« 560 - EYES ERY AR

Prog, Biochem, Biophys, 2002; 30 (4)

JAK3 & A2 = 5 STAT Witk
5 EB e R R O 1 45~

BaF Mat X & F & XM ¥

T

(AR A AT B 4 M ST B, 3 410078)

W N THRIESEEAR (NPC) PEGFEEBAREHAESZA 1 (LMPD /TAK3/STAT § 5&5i&4%,
B RT-PCR A5 NPC TAK 5 4 Ma G, RINTC A o8 s 4 etk CNEL 70 HNEZ iz &R 4 3
WmAMEFRE AFBETES LMPL HEEEYN JAK EEEE TAKEARITNWAX S, FECEMH—
FR2MREITEYRANEER (doxveyeline, Dox) N LMP1 FZEMEWEME AR (Teton-LMP1 HNE2),
S Tet-on-LMP1 HNE2 #il LMPL 2135%1&, EQREEET JAK: HEEAFAZFEM TR EHE. EH
BEA A2 47700 STAT REEBE K (GRR-Luc) ¥ 4:A pTet-on-LMPL HNE2 #fad, A RHER Dox {2 1E
LMP1 B FIATTLLETE STAT RS ERFEM, 7 0.06mg/L Dox 55 36 h BT, STAT EHER. T®iZEHT,
A 3 pmol/L JTAKS £ R MHIH) WHEP131 B, aJ308] STAT BiiEtE, &R FRA. TAKS 1JFRETE NPC Al
A LMPL f7iR#E, LMPL of LB IR JAKS MFRiA £ 5 STAT friEth. R EE MRS EA LMPL/JAKS/

STATEsEREF UL R EREIRTEERFM.

KigiE FRAEEREZA1, 2WE, HREEA 1, JAK3, STAT

ZRl4pEST RT3

EBWEA —MINGEUEEER, ARMURA
DLH SRS ST, S ARAE RS ERE,
ERERMHERE, BWEE DMK, &5 T
MBS, NK AMBE ., HIV Bl fm
FIERBA XK B O AR A RS R,
RITAREETRE, . B&E. FRIVE. §7]
BRERABRHE T EERETEZNEG EBRERF
sl

LMP1 £ EB S EH —MHEZBEL S
B, RECERBENEGHEFNNRSER, £
SHB=fIAMk. &7 20 TEEBRKRENTH
EEE A AREKME N, 60t o BHEME U
REAHMHNRRARNTFER,; H4F 200 M
EREREN Cm. CwmEad 2 MIhadiEs, Cm
WEWX 1 (carboxy-terminal activating region 1,
CTARD) #C#aiE4LX L 2 (CTAR2). CTARIL
FELHLME, CTAR2 fu T C ¥ BOIZ %G 370~ 384 fi
AEE. CTARI XA PXQXT/S EF iS5 MEHR
ﬁE—T—JFHE'% —T— ( tumor necrosis [actor receptor
associated [actors, TRAFs) %5 & %% NF-«B;
CTAR2 XH YYD &/F 55 BT E 72455
T- 8t (tumor necrosis [actor receptor associated
death domain, TRADD) # & # & NF-«B.
INK-151 AP-1.

AR R, fEEWETD, LMP1 #
It CTAR1, CTAR2 £ §¥iE NF-«B M AP-1 /¢
SHESES®RE, FAEEIEN NF«BF AP-1
P& ESERZEAEZTEFESTWN, ANTAS T
LMP1 R MEWERD, ERMETHREEEE
EEJ[3,4].

FIERA LB A ATEL ) CTARL F CTAR?
ZRIFFTE— M ThEE 45 #[X CTAR3, 7F B 4HfL
FRIBTTUIA K, 1ZR 5 JAKS/STAT 155 &42M
Kb (HRERIRFRIAR, 12K E JAKS BIX A
A REwik, MAFEREREM LMPL
CD40 BmRIERA M F & NPC o7, 0] fETEAEIX
FE—4. HHANAN LMPL & CD40 B 5
¥, Il CD40 7] CLEGE B 8 JAKS/STAT {5578
gL
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MIZE R R I BEER A T B STAT Z IR B,
WA STAT B —RAM NG K%, BT
B ERRIS. JAKS B —MASERERE
MEAM. & B WP TR A JAK FEA 4
AR P TAKS 5 CTARS &EA.

