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ANUDYDITARAADY a 1HUNUAIY q 1HBININHFUuUuYRITaTaNGS 2 HDY A9TU HATIY
d‘ @ o’/’ d’o ) A:y -
ANUDYRIaRaNIuANA MU sHTMIAY 1

ptq=1

ddmualiszmnsfvinalng audaludssansinswaunnugu fe wed
uazmadionnd Tu'lndiTemanausiug 1w q fu viennsadanininaduazmaiiod
Tomamaaniug 18 9 fu lifimsfaden (Selection) lifimsenenéhudiu (Migration) 1ifi
MsNAENUTYeIdU (Mutation) uaziinsnszrodivessannilnAmungmuiaa znud
Usznnsiiogluaugavesensauaz 1niifisn Fezannsomanziuainnuivess Tu'lnd
ToTu'la Tnauuuiau AA 18wy p* anudvess TuIndieme s 1o Tna Aa Wiy 2pq uas
anwivess Tu'niTeTulaTnauuudes aa = ¢ ifesaunnudvest Tulninnuuuvedud
dumisiuezidy 1

p +2pq+q =1

4 a L4 = o
MINTNAOVYTZHININONYIU AN WA UAAAINNY YOI Hardy - Weinberg 81991

9 aa [ [ 1 1 1 (] A = = | O = v A
Tana107% 1w qudedistszrinsjuael (Jugn) iteSoufisuainnudvesdada

H 1} 1 1 o -V = 3 4 - 1 = T
wasuuilaslnse 'y uadruunnuda sroninfavwiieliaiedislszynsined Tae 'l
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9 [ Y P 1 = @ [ = S o
JoyailsznnsjugnliiTeudiou ed1lsann msasisaeusindlredialsznns@oain
Tuiu ifiesainmsaminlszansegluanwauganiungues Hardy - Weinberg #30'l1]
=] A (= a ] =1 1y A 1w 2 2
AiloudunsawddTulnd 3 wila 1du AA, Aa, aa Tegdrwanudmidy p’, 2pg, g
o_w ' { 1 o d U q’: [} iy o d
mudaunie i dnadoidunagdidinlszanniuegluanmauga danud lividud
v [
uaasisgansuliegluaninauga d1ldTaon1snaaoy Chi-square test () 1o
=1 = " @ A 1 nd'o 9y @ 1 o (- A L
aFeuisumduna vieandisae lavindszansduniman Jeduidunse ly amdana
<2 o = 1 a A:io Y ' [ =< 13 =
minofis Sauvest lundudazaiiaiidrsv1d dausmimanTanuieds $1uauvedd Tu'lnd
UARZYHANAIANZIUAINAT p’, 2pq UAT q” (ANDTY, 2546)
A daa Ao 9 a 1 LY '
daiFiawanninsnaudiuausssund vazegludsznnsvuialuapineglu

o

I d ad ] 9 A‘ =% [ d' a d A
augavesaia- Iniidineguda tlesnndsznnsiiviialng waiidannmsnaioiuinie
o A oY 1S a ° s o Lt d ad ' A AdAdada oo
msfaRenziites udniyszannssnonuinni iegluaugassa- 1nddsn wu Faiiisaai
A ] o q Y A a -& :/, d’lsl [] 1 [ 4' d'
auviug lao T ldme vienasinaungdu Walldoanileneuiwamsasrvaeuiouuu'ly
= d ad Yy a [ (] @ 1 A o o ] P
NNAUAFITA- 1l n lildiannanuunnsesvesmsdudiete niedmaudionied
1 (=1 o Yo 1 Ao a A o '
quun bifivane M ldduanmnnudsadanaianiou nmsaguamuaugasauaz 1

ad < (] d'l A
{Wsnae luusede

msﬂizmmdmamﬁmﬂﬁmﬂmaﬁ’ugnsm (Estimation of Genetic Diversity)
Fmssznamanurainnatenisiugnssululsznnsiivaiouuy
daezesuuae i
1. melszinasinnunainnaemaiugnssunnmdadauveuame Is Iy Tnai
529N (Observed Heterozygosity: H,) TasazAndadiusznied manandndias Tulndidy

o

1 o =) 0’1‘ ‘é 1 = ¥
e 15 1o Ina Aesuandnsianye FamsdszuianinumaInaieneawysnssuiti

9

[
= =

aY Y 4!‘ @ 1o @ [ P Y o ) (] PA - 9 @ ya 9
Haf lAvziudvegimaudredisiiquun friiudedeiquuniides dadaii1dfeziles
dadmvouame 1o Inanasreswverudeauuy 114

1 Y 1 é 1
2. MIYTLNUAINNUNAINNAENNIUENTTNAIONS 1A Gene diversity (h) 413

v ¥
AvguiuvIALlsznIwnuITou 9 Tasduanldangas (Bhoopat, 1996)

a(1-Y pi’)

