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Abstract

Background and Objective: /sp/0 isa molecular chaperone and cell preservation against heat shock, considered as the ideal
biological marker for measuring heat stress in animals, its polymorphism may affect stress tolerance bulls’ fertility. The study aimed to
identify polymorphism of Asp/0 gene in Holstein bulls born in Iraq. Materials and Methods: The study was carried out during
1st November, 2015 to 31th January, 2016, 29 Holstein bulls born in Irag, 2.5-3.5 years old, back to Artificial Insemination Center of
Abou-Ghareeb Baghdad, Irag, were used. Semen was collected by using the artificial vagina. DNA extracted then PCR amplified,
sequencing, BLAST analysis and multiple sequence alignment were carried out. Results: The results showed three haplotypes, haplotype
G1, haplotype G2 and haplotype G3 as a compare with the same gene in GenBank, they all showed silent mutations in different positions
except haplotype G2 showed a missense mutation in position 1451 as well as silent mutations. Conclusion: It is concluded that the
Holstein bulls born in Iraq have new polymorphism of Hsp/0 gene as a compare with same gene in GenBank, because of mutations.
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INTRODUCTION

Heat shock protein 70 (Hsp.70) is one of HSPs family and
its size is 68-73 kDa'. It is encoded by a single exon of the
Hsp70gene, the open reading frame to this gene is 1926 bp
approximately. The protein comprises 641 amino acids?. The
work of Hsp/0 is molecular chaperones and cell preservation
against heat shock, able of denaturing proteins’, it's one of
the most important roles is prevent aggregation of the
partially folded proteins remodel folding pathways and
regulate activity of proteins®. Expressed in response to heat
stress and environmental stress®, Asp./0 gene was considered
as the ideal biological marker for measuring heat stress in
animals®. Polymorphism of Asp/0 gene explains the
differences between individuals in the tolerance of stress
conditions such as heat stress, polymorphism produced by
genetic mutations which can be a useful to resist heat
stress’. Nucleotide polymorphisms in the hAsp/0 gene
promoter region may affect stress tolerance and haplotypes
of Hsp70 were associate with bulls’ fertility and heat
tolerance®?, the difference in reproductive performance was
also associated with polymorphism of Asp/0 gene'®. The
Hsp/0is available in spermatozoa of mature bulls. Although
the origin of the Holstein cattle is the cold regions (Europe),
can be bred and preserve in tropical and sup-tropical
environment like Iraq'?, Hsp/0 playing a pivotal function in
environmental and heat stress adaptation'*'*, because it is
playingimportantrolesin essential cellular processes and also
related to stress'™. The main objective of this study was to
identify the manipulation of genotype (molecular changing)
to capable with harsh environment (high temperature).
Therefore, polymorphisms of the Asp/0gene of the Holstein
bulls born in Iraq were identified. Since there have been no
studies and the lack of information dealing with this subject,
this study aimed to identify polymorphism of Hsp/0 gene
in Holstein bulls which are born in Iraq.

MATERIALS AND METHODS

Animals and semen collection: The study was carried out
during 1stNovember, 2015 to 31th January, 2016. Twenty nine
Holstein bulls born in Iraq of known fertility, 2.5-3.5 years old,
back to Artificial Insemination Center of Abou-Ghareeb
Baghdad, Iragq were used in the present study. Semen was
collected from all bulls by using the artificial vagina
method.

DNA extraction: The DNA was extracted from semen samples
using Chelex-100° (Sigma Aldrich, USA) as already described
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by Walsh et a/'® and modified by Manuja et al’.
Concentration and purity of DNA was estimated by using
Nano-drop system (Nano Drop thermo scientific 200, USA).
To determine the best purity, with an estimate 260/280 ratio,
which should be 1.8, that indicate the purity of the DNA'®,

PCR amplification: Amplifications were performed in
25 pL reactions (Table 1). According to First BASE
Laboratories/Malaysia, primer was used to amplify
conserved region  within the HSP70 promotor,
Hsp70-F.  ATGGCGAAAAACATGGCTATCGGC,  hsp/0R:
CTAATCCACCTCCTCAATGGTGGGGCC, First BASE
Laboratories/Malaysia, the PCR ( A-2040-1 My Genie/Gradient
Thermal Bioneer Korea) amplification cycling protocols of
PCR amplification are summarized in Table 2. The PCR
product was detected on 1.5% ethidium bromide stained
agarose gel. PCR product size was 1926 bp (Fig. 1).

