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Abstract

Insulin-like growth factors (IGFs), formerly called somatomedin, are members of a family of insulin
related peptides. Insulin-like growth factors 1 (IGF-1) plays a key role in mammalian growth, lactation
and metabolism, by stimulating anabolic processes such as cell proliferation, skeleton and hair growth
and protein synthesis. The aim of this study was to investigate the association of IGF1 (exonl) gene
polymorphism with growth rates in Madras Red sheep. Blood samples were collected from 66 animals
maintained at Post Graduate Research Institute in Animal Sciences, Kattupakkam and 70 animals from
farmers’ flock in the breeding tract of Madras Red sheep and DNA was isolated using high salt method.
The animals were genotyped by Polymerase Chain Reaction — Single Strand Conformation Polymorphism
(PCR-SSCP). In the PCR reaction the primers used were 5° ATTACAGCTGCCTGCCCCTT 3’ and 5’
CACATCTGCTTACACCTTACCCG 3°. A 265 bp long IGF1 (exonl) gene PCR product was genotyped
for polymorphic pattern using SSCP method. The PCR-SSCP analysis of exonl IGF-I revealed three
distinct patterns viz., AA, AG and GG and the genotype frequencies were in the order of 0.963, 0.022 and
0.015. In the present study, no significant effect (P>0.05) was observed between genotypes on all age
groups in Madras Red sheep.
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Introduction

Madras red sheep named after the name of breeding tract, Chennai (Madras) and the skin colour is red
and hence the breed name. Madras Red sheep are generally maintained on grazing alone, their meat yield
is good as compared to that of other superior meat breeds of sheep of the country. Madras red sheep

population is 1.15 million numbers based on 18" Livestock and Poultry Census and has a share of 25.73
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per cent of total sheep population in Tamil Nadu. They represent a unique genetic resource by virtue of
their adaptability, resistance to many infectious diseases in the humid tropics of Tamil Nadu. They also
exhibit considerable variation in individual performance in meat production and growth rate. Insulin-like
growth factors one and two (somatomedins - IGF-1 and IGF-2) are structurally related proteins, playing a
key role in cell differentiation, embryogenesis, growth and regulation of metabolism (Siadkowska et al.,
2006). IGF-1 is a hormone that functions as the major mediator of growth hormone (GH) stimulated
somatic growth, as well as a mediator of GH-independent anabolic responses in many cells and tissues.
IGF-1 plays a key role in mammalian growth, lactation and metabolism (Zhang et al., 2008) by
stimulating anabolic processes such as cell proliferation, skeleton and hair growth and protein synthesis.
Due to their role in regulation of cell proliferation and animal growth, the IGF-I and its gene are
considered as candidate markers for growth rate and meat production traits in mammalian species (Zhang
et al., 2008).

Effect of IGF-1gene variants on growth traits were reported in Makoei sheep by Hajihosseinlo et al.,
2013; Moradian et al., 2013; Chelongar et al., 2014; Negahdary et al., 2013 and Negahdary et al., 2014
and in the indigenous Iranian Baluchi breed by Tahmoorespur et al., 2009 and Gholibeikifard et al., 2013.
Realising the importance of sheep in Indian economy particularly in rural economy, the present study of

association of IGF1 (exonl) gene polymorphism with growth rates in Madras red sheep.

Materials and Methods

A random sample from 136 genetically unrelated Madras Red sheep formed the material for this study.
The blood samples of Madras Red sheep breed were collected from 66 animals maintained at Post
Graduate Research Institute in Animal Sciences, Kattupakkam and 70 animals from farmers’ flock in the
Kancheepuram district, the breeding tract. Blood samples (5 ml each) were collected from jugular vein
aseptically in the vaccutainer containing EDTA as anticoagulant using sterile disposable needle. The
samples were brought in ice to the laboratory and stored at -40 °C till processed. Genomic DNA from
whole blood was extracted by using the standard high salt method as described by Miller et al. (1988).
The isolated DNA was checked for quality, purity and concentration by Nanodrop and agarose gel
electrophoresis and only the DNA samples of good quality and concentration were used for further

analysis.