-1

Heterozygosity (h)=
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o pi = anudvewurardana
n = UIUDAAANRINIFTI

f Heterozygosity NMANI

N = TIUIUNQUAIDEN

a1 lumsf I Gene diversity (h) fio ANUDVeIsadame q Tuilszans
1 d' 1 @ o @ d’ o ) é a d. 1 ~ Al
Taw hifuarninziluiinuhdada 2 sada Adumimilwosamndniiquinianuunnes
[y 4 g U 4 [V y ]
M danaeauame1s lyInanmanda diovssynsegluauga (Expected Heterozygosity: H,)
[ o’;l £Y 1 a s @ o a
ANUIUINUNUAT Gene diversity a0 H, Tumslinszrilszmnsiinezasndeud ofibuie

v 1
vaedIunie daiulsmiuama H vewdazdumis udraadlusundsveanndumia

AIMAIM UL (Power of Discrimination: PD
AMIAINITUENIEE (Power of Discrimination: PD) 1ilua1itiauendetszdnsnin
ad ' ' v Yy v = £ P
VYBIADUID NANNTOLINIBZLARZYARABRNIINAY [AINnTeafissladenl PD Ngemansa
v 9 U dy o ' a s [ o
usnANNUAnANvesyAna lags uazafivziiuilse Tomiludvesmsasoiiguiiendnwal
ynna Tasfnm1d91ngnas (Zarabeitia ef al., 2006)

Power of Discrimination in Females (PD,)

PD (female sample)=1- 2 (Z Piz) - Z pi'

Power of Discrimination in Males (PD,,)

PD (male ;ampie) = 1- E P’
a' . A ' d' 1 @ A
(U9 P1 ADAINNUDUDILAATDAAA

AIMaINIsAAeN (Power of Exclusion: PE)
1 o o " é 1 A H 1 = =)
AM10913AABBN (Power of Exclusion: PE) (Hudnamilaivsvendseaninin
a g [ dy " oA Y] ~ (] 1a A L
voamsasaueld midztuasnaunsosaaui lulyiaeen 1 18%eds e Towiluns

a d v o d

Wgnianuduiuinemodon lasiigasmssaiiaule 2 qas (Zamabeitia er al., 2006)

o)) 3

3]
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re ()= 1) wi ) wt- () o)
PE (motherless) = 1-2 (z Pii) + Z i’

A .M = ' o
W9 P1 ADAINNUDUDILADTDANA

a o t:i =; 9
JTHIVEUNNYIVDI

a g A a o o Es A a ¢ o s
ﬂTNl5’Ji]ﬂL'EJ‘LIL’E]l‘Wﬁ)‘Wf;{‘D‘L!ﬂ’ﬂm‘ﬂulﬂﬂﬁﬂymuﬂﬂﬁ m@msmanwmmauwuﬁ

A ' 1 o a 1 ~ . " A & =
NN oA ﬁauiwqazmmsmnmﬂmaummum‘f]u Microsatellite ¥19® STR %3931

v v Y
wiedveuua 1-6 gua lasimruduaazdwmialiifu 100 a5 AnveIveFBUE
TuTasuanmalan szuandrsdulundazyana ildidanunaintaly (Polymorphisms)
' o :’ ~ a dyd o Iq ¥

Tuidszains anuuanarsvesduaudnwu luuSnautdsmmnsainlssgnaldluau
naduiiamnmans 14

nnfina1udrludredui Microsatellite 130 STR  fudidueditdouun1dlu
aIasIveRgliondnusiyanauaznsasIvigaiauduRuinemeoien Tnawy
oA A w v & A = Yy ¥ 4 o ad Y
undedeunluilegiiu dnfusdinsAnuduadudeanvdvue lulasugnma laviduinn
uazt)szme Inoioan 14310151 13 Chantratita e al. (2001) 1A% 15ANYY Microsatellite

v
DNA 3 9 @119 Ain D3S1358, vWA, FGA, THO1, TPOX, CSF1PO, D5S818, D13S317 tag
D75820 lunguilszansinedwau 100 au ihilianuduiuinmeoion Taoldya
o o . a g a a0 9 ° =
#5931 (AmpFISTR profiler kit) lunisasasaeudouedn 5 1 aeuldimsiimisdnun
Microsatellitt DNA 15 @114 fiD D8S1179, D21S11, D7S820, CSF1PO, D3S1358, THO1,
D13S317, D16S539, D2S1338, D19S433, vWA, TPOX, D18S51, D5S818 uag FGA ‘luﬂi]lij
Uszans Inomo1d 1ddeyanaziir 119152 Tomilumsasreiigaiiendnusiynaavea
b4
Uszmins ny (Rerkamnuaychoke et al., 2006) ludiroanuu Bhoopat et al. 1@vimsfnen
Microsatellite DNA 9 9 @119 Ao D3S1358, D5S818, D7S820, D8S1179, D13S317, THO1,
9 o =2 U a (=1 Y] v d A

vWA, TPOX uay LPL Taglddimsanurlunquauinen hifinnuduiuinmeion
@iy 545 au uazninmsansmuhaunsninnlflumsaseiigniyana 1d

a . 4 Ada o 9 ]
msmanﬂuﬂmum"lu‘lmumwma'lam VNATUNUANUYULEDU YU NITATID

a d ~ 9 a a = ) y.:i a (] 1 Y a
wqimmmtfluwumtwsamiyamuummmﬂu Iﬂﬂfdﬂlﬂu‘ﬂﬂ'l‘lua'm'liﬂ‘i')llﬂi')"ﬂ”lﬂ YU UA
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lllsld Aa dd'sl 1 :/I 1

a (N a ol [<f { @ a
adedia liluda niensaiitessaudamamasal deamsngaiimegiluiioaiusie

