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ABSTRACT

To explore the relevance between sheep Growth hormone(GH)gene polymorphism and growth traits ,so as to
improve the overall growth rate and economic benefits. Growth hormone (GH) a single polypeptide hormone
produced in the anterior pituitary gland is a promising candidate gene marker for improving milk and meat
production in farm animals. Genomic DNA was extracted from whole blood samples collected from 100 sheep. A
200bp GH exon 4segment was amplified by standard PCR, using the locus specific primers. PCR products were
subjected to SSCP denaturation and polyacrylamide gel electrophoresis. SSCP bands were visualized with silver
staining. Five SSCP patterns, representing five different genotypes, were identified. The evaluation of an association
effect between these SSCP patterns with birth weight (BW), weaning weight (WW), six month weight (SW), nine
month weight (9W), W12(yearling weight)suggest a positive effect of pattern G2 with weaning weight (WW), six
month weight (SW), nine month weight (9W)and additive estimated breeding value for the weaning weight (WW), six
month weight (SW). Thisresult may be related to the GH large role in post weaning weight.
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INTRODUCTION

The native breeds, because of their natural seleefainst harsh environment and adaptation tomagiconditions
are important to resource-poor farmers and pagtsal 'Makuie' sheep breed is a native breed af Bnd also
could found in Turkey (called as AkKaraman). Theatmumber of its population is estimated about rillions

[1]. It has been adapted to cold and highland enwvirents [2]. They are fat-tailed sheep with medhody size,
white color with black rings around eyes, nose famd [3].

In animal industry, growth traits of animal are aj® of primary concern during breeding for its deiaant
economic value [4]. Main application and potental use of markers to enhance genetic improvemehvéstock
is through within-breed selection [5].

The genes of the growth hormone axis affect a walgety of physiological parameters such as appetintrol,
growth, body composition, ageing and reproduct&j(gyatt et al., 1993) as well as immune responsgs [7].

The structure of the ovine growth hormone gendnslar to that found for other growth hormone gemesl, as
expected, is very homologous to the bovine gene [8]
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Growth hormone (GH) a single polypeptide hormonedpced in the anterior pituitary gland is a promgsi
candidate gene marker for improving milk and meaidpction in goats and other farm animals [9]. Giow
hormone gene is encoded by 1800 base pairs (bmistimg of five exons, separated by four intermgréequences
[8].The complete oGH DNA sequence and its predi@edno acid sequence have been established byeéDrian
al.[10] from an ovine pituitary genomic library. the ovine, two alleles of the GH gene have beestriteed. The
Gh1 allele contains a single gene copy (GH1), wdeie the Gh2 allele the gene is duplicated (co@id2-N and
GH2-2) with the two copies being located 3.5 kbrafibl]. Sequence differences between the GH2-N@HZ-Z
copies have been demonstrated and polymorphisme haen found in oGH coding and non-coding regions
[12].SSCP is a simple and reliable technique, basethe assumption that changes in the nucleogdaence of a
PCR product affect its single strand conformatiblulecules differing by as little as a single basésditution
should have different conformers under non-denagurtonditions and migrate differently. Thereforbpge
differences can be detected as a shift in therelgltbretic mobility [13].To simplify and make SS@Ralysis more
efficient, alternative staining methods with ethigi bromide [14]and with silver [15]were described.

Genetic polymorphisms of GH have been reportedarious domestic livestock, mainly in cattle, andesal
studies have related association effects betweemd@&H (bGH) polymorphisms and milkyield traitshd aim of
this study is the evaluation of genetic variabitifygrowth hormone gene using a nonradioactive Sg@&col and
its association with growth traits in Makooei Sheep

