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~l; ~~ "'"rj; J~ ~~ "'"~; t.jJ j' ~? t.jJ~A.s
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J. · .: ~.t ~ ~~ J J.!ljl ~ ~ y .;:>1~4JL...J~

JPu If-.r-+"~.t ~~.; ~~.x:.SW~ )ai jl ....:-1.~
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o.Y-lS1..r..~.).? ~ v->-f'" 0\:: k ).) ~IJ J! .}.)1";;

dA:: I-0 y>-.)lA..UI..>..;o..)1.0- EDTAlSJl>-lSlA ~) jllS~

.~ ...liL...).)I.HL... ~).) 'f ~ d.,..\j~ lA~.,..; lSt...)J~.) ~
Ji~J-J)..r.~0y>- rhh- \.. jIDNA~I~1
i~1 Jj~ - ..::Jl;~~ If-~I}' jl ..)1.A::1J (,.) 01)~
lS~J)jIDNA~J~~~ .~~

.~.)~ ..)lA::II.S? PJhl J lS'~u.. j)';J?J'

PCR~IJ

~ .s... L.a:>-I...lAe '~L. : . .\:: U\S'.. .~,. ,;!.)f...FP r ) ..j:J . V).;::-'

0jL ~l; \0J~ljl~J0J.?'jllSj4~,.n

. ..li~ ~ PCR J.;SIJ ).) .u,y.f"

Ovine IC:5' TGGGGCCCAATGACGCCATCGATG 3

OvinelD:5 'GGTGGAGCAGCACTICTGATCACC3

~ y.}t ?~~ 0j? lSIf.:~.t!)! ~ ~0j?

.~.)~ ..)lA::I.J'..JJly 4BLG2 J BLG llSlA~j~ j'
BLG 1(5' -CTCTTTGGGTICAGTGTGAGTCTGG-3 ')

BLG2(5' -CACCATTTCTGCAGCAGGATCTC-3 ')

Primer ;lj-il if' jl ..)u ,I~ J."J lSLA.? jl£\ t.s>1,>

~j..s;:;4).) 4S0j.~ ~ Jlj ~ ~ j 4 J Premier 5.0

lSlA~j~If-' .~~ i~1 ~~\.~4 X12817.!S4

0j J.) 0J;-.f1 jllSj~ ~ f. \ ~ ~ ~ lS'..r.

...li.)Y. .~ t.s>1,>..c...t...}'~ y.~ ?~~

'10""'; 1..u...1.aJ "~,. :FecB" .~,) ) ).J-"~ ~ ~ V).r::--

.)~ .~ t.s>1,>(C\)01)~ J ...rf.y..)Ja j 4SI,.S!lA~j~

:j' ..li.)y'..::J)~lA~j~T Jlj . ~.)~ ..)1.A::1

TestR15:(5'-CAA GAT GTI TIC ATG CCT CAT

GAA CAC GGT C-3 ')

TestF2:(5'-CCA GAG GAC AAT AGC AAA GCA

AA-3 ')

.~l>- 1<">;X>- >-1' .~,..., '1 - I.. ,.1. .. ..<\.' ~ . '-" y.;::-' f.)~ ~)v--J

C\'f°C) ~ .r; fO 4FecB J ~ y.}t ~ ~ ~~\:: YlS~j

~u f. ..::J~~ ryOe ~0.)? ~ f"'IJ lSlf.~u O' ..::J~~

.~j.)IJ:..o1I.Slf.~u 'f0..::J~~ VyOCJ lA~j~Jl.,ajl I.SIf.
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~ ~ ...IA.)I.S"~Ijll) ~ ..yj 01o..li1)A jJl ~ .y ).) J
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01..c...t...}' jl .)1";; J..:.:;-).) ~ y.}t ?~~ 0j J5..:. J..:.:;-1.S"")f.
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~).) ~41.S" (FecB)~J..r. 0j lSl)b 4.S~I..c...t...)' ).)
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lS~)~) ~ ~ 1.S"")f.~t..J ~ljl...;..IA
.'-
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~ f. t:!)i ..l>1.Jr , ,- x}4 .r.hH y ,PCR J ~

