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ABSTRACT 

One of the most common native breed in the southwest of Iran is the Lori Bakhtiari sheep breed. Also Lori Bakhtiari 
breed has the largest fat-tail among all breeds in Iran. Growth hormone (GH) is a 191 aa peptide hormone that 
stimulates cell reproduction and growth in different type of animals. The aim of this study was to clone and sequence the 
Lori Bakhtiari sheep growth hormone gene in E. coli. The cDNA that encodes bovine growth hormone was isolated from 
total mRNA of the pituitary gland and amplified by RT-PCR using GH specific PCR primers (Ovis-GH-F and Ovis-GH-R). 
cDNA fragment of GH gene (690 bp) was cloned by T/A cloning technique in TOPO Vector and this construct (TOPO-GH) 
was transformed into E. coli. Presence of the target gene in TOPO vector had confirmed using PCR,XhoI/NotI restriction 
enzymes and sequencing. The results of present study showed that GH cDNA was successfully cloned in E. coli. Sequencing 
confirmed that GH cDNA was cloned; BLAST search showed that the sequence of growth hormone cDNA of the Lori 
Bakhtiari sheep from Iran has 100% homology with other records existing in GenBank. 
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INTRODUCTION  
Escherichia coli (E. coli) known as the main prokaryote organism for many years in the genetic 
examination of microorganism. On the basis of the knowledge accumulated on E. coli it has become the 
most utilizable host organism for expression of recombinant products with the best results in cultures 
[1].In many condition, the protein is synthesized and remains in the cytoplasm from which it should be 
isolated and purified. However, there are certain disadvantages to the cytoplasmic production of 
proteins; high-level expression often leads to insoluble protein aggregates which may be difficult to 
solubilize ; a refolding step is often required to acquire the native structure and to form accurate disulfide 
bonds; the protein of concern often contains an N-terminal methionine [2].Preferment in recombinant 
DNA technology has made exist the proteins expression in host cells, such as E. coli[3]. 
Growth hormone (GH);the 191 amino acid with the molecular mass of near22 kilodalton [4], isa 
polypeptide secreted by the anterior pituitary gland and is rolled in arrangement of production that 
related to growth and milk, two main productive traits in farm animals. Recently the corresponding GH 
genes of the rat, human , bovine and ovine were successfully sequenced and outfitted to be highly 
conserved in mentioned species[5].GH has been shown to be synthesized locally, in regional lymph nodes 
by lymphoid cells [6]. It is released into the blood circulation where it share in a wide range of biological 
functions containing protein synthesis, cell proliferation, immune regulation, lactation, and proteins 
metabolism, carbohydrates and lipids[7].GH influence the partitioning of nutrients among tissues in 
sheep and cattle, raising bone growth and milk production, and decreasing fatness. Plasma concentrations 
of GH are increased in sheep selected for low levels of fatness [8] and in cattle genetically selected for high 
milk production [9], evidencing that GH is genetically associated with these traits. The role of GH in sheep 
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has been examined by hormone injections, but longer-term studies have been simplify by the production 
of sheep carrying an additional copy of the ovine GH gene with a downregulated metallothionine 
promoter [10]. Sheep that carry the GH transgene had decreased SC fat up to the age of 18 month and 
grew more rapidly [11]. A diversity of other functions in mammals are influenced by GH, including the 
metabolism of water and sodium [12], female reproduction and milk production [13], increased soft 
tissue growth in the outrace and impaired cardiac function [14].The LoriBakhtiari sheep breed is one of 
the most prominent native sheep breeds in southwestern parts of Iran (the Zagros Mountains), with more 
than 1.7 million heads population [15].Majority of the sheep population is managed by a nomadic system, 
utilizing natural pastures as the main origin of nutrition. Also the largest fat-tail among all breeds in Iran 
belong to LoriBakhtiari breed [16]. 
The aim of this study was to cloning and sequencing of Lori Bakhtiari bovine growth hormone gene and 
comparing it to the results reported by other investigators from other parts of the world. 
 
MATERIALS AND METHODS 
Sampling 
The sheep brain was removed rapidly from the neurocranium to expose the pituitary. The pituitary gland 
was immediately excised and stored at -80°C until used. 
RNA extraction and cDNA synthesis 
Total RNA was isolated from the pituitary gland tissue using a Qiagen RNA extraction kit (Qiagen,Ltd., 
Crawley, UK). RNA was reverse transcribed tocDNA with a first strand cDNA synthesis kit (Fermentas, 
Germany) according to the manufacturer’s protocols. 
Amplification of ovine GH cDNA 
Ovine GH cDNA was amplified using Taq DNA polymerase (Roche applied science) and the primers 
specific for the coding region of ovine GH cDNA .Primers were designed according to the published 
sequence for growth hormone cDNA of the ovine(accession number: X15976) in GenBank. Primer 
sequences were the following: the forward primer was Ovis-GH-F: 5’–TGGCTCGAGCTATGATGGCTGCAGG–
3’and the reverse primer was Ovis-GH-R: 5’–ATAGCGGCCGCACAGGGGAGGGGTAACA–3’. Restriction 
enzyme sites of XhoI and NotI (underlined nucleotides in the above sequences) were integrated into the 
5’end of primers Ovis-GH-F and Ovis-GH-R, respectively. In order to amplify ovine growth hormone 
cDNA, PCR was performed in a 50μl total volume containing 1μg of template cDNA, 1μM of each primer 
(Ovis-GH-F and Ovis-GH-R), 2mM MgCl2, 200 μM dNTP, 5μM of 10X PCR buffer and 1unit of Taq DNA 
polymerase. The 30-cycle amplification was performed in a thermal cycler system (Master Cycler 
Gradient, Eppendorf, Germany) with the following program: 94°Cfor 60 s, 58°C for 60 s, 72°C for 40 s. A 
final 5 mine tension was performed at 72°C. The PCR product was analyzed by electrophoresis in 1% 
agarose gel in 1X TBE buffer and visualized by ethidium bromide staining on UV transilluminator. The 
agarose gel slice containing the relevant ovine GH cDNA fragment was excised and purified by gel 
extraction kit (Bioneer, Koria) according to the manufacturer’s recommendation. 
Cloning and preparation of ovine TOPO-GH 
Bovine growth hormone cDNA (as prepared above) was cloned using T/A cloning technique. 
T/A cloning is one of the most popular methods of cloning the amplified PCR product using Taq and other 
polymerases. Ovine GH cDNA fragment ligated to the T-Vector using TOPO T/A cloning kit 
(pCR8/GW/TOPO, Invitrogen) according to the manufacturer’s instructions to obtain TOPO-GH. 
XhoI/NotI restriction analysis and PCR technique were used to confirm gene cloning. Finally, the 
recombinant plasmid (TOPO-GH) was sequenced by specific primers. 
 
