s iy i
0= YT VYA ol [pgo oyleds [ 5] Jlo

Hoolaiwl b (DS (092 g5 Wiy (390,98 (4] pamw (9 ¥l )0 (IShaier (ow )y y
PCR-RFLP _,,

Tobe T e g (omry Sl T (s o llslod s ! (Mo (ynel
=¥ 5 OIS oKisls (55,5LiS pale oastiils Wlils #Mal g cael)j 0,5 Luiils —F (DT oKiils (55,laS pole casiidls
Cudsy = )5S 70y Slidod dunwge ale Ol e

OTAVAIF 5y g, VYR VITA il s 20,b)

ol

3 Sszee g9 el (G GapieSY g SV sl edlgls Sl i (BGH) 55wl ge9e 5
S5 Sgnte & Wlgiee g o3l lis 353 5l (s sl Sl Gl oolitul sl lodag Jemily (05 ool slagss
a5 (LS oz lagls Wy (50558 05 e oyl po MSPL UT (s e pslateds S SaS laorar
DNA « Soi gyl aidly ;o5 g,y 3l oolaswl b .o agd (95 Aiges sl 5l g s G 0l 51 98 il Vo Bolas
9 2SS axl cpl jo (g3b cax YO dxdad (PCR) jlends (slojmmy (ST (g, 5l oolaiwl b s .0l ] 5ein] ladiges
TA el JyST U5 a0 o mip slodigad cqedsl et jsbiiods (e 0 @i MSPI 0551 51 oolicisl | PCR Jpame
5 o0d oaalive gy dw MSPl 5T L win 51 50 5 035 55 050 ankad (5, (b2 S0 ¥ Tyl w3l Gl i Jie
T el o aploms Jlsls 4o Jols el 575 1Sl qupe S o33l o dpulo [F9FY Mspler) T ilgl,
5 Mspl

S35 b H3e,9% (S ogr ol Mspl LT Jlsl3 DNA ISiniar cpgw (335! 1 gaadS (slaojlg

szmirhoseini@gmail.com |, mirhosin@guilan.ac.ir : Jgius oo .,'95'*'



OIS (5250 95 Ay (50,98 () pams (90l 5o (ASbaizr pwy o)) Sen (Mo e

Slllas 4> 5 (Mattos et al., 2004; Hojet et al.,1993)

S5l 5 GH-MSPI 4y by ASB0ix (55, 2 giadss)
-4 @l Ll a3 olnil 55 50 udg i s 5 0]
ol el 009 aline calire publizme 5l ool Cows
g by e g 00 CCGG JlIgs Mspl o531 b
L Slks a5 s)ls 518 (O) 5L sl 5l o wpl ol
Lngo")"‘J P ey C"L"’ ...\.15‘54 N LRVowwE tSLQ-'-"
shls slagls ;o Mspl(-) PTas” el sols ylias calisea
etal, 1993; lee ) o)l s, Slold Vb o> b,
Ly lie mbs  (Hojet et al, 1993
T ol wio,S odlel g o i,l; Falaki et al. (1996)
Ly i = oliale laglsys b oy GRIBIL
bog 485 Sipe owyp 0 Gree Zwl oo
closls a5 oas ;5 Lagziel et al. (2000)
Solite @l Wl YL b eBen Do
s e Ui a5 W s,lS Yao et al. (1996) Ly
e 5 sz e Sls 9,8kes (55, 2 Mspl+) T
SUT Slslys 5,615 anllas ol 5l Goa cils walgs 5
poms syl 30 ASBaiz lee o GH- Mspl oSyl o

el S (092 95 08 (9098 ()

gy 9 dlgo

Ol iliea 3blis 51 (I6) a2 o5 ol V-
e e it ol (5 Siges sl sy LS
Sl ) ledllags jo g gloy Shalw 5l 650>
as bole gol> M Cow slaaly 5l eslanl L e
o> doyd Ve Gl 4 Yo /0 EDTA) EDTA olasil
zhpel by, 4 baiges DNA .ol plxl (oL (9>
s 3 & plol Miller et al. (1988) &5l i S
o s ol DNA ol 5 ConS (sl Cuz
(olaisl Skl cix Syl gpSep b cd s )8
Sy G598 OF e OrRl yo il s YO dakad
iS5 PCR b, 3l oolitl b (VWA= VY Conbgn o)
59y Dope 4 edliul oy Silel g ad
(Yao etal., 1996)

