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Abstract

In this study 50 ewes of native Awassi breed aging (2-5) years and their 62-
offspring aging from birth to weaning was used and was carried in the department of
animal production / Faculty of Agriculture / University of Baghdad , as well as labor-
atories of institute of genetic engineering and biotechnology for post graduate studies
and over the period from 1/11/2015 to 1/6/2016.
The aim of this study was to investigate the genotypes of Bone Morphogenetic Pro-
tein 15 (BMP 15) and their association with the production , growth and reproductive
traits . PCR - RFLP analysis of (BMP 15) (153 bp) showed three various genotypes
represented as AA , AC , and CC with frequencies 36.00, 40.00 and 24.00 respective-
ly, the frequencies of the A and C alleles were 0.56 and 0.44, respectively, The re-
sults showed the effects of the genetic make-up of the BMP 15 gene has a high signif-
icant on fecundity ratio while no significant on fecundity rate , there was a variation
of high significance of mortality rate in lambs up to weaning, with high significance
in the rate of weight-gain variation in lambs from birth up to weaning and chest cir-
cumference and height were affected in relation to the variability of BMP 15 geno-
types, The results of the current study showed that daily and total milk production of
Awassi ewes was significantly increased in relation with variation of BMP 15 geno-
type in favor of ewes with genotype hybrid AC, moreover a significant variation in
length of lactation periods, however, milk components were not significantly affected
with variation of BMP 15 genotypes except the percentage of milk fat and in favor of
ewes with genotype of AA.
In conclusion through the study of gene expression of gene BMP15 could be open in-
teresting prospects for future selection program and also improvement strategies to
sheep to maximize the economic income of the election and breeding genotypes that

have achieved the best fecundity and milk production.
Keywords: Awassi sheep, Bone Morphogenetic Protein 15, Restriction Enzyme (Xapl),
productivity and reproductive traits
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CC 5 AC 5 AA 4ilyll (uSIiill xS 1.22 £17.3550.95 £15.58 5 0.85 £ 15.87 Lagin 4l
Glaa e CC bl Sl &uld cilgal (e Aaalil) (Dlaall (5585 (puiy aliall 038 A Cpag cpalially
SAA Shal Sl &3 @dlie e AC Ahsll Sl &b 2 ball gis Adlsl) Sl A
laall sl ladll yiey Dl die avall sl lgiay saill Dlica 8 Lysied) Je ol 35 ¢ (7)
25 clgled 3 (ADL) LDl Il Caal s allsally il Aahgl Jalgall CDES) e
52l QM Aladl) die O (seima (s e Dhadl die Daall il dsiaal Alle G354 ¢ (30)
o) die Pleall 55l Lully Alall Wiyl 48850 Aol o3as ¢ S5

albdll ie awall alay

cond Al oIl (oAl Ligiee il ol pladll die (Slaall snll Jsba & (7) sl (e ey
Pleall 4 52.59 £ 0.655 0.51 52.22+50.56 £52.17 avall Jsba Jana 3l 3 <BMP 15
Lt «(P<0.05) Lisine culall IS (ua b tiilly CC 5 AC 5 AA bl oIl Elgd il 30
hsl) Sl &uld Gl (e Aaslll Plaall a8y caladll die Pleall Gl jaall s ady
Sl 3 leal (e Al (Bleall Lilis (aw 0.95 + 61.60) alail) vic jus hass il CC
L AC hsll Sl s Silgal (e Al e el cps 8 a 0.82 + 59.33 AA 1))
o Ottns eadlsall sall) AL o Laga Dige yaall Jama saks (aw 0.74 + 57.05) Lacall s
£ &3Y1 3 ((P<0.05) Lsia Ll al g8 BUP 15 Gpal Jholl oS5l & Slaaa) Jilail) il
+ 53.62 adln CC 5 AC 5 AA 4ahgll CuSHill eVane il colladll die (Dleall ol dodiall ic
& gl o Analil) Pleall el G f il aw 0.37 + 53.3350.29 + 52.675 0.32
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(2017 gl csa piilad) B e38 daaly/ gland) calal) 408 CUEY alad) jaigal) iy ) ds i3l aglall o30S Alae

45.7) SN ulsall e agiuhy 8 (13) o83 Lae Jlof dagiill oda ela 385 AA gl caS 5l
LAl e (s 70.0 5 65.3) caxly Ay cdediall die g liyYy aall s J8l5 avadl skl oo

gl AE] (Dlaa gl alhail) die aal) sagls BMP 15 opad 480,50 qus)l) A8Me :(7) Jgan
da g yial)

