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Ahstract: Phenotypic evaluation and culing of candidate animals for traits by applying traditionsl adimal
breeding are usually costly tasks, which require considerable time to be carried out. Molecular genetic as an
alternative method, enables arimal breeders to select eligible ardmals for the desirable trait (5) at their earlier
ages. Jelection based uponmatkers could result in increasing accuracy as well as selection response of anim als,
ELIP15 geneis known as a candidate because it isresponsible for bigh owalati on and multiple bitthsin sheep.
Inithis study, using for identification F ec] mutationin two exon of BMP 1S gene, having taken hlood samples
of 150 sheep (140 ewres, 10 rams) from sheepin Damghat genetic modification center, using venojects treated
with the arti-clot substance (EDTA), the DNAsz were sated out and extracted. After the extraction and
cuattitative and qualitative tests (20% spectrophotometer atd gel agarose 89400 the required amounts for each
Polwm erase Chain Reaction (PCR) were specified. After the polymerase chain reactions, using the relevarnt
primer, the related part was reproduced (154 and then the PCR products were out by Zbal enzines for this
gete, were tro 30 and 124 by is peoduced for target sites. Inthe sample with specified genotype in this studsy,

otdy wild alleles () were observed atid all samples had () genotypes.
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INTRODU CTION

Sangsart sheep iz a lght weight and fat tai [rardan
breedfrom, which meat productionis consideredto be of
thajor econommic importatce (Fig 1. Geneti o variabi onin an
ovulati on rate in sheep has been widely dooamented and
the evidence shows substantial differences between
breeds and in a manber of cases exceptional wariation
within treeds’straine (Bard and Camphell, 19928)
Owalation rate is determined by a compler exchange of
endocrine signals between the pituitary gland and the
ovaty (Davs of A, 1982; Piper and Bindon, 1982
Subsequently, putative major genes were itvvoked to
explain the increased litter size andfor ondation rate ina
wati ety of breeds’straing, including irwrerdale (Davisef al
1907y, Cambridge (Hatwahan and Owen, 19850, Thoka
(Jomundsson and  Adalsteinsson, 1985, Javanese
(Bradford ef af, 19860, Olkuska (Fadomska ef &, 1988),
Belclare (Hatwahan, 19917, Lacaune (Bodin of 4., 1992)
and Woodlands (Davis of al, 1992, 2001 sheep. Bone
Morphogenic Protein 15 (BMPLS) and bone morphogendc

Fig 1: & female 3 angzari sheep breed

protein-IB have been shown to be essertial for ondation
rate and follicudar growth From examinaton of inherited
patterns of ovdation rate in sheep, several breeds have
beenidentified with point mutations in tro growth factor
genes (BELIPLS and GDE® and a relatedreceptor (ALKA)
that ate expressed in  oocytes. Five different Bingle
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Nucleotide Polymorphisms (SNP) have been identified in
the BMP15 gene (Galloway et al., 2000, Hanrahan et al.,
2004; Guan et al., 2006). In sheep animals, heterozygous
for these mutations or heterozygous for two of these
mutations or homozygous for the ALK6 mutation had
higher ovulation rate than their wild-type contemporaries,
of course from BMP15 mutations, cnly B2 (FecX®) and B4
(FecX®) and from GDF9 mutations and only G8 (FecG")
had high ovulation rate and fertility. Animals homozygous
for BMP15 or GDFS mutations are sterile due to arrested
follicular development from the primary stage of growth
(Hanrahan et ai., 2004).

