadldldfaimsinumeifinermans Tannms uazusandivine wazlu
wadniavadiilalnasueieegsuaunin eraflanniia 100-1000 yalunilagad (Bogenhagen &
Clayton, 1974) ﬁ'flﬁﬂama‘uaanmﬁuﬁwmuﬁ@uaﬁmn%uluniﬂ'uaao"x"ﬂdqﬁaﬁqaejwﬁﬁama yilv
annsoialvldlunsineianuvainvalsvessansia mIdunyana Wenasthluldnneia
Ingrenan wasuyudiugaanslaondae Iﬂﬂﬁ@y}ﬁﬁﬁﬂﬂﬁiﬁﬂwﬁluﬂ‘ia‘ﬁﬂﬂ‘ifﬁhﬂﬂﬂi%ﬁmﬁlﬂﬂ WU
i suearhianewaioudian HVR | $afu HVR Il anansaitlulflunisduunypaaldiuedaed
(o] maedms wazenofs Tswiay, 2554)

Control Region ~1,100 bp

16024 16365 0 73 340
TN St i A B i | |

342 bp 268 bp

mtDNA Genome
16,569 bp

A 1 U3aa control region vufueanlulanoulaie



a < a ° w A = '
MsAtassanunainvatsresfBuainlulaneuaiy aglddrduiuaiiionia Revised

Cambridge Reference Sequence (rCRS) (Andrews, et al., 1999) Wugwuaveslulnaownseuss

ayudildgmseensuiiiaauysol wagldifugduuasnadaililunisiieuiiou uagiinmezsinn

wileutazanudniuvesdfuuanmurulilugudeya

4. Mdweanlaslulesane (Y-Chromosome)

Tastaleamnediulastalouidnfiqaudusuivii 2 (seamnnlastaleanvisil 21) Sanmenuszun
6x10" hadlelne aularsredlasiulsuiidniiondt pseudoautosomal regions Wuudafiannse
\An gene recombination fiulAstulaadngld uiduflvdednuszann 95% vedlastaleaduuinad
3un31 non-recombination potion of the Y-chromosome (NRY) ﬁ'\‘iﬁ'uﬁ,ni'sﬂuﬂ%rmﬁwgﬂ
devenainalufignyislagliiifin gene recombination wazusn NRY Sfiuudnafinunisiin DNA
polymorphism ﬁam'15aﬁﬁ‘Lﬂl“ﬁ'L‘fJuﬁum‘%'awmslumﬁa?mmmmmﬁuﬁuﬁ‘wNL‘?}'@mam&ﬁhamﬂ‘lﬁ 3
ﬁw’lﬂuﬂm@ﬁ’uiﬂﬂuhmwL?Ju?mm‘%awmaﬁﬁUu'l*a‘l,umim'afmaauwﬁ&%mmam% AMIANYINWNA
Wu§ine waznsAnwuisafunsenewlondrovealssrns

i NRY wudnvaeddy polymorphism 2 Snuasfensdeadveauaiifuvadh (short
tandem repeat; STR) Gendueduivaduilaslulemed Y-STR Wazuennilgimuduiuai
Snwawidu single nucleotide polymorphism wiileanan Y-STR ﬁé’mﬂnﬁﬂmﬂﬁ’uﬁ:ﬁﬁ?ﬂdw Useann
10 mutation/nucleotide/generation (Heyer, Puymirat, Dieltjes, Bakker, & Knijff, 1997) ilewflgufu
Y-SNP #iighsnmsnaneiugUssan 10 mutation/nucleotide/generation (Xue, et al., 2009)

o &

anmsdnuuenidwuauilaslalgmienuing Y-STR 1nnndh 400 dumis usdl Y-STR e
‘lzjﬁ‘qmwinﬁuﬁgnﬁmﬂ‘ﬁmuL{‘JuﬁuLﬂ%awmﬂ Tnosuntandnuushlildlunsdnuniugeans
Jssqnnaiie DYS19, DYS3891/1, DYS390, DYS391, DYS392, DYS393 uaw DYS385 a/b Gagnidunsah
minimal haplotype (11513 1) wazluunndsfionaiudiuniia DYSA38 waz DYSA39 Wllunsdnu

g (Willuweit & Roewer, 2007)



m31e 1 FumiaiagamanUives Y-STR ﬁgn'l‘ifﬂaﬂ (Fundamentals of forensic DNA typing, p.370)

