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5- Single nucleotide polymorphysm
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Figurel- Measurement of UBF and ULMD with ultrasound
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1- Synonymous

2- Missence

3- UBF (Ultrasonography Back Fat)

4- ULMD (Ultrasonography Loin Muscle Depth)
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Table 1- Regression relations between ultrasound traits and some carcass traits along with MSE and R? reported
by Khorramtaie et al. (2012) for predicting carcass traits*

i UBF ULMD ULMA
Trait e bewye RP O OMSE et bewye R? MSE e bew,e R* MSE
ol 536 621 029 163 18 25 034 15 231 052 055 1
Femur

ol5ogls 261 403 03 064 -025 187 048 047 055 035 061 035
Flank area

S 24 49 034 08 -074 212 047 064 001 041 064 044
Shoulder

Y g 165 2237 037 145 239 96 05 114 555 187 071 6.9

Carcass weight

! Imported factors are significant at 1% level (P<0.01).
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Figure 2-Banding of electrophoresis of PCR products
containing part of intron 2, exon 3 and part of the 3° UTR
region (bp574) on agarose gel (1.5%). The first well on the left
(lane M) is DNA marker 100 (100 bp) and the rest of the wells
(1, 2, 3, 4, 5 and 6) are corresponding numbers of analyzed
samples

1- Covariate
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Figure 3- PCR product sequences, A: single nucleotide polymorphisms in 297" nucleotide of amplicon; the first and third sequence

rows are the genotype GG but the second row is GA genotype. B: single nucleotide polymorphisms in 459" nucleotide of amplicon;

the first and third rows of the sequences are GA genotype but the second row is GG genotype. Most of polymorphisms in the leptin
are located in the exon 3 of the gene. C: At the top of the figure polymorphism of this gene and their approximate location is shown.

Dark arrows indicate the polymorphisms identified in this study. Changes in the nucleotide sequence of DNA (codon) and their
respective amino acids is shown at the bottom.
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Table 2- Genotypic Frequency, Allelic Frequency and Hardy-Wienberg Eq. of SNPs
. . 95 ol Ml .
zmzxgr ton Specigyc ation Genotypic frequency  Allelic frequency ° 9&;‘ 2‘55 d;:_‘\’/;iu
GG GA AA G A
13713G>A Missence 071 019 01 0.8 0.2 20.877 0.0000
13875G>A Missence 0.85 0.15 0.0 0.92 0.08 0.798 0.37
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Figure 5- Bands of digested PCR products by Hpall enzyme
on 1.5 % agarose gel. The first well on the right (column M) is
DNA marker 100 (100 bp) and the rest of the wells (1, 2, 3, 4,

5 and 6) are analyzed samples. Well 2, 5 and 6 are the GG
genotype, well 3 is GA and 1 and 4 are AA genotype.
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Figure 4-Bands of digested PCR products by AIwNI enzyme

on 1.5 % agarose gel. The first well on the left (column M) is

DNA marker 100 (100 bp) and the rest of the wells (1, 2, 3, 4

and 5) are analyzed samples. Well 5 is the GA genotype and
rests of the wells are GG.
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Table 3- Genotypic Frequency, Allelic Frequency and Hardy-Wienberg Eq. in different groups

SNPe.iss &5 Sases SR I ekl
SNP Positon  Specification  Genetic group GGe |cGr:querX}& eng ypic requAency P-value xz
B, 0.7 0.22 0.08 0.81 0.19 7.003 0.008
13713G>A Missence Bs 0.54 0.18 0.27 0.64 0.36 4.8077 0.02
wbzél 0.81 0.08 0.11 0.85 0.15 14.747 0.0001
B, 0.88 012 0.0 0.94 0.06 0.349 0.554
13875G>A Missence Bs 082 0.18 0.0 0.91 0.09 0.053 0.818
wbzél 0.76 024 0.0 0.88 0.12 0.38 0.537
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Table 4- Descriptive statistics of traits
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Table 5- Covariance analysis of traits
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Table 6- Comparison of least square means in different genotypes
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! Means within same row with different superscripts differ significantly (P<0.05). The genotypes that traits mean difference was