Ky

A ' A @ 1 ' dyﬂl v o a o Y @ a d
'ﬁi’é)ulﬁ ﬂﬁmﬂ\‘iﬂﬁTJmﬁ'llm’ENll‘lfﬂ’niJinLWWﬁl’ﬂ\‘lﬂﬁ@l'i’J%W’é;T'i]uIﬂUGIEN81ﬂﬂﬂ1‘iﬁ‘5’)ﬂﬂlﬂul’€)

' a 1 q’/’ @ ' 3;' o’/’
TuTasuanma lTavivu Tas Ty TruwavgevesyanamaniunlSoumeusumniu sauans
a 's @ 1] o 1 T W @ q’;‘ a K a L4
ATIINYIUANVAURUTIZHINOM U AU aiu s T Tsumeangavatiilse Tor
° @ a 4 v o d a d @ o
dmfumsngaianuduiusnadeauaznmsngaienanyaiyanalusiunisdiu
aaa o ' < J o Y a o y 9y a o 1 =
naImemaas ed1elsnamwneusnimnlfsiuiluszdeansudeyamerduniniud
= o ° ' ad o i o ' ~
yoadaaaa1a q Nlsngludwmisvestoue lulasuammalan manivlunguilszansi
auly
= ] 1 1 a Ao
nnMsAnyvgannelumelszma wun vules lulaumwamgelianyazuog
Microsatellite DNA watwdiumua Tasuiseonidlungy q awdwmisnoguulng Iulay uaz
= ~ ' @ o~ = a @ Y w a g ' dy =
ilemanszgnaonoa ldayananiicedeamoinuld snyuzdouemaiiisziiniu
¥aINH a1y (Polymorphism) M1 1 au1so lduenuszynnanie q senviniu uazdianansn
a ' v o d ' @ @ Qsl‘ {
asNgadANuduRuINImaionld 1innmsaieneadnyazmeiugassuiuduingy

o o ' @ o ) 1 é
Auaudagnez 1dsumsaioneadnyuznisiugnssunInvouazutauazase lasmmwiz
U Q' e a o é Al 1 -
019030 n ¥z Y03 1A 5 11 THNWANYS (X-chromosome) A2 39 1NNBIZ YN 1eNDA 114

(]

a o 9 = =~ @ a g a
ganaumldismmnseasiulSsumsuanyazaououuas T Temwemdelu

D

f

4
a 2 ] d" v o d ﬂ sy ' a a @ v dyu 1 a L4
ARVYINNAUINDUIFANUAUNUDL u‘wumi’mummﬂmu"lﬂ HININUIIBIYNTIU

eD)
e e

v o '

anuduiusiuuredugna1d Taol&udinsdnuduedientavnaludadszme gy
Edelmann et al. (2001) T@ANY1A1121n1A10UD3 Microsatellite marker DXS101 Tu1/s41n3
voelsemenoosuil Taold Qlaamp DNA blood kit lumisafiadlduenndliediudonsin
Uszans 564 Au (M 348 A uazdane 216 aw) A lifinnuduiusfumemeden oz
Lﬁ'nﬂ?mmmsﬁuqmmim"l«i’fmﬂﬁﬂ PCR @529@0U PCR  product 10814 Capillary
electrophoresis WU #1uMiis DXS101 Harmmarnvatevesinmwaduiiy CTT,-ATT,
Fafivanun 18 $ada innuenvesiuguasgluyie 179233 guud (bp) ininy
Na1n1Qa10 (Polymorphism Information Content: PIC) 11111 0.884 {f1lanian1snaoen
(Mean Exclusion Chance: MEC) MIND 0.879  HAZUAINIAINTUENUES (Power of
Discrimination in Females: PD;) i1 0.978 Failumiiqaunnannsaldlumsusnuszynna
ponvnfiulalumsasinaeumsaionendnyuznIaRLENT UM NIA LML DXS101 1y
A1N19 DXS6807 wuiwﬁyqfmw‘iumﬂqﬁmsihtmaﬂﬁﬂymzmaﬁuqnssmfluﬁﬁs:ﬁaﬁu

a31/1831 Microsatellite marker DXS101 fin2narnnatoge Jeausatinnl4sz Tenily
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aaa o @ @ o a
aumadiainnmdasuazldlunsasnaesumanuduiuimunsey d (Kinship
testing) ¢

Wiegand et al. (2003) 1a111m15An11 X-STRs 3 # M3 Av DXS6800, DXS101 Lag
° = = Y a [ a = °
DXs8377 lagvmanSeunoulsemnsdnaanazfane lulsemewesuiinazeomasy
v a g Y [ d °
MIANAADUIBIINAIDI1UADAINYTZH1NT Innsbruck  sEMABOAATY $11IU 405 AU
(AMaje 270 AU waz §310 135 Au) uaz Usznsves Um Uszmetoasuil $1u2u 323 au