() (o)) Undl) + Jaugial)
Latial) 2 gDy Jdall hiaa ) sk sl sl
58 = 2 58 = . 58 = .

a(0.32 + 53.62 ab (.82 + 59.33 a(0.56 +52.17

o
S I R [ [

. gsia e NS (P<0.05) * .\gdy Lad Ligina CAUAT salgl) dgan) (o Adlida Gigya Jand Al o gial)

U aga Joby qulsd) il BMP 15 ol 4850 sl ABdle
sl Culall 2] Jane b ((P<0.01) dysindd lle gy clila G ddlad) duhll gt <yl
E3 zladll sl ol Cadall 2L asll Jard) &l 3 (BMP 15 gaal Sl aSl cadasl,
+ 0.728) adlsss AA ol Sl die obal g s 3 (w3 0.11 = 1.112) AC sl oS5l
AC 5 AA El 4l Il &SI Cadall = 1) Jane il olai¥) s o(8) Jsand) ¢(xaS0.12
+100.365 16.83 + 126.98 18.88 = 92.36 dsgyaal dipall 3 (uall 13g] Lesle Juaniall CC
Opand OIS Aagil) o3 A e L(P<0.01) Lsied) Jle L ool Gl sl a28 21.78
hsl) Sl ALal) AU Q) DA (e ulsall aieY) ol JSH 5 asd) sl 2 ) dda
z WY e gimalls cansall Tl ) E13 dagall dpalai@y) Clinall (o el calall 2 ) axhy AC
Ol ) Ll L ae (365 dagill o3 G LAl 300 o W adlsdll sai B (gy5pal) Laysaly S
Aallaes o(11) Adp & WS cadall z ) 8 BMP 15 ol &bl (€Il 5k 4 giee Cun (g (553
355 ¢ Sy asd) lall 2l i Alall duball G cpa o(10) A 8 WS A agan as
Culal) 2 13) 30aS (e 8 @S axis (a2 56.16 £724.72) & asll cadall 1) 408 G ¢(5)
Cigang BMP 15 &l (s RIS agay ) i caluhall it 8 cplal) G Ada) Zuhall sl
23 3345 Bl ecpall 13gd Al Sl Gl culamliall de b CEAY) Ge Slmb il ik
o oy o(2) A8y ST il pUnef ails (e s cpall dadad e ST Ay ddbide oladaily Caligal)
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(2017 Oleasi a piilad) o30S daala/ gband) caal) AT GG alad) jafpall adlly ) 43 aglell o308 Ao
sl Sl Al (P<0.05) Lsiee S culall anse Jsla b culiil) G el Ll il
e 10.77 £107.135 8.32 £115.715 9.33 + 125.94 «Naa cily 3 (BMP 15 (pal
3 Gl B el Al B Cudall Z ) cluld G caotaly CC 5 AC 5 AA 230 340l Il
A ey L0l duegig VDLW DAL Bl by (o)Al duhy o Anlie bl g A) SO
(12) saxe s a) dalse s alidll 330 Jshag WY (uld 3d)5ha g aadail)

Ais] zlad al Y aniga Jshay culal) Ll BMP 15 Gaad 4801 qus) il ABdls :(8) Jgan

A g ) (alsadl

gl s [ st s
EIerT] [T
b 9.33 +125.94 b18.88+92.36 b0.12  0.782
ab 8.32 +115.71 || a16.83 +126.98 a0.11 +1.112
b 10 77 +107.13 | b 21. 78 +100.36 bo 14 +0.833 -_

‘,.xs k0=

P<0 01 P<0 05)* l.q-\.\.ll.a.\ﬁl.u.u.n alidy .A;‘JS\ dgand) Cpauda Adlisa u‘”adm‘_,.d\ u\huy.d\

