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Figure 1. DNA extracted from 7 blood samples of Adani goat
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Figure 2. Amplified product of 279 bp of major histocompatibility complex class || DRB1 gene in Adani goat loaded

on 2% agarose gel. M: Molecular marker 100 bp
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Figure 3. PCR-RFLP patterns of exon 2 of the MHC-DRBL1 gene (279bp) of Adani goat digested by Rasl enzyme

Forward Primer
TCTCTGCAGCACATTTCCTGGAGTATCATAAGAGCGAGTGTCATTTCTTCAACGGGACCGAGCGGGTG
TGGTACCTGGACAGATACTTCTATAATGGAGAAGAGTACGTGCGCTTCGACAACGACTGGGGCGAGTA
CCGGGCGGTGGCCGAGCTGGGGCGGCCGGACGCCAAGTACTGGAACAGCCAGAAGGAGATCCTGGAG
CGGAAGCGGGCCAATGTGGACACGTACTGCAGACACAACTACGGGGTCGGTGAGAGTTTCAGTGTGC
AGCGGCGA )

Reverse Primer

ot JS 55y 1 RSl it e 3ol Ll e it} 53 MHC-DRBL 5 ¥ 3555 sy i ¥ S5
] 00

Figure 4. Nucleotide sequence of exon 2 of the MHC-DRB1 gene in one of the samples. Primer complementary
regions are indicated in bold type while the Rasl sites are underlined
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Table 5. Analysis of variance (ANOVA) for 3 months weight

Pr>F F value Sl yo Sl Slayye £g0ome PSS L )l
<IYY Y VYW/AY YY/EA Y slo o
LAy LIy Y/¥Y a/sy ¥ 595
-IY¥ . /v /v \ i
<IV¥ o/ OFIYA INZAYN \ Jiad
<[00 Nite YIAY YIAY ) g s

N3 eop2)90 ) 098 2 59y 2 DRB (5 s yon b
o) 0 Sl 5yse g odd sdalin wwsSojea L
e a5 Al /¥ g /0D Cuip A BT
)3 (SuwgSajopn I puisr ol odalie (JuwsSyjgyin
Sl ld e ol s gl b as g ezl

SYL S5 as Ll RFLP claclSls a5 bl ]
2> S5 E95 Ol Sl opld pasls g e
0>l duwlore 4y pladl adllas (pl )0 plpls cu] Cunos
ool 2 (VIWVA) oids auwloes (yeilds sl .as (1) gl
Gy Sy oSils ol & Casl oyl oI L 3o
0a3lS d () Joda) 205 )18 oolitl 3)50 £95 (y
ol Sy a2 yn g S £95 298 S3F Hho 4 (Pl
olitul g yVL g9 > (Ui gyt (ol RS (S
95 O St 0, 6 VL (s el & (6 S ]
5 Bl s ol @l b Gl (YY) ol il
XawsS DRBL 5 lp gols gasls (V) o )Ken

O3 Y 0981 > IS dix a8l (LS B0 oyl b
o g5} 5 sl ge Agi js uio » MHC-DRB1
oS oS jgen g S 1) (g cn ey ©9%0 59y
shis BB s AA 0isen (¥ Joio) )b 1) Jgs 459
SbOgKjepn g Cul YV A 159 b AB g
Conl dtilys GwgSjora dbml g (6)5 (W e
sl opl aomd o8 208 b 0y el it il B o
Sy oo o Ll 00l LS 1) 05 i ie Liliél
S Ghed g plo oilyl ghed > wsSoier cl
Y iy o oo w3 (0 San 1y 095 )15 58 o2y 55 (i
(B Jgaz) )5 3929 (g5 ilises sacaig] (Sale

s DRB » Jbais o o5 ol lis o0l wlabss
AP 53 iy ©lie LDRBL (5 9551 (JS5 x> bl
O LRI uLu.u LQ(‘ Hidged (gmwyy 1) u.sﬁfl,a M«d;
Slgi (o o onl 45 B39e5 Ol 9 3,1 3929 b3yl (Sale
P ol Gl asly p losll of S glye @
5 oblieme pimen )5 HE dangl Djge MidweS
DRB3 (5} ol (JS& diz (coyp b (M) lgerdgms
Oy lowr b o LS g 09y JgMg)l o5 3135 )
caslio sl (3135 oMol (el )lS byl 5 bl cas

