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1- Spectrophotometric method

2- International Society for Animal Genetics
3- Bovine Serum Albumin

4- Shannon Index

5- polymorphic information contents

E95 diue 53 (e sio lalllas yeiSLs (VYY) 00,5 )1 )8 eolatal
Lol o ol Los 5 sl Giliseo (el wisS o ol S5
Ol 0 e85 sl ol (S 255 o)l )3 (o5 Cliidos
M5 53 (555 £ V) QlSan 5 (ol ol 435 )50
L1y )3 domeal 5 (M52 g Lomo (3055 Camer 93) (o5 5
Alols 153,55 90305 8 sy 3,90 0lenle ) oSl O
3929 O 2 g e o3 5 lacwl Caner 93 O (5 (S5
oS 55 el Cumez 9 (S5 £95 (V) WS 9 Licsione )
gl ol L (M52 (e85 g oo (305 5 3ble ()
Aol Biod (ml 53 9 2531 J)B qwy 3)90 0lgalesn; ;SOLES
{8) ohSon 5 551 o 25l Bl by Comen 93 (S5
o lgalogyy oLl V8 3IUIL il (el 59y 0 (sladllas
Sl 5 ol cwd dy PIAYY Bl cwyp oyl 5o 48" Wals plodl
sl ((V0) o) Kaa g g iz WY B0 5ol o 3 a J)I
5,50 Pantaneiro slis casl uly YoV 1) o)lsaless, ol VY
L5 5l olsalogs) cslmolSals ;5 b T sl gl 50l 41,5 oy
(8) BllSen 5 oy 3g8 5,8 o VIA |y i sl uSilio 5 VY
Pl 32 4 oy (U S)n odlgls ¥ 0 1y cal ojlgale ) V50
0l plosl dalllas o 50ly H18 Ly 350 535 155,8 Ve (gl
(U1 A) HMS02 oLl & bigyye T 3liss oy iy 1 yaseio
LS b o Ui 1y (/YY) L5 jo b Jlade (s 45 Cal
M5 sbacsl (S5 )3l o lis gl 56 (A) hSen
el 3 50,8 030l olgnlogy, ol SKole VY 5l oboles] St
bll Lol 3 AHTO4 5 HMS03 (claol Sl 5uios
Hobl bl sl lis S pilg = o3yl ol 51 (gyls e Bl o]
o ol Vi Wol55 gl 3 Gl el (33 age &S 55,5
£33 syt LSl (385 () i ol s S5
ojlgalesy (sba,Solis jl ookl b ol oS 5 Jool ol (S5

Al e

W g, g 3190

DNA gl 3%l 9 5 128393
ol Gblie > oS 5 Jeol cal (ol O lass I (6 SSg5
5 ol 5o 2 (Y2 9 3l adlaie) Jlad plol3 5 ol g0
9o i 9)Sue Vev JIDNA gl il 28,5 ©)g0 luieS 5
P> oSl oalital b S5l bl cpdilsS by, 4 0>
9 P9t obgy jl el (Jiue (s5ue) ISOGENE S5 Jgae
a0 gl DNA cieS g cuneS i plosil (V) o Sen


www.SID.ir

YYV  olnl o8 5 Jol ol 5o (Suiis 955 (o)t

ol 3,90 a)'yb‘.o}.‘v‘) b@gﬂb < ulyoyab -3 J}-’?

e 839450 Jlail gles (0—¥) )5 ;81 Jg5 8 )lowd 18PN
' Ml o5 5510 P399S5 S
. ACGGTGGCAACTGCCAAGGAAG
Guerin etal. (1994) VAT A CTTGCAGTCGAATGTGTATTAAATG v HMS02
. CCAACTCTTTGTCACATAACAAGA
Guerin etal. (1994) Yo WV 7 CCATCCTCACTTTTTCACTTTGTT ! HMS03
. CAGGAAACTCATGTTGATACCATC
Guerin et al. (1994) VPV —VAR Y TGTTGTTGAAACATACCTTGACTGT \ HMS07
. AACCGCCTGAGCAAGGAAGT
Binns etal. (1995). AW v GCTCCCAGAGAGTTTACCCT " AHTO4
() 2l (Ko W egd gl g gjepm olil sl (i # J)v Nij aasly ol
dy90 Cumror yd A3l Dla G N 5 aslllas )50 (55 o l> o b