STR marker Position (MB) Repeat Motif Allele Range Mutation rate
DYS393 &19 AGAT 8-17 0.08%
DYS456 4.33 AGAT 13-18 0.72%
DYS458 7.93 GAAA 14-20 1.1%

DYS19 10.13 TAGA 10-19 0.24%
DYS391 12.61 TCTA 6-14 0.29%
DYS635 12.89 TSTA 17-27 0.42%
DYS437 12.98 TATR 13-17 0.15%
DYS439 13.03 AGAT 8-15 0.54%

DYS389 I/l 13.12 TCTR 9-17/24-34 0.19%/0.30%

DYS438 13.38 TTT1C 6-14 0.05%
DYS390 15.78 TCTR 17-28 0.24%
GATA-H4 17.25 TAGA 8-13 0.25%

DYS385 a/b 19.26 GAAA 7-28 0.22%
DYS392 21.04 TAT 6-20 0.06%
Dys448 22.18 AGAGAT 17-24 0.18%




matfiudieya Y-STR - azimafiulilugunuuvesgudeya Fagrudonaiilngiiqaluvasiie
g’m‘ﬁ'ay’aY Chromosome Haplotype Reference Database (YHDR) %QL{‘Juﬁﬂu‘fJ’m&ﬂﬁLﬁU’i’m‘i’m Y-
chromosome haplotypes 31nU5s3In56NY viaglsy avigeuin uaziedy egulaimuannsiudy
1) A 2014 wudﬁ%auﬂaﬁswmu‘l’fﬁg\awm 879 Uszv1ns 126,833 et (http://www.YHDR.org
Wuussansineegifion 1 Uszmnswhiiuiiligredald Tneludssannsanaianans S 757 fed

(Siriboonpiputtana, et al, 2010)
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1. NsNUAENNUTEVING
° ) ' - i ) & A = ' o ) '
ynsiiushedadennnussrnsfififuendeaglufiuiinnamilonauaadiuiu 400 Moy
(e 281 Faeghe s 119 fhathy) smaiasasdeatudiigiswuegluiminfunlanviodmialu
Y d - ' < o MV [ e . X v
Ffnawmieneuans dleeraatastdviainudhlaiu information sheet (ECNU0A) vaalasanisilue
@ v A A -
ﬂ’lﬁ'\ﬁuﬂ‘iﬁlsmmaaa’mua‘ﬁa’[utanaﬁ inform consent form (ECNUO5) LLaBT\]SQﬂL”\lWLaﬂﬂﬂ%M’]Wﬁ 3
= @ W = e‘q [¥) e W =
ml. Tnenwgunadtdn wasiivsnyudenlunasafilarsdesnunisudeinveaten EDTA

Tassmsiildsunssusesmnanenssims deluuyud amiingrdoulsas HE5A-Ep1-0030

(version 1.0)

2. MsafnfduLe
2.1 afapduie viavsin 400 fedna Tasldyaaiafidue PureLink™ Genomic DNA Kits

= -:J. os
(Invitrogen) psaRUMBueTiannlaly 1% agarose gel electrophoresis
3, madinusuufumevulasileue

3.1 duareilrswesifteldlunisfiusaua ONA §1uou 7 ¢ (Bio Basic Canada inc.) vlws

wesildifiusiuau Bu SRY 1 duvs  uag Y-chromosome STR 6 funua (An519 2)
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M5 2 Sauvaradlnsweifildlunsifiuduoudiowe

Loci Primer Sequences (5’-to-3")

1 SRY-L GAA TAT TCC CGC TCT CCG GAG
SRY-R ACC TGT TGT CCA GTT GCA CT

2 DYS19-L CTA CTG AGT TTC TGT TAT AGT
DYS19-R ATG GCA TGT AGT GAG GAC A

3 DYS390-L TAT ATT TTA CACATT TTT GGG &
DYS390-R TGA CAG TAA AAT GAA CAC ATT GC

4 DYS391-L CTA TTC ATT CAA TCA TAC ACC CAT AT
DYS391-R ACA TAG CCA AAT ATC TCC TGG G

5 /AN 2-| AAA AGC CAA GAA GGA AAA CAA A
DYS392-R CAG TCA AAG TGG AAA GTA GTC TGG

6 DYS393-L GTG GTC TTC TAC TTG TGT CAA TAC
DYS393-R AAC TCA AGT CCA AAA AAT GAG G

3 2 msifiusaufmduevulasiulsungy

fodnsiidueiignaimnidasgninlutiadnnudu SRY uag Y-STR Tneldan1zuasgamail

faseluil

Y

81 SRY s uuiduelneflosdlseneureslfijizendo 0.2 [lg DNA, 1x PCR buffer, 3.0 mM

MgCl,, 1 mM dNTP, 0.5 mM primer (each) wag 0.05 Unit/Jl Taq polymerase (Invitrogen®) 14