MATERIALS AND METHODS

Animals and DNA samples

The Makui breed of sheep were examined in thisysttitey are fat-tailed sheep with medium body sizkite in
color with black spots on face and feet. A live &densheep weight about 47 kg. Birth weight of gmabs is 3.7-3.5
(male/females) kg. Maximum milk yield per lactatiem 100 kg. (6%fat) and maximum of yearly fleeceighe
reaches to 3 kg per sheep [16].Blood samples walected into a 5 ml EDTA vacutainer tube and tfarred to
the laboratory within 2 hours for DNA extractionot@l DNA extractions were made with a modified isgltout
method Miller[17]from whole fresh blood.Quality anduantity of DNA was checked using Nano Drop
Spectrophotometer (ND-1000) and the quantity ansd euted to a final concentration of 25 ng/ul. Aifipation
was verified by electrophoresis on 1.5% (w/v) agargel in 1 x TBE buffer (2 mM of EDTA, 90 mM of i$¥
Borate, pH 8.3), using a 100bp ladder as a moleaméaght marker for confirmation of the length ¢fet PCR
products. Gels were stained with ethidium bromidgg/mL).

DNA amplification by PCR

Polymerase chain reaction (PCR) was carried owhmut 25 ng genomic DNA in a 25 pl reaction volufR€R
reactions were performed in an UNO Il thermocydBiometra) using Ready-To-Go PCR Beads (Amersham
Biosciences) according to the following conditioBSng of genomic DNA; 10 pmol of each primer (Tabje1.5U
TagDNA polymerase; 10mM Tris—HCI, pH 9; 50mM KCI; 1.MnMgCl2; 200_M of each dNTP and stabilisers
including BSA, for a final volume of 25 _|. The alifigation included a initial denaturation at 96 for 5 min, 30
cycles of denaturation at 9& for 30 s; annealing at 57—6€ (Table 1) for 30 s and extension ate-Z2for 30 s
followed by a final extension at #Z for 5 min. Each amplification product was anatly$y electrophoresis on a
2% agarose gel (5 V/cm), using ethidium bromidasig. Two pairs of oligonucleotide primers weresigmed and

a standard PCR protocol was used to amplify thhagnients.

SSCP analysis

For SSCP analysis, 5 or 10 pl of each amplificafimaduct was added to, respectively, 15 or 10 pbtafck
Solution (95% formamide, 10mM NaOH, 0.05% xylenemjaand 0.05% bromophenol blue). The samples were
heat-denatured at 95C for 5 min, chilled at 0-C, and the total volume was loaded onto an 8-12%
polyacrylamide/TBE gel. The electrophoresis wadgeared in 0.5 x TBE buffer (Tris 100 mM, boric adddmM,
EDTA 1mM) at room temperature (18°C) and consta& ¥ for 3 h. Polyacrylamide gels were stained \gitlier
according to the protocol described by Herringl §18].

Statistical analyses
The allelic and genotypic frequencies, expectednmieabserved and expected Nei'sheterozygosities
2
(HE=1—ZR , Where R is the frequency of allele i) and Hardyierg equilibrium were calculated using
PopGene32 program (ver 1.31, Canada).

The following fixed effects model was employed fraiculate of BV (breeding value) with DFRIMEL sotive
[19].
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Yijkim= p+ YRi + SXj + BTk + ADI + ANm + Eijkim

Where: Yijkim= dependent variable evaluated onithdevel of the random factor; year (YRi , i=1,2..., 21),
the jth level of the fixed factor; sex (SX] , j=hd2), the kth level of the fixed factor; numberadfspring in each
birth (BTK , K= 1,2 and 3), the Ith level of thexdid factor; mother age (ADI , I=1,2,...,7), mth lewélthe random
additive genetic effect (ANm, m= number of aninal €ach trait), u = overall mean for each trait &ijklm is the
random error effect.

For the association studies, the traits of inteneste analyzed using the general linear model (Gpkécedure of
the SAS program [20] according to the followingtistécal model:

Yijkim= p + Gi+Sj+isk

Yijklm= production trait,u = the overall mean, Gi= the fixed effect of the genotype for growth hormone, Sj= =
the fixed effect of sex (j = 1, 2), Isk= the fixetfect of litter size (k=1, 2), eijkim=the randomsidual error.

RESULTS

Effect of GH SSCP Variants on the Growth Traits

Research shows that a new gene identification t#olgg allows investigating the genotype of the airand
determining the genes encoding the productivity quity traits and using them in the selectioncpss as genetic
markers. Use of genetic markers in selection caatty accelerate the breeding process, improveytiadity of
agricultural production, reduce its production scatd make production more competitive in foreigarkats [21].

