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LWH5E#E (Nasopharyngeal carcinoma, NPC) (24317 2 L& A F538 #8448 (2 143 5 Epstein-Barr 7 4 ) A (Epstein-Barr
virus, EBV) sBET-OME 20 THiET L7z, NPCERIBEEEMRERI7THEMEELT, 74> - Y4 L 75 ¥ FETF (von
Willebrand factor, vWF) 5% fl v 7o RIS L ) IEEAR O M/ NI BRI % def, M mEBEFL
BMEFEOEEL L. ALERIZBWIEBVY O— F¥ 2RESE (latent membrane protein 1, LMP1) ~O¥HifkH L O
MBEFAERERTTH2 15— 1% (interluekin, IL) S~OHLEFE AV T REMBILSFREL T o 7. BHOBYRE
Aa7ibl, HEOEES L UCHAMERE MM A2 BN 0EE S LMPLOSESL (r = 0.605, P < 0.0001), IL-8
{r=0449, P=0.0053) OFEREOMICEELIEOMMEZRD . 5|2, IMPLORET EIL8ORE L OMIZfE L EOWHE
LRSI (r=0.712, P<0.0001). F7:, NPCHEFNTdH 5HNPC- KT{IHF]‘?J D HIRRAGPEEZAWT, EBVBHZ o -2 5 X
Utk 7o — 258 L, RT-PCRIFIZL D EBVMEY 0 — 2128175 1L-8 mRNAOREHEIIIAY 7 v — v 2 lblig LcimL <
VB ENFHEL, E61, L8TIE—S—DNY 72T —ELFE-5—TFA 3 F pGLyIL8) #ERVEMEz o—> 8
LFUREH s o - IZBHBEAL, V2729 —¥T v A TRRLEZS, BBV O — Y IoBIF 5 IL8 7 0E— ¥ —if
AR 00— IBITA L8 TOE— 7 —{H L W 8 LA L TVWAB 2 EASHB L7, EBVOMRET-HEY O &Nt IL8 % 5
By BhEW~Db7®, pcDNAZ~NY ¥ — (BPE= > b —)b), EBVHIE (EBV-determined nuclear antigen, EBNA) 1% %
UpCEP4X > ¥ —, EBV#M/RNA (EBV encoded small RNAs, EBERs) 3 & IFLMP1 ORI 75 2 3 F &2 % pGLrILS
TIAIFERICHIBIZHRSE, V2725 —¥T7 vt 2fios. LMPLICL BIL8 T T E— & —DiEH: I 293 {ia T~

75—y bu—LD12f%, EBVIEMENPCKTHI, O— > TRy F -0 P a—LO20EHML Twi. —%, pcDNA3

N7 45—, EBNAIB L UEBERs OEHTIHIL8 T U E— ¥ —DFEMALTB I S had oz, &6

12, IL87eE—%—0 Lk

\2% 2% NF-% B GBS L AP I EHBOERMEE (R L, £heh% LMPL & 4612 C33AMMICEA L, LMP1OER
FRAZENS 725 —ET7 9 AIZE DIRET L7z, NF-« BIESHEBOZREKTIILE 0 E— 4 —DiF kIR HE X
N, AP1IROBRRETIILE 70 E— & —{FIEIE A AE SNz B ED#FRSS, NPCICBWTEBVICa— F&h

HIMPIFIL8DERZFHEL TMEREEZFETHI L, 2L CLMPLIZ L 5 IL8FHEIC

BREGHEEBILERTRTHS I EHFREENT,

I8 7T E— 4% — LD NF-«

Key words angiogenesis, Epstein-Barr virus related genes, interleukin-8, NPC-KT, nasopharyngeal

carcinoma

Epstein-Barr 7 4 b A (Epstein-Barr virus, EBV) (Z/8— 3% v
} ) o8& (Burkitt's lymphoma) 2> S 3H &z by N
A7 4 VA (Herpes virus) T 5", EMHSEM (nasopharyngeal
carcinoma, NPC) |28} 2 EBVHUAMG O L& # X O°'NPC #4%
BARRDEBY 7/ DL EAFEH S, NPCLEBVED