Sequencing: The PCR products purification, then sequenced
in First BASE Laboratories/Malaysia. Nucleotide sequence
alignments and comparisons were done using the Geneious
version 10.1.3 software. BLAST analysis were carried out on
website http://www.ncbi.nlm.nih.gov., Multiple Sequence
Alignment  were  carried out on  website
http://www.ebi.ac.uk/Tools/msa/clustalo/ and compared
with same gene in Gene Bank accession number AY662497.1.

RESULTS AND DISCUSSION

Results of sequencing and the multiple sequence
alignment were compared with heat shock protein Hsp/0
gene of the Holstein bulls in the gene bank. Three new
haplotypes were detected and classified as three groups.

First group, the haplotype G1, is the closest haplotype to
heat shock protein Asp/0 gene in the Holstein bulls in the

Table 1: Components of PCR reactions
First BASE laboratories (2016)

Components Amount (L)
Water, nuclease free 9.5

2X PCR master mix 12.5
Forward primer (10 uM) 1.0
Reverse primer (10 uM) 1.0
DNA template (75 ng) 1.0
Total 25.0
Table 2: Cycling protocol of PCR amplification

Cycle steps Temperature (°C) Time No. of cycles
Initial denaturation 95 5 min 1
Denaturation 94 30 sec 30
Annealing 61 30 sec

Extension 72 2 min

Final extension 72 10 min 1
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Fig. 1: Gel electrophoresis of PCR products of Hsp/0 gene
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gene bank. This haplotype was exposed to genetic mutations
in nucleotides at positions, 6 (C<G), 174 (C<G), 282 (A<G)and
1339 (T<C). All mutations are silent that did not encode a
new amino acid. Fifteen Bulls were found in this group.

Second group, the haplotype G2, in comparison with
Hsp70 gene in the Holstein bulls in the gene bank and first
group. Nucleotides were substituted in eight different
positions, 114 (G<A), 174 (C<G). 282 (A<G) ,1339 (T<Q),
1451 (C<A), 1590 (A<G ), 1695 (C<T) and 1719 (G<T).These
genetic mutations are all silent except the mutation at the
position 1451 (missense mutation). It encoded for new amino
acid (Aspartic acid instead of alanine). The change nucleotide
cytosine (C) instead of adenine (A) led to a change code
GCC to GAC which encode a new amino acid'. Six bulls were
found in this group.

Third group, the haplotypeG3, in comparison with
Hsp70gene in the Holstein bulls in the gene bank and other
groups, in this group nucleotides were substituted for
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each position 114 (G<A), 174 (C<G), 282 (A<G), 1339 (T<C),
1590 (A<G@G), 1695 (C<T)and 1719 (G<T). All mutations are
silent. Eight bulls were found in this group.

The results of the Multiple Sequence Alignment (MSA)
of Asp/70 gene in the bulls (Fig. 2) showed that the
convergence ratio of G1, G2 and G3 haplotypes were
99.73,99.51 and 99.56%, respectively.

These results showed silent mutations in different
positions of Asp/0 gene, although it does notencode a
new amino acid® but it may influence the relevant
protein through change in transcription and may impact
the precision or efficiency of splicing of mRNA or control
of transcripts??2. On the other hand the missense mutation
that occurred in haplotype G2 may change protein
properties due to differences between amino acids, aspartic
and alanine®,

These mutations may effect on protein folding and
stability?*, protein function? and protein-protein intractions?.
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ATGGCGAAAAACAT GGCT AT CGGCAT CGACCT GGGCACCACCTACT S TGOGTAGGEGTG
------------------------------------------ TACTCETGOGTAGGGGTG
------------------------------------------ TACTCSTGOGTAGGGGTG
------------------------------------------ TACTCSTGOGTAGGGGTG

kkkhkkhkk K*khkkkkkkkkkk*k

TTCCAGCACGGCAAGGT GGAGAT CATCGCCAACGACCAGGGECAACCGCACCACCCCCAGC
TTCCAGCACGGCAAGGT GGAGAT CATCGCCAACGACCAGGGCAACCGCACCACCCCCAGC
TTCCAGCACGGCAAGGT GGAGAT CAT CGCCAACGACCAGGGCAACCGCACCACCCCCAGC
TTCCAGCACGGCAAGGT GGAGAT CAT CGCCAACGACCAGGGECAACCGCACCACCCCCAGC

khkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhkhkhhkhhhhhkhhkhhhhx*x*

TACGT GGCCT TCACCGATACCGAGCGGCT CAT CGEEGAT GCGECCAAGAGCCAGGT GGCG
TACGT GGCCT TCACCGATACCGAGCGGCT CAT CGEEGAT GCGGCCAAGAGCCAGGT GGCG
TACGT GGCCT TCACCGATACCGAGCGGCT CAT CGIAGAT GCGGCCAAGAGCCAGGT GGCG
TACGTGGCCT TCACCGATACCGAGCGGCT CAT CGAGAT GCGGCCAAGAGCCAGGT GGCG

khkkhkkhkhkkhkhhkhhhhhhhhhhhhhhhhkhhkhhhkhhhkhkh*x *hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkkkkk**x*%

CTGAACCCGCAGAACACGGT GT TCGACGCGAAGCHECT GATCGGCCGCAAGT TCGGAGAC
CTGAACCCGCAGAACACGGT GT TCGACGCGAAGCHECT GATCGGCCGCAAGT TCGGAGAC
CTGAACCCGCAGAACACGGT GT TCGACGCGAAGCHECT GATCGGCCGCAAGT TCGGAGAC
CTGAACCCGCAGAACACGGT GT TCGACGCGAAGCHECT GATCGGCCGCAAGT TCGGAGAC

khkkhkkhkkhkkhkhkhhhhhhhhhhhhhhhhhhhkhkhkhhhhkhkh* **khkhkhkhkhkhkhkhkhhhkhhkhkhkhkkkkk**x*%

CCGGT GGTGCAGT CGGACATGAAGCACTGGCCTTTCCGCGT CATCAACGACGGAGACAAG
CCGGT GGT GCAGT CGGACATGAAGCACTGGCCTTTCCGCGT CATCAACGACGGAGACAAG
CCGGT GGT GCAGT CGGACATGAAGCACTGGCCTTTCCGCGT CATCAACGACGGAGACAAG
CCGGT GGTGCAGT CGGACATGAAGCACTGGCCTTTCCGCGT CATCAACGACGGAGACAAG

khkkhkkhkhkkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhx*x*

CCTAAGGT GCAGGT GAGCT ACAAIAGEGGAGACCAAGGCGT TCTACCCGGAGGAGATCTCG
CCTAAGGT GCAGGT GAGCT ACAAEGGGGAGACCAAGGCGT TCTACCCGGAGGAGATCTCG
CCTAAGGT GCAGGT GAGCT ACAAEGGGGAGACCAAGGCGT TCTACCCGGAGGAGATCTCG
CCTAAGGT GCAGGT GAGCT ACAARGGGGAGACCAAGGCGT TCTACCCGGAGGAGATCTCG

khkkhkkhkkhkkhkkhkhkhkkhhhhkhhhhhhhkhkhk, *hkhkhkhhhhhhhhhhhhkhkhkhkhkhhkhhkhhkhhhkhkkkkk**x*%

TCGATGGT GCTGACCAAGAT GAAGGAGAT CGCCGAGGCGT ACCT GGGCCACCCGGTGACC
TCGATGGT GCTGACCAAGAT GAAGGAGAT CGCCGAGGCGT ACCT GGGCCACCCGGTGACC
TCGATGGT GCTGACCAAGAT GAAGGAGAT CGCCGAGGCGT ACCT GGGCCACCCGGTGACC
TCGATGGT GCTGACCAAGAT GAAGGAGAT CGCCGAGGCGT ACCT GGGCCACCCGGTGACC

khkkhkkhkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhkhhhhhkhkhhhhhhk*x*

AACGCGGT GATCACCGT GCCGGCCTACT TCAACGACT CGCAGCGGCAGGCCACCAAGGAC
AACGCGGT GATCACCGT GCCGGCCTACT TCAACGACT CGCAGCGGCAGGCCACCAAGGAC
AACGCGGT GATCACCGT GCCGGCCTACT TCAACGACT CGCAGCGGCAGGCCACCAAGGAC
AACGCGGT GATCACCGT GCCGGCCTACT TCAACGACT CGCAGCGGCAGGCCACCAAGGAC

khkkhkkhkkhkkhkhkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhkhkhhkhhhhhhhhhhx*x*%