Sl o9y cul Ol S

M58l a5l eolaiwl b kodly g Jloy oUj)l 51 me
059 sodly &S s ol aseis opl (+/VF a5ews) SPSS
Sl owbyls 4320 1V s oy mije8 s (Salo £

MHC-DRBL ;Y 5551 LS5 din S92 a5 (0l
i A Ras | sy wpl 5l oolizel b gas 5 45 1,
g5 O S b Cumes p odd olwlis JTF b i
o o s sl 34 el sl 03,5 sl il
ol 3 oslizl 1y 35,0 DRBL 15 ¥ 155) LS5 s
S LS Jb o4 b S e LS Ras | sy,
Xy e cqa Rasl by mpl ) oolatul osims i
Ll ol oais @) a3b 3 DRBL 15 Y 038] > IS5
ol 5l oalisal b M3 5 ) 0 el el IS5 sz
2 ol Ol )lS 5 (Y8) cawl suis plol Bsal 4 Tagl
Pstl Tagl ales jl cibisee clama 3T b o5 ol U5 3590
YV AQ) 3l 3959 LiawsS ,o Rsal 4 Sacll Bsal Sacl
(VFe Yy

Y 0985 Lbp cae Bsal g Tagl (slag 3l 5l eolatul
40 b (B 5 A) I 92 154 o culis > 3 DRBL 15
5 oslizul (Y8) casl 0133,5 (BB 5 AB AA) s
SawgS ;> DRBL 5 ¥ (49551 i caa Rsal 45l
ozl 9 b oy cuew (G ol @l wles
gy VA g W1 Ve oSl LhusS )3 sl 03 gl 3
A Laxta ol 5 (V) PR s g w15 > (Y)
ol (10) g3 YA L WY 3155015 )5 5 (A)
S oslawl ¢l s b gillee piored (sl 0l
Oiesls 5 DRB3 (55 Y (9551 5 cax Ras | g3l
cosl 01d T4 sbel 5 ol K5 wn lols o
(¥Y)

Oopxed @lylee gms b Gmer 9 98
290 Frosjgre g (HO) oad odalie g jo e
S5 B oy e oS a3l (He) izl
55 &5 5 SB (V i) 0ad drlome slaails
Aibe MHC-DRBL f 5 5l cames cpl VU
Sbosmie ((IYY) 0 el edalie wwsSoje
&95 odimd (LI & g (+/FFY) sl 350 (insgs o in
a3 ol @l b Gllae () Ji2) cul ol el 53 VL
Slp 1y ol ssaliie wgSjoyin (V) oo 5 (B
5 550l idges iyS /08 usSle LawsS DRBL 3
O o > odb odaliie (g jeyi ) oS
V) ohlenr 5 (oblpe 35 a5l A/EY )


http://dx.doi.org/10.52547/rap.11.29.107
http://rap.sanru.ac.ir/article-1-998-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 ]

[ DOI: 10.52547/rap.11.29.107 ]

MY

WAR 50l YR ojledd /il Jls oob> Cladss sleuing sy

Sl 4 g bbb o cuwlis daljjc)'tol syl ‘51);.
wiea A 0j iobe b AD 5 AC oiss
Pl g 65 SW culio b b ity jlasl g o0
SawsNjoys dbul 9 (D 5 C) 9 A Lall ol 9o (B
e owizmen bl 4l 45 (ol YL dg 5
Sge ly 1S 0 S lgie @ 0 cpl o il sl
390 1 &Ip gl slaasliy 3wy Clao (S (S

25 )8 dey

(13,48 9 S5
Ble 9 ipgliS pole ol (cdnghy (lggee
S5 D395 (el ) el gy &8 et oxnbo
Ciglae ol ygel oy gt | pinen bl Josa
by ol gjpalis sl plojl (b Sy 35
S pdiges 0 & Wl oo 8 Bl loguase

(Sod (pyp & (VA) HlSer g Slog 38 (5)5S
Wy b Sglogw slaJols g DRB (f (JSbsie oy
bl bl ol (uign oyd g b (22 gy
slp wals Sl & Glgie 4 1y DRB bgs zols po
Oty g plp y3 polie 5 dxiwe (6y0d slagls 9 SCC
P3)S (B

Y osBl » SS da yp a4 (V0) e 5 g
dgdze mu il g3 3l edlaiwl L (NSl 5 0 DBR o
15 b ol bls)l g RFLP bg, 4 Taq | 5 Pst I oxs
ol p ISbaz o 1) obgme bl g sl S8
i3ges 155 S S Mg o (o939 (elsl 9 5

S5 & b Gl GS ol @l IS sk
oyl ol cawlio DRBL 5 aallas (5l; PCR-RFLP
03 Vel b dx & cwl (A gl Buios
S o 1) RaS | by w3l j) edlizel L 1, 5 DRB1

10.
11.