WEROMESTES 2 &5 o725, EBVIE—A%IZ, b MEE
EBWTHIEHOBRBREMN T ET S (ED). 2055,
NPCHE IEIZEL, EBVIZa— F&h s #E(EBV-

ER14F 1B 9 BZM, FRLI4ES A1 BSH

determined nuclear antigen, EBNA) 1, iK% £ (latent
membrane protein, LMP) 13 X O LMP2®3fED Y 1 L A&
H & EBVIZa— F&h 2 # M/ \RNA (EBV encoded small RNA,
EBER) &\ 278 DO#M/NRNA (EBERY, 2) DRBEMEDHH
e, N0 1 VAERDB X UKEO R TL LMPL I,
NPCOEBOBRIZMETENATEL, BERTFEH Fa
VYOEBRET, v U v 7 A5 BEBE (matrix
metalloproteinase, MMP) 9 O 5IRFHE, MALEB)fETTHE A XIC

Abbreviations . ABC, avidin biotin peroxidase complex; AP-1, activator protein-1; bFGF, basic fibroblast growth
factor; EBERs, EBV encoded small RNAs; EBNA, EBV-determined nuclear antigen; EBV, Epstein-Barr virus; FBS,
fetal bovine serum; IL, interluekin; LMP, latent membrane protein; ISH, in situ hybridization; MMP, matrix



EB™Y A VR & M4 153

Table 1. EBV-related human carcinoma and expression of EBV genes

Type I Type 11 Type I1I

EBV gene

EBNA1 -+ + +
EBNA2 - - +
EBNA3A - - +
EBNA3B - - -+
EBNA3C - - +
EBNA-LP - - +
LMPI - e +
LMP2A - + -+
LMP2B - + +
BARF0 + + +
EBERs + + +

EBV-related disease Burkitt’s lymphoma NPC Transformed B cells
Gastric carcinoma T-lymphoma
Hodgkin disease

I ERMERAET 2 2 LRSS TVE YD,

& ZATHEY M (angiogenesis) (EIEIEOMFEIZ LI OB
Tdh Z.: 99 gL, MRS & OB S0 v MBI
W, MRS &R HIEBIE & OIS L IEQMMATRE S 4
'C‘«‘Z;“” B R E TSRO M AR TARE S
TwaRM, zohcd, MFAERERTF (vascular
endothelial growth factor, VEGF), & PERrAESEMIR LR R
(basic fibroblast growth factor, bFGF), 4 > ¥ —1 1 & >~
(interluekin, IL) -8, NEEMABIZBIT 2 FR S ORI L ERED
BBk L OMES—ICRBo S TWw A MERHERERTF
THAH. NPCOHMIZBIT A EBVEETHI & MEH EMRE
HFHBICHET 2 REASLFENRE» S, LMPLOREIIE
NPCHUNILEHIZ D - L b B EE 52 HRTTHLI 2
WHHE LTWwa Y, X5 |ZVEGF, bFGF, 8 & U H 2 iy
Jii[A T « (transforming growth factor-o) M FH & EBVIl{ET
DEBIZOVT RTS8 A, LMPL OB FUuFhomE
FERERTFORHUELEELHEMIH L ZEHREAT
3. L& L, LMPL % 45 2 M08 5 A 85K R T 00 ZE B
DVWTEHEFER STV AW,

L8 FMERELEFE LTHEEINARIRTFFTH
D, MEHFERERFTOH 5. FNEMRICEREERL, Hi,
EESRET S, EE, LMPLIZHERERTIL6% IL-8 & 85
THIEPHEEINRLY, —FT, — AR5 T 1)V ZABEI
WTh, IL8%ELREWNTA bAoA D FFEENDLY, O
FEBE I IMPLUAOEFARE L C b TREE L H 5.

