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Ddel GCCTTCCTGTGTCCCTTATAAGTATGTTCCCCTTA 57/5 153 FecX®
TTCTTGGGAAACCTGAGCTAGC
Hinfl FecxC®
CACTGTCTTCTTGITACTGTATTTCAATGAGAC 63 141
GATGCAATACTGCCTGCTTG

Table 1- Char acteristics of used primers.
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Synthesis  j..-4
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5T=72C  4min

Sl S
Final synthesis
FecX®
1-T=94"C 4min sl ey 5363 -1
Primary denaturation
2-T=94 2 45 Sec denaturation o .l 55 -2
3T=63 30 Sec Anealing JL1-3

4T=72"°  30Sec
Synthesis ;..-4
32 cycles «= ,~ 32
5T=72°  4min SLL b
Final synthesis

Table 2- Conditionsof Polymer ase Chai n Reaction.

73



1389 (01, Kan 5 o315 i o

3y5 el sk gl ot 4 DNA £ s
S Ll s Sl dols s SIS e
pde 5 b wsed 3 s oS, Sl pde Sl
@l ol 53 5 J5 ol L3 SLal KL s
Symy pde sl ol ol kb 5 sb;
03 s S s st 4 by e allsl

(1 JK2) 55 b e

S 5 gl
T NS PV ICRUPTCH PP
SV eslizad U DNA - U551 5 55 dab sl
ST 3 58 S0 5 e st g Sl ol
Sl 3550 bl 2 eyl b gl K s
o Pos0/Aogo i 53 ol S 15
Ok 5 Sy slakilisgrs 33 53226 1/8

Jos & 55 jasie sl cas by Saus

})\f JL;-’.' .Cﬂ » v\:n’;}‘ ol C‘ﬁ.ﬂ‘ DNA 3‘ ‘5| 4\3_9.03—1 JS..::
Figure 1- Samplesof extr acted DNA from some Jaba BarezRed Goats.

G yd iSS ey OLES (FecXG) £ ﬁjlﬂ
oo 9 BMP-15 Qj o ul;-;b\ Oolalad
Shedel cowks mls L & 5 PCR ol
(2009) Deldar-Tgangookehetal.,  :as5

olas y SALS se s il s

74

SR spe akd 2SS b sk g

5L 555,830 5l eslizad L PCR &Y jas
S L sdaline ki S 515 sl s 38T
Jsl LS8l i ¢l sk i 153 it
S 51 63k i 141 L S (FeeX®)



(1389 [lg I oyl 2 0,55) s3,5LS S5 P 5 s dhone

315 513 Al s ose [y 3 o Ll sy e sl (S3 905y pde sdias 0L L 03
(3 3 2 sla I Bl S s edalie 5 o Sad s s

58T 5 69, FECX® 05 PCR &Y guames 5, g8 2801 -2 S
Figure 2- Agar ose gdl dectr ophoresisof PCR products for FecX® gene.

58T J35 65, FECX® 35 PCR Y gaamus 5, 585 5501 -3 s
Figure 3- Agar osege dectr ophoresisof PCR products for FecX® gene.

s s b i 31 Wb wdl) sy e BMP- 05 PCR oY s pon 4

g JUHINFL psn wpl (o580 sl 4 Hinfl 5, Ddel 5. s w3l buws 15
IT 5 (112429=141) s> o 5 p |y i Wl el el 0LiS D 54 cls S s L g
Cux 29 LL wll) s, pes S olise o S b st s M Ddel by sl
ool (oss e s IS8 s sl Sop b P (122431=153) s

75



1389 gabm 3 e.:b' d&s ‘_Aﬁ

sl Lie PCR-SSCP , PCR-RFLP
PCR- s, L Nejati-Javaremi et al. (2007)
Golemm g ) Olan S s Ligr m» SSCP
LiwS s Fargzadehetal. (2007) ..l
PCR- s, b GDF-9 05 55 Lugy,m bl
SS Lie S s s, Iy ie= RFLP
b sl 4l ter JT s 50 0l ool
Amiri etal.,,) Loy IS8 Koaen 5 AL
052 0555 5 a=b 5 s W e (2007
Liw S oy L 3 ok L BMP-15
Montgomery et al.,) Ll osls OLis  SKiomsar
BMP-15 5,5,b s &5 55 b Lier (2001
5 Kiw S 55 ege solasl i@ GDF-9
Lol OB s e s s Yl
Gdloway et al., 2000; Hanrahan et al.,)
05 K Jes .(2004; McNatty et al., 2005
52 3L3 Sy S 0 Jsgee ke Lo
s Beldare dnverdde N . 5o 0 LS
ol 05 S sy G Ll ol S
31 Ses Lok OltinsS 55 55l o J st
545 Romanov ; Finish Landrace 4l
oli e al ool (Gordon, 2004) s,k
23 S5 J,eS ML(A 35 Pl &S das s
SaSdam Aol i nan S VL gk
Jerie Ol by &5 o s b e

