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Abstract: In the present study, the investigation ovulation rate and fertility of Iraq goat by BMP-15 gene after
estrus synchronization by using 20 mg impregnated sponges with MAP for 12 days with 400 IU PMSG on day
before sponges withdrawal. All 25 Iraqi goats showed (100%) estrus after sponge withdrawal. Twinning
percentage 57.9% while single percentage 42.1%. The polymorphisms of BMP-15 gene were analyzed as a
genetic marker 1 Iraqi goats have shown that natural mutations in prolific goat breeds in BMP-15 gene
mutations are crucial for increasing litter size as well as ovulation rate. FecXR, FecXB and FecXH mutations
increased prolificacy in goats, PCR primers were used to polymorphisms in female goats by using PCR-RFLP
method. Although, the sequencing data showed four novels polymorphic sites in goat, mutations in base
number. 102 G=A, 156 T>G, 207 G=A and 218 G>T were 1dentified, all these mutations were reported and
registered in NCBI with Accession No. of JX860305.1. Amino acid change 15 Argimne>Lysine,
Methionine>Arginine, Arginine>Glutamine and Valine>T.eucine with Accession No. of AFX69269.1. The
conclusion of BMP15 gene may be a major gene which affects the prolificacy in goat and could provide basic
molecular data on the reproductive characteristics of Iraq breeds and a scientific basis for the conservation and

utilization of goat.

Key words: BMP 15 gene, ovulation rate, fertility, goat, mutations, impregnated

INTRODUCTION

Fertility is the ability of an individual to produce live
offspring and also the birth rate of a population refers to
fertility (Frank, 2012). In particular, the proteins secreted
from oocytes play a vital role in ovulation rate with the
follicular growth regulation (Juengel and McNatty, 2005,
Kelly Moore ef al., 2003; Otsuka et al., 2011). Estrus
synchromzation 1s a key element of all protocols and has
a major influence to increase the overall efficiencies of
these programmes (Baldassarre and Karatzas, 2004).
Estrus synchronization plays a major role in fixed time
breeding, the value of estrus synchromzation 1s vital in
goats as the duration of both estrous cycle and estrus 1s
variable and estrus detection cannot be accomplished
safely without a buck (Jainudeen et al, 2000). One
limitation of ECG 1s 1its long-acting biological activity
causing 1t to continually recruit antral follicles which
results in a large number of unovulated follicles
particularly when given at dose levels to induce
superovulation (Baruselli et al., 2004). BMP15 gene 1s
X-hinked expresses in oocytes involved in regulation of
granulose cell proliferation and differentiation by
promoting granulose cell mitosis, suppressing follicle
stimulating hormone receptor expression and engaged in
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the stimulation of kit ligand expression. The function of
gene Bone Morphogenetic protemn 15 (BMP-15) 1s not
absolutely appreciated or understood even if gene
collaborate to regulate granulose cells function
(McNatty et af., 2005). BMP15 gene has a vital role and
necessary for folliculogenesis in sheep. If the same gene
carrying two coples of naturally occurning inactivating
BMP15 mutations infertile and the follicular
development will be blocked at the primary stage. In
sheep it 1s furthermore clear that if heterozygotes mean
carrying inactivating mutation in only one copy of BMP15
gene, whereby the other copy of the gene produces active
protein, this situation likely increased ovulation rate
(Galloway et af., 2000).

are

MATERIALS AND METHODS

The present study was conducted on goat breeds. A
total of 25 healthy goat range in age from 3-4 years and
fertile bucks about 2-4 years with history of single and
twining birth. Estrus detection before treatment and
Insemination by natural mating. Treated goats had
received intra vaginal sponge which were impregnated
with 20 mg of (MAP) and coated with an antiseptic cream.
Sponge was left on for 12 days onday 11 all goat were
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Table 1: Primer sequences and PCR amplification parameters

Armplicon size Annealing

Gene BMP-15  Forward and reverse Primers (5°-3) (bp) temperature (°C) Enzyme  Refrences

