WISIEE AVAY 5l Y oylods  1F 0,98 / il Sy oole aloxo

9D (o 38 3330 (5 1 P (S T gino P99 5

Ao B SgRun JI S — FF 9V gid gm0 TS —F ) K8 a5 o 5

b ols olEET olanle )T (6551555 g0 mundS 5l 5S0 %

ety (Sady asle sl oS po SB35 SBEASS 5o o555 5550 s emnad3 (o) 0

o) (e 5058 5 KB puige (Lo sl€ia g3y ale mlia suie (Glus) KBF aminds 5l a3

5eds ad VANV I 53 01 s 5 M5 68 Al e 05 8 5 VN (611 Sl (SB[ 50S e p 55 1B 5 ey
adlae Biss ) 3o ol es3ses S DNA G 5 G Ay HVS-1) GBS s Nl 5s el o) Ga 28 S
Pl elone 5 lass S hln D513 Ul (s 1 e 9l ) s gl 31 53 (B on Ul 5 QB o Ao 33 (e (b o s Ul
o e 55y 5 (DIVTSIEY) (o S1s Olpes alons 5 S o)) 1 5 (a0l o s 53 S SUS Sl
AL e D g e 3 el e

(o 35 (SUS (63 S 5o B e YOV (6508 s e 3 HIVS-1 st (gla s s aadllas 1ol 53ty 2 o)
da b g o AL 5 A 5 Nome el 3 D55l 5 18 ) 33 D S AN ke o\ B SN By 3500 eSS e o g
Sos o N5 s sHVS-L ab oS5 5 S g3 DNAL Laded i 5ag s 0o sl dassds Son 53 o Mg Jud
Srb ) Dt ol A 5 et a g o b5 i g S e 0 M L ClustalX ab o s s )5 (ABL3N0 S g
e =P P N P P NP PE A AP NS N SCEN

o e san s VL IS e dal Se HIVS-1 U jo el e 005 208 5 V0 slas sl adllas (6,08 e (6 SUYOV 53 aad\y
330 ) o 5 s (Diversity) ol S5 e il o TATIS St o b g0 OV 1 5l 5\ ) 53780 Ll 05 e
55 N Al a IV B D g 5 oo asllae a3 ST SIG S e b 53 e sl b5 s 1 e 1 5 oaly I
s S5 el 55 NsM gy 8 W s sy Bl 53 5 (SUS (6030 S 5 sl el 53 s S i s 500 P HV
L g s o s

33 e o5 Ghls) o sase (e S il St s las S (LSUS AP A el 53 a8 3ls DL andlas () g 8 aomd
055 G S e e S 5 s 5 DSl & S0 2 9 o8 Glalosl 5 (B3 Sy G S g b s o s s
MIDNA (6 S0 (6,88 4 Coedd db Sl 6515 0 ol Bl olad 1 53 i gl il 03 WL L e 50 (305 (gl )
S (oo Oy a5l s Sler) Ll 5 e s L gr e 03 1)

W gh e 023 S B b o oo Sl (6508 S 5 189S DS B\

WAY/ANS callie Aol WAVYNA e Juog
Hamid4348@yahoo.com —bb Coga jaseis iS4 « gilidy Jog Lls ¢ s 1 oSl st s)

3

Ngyise (e 3l S B 50 el ) ey b g Wigd el S

D i s ol oy (K5 ole 5l gy
Ol (it JolSG dalllas 0 1, (65035 550 935 S529 9 AU 4y oSl 51 Sy slats DNA  ogdle 5l 1,3 ba ol
&)les 51 slaee DNA G35 5 aSt! sl ol oo diads))l (659! sil> it DNA g5l ol o sl sl 55 6 S sine
MIDNA 5 JolSs Laagio 5o 9o 9 (o5 Cond (e ) Lis 0 4500155 17098 Ll 5,055 5200 DNA o5l sl o
Gl (1) 3t sl DNA JolSS bosie Sl i DNA (s iy o 510 5250 5 5y o 40 jobs 3,0
ok ,Ls Gk S MEDNA Jlg o ooi ailsl fygwlige



