rf 41 B 2B 2% 2% 3] Chinese Journal of Cell Biology 2012, 34(4): 343-348 http://www.cjcb.org

BATF23§ Wnt{5 S8 % 22 IR R 53

AR XM HEE el FREE™
(VLI TR 7 7T LB 27 15 BRI IOBR, B 310018;
R RRB L RO ST A L S A B WU, 38 200031)

BE Witz FEREIAENERN G ERMRT, HRENKAERREEMMKX. BATF2Z
—AFTEL IR R, ARENLEA AR 1A, B AT, BATF25 Wntfs 585449 X & 4
FHH ZI R AR EHIRE A B AN, Real-time PCRA=Western blot X ILBATF24¢ % #A Wntfz 5 i@
34, it KA BATF27T B 2 T ATCF4/B-catenint) 4% 5 & M A= Wntfz 5@ 3 F 2 A B 69 R 3&, TUA T
B 28 A% F 4 B-catenin, FEMIBATF2T 4818 if T 8 48 A% 7 69 B-catenink 52 I3t Wntfz T8 3469 T

. B LER A I H Wntlz 5183 TG 76 7 - T — 91K

KHEiA

Wtf5 53l Bt — 45 T R AT AR 5 4 Tl 2,
AR B LB 4, e 03 R AT v FE I [ . H
AT S R RN A, Wintf5 5 380 2% 1K) = 2k 03 B 68
Wnt, Frizzled, LRP5/6. Dishevelled., APC. GSK3p.
Axin, B-catenin. TCF/LEFFIZ £ H. H HAARIE
FHMLEIA: A i WntE [ [5) 40 B 115552 A4 Frizzled
SR B SZARLRPS/645 & ), il R M 15 5 e &, 0%
A 5+ ¥ Dishevelled, M il 1 i it H Axin-APC-
GSK3PBJE i [1) [ fift 5245 1 % B-catenin 1) 3 12 {1, 32X
B-cateninf- 41 Jf Jit N AR 2T A%, B 25 sk R F
TCEIE A G AR, B4 T IEEE 3 %P . Wntf5 5
PRI N UFREIE N 2802 5 A SE S5 A T, Weyclin
DIP, c-myc. BOREZ FNTFTE R L], Witf5 510
B R FE OS5 VF 2 NI 1) R A Ok e BT 3]
(R IEARDCHERSS, Ay b, 6T~ Wntf 5 18 T 08T 24 (1)
PR 28— B R A KA TR TSy ) 2 — T

BATF2j— AN RO FE A . 20084, Sus”
T 3-BAFN-B)AL BE R SR Im AH M )5 15 7 T R 3209
Mo 4. TEN-BIHE T VF 2 5 B R4 ik
MICHIFEK], BATF2( X F5 A SARI, suppressor of AP-1,
regulated by IFNP) i & Hirp 2 —, BATF2(basic leu-
cine zipper transcription factor, ATF-like 2)J& 7" BATF5
T, XK A UE A A IR B RS ), J& T AP-1/
ATFE 5 5. BATFfg FllFosse 4 P 45 fre-Jun, B %
BATF/c-Junt — SR &, {H 2 tH TBATF ¥ A 4% s U
SR AR A, T LAREAI R AP-1 (1) S50
P HHFFTER, BATF2i# i c-Jun P A BAE HI K40

BATF2; Wntf 5 il % ; TCF4/B-catenin¥ %1% 7 ; B-catenin

TIAP-1REPE, 552 T fcyelin DI®Y, CCNIMAEEEA,
ST ) ST BEL 3 v 0 3t 4 P4 T

SRT, H RGOS TBATF2(1) Ih fig 37 5 e 40 of
Ok, Ak T RBATF2 2 50 5 5 HAh (145 5 %
1%, Bl 1z H O R B A AL KA . Real-time PCR
FWestern blot/x FIBATF2 1] LA R Wntfs Sk . i
2 IABATF2 1] H 2 "~ Y TCF4/B-catenin 1) #% 5% v& 1'E
FIWntf5 5l B FUEE R 2k, R BATYISUE W
BATF2 /21 i 144 B-catenin 1] H A% 2K SEEL T 1 Wit {5
S .

1 R 5R%
1.1 ##3

L1l Rk, @#cAetmfetk  pcDNA3-HA tagEL
Wi iA# K. pRL-SV40, TOPflash, FOPflash. E.coli
DHSal# & FH AR S50 % R A7 293 T4 fu ey - |5 R} 2
Bt bt A iy B2 00 5 B 2R A 5 AN i AR 2E R
P4 B 2

112 E£ZXA F ik

fectamine 2000 Transfection Reagent.