'H.J~ y- ...rl'-f.j~ J~ ~ ~ ~.J.H ,y.J

~yjJ.UlA..lj4~~I...lj~b~lh)'~I.J~lA~l.J

..::JW:J~I)~ B+ ,j~ ~ r - .J 'f - ..::JL.J:U ~1)~ BB

~4Jl..A~I)~..r.'++~yj.Jj4~r-.J 'f- , ,4\-
...w41J"j4 ~ '4\-

a:;... I.,. A .'I-.b" I -l> .:,.Wai . '1..1.i1( ,)J J.::IoIS~.Y.J ~J' r .J V-- .J J .
<,j~~)

jl .~u..: 1~~ ..::J'J~ ,~j-iT ~ jl ~

~..r.J ~J.J ...l.,.:oJ~A~ eft.?l.J ...l.,.:oJ~YjJIf\JjjJ';.J?J1

...lj..w..l;:3l;.J...u.~ ..;; ..::J1.f::i.J..I:L..Jf.iy..yl

...w...u.~ ~ ~,j.J.? ,~yj '~u".JI} If:jIJ~

~t '/rY ~ Popgene32 )jl i;.k Y JU;.:;bJY'.J

. {\A)..I:~.J

~J~U;

4J~ , ~ J~jl~ ~1.~j ~I.J ~ :~l::...YlS'

.~ fn ~ ..:...tJIJ"Ju;':;I-SJ}a;l..A . ~I...w .~b

~li , 4J.J.riI.J4J.J..?1jl ~lf:.-J J.U CAST 4Jjjl ~j4
.. e.U,.j 'I~l>~ . J..."l;. ...w AC'L..r JJ .r--' J ~ _ ~ J:""'"

...w?~j4~fn ~.{\ ~)..w.~\A:: IM' --

J ...w ~ NcoI ~ f. t:!)i .k Y CASTI ~j .~~ jl
,;-

<..S""Jf.J~. (Y~)..lj..w u:!L...~ MN.J MM ~yj.J~

...I..A~NN~"';j ~~ ,~l::...YlS' 4JjJ,,>JY'

J MM ~.ky.J'"...w...u.~ ~ yj If-~..}). jl ...I:~P
~ M jJf ~ j, y.J'" u'1.J1} If-.i A .: 1f-1f.~. ~y. - IAA u'1.J1}4

J..:..i t J~ u+!~ ~l:; . (Y J.J~) ..w...u.~ - 14\'f 4J1j:.A

~I ...w J-)..? (Y-) 4JIJ~.J ..r-o-!~.k Y ~ J.J~ ~I;;

J-)..? -I Yr .J - IVV'-d.f-! 'IN.J M ~4J.ITu'IJI} ~

I?.,w.":'s~ T-personaIJ...L.~L... Y';.~~J~(DNA

..::J~~ 4.2.J.H Y- ~ J~ ~1.J If-I ...:..J.Ji~1

,MgCI2J.J-"~Y/O ,PCR lOX .;-i~.2.JHY/O)

.k~ .2.J.H 'f d..oI04.,.ili'y.k~ JY'.JH y..

Taq (""':!JIjl ..l>1.J, ,(..$ ju:! f> jl J Y'~ ' - ) L..} jl£f

i.Jyli 0- ~4...w~I';':"'IDNA.2.J.H' ,jl~

...:...t.J..::JJ-"",,(;:kZJ4.J~~1 .2.J.H Y- ~l;.,lj~4)

~lif. 4~l1.. FecB 4Jj? ~1f.jl~ ~1.~j J.:SIJ

...w4IJ"j4~ ,4\- ...w?~J".k.J..:..J.J i~lJ.:i

...w ~..::JW:J ~ ,? ~~I.J i~1 jl ~

~J.J...l.,.:oJ~ YjJIf\ Jj jJ'; ?J1.k y '4Jj ~ T' ~ j, y.f'

. ..w ..l;:3l;..I:L..Jf. i y..yl 4 LSj:-o'

"1-.AAA.<\
~f r. ~J

~ ICA...J.:.>..~ ~ : . -l::...UlS':,A "'-.b
J ~ .v- - - --,,--. ,j::' . ..,J ~J' r -

.~LA:: I Sibenzyme cS ~ NcoI (""':!j-iTj1 ~l: y\S 4Jj

..::J~.JrvoC~L.~J~.J.2.J.H y. ~~~IJ .~~}

J~ .2.J.H 0 J..-U lA~I.J . ~.J i~I.;..s.L.. r-

H .J~.J'"! (""':!JI..l>I.J0 , '-X.;-i~ H.J.H y ,PCR

~~~4;:-iyj~~~I ...lj~y.)W~.2J~

,~j4~fYY ~~MM"'-;yj-S~I..::JJ-"",,~1

~yj.Jj4~ Y'fA.JrV'f, fn ~~~IJbMN

. ~y. ~j4 ~ Y'fA.Jrv'f ..::J1b.i~I)~ NN

L..~ .A. . \ '. Ill' .-<':il:.' A '1-.t&A~ . - Y J I.J:::IU~ f. . 1,):''''''''''''.r . IJJ ~J' r -

.~\A::14PCR ..::J'J~~)i J- f. '~y'}5''p~~4Jj

~L... O..::J...L.~ Sibenzyme cS ~ RsaI .J ~.J..b...ot:!) jl

oJI...LL~I.J ~4-!~ J~ -S ~.J i~1 rvoC ~~~ J~

..l>1.J'f , '-X.;-i~.2.J.H Y,PCR J~ .2J~

~~~I ...w.~.Jjl)W~.2.J.H H .J~f.t:!)

