-

s WA 5oL YD o)ladds /o2 Jlo ol Cladss (slouimng sy

S) rb @il g (5559La8" pgle o8I

et oy 8 lplozy (S, LS 5 (golani (JSbniar (w2
ol oludwes 5l Cares S 0 (Microsatellite)

T 63 po doan] g g ol Lo jee ¢ (Ll uslows! dwres ¢ ol jguiils Lo Jlaus

(daneshvaramoli@gmail.com : Jggue odiwsg5) ¢yl eyl 25 < 6y9l 9 (Sl sledgbs SSb eyl gty 5 (Suf p1BD o 35750 ¢ KD sl <6 i8> =)
Ol @5 83,918 s 9 bigel i Glojls 988 (ol psle Sl dumsge ludils —Y
Ol ol Ol 5 s el Sl it oll ixio g ole leedngly glojle labiul =¥
ANYINY 2o pdy Go,b AN/ bl s g )b
ARA RV VR 5

S

AP o FCurenn Glgea (2o Mhwgs B35 9l (Sl pD Glgieas (ogr SN (6,0 9 B> Coonl 4yl
oylaplogy, 0L 10 odlitwl b (iog cpl 45 b OB (lsebl LB s il g (Slpl AidwsS
TGLA231, OarVH110, McMA10, McMA1, McM214, McM139 McM63, LSCV38, LSCV36, KD101, BMS2721, BMS995, )
S pls owly YEe 3laxs (Cd)F ,1,8 w390 (Dol Mhwod 3l Cures Sy 0 SwSj 95 ( BMS332, BMI81S, BM737
3 IS d 4 McMI39 olsle PCR (sl iiSTy plowl 51 w -Niiwd OB (B3Lai & jp0ds Mo 3UT wlie 8luny]
8,5 1,8 o3liw] 3590 M Zadg pis g 5L yhio P il Cde 4 LSCV38 ol ls 51w g wiST (g jlwaings byl i
BMS332 BM737 olula 5 P17 ;5 sndosalive LI dlaxi .Widg JSiwia adlle 390 Curon ;5 Lo ady
W39y gaiio OarVHI10 oyl 13 A/TT U LSCV36 oSyl 3 ¥/0Y 51 yiae JT g MeM63 ol ,5 JT VY U McMAL0
LSCV36 olls 45 ol cwyioS 5 (+/AQ) Hlude 4 9 JT VY LOarVHII0 olyls ;3 ,Uall 3y90  sawoSeljo md (ol yiniond
ol slade (s yioS g (+/AVY) OarVH110 osls )3 (PIC) JSSia SeMbl glgizme (y pwbuns b s lio JTY U (+/VIA)
9 (Y/¥Y) 0arVH110 olls 6l cuiyi a5 9d (sl jladie (9 yi0S § (i yinies 2399 (+/T114) LSCV36 ouls 3 ,Lxe
gk WS Caron )3 (VL SO 5l 03liiwls 90 0,l9alej ) Wl (@l 4 gl b wad 3,91 (V/EY) LSCV36
Bg0) o3liw! o8 Wlio (Lol 8L (gl o394 (gury Clalllae 13 LSl WL JISwia I (195 o0 9 Midgy 15,95
Lol (258 g5 haidawgS U du e 15 Ll dares jUd L Cgldd 51 S 8155 ol 45 wan M diols o L WT 3929

[ Downloaded from rap.sanru.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/rap.10.25.96 ]

8,lgmlo 3y (1 SIS ¢ (Sulij £33 (2ol NS 1 slS (slaojly

Np 79y poolgplony oSils WA Gl gladdllae
A5 > gad YL w008 eolatwl Wbl eg MibweS
oV a5 asalie LSEY o5 5 T nyieS  gpe
» ol oS s MAF70 TGLAIZ U1 g4
(F) a5 5,155 ADCYC Oarcp34

ol Vel ool b Kd el 0 (i
e s e . .
g5yl MdwsS Jlyo8 35 59y 32 rp 4 0)lalogy)
Y o bais YU Sins b colSls by,
b S odsl adlae gl islse olas 1, Vo
(V) ol Jlays8 3135 55 Waojlsmlofs ) s 5o

