Quantitative Analysis of Epstein-Barr Virus
Immediate-early Proteins and Evalutions of its
Clinical Role especially in Nasopharyngeal
Carcinoma
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Epstein-Barr 7 A )V AR R IIPUE 2 &EOWET &L BRRIOE S
— ¥\ EB I 351F B A IS0 T —

EPURFIEEMEA B SRR ERE (2 & )

= W % F

_LIHBERE (nasopharyngeal carcinoma, NPC) & Epstein—Barr %7 4 )V X (Epstein-Barr virus, EBV) OREM: &, B I05EF
DOHFEBVHLAA LA LB HIRAN EBVIEEOFERAZ &S L DL 8N TW B, B2 4 LV AEEY 4 7 VIC R+ 2 B
J& (early antigen, EA) R & EIE H D EBV R FHiE (v1ral capsid antigen, VCA) (24 % IgAHIRIIBIERTTIZ LR LTHD,
RERREIEWIEDL, RBOY——- L LTHVWSLRATVS, L LIBBEMIZTIEY 4 L AEEY 4 7 Vid LI LiEAR
EEIZHDE L VI HRENH Y, 40, L) RVERCHEETAMNEHENZERN, REQIIHT 2 BF0IED KIS % F7.
BZLF1, BRLF1IBZFHI T A I FaME, KB IEALZED, REGTHEHML. o 2BUEE L, HHENPCHE
#, NPCEMHAFE, HYAMEHAIRE (nfectious mononucleosis, IM) B#, JEk %> 1) ¥/l (non-Hodgkin's lymphoma,
NHLD) £%, SHEREEEEB L 0REEMFELOKIEE Y22y > 70y M, ELISABIC THRE L7, 88 NPCEE T
EFPZEH, REQVEEMETSH ), ELISALTOURNE OB & h_EEER L2, VCAIgAFMKMi & Wik LTd,
ZEH, REOYVEHMEIINPCHREMA A 72, Dk ) NPCEEIZBIT A2 EM, REATAMNE SREOHTE LS
B0 BAEEZ LN,

Key words [Epstein-Barr virus, nasopharyngeal carcinoma, BZLF1, BRLF1

Epstein-Barr 7 4 )V A (Epstein-Barr virus, EBV) 1, 1964 4
IZEpstein 512X Y ox—F v + ) P OoSJER K OREIEHINE D & 5
RENe PANVRZAT AL NVATH Y, {58k E K ERAE
(infectious mononucleosis, IM) OIFEARTH A, BT T/N—
Fy b 2oSHER X O LINTERE (nasopharyngeal carcinoma,
NPC) & DM EAFEH SN TV B IED, U F Vi,
WEEIRIE, HRA COEMRB L OMERBEESA TV S,
O1d & A5 (i 24 A9 12 EBV S MKkl i HTB & I8 48 28 % 10
LD NHRREIDERT TV, %512 zur Hausen 5 Y75k
WO RIS M B NIZEBV Y ARG L 22 bz k),
EBV & NPC DB AT, S 417z,

EBVIIMHSE D MMM WER S L, HevTB Y > sskiz iy
LB ¥ 35k & A5010 T 5. RI&H L 72 EBVIE— > 7 4
VABZFOAERBRLTED, BARERIZL) Y AL 2AH
BB 1 2 VIZA DAY, ZOBEH O LT BZLF#
{ETEYCTH S ZHE R BRLFI RE T W TH HREF LV
T HEAORBUC L VLS B, ZEE, REFNIG Y
70T -5 - OESHHNFTH Y, 1V ERTIIZEHRY
DHTIANAEYUS A 7 ADFES N, EEAMBTCHZE
H, REHOKMIZL VFEENL LHESHTLE9, Zh
b OEEEEALEIC & ) RIRET, BMRETFOEEHE