#ZC, NPCIZBF 5 EBVEETORE L MEFHERAER
FILSORBE L OREERICOVWTHEETAZ L E2HME LTR
WMo xET L.

M LUHEE

EEF Gk ] etz )
TYYy—¥E+F 4 (avidin biotin peroxidase complex,

ABC) #Z#E LTI 2™, sk v ) P, 2377 1 > @l
L 723745 0> NPC 76 B A AR A A0 & 4 mm L & THifi B 2
R LA, 100% =y /—LCHEL, 03%H0MAY /—
L TR L A & S ¥ —VRLEE T - 7o JEFREUE
W L (DAKO, Copenhagen, Denmark) T7' 1w 7 L
f=. 2LT, 1:50 0 LMP-1 (CS1-4, DAKO), 1:200 DHLIL-8
(RS0002-08, R & D Systems, Inc, Minneapolis, USA), 1:200 ®4i
T4y -4 LTI FIRT (von Willebrand factor,
VWTF) (A0082, DAKO, H#E) D—kiifkezhEFNE 4T~ T

K5 X7, PBS (PH 7.4) T54 MMk LA, €4 F
LAY FHL v F1gG T kI (Research Genetics,
Huntsville, USA) # 3049-MER TG ¢/, F#HEPBS T
L7, _AMAFLF—YEBAILT T EY Y (Strept
ABC Complex, DAKO) &304 M 2 iR CT R IE & & 7= %,
PBS T L 7=#, 0.0006 % BEELKFEMO05% T I/ N>
F 3> (diaminobenzidine, DAB) (F{={L&EWIZERT, TE4) TH
105ERERESER, AFLr—reluTHERELiT-
fo. vWE, IMPLg Pz > b o—)bi2id, DIRiA#E TR M
FHBALALORRHLAW W 8By bro—biZ
de MERwE R E V. JESE< Y A1gG (DAKO) %Ki
O IZBWCEEa Y bo—b & L. Jlt%%f-a‘ﬂiliﬁ@uﬂls
TLERMEERIBEAEL SN D&, &R
HHTED LN VLD FREEE L, JREEEMEE (X 200) T2
fEsE AR L x L CRE TR OMER o e Kb £ L
EbiLd 3 N B i B SRS
HHL, SHIZZ0FHEZTHER LT, #ILIZ1002HELTH
SETRL, FORERLHEERE L. V%LU TOLDEA
71, 0% THLNEAITT2, 0%KRBOLDEAITS,
EFTBEIICLTORSL9ETHATTHEE L/ 100 %MD
boxr AT 1012 L7

