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Abstract: This experiment was conducted to study the expression pattern of Kriippel-like factor 3
(Gallus gallus KLF3, gKLLF3) gene, and its effect on adipocyte differentiation. The expression
pattern of gKLF3 in the adipose tissue and adipocytes of broilers were analyzed by using qRT-
PCR. The effect of gKLF3 on adipocyte differentiation was analyzed by over-expression technology.
The result showed that gKLF3 was consecutively expressed during the chicken adipose tissue develop-
ment from 2- to 10-week-old. At 10-week-old, the gKLF3 expression in the abdominal fat tissues was
significantly higher in fat line chicken than that in lean line chicken(P<C0. 05). Additionally, the signifi-
cantly higher gKLF3 expression level was observed in preadipocytes in contrast to that in mature adipo-
cytes(P<C0. 01). The expression levels of gKLF3 in preadipocytes induced by oleate were lower than

that in control. Moreover, over-expression of g KLF3 inhibited adipocyte differentiation and down-regula-
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ted expression of FAS and C/EBPa (P<C0. 01). The result indicate that gKLF3 play an impor-

tant role in the growth and development of chicken abdominal adipose tissue,and might restrain

adipocyte differentiation by inhibiting the expression of C/EBPq« and FAS.
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Kriippel-like factor 3(KLF3) B 3 /> H#L A1y
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1.2.1 XY HGHE W5 40 i A s 25 Be B 40 e 43 25 Jilg
12 B AA AT IS AXG 88 i 5 BOE 8 s 105 41 28
G B LS A BB 07 40 80 FI 26 A0 ol R 6 2% vp ik
(PBS) (-F- 1L+ 5 F PBS K45 1D 2 2k 2 kS = BR
2 I8 RN I, PR B 59 By R 20 21 R 2087 ) 1 mm®
PRBIR /N 00106 1 760 g i il A 3 Ak T8 fR 4 40
37 ‘CH4k 65 min(4 5 min #8457 1 W) s ik 52 ke,
A RG5O AT S )2 iR
JEIMR YT B 2R W B A B R 7 A B AR
G312 100 F1 600 H A E5 5 0 0 Ao I, U8 R O3 3 A
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L L .
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1.2.3 3 RNA BEHUK 2 5 5 ¥it B8 TRIzol iR
# (Invitrogen) 15 B 45 £ BUOXS g 117 21 23 L 1 20 s 07 4
JL AR g D7 240 MY S RNA,

1.2.4 Jher O $EE TE XS T A 7 4 5
SRR 24.72.120 h. Ay BIFE 285 97 56 PBS i
3 A 102 I [ 5 30 mins 4K J5 H PBS ¥k 3 K,
FEATKVE 3 TR 0.5 %Il 20 O Y a3 YL {5 40
min; 35 5 2R YW, H PBS ik 3 W ZEilRT
5 A 100 Y6 53 T4 i 5 A 40 L b (I 21 O, 15 min
J& 43 606 BE i (510 nm) 3 556 I fE
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FL K i R %) XM 427367, #) ] Primer premier
5.0 5 & UCSC X 5 X A #5452 5 N & F it
gKLF3 R FEH514, UL gGAPDH A R A
Z ks PCR A iR 1. I Bk
/N gKLF3 3£k 276 bp, gGAPDH 3£ K 185
bp. TEHUESS 5 28 F 25, LG I 41 23 F i iy
ALY cDNA S BLHR 5738 e B, 35088 R E B HL Dk
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1.2.6 gRT-PCR F]FH TransStart™ Top Green
gPCR SuperMix i 7| & #1 ABI Prism 7500 sequence
detection system ( Applied Biosystems,
City,CA) #47 qRT-PCR £l , 52 R 10 L 44
FLAEVK ERCE R R A cDNA 1 pL,2 X Trans-
Start'™ Top Green qPCR SuperMix 5 L ,PCR For-
ward (Reverse) Primer (10 pymol « L") £ 0. 2
pL, Passive Reference Dye II1 (50 X)) 0. 2 pL,
ddH, 0 3.6 pL; W 4cMF R 94 CHIAS M 30 s, 1fi J5
PEAT 40 DM EFR (94 °C 55,60 °C 34 8), N T AP
BRI 1k R A A 55 45 R, PCR 58 5 #F
174 fi i 28 (Dissociation curves) £ ], qRT-PCR
TSI L,

