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Evaluation of GDF9 gene polymorphism and its relationship with
sperm quality in Sanjabi ram

T LT a5 05 Ol (ol T hemallts Lo e L p5lS aen

(b Gtﬁ)é)')}u.swsﬂ (ol r}l.; 05,5 Glsbial liils gl Wbl (g dils LS S )
Ol bzl S gl oKl
Ol celisle S gl ol&ils (S puals 0a8Ci5ls Lskasl =Y

Olpl wolisle S ¢ rnks s 5 (55,5128 Sl s Olidss S e bkl -¥

Kianpoor S, Abdolmohammadi AR, Hajarian H*, Nikoosefat Z?,
Khamisabadi H®

1- MSc Student, Associate Professor, Assistant Professor, Department of Animal
Science, Campus of Agriculture and Natural Resources, Razi University,
Kermanshah, Iran.

2- Assistant Professor, College of Veterinary Medicine, Razi University,
Kermanshah, Iran
3- Assistant Professor, Agricultural and Natural Resources Research and Education
Center, Kermanshah, Iran

alirezaam@razi.ac.ir : s ;xS s (LK J giens s 55 3

B
IFAT Ol F o kol (w2 03198 059
1) - Y10 axio

(AVONY t 3 pdy fob = A0/0/YY 2l js 5o ) US>

L3551 § PCR-RFLP 3, 3 oaliu! b GDF9 (35 3o 93590 e (lolid cags adllas o
3G diged sotun oyl Sl .o 5 plmil (A (S sogw 9 Pl S Slao b OT Jlos!
ENY 4t 4G DNA gz Sl 31 g .ol Josd glbmiw 315 z98 ol A1 Pyl 9 O3
9 o Djgo golais! FIET s Ol oslitl b GDFY 0 <& 093571 31 sibods
3 Sl @b .ol plmit Hhal g o 35T 31 ooliiw! b PCR WY gamo (09 5T i g
30 Baiged olod 955 b alae 3590 Cuxez 33 1H A 4G £ 31 g 3939 Pie (it
Pl (5 Olho 50 dggin SO 4 455 b .09 (GG) Ly wigi) S0 ol oyl
S 0 dg2 90 S 30 (2130890 j99 >R 9 oul (ST diged Slazed o
20 S bl Cg 50 (6550 Ol 457 818 VL G (pl s ( gl 315 Ndwes
Olo Jgwo 093 (1P U 2p5 Doge wb Goa0k R0 SO 5 0] 2l RS (AP
A (0153 (5090 dgae Hgtied (Sbmi 35 S (2159890 38 9 E e 50 P el (A

Bgd bl by

Soals slaejly

EUT I
Pyl CodS
(sl WidasgS
PCR-RFLP


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.15.7
http://mg.genetics.ir/article-1-1492-en.html

[ Downloaded from mg.genetics.ir on 2025-12-13 ]

[ DOR: 20.1001.1.20084439.1396.12.2.15.7 ]

Q‘)&A) <_;-\.a.>=~.“~\-.& LPJ:LG

Wb OT B3yl g GDFI o IChuia (2635

ddy (5 pesm Do pimen el Jasas ol 5 055 5 (5,8
23 e i) Lad Sl 5 (s 5 550 (k)
s Evans and Maxwell (1987) %y, b (515 pa g8 Joea
5 oS SS pl SR Gl e Slis lp
(o3 0 45 0 Slap ol Loys) sleediy Lo s p el sl )
S S plsl HOS' sl (S35l
58T J5 555 DNA iS5 ConS 055 5IDNA £l s
05 S 0581 Mok pend Hskiea S el A3 S
A5 bl (G260A) A 4G g sluls s GDFI(GL)
ol S5kl cu> O 5l Hanrahan (2004) (ssleiny
REV: s FWD: 5-GAAGACTGGTATGGGGAAATG-3'
oSy L eslin] 5-CCAATCTGCTCCTACACACCT-3'
Ve chle Lol Sa Yo > 2 (PCR) 5l o s (slo yoei s
Yo sl L LSl 1 s DNA S o
Y/0 ANTP [N go Joo +/Y AX 3L [V 505 Koo /0 Y 5o s Sen
s ek S$omsl ol S MgCL Y e L
Sk loemis Sl b el Jhiaol s SaVE/00
oKas L GDFY 3 ol (gsbcir €Y ankas 35 (¢l
arps A gl el 5 SOl asln b Al 5
YO sldes sl (gilecd e 1y 5l alds 0 e S Sl
Sl b ¥ Sde 4 sl S Sl amys A gl s 4
Jlasl jshwa 4l 80 e 4 0A by (gilacid puly
Glp 4idy & ode LS Sl s VY gl s ST
"Bl e VY gles 53 5 alg EeS e ST nlS
Sl S SB35 Sl b ol ol S
Aoy S whale b 3,8T U5 s 55585, PCR Y yames
Pl Dl o PCR eV s iS5 5l ol
38T U5 s, ok ap Y gams s S 15 HhA
PCR N yame 55505, s LS5 e doys 4w
Sloedd S s sl £ s &S sy oL
il S5 olantl b Ll g 05k 5 574 GDF9 0