(Anda 214 au uazdu1o 109 au) Tavld 5% Chelex 100 TIN5 INRIETS

L o

a v

WUFATIUAWINALA PCR 1399001 PCR  product 1A® Capillary electrophoresis W11
Usznnsneaealszmaiinnundiondefuuinlaverfuiid i ldneada Taoly
@Una DXS101 Imanuvainvate (PIC) luilszannsveslsemawosuiluazooanse
AU 0.871 Az 0.8579  alfaInIsuenues (PD) luilszyinsvessemewosuiinay
POMATY NN 0.974 1Az 0.968 uazluduimie DXS8377 Umanuranvale (PIC) lu
Uszansvestsemeeosutinazeoaaio 11U 0.900 uag 0.920 AMMaIMIuenuez (PD) lu
Usznsvesdsememwasuiinazoomaio iy 0.983 uaz 0.989 ansoagllddi1 X-STRs
Wa 3 faumia annsanlddszTemniluaumsasisiignimanuduiusmunsoana
(Kinship analysis) taglaommigdunie DXS101 uay DXS8377 ilse Tewiedraunii
annseldmsasieigainnuiluywa3 (Patemity testing)

Edelmann et al. (2004) 1&v1n1sfinyinanuiivesdadaves Microsatellites 14
Tas TuTouwenda (X-chromosome) Tutsz9ns iuand1adu Tasvnisanuianua 9
A1UMUQ Ap @MUY GTA172D05, DXS101, DXS7424, DXS6800, DXS6807, DXS6809,
DXS6801, DXS6789 (taz DXS8377 ‘v‘hmsxﬁ1Jﬁaarhw1mJszmﬂwm‘gmﬁm“luﬂs:ma Peru
(118 Alleles), Ireland (110 Alleles), Germany (900 Alleles) tag Ethiopia (123 Alleles)

wndTnamsiugnssulasmslgimaiia PCR a529@01 PCR product 1o s 14 Capillary

o w A

electrophoresis ABI 310 sequencer NU91 AYNAYDIBAAATIANUIANA 1N UBE T DT ARy

'
L [

manfSoufeusnudadain l@nnmsduns Sudwousadaildnnmsaands uag 1
Homogeneity 3¢%3191529n571Mn1581379 Mmsaseaeviuiulanld Chi-square test
wWwNUANUUANANNINIEH I sErnsljuazies Tedle Tudszmnsveawesiiudums
DXS101 fiU DXS7424 Himsmeneadnyaznisnugnssuetis liludaszaeiy (Edelmann
et al., 2002) M3N9TATINABY Linkage equilibrium Y939 IWYszMnTzdosauleilszia

Y A v A qy e ¢ ad
ﬂ'liEJWmetlﬂuiI’lu‘U6\11]5$‘lﬂﬂ5ﬂ’wmiﬂﬂﬂgh‘lﬁﬂﬂﬁ8']591-‘1’Jumiﬂ
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; ”ﬂuaum'&

Zarrabeitia et al. (2004) 1a%1n15AnYY X-linked microsatellite 111559 Nnsou
milpveslszimeainly 5 durus A HPRTB, DXS101, ARA, DXS7423 1ag DXS8377 115
fudieiudsanndsznsiioifveglu Cantabria 244 au it hiflanuduiusiderdesiu
memuidon uazdn 147 auodagluguau Basque TimsafafiBueuaziiulTinams
ﬁu‘Qﬂiiu Tasl4inatin PCR a529@01 PCR product Taold Capillary electrophoresis ABI 310
analyzer WUTIAIIMUI DXS101 Immiaenisuenues luguae (PD,) 1Ay 0.974 Ardidans
uonuoz ludas (PD,,) 11U 0.879 A11dan1sAAeen (PE trio) 11U 0.868 a1 (PE
motherless) (111 0.778 aansoinnlfse Tomiluaumadwiinimnmans 1a

Gomes et al. (2006) #1135/ Short Tandem Repeat Markers YU X-chromosome
@119 DXS7423, DXS101, DXS8377 wag HPRTB (Aufleg1uaeaanilseyinssn
Galician #0dagnisneumilovesailu $119u 65 au @uda 29 Au uazdso 36 Au) 1
msifSinamsiugnssuTasldinaiia PCR 19 Fluorochrome-labelled primer A339a01)
PCR product Tag Capillary electrophoresis system ABI 310 WU STRs AN DXS101 &
Y11AYDA Fragment 04381319 187-223 bp 1 12 Alleles M33AT1ZHANNA VOIS AR ATEN I
Audjafudae sindredeiidne hidanuuandretuedieiitodidey ansoi 114
dseTonilunumeduiaimomaas 14