5 GGA CAG AGA TAC TCC ATC CAG 3
5 AGA TGC GAA GCA GCT CCA AGT 3

doddo

olawy plulid cel Joflge sy slocd iy
b4 b, Slas cpl sl oals Sy slo,Silias 5l gols;
2 goesls ) Slas b badpe o) (g o) n Ul
bl 35 GLQTL Slulis oGl Loy colys
ool oo 1y golaidl g oS Slas
ol g 0,5 eolawl Gl ;o QTL L ks o sl Silis
ol Jisws 3 bl Como jlae ili8l cels oledsl
(Beuzen et al., 2000) wgi oo bl 4y Fwly i3l

olass g5 093) g Olalllas ases )0 )y, ,»
Clao p oS (QTL) oo Clao slollr 5l gaue
Clasl,y 5l Gue Wad oo oluld &5 b oe
yeba oS col ooy ololid Tl 8 jo gl Zdlal
S r:lf..x.;meu_a )1)5 }:.»L Cs ‘) <5"\-'J9-’ Slaw Srbo
Lucy et ) coul oos] sla s 4 bays 5l aws ool s
Sl ddods o) ge,90 o5 (@l 1993, Yardibi, 2009
s (Sl Gladshe aly 5 o oSSl
O ol el a3 )T 18 adllas 0,90 Lapls jo 00 mlS
05 ol Jsb sl ool &8l VA o jlels pg3905,5 (53,
Cornicella ) wiS oo oS |, YAZ bp o3lasl 4 mRNA
(Yardibi et al., 2009; et al., 2003

0 o3 et 5 )Ll ton Iy o (M egs
S oz 15 ol g5 850 2z slaas
2 Yainl 5 o0g analy jo Sy ol 5l (S
b JSoaz cplas o) 092y Jleixl cpl fuizmes oS
Ay b g et adei o Slas 1 peliins é g pulins Hgbods
5 s Vb g gyl (g 0 get ol azsls b
4SS sl Sila Glptedy wlgi oo 0 Cewd ol
(Mitra et al., 1999) ail 7o zols> 55 Sgupo

I 039 b oeFan o g8 ab, (seyse
awel ol VAY L VA 1 JSase 9 YY KDa oo

95 Ady HgeyeR O 0 godxie sla ISl s ol
syl b glo e bL3I ol 50,90 (550 0555
Slodls ul.m; w; ..\.Jy 9 ).......1 Q"'i"ﬁ)" s).......' A.Jy



7Y

WA Ll /pgs ojles [ gl Jlu [ ols Oladgy Claass

a5 0,5 ol g ol (J5 g9 6 pSojlail a1y Jge b

L ohlasl @l 5 g adshos olhlail> lp Jge 8 )

“"-"9‘@‘ Q‘)“”.U““i }| ‘:"9&“"‘ 9 uélP' L51~°~\»-’9J (ot

( MacHugh et al., 1996) 0.3l 55%s55, olpee B yus

Olae Cov g ) Oygoan |y £95 (oS 0 niren

H'=-> p,Lnp, [¥]
i

sl o> Wl olass j2 gl a5« F5%59,00 IO

de>g L.cewlLn(n) L plp H' Jladie 2STas o)ls SO
S ot i S Sl S35t i 4]
Ao pite Hlws ol g5 (5 S o3Il (sl
L 5= La T 50 olaws (Machugh et al., 1996) ol
dlore ;5 Je—e 8 5l g POPGENE |33l 5 5l oolal

HIWW)

n=1/ . p [¥]
i=l

Sl onl el sl T Slglys pioakal, cpl o

Ole 5 2558 0358 5 AT (s b 550y LoD
Sooba ol walys oul susliv g9 0 b Pl o5 liw
Oy Conexr gl 0 SS19Sy jsbay bl 4z e a8
e ol (a3l Seo5 o2 a LT 51,9 il ens
odnlice g4 o b PI ;30 g atdls (g min goue jlade

el S lam oo

e g gl
YEO ankd g9, (op oS 90 lyls Mspl o 31
Sldisss 5l Lols Sladad ol oo 355 (g5L cax
ol odld QL.....J \ o)LA..i} JSH.; 5o rg..!).'] Q”‘ L oo an

