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RS ER FERBERLSMWERAELTLERSEE. T AEMELES
P T AR B AR5 F L £ 1F & 2024 Gordon Research Conference 2 ¥H J& & [k 2% =
o NH“HEEATE, AENBERIARERETUM T EFERENT. £
FERAMEFFEHFES. BREAARXTXNEZTERE AR FELELTEH.
KL E TEBREB0ENGF S8 E THARL, BRAAEBREAL LR ARZ
1K, B HEBR & R mBUE LT, ZTEBREQFE AR, FRE S MEHRZ W
HAEF REFE NI, RIS B - B G a3 B A . DURE St
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E B AR F — F R (2018F12023)fr o [E Hi 8 th & A K — % & . HIg U 70,

EBV RN =N H] S5 Bria ki

kiE WK GEF i #ET gAES
(FER G R By v 4 B SE I8 =, | AR BT 2 TR 7T B A S =,
T IRAG TG B R 1fe R 5 25 ATF 70 O, L 22 BB B 36 o, T 510060)

#@E  EBy 2 (Epstein-Barr virus, EBV) £ TE B A J 2 LA, T 5| AR . 1854k
B, EHEHETHE. NK/THREIBF S TEAE, Ao R kT KR fide, {2 8 37 % T4
*TEBV A 2 2 My Fedi G K L, X AEBVEF /&3 R K BAE, A, 205k L TRIEAE T 5
FHEFE. BLEBVRARA TR L&, £V XXRBHN, 2327 B LZ miefh R FARA
BILFEAAREBVA LA, £ILT NRP1. NMHC-TIAZ EphA2% % NkaAk, BB, 3£ iEst
EBV# B EAH HE4T T kA %2, £ILT LMP2A. LMP1. BART2-5P¥EBV4:3 =45 P .
ZEFEERS AR, HEBVAD XA IE 6907 16 AL T A FIRYE, BT EBVA I 69947, Ko 58
5 BRI o A X 69 R A R A | A S SRR G AR A T T AT ek, it F ) KEF A EBV
T K Ao 2 R R T BT K Z TAE, BB AFA T Fe gp35092# . Fe gp350 = JRARIZ
VLPs gp350=AkJE 1 . gp3504n KB AL T . VSV gBE W . gH/glLE . gB4ARBALIE ¥ . mRNAY
57 PEJE  (trunc-LMP2A/EBNA1/EBNA3A). gH/gL/& W . gBE W . gpd2 BB R MbE S, 2T
EBVHUAE H K&, RILT % A4t gB. gH. gpd264 &3k b Fodidk, AEBR B4 3R T & 209 0k,

XH21R  EBWRE; SRR SR GULE;

IR F39: 2024-12-04 B2 H I 2025-01-06

[ 5% 5 s BF R R (AEAE S 2022YFC3400900) [F 5K [ SR FL 223 4 (HE1E 5 82072982, U22A20322. 82373092, 82203231). ' Z 4 Bl G H BA %
(EHES: 2019BT02Y198) |~ %48 3k filt 55 1 F S BIATF 70 56 4= (AL v 52 2020B1212030004. 2023A1515011790+ 2019A1515110140. 2023A1515030229.
2024A1515012812) |~ A& BHELGIH s & 15 % £ LS - M202102) A1 1l k2 A A RG-S - 22yk1j08) % 1 1 1 At

SRR

*EIE/EE . Tel: 020-87343790, E-mail: zhonggian@sysucc.org.cn; zengmsh@sysucc.org.cn

Received: December 4, 2024 Accepted: January 6, 2025

This work was supported by the National Key Research and Development Program of China (Grant No.2022YFC3400900), the National Natural Science
Foundation of China (Grant No.82072982, U22A20322, 82373092, 82203231), the Guangdong Innovative and Entrepreneurial Research Team Program (Grant
No.2019BT02Y 198), the Guangdong Basic and Applied Basic Research Foundation (Grant No.2020B1212030004, 2023A1515011790, 2019A1515110140,
2023A1515030229, 2024A1515012812), the Guangdong Special Support Program for Science and Technology Innovation (Grant No.M202102), and the Sun
Yat-sen University Talent Program (Grant No.22yklj08)