The inverdale effect is due to mutations in an oocyte-
derived growth factor gene BMP15 (also known as
GDF9B) (Galloway et af., 2002). Two different mdependent
point mutations in BMP15 have been identified {called
Inverdale (FecX") and Hanna (FecX")) (Davis et al., 2001).
The BMP15 and GDF9 mutations are thought to result in
reduced levels of mature protein or altered binding to
cell-swface receptors (McNatty et al, 2005). From
examination of phenotypes of these mutations and
subsequent physiclogical studies, it is clear the BMP15 is
essential for ovarian follicular development and normal
ovulation and/or corpus luteum formation in sheep.
Moreover, it is evident that BMP1 5 (Hanrahan et al., 2004,
Galloway et al., 2002; Chu et af., 2007). BMP15 gene an
X-linked gene that increased ovulation rate by about 1.0,
but caused sterility in homozygous carrier females was
first described in Romney sheep and named the inverdale
gene (FecX) (Davis et al., 1991, Davis et al., 1992). The
mfertile ewes have small undeveloped streak ovaries,
which never ovulate. Discovered that inverdale sheep
carried a mutation in an oocyte-derived growth factor
gene, bone morphogenetic protein 15. Four different
alleles of BMP15 (FecX!, FecX", FecX® and FecX®) all
causing the same phenotypes have been identified in
Romney, Belclare and Cambridge sheep (Hanrahan et al.,
2004, Galloway ef al., 2002). The gene 1s well suited to
sheep farming systems in which specialist flocks of
prolific ewes are mated to meat breed sires and all
offspring of both sexes are slaughtered The specialist
ewe flock, which all carry the BMP15 mutation and have
a litter size about 0.6 higher than non-carrier ewes is
maintained by mating other non-inverdale ewes with
carrier nverdale rams and retaimng the daughters. The
Inverdale gene was mapped to a 10 centiMorgans (cM)
region at the center of the sheep X-chromosome
(Galloway et al., 1996).

The main objective of the present research was to
apply PCR-RFLP techmque for determining BMP15 gene
polymeorphism in Sangsari sheep breed of Tran.

MATERIALS AND METHODS

A total of 3445 phenotypic records (representative
350 ewes and 50 rams) collected between 1994 and 2007 in
Sangsarl breeding center were used. A multiple traits
animal model was utilized to predict breeding value
(based upon BLUP statistical method) of individual
amimals for the traits of the number of lambs born per
lambing and mating. DFREML algorithm was applied to
estimate genetic and environmental variance and
covariance components.

yi= Xbh+Za+Wp,+e

Where:

v, = A matrix of observations for the ith trait

b, = A matrix of fixed factors for the ith trait

a; = A matrix of random additive genetic effect of
sheep for the ith trait

Pa = A matrix of random effect of permanent
environment of sheep for the ith trait

€ = A matrix of random residual effect for the ith
trait

X, Z,, W, = Design matrices for fixed and random effects
in the model

E(y)=Xb, ,E(a)=E(P,)=Elei)=0

Var(y,) = ZAZo, + WIWo,, +Io;
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In the next stage, blood sanples were taken from
150 sheeps (including 140 ewes and 10 ram §). Each sample
consisted of 5 mL blood collected in venoject tube
cotttainied EDTA. The DA contents of the samples were
extracted by salting out method PCR techwdcpe was
petform ed in a total wolume of 25 pl including 1.5 pL
DHA, 1 unit of Tag polymerase (plam-cycder (T orbete
reseatchversion 2200 2 pL TP, 2.5 pl naffer 10= PCR,
025 pL of each forward and reverse primers, 0.75 pL
Bzl (50 pg pL ™" and distilled water (143, The following
primers were subsequently vsed:

Forward: -G048 CGTAACC AGT GTT COC TCT ACC
CTTTTC T-3'
Rewverse © 3-CAT GAT TGG GAG AAT TGAGAC C-3

Polyimerase chain reaction was repeated 35 oycles
therm ooycl er instramert as follows: 5 min o 94%C 30 zec
at 3472, 40 sec at 62°C, 30 sec at T0*C for 35°C oyclesand
final stage in cluedd min & 72°C and 15 min st 99°C. An
aliguot of each PCE  jroducts were subjected to
electrophoresis 1.3% agarose gel andbe side a size moarker
and staining with ethidium bromide 05 pgml™"

Size bands were found to be about 154 bp
(base pairs) atd remaining PCR products were treated
with natrowr specttum Zhal enzywne. Final products were
subjected to electrophoresis in 3% agarose gel and
staited with ethd diwm bromide. Asimals carrying BLIPLS
mutation produce segments of 30 and 124 bp, while
amimals are of wild genotyrpe shows 154 bp segments.

