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Gene and Its Relationship with Several Growth Traits in Nanyang Cattle

ZHANG Zheng-feng"', CHEN Hong'?" , LI Qiu-ling', LEI Chu-zhao', XUE Kai',
WANG XIN-zhuang®, WANG Yi-min®, NIU Hui®
(1. College o f Animal Science and Technology, Northwest A&F University
Shaanxi Key Laboratory of Molecular Biology for Agriculture, Yangling 712100,China;
2. Institute o f Cellular and Molecular Biology, Xuzhou Normal University ,
Xuzhou 221116,China ;3. The Research Center of Cattle Engineering Technology
in Henan, Zhengzhou 450003, China;4. Shandong Com puter Center . Jinan 250014 ,China)

Abstract: Insulin-like growth factor 2 has profound effects on the growth and differentiation of
animal embryo. Some researches indicated that the normal level of IGF2 have positive correlation
with the embryo to youth growth of many large size mammals. This study was designed to inves-
tigate the polymorphism of exon 2 of IGF2 gene and its relationship with growth and development
in 126 Nanyang cattle by PCR-RFLPs with Bsr I . The results showed that the frequencies of al-
leles A and B were 0. 686 5 and 0. 313 5 respectively. The allele A was the dominant allele in Nan-
yang cattle. Individuals with homozygote of allele B had a significantly higher average body
weight for born six months and twenty four months age, a most significantly higher average body

length and heart girth for all experiment age, a significantly higher average hucklebone width for
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twelve months, eighteen months and two years age than that of allele A. They also had a signifi-

cantly higher body length for six month age, heart girth for twelve month age, hucklebone width

for eighteen and two year age than that of heterozygote. It was concluded that IGF2 gene is the

major gene affecting the growth related traits of Nanyang cattle or it links with the major gene,

and the mutation could be used as the molecular genetic marker to select the cattle for faster

growth,
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Fig. 1 Electrophoresis detection pattern of Bsr 1 diges-

ted product of exon2 of IGF 2 gene
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Table 1  Allele and genotype frequencies of the Bsr [ poly-

morphism in exon 2 of IGF2 gene in Nanyang cattle

FL A Genotypes ZEN LA Alleles

AA AB BB A B
LIES 0.540  0.294  0.167
e 0.687  0.314
Frequencies  (68) (37) 21
¥ 12.75"7 >3 0 =9. 21

* x RonFE ST

* % shows there are very significantly different

2. 3 IGF2 &R PCR-RFLPs £S5 HRHEX
44 #7

FKH SAS Gt — IR BAERAL X 106 3k
AR kB RS 4 0 B FH A 3 8 A O [A) 5 TR A AR



14 KPS MR IGF2 B 2 4 BT 28 RS- KL H IR

11

A KR AR RUPR , 54T T 2 35 MR 30 F 2 L
B AR IR W AR I X 25 T0UH B 5 WA G 3 S

PR 7R e RS R

R 3, BAERLN 22 AN
BRI 2 figk 3,

F2 IGR2 BEENAARERBENERKEZTHERN G

Table 2 Effect of different genotypes at IGF2 gene locus on growth traits in Nanyang cattle

ERETHIR FEH & Genotypes
Ty Age . .
Growth traits AA(68) AB(23) BB(15)
#4: Born 1A /kg Body weight 29. 28+ 1. 55 30. 2642, 48" 30. 9044. 05"
Ak 5 3 96 /cm Hucklebone width 18.0840. 24 18.514+0. 28 18.59+0. 37
6 i A& % /em Withers height 105.08+0. 725"  105.8940. 8375 109. 04=£1. 10
5 ?th A& EHL /em Body length 104. 3845. 61 105. 2245. 66° 109. 4744, 66"
DIX mon S
M [l /cm Heart girth 127.58+1. 15" 128.78+1. 32 132.48+1. 74
& /kg Body weight 157. 63+2. 66 158.114+3. 07" 170. 0044. 02"
Ak 3% 9% /cm Hucklebone width 20. 2540. 24* 20. 87 40. 28" 21.52-+0. 37"
1A% /em Withers height 114.1340. 73 113.3840. 84 115.524+1. 10
12 A#%
N 4K /cm Body length 116. 40+6. 77" 115. 6446. 75" 121.3048. 74"
Twelve months ) )
M FEl /cm Heart girth 139.694+1. 15 141.314+1. 33" 145. 6241, 73
AT /kg Body weight 221.13+3. 33 223.08+3. 85 227.75+5.17
Ak B it 56 /em Hucklebone width 22.5240. 24 23.3240. 28" 24.5240. 374
18 Al & /cm Withers height 121.69+0. 725 120. 944-0. 837 121.8641. 10
. ! A& EHE /em Body length 128.0046. 46" 129. 64+6. 72 132. 40+8. 73"
Eighteen months
Mgl /cm Heart girth 153.50+1. 15" 157.19+1. 33¢ 160. 33+ 1. 74"
{ARE /kg Body weight 295.63+4. 51 299. 8145. 20 301.7046. 98
Ak 3% 9% /em Hucklebone width 24. 44 +0. 24°¢ 25.40+0. 28" 27.5040. 394
1A% /em Withers height 125.9540. 73 126.7840. 84 126.724+1.18