12.

YU g9 oaimdlis addllas (pl )5 0ud duwlre (la s li
Caol cpl o lis YU w9 Canl D5 cpl )
9 Gl > bbb 0 pds gl Sie p Cumes &

Dgd o (S10)18 Wdaed (5 Sen

&l
Andersson, L. 1996. Major histocompatibility complex evolution. In: School LB, Lamont SJ,
editors. The Major Histocompatibility Complex Region of Domestic Animal Species. Boca
Raton, FL, USA: CRC Press, 1-15 pp.
Ashrafi, F., K. Mardani, A. Hashemi, R. Darvishzadeh and M. Farhadian. 2014. Association of
molecular polymorphism in exon 2 of Ovar-DRB1 gene with weight traits in Iranian Makuie
sheep breed. Turkish Journal of Veterinary and Animal Sciences, 38: 126-132.
Brujeni, G.H.N., M. Emam, H. Mahmoudzadeh, E. Hamedmonfared, R. Talebnia Jahromi and
H. Rezaei. 2009. Typing of ovar-DRB1 second exon with PCR-RFLP technique in Iranian
Shaul Sheep. Iran. J. Vet. Res., 10(3:28): 250-254 (In Persian).
Dietz, A.B., N.D. Cohen, L. Timms and M.E. Kehrli. 1997. Bovine lymphocyte antigen class Il
alleles as risk factors for high somatic cell counts in milk of lactation. Dairy Cows. Journal of
Dairy Science, 80: 406-412.
Dukkipati, V.S.R., H.T. Blair, D.J. Garrick and A. Murray. 2006. Ovar-Mhc’- Ovine major
histocompatibility complex: Role in genetic resistance to diseases. New Zealand Veterinary
Journal, 54(4): 153-160.
Eghbalsaied, S., K. Ghaedi, M. Forouzanfar, M. Hajian, S.M. Hosseini and M.H. Nasr-e-
Esfahan. 2009. Science and technology of farm animal Transgenesis. Yakhteh Medical Journal,
11(2): 78-87.
Jamshidi, R., G.H.N. Brujeni, A. Derakhshandeh and R. Talebnia. 2011. Exon 2 Ovar-DRB1
gene polymorphism in the Iranian Sangsari sheep. Int. J. Vet. Res., 5(1): 59-62.
Jugo, B.M. and A. Vicario. 2000. Single-strand conformational polymorphism and sequence
polymorphism of MHC-DRB in Latxa and Karrantzar sheep: implications for Caprinae
phylogeny. Immunogenetics. 51: 887-897.
Hajializadeh, R., A. Seyed, D. Rafat, R. Notter, G. Moghaddam and A. Nematollahi. 2015.
Fecal egg counts for gastrointestinal nematodes are associated with a polymorphism in the
MHC-DRBL1 gene in the Iranian Ghezel sheep breed. Frontiers in Genetics, 6(105): 1-11.
Konnai, S., Y. Nagaoka, S. Takeshima, M. Onuma and Y. Aida. 2003. Sequences and diversity
of 17 new Ovar-DRBL1 alleles from three breeds of sheep. Eur J Immunogenet, 30: 275-282.
Konnai, S., Y. Nagaoka, S. Takesima, M. Onuma and Y. Aida. 2003b. Technical Note: DNA
typing for Ovine MHC DRBL1 using polymerase chain reaction-restriction fragments length
polymorphism (PCR-RFLP). Journal of Dairy Sciense, 86: 3362-3365.
Kostia, S., J. Kantanen, M. Kolkkals and S.L. Varvio. 1998. Applicability of SSCP analysis for
MHC genotyping: fingerprinting of Ovar-DRB1 exon 2 alleles from Finnish and Russian
breeds. Animal Genetic, 29: 453-455.


http://dx.doi.org/10.52547/rap.11.29.107
http://rap.sanru.ac.ir/article-1-998-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 ]

[ DOI: 10.52547/rap.11.29.107 ]

VY

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

S5y ady Slao b o bls)l g PCR-RFLP 39, 4 MHC-DRBL ()3 ¥ 351 IS5 s o)

Lewin, H.A., G.C. Russell and E.J. Glass. 1999. Comparative organization and function of the
major histocompatibility complex of domesticated cattle. Immunological Reviews, 167: 145-
58.

