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a2y 5 358 oo odual BoLA' 5 olSe onl 55,5 (2004
S93k 835 &5 Cawl a5 55 oSG SIS (S5 AlsS 4w
45 (Tizard, 2009) wlazs 5 |15 V¥ o,leds ag5ees,S olisS
e 1Ib 5 Ila 05,5 15 93 42 93 93 WS i
DRB2 DRBI DRA 55 >y Jals lla 05,5 595 oo
&5 oS> ool DOB2 § DOBI DQA2 DQA DRB3
M55 2 @Y Sl (IS0 wiz) oS )se b 5| DRB3
P S (o0 S8 b a4 Jlail ESL Sas s g e
Pyt & 355 oo Flite Jlail oS sl o Y
2 55 S Glgie 4 DRB3 o) 5ol lofas s
alllas 590 515 S3glgigenl Slio 5 o len b bLS)
M 30> (55 ol (al Voojleds (49351 )0 05 (o0 18
Lo pls omyl Slao b a8 oas ololis ggune T
(Sharif et al., 1998; Udina et al., 2003) «,ls o035
L BoLA DRB3 o5 Ll 5 s &k bois)liS
wile (Sgde slacs lon 5 lm p9 4 Somli 5 Suglis
w5 EBLY) o5 Ssgxl 5559 5 S slagglen
orizmed g 5920k oS GG et o5 (FMD) (S8
Ol 9 (@7 5 eBon e wiile) ol Dluogas
, (Somatic cell count - SCS) s Silogas sl ol

(Xu et al., 1993; Zanotti et al., caubdszge cpliils o8

1996; Sharif et al., 1999; Garcia-Briones et al., 2000;
Sharif et al., 2000; Ballingall et al., 2004).
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Fig. 1. Three images of electrophoresis resulted from digestion of PCR products by restriction endonuclease
enzymes Rsal, Haelll, Psul on 12% polyacrylamide gel. M: marker pBR 322
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opliids o8 sladiges ;o PCR-RFLP g, b oo 05438l BoLA-DRB32 sla J1 51 6, Jlghs suoye =) ojleds Jgax

el glag o 5l (S b ol bl 5 ol
Table 1. Frequency of each allele within the BoLA-DRB3.2 that amplified by PCR-RFLP method in Iranian Holstein
cow population and their associations with susceptibility resistance to some diseases.

Associations of allele with diseases susceptibility (S)/resistance (R) and F Allelic Allele Enzyme cutting
roduction traits requency number patterns
P (%) Rsal/Psul/Haelll
R. to FMD 0.29 or* aaa
- 0.14 *041 aba
R. to Ovarian cysts 0.14 *02 bba
S. to leukemia, R. to FMD, Mastitis and SCC 1.57 *03 bbb
S. to leukemia 1.57 *06 daa
- 0.14 *New dea
R. to FMD, Increasing milk production, Increasing protein content of milk 1.86 *07 ecc
- 0.14 *New ebc
S. to leukemia and Mastitis, Decreasing of Milk production and Protein/fat
. 7 *08 faa
content of milk
- 3.14 *10 fba
S. to bovine Dermatophilosis 1.43 *09 fda
- 3.57 *51 gaa
- 0.29 *New gba
- 0.57 *Nassiri gbb
R. to Leukemia, Mastitis and SCC, Increasing all milk production factors 5.86 *11 gea
S.to FMD and R. to Leukemia 3 *12 haa
- 0.57 *13 hba
- 0.29 *14 hbb
- 0.29 *New hbd
- 2 *15 iba
- 0.14 *New icd
- 0.14 *New jba
S. to Leukemia, R. to Mastitis , SCC, Ovarian cysts-and Tick-borne diseases 14.86 *16 jbd
- 0.43 *54 jdb
- 0.14 *17 kbb
- 0.14 *43 kbf
- 0.29 *34 lab
- 1 *36 lba
R. to Tick-borne diseases 0.14 *20 1bb
- 0.43 *21 lbe
S. to FMD and R. to Tick-borne diseases 2.14 *18 Ibf
- 0.43 *32 maa
:1 atr(l)dLeukemla and Mastitis; R. to Ovarian cysts, increasing depth of mammary 771 9 mba
Resistance Leukemia, S. to Mastitis and SCC 9.86 *23 nba
S. to Leukemia, Mastitis and SCC, increasing fat content of milk 17.57 *24 nbb
- 0.29 *New nbd
- 0.57 *33 nbf
- 0.14 *New nce
R. to Leukemia 2 *25 0aa
Decrease in milk production and fat/protein content of milk 1.57 *26 oab
- 1.14 *37 oba
R. to Leukemia 1.29 *28 obb
S. to Leukemia and R. to Tick-borne diseases 1.57 *27 obf
- 1.43 *29 pce
- 0.29 *52 sda
- 0.43 *40 uba
- 0.29 *46 vba