ENPCFEEH JAK3 £ik, FE JAKI &
ARIE, HMMJAK KR REES S LMPL &
fEH? Bk, #4118 5EFH RT-PCR B 7 &l
7 NPC BRI B & 4 70 JAK FRM R RIEE
B, PRIGIEFE JAKS fERRATHIOFF N 2. FIA%E
OBV —KREEZIHENTEYENES
(doxyeyeline, Dox) 5SS FIER NPC 4l & Tet-
on-LMP1 HNEZ, #Hif7E NPC F1 LMP1 #1457
JTAK3 MIFRESEHATEGE STAT, BT
FREFEMEFSHEINEL

1 MRS

1.1

1.1.1 JiFl, GRR5-Luc #REEE Nl 5 MEFHE
I FoyR1 y TIRRBGEFH, 56 £ me e 8
g /53 F BT pBL-Luc B M &M S5, H
Brennan & = B M. pRSV@-gal R & 5 f B
Perkins M. WA E R FEELREHEA
DHSq, it it B S2 5, MERAKEE
— 20 CRAT & .

1.1.2 5. LEEEAY RS A SR
Primer3 ¥4 ¥ ¥ A & 7 Wb, Jakl 5 tgtaa
ggggatggactatttgg 3', 5 teccageatttecteataagtt 3';
Jak? 5’ agaacctggtgaaagtcecata 3', 5 cecttattt-
gatceactegaag 3'; Jak3 5’ cagagecccattttetggta 37,
5 aggacagggagtggtgtttg 3'; Tyk2 5’ actacatceace
gagacctage 3, 5’ gtatgaggttctegaaggtigg 3. 18
H BB R 437, 350, 406. 447 bp.

1.1.3 #E. NPC 4 Ml % HNE2 4 K
HEHEE 2 Fe AR BT SL A EB R S A AR5
HEEMAE, CNEL ARAATEHEZR %K
R 9B B R BT B 5L RV EBR & B M B0 A Ak B
MMER. PCR#—DIEXLHHAN. £ARBER
B, RINHFREFBZRET A HNE2, HE
LMPL % Dox ¥ § % ik 1 NPC # H &
Tet-on-LMP1 HNE2. @R MU TR0 & 1520/ 41l
7§ B RPMIl640, 37C, 5% CO,, F 4 #
200 mg/L G418 1 50 mg/L BB R YL i &
THATESR, EZHEET, LMPL BRI Mkt 15

SRIE, FHE Dox IE N, LMP1 2ILARMN
fIFR A M e,

1.1.4 Fifk. W E B otubulin (B7, SC-
5286). JAK3 (C-217, SC-513). #ifR IgG-HRP
(5C-2004>., LR IgG-HRP (2005), PLF IgG-
HRP (SC-2020) A Santa Cruz A7), LMP1
(CS1-4, M0897) M H DAKO A #.

1.1.5 JAK3 &5 WHIP131 ( CALBIOCHEM >
HEE NIH TEHIF-EM. R SH44 JAKS
B ATP 587 2, MITTHRE L ig 4.

1.1.6 EEUWG. RNARBEIAF . DNA EE
HEEEE (AMV) . dNTP. oligodT (15~17) 1
EXEA MG ARALE (GIBCOBRL); 3 ¥ERAF,
B iR & YT B Qiagen A7) ; PCR 4r 1 &
EWE (MGO78L), MNFMBEBEEEAY LR
A5 0.45 pm T R A 4 2= B8 B Schleicher &
Schuell &+ 7]; BCA B M2 AH], =6
FIE B Piercre Chemical Co. Racklord 2455 236
BEF G EE N E A, Bgal BEENHATEE
Promega A 7); EHEEMEFE E Roche 2 Al;
RPMI1640 57, SIBAIEE Sigma 24 7).

1.2 Hi&

1.2.1 RT-PCR #il] JAK ZFH{E NPC 4 L &
RIFRIE. I HNE2 5 CNEL 40 9 A1 mRNA,
(s FREY RIFE R RT-PCREE, HEk
RS RNA R, BREFRIFSIHHEE
A BRI HERR IR A 48,

1.2.2 Dox % Tet-on LMP1 HNEZ 4081, Bt
A K E Teton LMP1 HNE2 41, A&
0.02% EDTA F 0. 25 % REE V40 1T 40, HHEE
2107 /ml M T EEZRIE D, MBEAKE, 4l
A0, 0.006, 0.06, 0.6 F 6 mg/L Dox 5 F4LIE
24 h. 3 0. 6 mg/L 1 Dox 7 & 24T 3 51 4
KER4ERT 0, 12, 24, 36, 48 h.

