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Figure 1- The quality of DNA samples on agarose gel.
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Figure 2- Determination of DNA quality by Nonodrop.
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Figure 3- PCR product analyzed by electrophoresis on 2% agarose gel (326bp).
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Table 1- Descriptive statistical of milk production, fatty percent, protein percent and

somatic cell count traits.

L —

G VS S bl el ol o osSLe sl e
PRRHE
Coefficient
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Variation deviation average  minimum maximum number
53.74 330.26 614.52 50 2220 823 () i W5
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15.81 0.65 4.15 3.27 7.37 192 (Ao 33) o (S50
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79.38 1.69 3.14 2.20 7.37 191 (Ao y3) o gt pr s
Milk fat (%)

193.95 1388.43 715.85 17 9672 183
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Ak A sl e d
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(the number of cell per
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Table 2- The effect of different genotype of IGF-1 gene on least square means milk
production.

(5312 (1,58)1 T
Genotype
26°+1.16 28.322 + 0.68 (o) F s g

Milk production

0.375+0.001 0.376 £ 0.002 M s Ao
protein percentage
0.58+ 0.26 0.96 £ 0.33 M Aoy
Fat percentage
5.09+0.82 5.79+ 0.88 "ol gl ol

JLAJLfJA)Jd}stlM

somatic cell count
Significant difference in 5% probability ..s,s5 dlea! mh ;5 15 fme Sl

e g Bl fids Sl e Pl 50ke S0 ol el 513 o
Table 3- The effect of fixed effects on least square means milk production.
(least square means) e o Bl .Sl

26.5904-0.82 39 **"‘*&b Ju
30.0284+0.72 90 gestation year
24.86°+1.74 91

26.33"+1 17 1 TR
30.2324+0.77 2 recording month
27.38"+1.09 3

24.70°+2.04 12

Significant difference in 1% probability  ao,s 1 Jlazs! mhau 53 (5ol snn s

Lz Jle (558 el oy b oS et Jles glaesls Sla e Jilas o Kila - 1

L Jle i 6,8 S o b S sk Jle i slaesls Sl o Jilas Sl = 2



RN Y

1393 cbb&u’h K ‘;.9‘: AJ.;

odd S5 Slis fus T S8 Sol> gone
Sl ¢L<;a gl O (@ Jsas ) il
«(p<0.05) Laddle s W 035 S35 2 Sl
2 Solgme Sl g ol 5 dl Gren

(p<0.05) weils b as Sy

desy ol 51 a4 byse laesls 5JUT

s Jold ddy Dlio Lo ol 835 et Sl e
O3 «iliny 05 Rl e S i 5 sy Mg
@l S 23S el e S s e
SBIGFl 555 Sl sls 0l ol

Sl Bl S et 3 055 ME B3y SOl 3ylkkul Ol il 5 Slas e JBla oSbe 4 5

@}m sSl,_,&;n\Jlj‘gJ BT

Table 4- Least square means and standard deviation of birth weight, weaning weight,
average daily gain, feed intake and final weight traits.
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Genotype 2 (uj, 172 555 Genotype 1 (JJT, 3 1 555 (traits) olas
3.31+0.28 2.96 £ 0.27 (pfj,tfs) RSV INET)
Birth weight
19.88 £2.06 20.11 +2.09 (f;ﬂ“;) M6 S s 3l 0os
Weaning weight
0.194+0.19 0.197 £0.02 (rjfjits) M3, O3 Ll
Daily gain
1.34+ 0.061 1.32 £0.065 (T;JJ‘S) ™ e Sy
Feed intake
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Final weight
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g olie b0 cpl Sl pme BLEI pliids
SzewczUK ) As 1S s s o e
53 CIT) jigr K wemen (et al, 2011
ol plulis 58 55 05 opl 5'-Flanking <>t
3 0S5 s Ao bl e S
Hines et al. Js «(Ge et al., 2001) s,
slaslS s Sk 4l gandlas > (1998)

