2005; 32 (6)

EMUFESEYYNIEHE Prog. Biochem. Biophys. . 557 .

F IR S R Geh 53 CHIP X
TGF-B {55 @By A0 141875

wEE ¥ F KFE AFW IRE HEA”

(R RIE SRR, FTHREA GRS P TEE, 1bat 100084)

WE TR S A EAEHE A CHIP X TGF-B {5 5l g R4, R VISR RIE R KL R R4, @i
W IERIE CHIP FIFEE A R (Mv1Lu-Tet of ECHIP). F FI St AN B AR, I CHIP 1) i i 308 AT 5k 25 A 40 e
W Smad2/3 £ /K D RBEHR S TR IT I CHIP £ (A 354 ] W i f#X Smads /5 AL R FE S 3m vk 3F
— I G BN TR 45 B WO CHIP & 1 R A2 N R TGF-B i3 10 Rk A JunB (I8, Rk 45 R 4¢78 CHIP n] LA
A SRy — T I AR 5T A Y TGF-B {5 5 i 2%

48R DUFR S, CHIP, TGF-B, Smad2/3, JunB, il

ZR2ES RIS

ok A K ¥ B (transforming growth
factor-B, TGF-B) #F KL~ NKEA ZMAY 7
e 4 e N 5. TGF-B 15 5 Nanlfubh, 4t i
2k, JK N Smads H FB AL ERZ AN, 5T
ANFEIRIE ARG . A ST, SERIE R E
G, MANEFUER, B, Sl
PR R 2 MR B A L T B AT A A5 B R
KA TEZAE P, X TGF-B/BMP {5 5% 538 % (1 i
SO W T 7 A SS9 B 2B K e R 73 1 LA
I, MG TR R E AL S ) TRIBEST .
PAR BT I 7, — B AT ORI
.

CHIP (carboxyl terminus of Hsc70 interacting
protein, CHIP) 4 Ballinger %P 1999 S R I —
A~ Hsp/Hsc70 AHBAF H 2 1. BATTHT I O A 1 i i
BEQU A BT A i cDNA SCHEE, &L CHIP J&
Smadl A L AE &2 . FATHESE T CHIP X/
Smadl JJT 413 1] BMP 15 5 1 i 11 5 4 -9 LA &
12 L e A U i RIS TS 0D, A 3L CHIP X
TGF-B 15 5 it ¥ B AT SO A HIO SRiM, X 48t
FY AR P BRERG, AT T #
CHIP 7t TGF-B {5 5l T A 1 ohfe, AR
B N, TGF-B 15 5 1) Mv1Lu 41 f i 48t 37 7 52 DY P4
U RIS CHIP I 2, )] e 4 A 3
MNEE DR e s /K P 42 40 i A CHIP 3R RIS, A
TIAE—Fhigt A% 75 57 50— SR AT §2 1~ A %¢ CHIP X
TGF-B {53l % 1 P4 11 1.

1 #RFTTE

11w

DUPR 25 i 45 R G K ik kL (pTet-off, pTRE2,
pTRE2/Luc) T CLONTECH % wl; ZK [ 5 Hi %
¥ % 4 5 BioRad j” fil ; anti-HA. anti-JunB
Smad2/3 FL4 4 54 Santa Cruz 1 BD 2 &) 77 i
PVDF J5 AN 4% EE BT Fl =90 =Ht ) ECF 1 3
K6 FR 44 % Amersham Pharmacia Biotech 1= /il 5
¢ 6 I XU 15 43 BT & 4t (Dual-Luciferase Reporter
1000 Assay System) A Promega A 7] ;= fiftr; TGF-B1
A R&D A 77 . Mv1Lu (BRI 1 52 41 i) A A 512 56
ERAE, T 10%A4- 15 (FBS, Gibico) ) DMEM
FiIRdE, 37°C, 5% CO, B FrMih e, 4 e g
KM LipofectinAmin2000 (Invitrogen 2 ).
1.2 7%
121 VUM R FERGA MR, Helia
B A 2 P ME 5 A (Neo™) 1) pTet-off it i % 4L 1t
MvlLu 40, WERAREEE T T 96 fLikct, BAE
2 g/L Wi % (GA18) [ FRIL i 1 B 2 K 4A pTet-off

*[E R HARBI A IS BT H (30470888), 1F 5% 5 45 JLRMF 7T 4 e
I35 H (973)(2001CB510006, 2002CB51300) Al 4% 7T 4 4 %% By il H
(20240005-06).

