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Korkmaz Ağaoğlu Ö, Ö. Elmaz, B. Akyüz, E. Zeytünlü, M. Saatci (2019):  Identifying 

polymorphism in some genes and their effects in growth performance in Honamli and 

Hair goat breeds.- Genetika, Vol 51, No.3, 995-1008. 

The aim of this study was to detect growth hormone (GH), leptin (LEP), pituitary 

transcription factor-1 (POU1F1), bone morphogenetic protein-15 (BMP15) and myostatin 

(MSTN) genes polymorphisms, to investigate the genetic structure and allele frequencies 

value for these polymorphisms and to determine their influence on some growth traits 

(live weight and linear body measurements as growth traits on 90, 120, 180 and 365 days) 

in Honamli and Hair goat breeds. For these purposes, a total of 300 goats were used, 

genotyping was performed on 150 Honamli and 150 Hair goat breeds. Genotypes were 

identified by polymerase chain reaction and restriction fragment length polymorphism 

(PCR-RFLP). Phenotypic data of growth traits of each individual goat were collected. A 

422 bp product and a 116 bp product of GH1 and GH2 respectively, a 450 bp product of 

POU1F1, a 152 bp and 400 bp product of LEP EX2 and LEP INT2 respectively, a 497 bp 

product of MSTN and a 141 bp product of BMP15, thus 7 loci of 5 genes, were amplified 
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by PCR. The effect of genotypes at each locus on growth traits was assessed with general 

linear models. Birth weights, live weights and linear body measurements in the Honamli 

goat were higher in Hair goat. Investigated breeds were in Hardy-Weinberg equilibrium 

for GH2-HaeIII, POU1F1-Pst1 and MSTN-DraI polymorphisms, but not for the GH1-

HaeIII polymorphism (p<0.001). Whereas, LEP and BMP15 genes were monomorphic in 

both breeds. On the other hand, no significant associations were found between examined 

growth traits and any of the studied polymorphisms in the Honamli and Hair goat breeds. 

This study reported the existence of genetic polymorphisms in the GH, POU1F1 and 

MSTN genes and their effects on growth traits in Honamli and Hair goat breeds were 

investigated for the first time. The present results led us to conclude that although the 

GH2-HaeIII, POU1F1-Pst1 and MSTN-DraI polymorphism presented adequate 

segregation for association studies in Honamli and Hair goat breeds, it does not seem to 

be a promising selection tool for growth traits in Honamli and Hair goat breeds. 

Keywords: Body measurements, Gene, Growth, Goat, Polymorphism 

 

INTRODUCTION 

Achieving higher yields from farm animals translates into a profitable livestock business. 

Selection of goat is focused on the improvement of some essential products traits such as mohair 

quality, growth, milk and meat yield. These traits are controlled by numerous genes and affected 

by environmental factors as well. For the improvement of livestock, molecular genetics provides 

new perspectives to researches. Especially in the last twenty years’ important innovations have 

been made owing to the new technologies of molecular genetics in the identification of loci and 

candidate genes that affect quantitative traits in breeding farm animals. Candidate genes 

affecting economic traits in animal husbandry are classified into 6 groups based on the following 

economic factors: growth, fertility, resistance to diseases, meat, milk and wool yields 

(SUPAKORN, 2009). The best candidate genes are generally determined on the basis of known 

relationships between differences in biochemical or physiological process and the yield trait. The 

recognized allelic variations in the structural and regulatory regions of a candidate gene may 

affect the differences of yield traits (DYBUS, 2002). Recently, a number of potential candidate 

genes have been determined for different yield traits in livestock. There are some candidate 

genes which are recognized as markers for increasing the accuracy of selection studies conducted 

to increase yields. It is thought that the polymorphisms within candidate genes in livestock can 

help understand phenotypic differences on genetic basis. The result of these polymorphisms may 

be helpful in selecting the best strategy for successful improvement in livestock (TOHIDI et al., 

2013).  