T om 9 09 2 G s olrl » eiegR
Sl e (i el b (Sle 5 Slyre ool
0arCP26 MAF64 McMA26 McMA2) s )lsals,,
ool .83 )8 IR D9 (OarFCB304 OarAE64
s 4 Wy JSKbae MlS by den ;) Lol
9 e Ored MCMA2 o5l (gl e Cume
Oygods Caned yn (slp & (e (19,0 g5 (S
gl Loll aen el 3)90 (wsKiligyin Lawgis
9 (IAYY) Gle (lacumes 4 baye caip 4 S
(A) 290 (+IVFY) Ll (g8

doddo

g5 3] odlisal 3135 oMol 5 S5 ol Glanl S,
P @aCure & ) @l (S5 S i 5 (S5
&S Sypo & bl yp LB slacares I &S Cunl oas)
935 €l ly oyt ol g g e Ll 51 s
Oz D9 el Gieslhe Cpgod |l lajls
590 b ol sl bl 5k 5l g lenily jo (ol 3l
(Ye)) 33,5 oo (ol ()5 aiseel 5 i

sl Sl plgee (Sy g9 Sllllae plxil (4l
Gy ogls bySlE ol 8 eolizl JySJse
2 g9 2lid b g ed9es (aseie |) DNA (u5¢lS's
oAb ) 39250 93 G (i) guone Gglis DNA aw
(¥) wles oo

Lol (Seny Sl o plgiear baojlgaless,
slas ST mwy miF o Shegad Guib
SN g pgs by )3 CBIESy (SaSTy g ol e e
5155 ,5 )15 03litald yg0 _oxsms sobds ysl csla Jlo 3 YL
O DNA - S CulS] (o) sloadds ad ) o
(Seiy sl )lxal ’)'| ol oo (s 9 S
4 g b Stusen (U 3 uien g S e Bl adlas
Mbo Cunen (y 9 99)0 50 (838 Cluogad (pdy s
(0-Y) Lt

1- Corriedale


mailto:daneshvaramoli@gmail.com
http://dx.doi.org/10.29252/rap.10.25.96
https://rap.sanru.ac.ir/article-1-672-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/rap.10.25.96 ]

v

)I)B u‘""))j d)90 0)19.51.0}3.) )i.:qu VO lJ Y o)ln...f} 5 )I p‘.)
hee ol) Vo ol Jold aply cpl i S5 a8 8
Y C99 L)"’I) VO 9 o.)Lo9)5 0 uu])aa

P93 Jl Solite slapgigeg)S il adlllas 3590 (Slaoll
ool o Siwge oSal b 505 bl diduns
@ a5 b (S5 gat I (el )5l (g 5 4l tals
Cuwd & iliseo (lapgjgeg)S 3 Loll LS (SaSly
() Jg2) 29!

oo (sladlg) )3 4 _olygs aiges I DNA gl5cl
odipyh ypods NGEDTA slislus osle (sl
2 oddsiloding (So gl il gy BB oo ()05

395 A psle Sl dsso (5535 oKsLe]
L PCR L3l Jols PCR _uSly <3l (1Y) cé,8 abol
ANTPS /Y0 UM clalé | plaS pn b 55T IX clale
« /0 ng/reaction clale L Tag a3l «/YUM cbile L
A5 ol MgCl, 4 Yo+ ngfreaction clale L DNA
«lp (Annealing) ,55eT Jlasl clo> 9 MgCl,y clale
A (sl ST o

JSilogeys ofiws I PCR STy pbol (ol
3y50 (olod aoly 2,5 solatwl Biometra(T-Gradient)
9 &>y A.aljﬁ b d;Ua.a McM214 o5l (.5‘)'3 odlasiwl
ady oled asly (V) wi a8 )S Ll > Touch down
1 plsl yj ©ygod oSl

