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Developmental expression changes of IGF2 and IGFBP3 genes in
adipose tissue of two pig breeds

GUO Yu-Jiao, TANG Guo-Qing, LI Xue-Wei, ZHU Li, LI Ming-Zhou

College of Animal Science and Technology, Sichuan Agricultural University, Ya’an 625014, China

Abstract: To investigate the developmental expression patterns of Insulin-like Growth Factor 2 (IGF2) and Insulin-like
Growth Factor Binding protein 3 (IGFBP3) genes at the age of 30, 60, 90, 120 and 150 days in back subcutaneous fat tissue
of Landrace and Taihu pigs, real-time fluorescence quantitative PCR was applied. Results showed that the expression level
of IGF2 mRNA in Landrace pigs was significantly higher at 30 days than other days (P<0.01), then gradually declined and
lowest at 120 days, obviously increased at 150 days. In Taihu pigs, it was relatively higher at 30~60 days, lowest at 90 days,
increased rapidly at 120 days, and then decreased. Developmental expression patterns of IGFBP3 mRNA in the two pig
breeds were similar, which were highest at 30 days, declined significantly at 60 days (P<0.05) then maintained steady, but a
little fluctuant between ages in each breed. In addition, the expression level of IGF2 mRNA in Taihu pigs was significantly
higher than that of Landrace pigs at the age of 120 days (P<0.01), and the expression level of IGFBP3 mRNA in Taihu pigs
was significantly lower than that of Landrace at the age of 150 days (P<0.01), with no significant difference between the
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two pig breeds at other ages (P>0.05). The results suggest that the expression of IGF2 and IGFBP3 mRNA in the adipose
tissue of pigs exhibits specific developmental changes and different patterns between the two pig breeds. The expression

decrease of IGF2 may be related to adipocyte hyperplasia.

Keywords: pig; adipose tissue; real-time RT-PCR; insulin-like growth factor 2 (IGF2); insulin-like growth factor binding

protein 3 (IGFBP3)
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P A IS0 A B, T 28 B i W e P, K S 5%
# Ve SRS ff I SYBR® PrimeScript™ RT-PCR Kit
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SR A Primer3 7528 2% (http://frodo.wi.
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SYBR" Premix Ex TaqTM, 0.5 puL 54J(10 umol/L),
2 puL cDNA f&#z. PCR fEHZEHN: 95.0°C 10 s;
95.0°C 5 s, ZME/AEMIERE (R 1)30 s, TEFF 40 K;
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Table 1 Information on the primers of the target genes used for real-time RT-PCR

H i3 A 519 %5 RN 51 /A A B GenBank % 55

Target genes Sequences of primers(5'—3’)

Product length (bp)

Annealing/Elongation(°C)  GenBank accession No.

F: TCTGGCACCACACCTTCT

ACTB R: TGATCTGGGTCATCTTCTCAC
TBP F: GATGGACGTTCGGTTTAGG
R: AGCAGCACAGTACGAGCAA
TOP2B F: AACTGGATGATGCTAATGATGCT
R: TGGAAAAACTCCGTATCTGTCTC
IGE2 F: ACACCCTCCAGTTTGTCTGCG
R: CAGCTACGGAAGCAGCACTCT
IGEBP3 F: CCAGCGCTACAAGGTCGACTAC

R: TCTCGCGCTTGGACTCAGA

114 62.0 DQ178122
124 60.0 DQ178129
137 60.0 AF222921
108 61.0 X56094

73 61.0 AF085482

#: ACTB (beta-actin, JJL3/#E H B), TBP (TATA box binding protein, TATA #E45 4 H) 1 TOP2B (topoisomerase 11 beta, #ifh5F

Wl -p NS .

Notes: ACTB (beta-actin), TBP (TATA box binding protein) and TOP2B (topoisomerase II beta) used as internal control.

1.4 ZHitHH

K FHAFDN 22 T b i, i FIBR Wi A 2 rh R e
FKME F I ACTB . TBP 1 TOP2B, MLY%y
R 153 0998 LB R &AL IE), 18 FH GeNorm
o, A IR IH—{EEF NF {fH(normalization
factor), DA HRIFEEF mRNA FJHE DL (B o8 DL B0
R 1) 5 %5 R AE S ) NF (B HU(E 2R 78 JE ) mRNA (1)
AT ek

iZFH SAS 8.2 /41 PROC GLM T % 4T/
BB, AR U RN T R bR R FROR,
Y% a) A £ 5 He A A Duncan 32: 3R U6 TAH G 4007 S

2 #R5mbr

21 PEMARGERMTEHERENERRELL

P 1a AT, ACTHIRE A F 8 G 05 20 B A A i
KB WA E iR . KW 30~90 H & Ag
U5 20 B A AR R A /DN, H S TR) 25 50K 18 25 (P>0.05), It
St B 2 R (P<0.01); T FFETE 60 HIBEHAT BT
TR, ZJEREE H RN, PR AN W K,
150 H it B& T 120 H iR (P<0.05), # 2% TH
il H i (P<0.01) dtvFi Rl ELER, %% 9 I 7 400 i
FUTE 60 H i i 2 % T 1% (P<0.05), 7E 120 i
150 H it 3% 5 T [ (P<0.01). B A SZIR I,
T IHE R 15 A L R AR R AR S 35 5 T 1 0 (P<0.01).