GCGGGEGEGT GAT CGCGEEGECT GAACGT GCTGAGGAT CAT CAACGAGCCCACGGECCGCCGECC
GCGGGEGEGT GAT CGCGGEEGECT GAACGT GCTGAGGAT CAT CAACGAGCCCACGGECCGCCGECC
GCGGGGEGT GAT CGCGEEGECT GAACGT GCTGAGGAT CAT CAACGAGCCCACGGECCGCCGCC
GCGGGGEGT GATCGCGEEGECT GAACGT GCTGAGGAT CAT CAACGAGCCCACGGECCGCCGECC

khkkhkkhkkhkkhkkhkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhkhkhkhhkhhhhkhkhhhhkx*x*

ATCGCCTACGECCT GGACAGGACGEECAAGGEEGAGCGCAACGT GCTCATCTTTGATCTG
ATCGCCTACGECCT GGACAGGACGEECAAGCEEGAGCGCAACGT GCTCATCTTTGATCTG
ATCGCCTACGECCT GGACAGGACGEECAAGCEEGAGCGCAACGT GCTCATCTTTGATCTG
ATCGCCTACGECCT GGACAGGACGEECAAGCEEGAGCGCAACGT GCTCATCTTTGATCTG

khkkhkkhkkhkkhkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhkhkhkhkhhhhx*x*x

GGAGGGEGEGECACGT TCGACGT GTCCAT CCTGACGAT CGACGACGGCATCTTCGAGGTGAAG
GGAGGGEGGECACGT TCGACGT GTCCAT CCTGACGAT CGACGACGGCATCTTCGAGGTGAAG
GGAGGGEGGECACGT TCGACGT GTCCAT CCTGACGAT CGACGACGGCATCTTCGAGGTGAAG
GGAGGGEGGECACGT TCGACGT GTCCAT CCTGACGAT CGACGACGGCATCTTCGAGGTGAAG

khkkhkkhkkhkkhkkhkkhkhkhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhxkx*
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GCCACGGCCGGEGACACGCACCT GGECGEEGAGGACT TCGACAACAGGCTGGT GAACCAC
GCCACGGCCGGEGACACGCACCT GGECGEEGAGGACT TCGACAACAGGCTGGT GAACCAC
GCCACGGCCGGEGACACGCACCT GGECGEEGAGGACT TCGACAACAGGCTGGT GAACCAC
GCCACGGCCGGEGACACGCACCT GGECGEEGAGGACT TCGACAACAGGCTGGT GAACCAC

R R R R R R R R R R R R R

TTCGT GGAGGAGT TCAAGAGGAAGCACAAGAAGGACAT CAGCCAGAACAAGCGGEECCGT G
TTCGT GGAGGAGT TCAAGAGGAAGCACAAGAAGGACAT CAGCCAGAACAAGCGEGECCGT G
TTCGT GGAGGAGT TCAAGAGGAAGCACAAGAAGGACAT CAGCCAGAACAAGCGGEGECCGT G
TTCGT GGAGGAGT TCAAGAGGAAGCACAAGAAGGACAT CAGCCAGAACAAGCGEECCGT G

R R R R R R R R R R R

AGGCGGCT GCGCACCGCAT GCGAGCGEGCCAAGAGAACCT TGT CGT CCAGCACCCAGGECC
AGGCGGCT GCGCACCGCAT GCGAGCGEGCCAAGAGAACCT TGT CGT CCAGCACCCAGGECC
AGGCGGCT GCGCACCGCAT GCGAGCGEGCCAAGAGAACCT TGT CGT CCAGCACCCAGGECC
AGGCGGCT GCGCACCGCAT GCGAGCGEGCCAAGAGAACCT TGT CGT CCAGCACCCAGGECC

R R R R R R R R R R R R R R

AGCCTGGAGATCGACT CCCTGT TCGAGGGCAT CGACT TCTACACGT CCATCACCAGGGECG
AGCCTGGAGATCGACT CCCTGT TCGAGGGCAT CGACT TCTACACGT CCATCACCAGGGECG
AGCCTGGAGATCGACT CCCTGT TCGAGGGCAT CGACT TCTACACGT CCATCACCAGGGECG
AGCCTGGAGATCGACT CCCTGT TCGAGGGCAT CGACT TCTACACGT CCATCACCAGGGECG