I. fvhnEETE

Roychowdhury 5%, FRIE'™ OfuMIEFEEELTT -

metalloproteinase; NF- « B, nuclear factor kappa B; NPC, Nasopharyngeal carcinoma; RT-PCR, reverse transcription-
PCR; VEGF, vascular endothelial growth factor; vWF, von Willebrand factor.
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7o GEMRREETHEM L EAROERY T IZH VWG %
HuwbTihnEr i Lo, BFEME (X10) TEBMIZM
HEHARL SV EEDNAMIERMEEL, FEABS (X 400)
T3IHNFHOMBEOBEZEMLT, FREMEHFEDTEEL L1
. #MpasssE, RENT 2 -OFEHs LUEERRANOEBE
FHEA
AREE TR L - NPC £ 7 LIk NPC-KTHIfL®), B Lo*
kb TE R R CIBAMINLERIZS % Y o BRTILF (fetal
bovine serum, FBS), #+~¥ 1 > (0.2 mg/ml) # & 5L~
v a3k A — 7 LB (DMEM) % FIVT37°C, 5% CO0,, 1l
T CHRETTo/ & MER R fr sk 293 Mtk 10 %
7 Y MBI £ A 7 DMEM T #% 17 o 72,
LMP1® 5B A7 ¥ — pcDNAS-LMPLIZ CHO TR LA b D
®* {5 B L 7z . 707 bp®» EBERsHf K # PCR (5-
TTGGATCCCATTAAAGCCTAGGGTGTAA-3",5'-
TTAGATCTCCCTTTACATGITGTGGGTGS O 75 4 v — % H
72) TNPC-KTHIKZDNAZ HHIIE L, EBVOHHE T Y U
(oriP) & EBNAL # &, 4 O FAZHINE T defa (oL g3 A5 C
& 2L RETRBA N7 ¥ — pCEP4 O il REESE Sma 1 Il
Wz 7ro—-=r L7 169 bpDIL8 7T E— ¥ —idk
N K4 7 4 DNAA & PCR (5-TTAGATCTGTGATGA
CTCAGGTTTGCCCTG-3',5"-GTCCTAGAA
GCTTGTGTGCTCTGCTGS 75 41 v — 4% fl\/z) CTRIEL,
FENMLL T2 F—E L R- ¥ —~~RY ¥ — T3 % pGLy-Basic
(Promega, Madison, USA) Ok & VL3 7 25— ¥RET O -
Wiz b Xhol L Hind A4 M2 7ro—=v & L7,
72, ODALA-PCR (Takara, Kif) #HVCIL872E— ¥ —
£ NF- «B# &85 % TGGAATTTCC % & TTAACTTTCC 12%8
L 722K (NF- « Bmut) B X PAP-1#5 4805 % TGAGTCA
5 TGATATC IR L2tk (AP-lmut) %{EHL, FR#
1% pGLlyBasicNZ ¥ —D N3 7 2 5 —PRETOLFHIZH 2
Xho 1 L Hind M4 4 bizH7 20—z 7 L1,
BIETEAZY YERH LY Y LikBEE A7, 2934108,
C33A#HRa % 713 EBV &M NPC-KT #if % 5 % FBSIIDMEM @
FTH2.5X 10" MM/ mlIZHE L, #02 ml % EE35 mmE
HMIZHEE, 37T TIGHEEEE L. 0.25 MIE/LA LY w4
RIFWI00 L/ EBRMBLU T T2 3 FDNA (BR2 pg/HiR
W) #R&L, ERTIOSHBEER, 2ERENN-ER-QLF
OF 22 FN)2-T I /-5 2 A v EEBETE 2 X BBS) 100
p/EENEMAREL, BRTISSMEER, MLz,
3%CO,F37C, 6~8KMERELAtR, Ny s AMWIZTHE
L, 5%FBSIDMEM % 2 mlin2 5% CO, F37°C CTHEREL 7.
V. fplasyn—=>4
CBRAAEREEHCINPCKTHIRE 70 —=> 7 L7,
NPC-KT#ifld% 5% FBS® DMEM ¢ 80 fE#IfL~ 96 7% 7" L —
MIRBGf, —EMEELL. QEO 70— 2ENL, #
NENO 70— Hlan DNA, RNAZ3H L. ERRER
NA TN ¥4 ¥~ 3 (in situ hybridization, ISH) 3% v T
EBERs D#H = 1T o 72. PCRi%% AV TEBV-DNADAHESIZHE
T 2EBVWHI A28 EMICHHL, /—H 7oy b
(Northern blot) CLMP1 DfaH %47 - 7=.
1) ISH
Park 5%, £HY OlksME L THo72. 48 L 72 NPCKT
Mgz o—r 2 XS54 F&35aLT, 37CT 160 MiE%EE,

I

TEFyTHRBEERAEL, 42707073 A5 4
(MicroProbe™ system, Fisher Scientific, Pittshurgh, USA) %%
HBLTISHZfTo 7. EBER4* V) IX 7 L % F I (PNA ISH
Detection Kit, DAKO, Glostrup, Denmark) 7" 0 — 7 % 25 125
LT, 100CTT4%, 80CTTE%, 65CTI2HNA T ¥4
Y- g r&iror. #L TH0MBMMLABFITCH k% 45C
TL0MEE S4¢, +7 F—VASMX Y > (naphtol AS MX
phosphate) & 77— A+ L v FTRf# (fast red TR salt) % 1:1
TiR4A L 72 NASFRTR (Research Genetics, Huntsville, USA) %
iR L CT45CTI00 MBI S &7z, Bz~ bs2) y
{2 THT - 2. MDCK (Madin-Darby canine kidney) flila% &
aryhaE—LE LTHERLE.

