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Abstract: In cattle, caseins are subdivided into four main groups: «S1-, @S2-, B- and k-caseins. K-caseins
(CSN2) considerably differ from other caseins in structwre and other properties. Testing the A and B alleles is
of practical importance, because the milk of cows that carry the B allele of CSN3 has a better thermal resistance
and shorter coagulation time, better curdles and contains micelles of different sizes. Iraman Sistani cattle
(Bos indicus) are a heavy built breed and used as dual-purpose cattle breed in Eastern Iran. This breed is a
genetic resowrce that shows special features of adaptation to rustic environments. One of the most distinctive
features of Sistani cattle is its great capability to resist diseases which makes it a potential reservoir of
germplasm useful for future crosses. Our main goal was to study DNA-polymorphism of the CSN3 gene 1n the
Iraman Sistami native cattle (Bos indicus) and analyze the mformation value of CSN3 gene polymorphism as
a genetic marker. We genotyped and analyzed 65 animals of this breed using PCR-RFLP. The frequencies of
A and B alleles were 0.6385 and 0.3615 and those of AA, AB and BB genotypes were 0.4000, 0.4769 and 0.1231,
respectively. In the Sistam Zebu breed, frequency of B allele 1s lugher than other Zebu breeds, indicating that

mntensive selection for dairy production have been done and indirectly influenced CSN3 allele frequencies.
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INTRODUCTION

Milk is the characteristic secretion of the mammary
glands of all mammals. Because of its function in nutrition
of the young, it 1s necessarily complex; it must supply
nutrients, minerals and vitamins in proper form, kind and
amount. Caseins are milk proteins that account for 80%
of all proteins synthesized by cells of the mammary gland
during lactation. In cattle, caseins are subdivided into
four main groups: ¢S1-, ¢S2-, B- and k-caseins. Casein
genes of cattle are located in the g31-33 region of
chromosome 6. The S1-, ®S2- and P-casein genes are
linked most closely and form an evolutionanly related
family, whereas the k-casein (CSN3) gene 1s at least 70 kb
away from others (Ferretti ez al., 1990).

k-caseins considerably differ from other caseins in
sttucture and other properties. They are lghly
homologous to the y cham of fibrinogen and fulfill a
function similar to the function of this protein: they serve
a stabilizing factor during the formation of micellar
structure 1 curdling milk (Sulimova et al., 2007).

The total size of CSN3is about 13 kb divided into
5 exons and presents two common genetic variants, A and
B and these alleles differ by substitutions in 2 amino acids
at positions 136 Thr(A)/Ile(B) and 148 Asp(A)/Ala(B).

The variant CSN3 B 1is associated with processing
properties, such as cheese making (Alipanah et al., 2007).
Most single-nucleotide polymorphisms (SNPs) in protein-
coding regions are located in exon IV. Twelve genetic
variants of the CSN3 gene have been described in cattle:
A, B, B2, C E FFL1G, H [ A(1) and I (Kaminski, 1996,
Prinzenberg et al., 1999; Sulimova et al., 1992). One more
variant (G 1) has been detected in the yak (Sulimova et al.,
1996). Most of these variants are rare; they are found in
only a few breeds and usually at low frequencies.

The use of DNA polymorphic markers allows the
determination of individual genotypes at many Joci and
provides information on population parameters such as
allele frequencies as well as improving selection by marker
assisted selection.

The SNSs in exon IV of the gene that lead to amino
acid substitutions in the protein molecule also determine
the appearance or disappearance of restriction sites.
Several methods of typing alleles A and B of the CSN3
gene at the DNA levels have been developed to date.
They use different restriction endonucleases, including

Hinfl, Hindlll, Psfl, Tagql, Haelll and AMbell
(Denicowt et al, 1990, Gladyr et al, 2000,
Schlieben et @l., 1991; Sulimova et al., 1992, 1998%).

Testing the A and B alleles 13 of practical importance,
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because the milk of cows that carry the B allele of CSN3
has a better thermal resistance and shorter coagulation
time, better curdles and contains micelles of different
sizes, which 1s preferable cheese-making (Alipanah et al.,
2007, Sulimova et af., 2007). The cheese yield from the
milk of cows with genotype BB 1s 10% higher compared to
the milk of AA cows (Bovenhuis et al., 1992). The B allele
of CSN3 not only promotes an increase m cheese yielding
capacity and improvement of cheese quality, but also is
correlated with other valuable parameters of milk
productivity (protein content and milk yield) (Gladyr et al.,
2000, Kalashnikova et ol , 2002). Selection for the B allele
of CSN3 1s part of cattle breeding programs in many
developed countries (Pedersen, 1991).
databases contain data on CSN3 gene polymorphism in