2y

OHed g § 3RS oo ) o 5SS

S 4oy Soblag Sle 5l Sy 8 Wgd oo anasls lacg Sebla
L slocg Sshle o5 0)ls 3l rmaj 05 5l (ol (bl o adlars
sb—lygl 30 ZG.D.C lacg Soble 5 uijls sl by 510,56 4
s Sl ;> HVLTUHV glocs Sshle 5 (V) (B
39 6058 g logSl addllas L (Y pgad) (A) digl oo 0o yiieg
S5 Ol Sy a5 50 88 (S «OlRl (S e
3 Sl pl ool aslllas plgdl slocg Sshla wid 57 )15 08 @ 5,2
Ll 5 Sy )0 (0 5 (B lalysl oy slocg Sshle Jlsl 3
(AA) 05 5 oo adrine

Sl ¥ (Cus8 (et 53 ()05 e pgis Sl ool (gl
Coroz oaidd S ud Calises plgdl jo Ll Siloly8 g Lacaishls
Soor plodl )0 lacaishle 51 2 SlglS (35— aslllas
ey (Sedsm sbaaiged 5l prme Cagr LAt Gl st
31 sl geame slwal Coga olwlid g oy dimo jlons]
() Sloe wal 2 550k )5 Gyl 5l 1) Sols> 5 ilg

eI N 9D

YOV (6 i gin o553 HVS-1 ol (sloeassshls anlllae ol o

sk s 0,5 «SUS (5,81 S 5 o) plgdl 4y s,
0 Pl ¥V olade a4 518 (s 2 0598 (1055 e
a2 by yo DMl g Wb Jore ulal p wigloiy 928 o 315
ol 3l 555 Lo ngs oo ay],] leSlsl gt gt L lste o
5 Voo /0 cdale L EDTA slislos $jlo sLacsis Sas o

MO Bneapas
picel of WestDurama |4

B slwlrs) (s S s K5 hd L 53 -Y gl

=S

1 - Control Region 2 - Haplotype

\Y’/\V‘}ﬁl._}(‘"e)l.«&‘\ibjja/k’éyliéi‘}gwl:dy

S5 e Sglite slagSIl L (Sl (slaog 575 03,5 T (21 5T
loadds

Slaieign eaiSolo slags » opdle (§0Sgims pgi] )
I g J L SR VE P P VP PV LAWY I UE S N
YAP LHVS-2 5 05elSes YFY LLHVS-1 e Lo JIg5 g0
(olidipd po axlllas sl () pgad) T 595 2 S5 ge 35S
Casr lulid 5 adsl slaladl ey yins eplsdl Setigeles Ll |
4.».3[4 uM.P 6[&&&)9115}) J._M:lJ‘so )J§A L_;lL.ﬁB 6[.20&.)5)_\ 3o dl)ﬁl
Ol3,8 & ke Bk Tapecd e Jy &j50 (5,008 5 0535 )0
0 Sy 50 apmd o b Esamme (1) 09— oo Jiis 1 g 20
@l glaylesgd placdishle £45 00 o JuSis |, Toshle
aez IS e bl [y MEDNA isiels e jo slasleid!
O e oladis= MtDNA Sis3els co 50 55, 50 lacshle
(FF) 05 (o0 S8 0,55kl
w2l 2 1) Gladl (oo03 (lyole 5 (B (S S b o) o
as’ .umsa OL.‘.J Slallas OJI 5 ool ety S o ol aiS L

_a””ﬁL‘*"“‘:’w“"JL“’; ..... Yoooo bj"‘?j&‘w)@
o Jlw Yoee e Voorr ogom g bg)lar Ay Jow Feve

RNML S5 slocss Seblaa mtDNA Csjglscs o

254095 Sy sbos Sshle (al I S pa 500t (ganeg S

- Cenibied Reginn -
~1700 B
— G428 haaae - SRE fnnms
|
HW1 | Hw2
L ﬂﬁﬁﬁ?" 1 147 "+
.. -
e vz .--'"'
.- "?_l- 'y .-'
f};f" :\ks
5 }
' 'IIS.EIHEI' bap ..l