2) PCR

1X10°ANPCKT 7 0 — > #ilia % 5156 cm DOBERILIZ 37T
T24MeEEAE L 2of%, MMB%EL T, 4itDNAOHIH %
272,02 g DNAIZH LT 10 X PCRAEMH (100 .M Tris-HCI,
PH8.3, 500 «M KCl, 15 xM MgCly) 2 ul, 2.5 uMNTP 2 4],
TagDNA K 27—V 1LOMA (Eil, LX45), EBVw 751
v —(5"CAAAGAGCCAGATCTAAGGCC-3",5"-
CCTAGGTCCGCCATTATGCGC-3) 1 pM & MZ, Wi AR A
T20 plIZ LTPCRZAT» 72, 94°CT30F M s, 53T
T3OHMWT=—) > 7RIsL, 72°C 245 M0 EFE%* 30
A7V {Tofz, THUZED, 190 bp O EBV-DNA @ BamH 1-
W IR (EBVw) % #5500 2 800f & & 72 (EBV-DNA O E7E % i
W45 EHCTED). HIIER-2TE > (3-globin) DNA% I
Y ha—k L THIiES .

3) Northern Blot

STHEL7Z-NPCKTHIfEZ 0 — > 6 4RNAZMIH L, 1.2%
FAO— AR VTEESMEL 2%, + 4 2§ (Hybond-
N, Amersham) (2 L 7. *PCE#% L7 LMP1 7o — 7w T
—gNAg 7)) L=y a Y EIEESE®, Bioimage Analyzer
BAS1000 (Fuji Photo Film Co, HH) TEE L/, 28SB L
188KV —LRNA®I Y bO—)L & LCREM L7

V. #EEPCR% (reverse transcription-PCR, RT-PCR)

1X 10°D EBV 1S & UTatk NPC-KTHI 7 v — > % EE
10 cn DEEFEMLIZ 37 CT24 B B2 L7, #lla % mIL L T,
Trizol reagent (Gibco, BRL) % IV CE&RNADIIH 21T - 7. 2
ng RNAZHBLELT, 25 pmold I > ¥ L T5 47—
(Takara), 4 105 XMW, 2 #1010 M dNTPs, 10U
ReverTraAce Z 2 T, DEPCALIIAT20 pliz L7z, 30TT
1047H, 42 CTE0HMORIEIZL ) cDNAZ AR L. &K
EWl w2 BHELTILSY S 4 < — (5-TTAGATC
TGTGATGACTCAGGTTTGCCCTG-3",5-GTCCTA
GAAGCTTGTGTGCTCTIGCTG-3) # W T PCREE#4T o7,
94 CTIOWHMOMEN, 53CTIORHOT=—1 Y ¥ KT,
T2CT2HBOMERIEE 1A 7 Ve LT+, 7 LiFs
2. Z0EgT7NFe F) CEREAERME (glycerodehyde-3-
phosphate dehydrogenase, GAPDH) # 2> hu— L& L7,

M. vo7z25—-€¥LFKR—-42—F7y+ta (Luciferase

Reporter assay)

pGLsBasic ik & L (Firefly) V37 =5 —H L e g — Y
¥—=TH5b. IL-8TTE—¥ —% pGlLg-Basic Xy ¥ =Dk ¥ Ik
Vo727 —CRETFOLERICH B Xho | & Hind TH 1 FiC
AL (pGLyIL-8). pGLyIL82 LDk VL 725 —H
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DEBEEEHOLT =7 ¥ —OILSEEFELEEL Lz, &6
2, NSV AT a vRIROEEWMET A2, ZhbD
I72y 8L o TEEFELZIT 2T 3047 THED
V37 x5 —¥EEF Renilla luciferase, R/Luc) 25 AA TR
P24 vy —FNay bu—n~y & —TdHbpRLSVA0 % [k
b7y R727 ML, 9IVASTAT T T ERBEE

