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Study on Correlation Analysis of Single Nucleotide Polymorphism of
IGF2 Gene and Body Fatness Traits in Chicken
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Abstract: Insulin-like growth factor Il has profound effects on the growth and differentiation of animal embryo.

Some researches indicate that it affects the fat metabolism of poultry. This study was designed to investigate the effect

of IGF2 on chicken fatness traits. Broiler, Hyline Brown layer and three native breeds (Shigiza, Beijing You, Baier) were

used in this research. Body weight and body composition traits were measured in broiler line at the age of 7 weeks.

Primers for exon2 in IGF2 were designed from database of chicken genomic sequence. Polymorphisms were detected by
PCR-SSCP and DNA sequencing. The results X  showed that there was a significant difference (P <0.01) in the frequency
of genotype among breeds. A C/G mutation at base position 139 was found among individuals in broiler line and the least
square analysis showed that BB birds had significant lower (P <0.05) abdominal fat weight and percentage of abdominal
fat than AB birds. It was concluded from the results that IGF2 gene is the major gene affect ting the fatness traits of
chicken or it links with the major gene, and the mutation could be used as the molecular genetic marker to select the chicken

for low abdominal fat.
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ENRAEREEREFE BT R EKNHE,
HEEIRIEREML R ES FHATEEN RS EMR
w3} HIFZ 1,

KENELEKETF (insulin-like growth
factor, IGF) R—F{EHMTRILIE, B IGF1
MIGF2, HEWMMINGE RS REXL, EREE
HERNEARPFERIEMERARY, I6F REKH
BEREERAMDEGE, BEKBEEEERT
IGF, P IGF{EAITHEEE, dAmREREEK
REMERE.

IGF2 AR A E K AT & A (somatomedin A),
RESE-BEHERERRTF-BREKEFRIEN
BRAZ—. EEHREFLIMEHERANBELE
G L HFEYE, CEUE, 16F2 R D7ERIKRS)
Vb REHF LR EELKRETO. I
FRB CUER, IGF2 R AE KRR T it B 4 i
S, B 1986 4 Florini iR IGF2 R LIRS
R J7 RIBVLET 4 358 5 4Bt . LR
MEAEEMIES, BESEEKEF1 24
(insulin-like growth factor receptor- [,
IGFIR) KAkt — B UERR T IGFZEMLAT 4 £ L i
YER™, Darling ¥R T XS IGF2 FpHU1,
19964F Spencer Sl i1 25 4 %S A ST IGF2(0. 5 mg -
kg™), A IGF2 b B BRI (K B AR M 3R ) T3 (P
<0.05) M&H, EmBEARKITRI,

HMESFEVFEERORR, HTFickbit
FHARBABKEMNNE D FR. 5 FICF2%
B, £ B AR R T SRR MR
HIB AN R, TE3 BRI IGF2 ERAREHT TR
e, KRN IGF2 3 F X 2w s btk
RfEE R, ELxER IGF2 2K exon2 #EAT SNPs
(single nucleotide polymorphisms) ##ll, k
BARGEM (R) PHEREME, FERWGSD
PAREFEE SEFHRERXR, BHET IR
SHEM R R A R BB AEAR T, IR RS &
THMRMERKE.

1 MR5EE

1.1 RIS R E

R ASRE N KRR K E BRI F R AR B3
BAEMATFNR. KEXAEERRBLRN
My W RAOIEREAS . HERS, AEY LUK
2. WA TRRESE, WRAE. BHAE,

Yk, HE. BEE.
1.2 FERAFN

S HBETAEY AT EE; Taqg DNA RSB,
pMD-18 T Vector¥J HPE/A &); dNTPs M) H Amersham
Pharmacia A ®]; DNA HBXEIAi{biRF&. PEF
AR & B ISR Y TREARRME: WF
RN B BB A E BEBRA A 5E .
1.3 SI¥mgit#n PCR i/ 18

FRE GenBank &% % IGF2 £ K %71 (Accession
No. $82962) ¥ it 514y:

F1: 5’ —GGAGGAGTGCTGCTTTCCG—3'

Rl: 5’ —TTTCCCTTTTCTCCTCTTTC— 3’