,j~~ f..J ff , Y'f' ..::JW:J~I)~AA~yjJoU

; yj.J ~j4 ~ WO.J ff , Y'f' , f. ..::J1b.i~I)~AB

. ~y. ff .J ,vO..::J1b.i~I)~ BB
FecB4J' ~ · . A-. :FecB.A '1-.t&AJJ ~~~ IJJ~f r -

~I.J ...I:~.J dA;:,...ISibenzymecS~AvaIIt:!)ijlj:i

.2.J.H O).J..iA...w i~1 rvoC ~L.~ J~.J ~L... O..::J~

J
i.

rH rH rv'f 'r' , '\. ,'\. Y'f, Y'f, WO
rv'f Y'fA r. 'r' rr wo r.
Y'fA r. r. rr

r.



.~LQ:...I~.)"..J">J,,.. .?.)LoFecB iJj PCR J, (O)~
'~~,fM50

J5".} J.:.i.."..p ,)IJ.i),) IS-~ I) ~ y.;! .P~~ J ~\.:...y~

.1.~)I 1f').J! ~ ),) lAP ~ <J.I,)~ J jl . ,)1,)cJL:.;cJlf-I

~..p '~-Y y J.::i jl LS-YY -=..lA..P ~~ j p ~ ~

. ,).J .,)lA:...IcJly IS"~ j LSIA.J)I..AcJI~ ..: :...p ~ J

LSI.J!~I.b,))y ~ ),) ~ ~lrLS,))1A J,)W LS;I} .J!r~

~I),) 4.S ..l.A,)If" cJ~ ~ y.;! .P~~ J ~\.:...y~ LS~j

ci ?.:. -=..).J'4' ",:",l>..:ilc..r'l>- ";-i i j ) ~ ~t!' ~ ~
...: 1

),) ~j .~4- J,) LSIJ"! ~ ~..:).J.?'~ cJ.)Y.~~

r=-:- J:J.)~ ~~I ~ ..lA.)IS"cJL:.;J5".} .~I cJIJ.:.i.."..p

jll? ')1,1LS~'; jl d..: Ir~ J .~I <J.I),)J.)J~ ~

J.."~ <J.1.J!~J ..: 1ci~ ~ljl ~ y ~ ,IA.$ f-L..

4.S,).)? IS"~ y <J.'.J!~' riS IS"...lA~ I) c..i-:""~,.jJ.?'

.))IJ~~ ,~jtP~Jc..i-:""~,.jJ.?'~Ijl~

. ,).)} r'.lil ([..; cJ,).J .);lJ '*'") ~~ cJy;. cJ,).J

~Jf-;'~

~ If"'J,) .~\.) IS"\.)rP ~ ~ jl41:-J <J.~

~~I..A) -=..lJ~1~1.l! )1::>'),) J )~\ ~ »l>-

. ,)y:. IS"~\.)).li J ~

.(y JJ~),,1;,)\.)

~ ~ ,,:>lJ ~ .1.Y.f LSj~ ~ ,1\- k; :FecB cJj

~ LS~I . (OJ-D) ~ ~... ..;j.y ~;:; FecB cJj

~I..A) .))yLSIA 4I,j"':'),) ~ rt;:A~ .)\.)cJL:.;oJ..oi..: ~

')l.~ ~)f~jl~ 'LSj~~ ,1\- k;J,);I,,1;.)~J

~~4- ~ 4.S o~~:" ·.. ...GI..A~~ o,))y.;..: ,)

J...~ ~ BMPR-IB 0.c:S jo)~Iy),) (Q249R)

~ <J.I. ( , F'),))\')~ JJ"! cJI..L:.A..p ),) Ij)i ~ ";-i? ~

).).r.:!U~~ J (YF')o.)\::i\J\.A;Ijl::S' 0,,1;.;$oj.J> ),) LS'4k4;

~),)~(G~ A)o~.)J cJ\.)} jo),,:>lJ).)V'fF' ~.#i

LSI.J!F~~ .(Y'f)..: lo~.)} ~..y~j)~~l;;! cJi

. ~ ci? P).) cJi~ J tf LSI.;! + J u:!lj)i~ cJj <J.I

tJ LSJ).J! FecB ~j 0~4- ~J."J y,.;:; -=..1)1<J..r-+-

),) c..S:r..~ o.)LJLSIAJA.; ,)I.w J ojl,,1;IJLSY.~

J (BB) -=..~j,~ LSLA~),) . ~~ If" cJI..L..,;..;

~ J tf LS4i~,.j~ ~~u..).) (B+)jjlJ -=..~,.jJ.?'

