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1. Intrоduсtiоn 

To date, many hormones have been shown to be ef-

fective in growth physiology. It was discovered in the 

middle of the 20th century thatgrowth hormone (GH) 

enabled growth in mice (Kopchick et al., 2014). It was 

initially thought that growth hormone alone would 

provide growth, but studies have shown that it stimu-

lates growth by stimulating peptide cell division called 

insulin-like growth factor (IGF) (Daughaday, 1997). It 

is now known that both hormones are effective in 

growing. 

There are 2 forms of IGF; IGF-I and IGF-II, which 

are in the structure of the single- chain polypeptide (Le 

Roith et al., 2001). IGF-I is also called a somatomedin 

C and a basic polypeptide containing seven amino 

acids. IGF-II is a neutral polypeptide of sixty-seven 

amino acids. IGF-I amino acid sequence is 43% with 

proinsulin and IGF-II is 41% similar to proinsulin 

(Bondy et al., 1994). Polymorphism of IGF-I gene 

plays an important role in the regulation of IGF-I con-

centration, growth features (Ge et al., 2001; Yılmaz et 

al., 2005; Behzadi et al., 2015; Grochowska et al., 

2017) and many hormones (He et al., 2012). 

                                                           
*Corresponding author email: fatmailhan@selcuk.edu.tr 

** Short communication 

Studies conducted up to now have found that IGF 

alleles are associated with many yield characteristics 

such as birth weight, live weight gain, milk yield and 

fertility (Yilmaz et al., 2005; Pereira et al., 2005; Siad-

kowska et al., 2006; Li et al., 2008; He et al., 2012; Ali 

et al., 2016; Othman et al., 2016). IGF-I takes place in 

chromosome 3 in sheep and chromosome5 in cattle and 

goats; and it contains 5 regions of exon (Alakilli, 

2012). 

Turkey’s natural and economic conditions, agricul-

tural structure and tradition, is suitable for sheep and 

goat breeding. (Kaymakci andEngindeniz,2010). How-

ever, sheep breeding has not shown adequate develop-

ment. In Turkey, there is a shortage of meat production 

comparing to the nutritional requirements, and there is 

an increasing gap between meat products produced 

domestically and the amount consumed. It has even 

begun to import meat in recent times. Production im-

provements can be achieved by using new genetic 

technologiesandthe selection of heritable traits. IGF-I is 

acandidate gene for selection programmesthat can be 

done in terms of the meat production efficiency. 

Insulin-like Growth Factor I (IGF-I) is a hormone-

like polypeptide related to several economically im-

portant traits including growth and reproduction pa-

rameters in sheep. Due to the lack of knowledge about 

the genetic characterization and nucleotide sequence 
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 Insulin-like growth factors (IGFs) areknown as peptides with important meta-

bolic effects required for cellular growth and metabolism. IGF-I is synthesized 

in liver tissue under the control of growth hormone (GH) and released to blood. 

In the process of GH to accelerate growth, IGF-I occupies a large place. IGF-I 

clearly showed its important effects on the growth of animal studies. In this 

study, promoter region of the IGF-I gene were amplified by polymerase chain 

reaction (PCR) in sheep breeds (Akkaraman, Kivircik, Awassi, Sakiz, Daglıc, 

Morkaraman, MalyaKarayaka (15 to 20 sheep per breed)) reared in Turkey. 

Informative restriction fragment length polymorphisms (RFLPs) were obtained 

with HaeII enzyme. The digestion of IGF-I gene with HaeII produced two 

alleles and three genotypes. Genotype frequencies were 59%, 19%and 22% for 

AA, BB and AB genotypes, respectively. Allele frequencies were 0.70 for A 

allele and 0.30 for the B allele. This study indicates the genetic profiles of the 

IGF-1 gene in native Turkish sheep breeds. 
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variations of the IGF-I gene in Turkey’s sheep breeds, 

this study is aimed to detect the genetic polymorphism 

of IGF-I in different sheep breeds reared in Turkey. 

2. Materials and Methods 

In this study, eight different sheep breeds’ (N=144) 

blood samples from different parts of Turkey are used. 

The sampling locations and provinces are given on the 

map of Turkey (Fig. 1). Genomic DNA was extracted 

from blood samples by the salting-out procedure (Mil-

ler et al., 1988). The purity and concentration of the 

isolated DNA were determined by electrophoresis in a 

1% agarose gel and UV spectrophotometry. 