Fig.1. Photomicrograph of immunohistochemical staining
using anti-vWF, anti-LMP1 and anti-IL-8 monoclonal antibodies
in the NPC tissues. (A) Microvessels were highlighted by
staining endothelial cells and shown to localize at the tumor
stroma encircling each of tumor cell nest. (B) LMP1 positive
reactions were observed in some of tumor cells with
membrane-associated staining patterns. (C) IL-8 positive
reactions were observed in the cytoplasm and membrane of
tumor cells. - The sections were counterstained with methyl
green. Scale bar indicated 50 pm (Original magnification
X 200).

MEEITY bo—pLE—y—k LTHWE, $hbb, &Y
JLRLU (relative light unit)/©7 3 ¥ 4 # ¥ RLU % & o THILE
RLUE L, IL87oE—¥ —iEEHEEEs Lz, 203400, C
SMME%LrMW@ﬁNﬂnﬂﬂﬁiE—V%Wtﬁlmﬁ
MRS, EEMIICBTARENY ¥ —TH 5B pcDNAS,
pCEP4 (EBNA1% &%), EBERsDRH 77 X 3 FpCEP4-
EBERs & O'LMP1 OR#E 75 A 3 FpcDNA3LMP1, &%
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Fig.2. Correlations between microvessel counts and the
expression of LMP-1 (r= 0.605, P<0.0001) (A), microvessel
counts and the expression of IL-8 (r=0.449, P = 0.0053) (B),
and the expression of LMP-1 and IL-8 (r=0.712, P < 0.0001)
(C) in patients with NPC. The expression scores of LMP-1, IL-
8 and microvessel counts were plotted and analyzed by
Pearson’s correlation coefficient analyses.
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B95-8

1 2 3 4 5 6
L & | EBVw

Fig.3. Detection of EBV-DNA in NPC-KT cell clones using
PCR. The cellular DNA were extracted from NPC-KT cell
clones, and were amplified with primers for EBVw regions by
PCR. Lane 1 to 6, DNA of NPC-KT cell clones. DNA of B95-8
cells is used as a positive control. The EBVw fragment were
identified for clone 1 and clone 6. The same DNA samples
were amplified with 3 -globin primers for monitoring the PCR
system.

Fig. 4. Photomicrographs of in situ hybridization (ISH) with
EBERs oligonucleotide probe in the cells of EBV-positive (A)
and -negative (B) NPC-KT clones. Positive signal, represented
by red color, is located exclusively in the nuclei of almost all
the EBV-positive clone cells. Scale bar indicates 50 xm
(Original magnification X 400).

% pGLyIL-8 B £ U'pRL-SV40 7T A 3 N & L IZHIBL N IZ L5
W, A8WHIE, TaT MLy 72 T7—F¥L K-y - 27
2. (Dual-Luciferase Reporter Assay System, Promega, USA) % H
WLy 727 —ET v+tA%47-7. 1X Possive Lysis -
Buffer (Dual-Luciferase Reporter Assay System |Z {311 S 4144
) AN 2 CHIRE A L L 72, 15000 [A]#5 T 5 45 &0 2 47w,
Ei55 ul %L L C Luciferase Assay Reagent 11 25 41 % il
ZTHRZ NV (Firefly) V¥ 7 =7 =BG RLU) 200 3 ) % —
% — (EG/G Berthold, Bad Wildbad, Germany) Tilll%E L 72,
H12 Stop & Glo Reagent 25 1% 4 > 7V F 2 — 7ML 72,
KIMNT T2 —ERHAT R LRI, YI2457
(Renella) V¥ 7 = 7 —EHEHLS, VI x—%—THl
E L7,