Early growth traits, relating meat yield, are always of primary concern during breeding 

period because of its economic importance in livestock (ZHANG et al., 2008). The growth is 

affected by many factors such as genetics, litter size, sex and environment in small ruminants. 

There are many of studies on different potential candidate genes related with growth-associated 

traits in varied livestock breeds, among these genes are GH, POU1F1, LEP, MSTN and BMP15 

(SILVA et al., 2014; AN et al., 2011; SELVAGGI et al., 2011; LI et al., 2008). 

Growth hormone (GH) is an anabolic hormone produced from the anterior lobe of the 

pituitary gland. GH directly or indirectly is involved in numerous physiological processes and 

effects of growth, lactation and reproduction in mammalians (AN et al., 2011). GH has been 

observed to have a major role in postnatal growth stimulation in mammals (GE et al., 2003). 
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Effects of GH on growth are observed in many tissues such as bone, muscle, mammary gland 

(HUA et al., 2009). Thus, GH gene is considered a potential candidate gene for growth traits in 

livestock, including the goat (HUA et al., 2009), but the relationship between GH gene 

polymorphism and growth traits needs to be further studied in farm animals (KATOH et al., 2008).  

Pituitary transcription factor-1 (POU1F1, as named Pit-1) is synthesized in the anterior 

pituitary, and also is responsible for pituitary gland development. POU1F1 plays a critical role in 

pituitary secretion such as for GH, thyroid stimulating hormone β-subunit (TSH-β), prolactin 

(PRL) and growth hormone releasing hormone (GHRH) in mammals (COHEN et al., 1996; 

SELVAGGI et al., 2011). It has been reported that some mutations in the POU1F1 gene has been 

in charge of dwarf phenotypes in mice (CAMPER et al., 1990).  

Association studies have shown that SNPs in POU1F1 gene were related with growth in 

livestock including goats (LAN et al., 2007; SELVAGGI et al., 2011). Therefore, POU1F1 gene is 

considered as an important candidate gene for the regulation of growth and development in 

livestock (ZHANG et al., 2009) 

Leptin hormone is secreted mainly by White adipose tissues and transported to 

hypothalamus through blood stream. This hormone is involved in many physiological processes 

such as regulation of fertility, feed intake, energy balance and metabolism (MACAJOVA et al., 

2004; BATISTA et al., 2013).  

In recent years, some polymorphisms in LEP gene have been related to growth and 

carcass yield in cattle and porcine (DE OLIVEIRA PEIXOTO et al., 2006; SOUZA et al., 2010; TIAN et 

al., 2013). In addition, some SNP’s in the cattle LEP gene are used in commercial beef cattle 

genotyping panels for Marker Assisted Selection (MAITRA et al., 2014). 

Myostatin (MSTN) has been described among the members of the transforming growth 

factor β (TGFβ) superfamily, it is also named a growth differentiation factor 8 (GDF-8) that as 

acts important factor in the regulation of meat quality and muscle growth in livestock (LINES et 

al., 2009). It has been reported that some mutations in MSTN gene can affect muscular 

development and muscle mass in many farm animals (YE et al., 2007; BOMAN et al., 2009; 

GRISOLIA et al., 2009; FAN et al., 2010). However, studies investigating the relationship between 

polymorphisms in MSTN gene and growth traits are relatively limited in goats compared to other 

farm animals (ZHANG et al., 2013). 

Bone morphogenetic proteins (BMPs) are also belonging to the TGFβ superfamily, whose 

role is crucial in repairing and regenerating of bone and also in cellular growth and 

differentiation (JUENGEL et al., 2004). The BMP protein family, consisting of around thirty 

members, also play important roles in embryonic development and reproduction in mammals 

(WOZNEY et al., 1988). BMP15 is the one of the members of BMP protein family, and it has been 

reported that BMP15 gene participates in growth process in livestock (GODARA et al., 2011). 