culal) cligSay BMP 15 cpal ) 5) cus)ill dide
BMP 15 5] Sholl Sl cadials culal) ol daws & Gl Gl (9) Jsaad) e ek
Sl oadsall el % 0.05 £ 3.695 0.03 £3.61 5 0.04 £3.68 lgss cuilys dygine (S Al
Cun e ¢(24) 5 (1) 4l Joas Lo ) Abiles dagill o3a G caqtiily CC 5 AC 5 AA Ayl Sl
PIA (s oY) & BMP 15 al Jhsll Sl (Al o gl Ao b Asina (pl 35a o2
G oad) A & BMP 15 s il ((P<0.05) dsine e (10) Jsaall b il Liaglic
O 2 AA Sl Sl &b gl cula 8 (%0.35 + 7.84) laladl Al cialy 3 ccaall
all iliag L g G5k 1ay (AC Shall uSHll &b @Dl & (%0.31 £ 6.84) by culk
il G (5) ol aall Ay J8 Allal) Auhl A jlie a0 Ay o(3) Auhy Jie Gluball sy
die GlSy ((%6.6) i sie Ay b (e J8 (9) 2ie cpall ds iy (%0.072 £4.64)
AL DR ) as G ey cadall i Sa G G DAY dga G ((%4.22) Ay ¢(10)
o83l paall s G Lle ((5) eodhel Cagmal) s Al g Jall CadlaRls s Sl o3 il Ay sl
el Gl B ey die pinay A Al Eaiy aprans calall Baga 203 ) Calall 4S5l Ciliia aa
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(2017 gl csa piilad) B e38 daaly/ gland) calal) 408 CUEY alad) jaigal) iy ) ds i3l aglall o30S Alae

e IDle clllin G LS cunll o3 il A (e L g2y daal) oda a3 all el

Gl ) il ISy agl) ol 2 il aaile B g canlad) 8 aal) A s Aaiiadl Cadal 208

DS a5 ¢(9) Jsaall ean T Sl cela AC sl Sl Euld ulgall z latl) (51 ¢(8) Jsaally

Noally 35U pe JS Abicially (g3Y) sl uujs,a Uany s b BMP 15 g 8b ddasdl

Lol 13 gl Sl (sl Ty pine s o L) ey Apiaal) e Alall

Agptal) malsnd) Al g lad sl cudal) cilisSay BMP 15 Gl 480,50 qus)il) ABds :(9) Jsaa
ol W) & Jaus il

e bl dgall A . . .
A) )}.\S)J\‘L\m A) UA.\“M /:) ‘_,u}).d\m
°/o Laal)

a0.11 + 9.99 20.06+549 la035+7.84) a0.04+ 3.68 -

a 0.10 £9.79 2 0.06 +5.37 |[b0.31 +6.84 a()03+361 --
a 0.13 + 9.99 2 0.07+549 0027 =690 a0.05+3.69 -_

6.&5 e

cgyine e NS ((P<0.05) * Lt Lad Ligine Cilias sl aydxwmu}ﬁwga\uumﬂ\

laad)
Z) A AEhs) s Al dalsall (axy 50 A0 (2011) . pee &) 2o Al B g lsadl -1
1(4) 39 cpaill delyy Aae Aglaeally Apudsal) zlaill oa) algd) ety 435Sy sl
.166-159
e e il cplaall Jilat s aresd (1980) - deaa Jujad) ae clddy 3 gana plld (gl -
Joagall Arala
) 8 Al 8 gl giid) aadi) 556 .(20008) sl e aaadl ae algd) gl -
drala — SLlly de )il 4 = iiale Al Al zlall (& (Slaall ey cnlall
@bl = daa gl
On JAl5l L (2000D) L pun jilia clabiadly pall (A ¢ Gap taaall ae G0 e (gl -
cpadly ) olsal) Sleall Alladll ey J Gle¥ AELOU dalsally A5l )i
80 = 71 :(1) 5 caglall de )3l dlas
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LGhal LY daalade ) A6 priiale Al . uidsal

e A e g lsally mly Gl ) 2o gy U g fouis owld (Gaall 1e -10
Culal) asise Jolay 4ilioSa anyy culall ) 8 3isall 2L Jalsall L(2013) &)
A(2) 2320 (13) Aol e )3l astell oy S5 Gadls Alaa Ayl gal) 7 lail

e Jshy ulall 7 1) 8 555l Jalgall (any 2d)a (2011) - Jilina Jaax ke i) 2 - 11
29— 21:(1) 3 el aglall o Aae AS 5l Dladl) Ll sall L2V ool sl
AEY SN 8 sl e kel Ayl Adal b L(2014) Lo aaa) lie -12

LBhall — s drala — Ae )3l A — o]0 dagpkal L il

13- Abdullah, B.M. and Tabbaa, M.J. (2011). Comparison of Body Weight and
Dimensions at Birth and Weaning among Awassi and Chios Sheep Breeds
and their Crosses. Jordan J. Agri. Sci. 7 (4): 656—666.

14- Ajeel, H.M.; Ishak, M.A.; Al-Maamory, H. A. and Al-Rawi, A. A. (2005).
Response of Awassi sheep to frequent lambing under private farm
condition. Al-Tagani Journal. 18 (3): 19-24.