J o~ ~~.A fi ·jl,,1;I),)LS)\.)~ )~ lAJ A.; (++)

),)LS:r..~ o.)L.i~ ~ fi LSIAJ A.; .,,1;y:. IS",)1)

~u.. ),) Ij."Jil} J."J-. LS.;..S.)I.w LSJl> , BB LSIA~
~~ IS" ++ LSLA~).) LS:r..~ o,)LJc..S1AJA.; ~

'-:-:-" J ~I$ )1 cJl~ LSJ).;!FecB cJj ~ .(, 0)

...r:.J}J,)!:5~~ ~ ~A.; LSIAJ."J ::..:--l-.> ~ljl

~I;JI )ILSI)\.)LSY.~ tJ LSI.;!FecB .(A).)""':'IS"

~ .;-Ac..S1jl~ LS:r...r~ tJ).) ~Ijl' IF' .;J)~

~ ,~L: YLS LSI-4,,1;~cJj ~ ~I..A) <J.I).) . J..?~IS"

LS,)L...a..::..il~ -=..lA..P 0.c:S J? ~ FecB J .:r:-Iy.;! ~
4.S~ijl ...;...j} )I}If').J!,))yJ5" o}.)IJ.i),) '~~IS"

~'j t.;:. ~~~~ LS')\.)cJl...L:..4..p jl ~ <J.I LSIA 4I,j"':'

ci~ lA4I,j".:. jl r'~ ).) FecB ~ J ,,1;,)Y. o~ ",:",\>..:jl

cJlJ.:.i.."..p ),) FecB ~ <:J~I ~ ci } ~ cJly IS"J ~

t.;:. ),) .)~ .J-'"LSIA.;JJ\.A; ..))1,,1;,)~ J ~I..A) ,))y J5" o}

..:-".j ~ j 4 j .J! oJ~ ~ c..S1A.)IJ.i~),) c..Sy.~

. ..: 1~j;u J J...a.t 'IJ- ~\;

I.~. I <:..:.1<: 1: > .t.>......LS'"1-')LSJ"!~)c..r-- ~ ,)~J~ ~



\M)cY.

~UlS 4.ol;~~~ .PCR-RFLP ..;J.r...L:...At J~ c:r.JJt,.l5'~ ~j ~.1:..:;- c.S""J.J! . ''('A' . J ~ ~l:-i ~..Jj c.S""1.:!'.,

.~.r.io~b ~l.SjJJL.:.So~b ~~bi)s-oJ}' '~J'

jl o~LA.::I~I.S~.;S ~Ij-i~'.J..:...i...,~ J~ ~lS J 0::'\:...YlS~c:r.JY.}t'p'1-~ l.S~j u:!L.U . ''('A'(' 'J . i ~I.S~ . Y
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Study on the genetic polymorphisms of candidate genes in Karakul

A. A. Aslaminejad- M. R. Nassiry- F. Eftekhari Shahroudi- R. Valizadeh- A. Javadmanesh- A. Norouzy- A. Samei-H. Ghiasi1

Abstract

Selection based on molecular markers is one of the new methods that may improve progress and

accuracy of selection in animal breeding projects. Candidate genes of calpastatin, beta-lactoglobulin
and FecB which have direct correlation with quality and quantity of meat, milk production and
fecundity were studied. Blood samples were taken from 100 purebred Karakul sheep in Karakul

Sheep Breeding Station at Sarakhs, city of Khorasan.Extraction of genomic DNA and PCR reaction
were done. Amplicons were digested with restriction enzymes NcoI, RsaI and AvaIl for calpastatin,
beta-lactoglobulin and FecB genes, respectively. Allelic frequencies were M=0.79 and N=0.21,
A=0.89 and B=O.ll, and ++= 1.00 and BB=O.OOfor calpastatin, beta-lactoglobulin and FecB,

respectively. G and -l test confirmed the Hardy-Weinberg equilibrium in this population.

Key words: Karakul Sheep, Calpastatin, Beta-lactoglobulin, FecB, Polymorphism, DNA.
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