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M (DMSO> F, ERA TSR EEF, Ak
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CL-4B 4 Promega =&, RPMI-1640 3 GIBCO /=
M, THERZT 4 R NE R Qiagen 77 M, BAEE
(Dox) MEHREEWIELAA, WHEEEEN
Sigma 2 & F= &, % & G & SuperSignal
West Dura Extended Duration Substrate 1 BCA 2
BB E RN &1 Pierce F= 4.
1.3 itk

Ets1 ARE mEIAE (S350, &% AEME
Ets-1 f¥Em, AR Ets ZiEHMR R RET L
R, WiEgik ERK (P-ERK) (E-4) MR STk
Ptk (Sc-7383), 4131 ERK1 A1 ERK2 §9fE R 105
BB Tyr-204. o Tubulin & B 8 5B JLiE (Se-
52865, &% AIEM o-Tubulin £ 145 ~448 & &
B, BERMLEAEERIUE (Sc5267), FER AN
ERABBUAERNESR, SAEBRIL2 ZRE
B M & AR AT SR Y LMPL b B R TR AR
(0897, Dako), 5 EB & BNLF1 4 60 ku
BOEES 1 (OMPL &M, FEIHS LMPL B
KEREmATURE EE. RAMREMERITSEWL
Yol (HRP) #ric 89 =344 Santa Cruz 7=,
1.4 F=EH
1.4.1 ZAMESEERI, 110° 405 F 90 M
W (50 mmol/L Tris-HCl, 1 mmol/L EDTA, 2%
SDS, 5 mmol/L DTT, 10 mmol/L PMSF) Z4£%;
BBAEREE 30 s, HEAEARTE 10 min, 13 000 gBL
DUEABEE H, DAERMCAERAES, BARRE
H BCA H5i.
1.4.2 HAMREZEE (Western blot) . 100 ug &
B LR N E 4 SDS-EE TR A B A% R R R Tk
(SDS-PAGE) 7+ B, HWERBLERALARIE, &
A4 CHEI™, PBS ¥, HRP R0 =
FEREE 2 h, PBS ¥EH, MALFERAED, X
KRB, B, ERRRANAT, SREHER
B [H o-Tubulin FiAEHAE A A X E (loading
control).
1.4.3 % B 3L ol E-E A i 3B (e
immunoprecipitation Westem blot) . T Rzt
MEMAReED, AP fREF®E (100 mmol/L
NaCl, 1% NP40, 100 mmol/L Trs-HCl pH 8.0,
1 mmol/L DTT, 1 mmol/L PMSE) 0 A 2 i
FIEFRF R RSN R, AR PETIKE
30 min, & F, 7 4°C, 14 000 r/min#5 > 10 min,
REEFB.BCAEMEEBE R E, 4%,

—T0CHRAF. KEAHEMSEB M 20 pg. Sephoros
20 ul. Ets-1 4% 2 pg. A EEAIHEGF PRS £
100 ul R AR BT 4CR SIS #; 4C,
14 000 r/minB 0 2 min, R EFER, 200 ul PBS
P 2 1R, 14 wl PBSEE, M5 .l EFEGE MR
2 1l 10 mmol/LDTT, T 70CIFE 10 min; =i,
14 000 v/minf0 & s, H EIF AT RN i
BERHRK, FERE, A, B ERIE 4CHF
Hit#, TBS ##%, HRPFRICZHERBES 2 h,
TBS ¥tik, MALZERICEY, Xt EBRE, B
%, ERRTHMEAW, SRANELROENAN
FHIIE (loading control).

2 & B

2.1 Dox ¥55 L7 @A+ LMP1 & f) ERFIRT
MK

AT HAE L7 AP HEFHE LMPL REE Dox
BIFWEMFIHAMNXE SEUELRE
), B 0.006, 0.06, 0.6, 6 mg/L Dox fEHT
L7424 h 5, REMBELES, AEAROZE
Bl Dox 5% LMP1 REMFER N, AN
Dox fFAX M, #H Dox 6 mg/L 7 3i5SF 1 h,
2h, 4h, 8h, 12h, 18 h, 24 h FRRBREEH,
R B RN Dox V5% LMP1 Fik #8 8] 2
W, A Dox fEAX R, 4RER. BIES
24 hfg, B Dox AN, IMP1 Fikkag (B
la); TE24 h A, TE6 mg/L Dox 55T, BEES
S AFEER, LMP1 FiEM5E (B 1b).