15- Al-Barzinji, Y.M.S. and Othman, G.U. (2013). Genetic Polymorphism in
FecB Gene in Iragi Sheep Breeds Using RFLP-PCR Technique. IOSR J.
of Agri. and Vet. Sci. 2: 46 — 48.

16- Davis, G.H.; Balakrishnan, L.; Ross, I.K.; Wilson, T.; Galloway, S.M.;
Lumsden, B.M.; Hanrahan, J.P.; Mullen, M.; Mao, X.Z.; Wang, G.L.;
Zhao, Z.S.; Zeng, Y.Q.; Robinson, J.J.; Mavrogenis, A.P.; Papachris-
toforou, C.; Peter, C.; Baumung, R.; Cardyn, P.; Boujenane, I.;
Cockett, N.E.; Ey-thorsdottir, E.; Arranz, J.J. and Notter, D. (2006).
Investigation of the Booroola (FecB) and Inverdale (FecX') mutations in
21 prolific breeds and strains of sheep sampled in 13 countries. Anim.
Reprod. Sci. 92: 87 - 96.

16



17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

217-

28-

29-

30-

31-

(2017 gl csa piilad) B e38 daaly/ gland) calal) 408 CUEY alad) jaigal) iy ) ds i3l aglall o30S Alae

Elkorshy, N.; Mahrous, K.F. and Salem, L.M. (2013). Genetic Polymorphism
Detection in Four Genes in Egyptian and Saudi Sheep Breeds. World Ap-
pli. Scie. J. 27 (1): 33 — 43.

FAO, (2010) . Production yearbook. VI-Livestock numbers and production.
Food and Agricultural Orginization of the United Nations, Rome, Italy.

ICAR. (1995) . International Committe for Animal Recording, International
Regulation for Milk Recording in Sheep. Institute del, Elavage. Paris.

Jamshidi, R.; Kasiriyan, M. M. and Hafezeyan, H. (2009). Application of
PCR - RFLP Technique to Determine BMP 15 Gene Polymorphism in
Sangsari Sheep Breed of Iran. J. Anim. Vet Advan ., 8 (10): 1906 - 1910.

Kasiriyan, M.M.; Hafezeyan, S.H. and Hassani, N. (2011). Genetic polymor-
phism BMP15 and GDF 9 genes in Sangsari sheep of Iran. International
Journal of Genetics and Molecular Biology Vol. 3 (1), pp. 31 - 34.

Ling, E. R. (1963). Atext book of dairy chemistry. Vol .11 practical , chapman
and Hall Ltd . London .

Maskur, M.; Tapaul, R. and Kasip, L. (2016). Genetic polymorphism of bone
morphogenetic protein receptor 1B (BMPR-1B) gene and its association
with litter size in Indonesian fat-tailed sheep. Vol. 15 (25), pp. 1315 —
13109.

Molic, E.; Murawski, M.; Bonczar, G. and Wierzchos, E. (2008) . effect of
genotype on yield and chemical composition of sheep milk. Anim. Sci .
Papers and Report, 26 (3): 211-218.

Okonkwo, J.C.; Omeje, I.S. and Egu, U.N. (2010). Identification of X - chro-
matin and determination of its incidence in Nigerian goat breeds. Live-
stock Research for Rural Development, 22, (12).

Sambrook, J.; Fritsch, E.F. and Maniatis, T. (1989). Molecular Cloning: A
laboratory Manual. 2™ ed. Cold Spring Harbor Laboratory Press. New
York. P: 68.

Sambrook, J. and Russell, D. (2001). Molecular Cloning: A laboratory Manu-
al. 3 ed. Cold Spring Harbor. New York .

SAS. (2012) . Statistical Analysis System , User's Guide. Statistical. Version
9.1" ed. SAS. Inst. Inc. Cary. N.C. USA. .

Shokrollahi, B. (2015) . Investigation of BMP15 gene polymorphisms associat-
ed with twining in Markhoz goat. BIHAREAN BIOLOGIST 9 (1):1 - 4.

Ustiiner, H. and Ogan, M.M. (2013). Main productive performance of Awassi
sheep in the Central Anatolian Region of Turkey. Turk . J. Vet. Anim. Sci
. 37: 271 - 276.

Wang, W.; Liu, S.; Li, F.; Pan, X.; Li, C.; Zhang, X.; Ma, Y.; La, Y.; Xi, R.
and Li, T. (2015). Polymorphisms of the Ovine BMPR-IB, BMP-15 and
FSHR and Their Associations with Litter Size in Two Chinese Indigenous
Sheep Breeds. Int. J. Mol. Sci. 16, 11385 — 11397.

17