FecXR (forward) 5- CTCTGAGACCAAACCGGGTA -3 312 55 Hanrahan et af. (2004)
(reverse): 5- CATGCCACCAGA ACTCAAGA -3

FecXB (forward): 5- GCCTTCCTGTGTCCCTTATAAGTA
TGTTCCCCTTA-3 154 60 Ddel Hanrahan et al. (2004)
(reverse): 5- TTCTTGGGAAACCTGAGCTAGC-3

FecXH (forward): 5- TATTTCAATGACACTCAGAG-3 250 50 Spel Galloway et al. (2002)

(reverse): 5- GAGCAATGATCCAGTGATCCCA-3

iyected LM with 400 LU PMSG and natural insemmation
(Baruselli et al., 2004). Five mL blood sample was
collected aseptically from jugular vemn of selected goat
mto 50 ml. falcon tubes containing 200 ul, anticoagulants
(0.5 M EDTA). DNA was extracted by using the standard
protocol by intron kit procedure. After extraction of
genomic DNA, gel electrophoresis was used to detect to
the presence and integrity of the extracted DNA and
presence of PCR product, three used of primers BMP 15
(Table 1).

Sequencing of BMP15 gene was performed by
National Instrumentation Center for Environmental
Management (NICEM) online at (http://nicem snu.ac.kr/
maiy'?en_skin=index html), Biotechnology Lab, machine
DNA sequencer 3730XL, Applied Biosystem), Homology
search was conducted using Basic Local Alignment
Search Tool (BLAST) program which 1s available at the
National Center Biotechnology Information (NCBI) online
at (http://www.nebinlm.nih.gov) and BioEdit program.
PCR-FRFLP method was also used to investigate the
FecXB (primer pair B2F/B2R) and FecXH (primer pair
B4F/B4R) mutations which includes digestion with
restriction enzymes Ddel and Spel, respectively.

RESULTS AND DISCUSSION

All goats used in this experiment showed no signs of
estrous during progesterone treatment tll 12 days,
post-treatment while 100% of experimental animals were
showed estrous signs within 24-66 h. After ECG inyjected
and included plenty of clear viscous mucous vaginal
secretion, hyperemia of vaginal mucosa, mild edema of
vulva, tail shaking, restlessness, homosexual behavior
(riding a goat another in common), does in estrous always
seek male finally they accept the ride by the male. The
present results agreed with suggestion with other study
that, the expressions of estrous behavior was associated
with ovulation (Bearden and Fuquay, 2000; Menchaca
and Rubianes, 2001 ; Dogan ef al. 2008). As well as the
mamnifestation of estrous behavior may vary either the
duration or mtensity, depending on the breed, age, health
status, season and by the presence of males. Fertility
result in this study was evaluated by kidding rate which
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Table 2: Distribution of study according to pregnant and non-pregnant in

does
Animal Number Percentage
Pregnant 19 76
Non-pregnant 6 24
Total 25 100

Table 3: Distribution of parturition of pregnant animal according to type of

birth in does
Type of birth Number Percentage
Twin 11 57.9
Ringle 8 421
Total 19 100

proved that 19 does out of 25 (76 %) gave birth. However,
the percentage of does returning to estrus was 6 (24%)
(Table 2) which might be attributed to fertilization failure
or early embryonic mortality, this finding is in agreement
with (Kadhim, 2014) but it disagrees with the finding of
(Moaeen-ud-Din et al., 2008).

The distribution of parturition in pregnant ammals
according to type of birth showed 11 out of 19 (57.9%)
pregnant does had a twin birth while 8 out of 19 (42.1%)
had single birth (Table 3).

Thus the conception could increase the percentage of
twining. Similar suggestion was recorded by Dias et al.
(2001). The present protocol was recommended outside of
breeding response by Hashemi et al. (2006) to improve
ovulation rate (Greyling and Van Niekerk, 1990).