Fig.1 Expression of LMP1 induced by Dox in L7 cell line
(a) Expression of LMP1 in L7 cell line after mduction of Dox for
24h. I; 0 mg/L Dox ; 2; 0.006 mg/L Dox; 3; 0.06 mg/L Dox;
4. 0.6 mg/L Dox; 5. 6 mg/L Dox, (b) Expression of LMP1 in L7
cell line at different time induced by 6 mg/L Dox. 1:0h; 2; 1h;

3: 2h; 4: 4h; 5: 8hy 6; 12h; 7; 18h; 8; 24 h.
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BORSTAIRN , JEHE LMP1 RIER IR T8] & 24 h,
EHE WA F R E Dox (0.006, 0.06,
0.6, 6 mg/L) HSE L7 TP Ets-1 RIEFM,
Ft—SmMAAN Y Eis 1 BRACRED4L, SR
BR, 0.6 mg/LDox %55 24 hJ5, Ets1 BE
B#iE (E 22y KAFAEBBRAKE (B 2k
HEwK.
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Fig.2 Eflflect of LMP1 on the expression and activation of
Ets-1 in dose-dependent manner
{a) Expression of Ets-1 in L7 cell line induced by LMP1, 1.
0mg/L Doxs 2: 0.006 mg/L Doxs 3. 0.06 mg/L Dox; 4:
0.6 mg/L Dox; 5: 6 mg/L Dox. (b) Expression of p-theorine of
Ets-1 protein in L7 cell line induced by LMP1. I: 0 mg/L Dox; 2.
0. 006 mg/L Dox 3 3: 0.06 mg/L Dox ; 4; 0.6 mg/L Dox ; 5.
6 mg/L Dox,

2.2.2 55 LMPL & Ets1 ®iE KBBAGIAE
BORSTAIZN . AR4E L7 A H Dox 155 LMP1 F&i&
FIFFI &N, EEIMPIE A EFENHADxiES
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Fig.3 Elfect of LMP1 on the expression and activation of
Ets-1 in time-dependent mannen
(a) Expression of Ets-1 in L7 cell line at different time induced by
LMP1, 7. 0h; 2:1h; 3: 2h; 4. 4 h; 5. 8h; 6. 12 h; 7.
24 h, (h) Expression of p-theorine of Ets-1 protein in L7 cell line at
different time induced by LMP1, I; 0 h; 2:1h; 3;: 2h; 4: 4 h;
5: 8hy 6: 12h: 7: 24 h,

WE 6 mg/l, BEERETRNETAREE (1,
2. 4.8, 12, 18, 24 h) E L7 @M P Ets-1 &
E, FH PR Es-1 AR RBRACRSHE
fh., ERER, 76 mg/L Dox 59 F, Ets-1 &
EEREERESF 4 b (B 32, EATARREML
ACFABTE 4 h 5B &m (B 3h).
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2.3.1 E5MH LMPL ¥ pERK REMFNEER
M. FBEETEN 24 h, EERGTEENAFRE
Dox (0. 006, 0.06. 0.6, 6 mg/L) 555 L7 4
B p-ERK REFENM. FRER, £ 0.6 mg/L
Dox %S 24 h F, pERK $0FKiERBE (H4).
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O e 02010E
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Fig. 4 Expression of p-ERK in L7 cell line induced by LMP1
I: 0mg/L Dox; £; 0.006 mg/L Dox ; 3; 0.06 mg/L Dox ; 4.
0.6 mg/L Dox; 5: 6 mg/L Dox,

2.3.2 #SMH LMPL it § p-ERK ik R AT E 2
Fi. 4 Dox 5 FRE R 6 mg/L, BH MR
S SRR (L, 2, 4, 8. 12, 18, 24 h) J&
L7 M F pERK EERBH. R I, &
6 mg/L Dox 58 F, pERK BAEHF 4 h R
s (E 5.

