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RENFIS T 2 BHEE TP, W0V A4 VAR
BEHY 32— N3 2 BEETFORE 2 HEE LS &
B2 EBWESNT WS, 20D K 5 IZ.ZEBRA X
IR 2 FHT 20 OEELEERT £ L TE
HREfE T2 T 2 2 Do N TW» S,

HESk EB 7 A v A FREMEAL OBEAE & AT L 7o O
% { 1% ZEBRA OYFGHEIEF CTh % BZLFI s+
0 — 8 — iR T T & 108, ROl
O EB P&MHINE T2 OWEMEIRTT < . BRI bRV
ZEms, BERRERIC L D EB VA NV AIER LR
HT20OBREETH -7,

D s, FEHITERBE S EB Y A v AEHEA
O RZTENLT 272912 ZEBRA OIRERF & L
TOYANVAEEACRERTRIE & L. £ OREEOFHMD
HHS Iz ST W B EREERTO 70— —iEHE
W OW IS 21T > 12 BIF-HEEF BZLFL 7
0 €—%— (pZp-Luc). BRLFI %# & & BZLFl 7' 10
£—%— (pRZ-Luc), ¥ & 7 #iE {z ¥ BHLFI,
BHRF-1 7 1 £—#% — (pBHLFI-Luc, pBHRFI-Luc)
O 4fEED Fax—Y —RHAAAIZI AN T T
NRfESLL | b b HRFLEEREE MCF-T g, £ M H
S E B ATAR HeLla fHHG, MERGVEE I BOMIAR
HSG IRk & fm T8 A %1772 ZEBRA 2/ L7z
7 A )V AFEHE L OB R O 2 §A A, I A b
0% > EB v A )V AFEELICBES L T 2 ATREME
B ARIFSE TREEE U 7ot R 2 v TS L 7z,
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1. 7S5R3I FtEE

Wy 7 x5 —¥VR—Y —BLTFIC EB YA )V AH]
BHEETF 7o —8 — 2 HARAARRI VAT 7
k. pZp-Luc (BZLFI —221~+81bp~), pRZ-Luc
(BZLF1 —2400~+381), % 1 pBHLFI-Luc (—1800
~+1), pBHRFI1-Luc (—1800~+ 1) 4 fEHD 7" Z A
S PRRESE LT, 2V A NT 7 MCER U7 IhE
EF 7 ax—5—fHE X BIS-8KHRDNA £ D
PCR i X D 8IE, &EL 7z, S5BLCH L 7z DNA
1 BOS-8 Al i 1< 107 fiil X b it o, EMH L 72,
BZLF1 —221~-+81 bp fEEIEIED /20 D7 Z 4 < —
& LT Bz9 (5-geg gta ccg aca ctt ctg aaa act gec tc-3)
B XU Bz8 (5-age cat ggc aaa agc ttg tac aaa agg
cac-3). BZLF1 —2400~+S81bp $EEEIED /2D 7
< 4 <—& LT LRZ3 (5-gag gta ccc cag ctt ctt taa gat
ctt gg-3)¥ L OF BZ8, BHLF1 711 & — & —{EISHEIHO
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JebD 7o 4 ~—& LT LIl (5-ccc cat gge aca gge cta
ge-3)3 & U8 LI2 (5-tca age ttg ttg aat agg cca tet tg-3'),
BHRFI 7’0 & —% —fEEEIED . D 7714 ~—&
L T RfI (5'-ctc cat ggt tga ata ggc cat ctt get ¢-3)8 L O
Rf2 (5'-cca aag ctt cag gee tag ggg tec agg g-3) =R L
7577 PCRJZJt¥E (1 mM Tris-HCI (pH 8.3), 5 mM
KCl, 3 mMMgCl,, 200 uM dNTP mixture (dATP,
dCTP, dGTP, dTTP), gelatin 200 mg/ml) 1Z 2.5U @D
Taq polymerase (¥ 77 7, BHE) %l 2 &5 O EHIRY
ZALEMZ 720 RGEMAF 95°C 10 93 H R IG D 1.
95°C 143.56°C 30§, 72°C 243D YA 7 )% 30 [Alfg
DL, ZD#%72C 00HRIGE ¥ For
PCR W) 20 pl % 2% KA 7 4 v — A 7 VSV
BICABEL BRI F YT AT O A RREL, UV
TCHERE. U0 L Wizard DNA purification kit
(Promega, WI, USA) THHELL 72,