DMEM5 . Lipo-
521 1135 A Tri-
zolik AT Invitrogen s 7] ; Dual-Luciferase Reporter
Assay Kitll)-J- Promega’s f@ ; ReverTra Ace gPCR RT

Wk H Iz 2011-12-07 52 H 1 2012-01-30

WL P RS AL BB R 4 (No. YCX-S11021) VLB T K2
BHIFE 55542 (No.1016834-Y, No.1016845-Y)FIHIT4 H SR EF% 34 (No.
Y2090935) % Wy 5 H

*HAEH . Tel: 021-54921139, E-mail: zhangkangjian@sibeb.ac.cn
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BRI -

Kit. SYBR Green Real-time PCR Master Mix-Plus 4
T TOYOBOZX ] ; 4 o 4 i# i RIPAFI 48 i #% £ 1
55 40 i % d 1 Rh 2 R & T 38 = R 2l A
w5 B-tubuliny LA 16 5t B AL AW RH AT R A
A ; HAPUANE T Abmart/A 7] ; c-myceHifk. H3HUAF
B-catenin)lj-J- Santa Cruz/s ] ; cyclin D1§i{40E T+ Cell
Signaling Technology /A 7] »
1.2 7%
1.2.1 pcDNA3-HA-BATF2 4 ik i #5494 2 i
PENCBIEHE ZE b 32 11 (I BATF245 i) ¥ 1) (Accession
NM 138456.3), i LA LAY LR AR S A
PR W) B B 2 825 bp ) 4 i > 41 TR A pUCS 7 it
bi, £38pUCST-BATF2, hit—2 0> 1 ok, il
W) F %) 40 K Primer F: 5°-CCG GAA TTC TGC ACC
TCT GTG GGG GCA AT-3’; Primer R: 5°-CCT CTA
GAT TAG AAG TGG ACT TGA G-3’. 5| A\ i 4] {7
REcoR TF1Xba I(H] FRIZKIR), [FI 2 HBATF24
B IMATG. LApUCS57-BATF2 A #E AR 48 ik PCRY 14
BATF2% 14 [ 51 . 38 3 AH Y. 14 5 D47 55 ¥ BATF2
Tl I %) 3% A\pcDNA3-HA tagZ§, 14 73 %|pcDNA3-HA-
BATF2, BiFU) %5 52 - W56 52 2 4 RHSE R AE (1) 1A
122 fafizic 293 T4 T2 10%fI[ 4 L35 )
DMEM {55 5%, 2 RALAR— IR, 1£5% CO,. 37 °ClH ik
IS ELIBE SN
123 fmfiestfefolb® YT ROB A R
TofLb b, HE2K 40 K 42 90%~95% ] JT 4 4 G
ARG Y 45 18 W, Lipofectamine 200035 771 &1 it 9] 45 .
Y636 hJ INLICI(Z K B2 2520 mmol/L), 438 hji5
HV A0 BdbAT R — A
1.2.4  RAEBRE KRR Z A0 Yl 4 A
SOk, #4436 h J5 JNLiC1(20 mmol/L), 4b348 h)5
PLBZ i i 24 A 4 fi, FH ¢ ' 5% Tl 41 5 356 DR I 38
TG 5 56 25 WRAEL AN N 23 B 98 O 2 I A, U
HI A ESG T, LA = 5.

e Y P S5 20 TR A -

pcDNA3-HA-BATF2 (HA-BATF2)+TOPflash+
pRL-SV40, pcDNA3-HA tag(EV)+TOPflash+pRL-SV40,
pcDNA3-HA-BATF2(HA-BATF2)+FOPflash+pRL-
SV40, pcDNA3-HA tag(EV)+FOPflash+pRL-SV40.
1.2.5 Real-time PCR  JHTrizoli:HE B4 i S RNA
I [ 8 5 ilicDNA . fe-mycHcyelin DIFJmRNAZR 1A
IKFEATHIN, LAGAPDH N 2. A8 IS 19

c-myc F: 5°-AGA GAA GCT GGC CTC CTA
CC-3’; c-myc R: 5’-AGC TTT TGC TCC TCT GCT
TG-3"1"); ¢yelin DI F: 5°-CCC TCG GTG TCC TAC
TTC AAA-3’; cyclin D1 R: 5°-CAC CTC CTC CTC
CTC CTC TTC-3’'"; GAPDH F: 5°-GGT GGT CTC
CTC TGA CTT CAA CA-3’; GAPDH R: 5’-GTT GCT
GTA GCC AAATTC GTT GT-3’,