Our data show that PCR-SSCP is a simple and etffiteézhnique for the detection of single base stitisins and
can be employed for evaluating genetic variabilityarge populations. The identified gene variahtsyever, need
large population studies in order to establisheebfling program me for marker assisted selectiomivgment in
productivity of the sheep resources of Iran.

The growth traits are complex quantitative traitgolving multiple genes, loci and interactions. ®ostudies
described only the polymorphism, not the assoaiaitalyses [22].

In the present study, we assessed the associataredn different GH genotypes and growth traitdudiog the
birth weight (BW), weaning weight (WW), six montheight (SW), nine month weight (9W), W12 (yearling
weight) of' Makooei' sheep. The effects of différganotypes were estimated. The quantified reshitsved that
GH is an important growth-regulating gene in sheep.

A% BE AE CD CC EBE BB AB AB AB

Gl G2 G G5 64 G2 g2 63 63 43

Figl. The PCR-single-strand conformation Polymorplsm (SSCP)-based DNA test for GH(a part of intron3exon4 and a part of
intron4)polymorphism

Until now, a few polymorphisms of GH gene have bdetected in small ruminants and sheep have beeh rass
studied. Gupta et al[23] have used the PCR-SSCRsa®to investigate GH polymorphism in Indian Bidganegal
goats. Bastos et al. [24] detected two and five B$@tterns for exon 4 and 5, respectively, in Rprise
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indigenous sheep breed “Churra da Terra Quentmt’ the association analyses. Marques et al., §d6wed
associations between SSCP polymorphisms at theeBH gnd milk yield in “Serra da Estrela” sheep.

In this study, variation in the exon 4 coding sameeof the ovine GH gene was investigated using PSSP
analysis. In the present study three alleles (ACEnd D) and five genotypes (AA, AB, BB, CD, an@)Gvere
identified for exon IV of GH gene in "Makooei " siyein west Azerbaijan, IrgRigl).

The most frequent allele and genotype in the "Makdsheep were allele A and genotype AB with frenies of
63% and 64.6%, respectivélablel).

Tablel. Observed allele and genotypic frequenciesrfGH locus in ‘Makoei' sheep breed

A B C D AA AB BB CC CD
0.63 0.327 0.028 0.015 31.3% 64.6% 1% 1% 2.1%

In the tested Makooei sheep population, significstatistical results were found in weaning weightV), six
month weight (SW), nine month weight (9W), additiaed maternal estimated breeding value for the imgan

weight(WW), six month weight (SW)able2)

Table 2: Least square means (+ S.E) of the growthaits of Makooei sheep according to the SNP genotgpn GH

Weight estimated breeding values (means * SE, kg)

GH BW w3 W6 W9 w12

Gl -0.009+0.042 1.38+0.3¢ 0.72+0.52 0.50+0.27 0.39+0.35

G2 0.017+0.043 2.22+0.31 2.33+0.54 1.15+0.27 0.68+0.36

G3 0.050+0.041 1.80+0.2% 1.88+0.58° 0.85+0.26 0.59+0.34

G4 0.035+0.053 0.99+0.38 1.93+0.67 0.50+0.34 -0.14+0.44

G5 0.018+0.045 1.78+0.3% 1.28+0.56° 0.66+0.28 0.47+0.37
P value 0.54 2.87 2.41 1.25 1.85"

Growth traits

GH BW w3 W6 w9 W12
Gl 3.70+0.114 18.61+0.61% 26.85+0.922 28.08+0.872 36.43+1.108
G2 3.88+0.125 21.50+0.678 30.83+1.0F2 31.24+0.987 39.17+1.216
G3 3.77+0.105 19.18+0.568 28.47+0.848 29.08+0.799 37.17+1.016
G4 3.86+0.151 18.63+0.81% 28.19+1.% 27.93+1.183 36.11+1.465
G5 3.89+0.127 18.02+0.688 27.38+1.09 28.19+f/1ab 35.24+1.234
P value 0.65 5,25%* 6.93 2.75 1.81™
CONCLUSION

Results of this study partly are in accordance Withresults of Tahmoorespur et al., [26] thataféd the GH gene
was significant with six month weight (SW). To datieis was the (secondly) study that attemptedetedt allele
variation in the ovine GH gene and its associatiith growth traits in Iranian sheep breeds.

