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Genetic polymorphisms and genetic effects of IGF2 gene intron8 in yak
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Abstract; [Objective] The research studied the polymorphism of IGF2 gene and the association of pol-
ymorphism with growth and development traits to improve performance and breeding of yak. [Method]
Single nucleotide polymorphisms of the intron8 of the Yak' IGF2 gene were tested using PCR-SSCP. Genet-
ic effects of the IGF2 gene on weight, stature,chest circumference and stem oblique length were analyzed.
[Result)] On the mainstay of the published DNA sequence(N'W_001494548) of the bovine IGF2 gene, pairs
of primers were designed,and two polymorphisms,three genotypes were found in the PCR products ampli-
fied with intron8 primers. Transition of G—C at 330 site and A—>G at 358 site of intron8 was detected for
wild type by sequencing the homozygotes. The results showed that it didn’t meet the equilibrium of Hardy-
Weinberg only in Xinjiang Yaks. Using least square analysis,it showed that individuals of AA and BB geno-
types had significantly higher (P <C0. 01) weight than BB genotype, but had no difference on the other
growth traits. [Conclusion)] IGF2 has a mechanism of action which increases the weight without depend-
ence on the growth of the bones.
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1.1.1 XE¥&zh4 DLRHLEHFED 99 k. H S
94 3k KBRS 69 Sk JH M AR A 68 Sk BT AR
A4 50 SkAE MR sh Y. BEIKCR I 10 mL, & 7 #7
BB (ACD)HLEE6 = 1), —70 CIEfE& . Rl
F8 T BT 3000 7 A A o M R AR AR o e A AR A
1.1.2 £Z&XA FERXANME: Tag DNA RS
fiti (Mg ) \Buffer dNTPs & [/ K. Bl R4k
L BE(EB)  Tris 1R A8 V5 By 3 . — W LR 50 FF
Mg — AR SO M e DT RE R L R R A
F e (Tris 580 .+ Z % FE G R #h (SDS) . & — i Y
LTRARER (EDTA) (Y H 3E 2, — it (TEMED) | i1 i
g (AP) . 2 B8 1 W MR 55 .
1.2 H#4EEH DNA BRE

SR FH 8 B -G 0 il 95 DA i A e B B AR

4= 1fl DNA,

1.3 #¥4 IGF2 £EERN&F 8 9 PCR-SSCP

1.3.1 Fl#hxit 54 M4E GenBank it k£
14 (GenBank % 5% 5 5. NW _001494548) | ¥F
(GenBank %3555 : AY182033,U00666) , A (Gen-
Bank &35 0. AF517226) 4% IGF2 DNA %31, H
BioEdit # 4 # 17 J¥ 51 [] I ¥k Ho %t /5 . Kl Primer
premier 5. 0 B TT51 9 G5 ) Rl ) A )3 51 58 48 )
DA, glWm gAY TEREARARA S
B JE A T F: AGGTGGCTGGGCTTAGGGT-
3',R:5-GCGAGTCATGTGGCTGGAA,

1.3.2 PCR # ¥ PCR ¥ ¥ MKZR N 10X
Buffer(# Mg*")2. 0 pL,20 pmol/L 5% 0. 2 L,
2.5 mmol/L dNTPs 1.6 uL,5 U/ul. Tag DNA %
A 0.1 n1L,50 mg/L DNA 0.4 L, instzE K = &
R 20 pL,

PCR & }:94 C 5 min;95 C 30 s,56 C 30
$,72 C 45 s, 30 NMFEH ;72 CHEAP 10 min.4 C
Rf. M1 g/L TAE (28 vh i, 100 V H & 551
T of PCR =¥ 78 20 g/L Byt g Bl € e v v Uk 30
min, HEE AR R G iy B 45 0L .