“These authors contributed equally to this work
*Corresponding authors. Tel: +86-20-87343790, E-mail: zhongqian@sysucc.org.cn; zengmsh@sysucc.org.cn


https://cstr.cn/32200.14.cjcb.2025.03.0004

346 B MRS T R

The Mechanisms of EBV Infection and Carcinogenesis, and Strategies

for Prevention and Treatment

ZHANG Tao’, SUN Cong’, FENG Guokai, XU Miao, ZHONG Qian*, ZENG Musheng™
(State Key Laboratory of Oncology in South China, Guangdong Key Laboratory of Nasopharyngeal Carcinoma

Diagnosis and Therapy, Guangdong Provincial Clinical Research Center for Cancer,

Sun Yat-sen University Cancer Center, Guangzhou 510060, China)

Abstract

to various malignant tumors, including nasopharyngeal carcinoma, Burkitt’s lymphoma, Hodgkin’s lymphoma,

EBV (Epstein-Barr virus) infection is highly prevalent in the population and has been linked

NK/T lymphoma, and others. These tumors have a significant impact on public health, underscoring the need for
further research and intervention strategies. However, due to the unclear mechanism of infection and the lack
of suitable epithelial cell infection models and animal models, no effective drugs or vaccines against EBV have
been approved and marketed. This poses a significant challenge to the prevention and treatment of EBV. For
this reason, considerable efforts have been focused on the study of EBV infection and intervention over the past
two decades. This has involved establishing a model of NPECs (nasopharyngeal epithelial cells) susceptibility
to infection, conducting an in-depth study of the EBV infection mechanism, and identifying NRP1, NMHC-IIA,
and EphA2, along with other viral receptors. Additionally, the laboratory investigated and identified the onco-
genic mechanism of EBV. The findings indicate that EBV transcription products, including LMP2A, LMP1, and
BART?2-5P, are associated with tumor formation, invasion, and metastasis. This provides a crucial scientific foun-
dation for the prevention and treatment of EBV-related tumors. By analyzing EBV sequences, the laboratory has
identified virus subtypes associated with a high risk of nasopharyngeal carcinoma, thereby establishing a foun-
dation for subsequent vaccine development and tumor prevention. In recent years, the laboratory has conducted
extensive research in the development of an EBV vaccine and the identification of efficient neutralizing antibod-
ies. The contributions include the development of the Fc gp350 vaccine, the Fc gp350 dimer vaccine, the VLPs
gp350 tripeptide vaccine, and the gp350 nanoparticle vaccine. Additionally, the laboratory has made significant
advancements in the field of vaccine technology through the work on the VSV gB, gH/gL vaccine. The labora-
tory developed a gB nanoparticle vaccine, an mRNA therapeutic vaccine (trunc-LMP2A/EBNA1/EBNA3A), a
gH/gL vaccine, a gB vaccine, and a gp42 cocktail nanoparticle vaccine as well. Additionally, the laboratory es-
tablished a phage library of EBV antibodies and discovered a variety of highly effective neutralizing antibodies
against gB, gH, and gp42, providing an important strategy for the prevention and treatment of EBV.