Kz PCREY) % Kpnl B & UF Neol 12 TiHELE.
pGL3 Basic vector (Promega) @ Kpnl-Ncol #iziZ#H
PIAATE e T AL R iei 7o —8 — BTSRRI
REEE N Tw3 2 &% Autoread  Sequencing  Kit
(Pharmacia, Sweden) =M\, ALF. 4 —h>¥ 71
% — (Pharmacia) C% OIFFAY 2 HEERL 720

% 7- ZEBRA FH I~ 7 ¥ — (pCMV-Z-iNeo) 1E
#1) 7> ¥ ZEBRA c¢DNA %, B95-8 ffll I B 2k total
RNA XY BZ4 77 4 ~— (5-t agg ata tcc atg atg gac
cca aac teg ac-3) B X UM LRZ2 77 A =~ — (5-aag cgg
ccg cgg ttt caa taa cgg gag tta-3’) % Fv> PCRYEIC KD
HEL T2, F D PCR EYIIE EcoRV., Notl iZ & %7H
1t % 17>, pIRES-Neo3 (Clontech, CA, USA) @
EcoRV, Notl %A MZHHAAAI, 24T 4 72 b
o —)V 2% ZEBRA O 2 — R4 %5 % 72\ pIRES-
Neo3 % MW7z,

2. fHREEEE

MCF-7 (t hFLEMIERE). HSG (b - MHERREE
_ERERR). HeLa (b bFEFEMIEG) M4
RN (fetal calf serum: FCS) % 10% fill 2. 72 MEM
Kzl (10 xM HEPES, 100 IU/ml penicillin, 100 zg/ml
streptomycin %5 ¢8) (GibcoBRL, NY, USA) T 37°C,
5% CO, DEHE T THIZE LTz,

3. FEER~OBEETEA

pZp-Luc, pRZ-Luc, pBHLFI-Luc, pBHRFI-Luc [
HBIO1 % L < 1 IM109 competent cell (¥ 4 7) I
EHEEAS . REEEFE L . Endofree plasmid maxi kit
(Qiagen, Germany) CHHELEBRICHEH L7z, BIET
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BANTZEA D 24 BFHIETIC 12-well Tissue culture plate
(Becton Dickinson, NJ, USA) & X 105 cells/well 1=
BB LD B LM EEEL, HARICH S0
~70% 3TNy hDOFMEEHEZLTWS L%
RS L 720 RiZ . Lipofectamine 2000 FiE%H Opti-MEM
I Reduced Serum Medium (lnv1trogen CA, USA) 100
wl % 0 Z 72 W H F = — 7 12 Lipofectamine 2000
(Invitrogen) % 4 Iz, FRT S HEFHERS 70
E—¥—7F A I FO0.I gt ZEBRA
vector TdH % pCMV-Z-iNeo 1.5 ug ZIRGSH, &5
20 MEHE L 72, 2O 77 A 2 FDNA/VU K
Y — LEGHE well ICIZ, 37°C, 5% CO, DIREE
TTC2A4RRHRIG ST, BAKT ., DNA BEHK %
ORI e R L. PBS THEERE, & well ICHEINTE
MEM 55t | ml ZEI0L SRR TT 5 72, I 24 B
M. ISR > 7 = 7 —iEEO#l
EZ{To 72,

4 IZAPOSURULIR OGS AERE

I A buy ik Wako (KBR) &0, FICENK -
A buay vy —{EEE#E T % Tamoxifen active
metabolite @ 4-hydroxytamoxifen (P T 4-OHT),
Raloxifen I Sigma (USA) LD F/hcA bur s
FARINEYE D 1C118278 i3 Macclesfield (UK) L b
f#EA L 7z, 4-OHT, Raloxifen KON ICI18278 13- % ./ —
WTIEIREL . S1EHEIESEOBEBE 2L 2 e vt
avha—nE LTHBERITS 2,

5. 17 57—+ assay

12 well plate IZ553 L T\l % PBS T 2 [El%k
Wi, 2 well ICHIFEIARE (Promega) % 100 1 FRAN
ULEIR T 15 SR . Mg 2 (a0 L 12,000
rpm T 2 43fEliE 0 L, RIS 2k e LML
72o N7 =7 —EIEEOHIE S HIFE W 20 41 12
FEOLFE W 100 1 (Promega) % fil 2. Lumat (Bio-
Rad, CA, USA) 2T 5MHOFLE (RLU) ZHIE
Uizo EREYV > 7VOEAERETV., BAEARE
Bz DNy 7 27 —EEM (RLU/100 4g protein)
ERH L7,