Jresls sl o gy sasly g DNA gl sl

L ol )5l (sl DNA & sls L5 _omis i gl
PCR ploxl gl (omlio CudS 529 S 0 p Sl Yo - clale
S5 9y 32 PCR ¥ gamme oy quls idgs )53
HMS02 oLSols ¥ 12 gl lyonly cslopos; STy 8 ol bt
labad g 0125 plogl s 4 AHT04 3 HMSO7 4 HMS03
5253978 gl () ) vy 00 iS5 ol SMelS’ 5
3ym0 oSl ¥ 4S5l Lt Auol ST U5 9y 2 PCR &Y guao
2 el 5 wlons K88 ael ST 5 595 2 (o5 adllas
(7 JS) 3905 pasitie Gl oo el

Loty o g d 30

W)HMS02 55 olols 5 T slawi oy s g ol 5o
1 oanlito (W) HMSO7 55 o1yl 55 T Sl (39208 5 (]
st Vo1 ol e 00 odilie WS il Y Jp2)
5 sl )13y55 5 2Vl (Mgt 5] iy 3)90 Comez ol (s &S
1505 sladlss ol ol oyl 3 51 o3l Yiazs] o)
2 oSle B Ly 3y Shes (alidl jplate 4 95 ogase
oo Al (Sed e (Blae I ale 593 sl s pSuin
i s e 51 (FIRTR) a8 5 (V-0))
Sy I 0Sike 5 29 HMS03 s HMS02 5 oSl 4 b e
A5 dwlee £/ YAY Cuzes )

zanskari sl55 cul (5 1) ol YO dliws () o, Ken g oo
53 oas odmliie I 3l cp 5V 48 000l J1)3 Ly 390
o Sols ¥ a 05 o)l T L AHTO4 3 HMSO7 (slaol,ls
il 58 ol YOyl e 0 35 ol adllas 43 ealitwl 390

105 duwbro ¥ dlsles b el S ply — o0l ol 3 a8 o6
k
H=1->p (v)
i=1
5 oo ool Sl T lgly3 Sl B adsles ) 5

k

= e M 2

ol Lis S dae g s soan el 3 )50 Caus z Pi
i=1

(Bsjgre 5 LogSjgen (o Slol b ggeoee ) i) JS
35 Ol g Aol g5 pSoilul ke |y Jge 8 nl (V) (5
L ohlsl Gl oiomen o) asls sl sl Jge)8 cnl o8
B yme Wl o (Ol Sl Cgliste 5 ol Mo a5 s

(V1) 28l (g jg i oo
blee b S g3 ) g amis Gy @ )l g9 (el

(F) b dpobro ¥
H'=->pLnp

i 0
pi = N

sla ol N ccuxes o gl T s Slgh3pi o) 5 o
Al o T S 3lax N g pli Cumen 3 0sb o>
o sl el oyl (PIC) JSGs win cleMbl (lgimo
asdllas dy50 Curer 0 ¥ aboleo L aS ol S JSS nis
1 Aol
k-1 k
PIC =2 S PP -PP) (%)
i1 j-irt
3 ol Tl e Pyl 1 ol 5ol P s )
Lz OleMbl 5 ol aalllas 390 Comen > P sl Sl k
Se 0920 B iy iS gl Sl S )l (PIC) JSs
239 9 @bl BB ol 4 &5 ams o L5 |y Coner


www.SID.ir

¥ Lo F oylous F alor oyl ! o0ld pale byl a9 pii  YFA

AHTO04 HMSO3

— - G —

HMSO7 HMSO2
- e e "™ @ e
M 100

J 58 C o,leni (AHTO04 (HMSO3 HMS07 HMS02) o,lg2lo 3 5 s la jlea 5,57 J5 59509 PCR Y guaes 5989 5iS! gyl - S
5,90 39 YW M c AHTO04 o551 Y=Y o,lond HMTO3 V-1 2)lowi HMTO7 255> £ 0,lowis HMS02 ol V- 5lowd ¢ ke
PCR &Y guass 8351051 cpni (515 03L0w)

N K e — —
| S T a, A nmioe W 7
—
——
—

-
A

(

7
1
4
«|

l

T — — —

LELIPRIRE W g

s, 112 b

P M HMSOZ oS40 V-1 + ol 8,5 Sl el 5, b o3 A ol o 51 5 (59, 52 PR &N gunsns 3589 5501 ol —¥ S
PCROY guass 851051 cyanns (6150 0385wl 3590 (S39