WWAA 5ol 1Y o)leds /o2 Jlo (ool @l (clouing sy

b sk MhasS 3 S5 g9 S sladlas
CES E ey ojlgaleny oGla VI edlata
DI Laussio jobods g Y B ¥ oy alllas 3,90 cloolSyls
o » (PIC) Ui s c;}.c)'ﬂol oadls il gl 1y I
G5 oyl ls S dygly [P0 lawgie jsbay adlles
@ S55 g9 5l adlae 3)90 Cumer &5 0l s
(3) ol )l3)95 2

o Ny g (650 lalllas (398 3)lge pogile
o5 GsS (©3Sles Slio e lag Ml e
o B3l Corad] & dngs b1 (VVO)+) sl 0 plo
ey lyedr (2sh MdwsS Aol 9y p addlas
Sbns Gaind opl 0 )8 Ol (Sl dawS ol
5 caslio cloolSols lolid jsliiads o lgnloss) olSls 10
ok OliawsS Sl Comer S ) (K] 55 oo
85 558 Ul g (g 2090

_ W sdg; 9 dlge
93 Mo Sl (ol (2oly b ()9 oKl 5
il pslaie 4 & Wil e (IS lime poboay IS
N Eh omg by A5 9 ol om gB ol Sen
aoby 3ySlas (qwyp pslaie 4 a8l 0 BlST j labin,
st Bl 5l (o e ()5 (B g ol e
&bl Gl e 4SOl gl sas ol ol
9 A5 cnl p (SEF g5 Cumdy Sl LaS M
ooy W ol @yl cussy )Slis  Sbais ioren

ok Ol > adlls 3)90 (sl o)lgnless) (gloolul (guil odgame o Jlail (glod ¢pgjgag)S o)loud =V Jgu>
Table 1. Microsatellite chromosome number, annealing temp (°C) and size range in Baluchi Sheep

(31,5 L) JLadl glos

Rl el P3ige9S orled (bp) essosnlio sl Job 03542
oddpel oAbdipg
BM737 v of 20 WV FY
BMI815 v. ob 20 VS IVE
BMS332 polast av av VEYY
BMS995 W oA o WASIPE
BMS2721 v av oA AOY-)AY
KD101 A ab a0 AOY-IAY
LSCV36 M of a0 V18-104
LSCV38 W of oF 5 oamlie b
McM63 3 ab oF WeolA-
McM139 v ab — 55 oamlie b
McM214 5 ab a0 Vo-1-0
McMAT vy oy oF W eo1PA
McMAL0 3 oy oF AF- Y
OarvH110 4 ab a0 VF-15e
TGLA231 W 5. 5. Ne-vo



http://dx.doi.org/10.29252/rap.10.25.96
https://rap.sanru.ac.ir/article-1-672-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/rap.10.25.96 ]

A

oylgmlosy (sl S5Lis 5l (oluss (b (w0

4 S5 g5 ey e (lyiees (Shannon)
585 35l HET 5 POPGENE (slaljile ) oS
(V0,)¥)

cou g @b

s oSl 0 > w ojlalen; (laolSls als
S| PSS &4 MCM139 ol sy olas 1) oYL
o3l Clgr JiSly > )3 4B O g (giluding Ll
o g o] i) e o C8.55 pbol 5SS
Juail oo o Jlisl gl yins b g Lm)f)‘l.éi cale o
DB yp 290 48 23l adlllan 3)90 Cumes y> S le
Tooy pis cde 4 LSCV3E oSl (puizmed 8,5
Slgs o "j b 5l (S a8 ol e L;Lm"m 5 (slb
DB T 5y50 Al (PFF bp) oSl ul (g S5
pxl 2 59y 2 45 (650 adlae 3 oSl (pl 28,
4 olls ady (V) ol plis 1y W zadgpie 55 cd S
() JSes) w5 5158 U1 3590 9 0885 (205