6. ERENEE

A el ¥ % 0 #1132 & 1 bicinchoninic  acid
(BCA) protein assay % (Pierce, 1L, USA) 12 X D HIE
L7z,

7. Western blot j%

BB O EH T I 2X Y > PNy 77—
(500 mM Tris-HCI, pH 6.8, 4% SDS, 20% glycerol, 2%

expression

mercaptoehtanol) ZZFEEINL . 100°C T 5 43 HAL
B, 10% KD 72 VL7 S F (Bio Rad) I2&% >
TNV EHBPERICR S LD I, BRIkEE
17> PVDF & (Milipore, Mass, USA) Z#EE. 7z, IE
H.& 7z PVDF % 5% ORilE#F. % &2 Block Ace
REARREE KR CER I oy 7L, <
7 21 Estrogen  receptor {4 (Santa Cruz Biotech-
nology, CA, USA) T | FffIKJG S ¥z, P (20
mM Tris-HCI, pH 7.4, 2.5% Block Ace, 0.1% Tween20)
T 1047, 3 [EPEEE. PVDFE i~V 4 34— Pl
&Pt~ v A 1gG Pk (Santa Cruz Biotechnology) T
S | RSO0 S B YRS T 1043, 3 [HEE L
2o HRIEBH MG LIMEIZ ECLE £ b
(Amersham, N.J., USA) THILE R, Zhre X{ET «4
WA TRROES & TRl Uz, &72, Sz
2N N & NIH image 1.6.2 % > densitometric assay
2 LD tubulin I2 & > TIERMEL - EHEDER %
otz (A Mas > v 7% —g)/(tubulin) X 100),

8. FRETEAURER

Wy 7 27 —EEEORIERS RIS +SE TF
L. Student’s ¢ test 2\ p<005 12 TER LT 5,

& S

1. ZEBRAERIZL2EEBVAILAEEMHL
BhEOE—4 —DHE

MCF-7, HeLa, HSG fifdic& 7 mn€—% —a > &
N7 7 b Td % pZp-Luc, pRZ-Luc (Fig. 1A),
pBHLFI-Luc, pBHRFI-Luc (Fig. 1B) &4tz ZEBRA
FHIN 7 ¥ —D pCMV-Z-iNeo % [F]Hf 12 {7 T35 A
L. vy 7 27 —EiElEHER. &7 0t —5 —iF
P72 Ll U 72, MCF-7 Ml T3 ZEBRA FEFEFME &
e ZEBRA FEERERIC pZp-Luc 13 2 %, pRZ-Luc I 3
. pBHLFI-Luc, pBHRFI1-Luc T3 6 {51125 F
A L. ZEBRAFE H & & Y H & 7 pBHLFI-Luc,
pBHRFI-Luc {& 1 D ¥R 2578 & & 17z (Fig. 2A),
HeLa fffifid T 1% pZp-Luc, pRZ-Luc O ¥FEM: X ZEBRA
FEHARFICHY 2 5. pBHLF1-Luc, pBHRFI-Luc OyEH:
VI 6 fE kR U 72 (Fig 2B), % 7-. HSG fifa T
HeLa fffl fi & [6] £ 12 pZp-Luc, pRZ-Luc I #J 2 5.
pBHLFI1-Luc, pBHRFI-Luc I3#) 4 %D 70 &—4% —
LA S 1z (Fig 20), LLEDRER D & . 4]
/0 L7z MCF7, HeLa, HSG #iffdic 5T, BHLFI.
BHRF1 @ 7't € —% — | ZEBRA T2 L D EKic
EEMHELEND DO ERD | EB YA LR
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> pZp-Luc (-221 ~ +81 bp)
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— pRZ-Luc (-2400 ~ +81 bp)

BRLF1

I Luciferase l

B EBV OriLyt

[ -} Ozt i
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Luciferase [—] ZRE 1] ZRE 2 —{ ZRE 3{[ ZRE 4@]__
pBHLF1-Luc (-1800 ~ +1 bp) 1