R R R R R R R R R R R R R R

CGGT TCGAGGAGCTGT GCTCCGACCT GT TCCGGAGCACCCT GGAGCCCGT GGAGAAGECG
CGGT TCGAGGAGCTGT GCTCCGACCT GT TCCGGAGCACCCT GGAGCCCGT GGAGAAGECG
CGGT TCGAGGAGCTGT GCTCCGACCT GT TCCGGAGCACCCT GGAGCCCGT GGAGAAGECG
CGGT TCGAGGAGCTGT GCTCCGACCT GT TCCGGAGCACCCT GGAGCCCGT GGAGAAGECG

R R R R R R R R R R R R R R

CTACGCGACGCCAAGCT GGACAAGGCGCAGAT CCACGACCT GGT CCTGGT GEEGEGEECTCC
CTACGCGACGCCAAGCT GGACAAGGCGCAGAT CCACGACCT GGT CCTGGT GEEGEGEECTCC
CTACGCGACGCCAAGCT GGACAAGGCGCAGAT CCACGACCT GGT CCTGGT GEEEGEECTCC
CTACGCGACGCCAAGCT GGACAAGGCGCAGAT CCACGACCT GGT CCTGGT GEEEGEECTCC

R R R R R R R R R R R R R R

ACCCGCAT CCCCAAGGT GCAGAAGCT GCTGCAGGACT TCT TCAACGGGCGCGACCTCAAC
ACCCGCAT CCCCAAGGT GCAGAAGCT GCTGCAGGACT TCT TCAACGGGCGCGACCTCAAC
ACCCGCAT CCCCAAGGT GCAGAAGCT GCTGCAGGACT TCT TCAACGGGCGCGACCTCAAC
ACCCGCATCCCCAAGGT GCAGAAGCT GCTGCAGGACT TCTTCAACGGGCGCGACCTCAAC

R e R R R R R R R

AAGAGCAT CAACCCCGACGAGGECGGT GECGT ACGEEGECEECGET GCAGECGECCATCCTG
AAGAGCAT CAACCCCGACGAGGCGGT GECGT ACGEEGECEECGET GCAGGCGECCATCCTG
AAGAGCAT CAACCCCGACGAGGCGGT GECGT ACGEEGECEECGET GCAGGCGECCATCCTG
AAGAGCAT CAACCCCGACGAGGECGGT GECGT ACGEEGECEECGET GCAGGCGECCATCCTG

R R R R R R R R

ATGGGCGACAAGT CGGAGAACGT GCAGGACCT GCTGT TGCTGGACGT GGCTCCCCTGTCG
ATGGCCGACAAGT CGGAGAACGT GCAGGACCT GCTGT TGCTGGACGT GGCTCCCCTGTCG
ATGGGCGACAAGT CGGAGAACGT GCAGGACCT GCTGT TGCTGGACGT GGCTCCCCTGTCG
ATGGGCGACAAGT CGGAGAACGT GCAGGACCTGCTGT TGCTGGACGT GGCTCCCCTGTCG

R R R R R R R R

CTGGGACT GGAGACGGCCGGAGECGT GATGACCGCCCT GATCAAGCGCAACT CCACCATC
CTGGGACT GGAGACGGCCGGAGECGT GATGACCGCCCT GATCAAGCGCAACT CCACCATC
CTGGGACT GGAGACGGCCGGAGECGT GATGACCGCCCT GATCAAGCGCAACT CCACCATC
CTGGGACT GGAGACGGCCGGAGECGT GATGACCGCCCT GATCAAGCGCAACT CCACCATC

R R R R R R

CCCACGAAGCAGACGCAGATCTTCACCACCTACT CGGACAACCAGCCGGECGTGCTGATC
CCCACGAAGCAGACGCAGATCTTCACCACCTACT CGGACAACCAGCCGGECGTGCTGATC
CCCACGAAGCAGACGCAGATCTTCACCACCTACT CGGACAACCAGCCGGECGTGCTGATC
CCCACGAAGCAGACGCAGATCTTCACCACCTACT CGGACAACCAGCCGGECGTGCTGATC