(4835 ¥ ool )5 ol 4 ﬂa)\d}umwl, Ol =)
(4t ¥+l olo d)3 A0) (g5lwdid poly =Y
(a6 e ) Jga gt Lod) "5 5LET Jluas] -
(4 ¥, s 23 YY) o ¥
Vol (488 0 olS Sl 423 YY) (ole 5 yuS -0
8,5 plonil LS YOLF L

5 ooy sl ol o (L5 sl cloa
J3 9 390 5y999 Sl s ol ol jalls Sl
LU gy b5 e s odliel ZA e ST L
S8 @ bl als 5 ond Lg)’,,.o]«_ij) B 0,881
3 oslizal L 5 Roche 8,5 VI oV o)les sjlul ,S5Lis
S pSejll 5l e 4y yia gl s sl EXCel 13l
JETW

4 Syl =)l Jole bl jl asdlllesdyge (slaolSls
leicus) Cani g (12) psSel G5 goel 9o S8
Sy Sl ol piman 18,5 )15 (ige3l 250 (G2)
ozl 3)90 5 oddosalie (hwsoljgym yolie (3o o
ks SleMbl jasls o PIC ISsns cleMb! g

= 53]
5

1.BM737, 2.BMS2721, 3.LSCV36, 4 MCMAL10, 5.BM1815, 6. MCMAIL slolSl> 15 s85b (6651 =Y IS5

Figure 1. Samples band size in microsatellite loci 1.BM737, 2.BMS2721, 3.LSCV36, 4. MCMAI10,
5.BM1815, 6. MCMAL1

ool 5 adllae 3)90 (slaolSoly 3 M ahels (o Sy
A) 23 5)55 WYY slaw g (VWe— V#A bp) McM63
ol on 3 M dials iy s adlas ol
waol W o1 P15 a8 PTAY sl 5 (Ve =VA- bp)
MCMAIL0 ol > (I dials oy 5d9ae g A5 osalie
ohlSer 5 Hulme Losgs JTA slas 5 (V-¥-VVA bp)
2 DT Al g adlas ol g bl s 35S
5 Stone .(VY) wi sdalie (VFY-VYFDp) BM737 oS>
BMIS15 BM737 (laolsls sly (VAR0) il Ko
l, 15 BMS995 oSl (sl o T A slas BMS332
LSCV36 olSyls (clyy gl o oY+ V) 55,8 oIS
» S by 08 505 KawsS 1y, PV sl
(YY) a5 osalie JIV sl pols adlllas

ISy —a)ls Jols 5l Blisl Gl oy sl
0 Jis! paw o Wl mbs g ad oolatwl ysejl 45 o
2 ol 5l plSzn oS ol lis bt e lsSS duoyd
Bl ol ol ol 5l 8Lyl Lh:oy.aﬂ NS VR
LawgS 59y p &S (5,500 adlas b mls ol (p>0.05)
(V) 3 Jlian <28,5 ol sk

Y dlass 4 MEM63 oS0l j> sdly T sluws oy yiiio
BM737 BMS332  laolols > T a8 9 S
Oy opoxed A odalie TS dlas 4 MCMALD
ol oeyeS 9 MES L OarVHIL0 oS5l )3 phe YT sluss
V jlges 50 b dslxe J1Y/0Y L LSCV36 olls o
Jols & x>y Yo )0 ouds el (DP) (g8l o3gaxe
o odalde polie b Cunl EJ1ES sl g9y p adllae
0dgdcme ool alS o a5 oud duwslie adllae pl o
Gl 3555 eddodnlie oub

1- Denaturing
3- Polymorphic Information Content

2- Annealing


http://dx.doi.org/10.29252/rap.10.25.96
https://rap.sanru.ac.ir/article-1-672-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/rap.10.25.96 ]