Coletti et al. (2006) ld¥msAnyIMsnIzaoRIvesaRaTl X- STRs 73 6 Al
fin DX6789, HumARA, DXS7423, DXS6807, DXS101 ag DXS8377 lufledeilseansves
8a1a TaehimsiNuAI86191AAIIN Umbrian 100 AU (50 AY 91N Perugia Hag 50 AW 910
Temi) #i Liflanuduiusiunismoidon vinsasaad e lagld QIAmpDNAMiniKits
(Qiagen) MAuTIASRIS UM siugnssuTavldinaiia PCR Finsizrinaaduolaold
Cell lines 9947A (Applied Biosystems, USA) 1o K562 (Promega, USA) WU ﬂ’J’Illa'il’EN
dada hillanuuandduesuiitodidn (p> 0.05) auaugavesesa-1nfiusn (Hardy-
Weinberg Equilibrium) #1614 DXS101 518119u 16 Alleles tiomunammianalaols
Software powerstats v 2.1 HAIRIAINITUIAUOLININD 0.960 LALAIMAINITAADDN 1N
0.745 aunsmi 1 lumsasaeiigainnuduiloanyana’ld

Turrina et al. (2007) l&MimsWauazaswAguineduiainnmans
999 STRs UU X-chromosome 12 A1 US A DXS7132, DXS8387, DXS6809, DXS7133,
DXS6789, DXS7424, GATA172D05, HPRTB, DXS7423, GATA31E08, DXS101 uag

DXS6807 Tﬂammimumaumaaﬂmmu 200 AY (NﬁilN 100 AU LD N‘lﬂﬂ 100 AU) 'l
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anuduiutinuIvestunmoiden noifvegnisneumileveslszmadad vimsarda
v '
a d - - 9. o o = =) (-3
aloue lay GenomicPrep blood DNA isolation kit il']ﬂuu‘VHﬂTiLWII“IJ‘iIHmﬁTiWN‘QﬂﬁSNiﬂﬂ .
a a d : .
I4imatia PCR A312¥Ha PCR product Tau s Capillary electrophoresis ABI PRISM 3100
a a
avant genetic analyzer !Lﬁz‘)lﬂﬂzﬁ‘i’fﬂgﬁ Genotype Tav1d GeneScan software v 3.7 @315
9 o 9y o a 4 v o d A
a1 187 12 X-STRs awnsminnldilsz Tomilumsasianganimanuduiuinsaoion
(Paternity deficiency)
Cybulska e al. (2008) 1A111n15AAYIAIUYIAINYAIY (Polymorphism) YD STRs
° ] o g @ 1 s d
4 @UNMUQ Ain HPRTB, DXS7432, DXS101 #az DXS8377 Iagiinisinua0619@ouean
idenfany Tuiszens904 Belarusian 118z Slovak $112U 180 AU AT 116 AU MUAIND 1
v adg a a Y a
msananweazulSIaasTugnssu Tagldimatia PCR a529801 PCR product Tau 1y
Capillary electrophoresis 3130 genetic analyzer (Applied Biosystems) 19 Positive control 2 /2
a s
9 K526 10 NA9947A An51z1voyalauld GeneScan-500 ROX international land standard
ansoagy) 1831 dwnia DXS8377 wag DXS101 ianunanvatsgann WenlSvuieudy
Uszrinsveluaua uaz wesiu lifinnuuandadusiisiiiodiy g1udeyaves STRs
9171/5291035 Belarus 1Az Slovakia awsoii T l4sz Temiluanumedwiidainnmans 1@
< v oa Y A o4 oA A a ¢
Wluinsiwiuaudimsmlaranisasivielsdnnuingedelumsiguie
a v 2y o ¥ ' A o adg ¢ v
mnvietesiudeedsdayaninuda q Anuludwwe lulasusnmalan maniu
o & a4 o =< = = < a d ¢ '
AuluIIImsAnyImanudvesdadanie q Anuludwue lulasuasnmalan lunqu
Uszns Insmamileimaieslimsaoneadnyus luudasaudiudaszaeiu o 1y 14
o a o v @ a o 4
Uszlerilumsngaianuduiuinemoideauazmsngaiyanalumamiio 14 1ilesan
¥
lunguilszannsauIneda lisinisd3seludwnia Dxs101 uanuIToludnuasii 145
msanyiulunaislszmaediani1avane en@296191%U Chen and Pu (2004) 1@vinsdnwn
doyaveslas TuTaumandaludwmiia DXS10011, DXS101, DXS6789, DXS7132, DXS8377
o o v ad ° a
uaz DXs9895 Tuilszmnixnldniu Tasimsadafwwennden $1uu 448 au (fuds
9y .
135 AU uaz¥1e 313 Au) dMSudunua DXS101 s1ndwhdinisiiingsuaas
WUgNIsuAIumALia PCR  ioshinsnlSouiiouninaifigiuauldnieada wud dumds

Q

= 1 o S 1 \ s A 1
DXS101 1if1 Heterozygosity 111111 0.830 taziinin1susnies (PD) (i 0.932 Fafiodnuily

[
[ o %

[ 9 ) s Y A a IR
ﬂ'n’lﬁﬂﬁ'lﬁ5U1‘]f‘1uﬂ'lillﬂﬂu{l$ﬂ'311llﬂul@ﬂaﬂ‘ﬂﬂluﬂﬂﬁvlﬂ UBAUAIITHINANUYIAINYI QY