R R R R R R R R

CAGGT GT ACGAGGGECGAGAGGGCCAT GACGCGGEGACAACAACCT GCTGGEECECTTCGAG
CAGGT GT ACGAGGGECGAGAGGGCCAT GACGCGGEGACAACAACCT GCTGGEECECTTCGAG
CAGGT GT ACGAGGGECGAGAGGGCCAT GACGCGEGACAACAACCT GCTGGEECECTTCGAG
CAGGT GT ACGAGGGECGAGAGGGCCAT GACGCGGEGACAACAACCT GCTGEEECECTTCGAG

L R R R R R R ]
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AY662497. T GAGCGGCAT CCCECCEECCCCECEREREGEGT GCCCCAGAT CGAGGTGACCTTCGACATC 1440
Gl [8 T GAGCGGCAT CCCGCCGECCCCGCGEEERGT GCCCCAGAT CGAGGTGACCTTCGACATC 1398
& [8 T GAGCGGCAT CCCGCCGECCCCGCGEEREGEET GCCCCAGAT CGAGGTGACCTTCGACATC 1398
&3 [8TGAGCGGCAT CCCGCCEECCCCECEEEREGT GCCCCAGAT CGAGGTGACCTTCGACATC 1398
AY662497. GACGCCAATGGCAT CCTGAACGT CACGGCCACGGACAAGAGCACGGGCAAGTSBCAACAAG 1500
Gl GACGCCAATGGCAT CCTGAACGT CACGGECCACGGACAAGAGCACGGGCAAGCBCAACAAG 1458
(€] GACGCCAATGGCAT CCTGAACGT CACGBECCACGGACAAGAGCACGRGCAAGTACAACAAG 1458
&3 GACGCCAAT GGCAT CCT GAACGT CACGGCCACGGACAAGAGCACGGGCAAGEECAACAAG 1458
khkkhkhkhkhkhhkhkhhhhhhhhhhhkhhhhkhhhkhkhkhhkhkhhhkhkhkhhkhkkhkkhkkhkkhkhkkhkhhh**x*x **kkk*k**x*%
AY662497. ATCACCAT CACCAACGACAAGGGECCGECT GAGCAAGGAGGAGATCGAGCGCATGGTGCAG 1560
Gl ATCACCAT CACCAACGACAAGGGECCGECT GAGCAAGGAGGAGATCGAGCGCATGGT GCAG 1518
& ATCACCAT CACCAACGACAAGGECCGECT GAGCAAGGAGGAGAT CGAGCGCATGGTGCAG 1518
G3 ATCACCAT CACCAACGACAAGGGCCGECT GAGCAAGGAGGAGATCGAGCGCATGGTGCAG 1518
AY662497. GAGGCGGAAAAGT ACAAGGCGGAGGACGAGGT CCAGCGCGAGAGGGTGTCTGCCAAGAAC 1620
Gl GAGGCGGAAAAGT ACAAGGCGGAGGACGAGGT CCAGCGCGAGAGGGT GTCTGCCAAGAAC 1578
(€7] GAGGCGGAAAAGT ACAAGGCGGAGGACGAGGT CCAGCGCGAGAGGGT GTCTGCCAAGAAC 1578
&3 GAGGCGGAAAAGT ACAAGGCGGAGGACGAGGT CCAGCGCGAGAGGGTGTCTGCCAAGAAC 1578
khkkhkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhkhkhhhkhhhhhhhhhhkkkk**x*%
AY662497. GCGCTGGAGTJATACGCCT TCAACAT GAAGAGCGCCGT GGAGGAT GAGGGGCTGAAGGEC 1680
Gl GCGCTGGAGT JATACGCCT TCAACAT GAAGAGCGCCGT GGAGGAT GAGGGGCTGAAGGEC 1638
& GCGCTGGAGT (€ TACGCCT TCAACAT GAAGAGCGCCGT GGAGGAT GAGGGGCTGAAGGEC 1638
&3 GCGCTGGAGT (€ TACGCCT TCAACAT GAAGAGCGCCGT GGAGGAT GAGGGGCTGAAGGEC 1638
AY662497. AAGAT CAGCGAGGCGGACAAGAAGAAGGT GCT GGACAAGT GCCAGGAGGTGATTTCSTGG 1740
Gl AAGAT CAGCGAGGCGGACAAGAAGAAGGT GCTGGACAAGT GCCAGGAGGTGATTTCSTGG 1698
(€7] AAGAT CAGCGAGGCGGACAAGAAGAAGGT GCTGGACAAGT GCCAGGAGGTGATTT TGG 1698
&3 AAGAT CAGCGAGGCGGACAAGAAGAAGGT GCTGGACAAGT GCCAGGAGGTGATTTO TGG 1698
khkhkhkhkhkhkhkhkhhhhhhhhhhhhhhhkhhhkhkhkhhkhkhhhkhkhhhkhkhkhkhkhkhkhkhkhkkkk*k*x*x*x **%
AY662497. CTGGACGCCAACACCT TGCOEGAGAAGGACGAGT TTGAGCACAAGAGGAAGGAGCTGGAG 1800
Gl CTGGACGCCAACACCT TGCOEGAGAAGGACGAGT TTGAGCACAAGAGGAAGGAGCTGGAG 1758
& CTGGACGCCAACACCT TGEJGAGAAGGACGAGT TTGAGCACAAGAGGAAGGAGCTGGAG 1758
G3 CTGGACGCCAACACCT TGEJGAGAAGGACGAGT TTGAGCACAAGAGGAAGGAGCTGGAG 1758
AY662497. CAGGTGTGTAACCCCATCATCAGCAGACT GTACCAGGGEGEGECEEECEECCCCEEEECTGEC 1860
Gl CAGGT GTGTAACCCCAT CATCAGCAGACT GT ACCAGGGGEECEEECEECCCCEEEECTGEC 1818
(€7) CAGGT GTGTAACCCCAT CATCAGCAGACT GT ACCAGGGGEGECEEECEECCCCGEEECTGEC 1818
&3 CAGGT GTGTAACCCCAT CATCAGCAGACT GT ACCAGGGGEGECEEECEECCCCGEEECTGEC 1818
khkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhhkhkhkhhkhhhhkhkkkkk**x*%
AY662497. GGCTTTGGEECT CAGGECCCTAAAGGEGEEECT CTGEGT CTGECCCCACCATTGAGGAGGTG 1920
Gl (€ C Ol 1823
(€72 (€ C Ol 1823
&3 o R R LR 1823