.(\L}.i.i) Sl

2 Hypo Osmotic Swelling Test

L sy Gk 3l Gaslasm LdesS slE Mol 5l s
S W5 s g5 Slie (osara S s olatl is
Frsbgs o b e Sl Gy b 51 lS o3 gl ol
Sy Lol Sa) Sl ol eanl s cpdlls Ol s
5SS (Yazdi et al. 1997) 5,8 osn B s, Slis
ot 3ot 5 bl Sl eslizal dagls 53 sl5 ol OIS
A5 015 b slag 3 5l eslinal bl g 0I5 3 AI 55 6l
AS s ol sl 3l Uls e S il s Y e
Glaay e Gl 5 gl Sa e CESHL 5 edle S S
Ll fol bS5 hm e (K85 Ch iy (S
A8 53 500k Slag B peites LSl S ol S5 4 p5Y
A3 el e dar Sl el CliS Slio ol
I 5 e e oy s el SBE ) S s I
e b o p iy il olie pl 2b 51l b
-0 ¢l olsl g elis ol Ly (Rothschild et al. 1998)
“ o IS S e b kS Sl S B sla
SIS S A8 o b sk s 4 SLLE SKS Ll
5 Sl esss) SOG4 o35 GDFY 05 (age 50
Sadighi ) cosles slulis diw T ooled pises S S
05551 53 Jols &S wxils J b 5L kS Y/0 05 ool etal. 2002
S eliSUS 5 il e sbcdr WY Job 4 0550 S
Glaaliand VY0 Jlad iy 5wl sl £0Y Jgb w0 dzy i
S 0551 3 g .(Bodensteiner et al. 1999) ..
03 ket 4 5l i 4 2e Gl 4 s e GDF 0
.(Hanrahan et al. 2004) s 35 0 O go, 58 ol acsliandl sl AV
5 0k S 0sSt (ol b3 05 ol el gy b
Sp bz 03 ol s Pisle sl Ls, s Of s Shes
el g ol aalllas ol sl ol 4 13 ) 5
5 g8 53 (G GDF9 05 G 05551 52 spmpe g
S 3 pael ShS Slio | O Jlzl byl 5 b
o 315 23 e AVl sl s 53 A8 el kg
Oll OB ge 315 Fool S e 5 015 (e Gble )

mdse Dle el Jead s s s Jlse b s b eliilk S

! Growth Differentiation Factor-9

YWAF Lewal [V o ylosls [ om0 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.15.7
http://mg.genetics.ir/article-1-1492-en.html

[ Downloaded from mg.genetics.ir on 2025-12-13 ]

[ DOR: 20.1001.1.20084439.1396.12.2.15.7 ]

Wb OT B3, s GDFI o (Mo (2635

Q\)&QA) ‘_;Ja:uuj‘w\-:& Léj:lﬁ

S5 s s (Dongetal 1996) s (555,20 355l ol
d)‘j M_‘A:) S )j)l.f )j.\.é J.:)j; o)js J}M l‘) QT GDF9 «
33 55 g ladles b .(Zhao et al. 2011) —oils Jb 5
5036 e kS 55, » GDF9 05 A625C 5 A485T ol
uﬁ)b} o ))}A wm bb‘.’j 6&}@)3 ol M
) Tz . . . .
9 r‘))}jﬂ &)L& Cj;ﬂo,l.& sdalin b;l.g.fq.,\;;_:-j:)k)
AU pleila 15 5 5 edd daste gl S 5 il
Olseas GDFY o (Tang et al. 2013) weils (g ls sas lons
S SIS &5 gl g GILAE 5 edes 05 S
QTL "S5 515 i S 53 e (Davis 2005) covles
S5 Sl 5 Lk Sy ps3500 S S0 20850 2 g
05 K Olsea |y, GDFY 03 agl 5 sld sdalie GDF9 «
Nicoll et al. ) L35 5,n0 2l55855 5 odes ,3b L lLals
GDF9 03 5 5550 S g 45 el OLES Oldles (2009
Sphe AL S sbalE 5o soal SR e
s S S Olaw S s opares (Hanrahan et al. 2004)
Ol &6 5 3,158 GDF9 03 GL ol 3 Ligr e L3 Ola
)‘ (Chu et al.2004) c..los sdalis &U}uj) w‘j)l 2
GDF9y5 Gl &K= s ey I U R R N
e 53 O K5am DUl 3 a5 Rl 4
Moradband et al. ) 42 > 585 slls ol L
db;@-ﬁ ‘LS)U“‘B" co..:jsu J\}. )L@_?: S ny v...l.h}}j BE) (2011
53 S 5B GL ol 3 JSodr sz Sl sk
et al. 2011) 55 Sk o) 51 K ja ﬂSU Cosogols
TP 03 ekd S Glan, S, bl G o .(Javanmard
sl (S ;S pa 6‘-“@:#“ CodS 52 sgpie Sl sl b
O sl ol p:.,.u\ s IS > sl e Ol geas sls OLES
O3 Sysesise Jdsa Lol (Vo) ad (6108 55,0 -0
Sl opl b 5 BLo,l e OGIGDF9 03 53 G1 oKl
CdS odd bl Clhe oo 5 4ny ($ e Dl

