
7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

SEQUENCE OF THE DOMESTIC DUCK GROWTH HORMONE-ENCODING 
GENE AND ITS PROMOTER REGION  

 
 

N. Kansaku1, T. Ohkubo2, A. Soma1 , H. Okabayashi1, D. Guémené3,  U. Kuhnlein4  
and D. Zadworny4 

 
1 Laboratory of Animal Genetics and Breeding, Azabu University, Sagamihara, Japan 

2 Graduate School of Agriculture, Kagawa University, Japan 
3 INRA, Station de Recherches Avicoles, 37380, Nouzilly, France 

4 Department of Animal Science, McGill University, Ste. Anne de Bellevue, P.Q., Canada 
 
INTRODUCTION 
The Growth hormone (GH) axis affects a wide variety of physiological functions such as 
appetite control, growth, body composition, aging and reproduction. The relationship between 
genetic polymorphism of the chicken GH and egg production was reported by Kuhnlein et al. 
(1997). However, these associations were only reported in the chicken. Thus, it is not clear 
whether polymorphic sequence of the other domestic poultry may be useful to select for egg 
production and response to selection for disease.  
In birds, GH cDNA clones have been isolated and sequenced from chicken (Lamb et al., 
1988; Baum et al., 1990), duck (Chen et al., 1988) and turkey (Foster et al., 1990). However, 
genomic sequence of the GH is only reported in the chicken (Tanaka et al., 1994). Sequence 
of turkey GH promoter is registered in the gene bank (AF286532). However, structure and 
size of turkey GH encoding region has not been reported. Thus, it is not clear that the 
structure of chicken GH gene represents the general structure of the GH gene in birds or not. 
In this study, we cloned and sequenced the GH encoding gene in the domestic duck.  
 
MATERIALS AND METHODS 
Preparation of genomic DNA. Genomic DNA was extracted from red blood cells. Nuclear 
of the RBC was lyzed by 500 µl of proteinase K solution. After proteinase K treatment, 
protein was removed by phenol-chloroform and chloroform extraction twice. Genomic DNA 
was precipitated by centrifugation (12000 rpm for 10 min at 4˚C) after adding the 2.5 volume 
of ethanol.  
 
DNA Amplification with Polymerase Chain Reaction and Sequence Analysis. Based on 
the sequence of the duck mRNA, primer pairs were designed to amplify the coding region of 
the duck GH (figure 1). PCR were performed in a reaction volume of 50 µl using 50 ng of 
DNA, 0.1 µM of primers, 1 X GC PCR buffer, and LA-Taq DNA polymerase. The promoter 
region of the duck GH gene was cloned using a PCR in vitro cloning kit. PCR was conducted 
using adapter primer and duck GH specific primer. Amplified PCR products were purified 
and sequenced. After preliminary sequencing, PCR products were re-amplified using new 
primers (figure 1) and directly sequenced on both strands after purification. 
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RESULTS AND DISCUSSION  
A total of 5255bp of the duck GH genomic DNA was amplified and sequenced. One base 
difference and one base insertion compared to previously reported duck GH mRNA were 
detected in exon 5. In the duck GH mRNA (X07079), the base at position 521 was “A” 
whereas at position 4981 in our study it was “G”. Insertion of “C” was observed at position 
5180. This polymorphic  site lies within exon 5 of the gene, but the two resulting triplets 
(CAG, CAA) both code for Gln (figure 2) and should not lead the polymorphism at amino 
acid sequence. 
Ohkubo et al. (1996) proposed Pit-1 binding sequence, (T/A)NCTNCAT, for teleosts and 
birds. The chicken GH promoter contained the sequence ATCTGCAT at –112/-105 (Tanaka et 
al., 1994). Proximal regions of duck GH promoter contained two putative Pit-1 binding 
sequences, ATGGAGAA (antisense, 518-525) and TTCTCCAT (antisense, 630-643). The 
presence of putative Pit-1 binding sequence in the duck GH promoter acts as the enhancer-
type cis-acting elements. 
Genomic information on GH has been reported in many species. In mammals, the GH gene 
consists of 5 exons and 4 introns. The length of the GH gene in mammals is less than 2 kb, 
whereas, it is about 3.5 kb in chicken. To date, the largest GH gene is yellowtail GH gene and 
consists of 4.1 kb length. However, the GH gene of yellowtail consists of 6 exons and 5 
introns. Thus, our duck GH gene sequence (5.2 kb) is the longest reported mammalian or 
avian type GH gene. The reason for long intron1 and intron4 is unknown. However, the 
region of duck GH intron1 (867-1292) showed high homology to Anas. platyrhynchos 
intersperse repeat DNA (X57379) (78.5 %) (figure 3). The same intersperse repeat DNA is 
found in Muscovy duck (Cairina moschata), Greylag Goose (Anser anser) and Black swan 
(Cygnus atratus). This result may indicate that intersperse repeat like DNA was inserted 
during evolution into intron1 of the duck GH gene.  

 
Figure 1. Cloning of GH gene from duck genomic DNA and sequencing strategy of the 
duck GH. Exons are shown in white and introns are black 
 

CCG-CAG-CTC 
CCG-CAA-CTC 

Pro-Gln-Leu 
 

Figure 2. Transition site lies within exon 5 of the duck GH gene 
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TGGCTCCAGGTACTCTTCTTTATTTCAGTTTACGAGGATTGCCAATGCGGCTACAG
GCAGCATTGTGTCCAAAGAAGGGCAATAAAGCTGGTGAAGGGTCTAGAGAACAAG
TCTTATTAGGAGCAGCCGTGGGCACTGGGGTTGTTTAGCTTGGAGAAAAGGTGGCT
CAGGAGAGACCTTACCACACCCTACAATTACCTTAAAGGAGGCTGTAGCAAGGTG
GGGATCAGGCTCTTCTCCCAGGTACTAAGTGGTAAGATGAGGGGAAATGGCCTCA
AGTTGTGCCAGGGGAGGTTTAGGTTGGATATTAGAAGAAGTTTCTTTACTGAAAGG
GTTGTGTGGCACTGGAATAGGCTGCCCAGGGAAGTGGTTGAAGTCACTGTCCCTG
GAGGTCATCATGAAACATGTAGATGTAGAAGTTAGTAGTATGTTTTCATGGTGGACT
TGCCAGTATCAGGTTAAAGGTTGGACCAGATGGTCTTAGTGGTCTCTTCCAACCTG
AATGATTCTATGATT……Intron 1 (1.5 kb)……TAATATGCAGGTG 

CCACCCTCACTGAAGGACAGTTAACACCACTCCTCTCCACTTTGCTGCAGGGTCG
TGGT 
 
Figure 3. Structure of the duck GH gene intron 1. Exon 1 and 2 are shown in bold letters  
 
Similar sequence to Anas. platyrhynchos intersperse repeat DNA (X57379) is underlined. 
 
CONCLUSION 
The transcription of the duck GH gene is likely regulated in a similar manner to that of the 
chicken GH. The sequence information obtained from the duck genomic GH will make it 
possible to analyze the association between genetic variation and egg production, growth rate, 
and body weight. Furthermore, availability of genomic DNA of the duck GH will also be 
useful for chromosomal mapping in the duck.  
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