FR9E 1L A 28 H2A, FR104E1 22 0S8

ENHWIBIE (early antigen, EA) ’FEBVH%?EF (viral capsid
antigen, VCA) % &0 4 )V AEWHHHT 5, LIHGERSRH
L7 TVCAIZK T 5 IgG PLiRfli B E A7 ‘Iﬂ!‘r?t’cn{’b?b Hhadz
&, EAIZHT % [gGHUAMTR M S R b 59 2 &k &,
& 512 Henle 5 1 EMTEME B H D% { THLE T O VCA, EA
[GAVURTIASE B & 2 2 Z & % /R L 72, NPCIEBRA M I
IR, HPEY) YOSEiME AL ETRIET A 2 EHNE L, KBk
Wit T 2% IgABSIANPC A OBMECH Tl T 2 2
L, O EBVMERER T LY Lav2 &, $4h & NPCY
RIWTHLZEhOBHv—H—I2lVsRTHD, E2AT
Cochet & ™14 b IR IS /4o Fl 12 BZLET RNA 5 54
RZEM M L2, F /- Marechal 52, Yip 5 ™13 ELISA L
% AV NPC BBAIMIH I Z 1 THUR & BB L 72, AP T,
L MR 5 A %ﬁ"i’%@ﬁi_@ EBV 8, JEBLESEBE, /s
ML & Z&E], REITEDBIGE WA, Z O LT 0 25 i i
20 S Mt Lt.

WRE L UHE

|. ZEA, REEOHH
1. 77 2 3 FO#E
79 A 3 K pGENT-2 (GiRIKS 4 A BT AN 5 TR

Abbreviations : AP-1, activator protein-1; kbp, kilo-base pair; EA, early antigen; EBV, Epstein-Barr virus; GST,

glutation-S-transferase; IM, infectious mononucleosis; NHL, non-Hodgkin’s lymphoma; NPC, nasopharyngeal
carcinoma; PBS, phosphate-buffered saline; PBS-T, phosphate-buffered saline with tween 20; SCC, squamous cell
carcinoma; TPA, 12-o-tetradecanoylephorbol-13-acetate; VCA, viral capsid antigen
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HEMBEEIS G5 E8NL) 28BNy - LCTHEBAL
BZLF1 B{LFHRHTIAI FEERLL:. $hbbRIy -0
FNVYFF ST AT 7 —EH (glutation-S-transferase,
GST) #BIEFICHEC TN Fra—= v 744 & HIREEE
EcoRITYINT L, BZLFIR{ZFD ) b2HEBLUBEOT I/ Hx
I — F9 5 DNA (SRR ATEATIER 5 R 22 B R
Bp#EEr S A5 s h) AL, 945 —-2ar%y b (B
i, HHED) rHVWTHA LA BehiT IR I FERBE
XL1-Blue ¥R ICHUD sA F &, KGW % WHIE# L7:. BRLFIE
EFRBE 75 A 3 FW93 Dr Manet (Lanoratoire de Biologie
Moleculaire, Lyon, France) & 3584, [AHIZKBEICEA
L7,
2. BEHOIER

LRI Lo KB % 37 C—MeiE 28 L, 8000 [mlEs, /4, 10
SEED L TER L. K 1mM EDTAIA U 7 4 —1) >~
FRARAETE (PH 7.4) 2N ABE W TR L2 &0 L BRI TC,
RBICEE R E LT4% MY X, EDTAMY » BREH R 7
MABE L., BRSOSIRE L /2%, &I THHBER-.
TEREHEETMA LFEEBICL 2 F CHRHBOMEELIT- 72

%, B EEEKICTHRE L, HAKERE, —80TIT TR
L7,

I. m&F

SRR R M B b B ST RY, )1k ST v SRR B S
MEMERL, B LR S Je R B B IANE AR v T L 72 NPC
FEUCHEENEEREME, IMBFNE ST L E
(non-Hodgkin’s lymphoma, NHL) B MiE, HEHELELNE
E L7 25ICERKERERERREERE SR SIS ML
BE#E LY 25 %57 - EBVEERBAEFMFICOVTD
BEt L7z, NPCEEZIFOBHERERLIIRT. HHFATHS
Bl, EEBMELBBERHF, EETHH LIHEICIIES
FROLPMMICERNH L L0 TH -7z, BRFHS
L UICC D TNM 47338 @12t - 7.