Fig. 1 Structures of the BZLF1 promoter region from —221 to +81 bp, and BRLFI and BZLF1 promoter region from —2400
to +81 bp which were cloned into an upstream portion of the luciferase gene (pZp-Luc, pRZ-Luc). Through ZI to ZIII
are for the ZEBRA binding sites, and RRE is for the Rta binding site for activation and leads to high-level BZLF1
transcription (A). EBV OriLyt structure and the construction of the lytic origin is flanked by two divergent genes of
BHLF1 and BHRFI promoter region from — 1800~ 1 bp which was cloned into an upstream portion of the luciferase
gene (pBHLFI-Luc, and pBHRFI1-Luc). The diagram shows the relative positions of the seven ZRE binding sites for
ZEBRA, and two RRE binging sites for the Rta proteins (B).

HiEM LI ES ZEBRA O ~ 7 ATEHRE R T T
592 TROEMATH S EZ2 oh, LIFOMEhfit
L7z,

2. IR POF DR EBIAINAEEHLEES

OE—4—IZRITTEE

B L EB VA VADREE G 2 HIN T, &
DIMES 7> BHLF1 & BHRFI @570 €—% —%
AL T Ak MCF-7 filldic s w2 ba s
Yk B ETue -8 —IEE R LT, TR DR
(I1X 1071~ X 105 M) DA b ¥ > 2 &R

L. pZp-Luc, pRZ-Luc, pBHLFI-Luc, pBHRF1-Luc
DOVEMEZBE LTS E, ZEBRA JEFEE T ClEWih
OHFCBVWTH LA PN EF VICLEK S0 E—
§—~\DFEIH SN o7z, LU, ZEBRA 17
HETFTMCFTH#ilgTIE T A b o s VBERENIC
pBHLF1-Luc, pBHRFI-Luc 7’11 & — % —{EPED 5.
BHONI, TA a7 VIRRNNEHERL T X b
7> 110 M BLE T pBHLFI-Luc O¥EMEIZHEEIC
ERLUL X107 M TR 9 51858 L 72, pBHRF1-Luc
FIL A Fayy IX108 M BLE THEEICE M SR
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pZp-Luc pRZ-Luc  pBHLF1-Luc pBHRF1-Luc

Fig.2  Activation of pZp-Luc, pRZ-Luc, pBHLFI1-Luc, and pBHRF1-Luc in EB virus-negative MCF-7 (A), HeLa (B), and HSG
(C) cells with or without BZLF1 expression vector (pCMV-Z-iNeo). After incubation for 24 hr, the cells were harvested
and luciferase activity was assayed. Bar graph illustrates fold activity. *p<0.05, **p<0.001 ; Student’s ¢ test. The
error bars represents standard errors.
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A MCF-7cells
z
% O pZp-Luc
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E2 concentration
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8
z
z 6 OpZp-Luc
3 A pRZ-Luc
< B pBHLF1-Luc
= 2 ® rBHRF1-Luc
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8
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Fig.3 Luciferase assay of the BZLF1, BZRF1, BHLF I, BHRFI promoter activities in MCF-7 (A), HeLa (B), and HSG (C) cells
stimulated with estrogen after transfection with ZEBRA expression vector (pCMV-Z-iNeo). Cells were harvested 24 hr
later, and the cell extracts were assayed for luciferase activity. The results shown are representative of three independent
experiments. *p<0.05, **p<0.001 ; Student’s ¢ test. The error bars represents standard errors.

L. 1X10°5 M FEIC i bRVEIE bR A ST X & ST, pRZ-Luc TIET A h a5 VBED X
N e S IRARIIC EEH 15 R L7z, Ls LupZp- 10 M TS fE0 7 a € —8 —Elknsa o h et B
Luc DYEMIE = A oy VEETEIFFEE T TIRE EERRD SN o7z (Fig 3A), Hela, HSG i
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LHEERBEDIZA MO Y (IXI00°M) I8Eo>T
% pZp-Luc, pRZ-Luc, pBHLF1-Luc, pBHRFI-Luc £
7 E—5 —EEOEERD sh ko7 (Fig
3B, 3C),

3. ZFRICBITZIR OS> LETI—EDIK

&t

MCF-7, HeLa, HSGfifd CO T A h a7 iz L %
&7 -5 —DOEEMMEHOHEES LA ba sy v
Vi 7Y —DOREBBICKEL T L0 2R 572
®. Western blot 12 & D B BIF 520 b7
Vv Y —BOHE R {Tol, T OREER. MCF-7,
HeLa, HSGHfi: bicz 2 7> L 7% —DF
HWHFED &, MCF-T#ifl T b W FEHR D &
7z (Fig 4),

