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ABSTRACT  
Pit-1 gene expression is critical for the regulation of growth in animals such as normal survival, differentiation and development of three 
adenohypophysis cell types ie. somatotrophs, lactotrophs and thyrotrophs. The aims of this study to identify the polymorphism in the exon 6 
region of Pit-1 gene on existing local goat populations in South Sulawesi province. A total of 72 samples from three breeds of Marica, 
Kacang and Peranakan Ettawa (PE) goat that collected from three regions namely Makassar, Jeneponto and Maros regency. DNA was 
isolated and purified using Genejet Genomic DNA Extraction kit. A PCR-RFLP method with PstI restriction enzyme was used to identify 
the genetic polymorphims of Pit-1 gene. Pit-1 polymorphisms identified based on genotype and allele frequencies, value of observed and 
expected heterozygosity and Hardy-Weinberg equilibrium. The results identified two alleles based on PstI cutting sites. T allele was not 
truncated (450 bp), whereas the C allele was cut by the enzyme (370 and 80 bp). T allele was the most common allele with a frequency in 
the total population of 0.76 while C allele was only about 0.24. Expected and observed heterozygosity of Pit-1 gene in Kacang and PE quite 
high with a value of 0.571 and 0.645 respectively, while in Marica population only 0.100, it showed that the genetic diversity in Kacang and 
PE was quite high whereas low in Marica population. As conclusions, the variation found in this study could be used in future studies to find 
the association of Pit-1 polymorphisms to the nature of growth and carcass quality of the Indonesian local goat. 
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INTRODUCTION 
 
Genetic diversity information in particular of genes that control economical properties on the goat are 

needed to improve of the genetic quality and development of local goat. One candidate gene that is believed to 
have an important role in the livestock growth is pituitary-specific transcription factor-1 (Pit-1) gene.  Pit-1 gene 
or also called GHF-1 (growth hormone factor 1) is located on chromosome 1 either in cattle, goat and sheep, and 
consists of 6 exons [1].  

Pit-1 gene expression is essential for the growth of some regulatory processes in the body of animals such 
as the ability of normal survival, differentiation and development of the three cell types of adenohypophysis, 
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namely somatotrophs, lactotrophs and thyrotrophs [2,3]. Pit-1 gene functions as activators of the pituitary gland 
that controls growth hormone for several mammal species [4]. Furthermore it is known that the protein produced 
by Pit-1 gene controls the expression of genes encoding growth hormone (GH), prolactin (PRL), thyrotropin-
subunit b / TSH-β [5,6]. 

Several mutations in Pit-1 (POU1F1) gene reported in sheep are associated with milk yield in Sakiz sheep 
[7] and several genetic variations were reported in goat Pit-1 gene [8, 9], and associations with milk yield, litter 
size and body weight were described [10]. In layer chicken also reported that polymorohism at exon 1 of Pit-1 
are associated with immunocompetence traits [11]. 

Some local goat in South Sulawesi like Kacang and Marica potential to be developed and utilized for 
production of meat, because the local goat has several advantages such as prolific characteristic, high resistance 
against parasites and ability to survive on the dry land with the minimal grass feed conditions during dry season 
[12]. However, besides these advantages, some disadvantages that need to be improved is the production 
performance such as body weight and growth rate that relatively low when compared with the other local goat.  

Breeding programs in order to improve the genetic quality of Kacang and Marica goat has not shown 
significant results, lack of information on Kacang and Marica goat genetic characteristics, leading to the 
selection program has not focused.  One candidate gene that believed to be associated with the nature of growth 
in goat is Pit-1 gene. The aims of this study to identify the polymorphism in the exon 6 region of Pit-1 gene on 
existing local goat populations in South Sulawesi province. Information on the Pit-1 gene polymorphisms is 
expected to be the initial information in the programs to increase the genetic quality of Indonesian local goat 
reared in South Sulawesi Province, Indonesia. 

 
MATERIAL AND METHODS 

 
Blood Sampling: 

Blood samples were collected from 72 heads of  PE, Kacang and Marica goat from three regions in South 
Sulawesi province, namely Jeneponto, Maros and Makassar. Approximately 2 ml blood samples were taken 
through the jugular vein using vacutainer tube with EDTA and then stored at 5 °C. 