. ZEAHNFE RESHMLBEOEN

1. YZA§ 70y MNE

Towbin & PDHFZHEL Y 2 A& ¥ 71y M E{T- 7.
GST-ZEH, GST-REHIZAFEHOHAKTINE SN TEY,
2% ANAT PTY ) — VNSDSY T IVEEHE (10mM Tris-
HCIpH 6.8, 20% 7)) >, 1%SDS, 7@E7 =/ — V7

Table 1. Clinicopathological data of 9 patients with nasopharyngeal carcinoma

Patient Age Histological Clinical
Cases number  (year) Sex diagnosis stage® Therapy (effect)

NPC patients

before treatment 1 49 M Undifferentiated carcinoma T4N2cMO Radiation + Chemotherapy (PR)
2 24 F Poorly differentiated carcinoma T3N2cMO Radiation + Chemotherapy (CR)
3 51 M Poorly differentiated carcinoma T4N2cMO Radiation + Chemotherapy (PR)
4 54 M Poorly differentiated carcinoma T4NOMO Radiation + Chemotherapy (CR)
5 69 F Poorly differentiated carcinoma T4N2cMO Radiation + Chemotherapy (CR)
6 59 M Poorly differentiated carcinoma T4NOMO Radiation + Chemotherapy (meta)

NPC patients

without recurrence 7 55 M SCC T2N2bMO Radiation (CR)
8 88 F SCC T3NOMO Radiation (CR)
9 61 M Poorly differentiated carcinoma TIN2cMO Radiation + Chemotherapy (CR)

NPC, nasopharyngeal carcinoma; M, male; F, female; SCC, squamous cell carcinoma; PR, partial remission; CR, complete remission
a) Clinical stage was determined according to TNM classification by uIcc'®. T, twmor factor; N, metastatic lymphnode factor; M, distant

metastasis factor.
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Fig.1. Western blotting with Z protein. Each membrane was
incubated with mouse anti-Z monoclonal antibody or sera.
Lane 1, KO7 protein as negative control; lane 2, GST-Z protein.
The band of 65kDa is a major fraction of GST-Z protein.

Fig. 2. Reaction of Z protein with diluted sera. To detect the
end point titer, a diluted sera was incubated with Z protein.
Dilution of sera: lane 1, 1: 30; lane 2, 1: 90; lane 3, 1: 270; lane 4,
1: 810; lane 5, 1: 2430; lane 6, 1: 7290.
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M=) BB L, SOMEBEM LERLA. ZEH, REAFNLE
NE0ug B EL L, BEHADFREY—H—HL Y (Oncogene
Research Products, Cambridge, USA) & & $1210%SDS-K U 7

ZUNTIFFAMICTRAKB LBy 51> VEE
EPM-8451 (7 b —, ®E) 2T o vl o— R
(Hybond-ECL) (7< ¥ ¥ 4, W) IS L7z, RIS
FHETAO- MOV -AEE T Ty X U FH (Ta vy
71— R) (KAAREE, KR (& CEIRIFMLERE, 0.05%
WA =220, 10% 73y 7T —ANN") > EEREE A B ARk
(phosphate-buffered saline, PBS) (2 THM L /2 BH M3 & O
WM & BE-MRS &, $amarbo—LEL
T AMZPUK (3 - P8y, 5E) w—kiifkE LT
Hwv 7z, 0.05% > 4 — > 20 PBS (PBS with 0.05% Tween?20,
PBST) (2 TI543MIEEL, 70y ¥ T — A2 TEIR1ERH
ML 72, PBSTIZT2000fFMLzk—2A5F1vva
NVFF Y-V bRESD ) YK (Tl oy
4) L ERIBERIE S/, PBS-TIZT1545 3EI##E,
WEX IV IfvEr AT 1A (HYPERFILM-ECL, 7< ¥
v ) LACEIHAL L 7.

2. ELISA#:

ZEM, REAE AGEHEMEICEE L, 5B LEmL
o, WH L&A, BEHZES Y M (HARNAF T v F,
HE) #EHL, LowyE®iIckneg L. 28H, REA%
PBSIZTC100ug/ml IZHRLIGAK <A 7B 5 A5 —FL— |
(FVYxxr7, HE) X172 VS0 100piEA, 37TC1
LT LB b &7z, 25% 70y 7 Z— AMPBSTIZT
S7TC2BFMIMEL L7258, 1, 25ICdBtay ro—-Le LT
PBS %, #E3FILARRICIZB BRI AL 72 BEME S £ OxtK
MiE%MA, 37°C1REMKIE &7/, PBSTIZC3[PEEHE,
HEAFNCEREa Y ho -k LTPBS %, #25 RIZ
PBSTIZT4000 A LR — AT F 1 v babt s ¥—
EERbe Mg a7 YRR, 37TTCIREL S
7o YRR, SOEE AN, INBEERC TS % 1k 450nm
BT BW0E & Wl L7,

V. #Et#a0ne

ELISAIZH 1 BEEIX, X £SD% b - TE LA, KEEM
DIFHEDEOREIZ L5 BN (Fisher's PSLD ) % v,
HEKHEZERE L.