RESULT S AND DISCU SSION

&ccording to the remdts found in the present studsy,
it was revealed that the average mamber of lambs were
0.94 and 090 per mated and pregrnant ewe respectively
atid severd breeding walue calewlator for this trait two,
respectively were 073 and 069 chtaned for sheep

selection In present study, performed experimertal for
existence mutation FecX' in BMPL1S gene that result
petformed polymerase chain reaction for Fecid' Also that
expected fragment 154 bp of this gene propagation atd
uged set grace accuracy froducts of matker size and then
PCR product digested with enmyme Zhal for this gene. In
the sample with grecifiedin this study, orly wild allele ()
were chzerved and all samples had (++) genotypes
i(Fig. 2.

It study that performed vpon toward multiple birth
sheeps 2 country India, New Zedand, Plilippine,
Indonesia, Holland, Island France and Ireland result
homogeneous obtained and none of garol, Woodands,
Dkuska Camtridge ewes that too none of lacaun bread
rams not carried FecXl mutation that with obtained result
inthiz experitnental aceordance (Davisef &, 20017, Alsg,
study future that wpon toward teeed 20th one and sheeps
type with upside producti-aty performed testimory upon
existence Fecll' gene in sheep in stance experimental no
accent (Diavis ef af, 2001, 2002, 2006) and indicate sheep
that cartied FecE mutation, no carried FecX' mutation and
this indicated trly that how ever, treed sangsan sheep no
carried this migation and peformed experimental acouracy
thiz sentence grace Vet possible genes carried whit other
major effect wpot towards reproduct an and tdrth multiple.
However, no condiional polytrophic effects brooroola
atid itvverdal gene upon towards body weight and of face
Satgsati sheep in soft Caracas This hypothesis  that
reprocuction with body weight has negation cotrelation
no tejection Because howewer, texd lamps carred
Brooroola genes, but have heavy carcass and plume fat
(Daviseff, 2001, 2002, 20067,

On the other hand, tariming is under control of
getetic  and  ervirorumertal factors and that natara
etrvitoronett i against of fhis trat Therefore, marition
cold greatly influence the expression of major gene effect
affecting on reproductive performance of the animals
(Dadszef o, 20017

PHITE

Fig 2: PCR product BIPLS gene Fragment of size
matker: 501, 480-404-331-242-190-147-111,110-67-34

1902



J. Anim. Vet Adv., 8 (10): 1906-1910, 2009

There is a report indicating that ovulation rate in
Javanese breed carrying FecB 1s half of that of Merinos
breed due to inappropriate environmental conditions such
as low quality of feeds (Bradford et al., 1986, Davis ef al.,
2006; Hanrahan et al., 2004). Although, there is the same
mutant allele for Booroola and Garol breeds, ovulation and
also lambing rates for Booroola is higher than that of
Garoel breed. This could be due to differences of breeds,
nutrition and any other genetic factors such as modifier
genes (Davis ef af., 2002, 2006).

In connection to Sangsari breed of Tran, low rate of
lambing may be explained by the harsh mountain
environment for rearing of this breed. This could lead to
a low rate of lambs per individual ewes. With respect to
the phenotypic observations and alse molecular
experiments, it seems that the occurrence of spontaneous
mutation phenomenon for this breed to be rejected. If this
may not be the case, because there has not been any
planned selection program and also there has been natural
selection against this trait, the mutant allele has been
removed from the population gradually. Moreover,
particular mountain environmental condition for this breed
has caused a selection trend against this trait.

In addition, the import of the mutant allele from exotic
breeds to the Sangsari breed is unexpected due to a
closed environment and maccessible commercial routs to
the region of the breed rearing. On the other hand, due to
small size of the sample studied in this research, there 1s
a probability that the mutant allele was not available in the
sample. Therefore, there 15 a need to undertake a further
research on a relatively larger size sample for the
population. A number of other mutant genes affecting
lambing, rates have been also detected for which the
Sangsari breed may be studied.

CONCLUSION

With respect to the positive effect of increased
lambing rate on meat production and decreased the
number of breeder ewes on the pasture, finding major
genes affecting on twining traits is of great importance
from the economic point of view.

Therefore, establishing a well-planned program to
mnport the mutant alleles mto the local Iranian
sheep breeds could result in a significant increase of
production level leading to a ligher level of breeder’s
income.
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