Keywords  Epstein-Barr virus; nasopharyngeal carcinoma; infection mechanisms; vaccine

EBJ & (Epstein-Barr virus, EBV)s& N2 1%
WEEX RN, J& T yaZ WAt EBVER
BRI B N KRR R —, ek
B ILHRREZ—, 90% LA L [ B A AE — A gk
Jeit EBVI. EBVIR T 19644F M AF SE 45tk 2%
YA 5> B R Pl EBVZ B AN 5 A\
iR B UIAH SR R 3 2 —, B AR AR Gt S AL A
P8 220 1 T EUR R 3, 35 2 Mo AE 20 55 R
(nasopharyngeal carcinoma, NPC). H &Rk I3

E AT eI A B AR, Ak, EBVIEfE
51 R HAh Z Bl 5 G R G R R IIETRD
19644, e [F95 #L 22 K %R Je - B IR Wi (An-
thony EPSTEIN)Z 31| & 18 4P RHEE A4 P e - &
¥F (Denis BURKITT) i &, MAAFERE I 983 41 g
HAr BT — PR S B R PR (0 B R, B IR
RILT EBVIRFEAE RS, 19734 WF ft HA 1A IE
MR VPR EEL 9 R S MR e T S g 2H 2 PRI B EBV
MIAEAE, RIAEJLT B S5 00 I8 A T vl
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HHEBV DNAP, Lloyd OLD & H: [7] ST f A 5%
AT 058, KILEBVHUARLE AR HE R ik (08 2
HR RSP B3 v TR IR . 19784F, 55— Tl
WAT R W TR T 2942 00044 13 T3k )L # B A
SRR B AT R I, R B G R AR AR R
(L E K Z B AE 2 i EBVHURTE E s C & T,
XA EBV W] A 5 80U 5 RR Ik T8 R AR SR AL TP
LR AL, M L I, SR A I
PP EBVIA KT B EF &, XA E KRk
AFAER B E AT REL ] T EBV I RFER IR gL 1314,
o MRS P v i IX B AR A F ] i 0 R R e T S L X
T 3 2 3th [X ) 5 3 2R H EBVIB SR (R AR AE 1S,
257 T AW E AR 8 20 SN T, kX T
EBVH T f#iZ RN . EBVIEG AMKJG FHAEB
S R T AR R G, X FE POIRFS A FE AR K
HAAZAE FFAE T 9% 58 G0 52 3 0] IR e 28057 sy 1110
SR, EBVIE Gl A5 L (1 ik = M K Hb PR 1] T EBV
SR RSO LI 7T . EBV G HLH] B AT i A&
Weoe A B . EBV EZER YL B4R b R i, 3%
MR 2 AR IMPEE O L2 Nz gk, BafE2
AN, H BT MR B EBV HEGH T 7
BRI, e Ah, EBV I SUE L E A R 5
S, SRR RIS A SR
MEUEEAEARMER. REHCHERE TR
223K, (H M TEAT ST EBVIIA BU% T, XN EBV
TR B — A E B

R 2 B 1) R R ML IX, EBV IR Y 5 B0
HLHIAIF 782 T 507 A6 7 S A e 1) B B2 Al TR T
fift EBVTE &M R A R R e, A8 TS 5
WG PRI TSI FYR YT o A SRS AR FRAT 5256 5 204F- K
(IR FE R A TAE R, LA N AR SR EBV I VR I 7L
P AT %

1 EBVELEAFI

EBVI& YL 5 B I 0% R DAl T,
TR ST R OO R SR B B4, A AL
(T30 R0 FOUHE it e 5 e B 1 . EBVSZAAR Y %5 7 A2
T ST S R T P A R 2T T A
M. B AR ah a2 EBV I b Bz 240 A 5 2 R 1)
EBVBGAL I PRI 7832 F2 i — A B2 5L R 1200, 2009
5, FATR I — PP e S 4 B AN bR A ot B 2R IA 1
S FE R Bmi-1, Z5E R AT Ged s s 5L | PTEN