34 18

. ZEaHNLFENE

1. vxx¥ 7y bk

KBREEARATFE LBELA-GSTZEAEMEL L,
BE, BEEWFEEORCER (D). By bo—u
ELTHRLLYARZE, 70— F VR THRB I NN
YRR =V EBMUNY FERTHIDOERME L7, GSTX
27kDa, Z#&H[M1338kDaTH ), GST-ZEHI:65kDa & 72 5 7%,
COFENY FOMIZ, ZEAETRRETHLIOPE L 2/ &
GEATEBL N FPRBL TS, #RTER2IZAT.
HENPCEBMIE TIZ6 BRI/ FORBMERD /-, &
IR BEE P ONPCBFMFETIXIFPFLH 33%) THOA
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Fig. 3. ELISA analysis with Z protein. The each absorption at
450nm and the X £ SD were shown. * p<0.05 between the
groups by Fisher’s PLSD test.

Table 2. Detection of anti-Z, -R sera from patients in different pathologies

Number of Number (%) of detection-positive patients
Examined cases patients

examined Anti-Z antibodies Anti-R antibodies
NPC before treatment 6 6 (100) 6 (100)
NPC without recurrence 3 1 (33) 1 (33
M 6 0(C 0) 0¢C 0
NHL 5 0(C 0 1(20) .
Neck lymphnode metastasis 2 1 ( 50) 1 ( 50)
Head and neck cancer 13 2 (15) 2 (15
Hemophagocytic lymphohistiocytosis 2 0¢C 0 0( 0
CML 2 1 (50) 1 (50)
Lymphohma with chronic active EBV 2 2 (100) 1 ( 50)
LGL 1 1 (100) 1 (100)
Leukemia 1 1 (100) 1 (100)
Healthy control 5 0(C 0 0¢ 0

NPC,nasopharyngeal carcinoma; IM, infectious mononucleosis; NHL, non-Hodgkin's lymphoma; CML,
chronic myelocytic leukemia; EBV, Epstein-Barr virus; LGL, lymphoproliferative disease of granular

lymphocyte.
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Ny FEFDA. IM, NHLEEMBE CIXZEEHD /S FIHE
BMENG Dz, FEEMESRE T, BIEEE 15 & WRER
1BITISy REBED, EETIEINY FIERORh o7

BT S HIZME T BEREAR L2002 I EE, NV F
AT E LRROMBRE % WM</ (M2). NPCHEETILZ 0
OEBTOZIMER S & 0 RIREE TNy FOHERTRT
Holz EI).

2. ELISA#:

BEABOWRE LN RT. SHOWILELUY £SD
TH L7, NPCIiBWT, HBIRENBHIEMEOEEIC

Table 3. Detection of anti-Z and -R antibody titers

W

ARG O A B AR L. IMBE, NHLE, @
T R L EEE AL AT PO — VB I EEEER
WiV OO, AENPCEEIEEVIGE 2RI EATS -
7.

I. REAHRMEAE

1. WAy 7y b

ZEEPLILERANT & FREC, KBEICTA®R L GST-REH
BB L L, B, RESLELOKSER~/. RESICH
FBE s U—F MR E C HEREASTRICE ST
REFI394kDaTh ), GST-REH W 121kDa & %2 5. 13

Patient

Antibody titers”

number Diagnosis Z R
1 NPC before treatment 1:810 1:270
2 NPC before treatment 12430 112430
3 NPC before treatment 172000 12000
4 NPC before treatment 1:400 1:200
5 NPC before treatment 111600 1: 800
6 NPC before treatment 1:270 1:270
7 NPC without recurrence <1:10 <1:10
8 NPC without recurrence <1:10 <1:10
9 NPC without recurrence 12430 12810
10 NHL <1:10 1:30
11 Neck lymphnode metastasis 1:30 1:30
12 Nasal undifferentiated carcinoma 1230 1:30
13 Laryngeal SCC 1730 1:30
14 CML 1:30 1:30
15 T lymphoma with chronic active EBV 1:270 <1:10
16 NK lymphoma with chronic active EBV 127290 127290
17 LGL 1:90 1:90
18 NK leukemia 1:30 1:30

NPC, nasopharyngeal carcinoma; NHL, non-Hodgkin's lymphoma; SCC, squamous cell carcinoma; CML,
chronic myelocytic leukemia; EBV, Epstein-Barr virus; LGL, lymphoproliferative disease of granular

lymphocyte.

a) Antibody titers were represented by the antisera end point dilution with Z or R band recognized in western

blotting.