1.3.3 $H%Fm % 5M%SSCP)a»# B3 L PCR
PP 8 L Loading buffer (IR 1 43 % 98 %6 Y 1k Bz
PR 850. 025 00 V6 By i AR B 43450 0. 025 %0 — H R
41,10 mmol/L EDTA(pH 8. 0) f&F 434 10% 1
DR AT, 98 CA8 P 10 min, 4R J5 7K 10 min, ffi
PCR =Y B PEARAS . B8 ¥ J5 19 PCR ™4 H]
120 g/ L AF 78 1 5 VY s Ik i 6 e vl vk . FRL VK 45 1
H9:10 V/emHL 3K 16~17 h, UK F BRI B, #EH
TG EE R R4 38 720 26 28 Bl Ry TR 4
ARA R @ 2l Ak Ay

1.3.4  #4Egt o4 RS R N B A R 7R R
(G 46 2= s Bl (R v (g 53 A JF HE AT R 7 38 & PR
6 s AR A [ 7 50 AR Y L R 1] SPSS #1144 ) GLM
(General Linear Model) 1 2 43 #7 it # (breed) . 4%
% Cage) P 3l (sex) Fil & [K I (genotype) X} 4E 4 1)
(N NEIR N SN U S AN D Y O IR i I

Vipwn =p T B +A; +S, 4G, + X, F e
2 i AR RIS 5 0 Ry A2 P2 PR B B9 B /N —
P s B, A dh TR AL 5 A, R AR 88 BN 5 S Sy Pk il
BN 5 G, R FRac B BRI 5 X, 4% Fl g0 9%
LI b H AE R R, Ul: Breed X Age. Breed X Sex.
Breed X Genotype, Age X Sex., Age X Genotype,
Sex X Genotype,Breed X Age X Sex % ; e;4,., 7 fifi #ll
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#R

PAIFEZRJE R 40 DNA A AT it sl 9

AT PCR $ ¥Ry 18 BTk y= 9 i i B K 438

1 2 3 M

500 bp
200 bp

438 bp

B 1 44 IGF2 B[R E& T 8 i PCR ¥ 1 45
1,2,3. 14774 ; M. Marker
PCR products of the 8th intron of yak IGF2 gene
1,2,3 . PCR products; M. Marker

Fig. 1

330

}

CACAGCAGGTTCTTT CATA

358

|

cTCCTTCTCACGGTT¢ CCTTCA

AA

bp (1), 5 1 K/ — B, HIG AR5 5 M 4500, )
LT SSCP 4341, 4E4 IGF2 BN & 1 8 ¥4
FEPIELUK A B 3 R LR AL A i S AAL
AB.BB(E 2) .3 x5 AA Fl BB JE K B 3470 ) . %
PLAA BIE i BB &UAY 330 i G—C F1 358 fii A—
G ¥ 18 Ly (1 3)

1 2 3 4 5 6 7
2 4E4 IGF2 3 1 T 8 PCR 44
FEHI ) SSCP # il 45 S
1.2.3.4,7. BB JEF B ;5. AB LB ;6 . AA B[R 7

Fig. 2 PCR- SSCP analysis on 8th intron of yak IGF2 gene
1,2,3,4,7. BB;5. AB;6. AA

330

CACAGCAGCTTCTTZC CATA
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!

GTCCTTCTCGCGGTCCTTC CA
BB

B3 JEE IGF2 2PN & F 8 AA il BB 2 [ LY 551 L
Fig. 3 Sequnce comparison between genotype AA and BB of IGF2 gene intron8 of yak
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ma T s R

1 WK, IGF2 FEFR N & 8 FEH Y 3 FpikH

FUAE A [A) 48 25 Bl (CE B0 B9 20 A e — 3. ¥ L

B SR 3R R L 345 3 R, RGE AR AR L H RIE A .