"



gaumpiivesfjidenfie Pre-denature 95°C 5 117t sudae Denature 95°C 1 W, Annealing 57°C 1
it way Extension 72°C 1 undi $1uau 30 90 Wae Final extension  72°C 5wl

@umue DYS19, DYS388, DYS390, DYS391, DYS392, DYS393 Wuduiduelaedl
aarUszneuTeIiRiend 0.2 Lig DNA, 1x PCR buffer, 2.2 mM MgCl,, 2 mM dNTP, 0.3 mM primer
(each) uag 0.13 Unit/LU Tag polymerase (Invitrogen®) l‘i’i’qmﬂqﬁmm‘dﬁﬁ%mﬁa Pre-denature 95°C

5 ¥ sudae Denature 95°C 1 undl, Annealing 57°C 1 unii uag Extension 72°C 1 ¥l 1uau 38

58U Way Final extension 72°C 5 Wil

3.3 NISHTIVABUALDULD
asuedindwanildzgmilunsivasulu 2% agarose gel electrophoresis Tu 0.5X TBE
buffer Tngldaunliiindiddanusiisdng 90 Trad W 45 uiil dendane 0.5 Hg/ml ethidium

bromide tazangnwldias UV menaas Cannon PowerShot G10

4 msadrefdueansgiu (allelic ladder) U89 Y-STR
nsAnyIgUUUYeY Y-STR uagdnidegnafiueiiiuswauldazgnduiiathlumadiy
wanessaush (Pacific Science Co, Ltd) wagimnsaufiufiduieiienafiinnugmansiniu el

Wudiduernasgiuvsausasiaum

5 AMINTIEdUFURUUYRY Y-STR

v.STR wiaefegheiiudmnulfasgninlunsinaouzuiuuses Y-STR usiazsiumis Ineld
8.5% Polyacrylamide gel Tu 0.5X TBE buffer Suunduduiiuslumnliihiidsanumedng 90
Tadt e 18-22 $1lus ndmiudenuaufiduede sitver staining (Benbouza, Jacquemin,

Baudoin, & Mergeai, 2006) W3isuifisufufiduiedadannsgiu
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6. AneadaniFlunisdnen Y-STR

' o e 1 o 1o v
ﬂ'\ﬂ']'\uﬂﬂﬁaaﬂﬁi Y-STR LLmaﬁWWLLWUQﬂWU'}m‘LﬂQ'\ﬂqmi

no.of alleles

allele frquency = —— s

AnAnsannvansuasdaaa (h)

n(1=Yx?%)
(n—1)

o @t 1 ﬁl e = A @ 1
n= "ﬂ'\u'JUGl’JE]EI’N‘LHUiS‘ﬁ'Iﬂi X = ﬂ’)’mﬂ@ﬁﬂﬁ%’l“ﬁ'ﬂﬂﬂﬂ‘iﬁ‘mﬂ'ﬁCﬂTE)FJ'R]

gene diversity =

7 psiiushuau A ueanbilnasuese

Zuasilnsueiieldlunsifiudiuiu Aduennlilarswais S1uiu 2 ¢ (Bio Basic

Canada inc.) (M52 2)

A5 2 drduuaveslwswesildlunisiiuduau fAduenlulnnsunie

Loci Primer Sequences (5’-to-3")

1 HVR | L CAC CAT TAG CAC CCA AAG CT
HVR I H TGA TTT CAG GGA GGA TGG TG

2 HVR I L GGT CTA TCA CCC TAT TAA CCAC
HVR Il H CTG TTA AAA GTC ATA CCG CCA

13



Fusnnuduelaeilesdussneuvewijizendie 0.2 [lg DNA, 1x PCR buffer, 2.5 mM MgCly,

2 mM dNTP, 0.4 UM primer (each) dag 0.05 Unit/[U Pfx platinum Tag polymerase (Invitrogen®)
THqaumgfivesfjiientie Pre-denature 94°C 4 Wil mudne Denature 94°C 45 i, Annealing 55°C