4 TR O EREFICSL ZBHLFIE U

BHRF1 7'0-E—4% —E4NDHNE

MCFE-THifglic B W T IX10°M DL A b as T
XY _EH L7 BHLFI &£ Uf BHRFI 70 € —% —y&ME
B, A MaF vy =240 THhEnEnEil
ST T BB, A us UEHEKTH S 40HT,
Raloxifen & (X ICI182780 # W T & S uE—¥ —IE

NS

£ < @)
ol o 2]
= T =

ERa

a-tubulin

~ 100
o2
N
2 80
m
B
S 60
R
12}
8 40
a
”
(5]
P @
£
& 0

MCEF-7 HeLa HSG

Fig.4 The expression level of ER« in MCF-7, Hela, and
HSG cells was determined by western blot analysis.
ERa bands were quantified by densitometric analysis.
Tubulin was used for normalizing the amount of protein
loaded. The results were calculated and the amount of
ER«a was expressed as the relative amount. The results
shown are representative of three independent experi-
ments.

HE B K ZF ¥R ok E55

PERWE LIS LTz, TADIC T A b a4 A
DOVER %283 % 72 12 pBHLFI1-Luc, pBHRF1-Luc
BEA L7 MCF-7 i icfEg OEE (1X107 1 ~1X
105 M) THRIA by UiEPLEK 40HT, Raloxifen,
IC1182780 2¥sfNL . #hZzhd 7 ax—¥ —iE%
HIE UTzo Z DR, 1X1077 M 0 4-OHT IRITF DI
T IZEELE D AU & R U THY 7~8 i3858 L 72
(Fig. 5A), [AIFEIZ 1X10°¢ M @ Raloxifen JLFRRF T 13
1 8 fEDIEMRETRD A & 7z Y (Fig. 5B). 1C1182780
W X 57 ae—8 —THEEOEIIFRD sz o
7z (Fig. 5C), X2 4-OHT (1% 10~° M), Raloxifen (1X
1072 M), ICT182780 (1 X 10° M)%Z L X b 1% > & [FIRE
W~ MCF-7T iz asinL . vy 7 = 7 — g2l
ELTz, ZOREE, TXAbuyrickvigEanr:
pBHLFI-Luc, pBHRFI1-Luc 1&M: 1% 4-OHT, Raloxifen
W & D HY 75% HIE S, ICT182780 Tk 90% HIff] &
7z (Fig. 6A, 6B), MCF-7 fIfZiZ B\ TEHHEE
L7z EB ¥ A )V 2 E 8 D¥RE EER € 7 )L pBHLF1-
Luc, pBHRFI-Luc iz A b a4 > X D iEEILE
205, ZOWEEIZTA by TS TH 5 4-OHT,
Raloxifen, KON ICII82780 i & W HEICHIFI X Hu7z,

% =

1. SREER EB VA L AEMHLRHROET

EB 7 A )V 23D~ A A VR & [RIRE.
TE FHIREPNC AR L T D | L Rl & v g
M b3 %, EB W A )V ADFE R EAEAHIIT I B A
THHMB, ZOMucd Tk, NK Mg, KO
JINDRER B D 5., T o OBGHEIE EB 7 A
IV ARFERGHIEEEN T2 1h & 3 2 0EER
BRI X BRI S T wW B, LinL, [BEDM
FEREDMET U 7z KR R D EH 1Tl & EB &7 A v
AFEEAbDSFHEE S D, EB 7 A )V AFEM LTS
fE. ROVERBROBIALICEEG L Twa Z e s h
TWLREB L LT UEMEHE EB 7 4 )L X EYYE. I
REAEEE. AR VRE, ¥y = — 2V U
i, BMREHY v~ F R EOBERSM SN TH
. FICEL OFEMEE OB S %R I HMENLEDH
%1720 L Lehd s, HENTO EB 7 A )V A DFH
TEHEALEES. &7 2 0UcfRb 28T & SRRIRRETE AL
ANDBREIC DWW T & EREAZ %,

HIP (R FO—DTdH % BZLF1 [ZHJET EB v
A WA DFEHAL#5E T & 25K T, ZEBRA &
H%Za2—KNLTw3, ZEBRAEHIEbZip 77 3
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Fig.5 Effect of the selective estrogen receptor modulators, 4-hydroxytamoxifen (4-OHT) (A), Raloxifen (B), and selective
estrogen receptor downregulator, IC118278 (C) in MCF-7 cells after transfected with pBHLF1-Luc or pBHRFI-Luc and
Cells were harvested 24 hr later, and the cell extracts were assayed for

ZEBRA expression vector (pCMV-Z-iNeo).
luciferase activity. The results shown are representative of three independent experiments.