VI. #EtFAILIE

PR AT AE R O MR 19 4 AT 1213, Macintosh personal
computer (Apple Computer, Cupertino, Canada) ¢ Stat View5.0
software (Abacus Concepts, Berkeley, Canada) = FJH] L7-. ¥
7y OMBRBOBREEIT > R P<0.05 LT 245 & H
WLz, Vo725 —ET vt DMBEIEEENRDONT
b D2 LT, Fisher ® PLSD 12 T EILEHE (KA b
Ry 7T AN 2157

157 &

1. NPCIZ#11 3 LMP1, IL-8 DHIR & MEHE
37510 NPCHEA THIvWF, LMP1 3 X O IL-84ifk % v TH
B R 24T o 72, U X T I ES OB B AL
72 (IK1A). [ UREAR o @) FC — & o Bl 55 il i 1 - LMP1
Mt ThH o7 (M1B). T/, —HBOMBES X O E
IL-8 (M 1C) M TH o 72, 3THFIDFERIZ OV T OMU/NILERT
¥ & LMP1 DB K O IL-8 D5 B & O % <72 (K2).
LMP1 OB L UM EFHE (r= 0.605, P < 0.0001), IL-8 D3
B & MUNMA R (r=0.449, P=0.0053), & 5 (ZLMP1D%
B L IL-8DFHE (r=0.712, P<0.0001) & ORMIZA4 & %4
MR E RS, Lo ES, S LMPL & IL8 D5, %
CBET AT L, FLT, hICmEEEA L BIBICHET A E
PRI ST

EBV+ EBV-

LMP1

28S

18S

Fig.5. Northern blot analysis for LMP1 expression in NPC-KT
cell clones. Total cellular RNA were extracted from the cells
of EBV-positive and -negative NPC-KT clones, and were
separated on a 1.2 % agarose-6 % formaldehyde gel, and
stained with ethidium bromide (bottom panel). The blot was
hybridized with **P-labeled LMP1 probe (top panel).
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EBV+ EBV-

IL-8

GAPDH
B
107 .
Z 8 I
-
-
28 °
Qg
_s , | , |
EBV + EBV -

Fig. 6. (A) RT-PCR analysis for IL-8 mRNA expression in EBV-
positive and -negative NPC-KT cell clones. The total cellular
RNA of the cells of EBV-positive and -negative NPC-KT clones
were extracted and subjected to reverse transcription PCR
using the primers specific for IL-8 (top panel). GAPDH was
used as a control (bottom panel). (B) Activation of IL-8
promoter by EBV. The cells of EBV-positive and -negative
NPC-KT clones were cotransfected with pGLsIL-8 and pRL-
SV40 plasmids, and after 48 h the Luciferase activity (RLU)
was quantitated as described in “Materials and Methods.”
Data from three representative experiments were shown
(* P < 0.01, ANOVA and post hoc Fisher's PLSD tests).

1. NPCKT 7 0—>058s L TEBVY / L DNADORH
E5 N8, RNADRE

REFAFEzHVCWTNPCKTHifaz 7 o—=> 7L, 7H—
~#BLODNA, RNADOHH %17 -7z, PCREEZ AV TEBVwW
IS L7 (3). 4917 v —> 05 b 128 CEBVw » BT
& o 7. ISHE% HVCEBERs DI 21T 072 (R4). 4918~
O—>03 %102 u— > TEBERs #lpETH o 7. EBVIEE
BRICHEETAOT, BIZPCRETIHKBEEOERYTH 5.
F7-, BIZISHETRIVE-—HOECRETERWITEEDLS
0T, WHELICHEEOEEIZEBV-DNARGE & BT L 72,
ZFRIZET VT 108D EBV-DNA # # o NPC-KTHiflg 7 0 — >~
*438EL7-. EBVESIES X OB u— ¥ 2 Gl L ZZRNA
EHWT/ =¥ 70y M efTolzb 25, EBVEMEIO—
ICBWTEENIZIMPLAS S E &/ (X5).