Primers and PCR Amplification
Template DNA for PCR was prepared by diluting the DNA stock solution in 1 X TE buffer (pH 8.0) to a

concentration of 100 ng / ul and was stored at —20 °C. The primers for the present study were selected
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from published reports (Chung and Davis, 2012) and were custom synthesised (Merck Millipore Pvt.

Ltd., Bangaluru). The details of primers are as follows-

Sequence (5’ to 3°) Tm Values Expected PCR Product Size (bp)
F: ATTACAGCTGCCTGCCCCTT 59.4 265
R: CACATCTGCTTACACCTTACCCG 62.4

Tm - Melting temperature

The PCR cycling program for amplification is as follows-

Steps
Initial . . . No. of cycles from Final
Denaturation Denat(sz;’ ation Ann(e3&)1l|ng Extt(ez)snon step 2-4 Extension
1) () (6)
95 °C/3min 95 °C/45sec 62 °C/4sec | 72 °C/50 sec 35 72 °C/10min

Single Strand Confirmation Polymorphism (SSCP)

The PCR products were checked by agarose gel electrophoresis to confirm the amplification before
analysing for polymorphism. To 5 yl of PCR Amplicon 10 pl of SSCP gel loading dye (0.05%
bromophenol blue, 0.05% xylene cyanol, 95% formamide, 20 mM EDTA), were mixed and denatured at
95°C for 10 min, followed by a rapid chilled on ice. The final denatured PCR products were loaded on
12% polyacryamide gels to observe the polymorphic patterns in the IGF-1gene. The electrophoresis was
performed in 0.5 x TBE buffer at 12 °C for 17 hours at 8 VV/cm. The gel was staining with silver staining
to visualize the ssDNA bands.

Statistical Analysis

Information about each experimental animal and data on body weights at different ages were collected
and recorded in the data-recording sheet. Birth weight, weight at one month, two months, three months,
six months, nine months and twelve months of age or up to sale or slaughter were collected. Weight

gains for all age groups were calculated from birth weight (Morris, 1999; Behzadi et al., 2014).

Result and Discussion

All the DNAs samples yielded 265 bp long fragments as single band PCR product without any
nonspecific band (Fig. 1). Hence the amplified products were consistent with the target fragments and
could be directly analyzed by SSCP. In the present study, analysis of exonl IGF-I revealed three distinct
patterns (Fig. 2) viz. AA, AG and GG and their frequencies were 0.963, 0.022 and 0.015 respectively in
Madras Red sheep.
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AG AA AA GG AG

el B ] «— 265bp

Fig. 1: IGF -1 (exonl) PCR products Fig. 2: SSCP pattern of IGF-1 gene

Similar genotypes were observed previously by PCR-SSCP by Yilmaz et al. (2005) in purebred sheep
Polypays and crossbreds consisting of the Hampshire, Targhee, Rambioullet, Dorset and Suffolk breeds;
Tahmoorespur et al. (2009) in the indigenous Iranian Baluchi breed; Honarvar et al. (2012) in native
Iranian tailed Zel sheep; Bahrami et al. (2013); Gholibeikifard et al. (2013) in Baluchi sheep; Moradian et
al. (2013) in Makoei Sheep; Negahdary et al. (2013) in Makoei sheep; Chelongar et al. (2014) in Makoei
sheep and (Negahdary et al., 2014) in Makoei sheep breeds which are fat-tailed sheep with medium body
size. However, comparative studies of IGF1 / SSCP polymorphism in Indian sheep breed could not be
traced in the literature. Allele frequencies were 0.974 and 0.026 for A, G allele respectively. The expected
heterozygosity and polymorphic information content value were 0.0719 and 0.0706 respectively. Lower
PIC value in Madras Red sheep population studied suggests that this group is in homozygous state.

In the present study, no significant effect (P>0.05) was observed between genotypes on all age groups and
weight gain and birth weight, when the breed, management and sex effects were excluded (Table 1).
Similar to the present findings, Gholibeikifard et al. (2013) reported no significant association between
the polymorphism of IGF-1 and body weights. The present findings are contrary to the reports of several
authors for different sheep breeds, including indigenous Iranian Baluchi (Tahmoorespur et al., 2009) and
Makoei (Hajihosseinlo et al., 2013, Negahdary et al., 2013, Chelongar et al., 2014, Negahdary et al.,
2014).