- 0.14 *New vaa
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Ledwidge et al., 2001, Eveline and Ibeagha-Awemu,
£39 4 Comlas 4 bgy o gla J1 ol> 50 )0 .(2008;
g (wo ;0 FYNTE) axils 0929 (terss BB Oliee 40 Ol
4 S g )3 gl ey & Suglie sl IT sl 8
a4 polio g wlus Gl JI (ao,0 YYIVA) 0,95 o0 it
YAYY 5 FY/AY 55 ) ab cdnlivn 35 SCC i3l
iy Ol yo *16 5 *22 *2 b JT (oo
siolS g Caglio sl PT olgie 4 (Sharif er al., 1998)
JRC SRR SO TVEC IR JPUNEE
T JS 5l as,s YYIVY sg0> ggame jo i3l dnlllas
yea> by, ,o Martinez et al. (2006) .soos o Jolis
slass o e als L 1,*18 420, *27, *16 sla Y1
40 (Boophilus microplus) _uslsig, Ko yuslds &S
L*16 T G cnl 5o 5 axtadls basje oplisls slagls
3 Maillard et al. (2003) .ol o ple 51 5,s0
b ol b *045 5 9 bl gl b L)
o od S5 il isyS (515 1, slS sskdgiless
Slgls Caxex ;o (i Martinez et al. (2006) olagss
(aoy o YAVY) ails jpas Sep b adlas 850
Olye 4 oud (yme (F09) YT 55 51 (Sl rizman
alllas 3)50 Core 13 55 jskdsile;s & wais Sla Ml
BoLA Ll )l 5,90 10 (a0, VITY) Clils oS jea> Lo
@IS 5 pliada 55 s o bigddy sla S b
Uil LT T BOLA-DRB3 (sla PT s ,0 5,18 34>
Ol 20l5 L 265 #8 T (] (e85 5 5ed Ol
oz oL F24 T ol anils LSl (ntigy 5 e
b ke *8 5 (S0 glaShs b bl pga) o
Starkenburg ,uores &l 00 bag jo 2,2 SilS als
Ol cge 5o |y ¥13 9 *11 Gla PT et al. (1996)

BoLA- sl )] g atuils pods sodgs sla asls SIS
Jle jobo s aiyls bla )l 55 o538 sl a>ls L DRB3
Rupp ef ) o,ls bls,| Sl eoé Gos Lialpsl L *22 YT
sy 0l 53 sl aled ol aslllas 4o (al., 2007