O 5 0 J(Yan et al., 2001) <.
S &l e S slgiy Hashimoto et al. (2005)
BMP-15 _&3ls,, s < S orte sl Ol

Olime 53 3590 sl sl L cudl S

76

05551 Sl DUl ples (hasgy onl sla w3l
BT s 5 Loy IS5 K BMP-15 o5 2
pAe) L3 Sl oter mes 5 il |y i
03 O Sss e sl her (USS dr sdalis
Fr ooRlpl Esl kan S s BMP-15 0]
S I 3 oph e Gk s Sy S
Sl W el O 0me gls e
Geloway et al., 2000;) s55 .o ,s,LL
05 s> g oSG (Hanrahan et al., 2004
b asl Lol s 518 5 s BMP-15
Deldar- iass la asl L fass ol
oals cales (2009)Tgangookeh et al.
(Hua ol sls al b sy ool sls wily
s cills 5 e sl s etal, 2007)
L) 31336 51 5 580 45 JS ki ma 55 L
SiolS FeeX 5 FecB ol sls 05 sl » (S
GASE i e 2 Ol e ey s 5SS
PCR- i35, L BMP-15 ()} oiS JS 4mb s
DNA L Ji5 L 5 el cir aw L SSCP
a5 sl Ddel i, o3l L PCR-RFLP
(2006) Guenetal. .(Arefnezhad, 2007)
S e by sl b ey HU i S s
(2006) Heetal. _iass 5o .43 I
o olp id BMP-1S 03 s Lies
FeeB 05 o e 25 » Mo aid 218
Sk S e oy Kl ki s
A5 csb (Gheffari et al., 20073, b) ol |
sl BMP-1505 55 5 Zareetal. (2007)



(1389 ,lg 1 o)lad 2 6)55) $5,50LES (6555555 g0 aloms

0> Ll s,mie gl s sl s ey JSG o) @u.mpwuaﬁwﬁ Soaob
s sl 05 L BMP-15 o5 Kos sl oKl 5 FecX® Sl oKl s &S sl OlE Jiash
spipbl S5 Gl el 5l oelindd U Lo ok Jix Fe s BMP-15 o3 FecX®

.Ddel V‘Jﬂ b 5 BMP-15 05 (gl 1 e 51 Jool oY aama 5, 485 2801 -4 Yo
Figure 4- Acryl amidege eectrophoressof PCR products for BMP-15 gene digested by
Ddel redriction enzyme.

HINfl 0 51 Jaw 5 BMP-15 05 (gl guian 51 Juol Y gaameo 5, 585 2801 -5 JSs
Figure 5- Acryl amidege eectrophoressof PCR products for BMP-15 gene digested by
Hinfl restriction enzyme.

C)U‘}:}- dad Q‘}a- B JM C)){.}.J}J}A Jﬁé\ﬁ(+/+) u..:.;-) ;*,‘.:Syj &L“’g")‘ﬁ

S s M Sl sl S s 5 il Cwsl Gl s 1 WKl g

I



1389 g&‘)&.@.ﬁ 3 oéb’ d&s ‘_AP

] B F P AV R - P Y P - e o Kl g5 e gl o2 Sl s U
Sl @ yed 3l eslizdd L BMP-15 o5 s sla Seasy Slal 5l S ol S3oa a3
S S it Ceabl L Ol U ol bl 555 o2 L bl Csy bLl e
15l 53 dilies Slawo Ul o BLo,I 5 5 g il S edalie ISt s 0 Js

sl s a5 s sl foarg LS yp Ol el ea L LS

sl 5 ok 75 2 BMP-15 05 &5

cel.:.e

Amiri S, Rahimi G, Vaankhah M (2007). No incidence of alelic mutation in Booroola
(FecB) and Inverdae (FecXl) genes in Lori-Bakhtiari sheep breed. The 5th Nationd
Biotechnology Congress of Iran. Tehran, Iran. p. 495.

Arefnezhad B (2007). Molecular andysis of BMP-15 (Bone Morphogenetic Protein-15) gene
in Markhoz goas. M.Sc. Thesis, Department of Animal Science, Shiraz University,
Shiraz, Iran. p. 133.

Daneshyar P (2003). Polymorphism determination of 9 microsatellite markers in Baouchi
sheep breed of Abasabad station of Mashhad. MSc Thesis of Animd science. Zabol
University.