¥

o o

9y
=) 1 R ) o @ A L e A 1
v¥o99 IUTana WuNluAurue DXS101 HuIUdananera 14 daaa mﬁa"lé’mﬁmm

naInna1eNaNsUAUIIUIUBA VeI MNUID 9 B 5 Aunue ansaaglldn



29

X-STRs 111 6 fH1 aunsainnlflunsasremanuiinmnidedans dudlunsd
vouAnnd 14

Shin et al. (2005) 1AM1M3ANBIIATIEH X-Linked STRs $11424 18 A1NUIAD
DXS6807, DXS8378, DXS9895, DXS9902, DXS6801, DXS7132, DXS981, DXS9898,
DXS6789, DXS101, DXS6797, GATA172D05, GATA165B12, HPRTB, GATA31EO0S,
DXS8377 wag DXs7423 lutlszwnsmnmai Lifinnuduiussumsmoidoadulasasa
§uau 401 au Gnda 181 au uazdano 220 au) TavadaRBuoNEeanSBitoyns T Uy
Tau14 Genomic DNA isolation kit mmfuLﬁ;nﬂs:mmmsﬁuqﬂiﬁuﬁ'aﬂmﬂﬁﬂ PCR
A373d0U PCR product Tauly 5% Denaturing polyacrylamide gel wazdounaay Silver
staining WU e Soudfsumanuives Fadana 13 dumiis Tulsgnnsinm fu
Uszannsvowesiiu Hifos 2 Sumie (DXS9895 1Az DXS7132) ALMsoIoNeAdnyaLL
yosvadauuy ludludaszaedy diudn 11 AumMUe (DXS6807, DXS8378,  DXS9902,
DXS6801, DXS981, DXS9898, DXS6789, DXS101, DXS6797, GATA172D05, GATA165B12,
HPRTB, GATA31E08, DXS8377 t1az DXS7423) #aifimseuneadnyszvessadauuuiiiy
daszaeny lumsilSoumeunudszsnsveadu WU 2 AunusAe HPRTB  uas
DXS9895 #iiimstenendnyazvessadanuy hidudaszdeiu msmanuavessadaly
@M1ie DXS101 uag HPRTB limsononeadnyazyessaaauuuiiudaszaenuluilszsing
i (Zarrabeitia er al,, 2002) wazawnsaagllddn 18 X-STRs luilszmnsinmald
UszTomilunudmiaimanmansiazldlumsasivaeuniiian (Patemity tests) 18

Yu et al. (2005) 1AfAnEIAUAINNAI18YD9 X-STRs 11 AILMUQ AD DXS7133,
DXS6799, DXS8378, DXS7423, DXS6804, HPRTB, DXS7424, DXS7132, DXS6789, DXS101
wag DXS1214 Tutlszannsydu (Han) fiofoegmenoumilevenlszmady Tashmsadia
AuenINAIedudoasuIu 204 A (AMda 110 au uaz 4210 94 Au) Tasld Chelex 100
nntfuisndSnamsiugessudlomain per devmsnfoudounnmiigno1d
NADA WU AU DXS101 311 Heterozygosity (h) 11111 0.8276 A1ANUMAINHATY
(PIC) 11V 0.8156 masmsuonuoz ludvaja (PD,) 1AV 0.9553 uazArmdamsuonues
Tudae (PD,) Wiy 0.7648 Fafisgaannndidumiiadu q fivimsane onduludumia
DXS6789 uaznudausaaaveadimia Dxs101 finululsznnsssu ferfeegma
aoumilovesszmeiu finnunainuaisuesdadanmua 10 Sada lunsinyianui

by
[ @ o [] o o aaa
vyoeoana X-STRs 14 11 e awnsari 1U14)se Tenl luaumedutiamemans e
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Liu et al. (2006) TaA%msfnugluuuanunaInnaionawugnssueod X-STRs
10 AMU9 AD DXS7133, DXS6799, DXS8387, DXS7423, DXS6804, HPRTB, DXS7424,
DXS7132, DXS6789 tag DXS101 luilszansueslnideneduegnisneumilovesilszima
= v A g A o 9 a 9 Pay [P=
u Taosmsadaadumnidon $1u2u 100 AW (AMe 53 Au uazdsie 47 aw) 1l

@ @ o @ q’/‘ o A a @ a

anuFuRusnmeodeaiuTasass mmiviimsmulsuaasiugnssualomaiin PCR

a g aa [ a’: o (] a a
HATINMIAATIEHAIMIADANY I X-STRs Na 10 Awnia Hilszansamgaluaumaediu
aaa 9 dyw = ao < 9 o vy v
iAImemans 14 uenaniidalianuIvves Martins er al. (2008) Tdimsadegiudoyania
WUFNIIUVDQ X-chromosome 1u1)5zans¥1Mlg 919U 5 AUV A DXS6854, DXS7424,

o [ < @ [ P
DXS101, DXS6808 itaz DXS7123 Tagymsanaaiouionndiotawaaitoynse wauduyes
a o [} v o o v ;’,' o a