S

a—>l ;s HVS-1 s HVS-2 —n -l 95— \;—13.03

358



Cu 9B (e 5O Y30 (6410 (6 )T gie o5

17 A

3 o po g 48l pg slaassilS s bl -0

IS 09 shle (s S g ps) Seiekd oS0 &b
55 dacshla Gusbjly Lacy Sobla (Jlylb 5 jase i ol 3
S 013l i 0 bt sl ez Oliee ) (dsen g boassilS s
sbaJgesd jloslital b pgd po sy (395 o0 45 (—dlygon o3
Ev = K/[0.577+log(n-1)] 5 (1-£Xi2) (n/n-1) = Diversity
SlawK 5 ladiges slows N dacsghla Slglys Xi) o b 4 wlxe

(obb oo puncd po

gl VP olass sod asdlas (5,008 gie (55X YAV j0
g 1 YL o b ssal i HVS-Tasb o adly i o>
a bgrye o (nFomly 5 o) 0 7% L altno (senlise (ixy
3 oliged Oliae 39 Vb S a8l oo TN Y L o Sl
) olade (o B omly TIAPY sae b o 8 58 0 (@l STy ()l oo )8
sl o131 %00 5 5Vl i 5 50 loeSshle usl )y 5o
S 05528 5 OS] (5 Silos align AV ] lyme 9 00
3 olly psd p2 50 S slacaishle slass i yeS I 4
el oad oaly Hlas YV Jgam jo plsdl 1 Sl
Osemlign 00l axlllas Comez ;0 45 W0 oo lis Lo Slanlis
O35l E95 ) s ) it pls Bl el o sl Sl
VL sl ZAVIE L as S wonds asllas plgdl s s w5k o
Ligsh pod @ bo—ye 035l Olie VL Yl 1, 205l
it s C T s a3l g5 i 9w Sl 7V VA
O aBLal 5 Bl o i abb e AT s (555l 5 e
los,3T 50 T (e 5ieS g Gl po e HVS-Tasb 0 054ilS s
ey Sebla 51 77V Ls aalllas )0 (Y guz) cuwl oa i 0asd

220 230 240
BT CT T CCACAGCGL CEETTTEEACL

s S sl b i 4 ol £ 505 2SN Y g

s plosil 5 2 (ABsLeT loladl 5 ags pH = A
b9y bt S DNA (o 55 5l ey )
a0l 5l eola bl HVS-1 4>t Salting out
(F) ONP9S (LEF) 5'“ATC ATT GGA CAA GTA GCATC - 3’
(R) ONP24 (HR). 5'“TAG TAA GTA TGT TCG CCT GT- 3"
56T ABI 310 $idlgs olSzss LPCR Jgamo JIsi - ¥
4 chromas,|;sl o 5 V/F0 o)less aeus b abol> pl 59,989 25U 4

Y pgad) 0 hos FASTA cJl>

5555 yaly Coadse & az g L PCR Joame ojlail - ¥
IO slaasslss Glpls 250 g yeeS JIg HVS-1 4l
Alignment g1, L )90 Jlgi 9 B> ,a5 8,5 0 4>l oogame
A oobel

z oS g0 Jlg LClustalx asbp vy o g - F
£955 03 e o (b 5 48l g slaagsilSs g alic
Slr S5 DNA JI5) 035 am e 98 j0 5 oS e
Sy olyie oo Fred Sangar Lawg VAAY Jlow jo b oyl
SlagsdlSs alwld sl anslie Gl g ad ) diie m yeS
(25 5wl i

EFURIPCSTRPRE FEUP UL NS WIPRTSD PR SR IS PR I PR

dribisic FOROPNS e swan T i s
Yo f. v - IASY - I8\ a- ool
v v. f. . a5 < IAY o- $Hl Sy
YV 1 YA - [asy - AV £y SLS
Y IA ¥ YA - [0y - Ivs a- @)
YV YA vs - Ay . I5Y Y sk
\ i\ Y - [avs - IAY YA s
¥ A £\ - IMY - AV a- 65 5
Y IA Y vy - [AVA - Iy ¥ s

