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Introduction: Having a fat tail is a characteristic of some Iranian native sheep breeds, whose main role is
usually to store energy for using in limited food conditions. However, the amount of energy required to store fat
in this tissue directly affects the efficiency of meat production and carcass quality. In Iran, the average weight of
each carcass is about 15.3 kg, of which 15% is the fat tail. It requires 1.7 kg more feed per kilogram of fat tail
than meat (protein), and customers pay a lower price per unit of weight for sheep with heavier fat tail. Today,
researchers in the field of animal breeding have a special focus on reducing the weight of the fat tail and
increasing the marketability of sheep carcasses. Bone morphogenetic protein 2 (BMP2) belongs to the B-
metamorphic growth factor of the B family and plays an important role in bone and cartilage development and,
therefore, seems to be the best candidate for the fat-tailed phenotype. Comparison of the results of genotype
obtained from Ovine SNP50K Bead Chip in tow fat-tailed breeds with the results obtained in 13 thin tail breeds
showed a missense mutation in BMP2 gene, with the frequency of different alleles in these two different groups.

Materials and Methods: In this study, in order to detect the polymorphism in BMP2 gene exon 1 and
investigation of its relationship with tail fat trait, blood samples from 150 same age ewes of Lori Bakhtiari breed
were randomly taken which are maintained in Gahar Dorud sheep breeding center (Dorud, Lorestan). DNA
extraction was performed using a special DNA extraction kit (Pars Toos, Iran) according to the manufacturer's
instructions. Determination of quality and quantity of extracted DNA was performed using agarose gel
electrophoresis and nanodrop spectrophotometer, respectively. BMP2 gene exon 1 was amplified successfully by
a pair of specific primer. The accuracy of this process was confirmed by 1.5% agarose gel. Then, using PCR-
SSCP technique, 12% polyacrylamide gel and silver nitrate staining, probable polymorphisms were tracked in
this position and finally calculation of Chi-square test (y2) for deviation from Hardy-Weinberg equilibrium
(HWE) has been assessed by Popgen (Ver. 1.32) software. The relationship between genotypes and average fat
tail weight (Corrected by body weight (BW)) has been analyzed with the PROC GLM procedures in Statistical
Analysis System (SAS) v. 9.1 version.

Results and Discussion: Based on the results, amplification of BMP2 gene exon 1 was successfully done
and three different patterns of polymorphism have been detected through SSCP analysis. Exon 1 of BMP2 gene
in Lori Bakhtiari ewes containing A and B alleles with distributions of 197 and 103 and frequency of 65.7% and
34.33%, respectively, that have generated AA, AB and BB genotypes with distribution of 75, 47 and 28 and
frequencies of 50%, 31.33% and 18.67%, respectively. Mean comparison of fat tail weight in each genotype
using Duncan procedure showed that the effect of genotype on fat tail weight in Lori Bakhtiari breed was
significant (P <0.05). AA genotype with average fat tail weight of 5.16 showed higher performance than AB
genotype with average fat tail weight of 4.29 and BB genotype with average fat tail weight of 3.76. The results
of statistical analysis also showed that the presence of allele A causes heavier fat tail weight and the presence of
B allele causes lower fat tail weight (P <0.05). Heterozygosity and Homozygosity observed in this study are
0.3154 and 0.6846, respectively. The significance of the calculated chi-square genotypic frequency in each
population at the level of 0.05 in comparison with the chi-square table shows that the studied populations are not
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in Hardy-Weinberg equilibrium. Which can be attributed to the pressure of selecting on reference population for
genetic breeding for fat tail weight at Gahar Dorud sheep breeding center. Today, advances in genomic
technologies have multiplied, and if information on loci associated with meat quality traits can be obtained and
the genes that control these traits are located on chromosomal sites, they can be incorporated into breeding
programs. Breeds should be used with MAS and cause genetic growth and development of these traits.

Conclusion: Using molecular detection methods and identifying sheep carrying B alleles and selecting them
as the parents of the next generation, we can move towards producing herds with lower fat tail weight and more
marketability.
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Figure 1- PCR products of BMP2 gene exon 1 visualized on 1.5% agarose gel

BB 5 AB AA clac s | S b oo dlisMe oS
9 asllao dyg0 Sz (930 YA 9 ¥Y O =59 dl)l.) SEVVEY
YAEY g o> YAXY co)d 0+ Slghd )by sy cpuioman
9V cipan B g A la 51 G pn w98 il o doyd
YEIYY 5 doy SOIV (Slelyd )y SOy ey &S Canl VY

Ol 3 0 odnlie lwsSjgen g (wsSoje i Bl co Moy
Lol +[FASE 5 < [¥NOF ey dalllas

3104&3_;44”__:BMP2 OS‘EOS;‘J“&‘SJ‘&QE‘J#
SSCP i3

BMP2 5 Sy (39551 155 j1 Jools ¥ puames IS5 s
35 5 3o VY del LS 5 5 SSCP (S5 SaSay
QLB Y JSS 0 a8 jobplen a8 5518 o)l 2)90 085 Ol
36 AA g ABBB igj g9 dw i g0 380 )l 350
Lol 4¢>l3 C)i' PN ‘_;Kw N> D¢

35 g3 BMP2 ()5 3 59380 (i 885 9 T 5999 aas
$obstda g 4
Sbtee 1 BMP2 55 G (593551 (iij 9 Ul 5539 aunlie



1P 3l ¥ ooyles NF ol ol ! sal.; pole Glid gy 4y i FYY

SSCP (iS5 a8 L BMP2 5 S 139551 )5 IS win b, =Y JSS
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