30 Junft way Extension 72°C 3 1nd d7u7u 30 59U Uag Final extension 72°C 7 w0l

8, NMFIATITNAIAULUHYDS ME-DNA

Aduefotiigniisdnnuiglnsed HVR 1 as HVR | asgmitluyhiudavidse Hivield™
Gel/PCR DNA fragment Extraction Kit (RBC Real Genomics) wagyinNsM@AULUARIETS BigDye®
Terminator v3.1 cycle sequencing kit (1" BASE DNA Sequencing Services)

guuaitlsiavgniiun align Tne3suiisuiudsuiuasieda revise Cambridge Reference
sequence (rTCRS) Andrews, et al. (1999) Tneldlusunsudn3agy BioEdit ver 7.2.3 and MEGA ver.

5.9 2 [flovumisiil nucleotide polymorphism uuBufdwenfnu

14
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wan1sANiuNIg

1. Yse1ns

Ghati'mLﬁam‘uaqmmaﬁmﬁﬁﬁumﬁ'ﬂaq'luﬁuﬁmﬂmﬁamaudwav”imu‘%mﬂaﬁm o lsawenuna
At aNTE SIS $11u7u 400 fatna (e 281 fheeg il 119 §ra8nq) Tngenanainsianuniii
aq‘mﬁaaq”l,uﬁwﬁfmmﬂmﬁamauéw Ftananasiasidduduesuly inform consent form neuvins

udeend LLa::Nammmﬁ%’am::‘L:u'mm‘mL%azﬂa&ﬁu*ﬁa;&a&ummmaﬁﬂﬂﬁ |

2. mMsanw Y-STR

2.1 pstiiusnuau SRY gene

mne‘haEJ'NﬁLﬁuLamaammaﬁmmﬂﬁg\mm 281 frate TmsifusurumdueuInmiumug
34 SRY daglwstiod SRY-L uay SRY-R I§dudaniiduennn 418 g wuhAduevaeaini e
Fmuaiiraduundazgnidluiiessigiuuumes Y-STR dely

2.2 psifiasuauRdueUUs ML Y-STR

aMSELSUABU Y-STR i DYS19 DYS388 DYS390 DYS391 DYS392 DYS393
EuauiBuenfaumnauszana: faus 100-300 bp

2.3 MIwanuludvel Y-STR

3 S e unlddau 7 dus fio DYS19 DYS388 DYS390 DYS391 DYS436
DYS437 way DYS439 ﬁﬁ'lﬂmﬁﬂﬁuLuaLﬁ"am’mﬁauﬁmfauEﬁ‘waa YSTR Sradaognuanasieluil

Sy DYS19 ddauiuafifisnu 14 11 248 bp (TAGA)3 tagg (TAGA)L1

ACTACTGAGTTTCTGTTATAGTGTTTTT [AATATATATATAGTATTATATATATAGTGTTATATATATATAGTG

TTT/TAGA/TAGA/TAGA/TAGG/TAGA/TAGA/T AGA/TAGA/TAGA/TAGA/TAGA/TAGA/TAGA/TA

15



GA/TAGA/TATAGTGACACTCTCCTTAACCCAGATGGACTCCTTGTCCTCACTACATGGCCATGGCCCGAAG
TATTACTCCTGGTGCCCCAGCCACTATITCCAGGTGCAGAGATTGAC

fnuie DYS390 Idduluaisidnnu 22 €1 (TGTOKTCTA),(TCTG)(TCTA)]

TATATTTTACACATTTITGGGCCCTGCATTTTGGTACCCCATAATATATTCTATCTA/TCTG
JTCTG/TCTG/TCTG/TCTG/TCTG/TCTG/TCTG/TCTA/TCTA/TCTA/TCTA/TCTA/TCTA/TCTA/TC