L iy Seo YO o o jlpmcly (sl STy
2 5l JgeaSen 10 o095 DNA £S5l 0 (slymna
ST g8 ez 51 S o 5l JgegSee Yoo S5
X) 3L dg,See YO (ANTPS) lasslawd 5 as2lSss
w5] a5l Sy 5 pseie w05 Yse e Y PCR(0
5SSl el o lasbisl e, 4 3les Tag DNA
Sl sleoyge g ad plmil 595 TO ,o Jla 3550 askad
T s sl ids B ooe 4 oS ol
Gae 4 08 € 50 55T Jlasl aids G Soe 4 a0
lod 5 aids ¥ Soe 4 VY € o ST Ly caids
O D9y 4880 O D 4y a0 VY c 5 el b
&lp B0 pan MSPI o 51 Jawgs oo iS5 &Y gass
ol yordy oud 1SS Jpazme 2 5l g S A jshaie ()l
5 Lyls PCR (10X) 3L ids oo YIO 5 oyl oy ¥
YV Gloo 10 g celo ¥ Gon a4 JISGLloge s olws (o
0y Oygo pan ool ool I8 ol 5 sl ax e
Sl ST U5 95 22 ol e ) Jol> (sloos 51,8
b ool STl 5 el s plal cole o
9 yuo Oygo A laasb 6..\...:)1...“0‘ W ﬁl:;u‘ 0,35 g_J‘).H.‘
A 090 Wb 3929 g 929 pas Glp S 4 S
5 oslial b osls ol Jlw 5 ages b alol
£95 .0b plxl POPGENE (Version 1.3) ,liéle
A8 daloe GUELT 8590 (F550 5950 (amld )90 )
:(MacHugh et al., 1996)

H.=1-% p; )

Pi ¢ Uasil 3,50 (S5 59 50 (sl He Joe )8 cnl 5o
J5 sosms las G sae g ol i JT Slgly8 Basas ol

o=l VAVA o 58 (5 ol Come j0 (oieiy Slol 3



NS (5092 o5 Ay (5058 () pom (9l 0 (ASbair gy 1)) Sen g (Do FA

L 2
287 R O N 9‘& 11\213_]4916411322 an 2122425 26 271i829 30 31 3233 34353637 3839 04142 83

= -

S e

178 - Ay
- - T T = T -
167
109
AA=11,18, 21, 26,
BB=23, 28,37
AB=2,3.,4,...

58

5 YAV slaails a3l (Slopyy)sloaises = AATA el Jo ST U5 555 2 MSPI 51 w51 Jol slacaisiy - UK
MSPI(-/-) o355 Y+ 5 VWA slaash 08l (sloysiw) slodises = BB (Mspl (+/4) coigis) VPV

Fig. 1. Different genotypes resulted from Mspl endonuclease on the acrylamid gel 8%.
AA: Samples (columns) missed 287 and 167 bands (Mspl (+/4) genotypes)
BB: Samples (columns) missed 178 and 109 bands (Mspl (-/-) genotypes)
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Table 1. Expected and observed fragments after
digestion by MSPI enzyme

Expected fragments  Observed fragments
58, 109, 178 58,109, 178
58, (109, 178) 58,287

178, (58, 109), 178 167, 178
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Table 2. Gene and genotype frequencies by result of MSPI enzyme on amplification fragment

X? (/)Allele frequency GH genotype locus
) <) ) +-) (++)
0.24788 0.4643 0.5357 0.3 04714 0.2286 Mspl-GH
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Table 3. Summary of genic variation statistics for
loci Msp1-GH

locus n, ne Shannon Index(I)
Mspl-
GH 2 1.9898 0.6906

n,= number of observed allels, n.=number of
expected allels
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Table 4. Heterozygosity index for loci in the studied samples

Locues Obs Hom Obs Het

Exp Hom

Exp Het Nei Index

GH-Mspl 0.5286 0.4714

0.4990 0.5010 0.4974

Exp_ Hom and Exp_Het= expected homozygosity and heterozygosity respectively
Obs_Hom and Obs_Het= observed homozygosity and heterozygosity respectively
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Abstract

Bovine growth hormone(bGH) gene, is a part of the multiple gene family that contains prolactin and
placental lactogens. The variations in the introns of this gene, have potential usefulness as genetic markers and
could help in the genetic improvement of populations. In ordre to investigate allele frequency of Mspl in introne
3 of growth hormone gene of Guilan native cattle breed, blood samples were collected from seventy heads of
randomaly choosen cattles (cows). Genomic DNA was extracted from these samples, using modified salting out
method. Polymerase chain-reaction (PCR) procedure was used to amplify a 345 bp segment in this region and
then digested with Mspl restriction enzymes. Digested samples were run on the acrylamid gel 8% to recognize
their genotype. This enzyme had two restriction sites and after digestion with Mspl enzyme on that fragment and
2 allels and 3 genotypes have been observed. Frequency of Mspl(+) allele was estimated to 0.4643. X test has
showed the equilibrium of frequency Mspl in samples.

Key words: Bovin growth hormone, DNA polymorphism, Guilan native cow, Mspl allelic frequency, Third
intron
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