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abstract)

Effect of HOPX overexpression on expression of the important devel-

opmental genes in chicken adipose/WANG Ning, SHI Hongyan, CHENG Min, SUN
Yingning, LI Hui(Key Laboratory of Chicken Genetics and Breeding, Ministry of Agriculture, School of

Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract: To explore the functions of HOPX in chicken adipose development, in the present study, the
effects of HOPX overexpression on mRNA expression and promoter activity of the important developmental
genes in chicken adipose tissue were tested using Real-time RT-PCR and luciferase reporter assays. The
results showed that compared to empty vector control, HOPX overexpression increased the mRNA
expression and promoter activities of A-FABP and PPARy genes, decreased the mRNA expression and
promoter activity of KLF 7 gene, but HOPX overexpression had no effect on mRNA expression and promoter
activity of FAS gene. The results of this study indicate that HOPX may promote chicken preadipocyte
differentiation.
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C/EBPa e
Fatty acid synthase FAS

Adipocyte fatty acid binding protein  A-FABP

[1.3]

Homeobox genes

HOX

non—HOX
5]

HD Homeodomain

DNA
HOPX Homeodomain only protein X
non—HOX a HOD HOP 0Bl
LAGY TOTO CAMEO NECC1 SMAP31
" HOPX
73 60
HD 171
HOPX DNA
f HOPX
3D vl HOPX DNA
HOPX
HOPX SRF Serum re-
sponse factor " Epcl Enhancer of polycomb 1 "
HDAC2 Histone deacetylase 2 fr=
HOPX
7. 13-14]
fs-tel HOPX
[10) 07) f6. 18]
HOPX

Northern Blot HOPX
1]
1201 HOPX
1201 HOPX
HOPX
KLF7 PPARy C/EBPa FAS A- FABP
HOPX

1.1
1.1.1

12 AA
1.1.2

TRIzol®Reagent
vitrogen USA

Lipofectamine™ 2000 In-
Dual-Luciferase®
Reporter Assay System Promega USA
DMEM/F12 Opti-MEM FBS
I Gibco USA

USA  Fast Start Universal SYBR Green Master

Sigma

ROX Roche Switzerland ~ RNase free
water TaKaRa Japan
1.1.3
pCMV-HA vector Clontech USA
pCMV-HA-HOPX
FAS
pGL3-basic—=FAS -1086/+170 PPARy

pGL3-basic—PPARYy -
1985/-89 C/EBPa
pGL3-basic—=C/EBPa —2214/-19 KLF 7
pGL3=basic-KLF 7 -
2270/-70 A-FABP
pGL3-basic-A-FABP -1983/+35

1.2
1.2.1
[21]
12 AA
PBS
37C 65 min 5 min
DMEM/F12+

10%FBS+1%K
100 600

15 mL 700 g 10 min

10 min
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700 g 10 min Lipo-
700 g 10 min fectamine 2000 24 h
- S-V
160 wmol - L™
2~3 x10° + mL™ 5% CO, Oh 24 h 24
37 C 48 h h 48 h 48 h 72 h 72 h
80%~90% 96 h Trizol
1.2.2 RNA PCR 1.2.4 Real-time RT-PCR
TRIzol®Reagent c¢DNA Real-time PCR
RNA RNA OD 0D260/280 18~ ABI 7500 Real—time RT_PCR
2.0 RNA Fast Start Universal SYBR Green Master
cDNA -20°C ROX 2x 5 puL  ¢DNA 1 pL
1.2.3 10 pmol - L 0.2 pL  ddH.0 3.6 pL
12 AA 10 pL. 95 C 10 min 95 C
15s 60 C 60 s 40
1.2.1 6 B-actin 278 Ct
80%~90% 1
1 Real-time PCR
Table 1 Real-time PCR primers used in this study
GenBank (5—3) bp
Gene name GenBank accession No. Sequences of primers Product size
KLF 7-F GACACCGGCTACTTCTCAGC
JQ736790 e 270
KLF 7-R CTCGCACATACTCGTCTCCA
FAS-F AAGGAGGAAGTCAACGG
NM_205155 196
FAS-R TTGATGGTGAGGAGTCG
A-FABP-F AGTTTGTGGGCACCTGGAAGC
AY675941 143
A-FABP-R CCATCCACCACTTTCCTCTT
B-actin—F TCTTGGGTATGGAGTCCTG
NM_205518 331
B-actin—R TAGAAGCATTTGCGGTGG
PPARy-F GGGCGATCTTGACAGGAA
NM_001001460 175
PPARy—-R GCCTCCACAGAGCGAAAC
C/IEBPa—F AGCTCGACCCGCTGTAC
X66844 329
C/EBPa—R TGTCTTTTTGGATTTGC
1.2.5 Assay System Promega
DF1 ICPA-I
2~3 x10° + mL™ 12 1.2.6
80%~90% JMP 5.0 t
0.2 pg 0.8 pg P<0.05 P<0.01
DF1 ICPA-I 5
pCMV-HA-HOPX
pCMV-HA vector 2.1 HOPX
37°C 5% CO,
48 h Dual- Luciferase®Reporter HOPX
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fER, RSN EREMHXWEERFEKLF 7,
PPARy. C/EBPa., FAS F1 A-FABP, #| Fi Re-
al-time RT-PCR 7 ¥, LA B-actin HINZ:, ¥
X8 AR HTAR 5 40 M 4 ALt 72 Fh HOPX E: R i3 =ik 5T
XSAPNFEERKHEM, GRER, SXTHA(pC-
MV-HA vector) #8 tt. , HOPX &t Kl 33 25 3K 7 &A%
KLF 7 2K K&, HFEXGRIAE T 4055 2410
24 hif, EEEER (P<0.05, JWE1-A), 7EHS4
72 h B, K& EZER (P<0.01, WE 1-A);