Goat breeding is the most common livestock sector in Turkey and made especially in the 

mountainy areas and scrub forests. The majority of goats in this sector are of Hair (Black) breed 

(97%). Hair goats are multi-purpose breed, but meat yield is the main product of the sector. It is 

also important for milk production to produce natural cheese. Coat colour is often black in Hair 

goats. Nevertheless, there are also white, grey, brown and black-white animals. Males and 

females usually have strong horns. Live weight of adult males is in range 65-90 kg and 45-65 kg 

for adult females. The average lactation length is 183 days in Hair goats, and this breed yields 98 

kg of milk in a lactation period (ANONYMOUS, 2018).  
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Honamli goats are generally bred in Isparta, Burdur and Antalya triangle as well as Konya 

vicinity. Coat colour is black and white spots can be found on forehead and legs in some 

Honamli goats. Honamli goats are also multi-purpose breed similar to Hair goats, but are raised 

mainly for meat and milk yield. Males and females are characterised with crescent shaped horns. 

Average live weight of adult males is 97 kg and that of adult female is 72 kg. The average 

lactation length is 270 days in Honamli goats, and this breed gives 175 kg milk on average. 

Reproductive traits are better than in Hair goat and 1.9 kid per pregnancy can be obtained in 

Honamli doe (ANONYMOUS, 2018).  

This study was conducted to identify the polymorphisms of GH, POU1F1, LEP, MSTN 

and BMP15 genes and to search their effects on growth performance in Honamli and Hair goats. 

 

MATERIALS AND METHODS 

This study was conducted with a total of 300 goats consisting of two Turkish domestic 

goat breeds (Honamli, n=150 and Hair, n=150). The goats were selected by random sampling 

from the herds of the breeders as part of the Genetic Improvement of Honamli and Hair Goat in 

Breeders’ Condition Project conducted in the provinces of Burdur and Antalya in West-

Mediterranean region of Turkey. Analysed phenotypic data (birth weight, live weight, body 

length, height at withers, height at rump, chest circumference) from the examined animals in the 

study were obtained using a tape measure and scale. Measurements were performed by the same 

people who were careful to keep the animals on a flat surface while performing the 

measurements. Birth weight and other live weights were measured on a digital scale with a 

precision of ±50 gr.  

DNA was isolated by GeneJET™ Genomic DNA Purification Kit from blood. Procedure 

was performed according to manufacturer’s protocol. In the light of previous studies, primers 

and restriction endonucleases designed for the region where the polymorphism reported to be 

related to growth traits have been selected. Two primer sets were used for GH and LEP genes 

(Table 1). Enzyme digestion procedures for RFLP were conducted in accordance with the 

manufacturer’s recommendations. 

 

Table 1. Primer sequence, PCR product size, primer annealing temperature (Ta) and Restriction 

Endonucleases (RE) 

 

Gene Primer (5’-3’) Forward, Reverse PCR Ta RE References 

GH 

GH1 
5’-CTCTGCCTGCCCTGGACT-3’ 

5’-GGAGAAGCAGAAGGCAACC-3’ 
422bp 56.2°C HaeIII 

HUA et al., 

(2009) 

GH2 
5’-TCAGCAGAGTCTTCACCAAC-3’ 

5’-CAACAACGCCATCCTCAC-3’ 
116bp 58.7°C HaeIII 

ALAKILLI et al., 

(2012) 

POU1F1 
5’-CCATCATCTCCCTTCTT-3’ 

5’-AATGTACAATGTGCCTTCTGAG-3’ 
450bp 53.2°C PstI 

LAN et al., 

(2009) 

LEP 
Ex 2 

5’-TGCAGTCTGTCTCC TCCAAA-3’ 

5’-CGATAATTGGATCACATTTCTG-3 
152bp 52.3°C HinfI 

SINGH et al. 

