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Table 1 - Sequence of primers, the size of PCR products and restriction enzymes for fragments digestion

Sielfle 55 oSl ol S5 o w5l
locus Size of locus Primer Restriction enzyme
B-L 374 bp F: 5-CAGCGTTCTTCTTCTGCGGT-3’ Msp |

R: 5-TCACCTTGGGCTCCACTGCG-3 (33) oy g 45
B-F 1048 bp F: 5-GCAGAGCTCCATACCCTGCG-3 Msp |

R: 5-GGTGTGGTACGTGCCGTCGCC-3 (12) 154, Lo
B-G 401 bp F: 5-TGTCTCTTCTTCACCTCCACC-3' Msp |

R: 5-GCAGTTCTGTTCTCCCTTCAT-3 (32) oy Ko g 45

109 bp Lasd et

189 bp Ladder

1048 bp

— -y

A

100 bip Ladder

C

5b s 100 JsSlge 159 ;55055 b duoys 93 5,81 J5 g5y (C: B-G B: B-F A: B-L) aslllas 3,40 35 slaolols (sl PCR &Y gameo (gosnlin = 1 JSK0
Figure 1 - Observation of PCR products for studied loci (A: B-L, B: B-F and C: B-G) on %2 agarose gel with 100 bp molecular
weight marker
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Figure 2 - Observed genotypic patterns from enzymatic digestion of PCR products for studied loci on %4 agarose gel
with 50 bp molecular weight marker
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Table 2 - Allelic and genotypic frequencies, mean heterozygosity and observed and expected heterozygosity for B-L locus in studied
indigenous chicken population

slp boguer IS
Breed Total populations
RN 9 o ol Ny Shile
Allele and Common W. Azarbaijan  Marandi  Mazandarani
Genotype
gl A 0 0 0 0 0
Allelic frequency B 1 1 1 1 1
3,90) 04 esmlie 5 Slgl AA - - - - -
(sl AB - - - - -
Genotypic frequency BB ) ) ) ) )
ob. (ex.)
95l S8 - - - - -
XZ
(R P PN I P 0(1) 0(1) 0(1) 0(1) 0(1)
ol odnlin
Hetero. (Homo.) observed frequency
(stomosSessan) ipsSjo i Slolyd 0(1) 0(1) 0(1) 0(1) 0(1)
il 590
Hetero. (Homo.) expected frequency
strsSaja i buogio 0 0 0 0 0
Mean heterozygosity
Opls cleMbl jasls 0 0 0 0 0
Shannon's Information index
o5 adld 0 0 0 0 0

Fixation index
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ol jo s NN (laass ) edlatwl 390 iglate (gl g
Do daled zls )0
AN gM ol Slghs hde op i B-G 55 ols 5
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Table 3 - Allelic and genotypic frequencies, mean heterozygosity and observed and expected heterozygosity for B-F locus in studied
indigenous chicken population

N g JS
Breed Total populations
555 9 JI o9 i el Shipe shuile
Allele and Common W. Azarbaijan Marandi Mazandarani
Genotype
T Slelys C 0.22 0.02 0.04 0.21 0.12
Allelic frequency G 0.78 0.98 0.96 0.79 0.88
o ssaliv uigii Slolys cC 0 (0.04) 0 (0) 0 (0) 0(0.04) 0(0.02)
(5] 3,50) CG 0.44(0.35) 0.04(0.04) 0.08 (0.08) 0.42 (0.34) 0.25(0.21)
Genotypic GG 0.56 (0.61)  0.96 (0.96) 0.92 (0.92) 0.58 (0.62) 0.75 (0.77)
frequency ob. (ex.)
95wl S 3.76™ 0.01™ 0.06™ 3.33™ 3.80™
XZ
(L5 590) (siamrsSajgyid Slglyd 0.44 (0.56)  0.04 (0.96) 0.08 (0.92) 0.42 (0.58) 0.25(0.75)
045 odnlie
Hetero. (Homo.) observed frequency
(L5 5908) (siansSajgyid Slglyd 0.35(0.65) 0.04 (0.96) 0.07 (0.93) 0.33(0.67) 0.22 (0.78)
it 3590
Hetero. (Homo.) expected frequency
S gy Lawgie 0.19 0.19 0.19 0.19 0.19
Mean heterozygosity
ool SleMbl asls 0.52 0.09 0.16 0.51 0.37
Shannon's Information index
il adli -0.28 -0.02 -0.04 -0.26 -0.13

Fixation index

Ns: Non significant (P < 0. 05)
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Table 4 - Allelic and genotypic frequencies, mean heterozygosity and observed and expected heterozygosity for B-G
locus in studied indigenous chicken population