1.2.3 EFARRIUTENE, W ERSHACHN
Dox B Tet-on LMP1 HNE2 208, F 1<PBS ¥ 3~
4 W JE, 40 B 3 W (radioimmunoprecipitation
buller) RIPA (50 mmol/L Tis « HCl, pH 8.0,
1 mmol/L EDTA, 140 mmol/L NaCl, 5 mmol/T. —
TmAERE (DTT), 1 mmol/L F F B IH 6k &
(PMSF), 1 X EHEEMHF, 1 mmol/L B
YK EZ4EE 30~~60 min. 13 000 r/min 5025 41 HLFE
A, BE2ER RN EFE®. H BCA A2 E
HRRE.
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1.2.4 BEMEIZTEST, WEAHET 50 g B E
FTE A 4 B R AT SDS 28 1A I B 7l A e R ik
(SDS-PAGE), HFEB2WEMMAHE -, H5%liiE
RN PBST AEZ=iR FEM 1~2 h, MARH, %
Bl h, MWEAE, AN GHRP —#, WE1L

1.2.5 [RBEASRBEFLE, HEIEE, B
Al 24 h K Tet-on LMP1 HNEZ #HHE T 24 fL4H
Bt ssge, RHBAERE 509 ~80Y &
B 37555, 78 Eppendor] BHOA 0.6 ng GRR5-lue
0.1 pug pRSVR-gal RIE TR, FMINTG MLIF 5
60 pl, WA S pl BEFAZEER F##E 5~10 min
5, BISMTEEERE 350 W BE, AN
24 fLAR T, H 5% CO, B 74l 37CHFH 2~3 h
J5, APBSEE—IR, BMATEEHRE (& 15X
ANEIE ) RPMIL6403, FIARFIMRE Dox 4B 45
G4%5F 36 h, REERRATREERRD.
1.2.6 STAT, Bgal $REFEEFERM . 40k
EFEY 36 h 5, F 1XPBSEE—IX, BILIMA 1<
WHL AW (RLB) 100 o, EEWR T 1EH
30 min, FA BE] 76 T MY E T Eppendorl
B, 12000 g0 20 s, BEELEFEWR. W20 Wl £
BN 100 pl ROCHREEIREEFW 2, RiE
ANBICFRMAL, FLIE 10 s, WE 30 s AR K
SRS R, BT STAT AR EH:

B 20 o] EVEHEINA 30 ul 1XRLB A, BIA
50 ul 2 X B-gal MZ WA, 37CIHEE 2 h, WA
150 wlER R BY 2 1E R B2, 78 ELISA B A% {% B
420 nmB ot FAE. B B-gal BEME, DIURRRIE
STAT WM.
1.2.7 JAKS #IH5 WHEPL31 43 Tet-on LMP1
HNE2 A3l STAT 9. #&50mk [12] A48
TR YR S H E JFHH 0. 06 mg/L Dox 55,
(Al 2 i A0 A TAKS 4857 WHEPL31 1 pumol/L.,
3 pmol/L, B JAK3 41 & 7 WHEPL3L &9 # 5
DMSO F1A in #1 &) F et B, I E 36 hy, A il
STAT 5.

2 # B

2.1 JAK ik 4 ¥k RH Fk
JAKL.JAK?2 JAK2 , TYK?2 RT-PCR¥ 18 H E&
K EAH A 437, 350, 406, 447 bp (B 1).

fH2 3 4 M 5 6 7 8

JAKL  JAK2 JAK3  TYK2

Fig. 1 Agarose electrophoresis analysis of RT-PCR products

of four JAK family members JAK1, JAK2, JAK3 and TYK2
1,3, 5, 7, HEN2; 2, 4, 6, 8; CNEl; M: molecular mass

marker,

2.2 JAK3 [3R0E 2 E A R vk

PAPUIRE K A AT EY Dox 55 T #) Teton
LMP1 HNE2 #H M1 4 # %, X H & 5 5Bl 2
(Western blot) iFSE LMP1 & S JAKS3 Fik.
SR LI, Teton LMP1 HNEZ 41 2 NE R E
B Dox (0. 0.006. 0.06, 0.6 F1 6 mg/L) S
24h J& JAK3 ¥l RiE, H M Dox TS H
LMP1 fnmsssn. &4 0. 6 mg/L Dox 55 0.
12, 24, 36, 48 h, KILJAK3 HIZRIETE 24 h ik B
e, REEH TR IXEH LMPL T RAEH
AP IES JAKS RiE, 3+ EF BRI A&
FHRB (B 2 fIE 3.