14 7
12 7
10 7
8]
6]
4]
2
0 -

24
20 7
16

Luciferase Activity (Fold Increase)

12 7
8
4 -

0 -t
pcDNA3 EBNA1 EBERs LMP

Fig.7. LMPI induces IL-8 promoter activity. 293 cells (A) and
EBV-negative NPC-KT clone cells (B) were transiently
cotransfected with pcDNA3, pCEP4 (EBNA1), pCEP4-EBERs
or pcDNA3-LMP1 plasmids in the presence of pGLsIL-8 and
pSV40 plasmids. After 48 h the luciferase activity was
quantitated as described in “Materials and Methods.” Data
from three represemtative experiments were shown *r<
0.01, ANOVA and post hoc Fisher's PLSD tests).

1. IL8EELANNLTOREIIEBVOIEEIC & W iEkLs
h3

EBVIE s & UTeENPCKT#if 7 o — > ® RNAFIE %17
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Fig.8. Identification of responsive elecments in the promoter

region of IL-8 gene by LMP1. The effect of wild type (WT) and
site-mutated IL-8 promoters on the induction of luciferase
activity (means of triplicate samples; bar, SD) were
determined by transfection of C33A cells with the luciferase
expression vectors containing the promoter region of IL-8
gene without mutation (pGLy-IL-8) or with mutation at NF-« B
(NF- & Bmut) or AP-1 (AP-Linut), in the presence of pcDNA3-
LMP1 as described in “Materials and Methods.”
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Abstract

The present study we investigate how Epstein-Barr virus (EBV) -related genes associated with agiogenesis in
nasopharyngeal carcinoma (NPC). The microvessels were highlighted by staining endothelial cells with von Willebrand factor
(vWF) in 37 primary NPCs using immunohistochemical techniques, and were counted on light microscopy, as an index of
angiogenesis in NPCs. The expression of LMP1 and IL-8 were also examined and defined as the expression score for statistic
analysis. We have found that Microvessel counts correlated significantly with LMP1 expression (r = 0.605, P < 0.0001), and
IL-8 expression (r = 0.449, P = 0.0053), and LMP1 expression also correlated significantly with IL.-8 expression (r=0.712,
P < 0.0001). Furthermore, the EBV-positive clones and -negative clones were isolated from NPC model cell line NPC-KT
cells using limiting dilution method to compare the expression of IL-8 mRNA. We demonstrate that the expression of 1L-8
mRNA in EBV-positive clones were higher than in EBV-negative clones by RT-PCR. The EBV-positive clones and -negative
clones were transiently transfected with IL-8 promoter luciferase reporter plasmid (pGL;-1L-8), increased IL-8 promoter
activity (8 & 1.2-fold, P < 0.01) in EBV-positive clones were observed by luciferase reporter assay. To determine which of
EBV-related genes affects the IL-8 promoter activity, pcDNA3 expression vector, EBNAI, EBERs or LMP1 expression
plasmid were cotransfected in 293 cells and EBV-negative NPC-KT cells together with pGLa-IL-8, respectively. LMPI
expression was found to induce IL-8 promoter activity significantly in both 293 (12 £ 2.2-fold, P < 0.01) and EBV-negative
NPC-KT cells (20 = 2.4-fold, P < 0.01) compared to that in the pcDNA3-transfected cells. However, pcDNA3 vector and the
expression of EBNAI and EBERs did not affect IL-8 promoter activity. In addition, the wild type (WT) IL-8 promoter, or IL~
8 promoters with mutated nuclear factor kappaB (NF- x B) responsive element and mutated activator protein-1 (AP-1)
responsive element, were transfected in C33A cells together with LMP1 expression plasmid. The IL-8 promoter activity by
LMP1 was completely abolished by the mutation of NF- x B responsive element, and was partially abolished by the mutation
of AP-1 responsive element. These results suggested that induction of IL-8 by LMP-1 is mainly mediated by NF- « B, and
contributes to angiogenesis in NPC.