Cosraz BOLA-DRB3.2 gd 50 Jy yol> anlllas 4o
55 & jeo wlillae ple ailes oyl plisle clags
YU Sharif e al. (1998) 4 Nassiri ef al. (2004) Lsg
BoLA-DRB3.2*8*11,%16,%22,%23 %24 Il 1.4 5 eos:
90 Comez ;0 Ll JS Jlld a5 v mld b
0 *16 5 %24 Gla 1 wloads 55 S amys SYIOV
0,50 plidde o8 Comaz o 1) GllS o i oSS
lals axllas
L *22, *24, ¥27, %16, %8 sla T az2i8 Slallas o
et al., 1996) &losgydag o (595 5650 (5o 4 Conlus
3o Lo asdllas 0,90 Coxez> ,0 9 (XU et al., 1993; Zanotti
Iy edal Cans 4 o JT JS Slgl,d s s FAIVA ggame
35 eles oIl YL jpa> igde ol
Ol Golem 4 (Dl 4 Cod 1) Camez (YL Sl
L *T1,*12 *23, *28 Gl J1,5s &b 5l ams o

Juliarena ) aiily o oo 555 59590 (o e 4 Cuaglie
Corez 4o l.ch.ﬂ ol Slely . Xu et al.,1993; et al., 2008
12 sl JT .caslodgs o pd Y ggazme 10 Lo anlllas 590
L*75%3,%1 s Iy (S o5 sjlon 4 ol *18
et al., ) siws e 5 S8y b glem 4 Cuglie
sl Jlsl3 yol> G.dxs o (Garcia-Briones 2000
sl T g as,0 ONVF ooz ;0 Sy b 4 Conlis
Eveline ef al. .cuol 00gs 2o, YIVY goome ;0 polas
ol b 8 g 23 sl JT a5 wilawsls bl (2008)
o33 Gl L ¥23 T 5 Ll ol g < Sl Jlaxs!
Ledwidge et .oiwe g ooiiS ¢ 0,8 IS by
P SCC g liws pyg 4 pylie JT o |, *16 PTal (2001)
OlANAs 0 LW, Baee bl pliads slagls
5 Ol pys sk 3 5 F11 Glalil o)50 ol 5o asllas
I, SCC . *24 4 *23 sla J)] 4 ools _zals I, 9o 4o SCC
Sr=S Glime a4 5ol SCC L lagls oy o il
Ol pg 4 lagls (n pglie 5 i ge oL 1) s )9
; Rupp et al., 2007, Yoshida et al., 2009) scusn
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Abstract

Major histocompatibility complex (MHC) of vertebrates comprises a group of genes, which plays a central role
in immune response and includes MHC- class I, II and III. The bovine MHC system is known as BoLA and its
corresponding genes are located on chromosome 23. The BoLA-DRB3.2 genes are part of the MHC class II in
cattle. These genes are highly polymorphic, found to be associated with resistance/susceptibility to infections and
also with fertility, growth and milk production parameters. Polymorphism of exon 2 of the BoOLA-DRB3 gene was
detected by the PCR-RFLP method in 350 Iranian Holstein cattle. After DNA extraction, second exon of BOLA-
DRB3 was amplified by the seminested PCR method. The fragments produced by amplifying second exon were cut
by three enzymes, Rsal, Psul and Haelll. In restriction fragment analysis 18, 5 and 6 different allelic patterns were
observed for Rsal, Psul and Haelll restriction enzymes, respectively. In total, 48 different alleles were detected
where 4 out of 48 alleles were previously unreported.. Allelic frequencies, genotype frequencies, expected and
observed homozygosty and heterozygosity were calculated. The other step was evaluating the frequencies of alleles
mediating resistance and susceptibility to Bovine leukosis(BLV), Foot and mouth disease (FMD), mastitis and
somatic cell count (SCC), Cystic ovarian disease, some:parasitic infections and increasing or decreasing milk
production traits. The result of this study indicates that the exon 2 region of BoLA-DRB3 gene is highly
polymorphic in the Iranian Holstein cattle. Also the high presence of alleles that are sensitive to BLV, mastitis, FMD
and to some extent tick borne disease was a remarkable point. Alleles associated with susceptibility to BLV were
most frequent. Frequency of alleles associated with milk production traits was similar to previous studied
populations.
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