T3 IGF2 SMILF 2 178 bp KM F Bt

PCRY R MAAZE K 25 ul : 10 X PCR buffer
2.5u1, 10°%mmol-L? dNTPs2 ul, 10™° mmol-L™!
LETHSIM&0.5u1, TagB1.0U, 50 ng « ul?!
DNABIR 1 ul, ddH,0 18.3 ul. PCR RN
94°C 5min; 94°C30s, 50°C30s, 72°C 40s3 35
RAEH; T2°CEEM 10 min 5 4°CHRE . PCRAHIEE 1%
TRRBER R vk, SREH UVP BRI R4S
GiEoa G 12E N
1.4 SSCP 4347

1 u1PCRF=#)#1 5~6 1l i loading buffer Bl
98% HELAZ. 0.025% WAYIE. 0. 025% —FHEF,
10 mm1-L"' EDTA(pH 8.0) . 10% Hith, 98°CA#
10min, BEMBAKF, HE S5 min, FZIRFEH
RE. 16%IERMERAMBERL B, (Acr:Bis=29:1)
H¥k. 10V/cmH¥k 11~12hJ5, BLREE.
1.5 TEREMR

L SSCPATE, W2 ANRRAEFEBRAESAEH
PCRAy™ 38 7= 49 PR A =X BB (BT SRS S [ Wi i [T S5
fIDNA Jy B pMD-18 T &8 4A3%EH:, FE#4L M109 B
BR, FAEFEA A JFORARBUAF &/ B3R BUR R, %
BeV) 65 F—FhEERIAL R 1A TR BINE .
1.6 Sitsotn

THEEMERYMEERF RIS A, BT
MIIMRR, HERSBEEATHITERESEEN
RETB /D 347, GEitikER] SAS 6. 12,

2 ZER59

2.1 PCR #18
P B 5 | Y% A [R] 8 F978 f¥) Genomic DNA i
ATH 3, PCR=YIA 1% FAERRW. 4RRAH
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UV HRLE, FREESTHMAR, TEE
BT SSCP 447 (B 1),
2.2 SSCP#MLER

%+ PCR F=43#E4T SSCP 45 REILH 3 FELEH
B (AA. AB. BB) (E2).
2.3 FARBEARMAESTFMERTENF

B2 AN BERR A A Bt ATE W, RS
Bk, WFERRH, BEMRHIZBFFIHFH 1
MEEBRE ARTERK, AL BROERFH R

1.DL 2000 4}FR45#E; 2~4.PCR 41; 5. BBHEXE
1.DL 2000 Marker: 2-4.PCR products; 5.Negative control

E1 PCRZ=4
Fig.1 PCR products

2 FEIEEBMEE SSCP R
Fig. 2 SSCP analysis on PCR amplification with primer
in different individuals

®1 BERARNEFRIFEAETE RME LD

GenBank (Accession No. S82962) HH—%, EX
HEFAER, BBRIIRAET C—GRE, EXH
KRB, BREFNBRERFIEEREERFT
&y RRZAEMEEREE R ESer. Fl, %
R R—MARRAE.
2.4 FEGMHMEEBMEBENELITER
MEREHMIT R RS, AEX. AR
A K P 3 0 == B A AT 2R R AR I, v+ R [FI 3G
i E W E R RS RENERRR AT R TR
B, ERUMERMESEITERNR L. Hoog
B ) BMEEREY, AMRAEERSREER
HREZE (P<0.0D). #—BH4TRI, HRE
SRERALE WG 2 NG R XS (R B 2 RIB B B K (P
<0.05), MEHEER 2 PMYHIEERIEE
WBERAKF (P<0.01),

Lﬁr- CYCTECGRCACCTECCET COCOGRCCT CECCa
i 3

BB &

GACCTCTCGGCCACCTCCCT

B3 AAFIBBEEA 139 AbA9ZRI A F I
Fig.3 The mutant in 139 nucleotide acid between AA

and BB genotype

Table 1 The comparisons of frequencies of genotype and gene among different breeds

aE (R) A AA AB BB A B xr
Line Number

Blazvire) 109 ©0.312 (34) 0.505 (55) 0.183 (20) 0. 564 0. 436 X2 =178.073
Beijing you P<0.01
HER 90 0. 144(13) 0. 467 (42) 0. 389(35) 0.377 0.623

Baier

Flg 106 0.764 (81) 0.217 (23> 0.019 (2> 0.873 0.127

Shiqiza

) 413 0.637 (263) 0.305 (126) 0.058 (24) 0.789 0.211

Broiler 4

WEEY 115 0.565 (65) 0.417 (48) 0.018 (2> 0.774 0.226

Layer

VEEEHRAAS The figures in the brackets are the number of chicken



43 ZEMES. RBSEAKETU (I6F2) EREEMNSSAIEERIARETI 603

2.5 BMHERRSEHENEXAR

ot IR B 3 b DR R 5 B AR MR AT B TR
b, R, BREMEE. BAE, FHREN
FFAEERE BEREWH (P>0.05), TMBEKRE
MR EREELW(P<0.05).