TA/TCTA/TCTA/TCTA/TCTA/TCTG/TCTA/TCTA/TCTA/TCTA/TCATCTATCTATCTTTCCTTGTTTC

TGAGTATACACATTGCAATGTTTTCATTITACTGTCAC

Fauvinia DYS391 Iddduiuaiisifuny 12 €1 (TCTA),,

TAGAGGCAGTCATCGCAGTGGCCCAAGTGATCTTGCAACATCTCCATCCATGTTGCTCCAAAGG

ACCCAATTTTACTGTAAATGGTTGTATAGTATTTTATGGTCTACATAGACCATATTTACCATATGTICATCCA
TATTTTCTTCATTAATCTAGCTTTTAAAAACAACTAATTTGATTTCAAGTGTTTGTTATTTAAAAGCCAAGAAG

GAAAACAAATTTTT I TCTTGTATCACCATITATT/TAT/TAT/TAT/TAT/TAT/TAT/TAT/TAT/TAT/TAT

JTAT/TAT/TTACTAAGGAATGGGATTGGTAGGTC

fumis DYS39 ledrduivafifdiunu 15 61 (AGAT),s

GIGGICTTCTACTTGTGTCAATAC/AGAT/AGAT/AGAT/AGAT/AGAT/AGAT/AGAT/AGAT/AGAT/AG

AT/AGAT/AGAT/AGAT/AGAT/AGAT/ATGTATGTCTTTTCTATGAGACATACCTCA [TGGACTTGAG

I7C

2.4 m3fnuzUuLuuYed Y-STR

mssuunguuuued Y-STR Tneld 8.5% polyacrylamide gel wWisuilsuiuAduedadaung
I fidhumia DYS19 , DYS390, DYS391, DYS392 uaw DYS393 wutlulszunsiegniliadaveusiay
fumus S 5, 7, 4, 6 uag 6 JULUY mud19U (1150 3) Tngiidumia DYS19 , DYS390, 9, DYS392

way DYS393 fimnumannuanevesduwiniiu 07116, 0.7475, 0.3458, 0.6537 uax 0.6441sodnegly

16



' 2 ' o 1 ' 2 o " e =
InaUSIABUUNNES (>0.5) @unanunus DYS391 fanumainuanssieudnei wiifu 03458 duflesan

o w e P o a [
UUDATANNUINYY 4 2aaavIuuY

a5 3 AHE wazArAuvaInyiane (h)ues Y-STR suviis DYS19, DYS390, DYS391, DYS392 uaz

DYS393

allele DYS19 DYS390 DYS391 DYS392 DYS393

7 0.0071

8 0.0000

9 0.0463

10 0.7936 0.0071 0.0036
11 0.1530 0.1388 0
12 0.0249 0 0.3416
13 0 0.5018 0.4733
14 0.2135 0.2527 0.1103
15 0.4270 0.0819 0.0605
16 0.2242 0.0178 0.0107
17 0.1103

18

19

20 0.0356

21 0.0249

22 0.1281

23 0.1851

24 0.3701

25 0.2562

n. 281 281 281 281 281

h 0.7146 0.7507 0.3473 0.6632 0.6484




m3@nw haplotype wuviswan 165 haplotype lap wugluuu 14 24 10 13 13 qaﬁqmﬁmwuﬁ

0.0427 (M3 4) Aranuvanvanevesguuuludsguns (h) winiv 0.9928

379 4 ANUE haplotype ¥81 Y-STR luvszannsaiamilanaudns siuwiia DYS19 DYS390 DYS391

DYS$392 wag DYS393 mud1aiu

Haplotype

7 - o s - U Aae

(@) O [0)3 (6) (0,3

— (2] (s8] o) o

(¥a] (V2 w w (%3]

> > > > >

()] O (] (] (|
1 14 24 10 1% i3 2 0.042705
2 14 25 10 1% 13 9 0.032028
2 16 24 10 13 12 8 0.02847
4 16 25 10 13 13 6 0.021352
) 15 28 10 15 12 5 0.017794
6 18 23 10 14 1% 5 0.017794
i 15 25 10 14 12 5 0.017794

9.3 M5ANYT mitochondria DNA

nanmsAnwdsaTes  Adueanlulanouweds  Mndedulszans 84 dpEn
Wagusuiudduluadnada revise Cambridge Reference sequence (rCRS) Andrews, et al. (1999)
Fmased HVRL Aishumisthndlelndil  16042-16365 §ou 342 bp wusutdy
polymorphism 11 99 fumtis Ay 28.95% yasnhadlelniioun uazuson HVRI v
nsinTinRalolnd? 73-390 Sy 268 bp wushuvaiidiu polymorphism d1uu 40 sumiis
Andu 14.93% dpisauinadlelndmvun  dlesan HVRI waz  HVRAL udneiu ewen