The analysis of BMP-15 gene polymorphism was
carried out using PCR method. Genomic DNA of goat was
successfully amplified by pair of primer that covers entire
coding sequence of BMP-15 gene. Genomic DNA of white
blood cells was also used for amplification of BMP-15
gene using PCR specific primers. The amplified fragment
which is yielded of single band of the desired product of
FecXR, FecXB and FecXH with a molecular weight of 312,
154 and 250 base pair appeared sharp in agarose gel
through Gel electrophoreses technique and loaded with
(100-1000 bp) DNA ladder (Fig. 1-3). Agarose gel
electrophoresis of FecXR did not reveal any size variation
within this amplicons in the 204 analysed subjects we
always obtained a 312 bp long fragment, mstead of 295
bp. Another important genotype of BMP15 gene is FecXB
which corresponds to a G/T transversion at it 1100 of the
BMP135 ¢DNA. No subject carrying this mutation was
found in the population analysed.
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Fig. 1: The product was electrophoresis on 2% agarose gel at 5 Volt/cm?, 1xTBE buffer for 2 h. M:DNA ladder
{100-10000 bp), Lane 1-13 product for BMP 15 (FecXR) gene of goat, PCR product of band size 312 bp. visualized
under U.V light after staiming with red stain safe

Fig. 2: The product was electrophoresis on 2% agarose gel at 5 Volt/cm®, 1xTBE buffer for 2 h. M:DNA ladder
(100-10000 bp), Lane 1-11 product for BMP 15 (FecXB) gene of goat, PCR product of band size 154 bp. visualized
under UV light after staining with red stain safe

Fig. 3: The product was electrophoresis on 2% agarose gel at 5 Volt/cm?, 1xTBE buffer for 2 h. M:DNA
ladder (100-10000 bp), Lane 1-9 product for BMP 15 (FecXH) gene of goat, PCR product of band size 250 bp.
visualized under U.V light after staining with red stain safe
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Table 4: Type of polymorphism and amino acid change in sense of BMP15 gene in goats

Location of gene bank Nucleotide change

Amino acid change

Predicted effect Type of mutation

G102A AGA=AAA Arginine>Lysine Missense Transition
T156G ATGAGG MethionineArginine Missense Transversion
G207A CGA=CAA Arginine>Glutamine Missense Transition
G218T GTA>TTA Valine>Leucine Missense Transversion

Fig. 4 An agarose gel electrophoresis pattern of PCR restriction enzyme for Lane’s 1-8 FecXB (Ddel) and Lane’s 9-16
FecXH (Spel) product digested, showing genotypes in goats

PCR-RFLP analysis of the exon 10 of goat BMP-15
gene, allelic polymorphism was found with restriction
endonuclease FecXB (Ddel) and FecXH (Spel) wluch
cuts the amplicon to fragments, There are one
cleavage sites (122 and 218 bp) allelic polymorphism
showed the (Table 4). All

homozygous for the whole tested mutations as a

mndividuals  were
result, none of the samples carried above mutations
in BMP15 gene. The goat code region of BMP15 has
similarity (Hua ef al., 2008). The mutations in the
BMP15 gene increase ovulation rate in heterozygous
individuals On the other hand, most of the mutations
m this gene block follicular development
homozygous individuals (Montgomery et al., 2001).
The PCR-RFLP methods similarity (Davis et af., 2002).
BMP15 mutants had higher ovulation rates in the
but primary
fallure resulting m complete sterility
(Monteagudo et al., 2009). Regarding the substantial
roles of BMP15 played in the folliculogenesis and
ovogenesis (McNatty et al. 2005). PCR-RFLP used
for detection of FecXH and FecXB mutations showed
(Fig. 4). The

should be
higher

n

heterozygote homozygous  mutant’s

ovarian

several i goats
fecundity

by goat due

of polymorphism
genetic  factors  affecting
mvestigated further
twinning rates.

to its
The sequencing of amplified product of BMP-15 gene

from goat, out of them appeared 100 and 98%
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compatibility with standard Capra hircus breed bone
Morphogenetic Protein 15 (BMP15) gene from 28 to 249
number of nucleotide from gene of gene Bank results as
shown in Fig. 5a, b, Sequence TD: gh|TX860305.1] and have
number score (261) bits and Fig. 6a, b the Sequence
protein 1D AFX69269.1 and have number score (391) bits.
This result is similar with (Ahlawat ez «ol., 2013). The
lack of similarity of conformation of protein as in
Fig. 7a, b, the difference in the order of the amino acids
and the emergence of site side of acids as in shape and
the difference in body protein leads to variation in the
function of BMP15 in seq ID: 193378 and 193379
(Kallbery et al., 2012) m Fig. 8, This mutation which we
label BS (following nomenclature of Hanrahan et al.,
2004).