%2 139 ARTEFEBFA M EFERE ELLE D

St 3 FhkE R R BB AR R AT S ELLE
GRNF2. AR2AUEH, ALFABMEKE
REMEAERRR, BEERAEE (P>0.05),
BBEFMEM, FEMABEFERBEREE (P
<0.05).

Table 2 The muticomparison of primer 139 mutant genotypes in the weight and percentage of abdominal fat

HFR! Genotype A ¥ Number A E Abdominal fat weight Mg H{H Percentage of abdominal fat
AA 71 47.83ab + 2. 45 0.0192ab * 0. 0009
AB 37 54.49a +3.27 0.0214a £ 0. 0011
BB 7 37.83b + 6. 86 0.0152b % 0. 0024

VE|—F R EBARIRREREXE (P<0.05) Different letters mean significant difference at 0.05 level

3 iTig
TR, 1GF2 REMZMAEIE K MU E
BRT, 255MABIAYYS, EXRABHFAT

LIGF2E BN P B T WA RIS EAEAE

EREMKN 8, R IGF2 HEREENE W
4Rt . Spencer 25K I IGF2 Ay H B Ek MBSk
FMIKMTI (P<0.05) AR, FT3HEEREMK,
BT PR TSRS AL B RS AL 2 PR V1,
T Re W TR, 1987 4 Decuypere Zth KB
T3HEBESSHMEIEE 2 EAHX], IGFIR FIBEEE
BRERBEAZEESEHARMFEESHE
B0, HRBRPARE I6F2 BEARE IGF2R &
4, ATHREIT IGFIR MR B E 2R R, X
¥ IGF2 AT LA BRI A ik, WK BHIE
iy AR 8 .

B MR 2 52 2 B DR BB AT # i, MR AR R
REZFNHEMERABHETHTEEE L. %
HEREREIFREE QL —MAEEERATE, B
UEEMR AR ERERN S AT SR
ARZ BV ISR R SB35 LAY IGF2 2 RAE 9 % ma g By
MR MR E R TSNP, SRESFBETF2R
MIANEEMA R HRERSEFIETHE. &
B, A4 0 K RS R 2R R N BT B R A
0, HETARSFHRERBMENERRE (R
Do B R R, R R 5 b
AR, BRAEFRENEESREE (P<0.01),
#H—P AR, ERAMERLTE 2 MEMEE
REEF|BEKF (P<0.05) BREERIAFE (P
<0.0D). FIEISMIL RIS B EEAESTHE
AR, WAEEED, WABI. AA PIXS B EER

FRESMHAP RN . AENE—MERR/NIE
FRHET R, RAEAE 1 0~1.2kg (FEFE M
&), FRBTUIRE D, dbat Xy &2 — R R T 8 A
MEAFRFM S R, REEKEL 6~1.7 kg
(FEREBHFER), WLARE ARG, BR
MBL, ARREER, BIBVIRED: AEKRGER
ARG F, REAE 2 2~2. 4 ke, HKEE
BOEX, bntmistk, F—EREMuReES,
WS FEFEMATESE, FEEEPEKERE
MiE®, AERERRHTIRGE S, ik, ®AE
WS EEBI R MAENRN R, RERTE
B—PWAE. 7ERAYRT 3 FPEEE RS B MR BAT
TR, EHEEENERE L EREEP
<0.05), BBEIANMAEAREMEIE R EEE T AB
BME (P<0.05), X3 M E R aEKE.
BAE, ¥, FEERAEE.

MU EFRERTR, IGF2EEIEF 2 AM
PRHERTREWEREIRE, TURZEEMEM
A (IGF2-Exon2) XF78 MMM HEIRBEAT 20 FARICH
Bhik#%.
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