Our findings suggest that polymorphisms in GH gemight be one of the important genetic factors théitience
growth traits and maybe explain partial source exfagic variation. Finally our results indicate thatther study is
needed to explain the DNA polymorphism and to abtabre definite conclusions about effects on grotnits. It
is advisable to apply more markers, in additionht® applied markers, in this breed and some otagvenbreeds
such as Ghezel and Moghani in order to uncover feietic relationship.

REFERENCES

[1]Abbasi, M.A. and F. Ghafouri-KesBisian Aust. J. Anim. Sci.2011, 24: 739-743.

[2] Safari, E.Agriculture Ministry of Iran.1986
[3] Saadat-Noori M, Siah-Mansoor Sheep Husbandary and Management. Tehran: Ashrafi Publication. 1992.

[4] Zhang, C. Y.,Shen, Z., & Yang, L. Givestock Science,2008 115(1), 73-79.
[5] Dekker, J. C. MJournal of Animal Science.2004 82, 313—-328.
[6] Byatt, J. C., N. R. Staten, W. J. SalsgiveiGJKostelc, and R. J.CollieAm. J. Physiol. 1993, 264:E986.

[7] Kelley S M and Felton D LPhysiological Research.199575: 77-106

104
Pelagia Research Library



Abbas Hajihosseinloet al Euro. J. Exp. Bio., 2013, 3(3):101-105

[8] Gordon, D.F., D.P. Quick, C.R. Erwin, J.E.Daswi and R.A. MaureMol. Cell. Endocrinol.1983 33: 81-95.
[9] Min, L. J., Li, M. Y., Sun, G. Q., Pan, Q. &,Chen, H.Yi ChuanXueBao. 2005 32(6), 650-654

[10] Orian J., O’'Mahoney J., Brandon Mucleic Acids Res.1998 16, p. 9046.

[11] Valinsky A, Shani M &Gootwine EAnimal Biotechnology.199Q 1 135-144

[12] Ofir R &Gootwine E.Mammal Genome.1997, 8 770-772

[13] Hayashi, KPPCR Methods Application.1991, 1:34-38.

[14] Yap E., McGee J. TrendsGen&9928, p. 49.

[15] Ainsworth P., Surh L., Coulter- M a c ki e Mucleic Acids Res.1991, 19, p. 405—406.

[16] A. Saberivand,G. Mohammadi,A. Javanmaret Res Commun.201Q 34:541-548

[17] Milller, S. A., D. D. Dykes., H. F. Poleskiucleic Acids Res.1998 16: 1215.

[18] Herring AJ, Inglis NF, Ojeh CK, Snodgrass DNenzies JD. JClin. Microbiol.198216: 473-477.

[19] MEYER K. New England Univ., Armidal, Australia.2000

[20] SAS Institute SAS Ingtitute Inc., Cary.2000

[21] NatalijaKrasnopiorova, LinaBatnait, llonaMiceikiere(2012. Veterinarija Ir Zootechnika (Vet Med Zoot).
2012 T. 58 (80).

[22] Bai, W. L., Wang, J., & Yin, R. YHeilongjiang Animal Science and Veterinary Medicin.20058, 13-14

[23] Gupta, N., Ahlawat, S. P. S., Kumar, D., Gy@aC.,Pandey, A., & Malik, G. Meat ScierZ@07, 76(4), 658—
665

[24] Bastos E, Cravador A, Azevedo J, Guedes-Pliht@iotechnologie, Agronomie, Societe et Environnement.
2001,5:7-15.

[25] Marques MD, Santos IC, Carolino N, Belo CCpRélle R, Cravador AJ Dairy Res. 200673:394—405.

[26] Tahmoorespur M, et ahnimBiotechnol.2011 PMID 21328104

105
Pelagia Research Library