RESULTS 
Total RNA was extracted from sheep pituitary tissue and the cDNA was successfully prepared. Desirable 
fragment with 690 bp length was obtained on a 1% agarose gel under UV light. An example of agarose gel 
containing amplified GH gene is obtained in Figure 1, which was cloned with T/A cloning technique in a 
T/A vector (pCR 8/GW/TOPO Vector). Chemical competent cells of E. coliwere transformed with TOPO-
GH recombinant plasmid. Plasmid purification and XhoI/NotI restriction endonuclease digestion of TOPO-
GH recombinant plasmid, confirmed the correction of GH cDNA cloning. 
To confirm of the cloning, extracted plasmid from transformed cells were digested by XhoIand Not I and 
two distinct bands were detected. Figure2 shows recombinant plasmids after digestion. A 3956bp large 
fragment is related to the TOPO vector and the 690 bp fragment is the GH cDNA band. The sequence of the 
GH cDNA was compared with GH nucleotide sequences of other records in the GenBank using basic local 
alignment search tool (BLAST) software. 
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Figure 1: Gel electrophoresis for detection of GH gene in samples. Lane 1 is 100 bp DNA ladder 

(Ferments, Germany); lane 2-7 are positive samples, lane 8 is positive control. 

 
Figure 2: Analysis of TOPO-GH recombinant vector using EcoRI restriction endonuclease enzyme (Line 1 

is 100 kb DNA ladder (Fermentas, Germany), lines 2, 3 and 4 are Topo-GH, and line 5 and 6are Topo 
vector without GH). 

 
DISCUSSION 
Sheep is one of the most important group of ruminants in Iran, specially in rural region. Sheep population 
is almost 57% of the avilable animal units in this country.As a matter of fact ovine milk and dairy 
products had long traditions in human nutrition in all period of times [17].In this study to produce a 
recombinant expression vector, we have cloned ovine GH from a pituitary cDNA library from Lori 
Bakhtiari sheep in E. coli microorganism. Expression of recombinant protein in E. coli allows its rapid and 
economical production in large amounts [18]. 
GH is a polypeptide of basic importance for growth regulation in vertebrates and, together with prolactin 
and somatolactin, organizing a family of pituitary hormones with similar structure and function that 
appears to have originated from a common ancestral gene before the evolution of animals [19]. GH plays 
an critical role in metabolism of lipids, proteins and carbohydrates. Further to improvement of 
hypopituitary dwarfs, it is applied in the treatment of variety of ailments. Therefore, production of GH has 
been in the center of attentions in various heterologous gene expression systems [20]. The long-term 
effects of GH on somatic growth and regeneration require changes in gene expression that are regulated 
by sequence-specific transcription factors activated through GH-stimulated signal transduction pathways 
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[21]. As several signaling pathways are motivated by GH, it is not surprising that a variety of transcription 
factors serve as mediators of GH action under different conditions[19]. 
Recombinant DNA technology is another major DNA-based tool that has gained popular attention in the 
past decade. This technology allows scientists to find individual genes, cut them out, and insert them into 
the genome of another organism. Recombinant DNA technology has applications in health and nutrition. 
In medicine, it is used to create pharmaceutical products such as human insulin [22]. In agriculture, it is 
used to impart favorable characteristics to plants to increase their yield and improve nutritional content. 
This technology has allowed the detailed characterisation of mRNAs for pituitary GHs from a number of 
species, such as rat [23], ox [24], pig [25], sheep [26] and man [27], and work has been carried out on the 
expression in E. coil and other microorganisms of some of these hormones, particularly human [28], ovine 
[24] and bovine GH [29]. 
The popularity of enteric bacterium E. colias expression host is mainly due to its high growth rates on 
inexpensive substrates [30], and the ability to express high levels of heterologous proteins [31].In 
comparison with the other expression systems, E. coliis considered to be one of the most widely used 
prokaryotic hosts for the industrial production of recombinant GH, since this protein does not require 
post-translational modifications like glycosylation [32].Recent work by Talmadge et al., [33] has shown 
that the presence and precise location of the signal peptide plays a crucial role in the transport of proteins 
into the bacterial periplasmic space, and that both bacterial and eaukaryotic signals are recognized and 
processed correctly by bacteria [34]. 
 
CONCLUSION 
Molecular technology is used for the production of many therapeutic proteins, such as antibodies, 
cytokines, blood products, growth factors, recombinant enzymes, hormones and veterinary and human 
vaccines. This study describes the successful cloning in E. coli of the GH cDNA. The TOPO-GHplasmid that 
was generated in this study is ready for sub-cloning and production of recombinant growth hormone 
protein in future studies. 
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