 
DNA Extraction: 

DNA was isolated and purified using Genejet Genomic DNA Extraction kit (Thermo Scientific), extraction 
by following the protocols provided. A total of 200 µl blood sample was lysed by adding 400 µl of lysis buffer 
solution and 20 µl proteinase K (10 mg/ml), the mixture was then incubated at 56 °C for 60 minutes in a water 
bath shaker. After incubation solution was then added 200 µl of 96 % absolute ethanol and centrifuged at 6,000 
x g for 1 minute.   

DNA purification then conducted using spin column by adding 500 µl wash buffer I wash solution followed 
by centrifugation at 8.000x g for 1 minute. After the supernatants were discarded, the DNA was then washed 
again with 500 µl of wash buffer II and centrifuged at 12.000x g for 3 min. After the supernatant was discarded, 
the DNA then dissolved in 200 µl of elution buffer and centrifuged at 8.000x g for subsequent extracted DNA 
was collected and stored at -20 °C. 

 
Pcr-Rflp : 

Pit-1 gene fragment identified by using PCR-RFLP (Restriction Fragment Length Polymorphism). 
Fragments of exon 6 was amplified with primer sequences F: 5'-CCATCATCTCCCTTCTT-3' and primer R: 5'-
AATGTACAAT GTCCTTCTGAG-3' by [13] with a predicted length of PCR product approximately 450 bp. 
DNA samples from each individual was used as a template to amplify the Pit-1gene locus by PCR reaction with 
nucleotide sequences flanking each primer. Amplification was done by PCR conditioned at 25 µl reaction 
volume consisting of 50-100 ng DNA template, 0.25 μM primer, 150 μM dNTPs (Fermentas), 2.5 mM Mg2+, 
0.5 U Taq DNA polymerase (Fermentas) and 1x buffer. 

PCR condition starting with an initial denaturation at 94 °C for 5 minutes, followed by  35 cycles each of 94 
°C for 30 seconds (denaturation), 54 oC for 45 seconds (annealing), 72 °C for 45 seconds (extension), that 
ending with a final extension cycle at 72 oC for 5 minutes by using a PCR machine (Labcycler SensoQuest). The 
PCR products were then electrophoresis on the 1.5% agarose gel, with 1x TBE buffer containing 200 ng/ml 
ethidium bromide and visualized on the UV transiluminator. PCR products then were cut using PstI  restriction 
enzymes based on protocol provided (Fermentas). RFLP products genotype were later identified with 
electrophoresis on the 1.5% agarose gel with 1x TBE buffer containing 200 ng/ml ethidium bromide and 
visualized on the UV transiluminator. 

 
Statistic Analysis: 

Analysis of Pit-1 molecular data on the local goat population includes allele and genotype frequencies, 
Hardy-Weinberg equilibrium, observed (Ho) and  expected  heterozygosity (He). 
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Allele Frequency 
Allele frequencies for each locus were calculated according to [14] with the following formula :  

   Where  x1 is the ith of allele frequency; N11 is number of the A1A1  genotype, and N12 is 

number of A1A2 genotype.  
 
Hardy-Weinberg Equilibrium: 

Hardy-Weinberg equilibrium was tested by chi-square (X2) according to [15], as follows:    

where X2 is chi-square test value; O is number of the ith observed genotype; E is number of the ith expected 
genotype. 

 
Observed (Ho) and Expected  Heterozygosity (He): 

Observed (Ho) and expected heterozygosity (He) can be used to estimate the value of coefficient inbreeding 

on the herd. Value of Ho and He performed according to [15] with the following formula: , where  

Ho is observed heterozygosity;  = number of individuals heterozygous in the i-th locus; N is  number of  
individuals observed. While  ; where  is expected heterozygosity; P1i  is the i-th alleles 
frequencies at the 1-th locus;  n is the number of alleles at the locus. 

 
RESULTS AND DISCUSSION 

 
Amplification of Pituitary-Specific Transcription Factor-1 (Pit-1) gene: 

Primer pairs that were used based on [13,16] that designed to amplify exon 6 region and end part  of  3'UTR 
of Pit-1 gene in goat, with a predicted length of PCR product  approximately 450 bp. Visualization of PCR 
products on the 1.5% agarose gel is presented in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Pit-1 PCR product with 450 bp in length . M = DNA ladder 100 bp. Line  1 – 8 = goat samples.  
 