18



polymorphism Wity 22.78 (M3 5) Tusnnuilnuiduenmvun 58 uuuu Wy common

haplotype 41 2 JULLU fie (16108 C->T, 16129 G->A, 16162 A>G, 16172 T->C, 16034 T->C,

16519 T->C, 143 C->T, 187 C->T) WUSTUIL 9 fhegne way (16129 G->A, 16223 C->T, 16256 C->T,

16271 T->C, 16362 T->C, 127 T->A, 228 A->T, 316 A->T) wu 7 Fethe uenaniiFanuiilmidue

$u 52 fheeheiiiiu unique haplotypes Aaliu 64.20%

-3 [ g P o =
A5 5 ALY polymorphism AwuaINNSANEIAIRULUAUYE m-tDNA UsLat HVR- las HVRI

Locus position Nucleotide polymorphisms positions

HVR1  16042-16365 16041
(342 bp) 16100

16134

16157

16185

16203

16228

16260

16278

16297

16319

16042 16051 16075 16085 16086 16092 16093 16099

16104 16108 16111 16118 16124 16126 16127 16129

16100 161145 16147 16148 16149 16150 16153 16156

16162 16164 16166 16167 16168 16172 16174 16184

16186

16207

16234

16261

16287

16298

16325

16187 16188 16189 16190
16219 16213 16214 16217
16235 16239 16240 16243
16263 16264 16266 16270
16288 16290 16291 16292
16302 160304 16309 16311

16327 16354 16355 16356

16191 16192 16193
16219 16223 16225
16249 16256 16257
16271 16272 16274
16293 16294 16295
16316 16317 16318

16357 16358 16362

HVR-Il  73-340 073 091 093

(268 pb) 153 184 185

114 125 127 128 131 143 146 150 151 152

187 189 194 195 199 200 204 205 207 210

298 229 246 249 263 298 309 315 316 318 324 326 329 332
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<l
unn 5

39150lN4

ANNSANET Y-STR $Mnu 5 dumia As DYS19 DYS390 DYS391 DYS392 uay DYS393 lu
Ussrnsiodrasiuag 281 feene wuda Y-STR 4 dhuviia As DYS19 DYS390 DYS392 waz DYS393
fimumanvangvesdureutnegs (nnndt 0.5) e DYS391 winiudifieneaumainvanesi
(0.3473) Tnewusadadl 10 saawidigatia 0.7936 lodeyedldluisudiouiulssmnstuitinsinu
snfeuniniiudy  wuihdedaiiiaruigeiaslundasdumia  Dusadaiimuldinaiguistulszanns
Juq lupiimeede 1y dRlU$ (Yong, Lee, & Yap, 2006) tnmé (Park, et al., 2005) sy (Hy,
2006) wazdsntaring (Alam, Ali, Ferdous, Hossain, & Hasan, 2010) fiftssursdadaftsfuualiisinen
Uszmnshuusswmadu (Hashiyada, et al,, 2008) iy duia DYS392 Tulsspnsdiunudadad 11
ganidadady

M Y-STR haplotype ludsswnnssetail vhlianunsasausam Y-STR haplotype &
Famun 165 haplotype lusunnilll 112 haplotype #ifidnuwaimiiu unique haplotype (wuifies 1
fregne) aadu 39.86% waganmIAIINAAINAIIMaIUBY  haplotype WUINEa 0.9928
Indidssunantsanuludszrnslnenianaty (Siboonpiputtana, et al, 2010) lneleya Y-STR
haplotype Asusnilfasgmindiludivlilugndeyaiteldifludoyadnds wasiBsuiieuiuussung
Hur dely

msfnwammanvaeadweuulilaneuedevivin common haplotype finulumsdnun
anidu common haplotype 31]meﬁmﬁ’uﬁ’uﬁmmwaam‘lun'ﬁﬁnwﬂuﬂiamﬂiﬂa (Fuchroen,
Fucharoen, & Horai, 2001) Iasanzssnululsznninamile (Zimmermann, et al, 2009) uaz

' v & P ¢
Usuwaan (Bodner, et al, 2011) agslsimussanmiiugiuvesyssrinsiifiosiussnevananvans

E - ) P . ' ° : v -
Fuilumawmilensudedsilinuguuuiidu unique haplotype agiludunuinn Faeandliiuia
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