Lok 75 e o PUD e pliids

142

LIGF-1 03 LSS o Lol asllas s

LUl e e 2 S0 M5 i
Le OIS s Mg e L0l s e
ol axdllas bl «(Deng et al., 2010)
05 S Lo anlllae 3 zeen )l Sl
Lol adaly 5 (IGF-1) ol 4l A, S
Sl st sl s e M
i M LS s S8 i lS S SO

(Mullenetal., >s LUl 55 S50 5 oo



RN Y

1393 bL"m.ng c2 A)L&.ﬁ c6 0)}5) 6})}‘.:5 ‘53_,3_,:55}34195»

S Jom 5 58 05 Ol s e Gl
e gt IGF-l ioman 5 ol 0l a Ll
Pod oo dsb o 1) Sl wds LSS
R R T
Yinli, 2007) s)ls i 55 g8 ed osss
3 o a4 g L (Zhou
RIGF1 05 a1 48 2208 e
Kl o 05 ol kS oo ol |y ot W5 Slas
3 ME Che sl S35 S O«

2 g oslaial b OlS 5

B R i
Solie sl s byl Sl ol
By el i W5 o LIGF-L 03 (S
b S5 s g 05 o) MK
e oled s s (e e Jeld
A G Oy A S g Sl gl
B Cilies (ls 3l L2, 3 (IGF-1) oy
(Ol 5 By camnle o Jsho)
5l e plie Il s n s G S

S s ek S e O 50 b o

e dLonLw‘ 9 ukbw sth djl.» JQJJ\

Lo

&
Barash H, Aharoni Y, Brosh A, Holzer A (1998). Effect of low energy diets followed by a
compensatory diet on body weight gain and plasma hormone concentrations in bull

calves. Journal of Dairy Science 81: 250-254.
Combes S, Louveau I, Bonneau M (1997). Effect of GH administration on GH and IGF-I

receptors in porcine skeletal muscle and liver in relation to plasma GH-binding Protein.
J.Endocrinol 155: 19-26.

Deng Ch, Ma R,Yue X, Lan X, Chen H, Lei C ( 2010). Association of IGF-I gene
olymorphisms with milk yield and body size in Chinese dairy goats. Genetics and
Molecular Biology 33: 266-270.

Duan C, Xu Q (2005). Roles of insulin-like growth factor (IGF) binding proteins in regulating
IGF actions. Gene Comparison Endocrinology 142: 44-52.

Eulalia S, Lech Z, Jolanta O, Nina S, Emilia B, Krzyzewski J (2006). Effect of polymorphism
in IGF-I gene on production traits in Polish Holstein-Friesian cattle. Anim Sci Pap Rep
24:225-237.

Ge W, Davis ME, Hines HC, Irvin KM and Simmen RC (2001). Association of a genetic
marker with blood serum insu- lin-like growth factor-I concentration and growth traits
in Angus cattle. J Anim Sci 79:1757-1762.

Hines HC, Ge W, Zhao Q, Davis ME (1998). Association of genetic markers in growth

hormone and insulin-like growth factor | loci with lactation traits in Holsteins. Anim
Genet 29:69.

143

L —



RN Y

1393 cbb&u’h K) ‘;.9‘: AJ.;

Honarvar M, Sadeghi M, Moradi-Shahrebabak H, Behzadi Sh, Mohammadi H, Lavaf A
(2012). Study of polymorphism in the 5 Flanking region of the Ovine IGF-1 gene in Zel

Sheep. J. World Applied. Sci. 16: 726-728.
Khaldari M (2008). Sheep and Goat Husbandry, University of Tehran Press.

Kim ES, Shi X, Cobanoglu O, Weigel K, Berger PJ, Kirkpatrick BW (2009). Refined

mapping of twinning rate quantitative trait loci on bovine chromosome 5 and analysis of
insulin-like growth factor-1 as a positional candidate gene. J. Anim Sci 87:835-843.
Mullen Mp, Lynch CO, Watres SM, Hrrvard DJ, Boyle PO, Kenny DA, Buckley F, Horan B,

Diskin MG (2011). Single Nucleotide Polymorphism in the growth hormone and insulin

—like growth factore-1 genes are associated with milk production , body condition score
and fertility traits in dairy cows. Gnetics and Molecular Research.10: (3): 18919-1830.