Deldar-Tgangookeh H, Zare Shahneh A, Zamiri MJ, Ddiri M, Kohram H, Nejati-Javaremi A
(2009). Study of BMP-15 gere polymorphism in Iranian goats. African Journd of
Biotechnology 8: 2929-2932

Dong J, Altertini DF, Nishimori K, Rgendra Kumar T, Lu N, Matzuk MM (1996). Growth
differentiation fector-9 is required during early ovarian folliculogeness. Nature 383:
531-535.

Dube JL, Wang P, Elvin J, Lyons KM, Celeste AJ, Matizuk MM (1998). The bone
morphogenetic protein 15 gene is x-linked and expressed in oocytes. Molecuar
Endocrinology 12: 1809-1817.

Elvin JA, Clark AT, Wang P, Wolfman NM, Matsuk MM (1999). Paracrine action of growth
differentiation factor-9 in mammalian ovary. Molecular Endocrinology 13: 1035-1048.

Eppig JJ (2000). Control of ovarian follicula development and function in mammals.
Reproduction 122: 829-838.

Fargzadeh M, Dehnad A, Rahimi G, Amiri A (2007). Genetic polymorphisms in oocyte-
derived growth factor (GDF-9) gene in Arkha Merino sheep using RFLP-PCR. The 5th
Nationd Biotechnology Congressof Iran. Tehran, Iran. p. 503.

Gdloway SM, McNatty KP, Cambridge LM, Latinen MPE, Juengd JL, Jokiranta TS,
McLaren RJ, Luiro K, Dodds KG, Montgomery GW, Bedttie AE, Davis GH, Rit O
(2000). Mutations in an oocyte-derived growth factor gene (BMP-15) cause increased
owulation rate and infertility in adosage-senstive manner. Nature Genetics 25: 279-283.

Ghaffari M, Nejati-Javaremi A, Rahimi G (20074). Detection of polymorphism in Booroola
gene (FecB) associated with twining in Sha sheep breed using PCR-RFLP method. The
5th Nationa Biotechnology Congress of Iran. Tehran, Iran. p. 442.

Ghaffari M, Nejati-Javaremi A, Rahimi G (2007b). Detection of polymorphism in oocyte
derived growth factor (GDF-9) gene associaed with twining in Sha sheep breed. The
5th Nationa Biotechnology Congress of Iran. Tehran, Iran. p. 475.

Gordon | (2004). Controlled reproduction in sheep and goats. Wdlingford, Oxon, UK, NY.,
CAB Internationd, p. 407.

78



(1389 ,lg 1 o)lad 2 6)55) $5,50LES (6555555 g0 aloms

Guan F, Liu SR, Shi GQ, Ai JT, Mao DG, Yang LG (2006). Polymorphism of FecB gene in
nine sheep breeds or strains and its effects on litter sze, lamb growth and devel opment.
ActaGeneticaSnica33: 117-124.

Hanrahan JP, Gregan SM, Mulsant P, Mullen M, Davis GH, Powell R, Gdloway SM (2004).
Mutations in the genes for oocyte-derived growth factors GDF-9 and BMP-15 are
associated with both increased owulation rate and sterility in Cambridge and Belclare
sheep (Ovis aries). Biology Reproduction 70: 900-909.

Hashimoto O, Moore RK, Shimasaki S (2005). Podtrandationd processng of mouse and
human BMP-15: potentid implication in the determination of owulation quota
Proceedings of Nationa Academy of Sciences of USA 102: 5426-5431.

He YQ, Chu MX, Wang JY, Fang L, Ye SC (2006). Polymorphism on BMP-15 as acandidate
gene for prolificacy in six goat breeds Chinese. Journd of Anhui Agricultura University
33: 61-64.

Hua GH, Chen SL, Ai JT, Yang LG (2007). None of polymorphism of ovine fecundity maor
genes FecB and FecX was tested in goa. Anima Reproduction Science,
doi:10.1016/ .anireprosci .2007.08.013.

Joyce IM, Clark AT, Pendola FL, Eppig JJ (2000). Comparison of recombinant growth
differentiation factor-9 and oocyte regulation of KIT ligand messenger ribonucleic acid
expression in mouse ovarian follicles. Biology Reproduction63: 1669-1675.

Juengel JL, Hudson NL, Heath DA, Smith P, Reader KL, Lawrence SB, O’Connell AR,
Latinen MPE, Cranfield M, Groome NP, Ritvos O, McNatty KP (2002). Growth
differentiation factor 9 and bone morphogenetic protein 15 are essentid for ovarian
follicular devel opment in sheep. Biology Reproduction 67: 1777-1789.

Li R, Norman RJ, Armgtrong DT, Gilchris RB (2000). Oocyte secreted factor(s) determine
functiond differences between bovine murd granulose cell and cumulus cell. Biology
Reproduction 63: 839-845.