RALHHEA 35 1 5 U A MUBT SR A A B A 2R
{1 45 2% 43 31 4 0. 862 3,0. 893 6,0. 853 5,0. 867 6 Al
0. 830 0 BT 82 4E 4 A 45 & Hardy-Weinberg -
LG o HoAt 2 b - AR A
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Table 1

Genotype frequency and gene frequencies on the 8th intron of yak in different populations

i Fh FL R B 2R Genotype frequency FEH B Z Gene frequency )

Breed AA AB BB A B x
K3EHE 4 Datong yak 0.014 5(1)  0.2464 (17)  0.7391 (51) 0.137 7 0.862 3 0.093 0
HHi¥E 4 Gannan yak 0.0319 (3)  0.148 9(14)  0.8192 (77) 0.106 4 0.893 6 4.416 6
FH 14 2E Tianzhu White yak 0.040 4(4)  0.2121 (21)  0.747 5(74) 0.146 5 0.853 5 2.351 4
95 35 JBAE 4 Qinghai Highland yak 0.0294(2)  0.2059(14)  0.764 7(52) 0.132 4 0.867 6 0.709 9
FHAE 4 Xinjiang yak 0.0800(4) 0.180 0(9)  0.740 0(37) 0.170 0 0.830 0 6.557 8

T AR S IR ARE y8.05 (df=2)=5. 99, 5. 01 (d f=2)=9. 21,
Note: In brackets for the individual number. . o5 (df=2)=5.99. .01 (d f=2)=9. 21.
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AMERVHZ R B EEKFE(P<0.01); AA I

BB AR 25 52 A B3 (0 AB RIS ER S AAL
BB 22 A 25 AB 5 BB SR F 22 5705 2
W KM AA BIMERZ E] 2 F AR 3
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Table 2 Genotype different growth characteristics and the least-square mean

standard error on the 8th intron of yak IGF2 gene

K R A AT/ em ke K /em J Fl / cm
Genotype Weight Height Body lenghth Herrt girth
AA 115.30944. 455 A 95.00442.535 99.150+3.062 A 116.11443. 536 AB
AB 108.50841.671 A 91.62040. 858 90.9514+1.036 B 120.27141.197 A
BB 106.3614+2.225 B 92.00340. 639 95.024+0.771 A 112.98140.891 B

TE  H LA i/ Z R AR DR R R o TR S BN AR AN R R G 5 B 2 2R 28 S 3 (P<20. 01D W b oA [l /NG 57 B 3 ROR 28 S 3%

(P<0.05),

Note: Values sign as “least square means 1 standard error”, Values with different capital letters in the same row at the same population

mean very significant difference( P<C0. 01) ; Values with different small letters in the same line at the same population mean signifi-

cant difference( P<Z0. 05).
31w

ARG XHE S IGF2 NN T 8 FHM £ E
PEREAT TS 7 IGF2 SN & F 8 & B 330 {7
G—C F1 358 fii A—~>G KH: T 4, 76 T Rl i) 454
A BEUR A I 2] 2 Fh SR L (A R B) Al 3 Fh kA
RICAAAB.BB) . & FEARE DL B 45 47 5 K 4y £ #5455
PR, AR L KB H M e R AL
Y4 . 8 E R AR 4 4 F Hardy-Weinberg F i R
RS 4 AL T Hardy-Weinberg AN PR S X
Al BB 5 R 15 22 BURE B DA G

A KRB PR R 2 22 BE DR AR 4R A 1Y L 52 AR K
PR Ay = R PR X el 5 R b O R A R AR T M R L
AR X, ok B R R R B R S
PR (9 A 3 Tk 2 — T L B A R e T
R Z B S 2 F RN LR, RFRE
IGF2 B PAE Ry 5 i 4E 4 A KR B PR i o e B 1A
GEAR KRB AN AB RIS R R T A BB BIAS R OR,
PORTEF Fd B b, IGEF2 3P AT REAE M 5
R B4 5 I R T b i 4l B e B L R B AT A AR
FE R A A 2R 4 5 5 AR ST S R o i, il F AR
HEFR IR AT A AR . (H A A i A TR R R IR
L AA 5 BB ERMES AR E ., U] IGF2 5
I & T 8 1 A AE A 56 BRI N J2& 38 48 52 i i % &
B oRR IR Y BAR IR AR A Rk — AT
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