(2009) 
Int 2 

5’-TGGAGTGGCTTGTTATTTTCTTCT-3’ 

5’-GTCCCCGCTTCTGGCTACCTAACT-3’ 
400bp 62.9°C Sau3AI 

MSTN 
5’-TGGCGTTACTCAAAAGCAAA-3’ 

5’-AACAGCAGTCAGCAGAGTCG-3’ 
497bp 58.7°C DraI LI et al., (2008) 

BMP15  
5’-CACTGTCTTCTTGTTACTGTATTTCAATGAGAC-3’ 

5’-GATGCAATACTGCCTGCTTG-3’ 
141bp 62.8°C HinfI 

DELDAR-

TAJANGOOKEH 
et al., (2009) 
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Using the PopGene32 software package (YEH et al., 2000), allele frequencies and values 

for observed heterozygosity (Ho), expected heterozygosity (He) and Hardy-Weinberg 

equilibrium (HWE) conformity were calculated for each gene. 

General Linear Model (GLM) was performed to calculate growth traits and the effect 

(importance) of the gene regions that were examined. The statistical software package Minitab® 

16 was utilized for these analyses. The following mathematical model was used to define 

affecting factors of growth traits. Birth weights were added to the model as linear covariate. 

 

Yijklmno = μ + ai + bj + ck + dl + fm + Gn + eijklmno 

Where values have the following meanings: 

Yijklmno: the value of trait Y for any goat (live weights and body measurements), 

μ: the mean of the breed for each trait  

ai: the effect of province i (i: Antalya, Burdur) 

bj: the effect of breed j (j: Honamli, Hair) 

ck: the effect of sex k (k: female, male) 

dl: the effect of goats age l (l: 2, 3, 4, 5, 6, 7+) 

fm: the effect of genotype m (m: genotypes specific to each gene) 

Gn: the effect of birth weight n 

eijklmno: error 

 

RESULTS 

Analysis of genotypes for GH1-HaeIII polymorphisms revealed two alleles (A and B) and 

two genotypes (AA and AB) in both goat breeds (Figure 1). The analysis of GH2-HaeIII 

polymorphisms revealed two alleles (C and D) and 2 genotypes (CC and CD) in Honamli and 

Hair goats (Figure 1). Analysis of genotypes for PstI polymorphism of the POU1F1 gene 

revealed 2 alleles (C and T) and 2 genotypes (TC and TT) in Honamli and Hair goats. According 

to analysis of genotypes for DraI polymorphism of the MSTN gene revealed two alleles (A and 

B) and three genotypes (AA, AB and BB) in both goat breeds (Figure 1). Furthermore, Honamli 

and Hair goats were monomorphic with regard to the LEP (HinfI-Exon2 and Sau3AI-Intron2) 

and BMP15 (HinfI) polymorphisms (Figure 1).  

Genotypes the GH, POU1F1, LEP, MSTN and BMP15 genes were determined (Figure 1).  

Genotype AB was the most common genotype for the GH1-HaeIII polymorphisms in 

Honamli and Hair goats (Table 2). Genotype CC was found to be the most common genotype for 

the GH2-HaeIII polymorphisms in both goat breeds (Table 2). Genotype TT was the most 

common genotype for the POU1F1-PstI polymorphisms in both goat breeds. Genotype CC was 

not found in Honamli goats (Table 2). The most common genotype for the MSTN gene was 

genotype AB in Honamli goats and genotype AA in Hair goats. Observed heterozygosity values 

of Honamli and Hair goats were 0.47 and 0.45 respectively, and expected heterozygosity values 

were 0.49 and 0.41 respectively (Table 2). Honamli and Hair goat breeds were found to be in 
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Hardy-Weinberg equilibrium for the GH2-HaeIII, POU1F1-PstI, and MSTN-DraI (p>0.05) 

genes while both populations showed deviation from the equilibrium for the GH1-HaeIII 

(p<0.001) polymorphism (Table 2).  

 

 

Figure 1. Agarose gel images for the GH, POU1F1, LEP, MSTN and BMP15 polymorphisms (Figure 1). 

Line M: 100 bp ladder (GH1, GH2, POU1F1, MSTN and LEP EX2) and 50 bp ladder (LEP INT2, 

BMP15). 