The number of live lambs born per breeding goat is an
important trait in commercial goat breeding, since, the
litter size largely determines the amount of meat produced
per goat. In this study we have investigated the
phenotypic effect of a mutation in the goat BMP-15 that
recently has been reported to segregate in the sheep
(Vage ef al., 2013).

The study of genes associated with fertility i1s
important and has many applications in the animal health
sector, thus, sheep can provide a genetic model for the
study of fecundity genes and ovulation rate
(Montgomery et al., 2001 ). BMPs are essential for female
fertility and knowledge of its function allows direct
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(a) A= Capra hircus bone morphogenetic protein 15 {(BMP15) gene, partial cds
Sequence ID: JX860305. 1L ength: 762ZNumber of Matches:
Related Informaation
Map Wi i i
Range 1: 28 to 249c s

Score Identitias Gaps Strand
411 bitsC222) 4111 222/222(100%6) of z22(0%e) Plus/Plus
Qusry 1 TCAT TOCCACC TCTCCT GO CAT GT GEAGCC CT GEGGECA GA LR AGC COARCCALTCACTT 60
UL e i i
Ebj ot z= TCAT TCCCACC TC TCCT CC CAT CTCLACCCCT COC G CAGAAA ACC CCAACCAATCACTT =7
Quas &1 TCCTTCTT CAGGAACAGCC TCCCCAAASCCTTCCC TG TT GOCCAAAACTT GEACAGAGAT
1z0
UL e i i
Shi e [=2=] TCCTTCTT CAGGAACAGCC TCCCCAAASCCTTCCC TG TT GOCCAAAACTT GEACAGAGAT
147

Query 171 GEATATCATGEAACATGTT GGGCAALAGCTCT GGAATCACAAGGEEECECAGEGT TCTACG
1=0

Skhyot 148  GEATATCATGEAACATGTT GGGCAALAGCTCT GGAAT CACAAGGEEGCECAGEGET TCTACE
=07

Query 151 ACTCOGCTTOGTATSTCACCASCCARGACCTAGTCASSTTCOT 222
AR NN R NN NN N

genetic protein 15 (BMP15) gene, partial cds
762ZMumber of Matches: 1

(b) B—Capra hircus bone morpl
ID: IX860305. 1Lengt

Related Informiation

Map Wieweraligeed genomic conbesdt

| Range 1: 28 0 249 Gonk ok Grop hics
Score Expect Tdentities Gaps Strand
388 bit=(210) Ze-1o04 218/222(98%) 0f 222 (0% Plus/Plus
Query 1 TCAT TCCCACS TCTE OT GG GAT 6T GEAGCCCT GEGGGCAGA AR AGC COAACC ARTCACTT &0
R RN NN N NN N RN NN RN AR RN ]
e ] TCAT TCCCACCTCTE OT GC CAT ST GEACCCCT GECCECAGAAAACC CCAACCARTCACTT =7
Query &1 TCOT TC T T CAG GA AR AGGE TOC OO ARAGCC TTCOC TG TT GG OO AR AT TT GGAC AGA GAT
1zo
trrrrrrrr
Skien =8 TCOT TC T T CAG GAAGAGGE TOC OO ARAGCC TTCOC TG TT GG OO AR AT TT GGAC AGA GAT
147
Query 121 CEATATCAGCCAACATETTCGCCARAACCTCTCCALT CACAASCGOCCSCACSCT TOTACA
1s0
(RN RN NN RN NN NN NN AR RN
Zhiot 148 GOATATCATCCAACATETTCGECALAACSCTCTCGALT CACAASCOSCCCACSCT TOTACS
zo7

