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The genetic effects of IGF2 gene intron3 variance in pigs
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Abstract: A mispairing PCR-RFLP technique was applied in this study to determine the Insulin-like Growth Factor
2(IGF2) gene intron3 G3072A mutation in an outbred Landrace and Large White, and the gelded boars from Landrace><

Large White cross. The difference of corresponding traits and the genetic effects of the boars inherited from parental A al-
lele and inherited from parental G allele were analyzed. The results indicated that comparing with the boars inherited from
parental G allele, the boars inherited from parental A allele increased significantly in the circumference 3.06% (P<0.05)and
index of body 3.01% (P<0.05), respectively. The boars inherited from parental A allele had a significantly less average but-
tock fat thickness (15.31%, P<0.01) ,thorax-waist fat thickness (23.74%, P<0.01), skin thickness9.38% (P<0.01), fiber
density (20.03%, P<0.01) and had more less 6th  7th rib fat thickness (20.27%, P<<0.05), tendernce (17.32%, P<0.05), and

had more thick shoulder fat thickness (7.97%, P<0.05), and had bigger the loin eye area (22.58%, P<0.01) and fiber
cross-sectional area (32.70%, P<0.01) and fiber diameter (15.38%, P<0.01) and lean meat (2.18%, P<0.01)than the boars
inherited from parental G allele. The results were suggested that the parental A allele has highly significant genetic effects in
improving pig body development and carcass lean percent by increasing fiber diameter and the loin eye area, and decreasing
the skin thicknes and fat percent.
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Tablel  Names and abbreviation of traits
Name Abbreviation Unit
Longissimus dorsi area LDA cm’
Lean meat percentage LMP %
Carcass percentage cp %
Shoulder fat thickness SFT mm
6 7 6th  7th rib fat thickness RFT mm
Thorax-waist fat thickness TFT mm
Buttock fat thickness BFT mm
pH  Muscle pH for longissimus dorsi (LD) pHin pH
Muscle color for LD MC —
Tenderence Tn —
Water holding capacity WHC %
Intramuscular fat IMF %
Carcass length CL cm
Body length BL cm
Body high BH cm
Circumference C cm
Index of body length IBL %
Index of circumference (@ %
Index of body IB %
30 s, 72°C 30 s) ; 72°C 5 min Photoshop 6.0 10x<10
PCR PCR S5puL 8%
1.2.3  PCR-RFLP 4#7 1.2.5 B3R
5 uL PCR s Dra
(NEB )5 U, 10>buffer 2.5 pL, ;
20 pL, 37°C 16 h, 8% , SA S 8.2
s s GLM ,
1.2.4 AR F E B gt s t
10% 2
; RM 2235
’ 6 um, 2.1 PCR-RFLP IGF2
38 8 h ; HE s PCR IGF2
, 4010 1010 intron3 G3072A , 170 bp,
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2.00 40>=<10 s
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A: PCR PAGE 1 8:PCR ; M: pPBR322/ MSP  markers
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8 AA s 4 GG

Fig. 1 The PCR-RFLPs patterns at pIGF2 intron3-G3072A locus

A: mispairing PCR products on PAGE. 1-8: PCR products; M: pBR322/ MSP  markers.

B: The PCR-RFLP profile of pIGF2 gene with Dra  digestion. M: pBR322-Msp digest DNA maker; Lane 1, 3, 7: GA genetype; Lane 2, 5,
6, 8: AA genetype; Lane 4: GG genetype.
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Table 2 Effect of different genotype on IGF2 intron3-3072 on body size in pigs

Genotype N BL BH BC IBL 1C 1B
A 30 121.50+1.20 63.23+0.49 111.00+0.66" 186.75+6.61 170.68+6.08 91.57+0.90°
G 15 120.07+1.44 61.87+0.57 106.73+1.29° 194.23+2.90 172.60+1.71 88.89+0.01°
= ; , , ( )

Notes: Data in the table are showed as LS means ==mean standard error. Values in each line with different lower case superscripts are sig-
nificantly different at P < 0.05; and with capital superscripts different at P < 0.01.
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Table 3  Effect of different genotype on IGF2 intron3-3072 locus on backfat thichness in pigs
6~7
Genotype N RFT SFT TFT BFT
A 30 1.48+0.09° 2.71£0.06" 1.39+0.03* 1.96+0.06"
G 15 1.78+0.12° 2.510.42° 1.72+0.08"® 2.26+0.09"
F 4 IGF2 EE intron3-3072 {3 & 7~ [5] £ F BY 3 & 50 43 B R F0 B9 B 144X B9 &2 0
Table 4  Effect of different genotype on IGF2 intron3-3072 on part carcass and meat characteristics in pigs
IGF2 IGF2
IGF2 genotype IGF2 genotype
Carcass traits A G Meat traits A G
N 30 15 n 30 15
ST 0.29+0.015 0.3240.01* WHC 58.58+1.22 61.00+1.27
CL 91.33+0.53 89.73+0.53 IMF 1.79+0.12 2.10+0.20
LDA 64.50+1.334 52.62+3.20° Tn 3.21£0.24° 2.73+0.10°
CP 73.73+0.27 74.35+1.45 PH-mean PH 6.67+0.03 6.69+0.08
LMP 62.23+0.43 60.90+0.515 MC 3.87+0.12 4.16+0.10




92 i f# HEREDITAS (Beijing) 2008 30

A
B2 FREFERENALEAZFAE - FRLRENARETR
A: G , 10x40; B: A , 10x40.
Fig. 2 The muscular transverse paraffin section dyed by hematoxylin and eosiny
A: An image of the muscular transverse paraffin section in the boar from parental A allele, 10x40;
B: An image of the muscular transverse paraffin section in the boar from parental G allele, 10x40.

%5 IGF2 £ intron3-3072 {i 5= A [5] £ & BY 3 J& AL 4E 144K 89 %2 00
Table5  Effect of different genotype on IGF2 intron3-3072 locus on muscle fiber characteristics in pigs

(mm?) (nm) ( /mm?)
Genotype N Fiber cross-sectional area(mm?) Fiber diameter (um) Fiber density (number/mm?)
A 30 1685.49+81.44* 68.92+1.68* 288.15+11.534
G 15 1270.16+98.04% 59.73+2.29" 360.30+16.53%
32 IGF2 3 3072 PCR-RFLP x R
IGF2 IGF2 8 , IGF2
B
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