 

 

Birth weights, live weight and linear body measurements (on 90, 120, 180 and 365 days) 

in the Honamli goat were higher than Hair goat. On the other hand, no significant associations 

were found between growth traits and any of the studied polymorphisms in examined goat 

breeds (p>0.05). It was determined that genotypes were ranked as AB>AA in 90, 120, 180 and 

365 days of live weights if comparison was made between live weights and genotypes of GH1-

HaeIII in goat breeds. Because of the inadequate genotypic data in each breed, any comparison 

was not performed for GH2-HaeIII polymorphisms. 

Genotypes (TC and TT) of POU1F1-PstI were compared with live weight levels, it was 

determined that genotypes were close to each other in terms of live weight at 90, 120, 180 and 

365 days. In addition, the effect of POU1F1-PstI genotypes of both breeds on linear body 

measurements on 90, 120, 180 and 365 days was not statistically significant (p>0.05). 
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Table 2. Heterozygosity, genotype and allele frequencies of the GH1-HaeIII, GH2-HaeIII, POU1F1-PstI 

and MSTN-DraI polymorphisms in Honamli and Hair goats  

SNP Breed n 

Allele F. Genotype F. (%) Het. 
 

 

A B AA AB BB Ho He 
χ2 

(df=1) 
p 

GH1-

HaeIII  

Hon 150 0.60 0.40 29 (%19) 121 (%81) 0 0.81 0.48 67.90 0.000*** 

Hair 150 0.57 0.43 22 (%15) 128 (%85) 0 0.85 0.49 82.35 0.000*** 
Total 300 0.59 0.42 51 (%17) 249 (%83) 0 0.83 0.49 150.30 0.000*** 

   C D CC CD DD Ho He 
χ2 

(df=1) 
p 

GH2-

HaeIII 

Hon 150 0.99 0.01 149(%99.3) 1 (%0.7) 0 0.01 0.01 0.00 1.000NS 

Hair 150 0.98 0.02 146 (%97) 4 (%3) 0 0.03 0.03 0.02 0.886NS 

Total 300 0.99 0.01 295 (%98) 5 (%2) 0 0.02 0.02 0.02 0.896NS 

   C T CC TC TT Ho He 
χ2 

(df=1) 
p 

POU

1F1-
PstI 

Hon 150 0.04 0.96 0 11 (%7) 
139 

(%93) 
0.07 0.07 0.20 0.657NS 

Hair 150 0.05 0.95 0 14 (%9) 
136 

(%91) 
0.09 0.09 0.33 0.564NS 

Total 300 0.04 0.96 0 25 (%8) 
275 

(%92) 
0.08 0.08 0.54 0.461NS 

   A B AA AB BB Ho He 
χ2 

(df=1) 
p 

MST
N-

DraI 

Hon 150 0.56 0.44 49 (%32) 70 (%47) 31 (%21) 0.47 0.49 0.47 0.490NS 

Hair 150 0.71 0.29 73 (%49) 68 (%45) 9 (%6) 0.45 0.41 1.66 0.197NS 
Total 300 0.64 0.36 122 (%41) 138 (%46) 40 (%13) 0.46 0.46 0.02 0.898NS 

Abbreviations: F.: Frequency; Het.: Heterozygosity; Hon.: Honamli 

***: P< 0.001, NS: Nonsignificant 

 

When MSTN-DraI genotypes were compared with live weights of 90, 120, 180 and 365 

days, it was observed that individuals with AA genotype were heavier than other genotypes in 90 

days. However, on the 120th, 180th and 365th days, it was observed that individuals with BB 

genotype were heavier than other genotypes. The effect of MSTN genotypes was not statistically 

significant (p> 0.05) for studied breeds on linear body measurement on 90, 120, 180 and 365 

days. 