! Acrosome Integrity Rate
’ Thoka
® Han

- YWAF Lewal 1Y o lols [ om0 3190 0590 [y 95 S5

o 0551 5 b £ askad 55 51 Lol PCR Y ez ) S
(Marker Ladder 50 bp) GDF9 3

ﬁﬂ L GDF9 05 5l sl 230 (g3bidr £ axksd a3
AwG g sy O30 &S 5 ol sl Hhal s
Hhal o351 slp Gogesise olobd oKl S ki (G1)
Slp ol OF 5 £) ankad 53wz 55 5 AL axils 55
ST P e Sope 3 e s Jeols AR )
adsd sy oods plabs i ﬁﬁ by el 53 S
5 a0 GG s sl sl obzdr 0F 5 V07 (Yot
33 o 3 S gad ol 53308 Sy g Ay 4w 56T
5P el golicds 0 51071 (Yot lakad oalin GudS oyl
U 3 Bl rer s pde 25 POR OV pams 2

(Y JS8) 55 b o sla 33 3 1 i 55

500bp

200bp

S £Y andad ey 5T s 5l Jol e sdalie GG (3 -Y S
GDF9u5 5l G 05551 st
(oY 5101 .Yo£) GG .55 Marker Ladder 50 bp

ady el opdll b 4 GDF9 (e 50 oS ol asiie
52 45 6 0Ll > GDFY 03 MRNA &3 S e odass |,
i Ol o 93U b LSl Sl (ol 2 A (i 8
»» GDF9 Gl L J- -1 L (Fitzpatrick et al.1998) >,
ey ekl edalie (B, L S5 el = 5ok Ols e

L;)l.k.@fjlijtjﬁ‘_;lﬁwjzﬁwé@l@m


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.15.7
http://mg.genetics.ir/article-1-1492-en.html

[ Downloaded from mg.genetics.ir on 2025-12-13 ]

[ DOR: 20.1001.1.20084439.1396.12.2.15.7 ]

O‘)&QA} <_;-\.a.>=~.‘|~\-:-° LPJ:LG

Wb OT B3yl g GDFI o IChuia (2635

sl Gjéﬁp.;.ml;,:_é.:s‘_gjj ol ‘_gﬁfajl.)d\‘_;u‘;}“)jl Li'-ﬁ—hj)_x;_-

Sl ol (310l gl #) Kl Cie
2.5 05 1.29+0.05 M) el e
540 45 254.82 + 13.88 (XX 107) ¢ ol il

5 0 4.61+0.06 (45,) 8l o35 oS ~

99 40 85.43 + 1.69 (1) ol il S
100 71 92.76 + 0.64 () p el L2 S ST
99 60 82+150 (1) e o3
100 73 93.03 £0.68 (D) &59505

Sl gl 315 Olhidn 8 Cunex 53 53 OULL >
Sl ol ot oWl b el fse bl L3l el
Ol b o3 of Gl Jlaxst anilis 325 315 ol 55 (glods
TS o & b addlas 5,50 L 5w S1osyls e
S05 o8k G 65 e e Lol WS sdaline ples gla
0 olital S p ol udS S5 bl 5 K sle
P SE5 S 4 e 5 @315 Pl glaal

Ay oo ey $55 2 500k S slag S Sl G b

&l

Bodensteiner KJ, Clay CM, Moeller CL, Sawyer HR
(1999) Molecular cloning of the ovine
growth/differentiation factor-9 gene and expression of
growth/differentiation factor-9in ovine and bovine ovaries.
Biology of Reproduction.60: 381-386.