 

Figure 1 

The location of the samples used for PCR-RFLP 

The PCR reaction for the amplification of the pro-

moter region of the IGF-I gene (265 bp was given by 

Yilmaz et al. (2005). The PCR reaction was as follows; 

2 μL 10 X PCR buffer, 3 mM MgCl2 , 3 mMdNTP, 0.5 

μM  primer, 0.2 U Taq DNA polymerase. Primer se-

quences were: forward 5’-

ATTACAAAGCTGCCTGCCCC-3’ and reverse 5’-

TCACATCTGCTAATACACCTTACCCG-3’. The 

PCR cycleinclude; initial denaturation at 94 °C for 5 

min, 30 cycles of94 °C for 30 s, annealing at 62 °C for 

30 s and extension at 72 °C for 1 min, followed by a 

final extension step at 72 °C for 10 min. 

In order to investigate the nucleotide sequence 

variability in the ovine IGF-I gene, restriction enzyme 

HaeII were selected according to their ability to digest 

theDNA. The PCR product (265 bp) was digested with 

this enzyme for overnight at 37 oC. After ethidium 

bromide staining, the gels were photographed under 

UV light and the DNA bands were evaluated.  Pop-

Gene 3.1 was used for allele and genotype frequencies. 

3. Results and Discussion 

We determined three genotypes as the result of the 

restriction by HaeII enzyme; aa (179, 86 bp), bb (265 

bp) and ab (265, 179, 86 bp)  (Figure 2 and 3). Alleles 

found in this study were similar to those previously 

identified and reported by Yilmaz et al. (2005). Yilmaz 

et al. (2005) identified two single nucleotide polymor-

phisms; A and T to C transition at position 179. 

 

Figure 2 

The digestion patterns of IGF-I with HaeII restriction 

enzyme. 

 

Figure 3 

Digestion of the PCR amplified IGF-I gene with HaeII, 

First lane: 50 bp ladder; lane 2-4-10: ab genotype; lane 

3-5-6-7-9: aa genotype; lane 8: bb genotyp

Table 1 

The allele and genotype frequencies for IGF-I gene as digestedbyHaeII restriction enzyme 

Breed N 
Genotype frequencies(%) Allelefrequencies(%) 

χ2 
Aa Ab bb a B 

Karayaka 19 79.00 10.50 10.50 0.84 0.16 8.42** 

Daglıc 18 75.00 12.50 12.50 0.81 0.19 4.31* 

Awassi 15 23.07 53.86 23.07 0.50 0.50 0.18 

Sakiz 17 60.00 33.30 6.67 0.77 0.23 0.16 
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Table 1 

The allele and genotype frequencies for IGF-I gene as digestedbyHaeII restriction enzyme 

Kivircik 16 75.00 12.50 12.50 0.81 0.19 6.80** 

Akkaraman 19 68.75 6.25 25.00 0.72 0.28 12.75** 

Morkaraman 20 13.30 46.70 40.00 0.37 0.63 0.013 

Malya 20 70.59 11.76 17.65 0.76 0.24 8.86** 

Allbreeds 144 58.80 22.7 18.50 0.70 0.30 25.51** 

*P<0.05; **P<0.01 

Allele b obtained from the digestion of IGF-I with 

HaeII was found more frequent in the Morkaraman 

breed. Allele a wasfound more frequent in all the other 

breeds. The HW test showed that the studied Awassi, 

Sakiz and Morkaraman breeds fit the theoretical pro-

portions. However, Karayaka, Daglic, Kivircik, Akka-

raman and Malya don’t fit the theoretical proportions 

for the HaeII digestions of this gene (P <0.05; P <0.01) 

(Table 1). 

This research is the first investigation of detecting 

the polymorphism of IGF-I gene with HaeIIrestriction 

enzyme in Turkishnativesheep breeds. Two allells and 

three genotypes were observed when RFLP markers 

performed to detect the polymorphisms of promoter 

regionof IGF-I. 

4. Conclusion 

Meat production of Turkey cannot meet the de-

mand. Therefore, priority should be given to breeding 

studies aimed forincreasing the meat yield of the exist-

ing animals. The relationship between the meat yield 

and IGF-I genes in sheep has been demonstrated by 

many studies in the world. Turkey doesn’t have enough 

information about this gene region. In this study, con-

sidering the lack of information on some of the sheep 

breeds raised in Turkey we havetried to reveal poly-

morphism of the IGF-I gene. There are very few stud-

ies in sheep breeds of Turkey on this subject. There-

fore, this study in terms of revealing the genotypes for 

the IGF-I gene in the Turkish sheep populations is a 

pioneer study. When the genotypes have been deter-

mined, it will be possible to select them by using this 

gene region in the sheep by revealing the relationship 

between the sequence studies and the yield. 
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