significant at 1% level (P<0.01) were indicated by *.
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Introduction Leptin is a 16 kDa protein produced by adipocytes. This protein controls appetite, energy
balance, efficiency of production and distribution of fat storage in the body and therefore plays an important role
in regulating body weight and growth in mammals. LEP gene in sheep (NC_019461) located on 4"
chromosomes and has 16275 bp in length and contains 3 exons and 2 introns. The resulting protein contains 193
amino acids (the length of coding region is 579 bp). So far in this gene, 17 single nucleotide polymorphisms in
the coding region were reported that seven of them are synonyms and the rest are missense. The entire exon 3 is
containing 357 bp in length that starts from nucleotide 13544 till nucleotide 13903. This exon comprise 119 (or
118) codons, seven missense and a synonymous SNPs from this area of the gene is reported till now. Different
alleles of this gene may lead to different phenotypic effects.

Material and Methods The aim of this study was to identify alleles of the gene in exon 3. For this purpose,
133 lambs from a flock at almost the same age in three groups of Afshari pure breed and B1 and B4 of Afshari x
Booroola Merino male lambs were used. Afshari sheep is one of the heavy weight sheep in Iran, which is
important breed in terms of meat production. It has notable twinning rate and birth weight, growth rate and
weaning weight is remarkable compared with other breeds of sheep in this country. Given the potential of this
breed suitable for the production of meat, it can play an important role in production of red meat in the area. To
increase productivity of this breed, FecB gene from Booroola Merino sheep was introgressed to this breed of
sheep in University of Zanjan in 2007. Following the introgression of the gene (FecB) to Afshari breed Afshari-
Booroola Merino crosses as a new genetic combinations was developed. This study aimed to identify single
nucleotide polymorphisms (SNP) in exon 3 of Leptin gene and its association with carcass treats in male Afshari
and cross lambs. First, blood samples of all the animals were taken and phenotypic measurements on live
animals were done and then 85 lambs were slaughtered. After slaughter, carcass weight was measured and after
24 hours maintaining in cold, weight of carcass, thigh, shoulder, lion muscle, back fat and waste (tail, back and
visceral fat) were measured. Estimation of the carcass traits in non-slaughtered lambs, were accomplished using
regression coefficients achieved before. DNA was extracted using phenol-chloroform procedure from all the
samples. Then, using designed primers, the target DNA was amplified and PCR products of a number of samples
were directly sequenced to identify potential SNP(s). The sequencing data were analyzed and two SNPs were
detected in samples. Thereafter, all the samples were genotyped by RFLP using two restriction enzymes Hpa Il
and AlwNI. The association of genotypes with phenotypic and carcass traits were studied.

Result and Discussion According to this study results, one of the polymorphism was identified in nucleotide
position 13713. All three genotypes of this; GG, GA and AA were observed in studied samples. This missense
polymorphism led to amino acid arginine/glutamine change at codon 142 and had a significant effect on the back
fat thickness and withers height. The second polymorphism observed in the nucleotide (G> A13875) and two
GG and GA genotypes were found in the samples. This polymorphism also had the same amino acid changes at
codon 196 and associated with body length (with probability close to significant level). The frequency of GG
genotype in both SNP was higher than other genotypes. This genotype is the genotype of the reference sequence
in biological data bases. The alleles locating in 13713 bp in the studied population were not in Hardy-Weinberg
equilibrium. But alleles of the 13875 location were in Hardy-Weinberg equilibrium. The allele frequency of each
SNP was significantly different in genetic groups. In location of 13713, the most frequent mutation allele (A)
and the lowest frequency of this allele was observed in genetic group B4 and Afshari group respectively. In
location 13875, Afshari group had the highest frequency of the mutant allele and B1 had the lowest frequency.
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Conclusion In general, in this study polymorphisms were found out in exon 3 of the leptin gene which has
been found in previous studies and sheep SNP projects and have been reported previously in biological
databases. Based on the results obtained and the variations observed in some previous studies, if the changes
associated with these traits be confirmed in next studies, these polymorphisms could be used in marker-assisted
selection in breeding programs.

Key words: Afshari sheep, Carcass quality, Leptin, Multiple births, SNP.