NPC M

Casel Case2

12 12 1 2 12
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68 =

Casel Case2

NHL Control

Laryngeal Healthy
Case2 carcinoma control

12 1 2

Case1l
1 2 1 2

Fig. 4. Western blotting with R protein. R protein and K07 protein were blotted on a membrane. Each membrane was incubated with sera
from NPC patients, IM patients, NHL patients, or controls (patients with head and neck cancer and healthy control). Lane 1, K07 protein
as negative control; lane 2, GST-R protein. The 121kDa band of lane 2 recognized in NPC patients is a major fraction of GST-R protein.

Broken proteins are recognized as bands of smaller sizes.
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Fig.5. ELISA analys1s with R protein. The each absorption at
450nm and the X = SD were shown. % p<0.05 between the
groups by Fisher’s PLSD test.
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BITBHLEB 7 A N A BTEHAHTE LA 59

NPCHEEClZlafEa sy ha— & LTI LA Ko7 &E Cldat
B Hyy, REMABRR R 121kDan /N> FE o7z (M4).
SOALENY FOMIZHE LGN HIET S EHEILN
BRFEONS LNy FOSHBEL L. IMBE, NHLEH,
O POV EETIEKOTHEM E REME L DIZRERT LT
OIS 72h%, REHFFRN & 121kDad /N >» Hiﬁ.\;.ﬁl)&
Mrote, HERIZE2IRT. HMENPCRA6H], KEABZET
fﬁﬂ’C“Rﬂ%['}&:f‘KbﬂZﬂ\/ N &g fo, DB IR & ?TCJ
T 1050 & EEEE 1B CRBE D N Y R, ThbH0
-)jEfﬁl LB Z B ARSI TH o 7. EZEE 2: D B %
Wl o NHLEE 1B CREL EE 2 5N 5/ FORR
X7 BEERE TN FEELL P72,
REHIZOWVT D, MBI TIImiE 2 BAR LS v M9
WCTALEROBEL LA, HENPCHEATIEMO
BRG] & b GIEEE T/ FE i (K3).
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Fig. 6. Anti-VCA-IgA/-lgG antibody titer of patients. The each antibody titer and the X + SD were shown.
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Fig.7. Schematic representation of EBV productive cycle pathway.

—® Viral DNA synthesis

——p» Envelope synthesis



60

{11

2. ELISA#E:
BEREBOWILE T HSIZRT. HENPCBEIIZIMEE,
gy baO—VEICESEEIECESEAR L. £72NPC
BEBERSCNHLELZAFEZRIEDR2VLOD, 26D
BryEmErRTEAICS 7.

IT. # VCAHAERIE

NPCE#, IMAE, NHLEH, ERTHER) » /@i
BB TIIEE & L2 MiE TVCAIgA, VCAIgGZlE L THB Y,
6%, 855 NPCHE#ZH TIIMmBE Iz e~ Mid s EE R L
T,

* =

de Schryver & %> Henle & ¥, ME#FEIMAREIZLD
NPC B # CIEVCAIgGAERAL LIZLIZEER® &£ 52 &, EA-
[gGb LD IEMEZ LA LBZVERELTBY, £0%
Henle % 201&, HiVCAPUAIM, $TEASLHMGIEEE & BE L
TBY, BENOESEEFEVI M EELRL, 256
BB R EERET S LR VCATUFMIEEHIZHA L, HEA
PR SN AR o b BB LTS, F-Warab?i
L2 L NPCHEFTIIMMEIGAL XA AEH L, Henle b Vi
NPC & M2 BT VCAIgA, EAIgADEl & % 5 L
L7 IgASEL % 2 ERIIAHTH 525, IgADEBV &f5&
T5ELRMEOIgAERETICL ) BREFEESNE LW
3HESH B, VCAIgA, BEAIgARTIERTTCIIHEELTE
D, O3 EBVEEEBTIERDIZ { { NPCHEN
BBV E, BREIMEEY L 2P HROESR L ) BHICHE
MEREEDBEIEDPHLEEOEEDS, BWERKIZNPCO
FBOBEL LTHVWLRTWAY, AMMRE 22 72ENIC
DVTHINE TORE L FARLIC, VCAIgA, EAIgA IR
NPCEETHME*RL, ERMBOBRBETIIEHEL 2o TV
FFOMORBTRERT AR BEN LR ERLTWY
7.