HOPX #: I it 3% ik V] $& & PPARy. C/EBPa #il
A-FABPHEBIRER, HH, PPARyERFRILAERTE
S RTIE N M Sk 48 F 72 h BT AR B E X H
(P<0.05, WLE 1-B), C/EBPa3:HEEXBEFHES
446 24 h B 15 B F 2 7 (P<0.05, WHE 1-C),
A-FABP EHWIE X EMAEFZE L0 hET LB E
EZRH(P<0.05), HRMME72hE, EHREEER
(P<0.01, WLE1-E); ifFKik HOPX FERXf FAS B
BIRIA T (WLE 1-D) .

pCMV-HA-HOPX

pCMV-HA-HOPX

A 0.0045 [ pCMV-HA vector B 007 o pCMV—-HA vector
o T
A [~ o 0.
£ 0.0030F § 005F & 00008
£ 0.0025 8 0.04 < oowws
< 0.0020(- 2 003 : P
o 3 By
& 0.0015- < 0.02 X goooolZE 1L Z
B oy £ ool "
0.0005 | - Y - B (8] (h) Time
0.0000 7 i |\ 0.00
0 24 48 72
fif 18] (h) Time A [E] (h) Time
C § pCMV-HA-HOPX D 8'3312” pCMV-HA-HOPX - 8'8323: pCMV-HA-HOPX
- | O pCMV-HA veotor 00012 O PCMV-HA vector & 00035 O pPCMV-HA vector gz
g Z// = 0.0010 £ 0.0030- ;%/42
! _ g T & 00025 7
g 7/%4 £ 0.0008- T = 0.0020 fé
< _ < 000065} = i .
3 _ @« . = %
8 /% < 0.0004-7 T 0.0010 « .
_ 0.0002-/ = 0.0005-77 ;,/
' ' e '72 0.0000-%4 1| L 1 0.0000 : .
48 0 24 48 T2
At [ h) Time f} il (h) Time B fEl (h) Time

*FR P<0.05; **FRR P<0.01, T,
* means differ significantly (P<0.05); ** means differ extremely significant(P<0.01). The same as below.

1 HOPXidRiAXiBASAF4M KLF 7. PPARy, C/IEBPa. FAS F1A-FABP EREFRAKIF
Fig. 1 Effects of HOPX overexpression on mRNA expression levels of KLF 7, PPARYy,

C/EBPa, FAS and A—FABP during chicken preadipocyte differentiation

22 IREAHOPXEREMEHAKSHIEXEE
EREEIFEERNRI

Jit—# T ff HOPX FEFXT gl & B EE A A
Ja s FiE MR, AR 26 3R M DU 2 R £
A, 4t HOPX B:F ik FIkXT KLF 7. PPARy. C/
EBPa. FAS Fl A—-FABP 2 H J5 sh FiG MR M
RN, 534 (pCMV-HA vector)Fi L, 7E
AGERBTAB AN, 3Rk HOPX ZEH Btk B =&
i KLF 7 2B 8 )8 3 7 15 1 (P<0.01, WA
2-A-1), BEHWIRA-FABP R B sh FiEtE(P<
0.05, UW.E 2-E-1), {EXf PPARy. C/EBPa#ll FAS
FEF s FE T EmE (WA 2-B-1, Kl 2-C-1,

B 2-D-1); 7EXSIERET4E4N g R (DF1) F, 3%
5 HOPX JL A 7] 2 2 N ) KLF 7 2 E J3 3+ 76
(P<0.05, ULF 2-A-2), B 3358 PPARy Hl A-
FABP 3 A J3 3 T ¥ £ (P<0.05, UL 2-B-2, K
2-E-2), {HEX C/EBPa#Fl FAS 2 & 3h T 16