£1 HFPCRESIM
Table 1 Primers used for PCR

Rel. Quantity=

Foster

. Gene 2| #7(5'-3") Primer
F.CCAGCCAGTTCCTTTCAT
gKLF3 )
R: ACTTCCTGCGGAGACAAT
F:AGCTCGACCCGCTGTAC
C/EBPa
R:TGTCTTTTTGGATTTGC
A F: AAGGAGGAAGTCAACGG
- R:TTGATGGTGAGGAGTCG
. F:TCTTGGGTATGGAGTCCTG
i
factin R:TAGAAGCATTTGCGGTGG
F.CTGTCAAGGCTGAGAACG
gGAPDH

R:GATAACACGCTTAGCACCA

1.2.7 Western blot 5 20 B 3% 55 2 T E i),
FRlE R =R PBS VAN . SRS 1 6 FLAR
A 40 i 24 A W (RIPA Buffer) (4491 0. 15 mL),
WCE T UK bR RS AE A 15 min, RE 58 US .
BEAMBHAEMBEBEE 1.5 mL B0 8T,
10 000 r » min~ " 4 ‘C&.0> 10 min J5 . ¥ 35 (408
SR 7 2R R B0 5 SRR EE IR A 22 ol
W C2XOIRA S 7E 100 Chn#k 3~5 min {ff & [ T 48
Mo BASEE SR 10 ~ 20 uL, R A BIO-RAD
Mini-PROTEANS Hi 3k & 4t 98 17 % # SDS-PAGE
vk, HUkZSEd5 , % ] BIO-RAD (¥ Mini Trans-
Blot J4§ 4 i 65 & PVDF B, 6 16 8 T 5 1 i (5 %
BifgFL PBST) =i M 1 h,ak 4 Cid k., PEX
JBE i) s AL O K TR B E % — P (Anti-HA Tag

Mouse Monoclonal Antibody) i PBST & . & T
FEOR b2 RONE 1 b U B S R B T AE B
(Goat Anti-Mouse IgG, HRP Conjugated) i) PBST
VR RV IR S H oL ECL .6,

1.2.8 diffieye AU Qe sk B X FuGENE
HD &% Qe i 5/ 3 W B i 47 .

1.2.9 B4 tr B 53 R AT Student—z, £
3 7s N F BB £ AR ifE 25 (Mean=SD)”, DL P<<
0.05 F/REFBE . P<0.01 £/REFWEH.
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FIA A & PCR 20 fr T gKLEF3 B TE R 4L
el K2z R AR & 11 AR 2~10 Ji % R XS A
WA FRis ., S5 RER.gKLF3 1E 2~10 %
WS HA AR KT B RrgRis, 10
JA W B 5 i PR XS S R T L 21 g KLF3 3k KF
3 TR Y (P<<0. 05, 1),
2.2 XGEERAAMYh gKLF3 EEMRIEMEST

FIH qRT-PCR 740t AA RIXS T AR I 240 Mg
RS T 4 i b g KLF3 35 9 32 3k K OF, 45 5
B~ g KLF3 B K75 XS [ i 5 40 il (Stromal-vascu-
lar cell, SV) Hr i1y 2 3k & & T 502485 U7 40 g (Fat
cell, FC) (P<C0. 01, & 2A) . BeAb. ABFIE KB, 1K
AIKE SR 09X R g 7 40 06 28 90 BR 5 5 o3 fb 5 - g KLF3
FEHRMWFRE B 4 AR 5 (24,48.72 1 96 h) Y
AALT X IR CRZEMER 5 T a5, (H I A 35 2
BFH K (F 2B,
2.3 iRk gKLF3 %338 87 A5 A 40 A 53 46 B9 %2 i