AYAY S5m0l oY oplad V€ s,50/ Sl (S ale das



154

OHed g § 3RS oo ) o 5SS

odd asdlae p) 3 53 4Bl 05l g0 SAS HS 5 7 5 9 05535 9 PP S Ol —Y Jodr

o 0S5 ast 5 SIS e S e Population
Y. - YA FY - \04 0. - Dged w7
Y ) Y 2 YA YA ' ' 4l s ol sl
5 WY a A \0 A \§ V¥ A->G
5 WY a \§ Y 0 5 WY G->A
i oy T AN ¥y ¥ ¥4 2% T>C
Y. 2 ¥¥ ¥ Iz oF ) vy C->T
ay /o Q¥ ay /s YA Y as /v as qy /v ay /v oyl doyd
Y \ \ Y Y ¥ £ ¥ A>T
\ \ ¥ ¥ \ \ o A->C
G->T
G->C
\ Y \ C->A
Y N \ Y C>G
Y T>A
\ -G
Ao 5 Y /¥ YV /K Y IA ¥ Y /A sy RE-RH I
I 4 A Y v v \ 5 0l 3)lg (slaagglS'ys
Y Y ol Bl slaaseils'ss

o i s MEDNA. (6 QUG0S o i = O ol i ) 81 53 Bl ki (5l 505 5 593 Ao Y J g
—Xledds f_\‘.:ﬁ d‘gb 35 O\

oSk e L ask oSy 35 Sis Sy o lsél

- IYvE - WY N0 CIWA R I - I\¥s - I\SY o

- I\YA s CISY L NSE Ay N 1YY - NSy e Sy
vy - IYFE CIYA S NSE 0y /-2 I - IN¥s SLs
R Y I 1Y SN RS R ST 5

- hva - YA R s - Iys - 1\o) - vy Y S
N - Iys - Iyvy s ¥ - I\s¥ - I\sE - 1\YA eok
YV R Y BRI - YA - I\SY - 1\ T
LYY SN DY YA Y - IYFE s - VY e
AN JS oSl

\Y’/\V‘}ﬁl._}(‘"e)l.«&‘\ib_)ja/k’é\,lliéi‘}gwl:d_;.a



Cu 9B (e 5O Y30 (6410 (6 )T gie o5

\v-

oazein 1y Gl plsdl olfinls wilgi o Lol sl 5 gl 5 Lol 5 iy 31
g S oo le dalllas 45" 1o slitel laieiols I (s lnm 42,51 ules
anlllas ;5 (5,058 e Loy Toble Slilse & Vg ag,S slo
0 & B3l pam o2l Iy ol el (S35 jh
calize loygiS AWV JINVY 93 50 basie 550 Joo oo poo
ol 0o ooz (5 0 Slazl (G5 a3 (Sogll o Ol
ooy Soble &b jlelgdl fo )b aslllas sy oo S5 4 nl pli
) asl 5 il g0k slax!

63T g o) 5 48 el i ol (s Lo (sLososls
S5l pgaie glaas L da Sl o 15,5 o lacSLS 5l
SlogsSoble degsl g o e )0 5005 e TUV.H) (o6
—so o SLeSe Ly Gl L 28 slewlysl 5 (B0 sl
MRN) (3,5 byl ong log Sshle a5 50 05
ool Lo lanlie ably o oo glol gl loasls 5 sl
2979 45 |z S g0 b ) lalitily 5 olalibiplinls 5 (0
Sl Wl oo plnl Comez jo Lwlysl 08 5 5,5 slacg Sshla
axl,o BLEl g sy 0oz bl olKisls (s 5
Slos,S shlng Slo 0525 o0 (s5ms 3l 5 00l 5288 (laosS 5 1]
3om a8 o)l sladsl sl bl ogs 5l cols> N g M (oo
o5 g by darugi pas load Ll o)l Ly (81 5l g >
Sl Cs (Sl 5L 5l il Wl co ol gl Camez j0 Ll o)
oy S oble s laglul CisSa 5 (S5 i 5l SlnsS s
il Lol o

ol Coge olwlsmtDNA 665! gpe lasiyls 51 S5
S5 e pgi ooliinl (Lol Jlne wilyee doellgermnlo! g
oSls 599 Vb () +) amtb oo lacsh b il )y (ol pole o
oantts gl |y ol 5 ool Slalflsdl _oli,s L ssble
boeishle Gulls (3 VL Lo sbaosls 380l ce niyolSel Cugn
o3l clbasishle 55 o OBI_5b o b St anp 4 bogs o
wbolid o olgr cod S SleMblolL 5l a5 cl ol by
Oy b sa3stlS s £33 Ay o5 Vb o5 05 L]
Lol )o il o5 (lsdl 3 anl b o)1y (S o (M50
DBl Gl (bt ai8l g sl silS ) (—wDlisen 5 YL
5 Bk 5l Cmgp e 5o (g (0] (5,95 g sl
RURARIRVEN PESp S