EBVI3EGE LRz .2 widde L7-%%, B o/ SBRICEG LRk
DIEEL B, EBVEGB Y Vv 85kTd, BBENTIRT FI 7
77 ANVENE=VTHEF— b (12-0-tetradecanoylephorbol-13-
acetate, TPA)P® 243 7' 11 7) » OREFEP 4 L OFIFIZ L Y
A NAEEG A ZVIZABZEFALENT VS, TR
ety 4 N AERY £ 2 LAOBFFIZZEHLPREANREHE
AEE &L LB ZHEAIIHIREES BamHI W Z72m & 3%
A0 ¥ 1EH CTH B BZLFIBEFIZa— F & 5 38kDad ™
IV AUEETHERTTH ), AEZEARE T L TDNAI
WA&TA. REMIZBRLFIBETIZa— F &5 96kDad v A
NABEERSRTFTHE, CAOOBEARNEY S OE—%
— L WEBESNG, ZFOHBLZT7EE-F — X1 F O
(kilo base pairs, kbp) D X v — V% IEET AT, ZhIIZE
HOMFHFEL, R7/OE—V—IZELLRENZFHETS
28kbp D A v~V EEET Y, FlonwThoTHE—F —
DZEHLERFIZ A4, ZEHIZEC T 0E— ¥ —2iFHEL
TAEDOALLTRIOIE—Y —H LOEERER{LTII LI
LY REHLHFET 2P0, TPARGRE /T T Y ORIEE %
3B EeTaTA rFF—ECANGEHLEN, TOT T FIVIEH
B E R F T 5 15 I E -1 (activator protein-1, AP-1) %
BT 5. E5IZAPIAMZFOE— ¥ —12d 5 TPAILEE
5% /- L CBZLFI&ZTFORER L EHELTE. ThAFETE

