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Overexpression of Chicken Gata2 or Gata3 Suppressed
the Transcription of Ppary Gene

ZHANG Zhi-Wei CHEN Yue-Chan PEI Wen-Yu WANG Ning LI Hui’

( Key Laboratory of Chicken Genetics and Breeding Ministry of Agriculture College of Animal Science
and Technology Northeast Agricultural University Harbin 150030 China)

Abstract  Adipocyte differentiation and its regulatory mechanism in chicken adipogenesis remains
unclear. The transcription factors GATA binding protein 2 ( Gata2) and GATA binding protein 3
( Gata3) which expressed differently between white and brown adipose tissues have been shown to
inhibit preadipocytes differentiation in mammalians. And it has not reported in chicken where no brown
adipose tissue existed. In the present study semi—quantitative RT-PCR analysis indicated that Gata2 but
not Gata3 was predominantly expressed in chicken abdominal fat tissues and chicken preadipocytes. The
Gata2 expression was significantly reduced in chicken preadipocytes when induced with oleate for
differentiation. In addition the luciferase assay and the semi-quantitative RT-PCR analysis demonstrated
that the overexpression of Gata2 or Gata3 gene in DF1 cells inhibited the gene transcription of the chicken

peroxisome proliferator-activated receptor y ( Ppary) . The results will help to understand the functions of
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Gata2 and Gata3 in the chicken adipogenesis.
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Gata2 \ Gata3 « Ppary Gapdh imaging system( UVP) Quantity
. one( Bio-Rad)
c¢DNA cDNA PCR ( integrated option density 10D)
PCR Table : Rel. Quantity = 10D(
2. electrophoresis gel ) /10D( Gapdh) .
Table 1 Primers and PCR conditions for chicken Gata2 and Gata3 gene clone
Gene Sequence 1D Length/bp  Tm/C Sits Cycle  Primers (5°3°)
Gata?2 NM_001003797 1 401 55 410 32 ATTAGATCTCCATGGAGGTGGCCACGGATC
1 810 ACGGTACCTTATCCCATGGCTGTAACCAT
Gata3 NM_001008444 1 335 65.7 187 36 AAGTCGACTATGGAGGTCTCCACGGACC
1521 GTCTCGAGCTAACCCATGGCAGTGACCAT
Table 2 Primers and conditions for semi-quantitative RT-PCR
Gene Sequence 1D Length/bp  Tm/C Sits Cycle  Primers(5°3°)
Gata? NM_001003797 236 55 1 256 30 AACTGTGGAGCAACCGCTAC
1 491 AGTCCGCAGGCATTACAAAC
Gata3 NM_001008444 221 65.7 341 34 GCTGTGATGGATGGAGGTCT
561 ATATCGACGGACAAGGCAAC
Ppary NM_001001460 175 61.5 309 32 CAACTCACTTATGGCTA
483 CTTATTTCTGCTTTTCT
Gapdh NM_204305 185 58 227 25 CTGTCAAGGCTGAGAACG
411 GATAACACGCTTAGCACCA
1.6 (DF1) PAGE
DF1 5% PBST(  0.05% PBS)
37 C 1 h.
; 10 mL 37°C ( Gapdh 2 1:100;
( DMEM/F12 + 10% FBS) 15 mL myc Clontech: 1:200)  PBST
; 1000 r/min 10 min 1 h. PBST 3
10 mL 5 min (
25 mL 37°C 5% CO, :1:5000)  PBST
1 h. PBST 3 5
1.7 Western min ECL( )
6 DF1 2 pg 1.8
pCMV-myc-Gata2 pCMV-myc-Gata3 pCMV -myc FuGENE HD
( empty vector EV) 48 h
PBS 1 . 0.15 1.9
mlL ( RIPA buffer) 12 DF1
15 min Ppary pGL3 -basic-
Ppary ( 1985/-89) a
1.5 mL 10 000 g 4 C 10 pRL-TK Promega
min . 40 1 g 0.4 pg pGL3-
we 2 x Loading buffer 100 C 5 basicPpary ( 4985/-89) 0.008 g pRL-TK
min . 10 pL BIO- 0.6 ng pCMV-myc-Gata2 EV
RAD  MiniPROTEAN3 SDSPAGE. (pCMV-myc-Gata2  EV 13:0 2:1
BIO-RAD Mini Trans-Blot 1:2 0:3) 0.6 pg pCMV-myc-Gata3 EV
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( pCMV-myc-Gata3 EV 001008444) ( coding sequence CDS)
3:0 2:1 1:1 1:2  0:3) 48 h 100% .
Dual.uciferase ~ Reporter Assay  System Gata2 Gata3 CDS
( Promega) pCMV-mye pCMV-myc-Gata2  pCMV-
myc-Gata3 pCMV-myc-Gata2
1.10 pCMV-myc-Gata3 Bglll Kpnl Sal
ANOVA ( SAS I Xhol
9.2) Turkey ( Fig. 1C D)
Student’ s t-test P <0.05
+ ( Mean + SD) . 2.2 Gata2  Gata3 N 11 2
’ ~10
RT-PCR Gata2  Gata3 11
2.1 Gata2  Gata3 N 2 ~10
Gata2  Gata3 ( Table 1) ( Fig. 2A)
7 ¢cDNA PCR Gata2 Gata3
1 1 400 bp N
(Fig. 1A B). PCR (Fig.2B C; P >0.05).
NCBI Gata2( GenBank ID: NM RT-PCR Gata2 PCR
_001003797) Gata3 ( GenBank ID: NM _ Gata3 ( Table 2)
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Fig.1 The PCR amplification of chicken Gata2 and Gata3 genes as well as the identification of the recombinant

plasmids of pCMV-myc-Gata2 and pCMV-myc-Gata3

(A) The electrophoresis of the amplification of the full-

length coding region of the chicken Gata2 gene by PCR; ( B) The electrophoresis of amplification of the fulldength coding
region of the chicken Gata3 gene by PCR; ( C) The electrophoresis of the plasmids of pCMV-myc-Gata2 digested by Bgl Il
and Kpn I ; (D) The electrophoresis of the plasmids of pCMV-myc-Gata3 digested by Sal [ and Xho I . M DNA marker;