Fig. 2: Identified Hsp/0gene in Iraqi Holstein bulls and the same gene in GenBank

CLUSTAL Omega (1.2.4) multiple sequence alignment

The result agree with Li et a/¥, Sodhi et al%,
Kerekoppa et a/® and Bhat et a/® on the possibility of
polymorphism of Asp/0gene in cattle.

While the results indicate that the Iraqgi Holstein bulls
have new haplotypes of /Asp/0 in comparison with that
recorded in GenBank. The haplotypes of this gene identified
from Holstein cattle in Japan and Poland were identical
accession number AY662497.13%31, Similar results were found
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in Italian® and Chinese Holstein32 However, polymorphism of
crossing Indian cattle with Holstein disagreed with this
result®,

There is no study in line with the results of this
study on the location of mutations and perhaps the
reason is that this study is the first of its kind on the
hsp70 gene polymorphism in the Holstein bulls in
Iraq.
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These results might indicate that the Iragi Holstein bulls
have adapted significantly to resist heat stress conditions
through changes in the polymorphism of the Hsp/0 gene,
that's because the mutations in Hsp.70 gene could be used as
marker for heat stress tolerances?” and assisted selection for
resistant to heat stress in the breeding* but this needs to be
further studied to determine the association between Hsp./0
gene polymorphism in semen and its characteristics in
Holstein bulls born in Iraq.

CONCLUSION

This study showed three new haplotypes of the
Hsp70 gene in the Holstein bulls born in Iraq as a result of
mutations in different positions, where Holstein can modify
their genotypes of Asp/0 gene to adapting surrounding
environmental conditions, even it was originated in different
environments. These changes did not affect the animal fitness.

SIGNIFICANCE STATEMENTS

This study discovers that the Hsp/0 gene can manipulate
by mutations (silent or missense) according to the
environment conditions. This study will help the researcher
to uncover the polymorphisms of Asp/0 genein Holstein
bulls bornin Irag and helps to study the relationship between
hsp70 gene polymorphism and semen quality as a guide to
the selection of bulls.
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