DISCUSSION 

Goats were assessed for two SNPs (GH1-HaeIII and GH2-HaeIII) in term GH gene. For 

GH1-HaeIII polymorphisms, the frequency of allele B was lower than that of allele A in 

Honamli and Hair goat breeds. The most prevalent genotype was AB for the GH1-HaeIII 

polymorphisms in both breeds. On the other hand, genotype BB was not found in Honamli and 

Hair goats. Similar to our study, frequency of AB genotype for GH1 mutation was found higher 

in Boer (HUA et al., 2009; AN et al., 2011; ZHANG et al., 2011), Saanen (AN et al., 2011), Sirohi 

and Barbari (SINGH et al., 2015), Kacang (ILHAM et al., 2015) and Matou (ZHANG et al., 2011) 

goat breeds. In addition, BB genotype was not found in Boer (ZHANG et al., 2011), Matou 

(ZHANG et al., 2011), Saanen (BARBOUR et al., 2013), Boer (HUA et al., 2009), and Kacang 

(ILHAM et al., 2015) goat breeds. It has been proposed that the GH gene plays critical role in 

reproduction processes such as oogenesis, follicular development and embryogenesis in 

Figure 5 
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mammalians (SIROTKIN et al., 2003; OLA et al., 2008; SILVA et al., 2009). It is possible that the 

BB genotype in GH1 mutation may be associated with infertility (ZANG et al., 2011). Hence, the 

frequency of BB genotype could be reducing in various goat breed including Honamli and Hair 

goat. 

The frequency of allele D for the HaeIII polymorphism of the GH2 gene was significantly 

lower than in allele C in both breeds. Genotype CC was the most common genotype for the GH2 

gene in Honamli and Hair goat breeds. Genotype DD was not found in both goat breeds. 

Similarly, in the study conducted on Boer goats, HUA et al., (2009) reported that allele C 

frequency was higher than allele D frequency and genotype CC frequency was higher than 

genotype CD frequency. Genotype CD was only found in one Honamli goat and four Hair goats 

(Table 2). Observed and expected heterozygosity values were close in Honamli and Hair goats, 

and the values for genotype CD were very low since it was seen in a limited number of goats. 

Both goat breeds were in Hardy-Weinberg equilibrium (p>0.05).  

HUA et al., (2009) announced that kids with AA genotype had lower birth chest 

circumference and weaning weight than kids with AB genotype for GH1 mutation, and weaning 

weight was the highest in kids with CC genotype in Boer goat breed. On the other hand, AN et 

al., (2011) investigated the relationship between GH1 mutation and some growth traits (weights, 

lengths and heights at 1, 2 and 3 months old kids) in Boer and Saanen goats. At the end of the 

study, it was reported that the Boer kids with AA genotype had higher birth weight than other 

genotypes. Whereas no association was found between GH1 genotypes and examined growth 

traits in Saanen goats (AN et al., 2011). In addition, SING et al., (2015) reported that GH1 

mutation did not affect paunch girth and chest girth from birth to 180 days of age in Sirohi and 

Barbari goat breeds. Similarly, in the present study, the association between GH1 and GH2 

mutations and some growth traits including live weight and linear body measurements (body 

length, height at withers, height at rump, chest circumference) at 90, 120, 180 and 365 days of 

age in Honamli and Hair goat kids were investigated. The results showed that GH1 and GH2 

mutations did not affect assessed growth data in Honamli and Hair goat kids. 

The frequency of allele C was lower than that of allele T in both breeds for PstI 

polymorphism of the POU1F1 gene. LAN et al., (2009), who studied PstI polymorphism of the 

POU1F1 gene in 847 Inner Mongolia White Cashmere goats, reported the frequency of allele T 

(0.959) was higher than that of allele C (0.041). Genotype TT was the most common genotype 

for the POU1F1 gene in both goat breeds (Table 2). LAN et al., (2009) also reported genotype TT 

frequency to be higher than genotype TC frequency for PstI polymorphism of the POU1F1 gene. 

Genotype CC was not found in Honamli and Hair goat breeds (Figure 1). Genetic drift was 

considered a possible cause for this. The observed heterozygosity values of Honamli and Hair 

goats were 0.07 and 0.09 respectively, and expected heterozygosity values were 0.09 and 0.07 

respectively. Both goat breeds were in Hardy-Weinberg equilibrium (p>0.05).  