5 Bl i gslainl, B yg0 ol bl 3 S iy
(Ho) 015 oanlie twgSajsin yolie (M g9 bl sl
ol el 5)50 (wgSajo i o (He) Jasl 3)90 (s g i
2 (TAREY) Ul 5550 (teogSy s lichio ik (i
shib cimes p oSl u_:l S0 sanlie HMS02 «5 Kl
SaogSeig i Ak oy ieS cpizzen g2 35 WOl oy
el 11N+ gl 4 HMS03 olSsls 5 (+/A-Y4) ki) )0
YOy F) o) lSKen 9 Jtg eins )3 (¥ Jodn) b oanlie
o bgye LAl 3590 (sSajo i (0 VL (uy 0 2)90 o>
L a8 1zl | o oanlie 1 315 5Vl oS 391 55 olSls
e &8lg 3 0 ccillas yimgis oyl sdel cowd 4 @ls

YOV oylgalosy oLl & 3l oolatwl b (VY) o) )Kan 4 195>
Lo T slaws 60l 41,3 oy y90 (STobul )3 1) 3595 canl ol
5 HMS03 (claolSls g 39 it JITNV LV 5l baolls 5o
ol s 1y PJTRg Ve cus s 4 HMS07
9 HMS03) 55 oLl ¥ aS ol oL idgins o) s
sl Gl sl 84yl — 5L ol 5l (AHT04 5 HMS02
o3l s Sag8 3l il Yl bl ol oyl a8 ((p<0.05)
Copmor 3 SLSl 13L5 9 (55 Ol 929 5 (onn 290 Cuner
3 5295 by Cumar (19) (b0l ias 9 UL 4 Wlgi o0
g il o el Mg e i (slo M sgng (S5
e ol 3 (HMSO07) 55 ol )3 Cumes (opl eimon


www.SID.ir

YA o) oS ol ol 50 (S £33 oy

2 el cpl Gl a8 Jb 3wl </EF L ply s g i
A5 dpole +/VF Jolee Y10 LHMSO08 55 olSsls

HMSO7 oLl o aS 595 0 osalie ¥ Jod> 4 angi b
o9 jg e Olise | a8 0ad sdnliie (wsSoje e (e
Soo8 « S35 o W ol (o )] e oS conl ez 590
S sl (K55 (ol i 5 85 gm0 ol cmar 03
sdnldie (JpwgSajopn (il o Soen Giulil el Jolos
Sy oo odalilo oLl ol 3 CBo Ly puizman g po 0l
03 d i oLl (ol 0 GeSjaen slacdis Syl g
Lol YL oKl

«S R HMS02 ali;.‘.} 4 199{).0 09"""’ ua>l.~) )I.\.&o Oy s
CpyieS g dwy oo a5 4 date ol ol ol T ol 4 angi b
s 4 555 0 HMSO7 ol & by ol (aslis jlade
ol 0 a3l ol ) b (F Jgaz) adlice T olass o 208
Srdn e Gl 5 K8 2z L) Sl elio jlire Cuner
Fuo & Gl el 42 ym 095 oo wal b adlllas )90 (SrolSil>
Osld adld (S5 elSule S r e g a8 £5 358 S35
oadld a8 )Ll eoliiwl 5 YL £o amd LS (g i
(VF) cwl poaslio g9 G e 3) 5 3VL ol

5l & bgsye (PIC) I s i 5L adlas (ol
HMS03 oLl an bgoye o) hade o jiaS g (+/AF) HMS02
SAYO L ol Cumes (ol P PIC 1 Sko cpisred 24y (+1VY)
ogalassy (sl Silis IS5 i VL e F Jai2) 25 3,50
Gl Cumex opl ;3 YU (S5 e odimd lis