5 VFRA jul 170 e /s Jlo ool iy (claimy
180_ 5“ P e ra}l;' éxL; LXTRC S .
%. ead sanlie | cail sdgasee -
hes{ =
e.
150
1351
120/
105 I '
90 1
BN R NN R NN N
FANF I A S i 3 O
R 4 Q& M ¥ & ¥ & F K

oo o ) osdpMel polio b (sl KawsS )0 sddosalin lasil Job aioly duglio =Y ldges
Figure 2. Allele range comparison between Baluchi sheep and source references

Jaslyee o (Ho) oddosalio  iuwwsSoljea ol
e 090> £95 5l Solre i ol a3 (He)
Jsi2) 235 anele ol jlse Sl 5 (5 0ke olenay
Cumaz 5> adlllan 3)50 (Sl (VL (cwsSulig i (Y
shrer09 Vb gg5 Lis 1 Sk (al MiwsS
A5l g9y 3 485 g0 95 el ) wé e
ol

KD101 oSl (gly o)) o Davies oo 5 5o
ol 2 8 208 I WY b o IAS s gSolis im
oSyls ) b Sl ol MihssS (g5, 5 45 anllas
LS ysbas gl lis 1y T L (He=+/VA) 4 (Ho=+/3A)
ogSligrn Jlde 5 Mol deolSile 4l
(YY) 39 glisio axllae g3 pl oy > odelssey

L aslas 90 sLells jd sadosaline (sub 639450
9 odddunlds axye Ylie y ol iy sul egie
il odgae (V Hhged) wad e sl 1) olacsgles
Shirods opl &S Cunl 335 ol alS ) sadosali
» adlas dj50 ol gl sjlul (39555
Ol g Cusl (21 a3l 4 Cons (2ol Wb Comer
RV-3) uL"“" Lml}".l &{1 O D ]) <l Q9L65 .\le‘uﬁ &S
ool Gy (s 9 34T ojls &S

MCMAL ool (sl LS (g9 32 )% adllae )
S wrs syl (WE-VF2 bp) asls b JT VY sl
dgdme b YT A slaws ool oyl gl pols adlllas 5 oS
sdnlio 3¢ wax ol 5 sl oS (V- = VFA bp)
{¥Y) 15,8



http://dx.doi.org/10.29252/rap.10.25.96
https://rap.sanru.ac.ir/article-1-672-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-12 ]

[ DOI: 10.29252/rap.10.25.96 ]

Content (PIC) and Shannon index of Baluchi sheep
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Abstract

Due to the importance of conservation and preserving indigenous breeds, Baluchi
sheep as the most populous breed of Iranian sheep with reliable pedigree was selected.
In this study genetic variations were analyzed with 15 microsatellites markers (BM737,
BM1815, BMS332, BMS995, BMS2721, KD101, LSCV36, LSCV38, McM63, McM139,
McM214, McMAL1, McMA10, OarVH110, TGLA231) in a population of Baluchi sheep. Whole
blood samples were randomly collected from 140 sheep at Abbas Abad Breeding Station
(Mashhad). After PCR reactions, McM139 locus wasn't amplified and LSCV38 locus was
ignored for many null Alleles. Thirteen microsatellites loci were %100 polymorphic. Number of
alleles, observed and expected heterozygosity, polymorphic information content (PIC) and
Shannon index were calculated. Highest and lowest allele numbers was observed in OarVH110
locus with 12 alleles and 6 alleles in BM737, BMS332, McMAI10, respectively. Effective
number of allele was between 3.51 (LSCV36) to 8.66 (OarVH110). The highest and the lowest
heterozygosity belonged to 0.89 (OarVHI110) and 0.71 (LSCV36), respectively. OarVH110
locus indicated the highest PIC (0.873) and LSCV36 locus indicated the lowest PIC (0.669).
The highest and lowest Shannon index were belonged to 2.21 (OarVH110) and 0.66 (LSCV36),
respectively. These results verify high efficiency of microsatellites marker for screening of
population's structure in Iranian native sheep and in future study for QTL mapping. So,
presence of new alleles and allele range indicates difference between Baluchi sheep
population structure with foreign Sheep breeds.
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