F TS g KLF3 3 P AE XS 5 RS 7 44 ffd
St R A A WE S R RSB B AR T
gKLF3 B PR XS i B M7 4 M 43 A6 i 52 i . 76 XS i
N W7 21 M v &% Y Bk pCMV-myc-g KLF3 #il pC-
MV-myc(Empty Vector,EV),48 h J5 [E[ W 41 g . FH
myc PR PR 4T Western blot, 45 3 i /x pCMV-
myc-gKLF3 JURLBE7E H B D5 40 M b sl o) Rk | E
(Bl 3A) . ¥ KLEF3 3 [ i 3% 38 itk (pCM V-
myc-g KLF3) % 34 3] J5t A 55 37 19 X9 1ij i 105 40 A o
AR 24 hJE AR S 40 M 43 AL L 2L O 2K
S5 R B /R AEHF G 24,72 F1 120 h, 553
25 AR ) L A0 B AE L 3 R0k g KLF3 JE Y
XTI 7 240w g v e AR o B D ) R L R A
ik B K F (K 3B),
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The diagrams show the relative expression of gKLF3 gene(Mean®=SD). * means significant difference( P<C0. 05)
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Fig. 1 Tissue expression pattern of gKLF3 gene in abdominal fat tissue during development
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A. KLF3 mRNA expression in chicken preadipocytes(SV) and mature adipocytes(FC) were detected; B. KLF3 mR-
NA expression in preadipocytes which induced into differentiation by oleate and control group(which not induced into

differentiation) was detected . * * indicates significant difference(P<C0. 01). The same as below
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Fig. 2 Expression characteristics of gKLF3 gene in chicken preadipocytes and adipocytes
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sZm A qRTPCR A 1 B 7 40 M 43 Ak 3 2 1 A
HHRH(FAS.C/EBPo) W Rk B, 45K LM,
Fik gKLF3 3L .16 24 h W] C/EBPa 3£
B3238 (P<C0.01), 7 72 h & M #H FAS. C/
EBPq 3£ 33k (P<<0. 01,8 4) .

3 3

KLF 205 1) B 7% 7 Wi L 3l ¥ I Wi 4 & & 4%

ZEEAE AT, E 3T3-L1 40 & i B 58 &
7~ KLF3 & Jg Wi 40 Md 4 Ak 0 o o8 45 B 5, (3 &
KLF3 3R 8 Bk /N B BE 7 41 8Lk 0 Rl T
KLE3 TEfR i 2UE K EF B h A 24
A, HATIE A 54 T 528 KLF3 BWFFE s A 05T
SR EIR g KLF3 JERAE AU R 2~10 Ji#% A
HEFRAR Wi AL 4L h ¥ 45 38 (| DL R T 5/ R
KLF3 #i{l, gKLF3 3L HEAS g AL E K & T it
T A PR AE 8 10 JR T S AR WY gKLF3
FE P R IRKF 2 TR AR A (P<<0. 05, & 1),
M5 7R g KLF 3114 3% 35 7K °F- 0] e I 52 W) PR X% 1 350 Jig s
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A. Western blot analysis of gKLF3 overexpression in chicken preadipocytes transfected with pCMV-myc-gKLF3 or
EV;B. The lipid content of chicken preadipocytes which were transfected with pPCMV-myc-gKLF3 and pCMV-myc,

induced into differentiate by oleate,and absorbance was measured at 510 nm
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Fig. 3 Effects of gKLF3 gene over-expression on chicken preadipocyte differentiation
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Fig. 4 Expression analysis of differentiation marker genes in gKLF3-overexpressing chicken preadipocytes induced into

differentiation by oleate
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B R R, WS R T 45 4R KLF3™ A Bl
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