2 (LE2-C-2, K2-D-2); TEXGKAILRTAS
i i o 2= (ICPA-D) W, i 5R3k HOPX N B 8.3
W KLF 7 2 FH g 3 F &  (P<0.05, UL K 2-
A-3), BENETE PPARyF: 5 3+ 1% P (P<0.05,
LB 2-B-3), X C/EBPa. FASHIA-FABP}:H 3
T iE X (W E 2-c- 3, B 2-D-3, KA
2-E-3),
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Fig. 2 Effects of HOPX overexpression on the promoter activities of chicken KLF 7, PPARy, C/EBPa, FAS and A—-FABP genes
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HOPX ZHFEHZLSOIEA T RIERE R 4
FIFRC ERA, BEEMSEMHLA LT+
R FEAEXTE A . RAbRI K2R . KIER R
EEBAE I R B e AT KB, BEE R . RIEE
WASA K, BiE R RXSRE AR b 40 Mo gk B X A8 i
AT E FRAE RAG™, S84l = At
LR, HOPX EREERKR .. KI5 R AXEEIIE
PR RIK, Hit, #EWHOPXEF T EE2
SFHEARLE. KERAGEHERERFEERENA
Z—. AL HOPX R WIGAE K AT
EEEEREME IS FIEE, BN HOPX EEH
S50 EHAERKETAE.

B LZH B AT AT A AE U7 4 AR YR TR T 1R e
THME™, KeeZEWF5TiEH], HOPX Z:HGEB{E
BRI 4K, B HOPX F: R B AL RS R ig
ignpE b R . AR5 A, HOPX B:[HEE
5% 8 PPARy. C/EBPafllA—-FABP %A mRNA
Ex(WE1-B, ®1-C, ®1-E), FERTAEI40
M-S 404k 24 hBt, ik HOPX B 1 ¢/
EBPoEFRFEBEFRHLE 1-C), FHEf, &
B TR e R E F KLF 7 Rk & (L
B 1-A), #edl HOPX %A v] 66 A {2 2 XS i A5 iy
YR A ER o X9 R AR AT IG I A I . 39 A BT 4k
4 2 (DF1) BG4 BiAg i 4 & (ICPA-D
DR FLE A SRR, HOPX A GE
fif 1458 A—-FABP F1 PPARy R (1 5 36 7 1% 1 (L B
2-E-1/2. E2-B-2/3), Ml KLF 7 2R 5 3IF1E
(L 2-A-1/2/3) o FIEEKBERUR A R 44
R5 mRNA BB e REA -, &R
HOPX #:H 7] ge B {2 FEXG A i s 40 it Ak VR F

AR L, TEARYMEF HOPX BK i Rk
AR 2B EEREE RS FEERZWAEE
5, X AREH TiX S g Lt A5 5 S A4 MRS AN ]
KRR, 1T2K HOPX JER 48 h(EF 24 h)
At, C/IEBPoFEFZFRAETFE (WK 1-C), {HpCMV-
HA-HOPX #1 pGL3-basic—C/EBPa (-2214/-19) 1L4%
a8 hf5, WEFEFEKRE R, HOPX EE i RIA
Xf C/IEBPoZ: A A B FIE T B E % (P>0.05, UL
E2-C). X —ERFEEAIREEH T C/EBPakt
B shF e ZEE A Bk, BT BN BB S B

ek I C/EBPo BB A 3 F M B SOR S FITEHE, H
X — R 7 FE— A IR IRHIE

HOPX B HE A% B HE A58 5 DNAZ
&, R 5EMEASE S KEEH, HAE
M5 HOPX B HMHEAEAM 3 /NEA Y, HDAC2H
SRF ¥ 5 g i 40 ffd 531678 5% . Mikkelsen I X R
B, SRF BEMHI/NE 3T3-L1 4084534E™"; Yoo 250
FUEREH, M HDAC2 REARFEAS U 4H B 7™, Rl
HEMZEXS AR 4 A B, HOPX IRk
SRF #1/2k HDAC2 & H HAE RS AE B 4 A 431k o

ATt F ik HOPX = FE XTI I £ & (45
1) EEEREREMG S FIEEEW . B T4
MUt FEE 2, S B HOPX JE N 7EXS Rij JE i 4
M4t BOPERT, BRI BRI A s FIE
SHrhh, BRREEIFRAMIESS . &MU K
HOPX 43 TYE NG 05 . BSR HOPX E I AERE
JE 1 40 B 44k e B B BE 2 A FAE AL FRR A
5T, {EE T E HOPX &8 IR I A K & = vl
EHFo
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