L oylgalogyy slaol Sl as amd o lis ¥ Jadn polio
SIPIC palie job cpod g 35505 35 (oYL PIC YU s 54 i
9% =l Aol 3 Al e yieS LB (ngSjo e polie
Ol oidld Uy gy oyl 5 gy peditane albaly oo Ly j2olly
Vb paseds @508 b ool ol (oo PIC o (twsSo g 50
Ja_wy 0l Pl_>u| ()P 9> Dgd olsl i Olalao dl).g
Oy oylgalosy ) ool Y 5l eslatul b () o) San g (565
O i &S 399 (+/YF) HMS02 S5 o5l & bgsye PIC Slade
=y op) P PIC jlade iy 551y (/YY) LawsSs jg i jlado
@l L sjloe (ol 45 35 dbgy o (ohwsSo oy jlade | a8 5
b callas b iagh il Juwols

aa L VHL20 olsaless, ,Slis 51 (V) o, 5 559
5 35 8ll ()5t 558 15 ¥ s (el VU (IS5
IAY 3o bl )5 S 5g i e a55,S edlitsl 5y
o2l 3 35 PIC e 39y yitin ol ady 40 o 457 20,5 591y
Iy ade cp YL Ladlp ads dn Cuws oS 5y +/VA L ply ol

bl

3l Cumer > bl @js 5 Slgl 4 (S (asSojo i

andllas 390 5ol ls &) byrye Slglyd o M 251 Y Joa

AHT04 HMS07 HMS03 HMS02 i
Ao (/oNe) NEA(/oNe) Ve (+/o¥R)  YeSH(fova) A
- e (+/+34) - Y A(-/VEY) B
- WY(-1YA%) - YV-(-/-09) C
VEF(-/+YR)  WE(-NYY) NS(-/Ne)  VIY(-/-¥A) D
VEAG-/¥R)  AYE(-/-¥])  VOA(-/¥FD)  YIY(-/\YF) E
VO (+/+58)  AYA(-[-MA)  AS<(-/\-A)  VVF(-/¥-5) F
VOY(+/¥+8)  VA=(+/+8A)  VEY(-NYY)  YIA(-/-Q) G
VOF(+/+A)  VAY(-/YEY)  VPE(-/o¥R) VY (+/-Y]) H
VOS(+/+¥8)  VAF(+/-)-) - - I
VOA(+/+Y4) - VPA(+[+¥4) - J
AP+ (-1VA) - Y- (-/YVE) - K
VEY(- /YY) - WY(-/-¥3)  YYA(+/-3A) L
- - WE(-/¥])  ¥Ye(+/-Y-) M
- - - YYY(-/-F4) N
VEA(+[+Y #) - - YY¥(-/-54) o)

VE-NEA VFAMAE Ve WYF Y.SoYYE e
S

L;UT ol %
T Slglys s

-l )0 S il — 60, Jal Cund 3l Jeols il -Y Jgus

2,lgpleon; gl

. a Cowyd S )

i . & sl

3! 2l 3
* 55 AA/A WARDYY--  HMS02
* 0 ay/s WA/AFAYYY  HMS03
Ns s vo/of v8/YFaaya  HMSO07
* ob Alev AY/AVVEA  AHTO4

Ll o gixes/ o0 pdaw o *
Ll ged Y3 gzer/+ 0w ;> NS

S50 ladiges )3 )l 3)90 (wsSojo i GigR cnl

oLl oyl )3 oas oanliie (cla Il slaw a5 canl Jls p3 o)
2 4 sdalidie fpuisred !y HMSO7 ol 4 cos
b ads & cond |y glp ot JIF HMS03 35 ol
5 OBl & G (68 s jo e i (e 4 didg )l
5 oS Olllles zols b ases ol (¥ Jsda) o Ll HMSO07
shls JITY L HMS05 55 oLSols as sl s el


www.SID.ir

1¥AY ylmoj oF oylows F alor oyl ol o0ld pale Glimgly a9 pii YOO

(9 ad Wi (He) sl 590 (woSy j9 52 (HO) 00 a2l _iwoRy 39552 «(Ne) g0 JT 3luai o(N) il sualiie Jialans —€ Jgun
arllao 390 SOl 5 Sy 2 gl (PIC) IS5 Wiy glgione