Iy

BDZTRE—~Y—BLUORTIE— ¥ —2FEELL, Z2EH
BLUREANVFHEINL DD, BN OEHUIHILRIZ L
DWELRY, TANVAEEY A 2V TOHEBEE TS 5 orilyt
BIEHALT AN ZEHADARE ENW) U AKRATIRZEHR
FNHITY A W R B EHRBEGIRED» BB A 7V~ BT
BEDBIENTESLY), EERFMBTHEREAICLISZTOE
— —EHREDEETHL. INH200RRMEHIH
FHIHVTRERENOTOE— ¥ — %G (L L, EAL ED
EHIEHBEAFES N, HOTVCALR EDOBRIIERREL
FEINTNY A NVARTFEEIND (7). REFZEICBEW
Tix, EA, VCAIZW LTI THEWIZFbhTWwaI, Z
EH, REQORJHBFTFNOI2HT 2 MENEMGENET 5
CEICEVEMiLA. YIRS T Oy MEOKELS, HIE
NPCEE TR EMMZBANREERETH Y, BOHRERTY
R LE, o LR , T, ERERaE
B O NPC BE T ZEAIMARB T35 16 33%) 12k
YEor:. F-EBVEEERTH L IMBHME TIXEFITH
ZEOVIAEF RO, FOMOBEERBEECRERICLST
Yho—LEETH B 13FR 28] 15%) DA TH o 7.
IM B # T3, MHEE LRz 2@ kg L7z EBVASB 1) ¥/ SERIZ I g
LINERFELLTEBY, TOAREBY ¥ /38R A M0
BEMT ) RBROGRIERSHEREIERI LTS, 4
IMBZCTIHZEANRKERD b o -8EE LT, TV V38
IZEDARIELB Y ¥ RERAER I HER S M, HZEATE L
AEFERITIEEOPFERRS Lo NS E. 3>
PO — WEETORBMEFICOWTIZ, JEEBVMEEERE R
EEOWHB TVCAIgABME L OHME Y HDH Y, EBVEEER
KROTELOT AN AEHEF A 2V RBRETHNDBEEZD
N5, HENBEE COBEAOD L IHIEEEREE TS
Bh%, SEFNCHEO-OEUHRE T TEY, BEEEBVLE
OREEL HNEL. FHEARNHELR) 3 EEmgEE260) b
1B CZEBAMMFER T - 7245, LIHEEHT RISRE LR A&
MTOEERIRRLIN G-/, TALOBBETIIEEORE
BRI L A 4V AFEEEE ML TS REMESES 5
A%, HiMiZNPCEEHENFN L IL_EBEM L LAOATH 72,
RECFMLEGESNIILZ EHPUEEES 2z —5 L, 8
NPCHEZETIERII ) &% & 2 WA H 7. NHLEHE 16T
HZ \E PR TE, REAPULER M TdH - 72, ELISAEIZ X
LIRECIE, ZEHOBE, NPCHUEIRGE L EF% CIIELE
WHEEERREY, FAHEBENPCEAR® IMER S NHLEH,
HENEEEE L BEE,ORLI I M- VLK T S
b, FEEIZVWLOOEMEES & AN H o 72, REEDY,
AHHMNPCEEIIMOTEL ) Bz & AHEEI AL, IM
B, orbo— LB dAEESEEROL LEXYVZED, R
B3 B NPC BE MO K LR & LT % LRIk S
ha, 22 CHVCAHBMEELAEZA, NPCEHET
VCAIgG 2SRtk & SN B 640 RMOBITHIMZEH, REH
Pk g vz, BT ZEYE, REAVUEEBMEG T
VCAVEDSHIEENT W b O TIZEB VCAIgABETH » 72
A%, VCAIgABBHE L 2 o TV NHLEE CIRZEN, REH
HEREED LN h ol o TNPCIZHT245RMIIMZE
B, REHFAEOBIEDIZS HVCAIgA X ) b BT HEMESH
Brwihd, ZOHEBELTROL) LRHABIFELOLND.
VCA, EAIXT 2 PUAHISIERE N THREEIISEREY 1 7 VI
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Joo FIEBHIE R R ST B L 8Dk L, ZEEIETPA
AR A A L O R T & mEIE LT 5 1d 4, pS3EN
REMROESHERC I LAY, MIatENF B % N+
L CHE T OMEMERIEZD SN TW2 Y, F-RE
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Abstract

Nasopharyngeal carcinoma (NPC) was found to be associated with Epstein-Barr virus (EBV) by serologic evidence, and
the relationship was confirmed by the detection of EBV DNA and EB-encoded RNAs in NPC cells. Elevation of IgG and IgA
antibodies against EBV viral capsid antigen and early antigen are often found in NPC patients. Serologic tests of these
antibodies have been recognized as tumor markers for NPC. EBYV persists in a latent form in both epithelial cells and B
lymphocytes. A variety of stimulation may activate a virus. The Z protein and the R protein, which are immediate-early
proteins of the EBV lytic cycle, control the switch of the virus from a latent to a lytic cycle by transactivating several early
promoters. But a lytic cycle is sometimes incomplete in a tumor. Z protein and R protein are expressed earlier than EA or
VCA, so anti-Z, -R antibody titers will be more sensitive markers for NPC. Plasmids presenting BZLFI or BRLFI gene were
produced, and Z proteins and R proteins were harvested. Sera from patients with NPC, infectious mononucleosis (IM), non-
Hodgkin’s lymphoma (NHL), head and neck carcinoma and healthy controls are examined for its reactivity against Z and R
protein by Western blotting and ELISA. NPC patients before treatment all indicated high anti-Z, -R antibody titers, whereas
in three NPC patients without recurrence, only one (33%) was positive. IM patients all indicated no anti-Z, -R antibodies.
Several patients of other diseases have anti-Z, -R antibodies, but their titers were low. In comparison with anti-VCA
antibodies, anti-Z, -R antibodies were specific to NPC. A NPC patient whose anti-VCA antibodies were negative indicated
high anti-Z, -R antibody titers, and a NHL patient who showed elevation of anti-VCA antibody titer was anti-Z, -R antibodies
negative. These findings suggest that the anti-Z, -R antibody titers are useful markers for NPC.