1 Designated sample



9 : Gata2  Gata3 Ppary 839

2.3

Gat

Gata2 Gata3 30 Gata2 Gata3
Gata2 Gata3 RT-PCR
Gata2
11 N Gata3 (Fig.ZD E; P <0.01).
A) Lean line Fat line
2w 3w 4w Sw 6w Tw Bw 9w 10w 2w 3w 4w Sw 6w 7w 8w 9w 10w
e ————

B C -

; ],, 207 m Lean line = = 16 m Lean line
ﬁ M Fat line .§_ 14 B Fat line
S 15 3
= =
o =]
= 10r | 1 =
S A A ] . g
t‘g 0-5 - “ | g
g LA AN S

2w 3w 4w Sw 6w Tw 8w 9w 10w 2w 3w 4w Sw 6w Tw Bw 9w 10w
I 8 . ik
(D) E) § 1
B L6}
3
S 14} |
2
?ﬁ; 10}
B 06}
copn R £ o4
o 02¢ '_T_‘
0 "
Gata3 Gata2

Fig. 2 Expression character of Gata2 and Gata3 genes in abdominal fat tissues of broilers by semi-quantitative RT-
PCR (A) Electrophoresis of expression of Gata2 and Gata3 genes in chicken abdominal fat tissues at various ages ( one
biologic replicate) . ( B) and ( C) Histogram of expression of Gata2 and Gata3 genes in chicken abdominal fat tissues at
various ages (n =3) . Error bars represent the standard deviations of three biological replicates. 240 w =240 weeks of age.

(D) Electrophoresis of relative expression of Gata2 and Gata3 genes in chicken abdominal fat tissues by amplification of the
Gata3 gene using the same PCR cycles as Gata2 gene ( both 30 cycles) . ( E) Histogram of relative expression of Gata2 and
Gata3 genes in chicken abdominal fat tissues. The error bars represent the standard deviations of night biologic replicates; and
the asterisks ( * %) indicate the significantly different expression levels between Gata2 and Gata3 in chicken abdominal fat

tissues ( student’ s test; P <0.01)

Gata2  Gata3
RT-PCR Gata?2 (12 h 48 h 120 h) 120 h
RT-PCR Gata3
( Fig.3C D).
a2 (12 h 24 h 48 h 120 h) 2.4 Gata2  Gata3 Ppary
( ) Gata2

(Fig. 3A B); Gata3 Gata2  Gata3 Ppary
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Fig. 3 Expression character of Gata2 and Gata3 genes in chicken predipocytes (A) and (C) Lanes 14 indicated the
preadipocytes cultured for 12 24 48 and 120 hours respectively; lanes 5-8 indicated the chicken preadipocytes induced into
differentiation by oleate for 12 24 48 and 120 hours respectively; lane 9 indicated the mixed chicken abdominal fat tissue

(AT) ¢DNA as positive control. ( B) and ( D) Histogram of expression of Gata2 and Gata3 genes
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Fig. 4 Overexpression of Gata2 and Gata3 gene suppressed the transcription of Ppary gene Luciferase assays were

conducted in DF1 cells and equal numbers of cells were seeded in 12-well dishes before transfection. ( A) Subconfluent DF cells
were transfected with 0.4 wg of chicken Ppary promoter ( 1985/-89) luciferase reporter plasmid 0. 008 g of pRL-TK and 0.6 ug
of 4 different plasmid mixtures of pCMV-myc-Gata2 and pCMV-myc( empty vector EV) the mass ratios of pPCMV-myc-Gata2 /EV in
the 4 plasmid mixtures were 3:0 2:1 1:1 1:2 0:3 respectively. ( B) Subconfluent DF- cells were transfected with 0.4 pg of
Ppary promoter ( 4985/-89) luciferase reporter plasmid 0. 008 pg of pRL-TK and 0. 6 g of 5 different plasmid mixtures of pCMV-
myc-Gata3 and EV  the mass ratios of pCMV-myc-Gata3 / EV in the 5 plasmid mixtures were 3:0 2:1 1:2 0:3 respectively.

And for ( A) and (B) data were subjected to the ANOVA procedure followed by Turkeys multiple test. The different lowercase
letters above the histograms indicated significant differences among groups of samples P < 0.05. ( C) Western blot analysis
demonstrated that pCMV-myc-Gata2 and pCMV-myc-Gata3 could express the Gata2 and Gata3 protein in DF1 cells. ( D) Analysis of
the Ppary expression in DF1 cells transfected with pCMV-myc-Gata2 pCMV-myc-Gata3 and EV
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Fig.5 Schematic diagram of the GATA-binding sites on the chicken Ppary gene promoter ( 1985/-89) using
TRANSFAC database ( threshold > 85)
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