PCRZAN: A2 95 °CAFES min, 4R 5 #1795 °C 30 s,
60 °C 30 s, 72 °C 30 siF3R, JL407%, B RE S VB3
MNEAL.
126 @wmlembmieREana®d HAMZENA
5540 2% B TR S o) B 40 Az AN Al iR B
1.2.7 Western blot L BR6FLAR T 140 P bs IR,
TN T4 IPBSYE24K, 45 AL AN 100 pL RIPAZE fi
W, UK RS minfa H 40 B T E R 40 0, RN
B0V, 4 °Cy 12 000 r/ming5.0010 min. B3, H
BCAVEW &5 I B . HU50 pg s 5 VAR 1)
SxELK A PR A, 10 mine _BFE, IRGEIR
HIE80 V, 4M B RHL R 120 VHIYK . HL bk i 7 BV fiss
AR AENR 1o FH 5% e 29 = i AT 1 s,
PP E, o L arl.
128 #%itsae K FH SPSSZt i1 1 %ot 454
it RO RE 9 1 B BEAT S 36 . 7 2 43 . P<0.05
N2 AT

2 &
2.1 pcDNA3-HA-BATF2RIARAIRMEIILE

LLpUC57-BATF2 J # 4, PCRY™ 14 75 FBATF2
Fr B, ¥ BEAT ApcDNA3-HA tag(f]EcoR TF1Xba 1
2 ], K% pcDNA3-HA-BATF2 ., %5t Xl 1) % 5 il
WU PUE B o B T3 51 R SE A AE IE A (1) o
2.2 BATF2]#I TCF4/B-catenin 4% FiE 1%

JEORL S L2903 TN MU, SIZ46 2H J5ORL AT 41 il Ak 3477
EN124, gEREME, FLICIAHEE M5, 5253840
bt R IABATF2 1] B & i TCF4/B-catenin ) ¥4 55 3%
PS4k, AE AT LICIAR B (1) 15 0, BATF2 0] LA R
TRAS KT TCF4/B-catenin [ e 3% PE(1512) .

2.3 BATR2 TAWnt{s 2B TR R

75 1 52 3L 2 X BATF2f¢ % T i TCF4/B-catenin
(RS Ja, E— DR Wt 5 18 B U R
F B2 F mi.  pcDNA3-HA-BATF2#% Y293 T4
JHo, 20 AL FE 7R L 1.2.3. FREUAR IS RNA, J sk
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bp M 1

5000
3000

1 000

750 830 bp

pcDNA3-HA-BATF2(f]EcoR IFI1Xba TXLEF 1) 4 5E . M: marker; 1: X
BEO1=4) -
The identification of pcDNA3-HA-BATF2 construct by endonuclease
restriction with EcoR I and Xba 1. Lane M: marker; lane 1: double-
digested plasmid.
E1 pcDNA3-HA-BATF23 3% by £ E
Fig.1 Identification of pcDNA3-HA-BATF2 construct

13+
12

i 3 Lick-
10 4 Bl Licl-
9
8 -
7 -

6
54

0.4

0.3 - i

0.2 o

8:5:J:|,I ﬂl Ol ™

TOPflash

Relative luciferase activity

FOPflash

JULICIAL #1240 0 )55, [R] 25 430 B 1 % AABATF2 /8% ) i ¥ I TCF4/
B-catenin ) % 5% ¥& PE(**P<0.01).  [F] I 75 4 A FLICIAL BEAT, F1
3 ELBATF 2t [ 4 1] LA B AR TCFA4/B-catenin A< & /K P ) e s 3 1k
(*P<0.05). I+, EV pcDNA3-HA tag, HA-BATF2 JypcDNA3-HA-
BATF2.

The transcriptional activity of TCF4/B-catenin was significantly reduced
by the overexpression of BATF2 compared with the empty vector after
the treatment of LiCl (**P<0.01). Moreover, the overexpression of the
BATF?2 could also reduce the TCF4/B-catenin basal transcriptional activ-
ity compared with the empty vector without LiCl treatment (*P<0.05).
EV is pcDNA3-HA tag, HA-BATF2 is pcDNA3-HA-BATF2.