International

cattle breeds mn 23 breeds (http://dga jouy.inra fi/cgi-
buvlgbc/Req breeds. pl?’BASE=cattle) and about 6
Russian breeds reported by Sulimova et al. (2007) and
Alipanah et al. (2007) most of such studies have been
done on European cattle breeds and very little information
15 available concerming the genetic polymorphism
cattle breeds native Tran. Zakizadeh et al. (2007) studied
K-casein gene only in Tranaian Sarabi dairy cattle breed,
that spreads in the Northwest of Tran. Traman Sistani cattle
are a heavy built breed and used as dual-purpose cattle
breed in Eastern Iran. This black-in-color breed, that is
also native to Pakistan and Afghanistan, is a genetic
resource that shows special features of adaptation to
rustic environments. Such characteristic has become a
biotype of great interest for the meat production industry
within the last few years. One of the most distinctive
features of Sistaru cattle 13 its great capability to resist
diseases which makes it a potential reservoir of germplasm
useful for future crosses. There are no data on Iranian
Sistani cattle breed on CSN3 gene polymorphism. Our
main goal was to study DNA-polymorphism of the CSN3
gene in the Tranian Sistani native cattle (Bos indicus) and
analyze the of CSN3 gene
polymorphism as a genetic marker.

information value

MATERIALS AND METHODS

We genotyped and analyzed 65 ammals of Iranian
Sistaru cattle breed (Bos indicus). Blood Samples (n = 65)
were collected from an Iraman Sistam herd m Zehak
Research Station located at Zabol (south-east of Tran) by
needle punctionure of the left jugular vein, with using a
5 mL vacutainer, containing 7.5 mg EDTA. The tubes
were maintained at -20°C until used for DNA extraction.
Whole blood (100 pul.) was used as source for DNA, which
was extracted by a modified guanidine isothiocyanate-

silica gel method (Boom et al., 1989). This study was
conducted in Shahid Bahonar University of Kerman
during autummn, 2006.

A 228 bp fragment of exon IV of the CSN3 gene was
amplified by the PCR method. Briefly, the PCR was
performed in a final volume of 20 pl. containing 40 ng of
template DNA, 10 pmol of each primer (SGE 5'-
TATCATTTATGGCCATTGGACCA-3) and SGO (5-
CTTCTTTGATGTCTCCTTAGTT-3), PCR buffer (20 mM
Tris-HC1 pH 8.4, 50 mM KCI), 1.5 mM MgC1,, 0.25 mM of
dNTPs and 1 U of Tag DNA polymerase. DNA was
denatured at 95°C for 2 mm and then 35 amplification
cycles were performed according te the following
protocol: 30 sec at 95°C, 40sec at 55°C and 30 sec at 72°C.
The final stage of synthesis was performed at 72°C for
7 min. PCR products were electrophoresed on 1.5%
agarose gels in order to check the quality and specificity
of DNA fragment amplification. To examine the nucleotide
sequence variability at the CSN3 locus, three restriction
enzymes Hinfl, Hindlll and Tagl were chosen based on
their ability to cut DNA in this exon. Aliquots (10 pL) of
the PCR products (228 bp) were digested with the
restriction enzymes according to manufacturer’s
instructions.

Mspl restriction fragments of plasmid pBR322 or
marker M50 were used as molecular weight markers. After
ethidium bromide staining, the gels were photographed
under UV light with a GAS 9000 Gel Documentation
System (UVTtech, UK) and the relative migration of the
DNA bands was estimated.

The POPGENE 3.1 (Yeh et al, 1999) and
STATISTICA 6.0 (StatSoft, 1996) software packages were
used for statistical analysis. To estimate the heterozygote
excess in the amimal samples studied, we used Selender’s
coefficient: D = (Hobs —Hexp)/Hexp, where Hobs is the
observed heterozygosity and Hexp 1s the expected
heterozygosity (Pudovkin et al., 1996).

RESULTS

We selected a 228 bp segment located in exon TV of
the gene for irn vitro amplification to account the
distribution of polymorphic restriction sites that could be
used for testing the allelic variants of the CSN3 gene
(Sulimova et al., 2007). This segment encodes the amino
acid sequence from amino acid residue 103 to the end of
the peptide and partly covers the 3'-untranslated region
(primer SGO is located in the 3 region immediately behind
the stop codon). Tt contains polymorphic restriction sites
for four endonucleases: Tagl and HindIl sites of allele B
and Hinfl and Pstl sites of allele A (Fig. 1). The presence
of polymorphic restriction sites for several restriction
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