L 1b AT, PR AT 2 R kAR A
PERFEAR—B, 7E 30~60 H & b Al i B2 5541,
90~150 H %Ml 7. ahAhim) Fbds, K48
JEJEAE 120 H % 525 T K 4% (P<0.05), 90 F1 150
H i s A 25 v T 108 (P<0.01) . AN SEBG HA Y,

VA it o 350 R A 2 S S, RIS
A 2 5 T F# (P<0.01)

2.2 BERFY IGF2 70 IGFBP3 mRNA RiIEHE B

T

IR 2a AlAL K EABMRKIBEIRII414) 1IGF2
mRNA FEFAENRMETHZL. KAM IGF2
HRMFEEAE 30 HSWEE & THAML H R
(P<0.01), BlJFZH T, 2 120 H 25, 150
H i AT BT KIEE 30~60 HiAYERIA
R, 90 HIRET 2 3T FE(P<0.05), 120 H & iE#
B, ZJGTE 150 H AR XA BT R, ASIE H i
IGF2 mRNA [k & k2 0] 8 2 (P<0.01), &
Fofi [ S A 22 57 R B 2 (P>0.05), & Fh 55 B a] iY B4
BN B 2 (P<0.05) . AR FPTE] EL S A B, 120 H AR
% IGF2 mRNA WM EXEREES TRAK
(P<0.01), HASHF ] f [A] PR S22 S 358 i 2(P>0.05).

M & 2b AT, K R K ) 5 IR I 4 2
IGFBP3 mRNA ik &k B A8 b B AR [A],
fE 30 HEBT A RA SR m, 60 HRE & T %
(P<0.05), ZJ5ta T - AmA U 5. AIE H i E
IGFBP3 mRNA 3Rk & S A2 F il i 2 (P<0.01),
fit Rl ] PR 22 S5 R B 25 (P>0.05), it il 5 0 i £ 2
YERUN A B35 (P>0.05) . fhFhIE] LA R B, K&
IGFBP3 7 150 H A i &K T K A% (P<0.01),
LA [R] A R R 5 22 53 359K 8 2 (P>0.05)
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Fig. 1 Developmental patterns of adipocyte volume and backfat thickness of Landrace and Taihu pigs

a: Developmental patterns of adipocyte volume; b: Development patterns of mean backfat thickness. Values with the same letters were not
significantly different between ages for the same breed (P>0.05). Values with the same small and capital letters were significantly different at
the level of 0.05. Values with the different capital letters or different small and capital letters were significantly different at the level of 0.01.

*and ** mean significantly different between the two pig breeds at the same age at the level of 0.05 and 0.01 respectively.
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Fig. 2 Developmental patterns of IGF2 and IGFBP3 mRNA in adipose tissue of Landrace and Taihu pigs
a: Developmental patterns of IGF2 mRNA; b: Developmental patterns of IGFBP3 mRNA. The meanings of the letters see the legend in Fig.1.
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kR, MJSZET R RE, KR 90 H IR TR
ik, K% 120 HIR T REEIEAL. IGF2 mRNA FRik
HI X — AR 5 SR R T 2] R LR B I 2 %
JIE 5 40 i B B e 30 H i =22 ) R R ek /D i A Ak
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FEALI I EER 5. AP FP IGF2 mRNA #
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JIgt 17 200 e AR REURI A MR 2 v T — B A G, AR
SE IR KB, 1GF2 R A4 2 IR TE S Al A) A7 7E 22 5%,
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HAF AL A A EF 2, S0 IGF2 52 fig i TR UE
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ghEIR . ARSI IR LB, PHARFIZE 60~150 H i3]
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H SR (M ek s 5t TS, oK iz
WNFE, FE 150 HIREHE AR 2 T ORI
i F IGFBP3 Ml IGF2 54 )5, #iaBHIL IGF2 547
TR ZE A T AN BE &35 A= 12200 P, 278 IGFBP3
VEIE A e A 2 22 A 2R R B 4 2 A TR

gE LRk, AFSEE S LB AR AR R B
AFHH IGF2 fil IGFBP3 J& R ik iy A8 4k, TS IGF2
1 1GFBP3 X} R Wi LA R A — a2 52, {H IGF2
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