B2 BATF23TCF4/B-catenind% & 14 A 220

Fig.2 The influence of BATF2 on TCF4/B-catenin transcrip-

tional activity

J&i HIReal-time PCRA M c-mycHlcyclin DI mRNA 2R
ROl SRR, [F75 U LG, BATF2RE48 HH W~
Pe-mycHcyclin DIFJmRNAZKF-(KI3A).

FAN, IR T c-mycAicyclin D145 /K1 (1
ARACAR DL, AN AL B VL 12,30 SRR, 7E293T
2 0 o R IEBATF2 A] 1 Y Wt 53 %1 e A
c-mycHMicyclin DIFFIE(KI3B). X UiH], BATF2 1] fig
JE I I 9 59 T TCF4/B-catenin ) &% 55 i 11 1M1 A c-myc
Hicyclin DIFFImRNAZK R B, 55 3 3UE iRk
i
2.4 BATF2 T4 4% H B-catenin B Rik

N T sE BATF2 T 1 Wt i ) 2L AR HL i), Tk
TR T BATE2% B-catenindg & VK 52 W . 41 g b
HETVENL.2.3, 455 BoR, BATF2/] LA | i B-catenin
FEG L 5 (KI4A) .

B-cateninfE Wnt{i5 = 18 % 1 47150 Uy 5 1) O B A&
A, ANZLLG 85 TCFATE iR A Wk 4s S0 DA

(A)

—
W
]

=
1

e
19
L

Relative expression of mRNA

0.0 =
c-myc cyclin D1
(B)
ol
>
W W
| S| HA

|.. -—-| cyclin D1

|- - . |c-myc
[ s s B-tubulin

A: Real-time PCRAG M 7E293 T4 i i, [4] 25 2 AH L il R IABATF2 1]
PL R il e-mycHleyclin DIFImRNAZKF-(**P<0.01); B: ££293T4i fid b
BATF21] L N iflc-mycHleyclin D1EE 1R 14K . L, mock A ANFg
JRCRLI 25 (3 %) I, EV A pcDNA3-HA tag, HA-BATF2 JypcDNA3-HA-
BATF2,

A: the ¢-myc and cyclin DI mRNA had significant decrease by over-
expression of BATF2 in 293T cells compared with the empty vector
(**P<0.01); B: the c-myc and cyclin D1 protein levels were signifi-
cantly reduced by the overexpression of BATF2 in 293T cells. Mock is
not transfected with any plasmid, EV is pcDNA3-HA tag, HA-BATF2 is
pcDNA3-HA-BATF2.

El3 BATF2XiWntf5 5@ Tiff B inE E #5200
Fig.3 The influence of BATF2 on the expression of Wnt

target genes was detected in different cell lines
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Wt

it L

Fesko A1t —20 9p M B-catening: 41 L 5T AN 41 i #%
H AR AL, 45 3L R 7 FHLACTA B FTAS Ak 311 475 250

T, BATF2# v DL B {1 B-catenintE 41 g A% H 1) 7 & 5 7 B-cateninff] HiAZ i o

(A)

(B)

LiCl-

LiCl+

LiCl- LiCl+

B-catenin

Cytoplasm Nuclear

o X @S‘@
¢ W Wl

— - -
- - - - ” ‘l B-catenin
I.-- - - “| B-tubulin

L.—-«-—-———mm

- - - .

e

(K4B). A B UF B 40 )0 4% H 11 B-catenin 7 7 H
A2 B8 i 1 g 420450 B DL BRATT A A BATF245 v 6E 1

A: BATF2 downregulates the B-catenin levels in the cell; B: BATF2 downregulates the nuclear B-catenin levels. H3 is the reference of nuclear, the result

shows that the separation of the cytoplasm and nuclear is successful. Mock is not transfected with any plasmid, EV is pcDNA3-HA tag, HA-BATF?2 is

pcDNA3-HA-BATF2.

E4 BATF2TiA4A4% & -cateninf) & £
Fig4 BATF2 downregulates the levels of B-catenin in nuclear

3 itie

M T WHFUBATF2 S 75 52 M Wntf 5l i, FA/ 144
T BATF2R) FAZ 0k Uk, I F %<l 28 il i o ik
KI5, Real-time PCRA Western blotfilll 7 TCF4/
B-catenin [ % S i M FIWnt{5 5 38 1 R IF H bR & K 1Y
RILTEDL. 4R s, i FRIEBATF2 0] LL i 55 TCF4/

