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Table 1- The sequences and annealing temperature of Myostatin and Glyceraldehyd 3-phosphate dehydrogenase

Gene Primer Sequences Annealing Length of Amplified
Temperature (c°)  fragments (bp)
Myostatin F 5- CCAGGCAGAGAACGGGAAG-3’ 58 81
R 3-GCCTTCTCCATGGTAGTGAAG-5’
Glyceraldehyde3- F 5-AGGCTGAATGGCTGATGTTAT- 3’ 60 144
Phosphate dehydrogenase R 3’- TGCACCTGAAGAAAGGAGAAA -5’
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Figure 1- Amplified fragments using primers along with 100 bp ladder. a) Amplified fragment of myostatin gene
and b) amplified fragment of Glyceraldehyd 3-phosphate dehydrogenase gene
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Table 2- The mean comparison of experimental groups for Myostatin gene expression and lamb final weight

Cross bred ArabixRomanow Arabi

14.7120.61°
56.17+2.62% kg

Myostatin
Final weight(day 180)

10.18+0.4 P
38.52+1.18%kg

Different letters in each row indicates significant difference (P<0.05)
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Introduction Expressed Myostatin gene in the muscles is a member of the TGF-p family. It extends
skeletal muscle and regulates the activity of muscle fibers. The Myostatin gene (GDF-8) works as a
negative regulator of the skeletal muscle growth. Mutation in the Myostatin sequence changes its
regulating function and results in the growth and hypertrophy of the muscles. Mutation in Myostatin
has been found in various species. This gene has three exons and two introns in all species. Mutant
alleles are significantly correlated with the growth rate and desired carcass traits and increase the ratio
of muscle to fat and bone. Cross breeding is a common method of exploiting the genetic differences
between different breeds and increasing the ability of individuals which is often considered as the
quickest way to improve the sheep production efficiency. This study was conducted to investigate
the effect of cross breeding on the Myostatin genes in Arabi lambs and its cross with Romanov.
Materials and methods: At the beginning of the experiment, the similar ewes were artificially
inseminated with Romanove ram sperm by laparoscopy method after estrous synchronization. Born
lambs were kept in similar conditions. For this purpose, 16 Arabi and hybrid lambs were used in a
completely randomized design with two treatments and eight replicates. After slaughter, the meat
samples were immediately collected from right side of longissimus lumborum muscle and transferred
to the lab in liquid nitrogen and stored at -80 °C. RNA extraction was performed using the Trizol
(Easy Blue) method. The quantity and quality of the extracted RNA were determined using a
spectrophotometer (Thermo Scientific, Nanodrop, 2000C, USA) from 260 to 280 and 1% agarose gel
(20 minutes at 100 volts). Total RNA quality was checked after extraction and used to produce cDNA.
Synthesis of cDNA was made using the (Gene All) cDNA build kit in accordance with the
manufacturer’s instructions. The designing of the forward and reverse primers for the Myostatin gene
and the reference one of Glyceraldehyde 3-phosphate dehydrogenase was performed using the Primer
Quest program on the IDT site (Integrated DNA Technologies). Finally, the expression of Myostatin
gene was evaluated by Real-time gPCR. Glyceraldehyde 3-phosphate dehydrogenase gene as
housekeeping one was used to normalize the data. SAS and REST softwares were used to analyze the
final weight and gene expression data, respectively.

Results and discussion cDNA synthesis was accomplished after extracting the RNA and measuring
its purity. After the cDNA synthesis and dilution, the PCR reaction was performed. Following the
successful replication of the desired fragments of Myostatin genes and Glyceraldehyd 3-phosphate
dehydrogenase, the observation of the products in the agarose gel with the ladder confirmed the
correctness of the fragments size. The size of the replicated fragments for the Myostatin and
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Glyceraldehyd 3-phosphate dehydrogenase genes are 81 and 144 bp, respectively. After ensuring the
efficiency of the designed primers, the Real Time PCR reaction was performed in two replicates for
each cDNA sample. The information obtained was sorted and analyzed. Results indicated that the
highest mean of the target gene in Arabi breed and the lowest one in the crossbred group. The
difference between the Arabi and crossbred group was significant (P<0.05). The results indicated that
the crossbreeding caused a significant reduction in the Myostatin gene expression. The expression of
Myostatin gene in Arabi race was 1.4 fold greater than that in the cross bred group. This was in
concordance with the final lamb weights which were significantly different for the two groups. The
final weight in the cross bred lambs were higher than the Arabi counterparts.

Conclusion Based on the obtained data, the current investigation was the first study in the field of
Myostatin gene expression in ArabixRomanove cross breeding. In overall, the results showed that
the cross breeding can significantly affect the expression of the studied gene. Regarding the effect
of Myostatin gene on the muscle function, decreased Myostatin gene expression may influence the
final weight gain. As this study showed the effect of crossbreeding on Myostatin gene expression, it
is necessary to consider the consequences of crossbreeding on the native sheep breeding programs.
This study could help in more understanding the cross breeding effects on the livestock performance.
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