Ping-qing W,Ying T, Bao-yun Z, Ming-xing C, la-mei D, Qi F, Chong-xu L,( 2011). DNA

polymorphism of of 5 -flanking region of Insulin-like growth factor 1 gene and their
association with reproduction traits in goats. J. Agri. Sci. 10, 1609- 1617.

Qiong W, Chao F, Wu-Jun L, Yi F, Shi-Gang Y ( 2011). A novel motation of exon 4 of IGF-1

gene in three indigenous Goat breed in China. J. Animal and Veterinary Advanced. 6:
627- 635.

Rinderknecht E, Humbel R E (1978). The amino acid sequence of human insulin-like growth

factor I and its structural homology with proinsulin. J Biol Chem 253: 2769-2776.
Szewczuk M, Zych S, Czerniawska-piatkowska E (2011). Association between IGF-1/Tasl

polymorphism and milk trait of Polish Holstein Friesian cows. Archiv Tierzucht 54:
ISSN 0003-9438.

Tahmoorespur M, Vafaye Valeh M, Nasiry MR, Heravi Moussavi A, Ansary M ( 2009).
Association of the polymorphism in the 5’ flanking region of the ovine IGF-1 gene with
growth traits in the Baluchi sheep. J. South African. Anim. Sci. 39 (supplement 1).

Valizadeh R (2011). Sheep and Goat production, Ferdowsi University of Mashhad Press.

Wibowo TA, Charles T, Gaskinsl Ruth C. Newberryl, Gary H. Thorgaard 2, Jennifer
Michall J ( 2008). Genome Assembly Anchored QTL Map of Bovine Chromosome 14
Int. J.Biol. Science 4: p. 406-414.

Wu-Jun L, Guang-Xin F, Yi F, Ke- Chuan T, Xi-Xia H ( 2010). The polymorphism of a
mutation of IGF-1 gene on two goat breed in China. J. Animal and Verterinary
Adanaces 9: 790-794.

Yee D (1994). The insulin-like growth factor system as a target in breast cancer. Breast
Cancer Res Treat 32: 85-95.

Zhou Yinli (2007). Effects of growth hormone and Insulin-like growth factor-1 on milk
Protein gene expression and nutrent uptake and cell proliferation in clonal bovine
mammary epithelial cells, degree of Doctor of Philosophy in Animal and Poultry
Science. Faculty of the Virginia Polytechnic Institute.

144

L —



RN Y

1393 bL"m.ng c2 A)L&.ﬁ c6 0)}5) 6})}‘.:5 ‘53_,3_,:55}34195»

Study of the polymorphism at the exon 4 of IGF-1 Gene and its association with milk
production and growth traits in Mahabadi goats using PCR-SSCP

Gharedaghi L.*, Moradi-Shahrebabak H.?, Sadeghi M.2, ganjkhanlou M.2

1&2 respectively, M.S.c Student and Assistant Professor Department of Animal Science, University
College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran.

Abstract

The objective of this sudy was to detection of polymorphis in IGF-1 gene and its
association with milk producton and growth traits in Mahabadi goats using PCR-SSCP
method. For this purpose, blood samples were taken from 140 (89 mature goats and 51
kiddings) Mahabadi goats reared in the farm of department of animal Scince Tehran
University(Karaj). Genomic DNA was extracted from whole blood using modified salting out
method.The Polymerase chain reaction (PCR) used to amplify of 326 bp fragment of exon 4
of IGF-I gene. PCR products were electrophoresed on polyacrylamide gel (method SSCP) and
stained with silver nitrate method to distinguish different patterns.The results revealed two
band patterns.The frequency of two Patterns is 65.7% and 34.2% respectively. The
polymorphism of the IGF-1 gene were associated with milk production(p<0.05), But fat
percent, protein percent, somatic cell count and also birth weight, weaning weight,daily gain,
feed intake and final weight among two genotypes were showen not significantly.

Key word:, IGF-1 gene, polymorphism, PCR-SSCP, Mahabadi goat.
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