McNatty KP, Smith P, Moore LG, Reader K, Lun S, Hanrahan JP, Groome NP, Laitinen M,
Ritvos O, Juengd JL (2005). Oocyteexpressed genes aff ecting owvulation rate. Molecuar
and Cellular Endocrinology 234: 57-66.

Mohammad Abadi MR, Shahabi A, Noshari AR, Askari N, Dayani N, Khezri A, Sdta
Mokhtari M, Soflael M, Ayatollahi A (2011). Genetic Variation within Jabal Barez Red
Goat Population Using Microseatellite Markers. Iranian Jornd of Anima Science (Tehran
University) 42: (In press. In Farsi).

Montgomery GW, Gdloway SM, George H, Davis GH, McNaty KP (2001). Genes
controlling owulaion rate in sheep. Reproduction 121: 843-852.

Msoffe PLM, Mtambo MMA, Minga UM, Juul-Madsen HR, Gwakisa PS (2005). Genetic
structure among the loca chicken ecotypes of Tanzania based on microsatel lite DNA
typing. African Journd of biotechnology 4: 768-771.

Nagamine Y, Higuchi M (2001) Genetic distance and classification of domestic anima's using
genetic markers. Journa of Anima Breeding and Genetic 118: 101-109.

Nejati-Javaremi A, Rahimi G, Amiri A (2007). Detection of polymorphism in FecXL gene
associated with Twinning in Lori-Bakhtiari sheep breed using PCR-SSCP. The 5th
Nationd Biotechnology Congressof Iran. Tehran, Iran. p. 520.

Otsuka F, Yamamoto S, Erickson GF, Shimasaki S (2001). Bone morphogenetic protein-15
inhibits follicle-stimuating hormone (FSH) action by suppressng FSH receptor
expression. Journa of Biologica Chemistry 276: 11387-11392.

Raaei MA (2005). Study of Genetic diversity for Japan quil population using microsatdlite
Markers. MSc Thesis of Animad science. Faculty of Agriculture. Tarbiaa Modares
University.

79



1389 g&‘)&.@.ﬁ 3 eéb’ d&s ‘_Aﬁ

Silva JRV, van den Hurk R, van Tol HTA, Roelen BAJ, Figueiredo JR (2004). Experssion of
growth differentiation factor 9 (GDF-9) and bone morphogenetic protein 15 (BMP-15)
and BMP receptors in the ovaries of goats. Molecular Reproduction Development 70:
11-19.

Sugiura K, Eppig JJ (2005). Control of metabolic cooperativity between oocyte and their
companion granulosa cdls by mouse oocyte. Reproduction Fertility Development 17:
667-674.

Yan C, Wang P, DeMayo J, DeMayo FJ, Elvin JA, Carino C, Prasad SV, Skinner SS, Dunbar
BS, Dube JL, Celeste AJ, Mazuk MM (2001). Synergistic roles of bone morphogenetic
protein 15 and growth differentiation factor 9 in ovarian function. Molecuar
Endocrinology 15: 854-866.

Exon 2 of BMP15 gene pol ymor phism in Jaba Barez Red Goat

Alinaghizadeh H.', Mohammad Abadi M .R. 2, Zakizadeh S

'MSc Student, A nimal Science Department, Islamic Azad University, Kashmar Branch
“Associate Professor, Animal Science Department, Shahid Bahonar U niversity of Kerman
3Assistant Professor, High Educational Centre of Jahad-e-K eshavarzi Mashahad

Abstr act

Bone morphogenetic protein 15 (BMP15) is member of the transforming growth
factor-beta superfamily that has crucid roles in fecundity of goa and sheep. Previous
investigations confirmed that the fecundity mutations of sheep presented in goat. Different
mutations in the bone morphogenetic protein-15 (BMP-15) gene has increased owvulation rate
and infertility in sheep. To illuminate polymorphisms in BMP15 gene, was characterized the
coding region of BMP15. Two exons (1 and 2) encoded prepropeptide of 394 amino acidsin
BMP15. Blood sample collected randomly from 100 goats from Red Jabd barez goat from 10
farms and genomic DNA was isolated using the DNA kit. Two primer pairs were used to
amplify genomic DNA of Bmpl15 gere, and the PCR products were separated on agarose gels.
The PCR products were electrophoresed and visudized by Ethidim Bromide staning. The
results showed that amplication products had good specificity, which could be directly
andyzed. Single nucleotide polymorphism of FecX® and FecX® loci in BMP-15 gene were
determined using PCR-RFLP technique. In this study, there was no evidence of mutation in
FecX® and FecX” in these goats, dl of which were monomorph for exon 2 of BMP-15 gene.
Further investigation should be directed at other loci of BMP-15 gene or other genes, using
larger sample sizes.
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