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Correlation between fat metabolism—related gene expression and
fat traits in different growth stages of Baicheng fatty chicken

XIAO Rong, JIANG Weiwei, WANG Judong, ZHANG Haiyue, SUN Jie "
(College of Animal Science and Technology, Shihezi University, Shihezi 832000, China)

Abstract: The aim of this study was to explore the relationship between intestinal the fatty acid binding protein (I-FABP) , apolipoprotein
Al (APOAL), microsomal triglyceride transfer protein ( MTTP) , microsomal triglyceride transfer protein-like ( MTTPL) , adipose differ-
entiation—related protein ( ADFP) and peroxisome proliferator —activated receptor y ( PPAR<y) genes and the fat traits in Baicheng fatty
chickens at different growth and development stages, and to lay a foundation for further study on the role of candidate genes in fat traits. A to-
tal of 300 samples of pectoral muscle, leg muscle, liver, abdominal fat, back fat and chest fat were collected from Baicheng fatty chickens at
different ages (14, 28, 56, 84, 112 days), and their fat traits and blood lipid indexes were determined. Real—time quantitative PCR was
used to detect the expression levels of the [-FABP, APOA1, MTTP, MTTPL, ADFP and PPARYy genes in different tissues of the Baicheng
fatty chickens at different growth stages. The results showed that the expression of the [-FABP gene was the highest in the liver at 14 days of
age, the expression of the PPARYy gene was the highest in the liver at 112 days of age, the APOA1 and MTTPL genes were highly expressed
in liver and muscle, the MTTP gene was highly expressed in abdominal fat, and the ADFP gene was highly expressed in chest fat. The corre-
lation analysis showed that the expression of the I-FABP gene was significantly positively correlated with the intramuscular fat (IMF) of the
pectoral muscle and leg muscle of the chickens (P<0.01), and significantly negatively correlated with the chest fat weight (P<0.05). The

expression of the I-FABP gene in the abdominal fat, back fat and chest fat was significantly positively correlated with low density lipoprotein
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(LDL) (P<0.05). The expression of the MTTP gene in liver was significantly negatively correlated with triglyceride (TG) (P<0.05), and

its expression in the chest fat was significantly negatively correlated with LDL ( P<0.05). The expression of the MTTPL gene was significant-

ly negatively correlated with the leg muscle IMF (P<0.05), and its expression in the abdominal fat was significantly positively correlated

with high density lipoprotein (HDL) (P<0.01). The expression of the PPARYy gene in the back fat was significantly positively correlated
with LDL (P<0.05). In conclusion, the I-FABP, MTTP, MTTPL and PPAR'y genes played an important role in the formation of fat traits

in Baicheng fatty chickens.

Keywords : Baicheng fatty chicken; tissue; fat trait; candidate gene; gene expression
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®1 SMFIIER

P SR SIS (5-3") EAIREE/C

F: CTGGCTGATGGGACTGAACTT

I-FABP NM_001007923. 2 56
R: CCGACGATTTCTCTGTATGCT
F. CGCCTCTGGTGCAGGAATT

APOAL1 NM_205525. 5 60
R: TTGACAAAAGAATGGCAAAGC
F. CAGGAGGGATGGAGTTCAGC

MTTP NM_001109784. 3 57
R: TGGTCACGGAATGCCTGAAA
F. CTTGGCAGCTCTCTCAGACT

MTTPL NM_001322804. 2 57
R: GTGTTTCACCTCCTGCAGTC
F: GATGGTTATCCTTCGTGGT

ADFP NM_001031420. 2 53
R: GATGGTTATCCTTCGTGGT
F: GTGCAATCAAAATGGAGCC

PPARYy NM_001001460. 2 53
R: CTTACAACCTTCACATGCAT
F: TGGCATCCAAGGAGTGAGC

GAPDH NM_204305. 2 56
R: GGGAGACAGAAGGGAACAGAA
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0.05) .

®2 ARBRFHHGERLENLR

E {57 14 d 28 d 56 d 84 d 112 d
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HAE 112 d B & T 14, 28, 56 fil 84 d (P<
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MTTP . ADFP F1 PPAR~y J& [ 33k & 5 85 i MR 19 41
KM AL F R EKTF (P>0.05),
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WEMASE (P<0.05); MTTPL XK 78 IE iy %=
NE5 HDL 2 #F IEA X (P<0.01); PPARy 3
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et I-FABP APOAI MTTP MTTPL ADFP PPARy
H L IMF 0.966" * -0. 347 0. 368 -0. 748 0.330 -0. 183
JEE AL IMF 0.975** -0. 460 0. 669 -0.923" 0.432 -0.025
JEARA -0.392 -0. 455 0.710 -0. 584 0. 365 0. 100
Jg AR s 2 -0.960 0.509 0. 808 0. 608 0. 441 -0. 563
W RIR -0. 698 -0.361 -0.274 0.701 -0. 806 -0. 679
. = R P<0.05, * # ;) P<0.01, R,
F5 FEEHBERRBEXERREES NAEEFRPEXES T
FEH HR TG TC HDL LDL
Ja L 0. 190 -0. 684 -0.271 0.558
JRIL 0. 265 -0. 687 -0.163 0. 659
JHFHE 0.597 -0. 066 0.814 0.794
1-FABP
[ RE 0.263 -0. 687 -0.417 0.957"
R i 0. 264 -0. 688 -0.418 0.957*
Jar#E B 1y 0. 255 -0.679 -0. 409 0.956*
ML 0.373 -0. 415 -0.298 -0.527
JRL -0.255 0. 482 0. 345 -0.527
S -0.248 0. 476 0.348 -0.522
APOA1
I 0. 260 -0. 667 -0.352 0.938
R 0.215 -0.487 0. 050 0.734
Ja R AR s 0.752 -0.349 0.153 -0.514
ML -0.763 0. 154 -0. 659 -0.137
BEAL -0.412 -0. 246 -0. 589 0. 149
JIFHEE -0.882" 0.555 -0. 540 -0.206
MTTP
i 0.290 -0. 005 -0. 190 -0.571
GEIE -0.514 -0. 025 -0.617 0.790
Tt 358 g 15 0.112 0. 429 0. 644 -0.975*
Ha L 0. 341 0.259 0. 597 -0.378
JEATL -0. 386 0.762 0.236 -0.756
JF I 0.362 -0.310 -0.253 -0. 483
MTTPL
i -0.039 0. 485 0.993* * -0.721
GEiE -0. 660 0. 852 0.121 -0. 708
s i iy 0.306 -0.236 -0.572 -0. 194
Ja L 0. 643 -0.214 0. 693 0.872
[ AL 0. 760 -0. 350 0. 674 0. 862
JF I 0.391 -0.433 -0.347 -0.399
ADFP
JERE 0.818 -0.712 -0. 409 0.013
GEiE 0. 406 -0. 802 -0.475 0.941
Ja s i iy 0. 494 0.043 0.743 -0.756
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ZERS
| HE TG TC HDL LDL

Ja L 0. 054 0. 287 0. 650 -0.079

B -0. 149 0. 040 0. 064 -0.371

JF e 0.037 0.225 0.225 -0.701

PrAT fEAE 0. 831 -0. 469 0.102 -0. 402
AR 0.237 -0. 666 -0.411 0.959*

JaR e s 0.015 0. 061 0.728 0. 064
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TS 105 RN 50 B I v XA 3Rk HLAE I INE v 3R 0K i
B, SRR A R R A R — 2, BAb,
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