N by JS
Breed Total
w5 s J 50 st obrl) 8y e populations
Allele and Common W. Azarbaijan Marandi ~ Mazandarani
Genotype
T Sl M 0.17 0.44 0.36 0.16 0.28
Allelic frequency N 0.83 0.56 0.64 0.84 0.72
o otaliie igif Slolyd MM 0.16 (0.03) 0.02 (0.19) 0(0.12) 0 (0.02) 0.05 (0.08)
(sl 3,50) MN 0.02 (0.28) 0.84 (0.50) 0.72 (0.47)  0.32(0.27) 0.47(0.41)
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Introduction Chicken major histocompatibility complex (MHC) region are important in immune responses,
resistance to diseases, and relationships with evolution processes. The chicken major histocompatibility complex
is composed of two gene regions: the B and Y (Rfp-Y) loci, both located on micro chromosome 16. The B locus
includes three gene classes, | (B-F), 1l (B-L) and IV (B-G). The chicken major histocompatibility complex,
consists of several clusters of highly polymorphic genes, some of which are associated with disease resistance.
The class | and class Il antigens resemble their mammalian counterparts in the encoded protein structure. The
class IV region encodes the B blood group antigens, which are readily identified by serological blood-typing.
The class Il region appears to be divided in chickens, with some elements that are MHC-linked and others that
map elsewhere. In addition the Rfp-Y system, which bears a strong similarity to the MHC, maps to the opposite
side of the nucleolar organizer region on the same micro chromosome as the MHC. Each class of MHC genes is
a potential candidate for a role in disease resistance. The MHC genes show associations with response to
diseases as diverse as virally induced neoplasia, bacterial, parasitic and auto-immune diseases.

Materials and Methods In this study, allelic polymorphism in B-L, B-F and B-G loci involved in the
immune system in four Iranian indigenous chickens were examined using PCR-RFLP technique. Two hundred
birds including common, West Azerbaijan, Marandi, Mazandarani indigenous chicken breeds were selected. As
much as 1-2 ml of blood was taken from each of the chicken. Blood samples were transferred to the
anticoagulant (Ethylene diamine tetra acetic acid) tubes in the vicinity of the ice to the genetic and
biotechnological laboratory of Islamic Azad University, Maragheh branch and until the onset of genomic DNA
extraction and subsequent experiments were kept at -20°C. In the extraction of the genomic DNA of blood
samples, the salting out method and for amplify of each locus, a pair of specific primers was used. For detection
of mutation in the loci the Msp | enzyme was used. For genetic analysis of data derived from digestive enzymes
in indigenous chickens, POPGENE software version 1.32 was used. This software is used to estimate the allele
and genotypic frequencies, observed and expected heterozygosity, mean heterozygosity, Hardy-Weinberg
equilibrium, Fixation index, Shannon information index, and other genetic parameters.

Results and Discussion According to this study results, in the 374-bp locus of B-L, after enzymatic
digestion, only BB genotype and monomorphic was detected. In the 1048 bp locus of B-F, two genotypes CG
and GG were identified and the C allele included 515, 410, 75 and 47 bp bands, and the G allele also included
bands of 410, 302, 213, 75 and 47 bp and the %2 calculated in this locus was not significant for all populations (P
< 0.05), and all populations were in Hardy-Weinberg equilibrium. Three Genotype MM, MN and NN genotypes
were identified for the locus of B-G (401 bp), M allele included a 401 bp band and N allele included bands of
350 and 51 bp. The x2 calculated in this locus was not significant for the indigenous chicken population of
Mazandarani (P < 0.05) and this population was in Hardy-Weinberg equilibrium. The Shannon information
index was calculated to be 0.37 and 0.59 in markers loci of B-F and B-G, respectively, and the fixation index
values were -0.13 and -0.17, respectively. The highest observed heterozygosity index for B-L and B-G loci was
0.24 and 0.57, respectively. Estimation of the negative fixation index values in the studied chickens populations
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could be due to the high selection rate in the populations. The fixation index values is always variable in range -1
to 1, and its negativity indicates a decrease in heterozygosity and increase in homozygosity or increased
inbreeding, as well as a deviation from the Hardy-Weinberg equilibrium in the populations. Shannon's
information index is an estimate of genetic diversity in populations. In all of the populations studied, the B-G
locus has a relatively high genetic diversity.

Conclusion Regarding the polymorphism in the two gene sites (B-F and B-G) studied and the heterozygosity
reduction in the populations studied, can be prevented from occurrence of non-random crosses in populations
and prevented the reduction of heterozygosity and thus reduced genetic diversity. Also, by studying the immune
responses associated with these two gene sites, from these genes can be used as marker for genetic breeding in
indigenous chickens for increase of resistance to diseases.

Key words: Indigenous chicken, MHC, PCR-RFLP, Polymorphism.