The IGF-1 gene polymorphism as three banding patterns (genotypes) named as AA, AB and BB was
reported by Tahmoorespur et al. (2009) in the indigenous Iranian Baluchi breed. The evaluation of an

association effect between these SSCP patterns with birth weight (BW), weaning weight (WW) and
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average daily gain from birth to weaning (GBW), weaning to six month (GWS) and from six month to
yearling age (GSY) suggested a positive effect of pattern (genotype) AB with GBW and weaning weight
(WW). Pattern (genotype) BB had a superior birth weight when compared to those of individuals with
other patterns. Moreover, the AA pattern (genotype) appeared favourable for live weight at yearling age.
Individuals with the GG genotype of IGF-I gene had lower WW and SW when compared to those of
individuals with other genotypes (P <0.05). In addition the results demonstrated superiority of the
heterozygous AB genotype for weaning weight, and of the AA genotype for birth weight. Hajihosseinlo et
al. (2013) reported an association between these SSCP patterns with birth weight (BW), weaning weight
(WW), six month weight (SW), nine month weight (9W), average daily gain from birth to weaning
(GBW), weaning to six months (GWS), from six months to nine months (GSN), from nine months to
yearling weight (GNY) and development traits in one year demonstrated a positive effect of the pattern
(Genotype) AG with GBW and weaning weight (WW) and six month weight (SW). The pattern
(Genotype) AA demonstrated superior birth weight when compared to those with other gene patterns.
GBW, GNY and biometric or development traits were influenced significantly by sex (p<0.01) except
RL: rump length trait. Also type of birth effect influenced early weight changes but had no significant
effect on GSN, GNY traits (p>0.05) in Makoei sheep.

Negahdary et al. (2013) observed that the genotype AG had the highest additive estimated breeding value
for the trait pre-six month weight (SW). The effect of the IGF-I gene was significant (P < 0.01) for
average daily gain from birth to weaning (GBW), birth weight (BW), weaning weight (WW), six-month
weight (SW), and average daily gain from six months to nine months (GSN). In the tested Makoei sheep
population, mean body weight of the genotype AG at 6MW was about 31.12 kg, and this was 7.13 kg
higher than those of AA (28.43 kg) and GG (23.99 kg) SSCP patterns, respectively. Also mean wool
weights of genotype AG at one year was about 0.517 kg and 0.172kg higher than that of AA (0.486) and
GG (0.345) SSCP patterns, respectively. Higher performance of AA animals in BW and GBW, also AG
animal in WW and W6 (pre-puberty ages) may be related to the IGF-1 role in pre-puberty ages. Chelongar
et al. (2014) reported that no significant effect (P>0.05) was found between IGF1 genotypes with tail
length (Rump length) and tail width (Rump width). In the studied population although, fat thickness (The
thick rump) was influenced significantly by IGF1 genotypes. Also, the analysis of fat-tail measurement
traits showed that AA and AG conformational patterns of IGF1 gene have a significant effect on fat
thickness (the thick rump) and this patterns of IGF1 gene (AA, AG) had the highest fat thickness (the thick
rump) (P<0.05). IGF1 gene with AG genotype had a dominance wool weight in one year when contrasted

to those of individuals with difference genotypes (Negahdary et al., 2014).
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Conclusion

The IGF1 gene is considered to be a factor that regulates growth, differentiation and the maintenance of
differentiated function in numerous tissues and in specific cell types of mammals through binding to a
family of specific membrane associated glycoprotein receptors (Werner et al., 1994). The PCR-SSCP
analysis of exonl IGF-I revealed three distinct patterns viz., AA, AG and GG and the genotype
frequencies were in the order of 0.963, 0.022 and 0.015 in Madras Red sheep with very low G allele
frequency of 0.026. Lower PIC value (0.0706) in the sheep population studied suggests that this group is
in homozygous state. In the present study in Madras red sheep, no significant effect (P>0.05) was
observed between genotypes on growth rates on all age groups.

References

1. Bahrami A, Behzadi Sh, Miraei-Ashtiani SR, Roh, SG and Katoh K. 2013. Genetic polymorphisms
and protein structures in growth hormone, growth hormone receptor, ghrelin, insulin-like growth
factor 1 and leptin in Mehraban sheep. Gene, 527: 397-404.