Chu MX, Li BX, Wang JY, Ye SC, Fang L (2004)
Association between PCR-SSCP of growth differentiation
factor 9 gene and high prolificacy in Small Tail Han sheep.
Animal Biotechnology.15: 111-120.

Davis GH (2005) Major genes affecting ovulation rate in
sheep. Genetics, Selection, Evolution37:511-S23.

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

Evans G, WMC, Maxwell (1987) Collection of semen. In:
Salamons Artifical Insemination of Sheep and Goats.
Butter worths, Sydney, pp.85-1.

Fitzpatrick SL, Sindoni DM, Shughrue PJ, Lane MV, et al
(1998) Expression of growth differentiation factor-9
messenger ribonucleic acid in ovarian and no ovarian
rodent and human tissues. Endocrinology. 139: 2571-2578.
Hanrahan JP, Gregan SM, Mulsant P, Mullen M, Davis
GH, Powell R, et al (2004) Mutations in the genes for
oocyte-derived growth factors GDF9 and BMP15 are
associated with both increased ovulation rate and sterility
in Cambridge and Belclare sheep (Ovis aries). Biology of
Reproduction.70:900-909.

Sop Al aw Wb glag b aled anlllae ol 53 4l a5 L
Gl ollr 55 Jhgr g8 pde Lag o bl ol 515
53 ol ol ISansr 540 5 S Ll s GDF9 O
sdalive 11U 3l 50 WaalS ol 55 WOT 5l el Wsme gla s
madis BV 4 Vmml L5 e ol ) Ol S sl 50853
Lo 05 ol s glaellr 515l S0 L 5 (v
S AL FecB s BMP15 Jie (s,55L b Las e slads Koo
S5l Sl i 15w p spse 015 pl 3 04SU

k&ﬁf&}:ﬂ}ﬁwl)b@b))}ﬂﬂ}éw‘d)‘}f&

Javanmard A, Azadzadeh N, Emailizadeh AK (2011)
mutations in bone morphogenetic protein 15 and growth
differentiation factor 9 gene are associated with increased
litter size in fat-tailed sheep breeds. Veterinary Research
Communications. 35:157-167.

Nicol L, Bishop SC, Pong-wong R, Bendixen CH, Holm
LE, Rhind S M, Mcneilly A S (2009) Homozygosity for a
single base-pair mutation in the oocyte-specific GDF9
gene results in sterlilty in Thoka sheep. Society for
Reproduction and Fertility 138:921-933.

Moradband F, Rahimi G, Gholizadeh M (2011)
Association of polymorphisms in fecundity genes of
GDF9, BMP15 and BMP15-1B with litter size in Iranian
Baluchi sheep. Asian-Australasian journal of Animal
Sciences. 24: 1179-1183.

Rothschild MF and Bidanel JP (1998) Biology and
Genetics of Reproduction. In: The Genetics of the Pig
(Rothschild MF, Ed.). CAB International, Wallingford,
Oxon, 313-343.

Sadighi M, Bodensteiner KJ, Beattie AE, Galloway SM
(2002) Genetic mapping of ovine growth differentiation
factor 9 (GDF9) to sheep chromosome 5. Animal
Genetics. 33: 244-245.

Tang KQ, Yang WC, Zhang XX and Yang LG (2013)
Effects of polymorphisms in the bovine growth
differentiation factor 9 gene on sperm quality in Holstein
bulls. Genetics and Molecular Research. 12: 2189-2195.

YWAF Lewal [V o ylosls [ om0 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.15.7
http://mg.genetics.ir/article-1-1492-en.html

[ Downloaded from mg.genetics.ir on 2025-12-13 ]

[ DOR: 20.1001.1.20084439.1396.12.2.15.7 ]

Wb OT B3, s GDFI o (Mo (2635

Q\)&QA) ‘_;Ja:uuj‘w\-:& Léj:lﬁ

Yazdi MH, Engstom G, Nasholm A, Jonansson K, Jorjani
Hand LiljedahlL E (1997) Genetic parameters for lamb
weight at different age and wool production in Baluchi
sheep. Journal of Animal Science.65: 247- 255.

- YWAF Lewal 1Y o lols [ om0 3190 0590 [y 95 S5

Zhao L, He, Guo Q, Wen X, Zhang X, Dong C (2011)
Expression of growth differentiation factor 9 (GDF9) and
its receptor in adult cat testis. Acta Histochemica. 113:
771-776.


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.15.7
http://mg.genetics.ir/article-1-1492-en.html
http://www.tcpdf.org