S 5 A

¢ llbm sl_.bd);)" ‘Lﬁuu)Lé B as d.sbb‘so QL—MAJ axdlas u—J‘
sf Sbwligl 5 (B3 lmnlygl slacg Sshle lagsh s Lo e 5o

3- Pairwise Alignment

SEr oz 9S00 s Jomd o (Sl Corer mDNA
oyl g3ass slaasls 4 gl ol

SF ol s g Sshle (o 5l HV g, Sobila
plsdl 5o N M (glacg Ssbla 5 035y (Sl 5 9,5 LS o531
P T s Sskle SlilE s st o8 wre s @sks (eSS
TN S TY e b a Slild pss 4y 5o o) 5 6580 05 el
MtDNA (53 anlllas 5l sl Ews SleMbI il o 7V F
(oo ) pldl s UTog S shla 5 Slol3 a8 ols ot ol Comer
TP i s e 5 (oS e s sl 0,5 (SLS (531 S5
oy a5 oy o B s Mg /¥ 5 7N e 5 TN 5 TNV g 7\ Y
Syl 6l bl (o ogiz 590055 50 1) Ll 58,5 518 conel
G053 UT g 5abla 5 38 ool 390> b lonsl (S5
Oslige gllol7adslls 55 a5 09 i co pumnld a3l 35 90 &y
S5l s 3 UT aslid s VPY+ 2 wssilS s 0 (23l 5 g9 )
ol Glejen b, g (Situel wpe Hle) il 08,8 s VFYVA
00l aloee IS iy L PAY - & V¥R e g Sella s
el

R T R e Chmal o
£33 5l 00 anlllas Ja5 B+ )0l awylie 005 g 50 O jpe
andlls 6,31 S 5 ,a 00,0 5 bl FY 4o ygumlige YA slows )8
V7 olass (SLS a5 TV o g adadi OF j0 ygulioe VTV slass ool
TV 0 guwlige VE+ olaxi 55,8500 )0 g adadi OV ;0 yguwlige
S YA Jo g aati 00,0 ewlige VY Slass zoly (&5 FY o g alais
AY slasws ye a5 Ve 0 5 alads FO y0 gmlie Vo v olaws Sl
30 Ggeilige VO Slass S 5 1500 10 g akads T 5 e wlige
(W) Sidgr sloadsilS'ss gousd dunlie b .o sanlive alaii 7Y
S8 )3 gl (2 a8 g yien 9 ALAT (0 72eS g (2 yien gl 8]
I 0 ooy bl lap—nd o L 0l Lasin o] MDNA
oSl g aolo SLE pg8 L1, s o i 5,5 g8 MEDNA
a8l S slandsilS 5 o 1) gl i ok p58 MEDNA
cilizes olg3l o MIDNA (551 G 5uSlis )l yoyl5 g3 |
TIYD s T (S5l sy l3ee) BST 5 0552555 FA !
(V' Jgaz) aib e

1)
)

iU anlllan o ol 5,15 MIDNA slacs Ssble

b 5 il sloe 6 5l o] &z les 55 5 clite daionas
13 gl (1)) ol e adsl (slosg,Soblag Sk 51 laeyT )5,
sk 4 ol (sl Wiy o0 MIDNA (laossslsss JIgs
Oley e g (Sldliz Coaxdge bl lagl alaly ols Lis g
o5 s, Sshle aalllae (ul by (VV) 055 eolawl ioloy

AYAY S5m0l oY oplad V€ s,50/ Sl (S ale das



W

OHed g § 3RS oo ) o 5SS

St 50 Sgtem 9 g o sl o5 090 o0 oy g WS oo
5 0l gy (oulidpo e S 53 5 398 eslil (b3 4Ll i,
—o5,5 bl ¢ Sl algdl ol MEDNA (651 axlllas 3l snel cowas