2. Behzadi BMR, Aslaminejad AA, Sharifi AR and Simianer H. 2014. Comparison of mathematical
models for describing the growth of Baluchi sheep. Journal of Agricultural Science and Technology
(JAST), 16: 57 - 68.

3. Chelongar R, Hajihosseinlo A and Ajdary M. 2014. The effect of IGF-1 and PIT-1 genes
polymorphisms on fat-tail measurements (fat-tail dimensions) in Makooei sheep. Advances in
Environmental Biology, 8: 862-867.

4. Gholibeikifard A, Aminafshar M and Mashhadi MH. 2013. Polymorphism of IGF-I and ADRB3 genes
and their association with growth traits in the Iranian Baluchi sheep. Journal of Agricultural Science
and Technology (JAST), 15: 1153-1162.

5. Hajihosseinlo A, Hashemi A, Razavi-Sheshdeh S and Pirany N. 2013. Association of the
polymorphism in the 5 flanking region of the ovine IGF-1 gene with growth and development traits in
Makui sheep of Iran. European Journal of Zoological Research, 2: 19-24.

6. Honarvar M, Sadeghi M, Moradi-Shahrebabak H, Behzadi S, Mohammadi H and Lavaf A. 2012.
Study of polymorphisms in the 5" flanking region of the ovine IGF-I gene in Zel sheep. World
Applied Sciences Journal, 16: 726-728.

7. Miller SA, Dykes DD and Polesky HF. 1988. A simple salting out procedure for extracting DNA from
human nucleated cells. Nucleic Acids Research, 16: 1215.

8. Moradian C, Esmailnia G and Hajihosseinl A. 2013. Polymorphism of IGF-1 gene in Makoei sheep
using PCR-SSCP. European Journal of Experimental Biology, 3: 490-494.

9. Morris TR. 1999. Experimental design and analysis in animal sciences. Wallingford, CABI publishing.

10.Negahdary M, Hajihosseinlo A and Ajdary M. 2013. PCR-SSCP variation of IGF1 and PIT1 genes
and their association with estimated breeding values of growth traits in Makooei sheep. Genetics
Research International, 2013: 1-6 Article ID 272346, http://dx.doi.org/10.1155/2013/272346.

11.Negahdary M, Majdi S and Hajihosseinlo A. 2014. Genetic effect of IGF1, PIT1 and leptin genes on
wool weights in Makooei sheep. Electronic Journal of Biology, 10: 46-51.

12.Siadkowska E, Zwierzchowski L, Oprzadek J, Strzalkowska N, Bagnicka E and Krzyzewski J. 2006.
Effect of polymorphism in IGF-1 gene on production traits in Polish Holstein-Friesian cattle. Animal
Science Papers and Reports, 24: 225-237.

13.Tahmoorespur M, Valeh MV, Nassiry MR, Moussavi AH and Ansary M. 2009. Association of the
polymorphism in the 5° flanking region of the ovine IGF-I gene with growth traits in the Baluchi
sheep. South African Journal of Animal Science, 39 (Supplement 1): 97-101.

Hosted@www.ijlr.org LEIMJ: DOI 10.5455/ijlr.20170915054251

Pagel 3 6



http://dx.doi.org/10.1155/2013/272346

(xll

L Vel § (07 18
W Guternational Journal of Livestoch Research eISSN : 2277-1964 NAAS Score -5.36 (07) Jut

14.Werner H, Adamo M, Roberts CTJr and LeRoith D. 1994. Molecular and cellular aspects of insulin-
like growth factor action. Vitamins and Hormones, 48: 1-58.
15.Yilmaz A, Davis ME, Hines H and Chung H. 2005. Detection of two nucleotide substitutions and
putative promoters in the 5' flanking region of the ovine IGF-I gene. Journal of Applied Genetics, 46:

307-3009.

16.Zhang C, Zhang W, Luo H, Yue W, Gao M and Jia Z. 2008. A new single nucleotide polymorphism in

the IGF-1 gene and its association with growth traits in the Nanjiang Huang goat. Asian-Australasian

Journal of Animal Sciences, 21: 1073-1079.

Page]. 3 7

Hosted@www.ijlr.org L‘mmJ: DOI 10.5455/ijlr.20170915054251