Anajaazdae $1uau 90 au Tas il nuduiuimemedeanlasass niuiinismy
USmamsiugnssudromaiia PCR - uagii limdrduiwalaoldinios ALF  express
automated sequencer WUIUIPNATO Exact test Tuilszansanauly lulinnuuandanuedi

=Y Y

Thivdvgysennedugazdane dovhmsnfSoudouiia s dumtia wuh dumis Dxs101
fiaidansuonuos ludnda (PD,) iy 0.9657 uaziimdidanisusnuesludeny (PD,)
Wity 0.8546 Fuiluifiganinludiniia DXS7424, DXS6854, DXS7132 1z DXS6808 U
X-STRs #a 5 i ddaannsolfifunesiiolumsfidnumedwiainnmans 14
Tulszannsynlg 18

Gu and Li (2006) 18%111531A512¥ STRs 1 X-chromosome #a 10 dumis e
DXS7133, DXS6799, DXS8378, DXS7423, DXS6804, HPRTB, DXS7424, DXS7132, DXS6789
waz DXS101 Tauimsifudaetiadonsuam 98 au (nda 45 au uazdao 53 au) it lid
ANNFURUTAUNNA0ADAVDI52HINTAGUIAWUT Ewenke 01fv0g 11 Neimengu 19
aoumilovoatlszmeiu imsadadduelasld Chelex-100 MAimstiuTinmas
Wugnssulaoldinaiin PCR @329@01 PCR product Taun1sdow Silver staining a31)1491
AuAvesFadand 10 X-STRs TifinnuuanasiusdniisdiAymungaugaves
g13a- 1nlidisn uazi’fagaﬁ'lﬁ'il1nmsﬁny15?11]5zﬁ‘n%nmﬁv:ﬁﬂﬂ’l%ﬁumsmnﬁq%ﬁ
yAAA (Individual identification) TunuALTAINOIMNARS

Gao et al. (2007) 1EnsAnmnnudvessadaves STRs i 10 Aumia Tagin
msiufedradeavesdszmnsiiedvegluguiuvenlszmaiu msadadidue asld

Chelex-100 wagziu/Sinaarsiugnssulasldimatia PCR a329e01 PCR product Tl

nsuenly 8% Denaturing PAGE gel (AUid341uv04 Urea 7M) Ud2803dA20 Silver staining
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Yo a = q’/‘ o ] 24 3y aa a Y (= [
agllanmanudvesdada v 10 Auwme e ldadalunmsimsizvdoya lulianuuandis
@ ' A v o W L) d ad 9 a L4
nuediiediAy mudugavessa-1iiin vazauisaldlunisasieigey

v o d A . Y
ANUAUNUIN WA DA (Paternity case) 14

-dyo/ = ° 4 a g '3 9

wennnideinsiise lemivesdoue lulasusnma laninldlumsasiana
ARAN 9] 19UUTTOVD4 Barbaro ef al. (2006) 1@ANE1311UVYDI X-STRs INON15ATINNGI]
UszifvesnisasasiguinnuiuynwnisilifiesinmSeu1sa1u1a329 (Deficiency

o @ I @ [l O’I‘ v A d
paternity) 1ag¥ M3 AAAAIDUIBIINAIDENAOAVDINITAWAZGNA1I HIDUNIANARIDUIDIN
& 2 n Y ) : <
smwmlmuﬁﬂé'wmqugﬂmmﬂiiu Tauld DNA IQTM tissue and hair extraction kit 91NUU
mulSinamsiugnssudiomaiia PCR 19 X-STRs ovzasramanuduius iy
~ <] a "o [ o
anveunsauaniiuiaiveudanganse I S5UMM PCR 409 X-STRs 19 Mentype”
& o VA o Ao
argus X-UL #uiluya Kit Hiianuiuiediolaonaaeuiy X- chromosomal STR marker 1%
mMImeneadnyuzyeIdadastuiludaszaeiy 5 Auniiefio DXS8378, DXS7132, HPRTB,
v . v
DXS7423 1ag Amelogenin HonnHia latimsnagoumu@Anlud sy Triplex Ao
DXS101, DXS6789, HumSTRX1 az@umuafiiiu Duplex iv DXS7133, GATA172D05 Wa
v = a s = a 1 a
1INMsANEINDI X-STRs awnsaldlunsdivesmsasreigariviynmslunsdin luiide
v EY a L4 Y 4 [
1A599978 waganse g lusungaiienanysiyana 14
° L4