Query 181 ACTCOCCTTOTTATCTCASCASCCALCACSTACTCACCTTCT 222
(NN RN NN RN NN
Skijct 202 ACTCCGCTTCGTATGTCAGCARCCALGRCGETAGTEAGGETTCT 249

Fig. 5a, br Sequencing of sense flanking the BMP-15 gene for goat, obtained from gene bank Query represents of sample
Sbject represent of database of National Center Biotechnology Information (NCBI)

(@ A= bone morphogenetic prot 15, partial [Capra hircus]
Sequence ID: AFX69269.1Length: 253Number of Matches: 1
Related Information

| Range 1: 10 to 82

Gra

Score Expect Method Identities Positives Gaps Frame
155 bits(2391)  2e-46  Compositional matrix adjust, TI/TICL009)  FITIC100%) O FE(0%)  +2
Query E HEHL SCHYEFWGOES PTHHFPS SCRGEPEP SLLPE TW TEMD TH EHV GQEL WNHE GREVL E.

181

H2HL 2CHVEDPWCOES PTHHFPS SCRCSPFD 2L LPE TW TEMD TN EHY COFL W HE CPRVL I
Ebjct 10 HEHL ECHVEDPWCQES PTHHFPS SCRCSPED SLLPETWTEMD TMEHY COELWHELCPPVLE. &3

Query 182 LRFUVCQQPRGSEY =220
LEFWCOOR BGSEY
Ebjct 70 LRFVCQQPRGSEY 22

(b) B= bone morphogenetic protein 15, par
Sequence ID: AFXG9269. 11 engtl
Related Information
Range 1: 10 to 82Gene.

al [Capra h
i 253Number of Matches: 1

Score Expect Method Identities Positives Gaps Frame
115 bits(289)  2e-30  Compositional mstric adijust, 69/7ICIS59%)  FITI(98W®)  OFFI(09%) +2
Query 2 HSHL SCHYEPW GRS PTHHFp = = glka spkp =1 1pk THTEMD TR EHV GOKL TNHEGRREVL 0

lg1

HESHL SCHYEMWCOES PTHHFPE scfjc sprr s Lremu tErn fi ey corn meecrevs |
Shjeon 10 HSHLSCHVEPWGQES PTMHFPS SCRGSPEPSLLIKTH TEMD TMEHV GUELWNHECERVLE &5

Qusry 182 LEFLCOOQPRGSEW 220

LeHAcoor pos EV
Skjct 70 LEFVCOOPEGSEV 92

Fig. 6a,b: Amino acid sequence of the translated exon 2 in BMP15 represent all type of parturited does (single and
twine) to a protein sequence, Query represents of sample Subject represent of database of National Center
Biotechnology Information (NCBI)
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Fig. 7: (A14B1): Conformation of protein BMP15 gene in
goats used Raptorx software for drawing structure
protein (Red color helixes, brown color B-sheets
and black coils) of amino acid (symbol represent
A sample single goat and B: sample twin goat)

220 < 230 \yild type
CTCGACTCC G C T T(CGA)
Y-axis's I{\!
AV VAN
/ f \ J / / Ul \
20.593 Pab 1 ! ! X-axis's
220 230

TTCTACAACTCCGC TT BI(CGA)
\

|

Fig. 8 Nucleotide substitution of the BMP 15 mutation
compared with wild-type goat sequence. X axis
represent nucleotide (A, T, C, 3): Y axis represent
relative fluorescence unite Single to Noise ratio
(8/N) should optimally be between 50-300 rfu

manipulation of ovulation rate and litter size in farm
animals and can also provide useful information in
treating infertile individuals. The study of fecundity
genes is also important to gain knowledge about

genetic  disorders  associated with  reproduction
(Pramod et al., 2013).

CONCLUSION

There are fecundity genes with major effect on
ovulation rate and litter size m different sheep breeds. The
genes that are involved in ovulation rate and litter size
and the effects they have provides useful information for
breeding and selection on those traits.
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