Student’s ¢ test. The error bars represents standard errors.

*p<0.05, **p<0.001 ;
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Fig.6 Effect of the selective estrogen receptor modulators, 4-hydroxytamoxifen (4-OHT), Raloxifen, and selective estrogen
receptor downregulator, ICI18278 on BHLF1 (A) and BHRF1 (B) promoter activation in MCF-7 cells transfected with
ZEBRA expression vector (pCMV-Z-iNeo). MCF-7 cells were treated with 4-OHT (1 X 1072 M), Raloxifen (1 X 10~° M),
and ICI18278 (1X107° M), in the presence or not presence of estrogen. Cells were harvested 24 hr later, and the cell
extracts were assayed for luciferase activity. The results shown are representative of three independent experiments.
**p<0.001 ; Student’s ¢ test. The error bars represents standard errors.
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EREEbE ¥ 2229, SAEHEPHEELUT: pZp-Lue, FEI N, EEMEHIEEL & D L7k 52, pZp-Luc
pRZ-Luc {3 BRLF1 X U'BZLFl O /0 €—%—Th W Zp DAHEHFT LD L., pRZ-Luc iF Zp B L U
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FEM T =2 oy VIEELE T T transforming
growth factor 8 (TGF-B8) = DI A b uy VnEHE
GETEFET L EPMESNTBD, ZheDfE
AOEWRE7aE—F—FEiZ) Z7V— b EN5ER
BHERTFORN, BNEENBERTHZ LEZ 5N
TWw5,—/. ICH82T IFTA My vy —IiZ
ok, Ve 7y e tRE SIS I LA b
05> V¥ 7Y —0 DNA FEE B AL IRAE 12 56
BLITZ2IETHIA Ny URREE L2 FEES
%4043 MCF-7 #ifid 2 Fl\ 72 Sl OB Tl s D
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Analysis of Epstein-Barr virus replication with ZEBRA transactivator
by estrogen

Masayo MISHIMA

Department of Microbiology, Tokyo Medical University
(Director : Prof. Fumio MIZUNO)

Abstract

The Epstein-Barr (EB) virus is a ubiquitous human herpes virus and has the ability to establish latent, life-long
infections. EB virus reactivation is associated with lymphoid and epithelial cell malignancies. Disruption of EB virus
latency is mediated through the activation of the viral immediate-early proteins ZEBRA, BZLF1 gene product, and Rta,
BRLF1 gene product, and both proteins are the transcriptional activators of several viral promoters including the lytic
replication origin, OriLyt. To evaluate the most sensitive EB virus activated cell model, we constructed the plasmid DNA
BZLF1 promoter fusion construct (pZp-Luc), BZLF1 and BRLF1 promoter fusion construct (pRZ-Luc), BHLF1 promoter
fusion construct (pBHLF1-Luc), and BHRFI promoter fusion construct (pBHRFI-Luc) containing a luciferase coding
sequence which were linked to the down-stream of each promoter, and transfected each promoter into the MCF-7, HeLa, HSG
cells. Then we established MCF-7, using the pBHLFI-Luc and pBHRFI-Luc construct, as a highly sensitive EB virus
activated cell model in the presence of ZEBRA protein.

EB virus may be a cofactor in the development of different malignancies including human breast cancer. Moreover, it
is already known that estrogen plays an important role in the progression of the breast cancer. In this study, we investigated
whether estrogen affects the process of viral activation, using our EB reactivated model MCF-7. The results showed that
estrogen induced pBHLFI-Luc and pBHRFI-Luc promoter activity in the EB reactivated model MCF-7 in the presence of
ZEBRA. We concluded that estrogen might contribute to the progression of the breast cancer through induction of the EB
virus reactivation with ZEBRA as the transcriptional activator.

{Key words> Epstein-Barr virus, ZEBRA, BHLFI, BHRF1, Estrogen
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