In the present study, no relationship was observed between POU1F1-PstI polymorphism 

and growth traits in Honamli and Hair goat breeds, while LAN et al., (2007) reported that 

individuals with TT genotype had a lower birth weight according to TC genotypes in nine native 

Chinese goat breeds. The earlier published articles reported that POU1F1-AluI and -DdeI 

polymorphism were significantly associated with some growth traits in native Chinese goat 

breeds (LAN et al., 2007a; LAN et al., 2007b; LAN et al., 2007d; MA et al., 2017). Moreover, these 

polymorphisms in POU1F1 gene have been associated with different important economic traits 

such as milk and wool yield by other research groups (LAN et al., 2007a, b). However, MA et al., 
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(2017) reported that POU1F1-PstI polymorphisms had no relationship with growth traits in 

native Chinese goat breeds.  

Honamli and Hair goats were monomorphic at HinfI restriction sites in exon 2 and 

Sau3AI restriction sites in intron 2 of the LEP gene. SINGH et al., (2009) studied the 

polymorphism of exon 2 and intron 2 regions of the LEP gene in Barbari and Jamunapari goats. 

In the RFLP analysis performed with enzyme Sau3AI, they reported a point mutation which 

caused the restriction site of the Sau3AI enzyme to disappear in 100 bp of the intronic region of 

the LEP gene, and that the rate of transversion mutation (62%) was higher than the rate of 

transition mutation (38%) in the intron 2 region. They reported a higher rate of nucleotide 

diversity in the exon 2 region in Barbari goats compared to Jamunapari goats (SINGH et al., 

2009). In this context, the relevant gene should be studied in Honamli and Hair goats by 

detecting polymorphism using sequence analysis. WANG et al., (2015) have found six novel 

mutations in LEP gene, which have been associated with growth traits in six native Chinese goat 

breeds. On the other hand, some SNPs have been found to be associated growth traits in cattle 

(YANG et al., 2007; SILVA et al., 2014). In terms of SNPs (LEP-EX2 and LEP-INT2) examined in 

LEP gene, Honamli and Hair goat breeds were found monomorphic. Therefore, the relationship 

between LEP gene and live weights could not be investigated in the goat breeds studied. 

ALAKILLI et al., (2012) reported the frequency of allele A to be lower than that of allele B 

in Barki and Masri goat breeds for DraI polymorphism while the frequency of allele B was 

lower than that of allele A in Zaribi and Ardi goat breeds. Similarly, the frequency of allele B 

was lower than that of allele A in Honamli and Hair goats breeds and both goat breeds were in 

Hardy-Weinberg equilibrium (p>0.05) for DraI polymorphism of the MSTN gene. This result 

shows that the polymorphism in MSTN gene continues in examined Turkish local goat breeds. 

There are several studies on MSTN gene polymorphisms and growth traits in different 

goat breeds. Some of polymorphisms in MSTN gene were found to be affecting the growth traits 

in different goat breeds (LI et al., 2008; AN et al., 2011; ZHANG et al., 2012; AHAD et al., 2017). 

But, it was reported that these polymorphisms did not affect growth traits in all examined goat 

breeds (ZHANG et al., 2012). Similarly, no relationship was found between MSTN-DraI 

polymorphism and growth traits in Honamli and Hair goat breeds. 

Both Honamli and Hair goats were monomorphic at the BMP15 gene Hinf1 restriction 

site. Similarly, GODARA et al., (2011) reported that Marwari goats were monomorphic at the 

BMP15 gene HinfI restriction site. DELDAR-TAJANGOOKEH et al., (2009) also studied genetic 

polymorphisms in the BMP15 gene with Hinf1 in 109 native Iranian goats. The samples 

examined in the study were reported to be monomorphic at this restriction site in exon 2 of the 

BMP15 gene. Similarly, ALAKILLI et al., (2012) reported that Barki, Zaribi, Ardi and Masri goat 

breeds were monomorphic in terms of the BMP15 gene. In this context, the relevant gene should 

be studied in Honamli and Hair goats by detecting polymorphism using sequence analysis.  