Toni et al. (2006) lafAnu1nsiiun191se Toxives X-chromosome 1uN15A329
a @ v a A 1Y a L4 [ @ ~
Agninnuduiusmemeideaiinoafumsasniguianuduiusiain-lesans vin
570974 Subject S1 uaz S2 Juana1eniu dau S1 we lAldeTInuda taz S2 91991 Weoves Si
Wunevesau mMsns29Mgei 1814 X-chromosome 4 #1un1is Aiv DXS101, HPRTB, STRXI
iag DXS8377 wu e 1¥ada lunsfuInmia Likelihood Ratio (LR) 499 X-chromosome
v v v
N9 4 AUMUL VAUNIND 495.8 dIUA1 LR U0 Autosomal marker 14 16 Auritian 14 luau

aan d
NNUAIMYIAAAT (D3S1358, vWA, FGA, D8S1179, D21S11, D18S51, D13S317, D7S820,
a0 (Y = (A
D16S539, THO1, TPOX, CSF1PO, SE33, YNZ22 tag D1S80) Haun1fy 701.1 azin'ld e
v 0 9y

LR 910 X-chromosome %19 4 AW UAI1AINIIAT LR Y99 Autosomal marker 19 16 A1
a 3 v e s 7 ] d a = ] a o v o
(WoUanoum iy A9iuN15 19 X-chromosome NiWganaNIzldnsrnngaranudunuslu

ATAINEI- Yo

[ v b4 b4 vy
ieannnguilszynsidrusenanseagininiudeyaniugumaniued
1 [ Yy v d v (Y o’: ° ﬂ 9/ o aw & Gl S“llily ) [ 1
ﬂ'J']Ullﬂﬂﬂ'Nﬂuvlﬂ‘lun'lﬂﬂuﬂU ANUHUINUVUADININIIAVYIND LY ﬂﬂﬂyf‘lﬁ'rﬂiunqn
v ¥

v y ' = 2K a

Uszmns lugiinnvesawes oiwnldldgndsazinivinga SalimsAnyuiuuiniiy

¥ 9
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1% dy ) a 4 o [
Tunany 9 Uszmadatl Gomes e al. (2007) 18%1A1534AT 121 X-STRs 10 @119 (DXS8378,
DXS9898, DXS8377, HPRTB, GATA172D05, DXS7423, DXS6809, DXS7132, DXS101 g
a o U o v A g q’;‘ ' ~ =
Dxs6789) Tuilszannsuensnu 3 nqu Tashmsadadeuaindszannsanens 3 nqu 1 1l
ANUNEITeINUNIIT oAU TAIATI 311U 237 AU (Angola 74 AU Mozambique 112 AU
v ' [
uaz Uganda 51 Au) 1imiuiimsiiudSunaeswugnssudiomaiin PCR iaf1uimmnia
aaanud A lenmanisAaesn (MEC) taza1f1asnisuenies (PD) a1xnsaviotudulain
o ° ' ° $ vy aaa N ¥ 9
X-STRs 14 10 dwvvs ansariunldluaumeduiddainomans 18 uazldlunisnsae
a L4 o L4 a o v o d a
NguitenanyoiyAna (Identification) LASNIIRYIUNIANNTURUTNIUATOYIA (Kinship
analysis) 14
Nagai et al. (2009) l@dimsmard e (Sequence polymorphisms) YDIA LN U9
= v adg Y [
DXS6789, DXS8377 iay DXS101 lutlszmnsondou 3 Uszna lasananiouoandloig
v v
aoa 910919 3 Uszma $1u2U 280 Au (Q1]u 130 AU TInaUNd 61 AU Lazdu Tatlmy 89 Au)
2 ] v o d @ q’/‘ ° o A a Y
#q lifianuduiusnemoidoadu lasass vinduhuiimsmulsunamswugnisudae
(MAA PCR 11481 1N1511 Sequence polymorphism WUI11UA1M1Y DXS101 % Sequence
polymorphism lutlszans@iju 7 6ada ludlszmnstinaunai 9 6ada uazluilszains
v v
dulaiiioll 8 oada ajdlan Swoudadaniiluuaazdwnisvesdszyinsia 3 Uszina
a '3 [ s
annsalFlumsiguiiendnvaiynaala
Ao a 1 Yy Y 9 o Y 1 1 = L= 1 a a g =
nnnguRaannan PBdeduildnswimanudvesdadadie q inuludwuei]
9y ' ' '
anudngylunaie q A daiulsdesmsiimsnyuieninnudvesdatadie q Nezny
a o U a = (=) v @ d
Tu Awe luTasuanmalanlunguilszannsndgaau lnonamilen lifinuduiuinig
4 o ° o Y o o
aodea o ldlunisdiam lamannuduiusnisaoiaon uaza1uisonn
aw 9 9 Yy a a d v o =) y
namsatomn Iiiludeyadreadslunsiigniiendnusiyanalunnmiiod
v
MnauItededuiudeniiner ludumiia DXS101 Ms1zdugALUAdE (STR)
ad I o ' a a a a
yosaue luTasuavima lanindumis DXS101 Ianuvanvategannuazilszansnn
a L4 v o o a a '
TumsasoigninnuduiusmunsegA (Kinship testing) M3asRgainiuynni’
a 'S I d 5 . 4
(Paternity Index) 11A¥N13A5IVARGIONANYAIYAAA (Identification) Tunate 9 Ysznan 14
o [ q’/’ [ ° a a 1Y o a d
Mmsfnmn antudnadenuiimsanlunisasrsngunindnyalyanataznsngau

v o A U A
audiusnemeioalunquilszannsau Inenamile