Li, R.Y., W.Q. Hui, B. Jia, G. Shi, Q. Zhao, H. Shen, Q. Peng, L.M. Lv, Q.W. Zhou and H.T.
Li. 2011 The relationship between MHC-DRB1 gene second exon polymorphism and
hydatidosis resistance of Chinese merino (Sinkiang Junken type), Kazakh and Duolang sheep.
Parasite. 18: 163-169.

Li, R.Y., B. Jia, W.J. Zhang, Z.S. Zhao, G.Q. Shi, H. Shen, Q. Peng, L.M. Lv, Q.W. Zhou and
Y.C. Du. 2010. Analysis of the relationship between MHC-DRB1 gene polymorphism and
hydatidosis in Kazakh sheep. Asian Australasian Journal of Animal Sciences, 23: 1145-1151.
Maramazi, S. 2014. Study of expression and polymorphism of important candidate genes and
their relationship with milk production in Iranian Adani goat. Master's Thesis. Tarbiat Modares
University (In Persian).

Mehrabadi, E., M.R. Mohammadabadi, A. Esmaeilizadeh Kashkeieh, and R.A. Ali Neghizadeh.
2011. Polymorphism of exon 2 of GoLA-DRB3 gene in Nadoshan goat using PCR-RFLP
method. Journal of Animal Science Research, 3: 274-279 (In Persian).

Mohammadabadi, M.R. and G.E. Sulimova. 2004. Diversity of BoOLA-DRBS3 alleles in Russian
Yaroslavl cattle (Bos taurus) by PCR-RFLP. The first congress on Animal science and Aquatic
Science. Iran, Tehran (In Persian).

Mohammadi, A., M.R. Nassiry, J. Mosafer, M.R. Mohammadabadi and G.E. Sulimova. 2009.
Distribution of BoLA-DRB3 Allelic Frequencies and ldentification of a New Allele in the
Iranian Cattle Breed Sistani (Bos indicus). Russian Journal of Genetics, 45(2): 198-202.
Nikbakht, G., R. Hossein, M. Stear and M.A. Talebi. 2012. Allelic polymorphism in the second
exon of Ovar-DRBL1 in fat-tailed sheep. Veterinary Journal. 192: 547-549 (In Persian).

Orians, G.H. 1990. The Preservation and valuation of biological resources. University of
Washington Press.

Ruff, G., U. Sattler, D. Martinez, J. Maillard, C. Chartier, N. Saitbekova, M. Glowatzki and C.
Gaillard. 2003. Association studies using random and candidate microsatellite loci in two
infectious goat diseases. Genetics Selection, 35:113-119.

Rahimnahal, S., J. Fayazi, Kh. Mirzadeh, M.T. Beigi Nasiri and H.A. Roshanfekr. 2013.
Investigation of polymorphism BoLA-DRB3 exon 2 gene in populations of buffaloes in
Khuzestan using PCR-RFLP method. Genetic Engineering and Biotechnology, 1(2): 128-121
(In Persian).

Sadeghi, S.A.T., M. Rokouei, M. Vafay Valleh, M.A. Abbasi and H. Faraji Arogh. 2018.
Determination of breeding goals and economic values of Adani goat in pasture system. J. of
Ruminant Research, 5(4): 21-34.

Sheikh, F.D., T.K. Bhattacharya, P. Kumar and A. Sharma. 2006. DRB3.2 gene polymorphism
and its association with pashmina production in Changthangi goat. Journal compilation, 271-
276.

Shrivastava, K., P. Kumar, N.R. Sahoo, A. Kumar, M.F. Khan, A. Kumar, A. Prasad, B. Patel,
A. Nasir, B. Bhushan and D. Sharma. 2015. Genotyping of major histocompatibility complex
Class Il DRB gene in Rohilkhandi goats by polymerase chain reaction-restriction fragment
length polymorphism and DNA sequencing. Veterinary World, 8(10): 1183-1188.

