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Sequential Expression of Wnt/B-catenin Signal Pathway
Related Genes and Adipocyte Transcription Factors During
Porcine Adipose Tissue Development

Xiao Luo, Huixia Li, and Gongshe Yang

Laboratory of Animal Fat Deposition and Muscle Development , Northwest A & F University , Yangling 712100, China

Abstract: To evaluate the influence of Wnt/B-catenin signal pathway on the porcine adipose tissue development and explore the
mechanism, we detected the mRNA expression of Wnt/pB-catenin signal pathway related genes: B-catenin, GSK3f, Fzl and
adipogenic transcription factors: PPARy, C/EBPa and early differentiation marker gene LPL with semi-quantitative (SQ) RT-PCR
method. Immunohistochemical method (IHC) was applied to qualitatively measure the sequential expression of B-catenin protein.
The results of SQ RT-PCR showed that -catenin highly expressed at the first day after birth, then decreased to a low plateau after 60
days, the expression of GSK3f and Fzl also decreased with the development process of the porcine adipose tissue development.
However, the sequential expression of PPARy, C/EBPa, LPL appeared to be an opposite manner and kept at a high level after 60 days.
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The result of IHC showed that the expression of B-catenin protein was strong in nucleus and cytoplasm at the first day after birth,

then tended to decline with the process of adipose tissue development and could be only found in cytoplasm after 30-day old. These

results suggest that B-catenin plays an important role in the undifferentiated state maintenance of preadipocytes and the inhibition of

porcine adipose tissue development, the mechanism maybe due to its regulation function on the adipogenic transcription factors

PPARY, C/EBPa and early differentiation marker gene LPL.
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(200 v/uL), 20 puL 42°C 60 1.2.2
min, 70°C 10 min, , —4
cDNA  -20°C B-actin , - - (6~8 um)— —
RT-PCR B-catenin GSK3p Fzl —PBS —0.3 H;0,
C/EBPa.  PPARy LPL mRNA (15 min)—»PBS 3 -
Table 1 (30 min)— , 37°C
25 uL PCR ddH,0 11 pL cDNA I h 4°C —PBS —
0.5uL 10 umol/L 0.5uL 10 pmol/L 37°C 30 min—PBS 3 —DAB —
0.5 uL  12.5 pL 2 > Taq PCR Master -
Mix 95°C 3 min, 94°C 30 s, 1.2.3
49°C ~58°C 30 s, 72°C 1 min, 28 SPSS 11.5
72°C 10 min, 4°C 30 min 1 (ONE WAY ANOVA), LSD
+ X=S)
, . B-actin , 1.2.4
) b /
B-actin 3 ,
*1 31984
Table 1 The parameters of the primers
Gene name Oligonucleotides Accession number Product/bp Tw/°C Cycles
. F: 5'-TACCGTTGGATTGATTCG-3'
B-catenin R: 5-GTCAGAGGTGCTGTGGCT-3! NM_214367 396 50.4 30
F: 5'-GTAGCATGAAAGTTAGCAGAG-3'
GSK3p R: 5'-TTGACATAGATCACAGGGAG-3' BC060743 406 31 32
F: 5'-TCGTCTATCTGTTCATCGGC-3’
Fzl R: 5'-CATAACTCTTGCAGCTCTGG-3' NM_021266 246 526 30
F: 5" ACGCAGCCTTACGGAACT-3'
C/EBPa R: 5'-5' TTGTTTAGTTGGGATTTGCT-3’ AF103944 388 43 31
F: 5-TGACCCAGAAAGCGATGC-3'
PPARY R: 5'-CCTGATGGCGTCGTTATGAGACA-3' DQ437885 395 36 28
F: 5-GCAGGAAGTCTGACCAATAAG-3’
LPL R: 5'-GGTTTCTGGATGCCAATAC-3’ NM214286 183 343 2
. F: 5-ACTGCCGCATCCTCTTCCTC-3’
B-actin R: 5-CTCCTGCTTGCTGACCACATC-3' AY550069 399 35:5-36 28
F and R indicate forward and reverse primers, respectively
+
2 ép R R 1 3 10
20 30 60 ((P<0.05); 120
‘2.1 Zﬁﬁﬁﬂﬁéﬂéﬂﬁﬁiﬂzﬁ F Wnt/B-catenin 55 60 (P>0.05),
18 B% HE R B [F /Y B R0k B-catenin
2.1.1 p-catenin mRNA
2.1.2 GSK3p mRNA
1 3 10 20 30 60 120
, RNA, B-catenin Fig. 2 , GSK3p ,
Fig. 1 R 1 R , 60 R
B-catenin , (P>0.05)
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(P>0.05)(Fig. 5)
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Fig. 1 Expression of f-catenin mRNA during adipose tissue
development
Subcutaneous fatty tissues were isolated from Landrace with
indicated days. Total RNA was isolated and mRNA expression was
measured using SQ RT-PCR. Data are X + S from three experiments.
Different letters show significant differences (P<0.05),
same letters do not show significant differences (P>0.05)
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2 JERRRAYALR A & 372 P GSK3B mRNA HIRT Rk
Fig. 2 Expression of GSK3p mRNA during adipose tissue
development
Subcutaneous fatty tissues were isolated from Landrace with
indicated days. Total RNA was isolated and mRNA expression was
measured using SQ RT-PCR. Data are X + S from three experiments.
Different letters show significant differences (P<0.05),
same letters do not show significant differences (P>0.05)
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S
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>
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t/d