Dgb anlllas 55 Y pgi90,5 sla S le (50 slaxl lo

SS9y

plol olSisly (cwiigng pole oaSiils (ag3y 09,5 5l (il
Gaslf]w.l{, el oladass oLiieLojTjtib gl ;0 (8) >
pole oSl (5559592 35 po 5l 5 ko sloa 8 aals 53 2L
ey S5l 5 SU (e (o olBighy gl by
DS oo (10,08 g ST sele o jgline gz 4y

References

1- Giles RE, Blanc H, Cann HM and Wallace DC.
Maternal inheritance of human mitochondrial
DNA: Proc Natl Acad Sci USA. 1980 Nov; 77
(11): 6715-9.

2- Wallace D, Brown M., Lott M. Mitochondrial
DNA variation in human evolution and/disease.
Gene. 1999; 238: 211-30.

3- Nasidze I, Stoneking M .Mitochondrial DNA
variation and language replacementsiin the
Caucasus. Proc Bio Sci. Lond. 2001; 268: 1197-
1206.

4- Cavalli -Sforza LL, Feldman MW. The application
of molecular genetic approaches to the study of
human evolution. Nat Genet. 2003; 33 Suppl:
266-275.

5- Ratnagar S. Archacological perspectives on early
Indian societies; in Recent perspectives of early
Indian history.(ed.) R Thapar (Bombay: Popular
Prakashan). 1995: 1-52

6- Bulayeva K, Jorde LB, Ostler C, Watkins S,
Bulayev O, Harpending H Genetics and population
history of Caucasus populations. Hum Biol. 2003;
75:837-853

7- Kivisild T, Tolk HV, Paric J, Wang Y, Papiha SS,

\V/\V")ﬁl._}(‘"a‘)m‘\ib‘)ja/ujJJlBoS.&‘}gwl:d_;.a

Sy Sohle lacreS 5 )3 055 o 0nd (SLSy Loy Sl 5 L
ilor (258 Sl slaadls 5l 5CdlE (308 sl—ulysl o3s
L olobesiply 5 plalid bl 5 e s90 slaolons Lo Slaalie
0212005 pldl 1o lousgrlS 5 39FUsS (392 el 05 g0 9l
O oo glesgs 516l (ile (sog 9 (098 009, El9l Sule
asbe plsdl
o bbby £40 9 Sudfemp a5 s oo i Lo slrosls
L Sl (2 5 €955l 425 el o Y 3l ol (o
Sols Jele g0 ol wl ool olaxsl oy a1, Jlade o 5YL
e 5 lad smoisiy o MIDNA 655l (625,15 con
MIDNA e85l 250l sgems sbozr! olowlid 5 (e o Zago

Bandelt HJ, et al. The emerging limbs and twigs
of the East Asian mtDNA tree. Mol Biol Evol.
2002 Oct; 19 (10): 1737-51.

8- Torroni A, Richards M, Macaulay V, Foster P,
Villems R, Norby S, et al. mtDNA haplogroups
and frequency patterns in Europe. Am J Hum
Genet. 2000 Mar; 66(3): 1173 - 77.

9- Tetzlaff S, Brand Statter A, Wegener R, Parson W,
Weirich V. Mitochondrial DNA population data
of HVS-I and HVS-II sequences from northeast
German Sample. Forensic Science International.
2007; 172 (2), 218-24.

10- Allard MW, Wilson MR, Monson KL, Budowle
B. Control region sequences for East Asian
individuals in the Scientific Working Group on
DNA Analysis Methods forensic mtDNA data set.
Legal Med. 2004; 6:11-24.

11- Ricaut FX, Thomas T, Arganini C, Staughton
J, Leavesley M, Bellatti M, Foley R, Mirazon
Lahr M. Mitochondrial DNA variation in Karkar
Islanders. Ann Human Genet. 2008; 172: 349-67.

12- Hein J, Schierup M, Wiuf C. Gene Genealogies.
Variation and Evolution: A Primer in Coalescent
Theory. Oxford University. 2004: 173-86.