I 2 3 P 5 7
& pERK

........ ) .. e
“ control
Fig. 5 Expression of p-ERK in L7 cell line at dillerent time
induced by LMP1

I:0h; 2:1h; 3: 2h; 4: 4h; 5: 8h; 6: 12h: 7: 24 h

2.4 ERK 7 S% 5 LMP1 % Ets-1 8%

2.4.1 PD98059 AU ST L7 M+ LMP1 % &
pERKFIEHEW, T %L PDos0so B11FFH &
%A UL W pERK RIE, £ H 25 umol/L,
50 umol/L PD9805S fER T L7 @M 1 h J&, A
Dox 0.6 mg/Li55 4 h, 2B 40 E &N
pERKFRIEEN. £RETR0. 6 mg/LEF4h 5,
£ 50 pmol/L PD9805S THALEE R F, p-ERK
M FLBT, T ok b0 PDOS05S B4 A B 9R
p-ERKFE, 25 umol/L PDOS059 13 7] FE 43 BH M
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Fig. 6 Alter pre-treated by PD98059, expression of p-ERK
in L7 cell line induced by LMP1
1. 0 mg/L Dox; 2. 25 pmol/L PDB805Y + ¢ mg/L Dox; 3
50 pmol/L PD8805% + 0 mg/L Dox; 4: 0.6 mg/L Dox; 5.
25 pmol/L PD380S9+0. 6 me/L Dox; 6: 50 pmol/L PD38053+
0. 6 mg/L Dox,

2.4.2 PD9805o FAMTRT L7 AHBE LMP1 % T Ets-1
BEAFREEADWRPERILEER, KA PDsso
25 wmol/L, 50 pmol/LfERT L7 @M1 h J&, WA
0.6 mg/L Dox 55 4 h, #EEHABLOEARN Fs1
RIEHBO. FRER, £0.6 mg/L Dox 5% 4 h
JG, £ 50 pmol/L PD98059 TAFEMA P Ets-1 |
AR PR (8 7a). MM PDOS0SS 50 punol/L
EFH1h)A, 0.6 mg/LDox S 4 h )5, W L7 4
b Esl BIBUAEABRELEN SR ET,
PD98059 [FIEEFRSTFAET T IMP1 % Fts-1 A BT AR
HEES (B 7h).
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Fig. 7 Involvement of ERK in expression and activation of
Ets-1 induced by LMP1
(a) After pretreated by PD38059, expression of Ets-1 in L7 cell
lme induced by LMP1. I: 0 mg/L Dox; 2. 25 mg/L PD3805%+
0 mg/L Dox; 3: 50 mg/L PD%8053 40 mg/L Dox; 4: 0.6 mg/L
Dox; 5: 25 mg/L PD805% + 0.6 mg/L Dox; &: 50 mg/L
PDS205%+0. 6 mg/L Dox (b After pre-treated by PD38059,
expression of prtheorine of Ets-1 in L7 cell line induced by LMP1.
1. 0mg/L Dox; 2. 50 pmol/L PDI80534+0 mg/L Dox; 3.
0.6 mg/L Doxs 4: 50 pmol/L PDI805S+0. 6 mg/L Dox,
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Epstein-Barr Virus Latent Membrane Proteinl (LMP1 ) Activated Ets-1
Expression Mediated by ERK in Nasopharyngeal Cell Line*

ZENG Liang®, LI Min®, SONG Xin?, TAO Yong-Guang”, TANG Min%, LI Wei?, CAO Yab™
(V' Cancer Research Institute , Xiangvya School of Medicine, Central South University, Changsha 410078, China;
2 Gene Company in Changsha , Changsha 410011, China)

Abstract  To conlirm the ellect of EBV encoded LMP1 on expression and activation of nuclear
transcription [actor, Ets-1 and extracellualr signal regulated kinase (ERK) involved in the process. The
expression of p-ERK and Eis-1 were assayved with Western blot, and phosphorylation of Ets-1 was assayed
with co-immunoprecipitation-Western blot. MEK1/ERK specilic inhibitor PD98059 was used to conlirm
that ERK mediated the activation ol Ets-1 by LMP1. The results showed that in nasopharyngeal carcinoma
cell line, EBV-LMP1 enhanced the expression ol Ets-1 and p-ERK, and phasphorylation of Ets-1 to some
extent in time- and dose-dependent manner. With blockade of PDS805S, expression of p-ERK induced by
LMP1 decreased signilicantly, and expression and phosphorylation of Ets-1 by LMP1 decreased partly.
These results suggest that expression and phosphorylation of Ets-1 by LMP1 was mediated partly by ERK.
Key words  Epstein-Barr virus, latent membrane protein, Ets-1, extracellular signal regulated kinase,

nasopharyngeal carcinoma
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