i 2 3 4 5

; e i s LMP-1

s - S A A K3
e e A e e o-tobulio
Fig. 2 Western blotting analysis of LMP1 and JAK3
expression induced by treatment with different concentrations

of Dox for 24 h in Tet-on LMP1 HNE2 cell line
1:0mg/L; 2, 0.006 mg/L; 3: 0.06 mg/L; 4; 0.6 mg/L;
5: 6 mg/L.

7 2 3 4 5
i s G S e [AK3
i - o i s . :-tubulin

Fig. 3 Western blot analysis of JAK3 expression induced by
treatment with 0. 6 mg/L Dox for 0, 12, 24, 36, 48 hin
Tet~on LMP1 HNE2 cell line
1.0h; 2. 12h; 3:24h; 4. 36h; 5. 48 h
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2.3 LMP1 8ib STAT 305 B EH 00 05 1

TE Tet-on LMP1 HNE2 4B #F el 2 H
HHEARWRE K Dox (0. 0.006, 0.06, 0.6 F
6 mg/Ly %% 36 h /G, il STAT ¥R EEFF
M, FBgal IRIE, SREWSTAT REERFNH
¥ Dox e B3N in, & 0.06 mg/L B
STAT WM &e, FE TR (B 4.

1200

—
=
| =]
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200 i i i : T
L b B B b
o | i

0 0006 006 0.6 6
p(Dox)/mg-L+*

STAT activity(Luciferase Units)

Fig. 4 GRR5-luc reporter gene activity was detected alter Tet-on
LMP1 HNE2 was induced 36 h by dillerent concentration Dox

2.4  WHI-P131 #lii] STAT R&EZFiE 4

AN BT ART 00 761 37 ) ok FR AN BN TAK2 40 5]
WHI-P131 fEF DMSO, % STAT & LM,
AR BRI S STAT AIRETE, 3 umol/L WRE
bl mol/LRFEAWAE RIHJAKI 57T
STAT RKI8GE (B 5).

1400 - T
1200 - ik
1000 - 7 o i
200 - il - o
600 -

400

STAT activity(Luciferase Units)

200

Fig. 5 JAKS3 inhibitor | WHI-P131 can inhibit GRR5-luc
reporter gene activity
1; control; 2 DMSO; 3 JAKS imhibiter | WHEP131 1 pmel/L;
4. JAKS inhibitor T WHEP131 3 pamol /L.

JAK/STAT EERARMHETEFHNES
wplew SEERF R RN, @REETFEH N
ZHEERIE T JAK/STAT 55, 251F%
S@pgE, s ET AR ERERFE, 1
YRR D1 (cyelin D1, Bl XL, I A4
FLE K EF (vascular endothelial growth [actor,
VEGEF) &7 MW EdamPEMA
STATI1, 3. 5 B