24 A%

Two years

AR BHE /em Body length
M Bl /em Heart girth
R # /kg Body weight

136.35+7.01%
165. 76 +1. 15"
359.6945. 67"

138.56+E7. 98"
170.94=+1. 33*
370.31+6. 54"

141.30£7. 00"
174.61+1. 88*
383.0048. 78"

BUE N I B AR PR R R R Z R AR NS FEFRREREH KEFHRRZRWEFCTRD

Data in the table are means= standard error. Values in each line with different lower case superscripts are at P<C0. 05;and with

capital superscripts different at P<C0. 01 (follows as the same)
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BT AA RREA (B AB HHEBAKZ [0 %E B
E25 . BB A RIL B AR B i PR R | g B A A
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0.05); 12 J #& i (R &K 19 5 PR % (P <
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PR A= TG F2 5 R AR D 322 Wi A R PR A Ao 3 56 DX A7



12 R

B

i1

38 %

®3 W4 IGR2 ERTREFRZFEREFTEXEKIEE R

Table 3 The LSM and SE of the genetic effects of IGF2 in different growth term of Nanyang Cattle

BAERL N Genetic effect

W Age H K KB Growth traits - -
<08 v e IR Addictive effect B W Dominance effect
WA Born 1A /kg Body weight 0.8140.33" —0.0940. 27
A B i T8 /cm Hucklebone width 0.00440.18 —0.1540. 20
6 H i &% /cm Withers height 1.98+0. 64 0.5940.52
, ¢ &K /em Body length 2.5540.71" 0.85+0.59
Six months
Mg FEl /cm Heart girth 2.4540.93" 0.6340.75
& /kg Body weight 6.194+2.41" 2.85+1.95
A i 95 /em Hucklebone width 0.174+0.40" —0.164+0.17
12 A &% /ecm Withers height —0.0740.85 0.5440. 69
N &K /em Body length 2.45-40.95" 1.60--0. 76"
Twelve months
g Bl /em Heart girth 2.96+0. 80" 0.67+0. 80
1A E /kg Body weight 3.31+5.89 0.6820.05
A 3 9% /em Hucklebone width 1.3540. 46" —0.80+0. 04
18 i & /cm Withers height —0.0740.85 0.5440. 04
, ¢ &K /em Body length 2.2040. 94" 0.2840. 75
Eighteenmonths
Mg FEl /cm Heart girth 0.05%40. 25 —0.1540. 04
1A /kg Body weight 3.0447.84 —0.5743.33
Ak 5 35 58 /em Hucklebone width 0.20=0. 30 —0.2140. 24
24 A i &% /ecm Withers height 0.4940.56 0.1540. 46
N &L /em Body length 2.47+0.98* 0.13640.78
Two years
Bl /em Heart girth 0. 00540. 24 —0.1540. 20
{AHE /kg Body weight 11. 6645. 22" 0.5240. 42

* x RN FE ML

* % shows there are very significantly different
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R 12 ARSI 18 A IR 2 2 1 Ak B s 5
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LR LUMAERON B 77 R AR R O AN
E SN Ao R R S I I e -3 R NI SIREN
fEFE R .

AW LA SR EE PR B i P 2R S 6
R, AA SRR A 3458 K A0, T BB A& BB LA R 11
R FRME S bR T AA BIAE, X 0F 5 7 BH 8 4
(R BIR A AT L B 48 K 2 500 AN RS 75 6 1 D Y
TR RMERRIR T . MR MR L IRAT N R
BB BIANA A7 4l SR #E A 57 RN W AR e B A
FE R AEBEUR P 30 R, B 8 AR P A A BT

UL B g R 0L, IGF2 B HAM T 2 N
PR AR S 2 W pg FH A i A KB & /T LURZ
LML S (IGF2-Exon2) ¥ /g BH4F B9 A4 K & & it
Fitmic il Bk .
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