B-cateninff) i s P8, JF7EMRNAZK V- H & 4 K -
N AWnt{E 538 B (1) R H AR 3 Kl e-mycHeyelin DI
y2eik. RIS, i FEIEBATF2A] B i 40 i o 1
B-catenin. FAIHI AL HED, BATF2n] i i 1 46
}%H  B-catenin i SEHUG Wt 5 10 8 1 1 o

KT BATF2U0 41 ik #1B-catenin, F A
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HEW AT e JEBATF21 #5 T B-cateninff) H A% B fift. A
VR IF 5 40 i B8 e 4 i, B-catenindfi A7 745 HY
R R R . B-cateninf HiZ L 2 — AN 2 N5 5
P, HEmat R Bons 5izd B 7 E 254
CRMI1U, APCUIfI RanBP3!™, 1, APCI T 7ENE
J U I 5 M) B-catenin [ Bl 182 44 K 1 25 B-catenin 1] [
fift, & fig NAZ 47 B-catenin K] HAZ FFEMF, thT-APC
1) 52 AR 17 3 BT Wil 2% 5 0 WO AR 22 98 5 0 IL
I &b T TR R AR R R A S D) R, jfifRanBP3
H1 T~ e 0% 1 455 B-catenin Hi 422 [ A 177 1 DA Ay A2 4101 3
RIPY. BATF2 /& il 2 5. a0 283 R R 1 77y
B-catenin¥IA5 & PEAE AT

BATF2{E 4 — Mz e &, O IRIE U
BATF25j c-Junfy A HAE I, 1y c-Junfig &5 TCFA45 &
IEVRFEWntf5 Sl g™, firLh, BATF2 5 c-Junf¥jAH I
YER AU AT LS AP-1I¥G 1, 16 0] LLEE g Wntf5
GBS, BT S e-JunfT M HAEH], BATF2/R ]
RE PR LA T A AR B T % e Wntf 538 1% .
Shy H O P R TR BEXU A B4 2 7= BATF2 1] LA
L DAZAP2AHHAER , AW HIED, DAZAP2Y;
TCFARIAH B A & TCFA T S IE W ThREFT A T 1,
FsiRNA T4 DAZAP2 5 fig R Wntf5 S i@ . i
PL, FeAT 14N BATF2 5 DAZAP2AAH HAE R, AT+
T DAZAP2[F]TCFARIAH B AR, eS80 Wt
W . AT HRE PR, BATF2 0] LLa i 4 i PS34H
IR NF-kBYFPEK A SR 40 L 77 3K 608 2% i
55 Wntf5 5 1l B A7-7E corss-talk, /& 775210 Wntfi5 5
TH %, H RN A — PRI

4, BATF21E 2 AN s & h KR IA, 7R IEH
M =R IS . AR A, 8 I R A A
BATF2[{)IE 55 1 H A 24 B, I BRI 1k
A2 R EAEAE IEAR OCHER, [FII, A7 & IE B BATF2 1]
I THLAP- PR3 3% P AT F10 ] e 40 S0 390 J ot 9
CCN ¥y 15 0 o s 4 B iT F 4% IX 4 s T
BATF20] fig 3 1% (M RN o 4545 A S 58 2 B )
T RESE R BERTT T 607, R - BATF 25 R H
S P9 L ) 5 DS99 B AT T RE IR LA TR R
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The Investigation of Influence on Wnt Signaling Pathway by BATF2

Zheng Shuidi', Wu Shuai®, Gui Jinghua', Jia Xiaoyuan', Zhang Kangjian®*
('Xin Yuan Institute of Medicine and Biotechnology, College of Life Sciences, Zhejiang Sci-Tech University,
Hangzhou 310018, China; *Institute of Biochemistry and Cell Biology, Shanghai Institute of Biological Sciences,
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Wnt signal pathway is highly conserved in different species throughout evolution, which plays
a crucial role in tumor genesis and progression. BATF2 is a novel gene, which has shown the antitumor activity. But
the relationship between Wnt pathway and BATF2 has not been clearly investigated. In this study, we revealed that
BATF?2 could influence the Wnt signaling pathway by luciferase report assay, Real-time PCR and Western blot. The
overexpression of BATF2 could significantly reduce the TCF4/B-catenin transcriptional activity and the Wnt target
genes expression, and downregulate the f-catenin in the nuclear. We hypothesized that the BATF2 reduced the Wnt
signaling pathway through downregulating -catenin in nuclear. The results provided an antitumor therapy through
inhibit Wnt signaling pathway.

Key words BATF2; TCF4/B-catenin transcriptional activity; Wnt signaling pathway; [B-catenin
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