Pituitary transcription factor 1 (Pit-1) is one of the candidate gene that are believed to have an important 

role in the growth process of livestock. Pit-1 gene or also called GHF-1 (growth hormone factor 1) is located on 
chromosome 1 either in cattle, goat and sheep, and consists of 6 exons [1].  Pit-1 gene is a positive regulator of 
several growth factors such as growth hormone (GH), prolactin and thyroid stimulating hormone (TSH) and 
pituitary hormone it self [17]. 

 

 
Fig. 2: Visualisation of Pit-1 PCR product after genotyped with RFLP. M = DNA ladder 100 bp. Line 1 and 6 = 

TT genotype TT. Line 2 - 5 and 7 – 13 = TC genotype TC  
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The results of PCR product restriction of  Pit-1 gene in the exon 6 region by using the PstI is presented in 
Figure 2. Based on the RFLP results, identfied two genotypes namely TT and TC. The TC genotype with DNA 
bands pattern 450/370/80 bp. While the TT genotype showed uniform band that were not truncated (450 bp),  
this indicates that the sequence of DNA in the Pit-1 gene locus contained no restriction site recognized by the 
enzyme PstI. Based on the results reported by [16], in the area of exon 6 Pit-1 gene in goat identified 
polymorphism  in the the area of exon 6 and 3'UTR with generate two restriction banding pattern that is 370 bp 
and 80 bp and reportedly identified two kinds namely TT genotype (450 bp) and TC (450/370/80 bp). 

 
Pit-1 Gene Frequency: 

Based on the calculation of Pit-1 gene frequencies (Table 1.), the common genotype found in the population 
were  TT genotype with frequency of 0.53, while TC genotype only by 0.47. The CC genotype was not found in 
these populations, possibly due to genetic drift. The rarity of CC genotype was also found in the local goat 
population in China as reported by [16] and Indian Barbari goat [18]. In this study the T allele was found to be 
in the range of 0.71 - 0.95 in different Indonesian local goat. Based on report of [16] that T allele had 
association with superior cashmere production and suggests that the TT genotype could be used as a molecular 
marker for superior cashmere yield.  

 
Table 1: Pit-1 genotype and allele frequencies in Indonesian local goat populations.  

Goat Populations n   Genotype Freq.   Allele  Freq. 
TT (n) TC (n) CC (n)  T C 

Kacang 21 0.43 (9) 0.57 (12) 0  0.71 0.29 
PE 31 0.36 (11) 0.64 (20) 0  0.67 0.33 
Marica 20 0.90  (18) 0.10 (2) 0  0.95 0.05 
Total 72 0.53 (38) 0.47(34) 0  0.76 0.24 

Note = n (number of samples) 
 

Genetic polymorphisms of Pit-1 gene have also been reported in a variety of livestock such as  Portuguese 
sheep [6], pig [4,5], Angus cattle [19], Goat [20], Indonesian local sheep [21], and Holstein cattle [22]. 

 
Heterozygosity of Pit-1 Gene in Goat Population: 

Value of expected and observed heterozygosity of Pit-1 gene in the Kacang and PE goat population (Table 
2.) were quite high with a value of 0.571 and 0.645 respectively, while in the Marica goat population 
heterozygosity was quite low with only 0.100, it shows that the genetic diversity in the Kacang and PE  goat 
population were quite high, while in the Marica  was low. 

 
Table 2: Pit-1 Observed and expected heterozygosity in Indonesian local goat populations.   

Goat Populations n Heterozygosity  Average 
Ho He Nei**  

Kacang 21 0.571 0.418 0.408  
PE 31 0.645 0.444 0.437 0.313 
Marica 20 0.100 0.097 0.095  
Total 72 0.472 0.363 0.360  

Note  = n (number of samples), Nei's (1973) expected heterozygosity 
 
Need further research on Pit-1 gene on the local goats with a broader scale observations on different 

populations in other regions in Indonesia. The study provides information of Pit-1 gene diversity in Kacang, PE 
and Marica goat population in South Sulawesi province and the variation in this gene could be used for the next 
research to find any association between Pit-1 polymorphism with birth weight, growth trait and carcass quality 
in Indonesian local goat.  
 
Conclusion: 

Pit-1 gene diversity in the local goat identified were  low since only found two type of allele (T and C) with 
two genotypes TT and TC.  The T allele was the most common alleles with in population frequencies 0.76, 
while the C was only about 0.24. Genetic diversity of Pit-1 gene in the population of Marica goat reared in 
South Sulawesi was low. 
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