LMP1 fEA—MEUEER ERIARE—MA
FEEEEAL CD40 Sl F, KA GEER
ARETHES S . LMP1 888 L5405
{1, BTN EB RETT SR T Rk
AW RLEGERERE, EBREAVRTELESR
{ER, Gn7EsgAEf R s RS A B R ETH EB S
e, MTIHER EB 75 1] BR7E 1% Sof B (R 1R
AL S EIBUENLEFR R, EB & LMPL 7
DB E CwmEM iGN CTARL, CTAR? ¥
NF-xB, AP-1 55 A& E5MENRESEE.
{8 LMP1 C k&L CTAR], CTAR2 %, it
B W00 2T AEBRITARNAFEENIRGE. £B
4R AP AR ST A LMPL Al DAL CD4o A2 4FE .,
M JAK3/STAT 552727 CD40 KI5 1E S
EEMEM. BT Chao F LMP1 I B EEER
Witk AT, B CTARL, CTARz —#HILHFF
Fl4h, IMPL BEF R4 T EEHERT T
PXXPXP Boxl, B4Lf) Box2 1] 65 Boxl HiBhik
WA R, Fir2 B4 A CTAR3. 7E B 41 A0
293 HHELF FIWFIT A A LMP1 B] BLIE 3T 1% X 8k
JAK3, AR JAK iR R RIF#H—FE
{6 STATE!. T Higuchi T8 72510 5 LMP1 A7
CTAR3 K5 JAK3 FIXENHM. (EIAHERE
EB Jpi 248 20 10 HoAh s 4e B o LMPL TR IS TAKS
BEIEH, LEEEMES KRS % LMPL fl CD40
BRENE EB WEBMEXERT. JAK B—#H4
AR RMREER, TERFRGH BMHOHBEMNT
WMEAF PRI, FILEIE R, FLEA
R, MEFERI, AEgRPEREDS, REN
i, BRI E IR 7F NPC 4188 LMP1 7 7 fE
it JAKS EIEH. REA PRI EH R KINE
NPC @A STATL, 3. 5 BELKRIE, M HTE
LMPl BaiFX 7278 STAT B4 & &, FIRY
Al BT — T RARIE B AR R0,
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E itk in R 7E NPC F£7E LMP1/JAK3/STAT
55#&%, £ NPC AP &4 %07 JAKS fF
B, WRIAKI AS L, BEEFHLMA JAK KK
ME5? BATEHEFHA RT-PCR 755 JAK &
B 4 AR I RIEHAT TR, BRI JAK FHE R
4 TR R TE NPC ¥ H RiE. ERATENE K
— LMP1 A #E R & A B & Tet-onLMP1
HNE2 9, & H RALERF 7R FEH JAKS % LMP1
RIEFFEH 2RI Dox 7 EF WA M. HA
[FIHE Dox (0. 0.006. 0.06. 0.6. 6 mg/L) %
S 24 h, KW JAK3 B LMP1 MO ENE. H
0.6 mg/L BIFIEH T KU E S E LK,
JAK3 METE 24 h B 3@, REZEL TR, XM
BEMRESHEM&BEM, EH LMP1 T LA
5 JAKS fIZRIA.

H—FH STAT REER T HEMHA o,
0.006, 0.06 . 0.6. 6 mg/L Dox 5% 36 h, 7
0. 06 mg/L FIEE SRS EFEE R, EILE
BT, AN JAKS FEREHTEI WHI-P131, KI
HREEREEZ2ME. fmA WHEPL31 ()
R —EETH (DMSO) HEAMA STAT #
EREEFEHEE IR,

Zit, FRATRETE NPC F JAKS BE#RIE
B#sErEE LMPL 18 i3 80E JAKS #E T BUE 5%
EHF STATR—F5%RER. X—&RZ%E NPC
MERESERPIREE —ZENEH. IMPL Cik
EAIAE{LEL CTART, CTAR2, 2#& JAK3 BT
M F) CTARS X, BB AR R I ThEE
B ENE STAT, FRH— P RF5. LMPL 2
FTIERT H A A TAK ZHIEREGE STAT 7R 23
TP —E MLk
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Expression of JAK3 in Nasopharyngeal Carcinoma Cell Line Associated
With STAT Activation Regulated by EB Virus Encoded Protein LMP1*

TAN Yun-Nian, TAO Yong-Guang, SONG Xin, TANG Min, ATl Mi-Dan, CAO Ya™
(Cancer Research Institute, Xiangya School of Medicine , Central South University, Changsha 410078, China)

Abstract In order to investigate whether there exists LMP1/JAK3/ STAT signal pathway in NPC cell
line, RT-PCR was [irst used to detect that [our of JAK [amily members all expressed in two NPC cell lines
CNE1 and HNE2. JAKS3 which is the most possible associated with LMP1 was used to study [urther. A
stable cell line Tet-on-LMPL HNEZ expressing LMP1 regulated by tetracycline derivative Dox was used as
a model. Western hlotting was used to detect JAK3 expression in dose and time dependent [ashion under
dynamic changes of LMP1. STAT activity was observed alter STAT reporter gene GRR-luc was transient
translected in Tet-on-LMP1 HNEZ cell and was induced by varied Dox dose [or 36 h. At Dox concentration
ol 0. 06 mg/L, STAT activity reached a peak. JAK3 specilic inhibitor | WHI-P131 can inhibit this peak
STAT activity at concentration of 3 pmol/L. Therelore, JAKS expressed in NPC cells can be regulated by
LMP1 to activate STAT. The identilied LMP1/JAK3/STAT signal pathway maybe plays an important

role in NPC carcinogenesis.

Key words FEB virus, nasopharyngeal carcinoma, latent membrane protein 1, JAK3, STAT protein
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