 

CONCLUSION 

The present study investigated GH, POU1F1 and MSTN gene polymorphisms in Honamli 

and Hair goat breeds, native Turkish breeds. With respect to growth traits, the birth weights of 

Honamli goats and their live weights in the subsequent growth period were higher than those of 

Hair goats. Similarly, linear body measurements in the growth period were higher in Honamli 

goats than in Hair goats. In the light of the fact that Honamli goats could be used for their meat 

yields. 
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The effects of the GH, POU1F1 and MSTN gene polymorphisms on growth traits such as 

live weight at 90, 120, 180 and 365 days and linear body measurements (live weight, body 

length, height at withers, height at rump, chest circumference) were statistically insignificant. 

However, other international studies reported associations between these polymorphisms and 

various growth traits. In this context, there is a need for further studies evaluating the connection 

between growth traits and the GH, POU1F1, LEP, MSTN and BMP15 genes as well as other 

candidate genes reportedly related to growth. Studying and confirming the physiological 

importance of the relevant gene polymorphisms and their relationship between growth traits 

might also be recommended. Using present findings in studies with parent-offspring lines 

supported by reliable pedigree registration would also be appropriate. 

There are limited number of studies evaluating the growth performance of economic 

importance in Honamli and Hair goats raised in Turkey. On the other hand, no study has been 

performed to connect the phenotypic and genotypic data in these goat breeds. Genetic and 

improvement studies conducted in Turkey are generally focused on increasing economic gains. 

Therefore, there is a need for studies to evaluate various yield traits of goat breeds, candidate 

genes reportedly related to these traits, and the relationship between these genes and yield traits. 

Such studies will ensure that animals are utilized in a more economic manner better suited to the 

objective. 
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Izvod 

Cilj ovog rada je da se detektuje hormon rasta (GH), leptin (LEP), pituitarni transcripcioni 

faktor-1 (POU1F1), kosti morfogenetski protein-15 (BMP15) i miostatin (MSTN) gen 

polimorfizams, da se ispita genetička struktura i frekvencija alela za ove polimorfizme i 

odredi njihov uticaj na neke osobine rasta (težina i merenja tela kao rast na  90, 120, 180 I 

365 dana) u Honamli i Hair kozama. Ukupno 300 koza je korišćeno, genotipizacijaje 

sprovedena na 150 150 Honamli i 150 Hair koza. Genotipovi su identifikovani sa PCR I 

RFLP (PCR-RFLP). Sakupljeni su fenotipski podaci za svojstva rasta za svaku 

individualnu kozu. 422 bp produkt i 116 bp produkt GH1 i GH2, 450 bp produkt 

POU1F1, 152 bp i 400 bp produkt LEP EX2 i LEP INT2, 497 bp produkt MSTN i 141 bp 

produkt BMP15, 7 lokusa od  5 gena su amplifikovani sa PCR. Efekat genotipa u svakom 

lokusu na svojstva rasta je ocenjen sa generalnim linearnim modelom. Težina na rođenju, 

težina i linearna merenja tela kod Honamli koza su veća kod Hair koza. Ispitivane rase su 

u Hardy-Weinberg ekvilibrijumu za GH2-HaeIII, POU1F1-Pst1 i MSTN-DraI 

polimorfizam, ali ne za GH1-HaeIII polimorfizam (p<0.001). Dok su  LEP i BMP15 geni 

bili monomorfni u obe rase. Nije nađena značajna asocijacija između ispitanih svojstva 

rasta  i nekog od ispitanih polimorfizama kod  Honamli i Hair rase koza. Ova ispitivanja 

su pokazala postojanje genetičkog polimorfizma kod GH, POU1F1 i MSTN gena i njihov 

efekat na svojstva rasta kod Honamli i Hair ras ekoza je ispitan prvi put. Dobijeni 

rezultati vode zaključku da mada GH2-HaeIII, POU1F1-Pst1 i MSTN-DraI polimorfizam 

pokazuju adekvatnu segregaciju za povezane studije kod Honamli i Hair rase koza, ne 

izgleda da su obečavajuće selekciono sredstvo za sbvojstva rasta kod Honamli i Hair rase 

koza. 
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