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INTRODUCTION 
Insulin like growth factors (IGFs) I and II are peptides isolated originally from human serum 
and play a major role in mammalian growth and regenerative process and mediates many 
biological effects of growth hormone. Thus, it has very important role in growth and 
development of the animals. IGFs which are genetically controlled by genes, in fact require 
other vital factors like binding proteins (BPs) and receptors (REs) for their action. IGFBP 3 is a 
primary plasma protein, which contains most of the IGFs in circulation. 
The bovine IGFBP 3 gene has been cloned and characterised (Spratt et al., 1991) and was 
reported to be 1583 bp long (Macuilla et al., 1997). Reports are vary scanty on the study of 
IGFBP 3 gene in livestock and only two reports are available i.e. on exotic cattle. This has not 
been reported so far in sheep by PCR-RFLP on any other molecular technique. Keeping these 
facts in mind the present study was undertaken to study restriction site polymorphism in insulin 
like growth factor binding protein 3 (IGFBP 3) gene using PCR-RFLP technique in various 
breeds of sheep. 
 
MATERIALS AND METHODS 
The DNA samples were isolated from 10-15 animals of each of 4 breeds of Indian sheep viz. 
Muzaffarnagari, Marwari, Mandya and Madras red by phenol extraction method as described 
by Sambrook et al. (1993) with some modifications. The primer 1 and 2 (Forward and reverse) 
were designed on the basis of the published bovine nucleotide sequence of cDNA of IGFBP3 
gene (Spratt et al., 1991) (Gene Bank Acc No. U43465). 
P1 = 5’ CCA  AGC  GTG  AGA  CAG  AAT  AC 3’ 
P2 = 5’ AGG AGG  GTA  AGG  AGC  AAG  TT 3’ 
A total of 25 µl PCR volume consisted of the following :- 100 ng genomic DNA, 2.5 µl of 10x 
assay buffer, 15 mM MgCl2, 100 µM each dNTPs, 0.4 µM each primer and 0.375 U Taq 
polymerase. The amplification was carried out using a pre-programmed thermal cycler (PTC-
200, MJ Research) with the following conditions: initial denaturation of 1.5 min at 97°C, 
followed by 35 cycles of 1 min of denaturation at 94°C, annealing at 60°C, extension at 37°C 
and final extension of 5 min at 72°C. 
The amplified PCR product (651 bp) was digested with three restriction enzymes viz. HaeIII, 
MspI and TaqI and subsequently electrophoresed in TAE buffer for 2 hours. 
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RESULTS AND DISCUSSION 
Digestion of the 651 bp fragment PCR product of IGFBP 3 gene with HaeIII yielded eight 
fragments viz. 199, 164, 154, 56, 36, 18, 16 an 8 bp (smaller fragments i.e. 36, 18, 16 and 8 bp 
could not be resolved on agarose gel). The HaeIII site was found to be non-polymorphic. This 
was because of presence of HaeIII site at 330 bp. Similarly, all individuals showed the 
presence of TaqI site at base no. 445, characterized by a single homozygous AA genotype 
possessing two fragments i.e. 413 and 238 bp. Screening of all the samples with MspI also 
exhibited the presence of its restriction site at base no. 540, resulting in two fragments, 507 and 
144 bp and the genotype determined was of homozygous “AA” type. The gene frequency of A 
allele was “1” with respect to HaeIII, TaqI and MspI. The compiled genotypes are given in 
table 1. 
 
Table 1. Genotypes after digestion with HaeIII, MspI and TaqI 
 

Restriction 
Enzymes 

Restriction 
site (Base 

No.) 

Site 
present/ 
absent 

Fragments/ 
generated 

(bp) 

Representative 
genotype 

Frequency 
of ‘A’ 
allele 

 HaeIII 330 Present 199, 164, 
154, 56, 36, 

18, 16, 8 

Homozygous 
AA 

1 

TaqI 445 Present 423, 238 Homozygous 
AA 

1 

MspI 540 Present 507, 144 Homozygous 
AA 

1 

 
Thus, the studies on restriction site polymorphism of IGFBP 3 gene with three REs revealed 
the non polymorphic nature of the sites with respect to IGFBP3 gene. Also, all the samples of 
various breeds of sheep exhibited the same restriction fragment pattern. 
Unpublished data from this laboratory revealed that some other  breeds of buffalo (Padma, 
2000), goat and indicine cattle too have got the same recognition sites for the three enzymes 
which is different from the taurine cattle breeds (Macuilla et al., 1997). 
 
CONCLUSION 
The current results favours the fact that these restriction sites must be ancient to the breed/ 
species diversification and occurrence of mutation in one of these sites (HaeIII) is more recent 
phenomenon causing the taurine breeds to exhibit polymorphism for these sites. 
An extension of this study with more primers and enzymes and also with a larger number of 
animals of taurine, indicine and other related species should be able to provide some 
polymorphism which may be helpful in studying evolution and possible association with 
economic traits, specially growth. 
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