IR A

Tel: 010-62785076, Fax: 010-62773624

E-mail: zhijiec@tsinghua.edu.cn

Wk H . 2005-01-04, #2532 H 1. 2005-02-28



. 558 . S YRR R

Prog. Biochem. Biophys. 2005; 32 (6)

BEDST B0 40 1 me I . 5% I iy A7 5 0 28 Wl AR 7 B A
() VY R Z i B 6 (pTRE,/Luc) 32 5k 2 _F ik 41
M veREr, JE I OGBS FERE TR . e
Hi% SR E m T AR S, RIAZ DU PR 257 4% 2 i R
AT BEVE S N R gL Rk CHIP R4
Ml ¥k (pTet-oftMviLu). K 7 5 HA 45 & I
pTRE/HA-CHIP 3 ik Jii ki 5 W %% &= i Pk Ik
(pTK/Hyg) JL [ 4 |18 pTet oft-Mv1Lu Y540 f ik
H, LU 2 o/l G418 A1 0.3 /L 145 % (Hyg) k5%
FRIEREFR . Gk (R EESn 1 0.2 g/L PUIRZE LU
il CHIP JEPR ) k), ol i hELfs, Hke
VURRZE, Hoi BTN, %552 CHIP JE R KA.
1.2.2 G BNk, 45 & A0 Mo 5% 5 1 & 5O & A DY 2R
FRFRIE, AR N 35 mm [IEFEAE T, 48 h 5k
RN M. 200 wl 4> 40 i 2% A (400 mmol/L KCI,
10 mmol/L Na,HPO,, 1 mmol/L EDTA, 1 mmol/L
DTT, 10% H i, 1 mmol/L PMSF, 0.5% NP-40,
A EE AR T 0K E2# 30 min, 12 000 r/min
T4 CESL 10 min. 5EEFE ML SDS- 2R P I I 1 Bt
JK LUK (SDS-PAGE) 73 &) J5 EAT S B BNk, HLA4
VE IR Z: BSCHR[4~T131E1T .

1.2.3 D EMER S /0BT (luciferase assay). HR 5K
B WAL, BN, TGF-B 5 5 (1 i) 45 i ki
(CAGA),-Luc A1 2 JFoki pRL-TK %% Y 43 53 il 5 7
TES B VU 2B 9755 12 FLBRF, 6 h G N
7.5 ng/L 11 TGFBL, k48557 18 h, Wak4 .
REAL NN 150 w1 40 Mo 24 v, = il R e 3
15 min. 7E%¢ 963 Mg 20 BT X (Top Count) & H A6
TR EEASFLA I 30 wl 56 E B AL R, 15
N 10 o Bk an f s, A1, WE 2t E M
W BOGRIG R 3 I, T B #E 4 Promega

@ 44

+ - + - 4+ -

Tetracycline

CHIP —

1 2 3 4 5 6

(b)

AR RGNS (pRL-TK) 2 1F 5 #E47 4e it 2%
I3 AT

1.2.4 JunB 3% S HRIE. 2R R FERCERIE
CHIP W40 Ml v %, 55545 & BN & DY PR 2 15 57
FEHALH 35 mm [EEFRALT, 24 h J5 N\ TGF-B1
(7.5 pg/L) k88595, 20T 4. 20 h W3k 4 g,
24, FPEENIERLI JunB JE BRI )R,

2 & R

2.1 MRFRFPERIEMARME

Fé g F ik pTet-off (1) Mv1Lu 40 Jitd £ I I 4 4t
pTREy/Luc, %5 t9¢ )0 28 MgiG I A AR 75 5 %
R AR 20 5 LA 1 5 AN SRR (45 R A BoR),
¥ pTK/Hyg Ml pTRE,/HA-CHIP L% Y 55 52 3R 25
WAL — RN b, G418 FIl Hyg WU i ik 73
B 25 AN G Mo R v . R A ELAH M I EE IR TS R
A2 mg/L UM E MR FRMET, anti-HA $TAEE T
G g2 EPIEAST . ] 1a Won i 3 AN TilE, i LUE
i, DYRRZE AL 40 A anti-HA $T 4R A A I 2]
HA-CHIPZE (I I0£IE (1, 3, 541), BRIPURRZE (A7
TEFIH T HA-CHIP [3R1A, 17 25 bk DU PR 25 5 A
W] %K) HA-CHIP FIPESAT (2, 4, 6 41), &
IRIZAN i HA-CHIP 25 [ 1A 1A 52 21 DY IR 2 1) 7™
KA. Ryt — D ISP R K 6] HA-CHIP 75 3
PRSI, R0 ST DY PR 289K B B
kIR IR R TR B 1 b g RO, DU ERK
JE2h 2 mg/L B CHIP (1R IA B se A4, bl
DY B 29K 2 1 A, HA-CHIP 33k 832 Wi T i,
76 PUBR UK 2y I HA-CHIP g KB £ ik, Xt
HZ 40 L 1) HA-CHIP %3 52 DU R 229 B (1) 15
HA R EHANE.