Soumya, G., R. Massimo Andreatta, G. Ying, T. Kaever, M. Nielsen, C. McMurtrey, W.
Hildebrand, B. Peters and D.M. Zajonc. 2017. Unconventional Peptide Presentation by Major
Histocompatibility (MHC) Class | allele. J. Biol. Chem. 10.1074/jbc.M117.776542

Wojdak, K., I. Kmiec, I. Kowalewska-Luczak and M. Warliniski. 2007. DRB3 Gene
Polymorphism and Somatic Cell Count in Milk of Jersey Cows. Journal of Animal and
Veterinary Advances, 6(8): 1006-1011.

Yakubu, A., A. Salako, M. De Donato, M. Takeet, S. Peters, M. Adefenwa, M. Okpeku and M.
Wheto, et al. 2013. Genetic diversity in exon 2 of the major histocompatibility complex class Il
DQB1 locus in Nigerian goats. Biochemistry Genetic, 51(11-12): 954-966.

Yongju, Z., X. Huizhong, S. Lixiang and Z. Jiahua. 2011. Polymorphisms in Exon 2 of MHC
Class Il DRB3 Gene of 10 Domestic Goats in Southwest China. Journal of Animal Science, 6:
752-756.


http://dx.doi.org/10.52547/rap.11.29.107
http://rap.sanru.ac.ir/article-1-998-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 ]

[ DOI: 10.52547/rap.11.29.107 ]

Research on Animal Production, Vol. 11, No. 29, Autumn 2020 .........o.oitiniirintitit et eiiee e eie e e e ert e e e e e eaeaaas 115

Investigation of Polymorphism in Exon Il of MHC-DRB1 Gene Using PCR-RFLP
Technique and Its Association with Growth Traits in Adani Goat

Sakine Hezarsi Bori', Mohammad Taghi Beigi Nassiri?, Hedayatollah Roshanfekr? and
Mahmood Nazari®

1- M.Sc. Graduate of Animal genetic and Breeding, Faculty of Animal Science and Food Technology, Agricultural
science and Natural Resources University of Khuzestan, Ahvaz, Iran,
(Corresponding Author: Email: sakinehhezarsi@gmail.com)
2 and 3- Professor and Assistant Professor, Department of Animal Science, Faculty of Animal science and Food
Technology, Agricultural Science and Natural Resources University of Khuzestan, Ahvaz, Iran
Received: February 27, 2019 Accepted: June 13, 2020

Abstract

In the present study, blood samples were collected from 97 Adani goat from Bushehr
province in order to identify the polymorphism in the exon Il region of MHC-DRB1 gene
(Major Histocompatibility Complex) and also, its association with growth traits (birth weight
and 3 months weight). Genomic DNA was extracted from blood samples. A 279-bp fragment
was amplified using polymerase chain reaction (PCR). Eventually, the PCR products were
digested by Rasl enzyme. The results showed that there were 4 types of alleles A, B, C and D in
this locus with the frequencies of %51, %26.8, %13.4 and %8.8, respectively. Five genotypes
including AA, AB, BB, AC and AD were identified with the frequency of %14.432, %28.866,
%12.371, %26.80 and %17.525, respectively. The results indicated polymorphism and high
heterozygosity in the population under study. Also, the number of effective alleles, Shannon
index, expected and observed heterozygosity for this site was calculated at 2.794, 1.179, 0.642
and 0.732, respectively. Moreover, the chi-square (%) test showed that population was not in
Hardy-Weinberg equilibrium. The ANOVA results showed that the effect of different genotypes
on birth weight was significant (p<0.05), but it was not significant on 3 MW (p<0.05).
Furthermore, other traits such as dam age, sex, season and birth type effects were not significant
on the growth traits (p<0.05). The highest birth weight was found for heterozygous AC and AD
genotypes (3.05 and 3.02 Kg, respectively), and the lowest birth weight was related to pure AA
genotype (1.75 Kg). It seems that selecting AC and AD genotypes can be expected to increase
birth weight in Adani goat. Also, we expect that this gene can act as a candidate gene for genetic
improvement of some growth traits in goat breeding programs.

Keywords: Polymorphism, MHC Gene, RFLP, Adani Goat


http://dx.doi.org/10.52547/rap.11.29.107
http://rap.sanru.ac.ir/article-1-998-en.html
http://www.tcpdf.org