Shannon

PIC Index He Ho Ne N )] NP
<IN YIYSNY < [AAYY <Ay NED Y HMS02
Iy VAYRA <[A-Y ) ¥/-va ). HMS03
<IYA VINNES IV <IYEFY IAYad a HMS07
<IAY Y/- oYy <A <[AA-¥ £IVAD ARl AHTO04
<[A-YO V/3AYA <IAYEAE [ YAY AVAE/YEA FIVAY Voo oSlbe

sdlasiw! d)90 ULAAJ‘ YRS ) le)‘.’ ;iu.)) &94.) » bg)’t.c ‘)QS)) .)l).:
55 )18

‘;‘b)ﬁ 9 ’S-MAJ:.“

&35S0 olKitilof] 5 (55,5laS oSy odimgy Ciglas]
9 U] OO g3 wlzsl)_é Cuw A Spuio st5.))§ oKy LS"?TP
Do (12,48 5 ST dlesens (g e

s ol as sl i (V) oy e g S0 9 Clisiod gl
DBlie [l 5 1) PIC Jlade (o it ¢ s jg i (2 il
Jade 3l zaS Laolp 51 Sy D PIC Jlu o ocen
D2 dbgrye (LwsSy jg i
4 25l o ojlomles a8 3ly L adllae ol 5l Jols ol
s ol 3 S Sl 53 il JoSlo S5 e
olgablesy oLl ¥ b pasuine (pzpen 255 )l )3 o3kl 3)90
el )> wilgr o g wdly s 1) YL JSS s oud eolatl

&l

X il o] ool pade celn gl 4y - oylsnloy, LelmySilis 1 oslizsl b M5 1o 305 35 5 |y (305 5 sblio syl (oS 5

SY-55 Lo ) ojlais

obb (microsatellite) o laale s, (sl Solis 5l oslatwh b (403 5'g 435 doml) Slpl cunl 25 93 (K55 55 (wyp IYAY g ¢ g =Y

S oSl 1) sl 1S )9 sl

ol oy elylisl . JeSse sl Solis AYAY L Lol 08 . g up g5 Y
OlesS Sloss olylisl il )3 1S 5 ol (Byme  WWAF L Ly o 5.8 ilS ¥
5- Azor, P. J., M. Valera, M. D. Gomez, F. Goyache, and A. Molina. 2007. Genetic characterization of the Spanish
Trotter horse breed using microsatellite markers. Genet. Mol. Biol. 30(1):37-42.
6- Behl, R., J. Behl, N. Gupta, S. C. Gupta, S. P. S. Ahlawat, M. Ragnekar, and Z. Ahmed. 2006. Genetic
characterization of Zanskari breed of horse. J. Genet. 85(3):199-203.
7- Boom, R., C. J. A. Sol, M. M. M. Salimans, C. L. Jansen, P. M. E. Wertheimvandillen, and J. Vandernoordaa.
1990. Rapid and simple method for purification of nucleic-acids. J. Clin. Microbiol. 28(3):495-503.
8- Canon, J.,, M. L. Checa, C. Carleos, J. L. Vega-Pla, M. Vallejo, and S. Dunner. 2000. The genetic structure of
Spanish Celtic horse breeds inferred from microsatellite data. Anim. Genet. 31(1):39-48.
9- Guerin, G., M. Bertaud, and Y. Amigues. 1994. Characterization of 7 new horse microsatellites - HMS1, HMS2,
HMS3, HMS5, HMS6, HMS7 AND HMS8. Anim. Genet. 25(1):62-62.

,_\
@

Press.
11

Hendricks, B. L., and A. A. Dent. 2007. International Encyclopedia of Horse Breeds. University of Oklahoma

Jakabova, D., J. Trandzik, J. Chrastina, L. Hudecova, E. Zetochova, J. Bulla, A. Bugarsky, F. Jakab, and P. Kozlik.

2002. Effectiveness of six highly polymorphic microsatellite markers in resolving paternity cases in Thoroughbred

horses in Slovakia. C.J.A.S. 47(12):497-501.

12- Nei, M. 1978. Estimation of average heterozygosity and genetic distance from a small number of individualS.


www.SID.ir

YOV Lolnl oS 5 Jol ol 5o (Suiis 955 (o)t

Genetics 89(3):583-590.
13- Nicholas, F. W. 2009. Introduction to Veterinary Genetics. John Wiley and Sons.

14- Orians, G. H. 1990. The Preservation and valuation of biological resources. University of Washington Press.
15- Sereno, F., J. R. B. Sereno, J. L. Vega-Pla, and J. V. Delado. 2008. DNA testing for parentage verification in a
conservation nucleus of Pantaneiro horse. Genet. Mol. Biol. 31(1):64-67.

16- Vanhaeringen, H., A. T. Bowling, M. L. Stott, J. A. Lenstra, and K. A. Zwaagstra. 1994. A highly polymorphic
horse microsatellite locus - VHL20. Anim Genet. 25(3):207-207.


www.SID.ir