| Tetracydine ————______
2000 1500 1000 500 50 0 mg/lL

- ow o =

Fig.1 Tetracycline regulated expression of HA-CHIP in stably transfected cell clones

(a) Stably transfected cell clones were grown in the presence (Tet") or absence (Tet") of 2 mg/L of tetracycline. (b) Stably transfected cells

(11#) were grown in the presence of different concentrations of tetracycline for 48 h. Western blot was performed with anti-HA antibody.
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Fig.2 CHIP decreased Smad2/3 protein level in tetracycline
controlled Mv1Lu cells

Stably transfected cell clones (4#, 11#, 15#, 21#) were grown with (Tet")

or without (Tet ") 2 mg/L of tetracycline for 72 h. Smad and HA-CHIP

protein expression were detected by Western blot with anti-Smad2/3 and

anti-HA antibody, respectively.

2.3 CHIP #i#) Smads N SHEREF

DL b Epi g BT LA Y, CHIP )i &3
K AR T 40 M N Smad2/3 & /K “F-. Smads 4
TGF-B i i h 2 N 5 S i A, Bk,
CHIP [#{X Smad2/3 & 7K ¥ 1] fE 43 %M Smad2/3
RS R e G k. S T WS I R AT e E
AR &4 Smads 454 0 H N 9% &
il B IR AR A5 R 48, AF CHIP i 8 R IA H A5 vl ~ W

60 000 -

50 000

40 000

30000

20 000

Ralative luciferase activity

10 000 -

0
Tet" Tet™

Fig.3 CHIP inhibited Smads induced gene transcription
CHIP inhibited transcription activity induced by Smads in tetracycline
controlled MvlLu cell. Stably transfected cell clone (11#) was
transiently transfected with (CAGA),-Luc gene and grown in the
presence (Tet") or absence (Tet") of 2 mg/L of tetracycline for 48 h. The
cells were lysed and luciferase activity was assayed according to the
manufacturer’s instructions. The data are presented as relative values
normalized with internal control. The standard derivations are shown

based on 3 repeat results. [1: -TGF-$3; l: +TGF-B.
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Fig.4 CHIP inhibited JunB gene expression
Stably transfected cell clone (11#) was grown in the presence (Tet") or
absence (Tet”) of 2 mg/L of tetracycline for 48 h and then treated with
TGF-B1 (7.5 mg/L) for another 4 or 20 h as indicated. The cells were
lysed and subjected to 10% SDS-PAGE and Western blot was carried
out using the appropriate antibodies.
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Tetracycline Controlled CHIP Expression Inhibits TGF-B Signal Pathway”

XU Xia-Lian, XIN Hong, ZHANG Xin-Jun, REN Fang-Li, WANG Yin-Yin, CHANG Zhi-Jie™
(Department of Biological Sciences and Biotechnology, Institute of Biomedicine, Tsinghua University, Beijing 100084, China)

Abstract To investigate the regulatory function of chaperone interacting protein CHIP in TGF-B signal
pathway, a tetracycline induced CHIP expression stable cell line (Mv1Lu-Tet off-CHIP) was generated. In this cell
line model, it was observed that overexpression of CHIP dramatically reduced the endougenous Smad2/3 protein
level. Luciferase reporter analysis showed that CHIP inhibited the Smads induced transcription activity.

Furthermore, Western blot results indicated that CHIP could downregulate gene expression of JunB, a quick
response gene induced by TGF-B. These results provided new evidences that CHIP might be a novel signal protein
negatively regulating TGF-(3 signal pathway.

Key words tetracycline control, CHIP, transforming growth factor-g (TGF-B) , Smad2/3, JunB, inhibition
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