3 REREATALN A E IR Fz1 mRNA HIF FRik
Fig. 3 Expression of Fz1 mRNA during adipose tissue
development
Subcutaneous fatty tissues were isolated from Landrace with
indicated days. Total RNA was isolated and mRNA expression was
measured using SQ RT-PCR. Data are X + S from three experiments.
Different letters show significant differences (P<0.05),
same letters do not show significant differences (P>0.05)

Journals.im.ac.cn



750 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

May 25, 2008 Vol.24 No.5
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td

4 JEEERFALA A E IR LPL mRNA BB F R
Fig. 4 Expression of LPL mRNA during adipose tissue
development
Subcutaneous fatty tissue were isolated from Landrace with
indicated days. Total RNA was isolated and mRNA expression was
measured using SQ RT-PCR. Data are X + S from three experiments.
Different letters show significant differences (P<0.05),
same letters do not show significant differences (P>0.05)
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B-actin
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£ 0751 d
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Z
os
= 0,25-ﬁ |I‘

0.00 L1
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5 JYEAgRB4R % B 1378 PPARyY mRNA HIR} FRiE
Fig. 5 Expression of PPARy mRNA during adipose tissue
development
Subcutaneous fatty tissues were isolated from Landrace with
indicated days. Total RNA was isolated and mRNA expression was
measured using SQ RT-PCR. Data are X £ S from three
experiments. Different letters show significant differences(P<0.05),
same letters do not show significant differences(P>0.05)
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6 JERRRAYAA Eid 2 C/EBPa m RNA BRI FRiE
Fig. 6 Expression of C/EBPa mRNA during adipose tissue
development
Subcutaneous fatty tissue were isolated from Landrace with
indicated days. Total RNA was isolated and mRNA expression was
measured using SQ RT-PCR. Data are X £ S from three experi-
ments. Different letters show significant differences (P<0.05),
same letters do not show significant differences (P>0.05)
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) ) ) [-catenin,
SVF ) >

, B-catenin (Fig. 7¢) B-catenin

2.3.2 f-catenin 1
3w

Table 2 , B-catenin
, 30 5 SVF s

7 WEAEERRALR A B IR H B-catenin EAMIK FFRIZT (L
Fig.7 Expression of f-catenin during adipose tissue development
(a)l-day old. B-catenin expressed strongly in preadipocytes nucleus and cytoplasm. (b) 10-day old. B-catenin expressed less strongly
in adipocytes cytoplasm and preadipocytes nucleus. (c) 20-day old. B-catenin expressed weekly in adipocytes cytoplasm. (d)30-day
old. B-catenin expressed weekly in adipocytes plasmalemma and SVF cells cytoplasm (e) 60-day old. Adipocytes invisible, f-catenin
expressed weekly in SVF cells and preadipocytes. Bar: (a), (b), (), (g) 400%; (c, d, e, h, i, j) 200%. Nu: nucleus; Cyt: cytoplasm.
(f~j) Haematoxylin & Eosin (HE) Staining of corresponding days as controls
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2 p-catenin FEREEHERAREIRETRFREBETHL
Table 2 Expression intensity of f-catenin during adipocyte
tissue development

Stain intensity

Day SVF cells Preadipocytes Adipocytes
Nu Cyt Nu Cyt Nu Cyt
1 +++ +++ +++ +++
10 ++ ++ ++ ++
20
30
60

“+” stands for weak intensity, “++”stands for less strong intensity,
“+++”stands for stong intensity. Nu: nucleus; Cyt: cytoplasm

II
(1]

[12-16]
[17]
Wnt/B-catenin B-catenin
B-catenin (18-21]
B-catenin TCF/LEF
[22]
C/EBPa PPARy Wnt/B-catenin
, TCF/LEF LPL
, mRNA
SQ RT-PCR
Wnt/B-catenin B-catenin

Fzl GSK3p mRNA ,
, B-catenin mRNA
, 60 ;

Moldes M Bl 373-L1

[23]

(Fig.1)
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