75 NG R A 16 b e IR B4 4k (epithelial-
mesenchymal transition, EMT) 38 55 Fo i 72 14 fllZ 58
PECY, SEEG 3 5N Bmi-TEESE | A K A= 1) B
Jei b J7 40 il (NPEC1-Bmi 1 fINPEC2-Bmil). 5%
SR S B K A A AN ], NPEC1-Bmil FINPEC2-
Bmil 7] R B 1EH 1) pS3AEEr st , 85 T H 78 B S 1A
FIEEH— R 5 SR R AE AR o, TR
SR L1 S T S R AR A L B 9, JE R T
FLEBVAE S K e iR BI/EH . 20124F, Al
BT kA RER S S g T — A
BT B SRR AT i) R ——SUNER, iX AN R K%
iXLMP1. LMP2A. BARF1. EBERI#1EBER2, JH.
ISR I R RE T, BT T A S R e AR R
B K H SEBVI ISR,

BT TR AR A SRR b R AR S AR T —
FINEBVZAR L E TAE FAHIER G T TE, S
KPLT EBVHEE I (EBV gB)3%2{ANRP1. EBV gH/gL
ZARNMHC-IARIEphA2%5, 20154F, FATHIBA K& Bl
2475 M 1(neuropilin 1, NRP1)F] B #% SEBV gBH H.
VEF Ak EBVIE L F 429, NRP1A /5 EBV
5 b a4, R AE EBVIEIE /e RIS 2
RGN FRE FHEN S R A, [FIR, NRP 14>
/5 EBVILIE Y EGFR/RAS/ERKAE 54 S A NRP1{K
TR 52 AR it A B (receptor tyrosine kinase, RTK)fH
ST, e EBVIER YL S F 4. [FAE, &
TIRILEIN Bmil k4L IE RS 77 2 M BOIRES
INF, 273087 AR 5 B T R AR L (sphere-like cells,
SLCs). X8 SLCsAEEH EBV UGy, YRR
FHIT 10065 1, BT 1X ol iy UG (1) bz 20 A Y
BRI gH/gL PR REMS A 24 SHIWT EBV/E Sk SLCs, 1t
HH gH/gLX} T EBVIE L Sl | Bz 4 g (nasopharyngeal
epithelial cells, NPECs) % X H %, 2 J5FA Lt 4%
DUE AR €3 B IO U 5 1 R A 2 o h, R gHY
gL 5AEWLANLER 8 1 L 5ETTA (non-muscle myosin heavy
chain IIA, NMHC-IAVFER EAEH . i —B 05K
PINMHC-TIAZ 4R 4L T NPEC SLCs# I, % EBV/E
YeNPECs HA HEAE . 20184, TERTIIL & EBVIK
sz PRI At b, [ BARE & B DR A 3 8/ FTRNA
TOERBIR, KB A H AU 524K 2(Ephrin receptor A2,
EphA2)/& EBVIE4L b R 4 i) 8 22524, 48 CRISPR-
CasOH AR EphA21 b Bz 4 J L°F- 58 4 2k 6 EBV
(1) 2y &N, A EphA2(1) HH ALK AR EphrinA1
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L] RS HES T IE TU R -

A 77 2,5~ Y JEe i e R O PR R 357 e Y 25 BT EB V%
e, I 3RIK EphA2 A i E 15 EBVIEGs . EphA2n] L
HEL A EBV gBRlgH/gL, JEE3FEBV A 7 Al A 2,
LA I 75 32 AR BB 78 EBV AR IS 1 T Tiid

2 EBVEzHLE

VEy—FhBUR 3, EBV 5B . {354k
R BRSSP e R (1 R A
RIBZVIME. EBVIIEUBNLEIE I, W Rk 2Rk
1. EBVHREWE I8 I H g i 1) 2 P L X145 i LMP
EBNAIZ5: 515 £ R A BAEH , Mg k40 g
B PT8 LMP AT @ ik AR YR SR R 52 Ak (1)
IHRE, BiE R NF-«BAS 5, M ik 4 i 1
FA - APEIE T, R KA. R, EBVIGHT LA
T8I 22 AL R A 3 1 e A, 91 Gl i Rk
LMP UFILMP2A, #li TZH M A BAH TS Ak, A5
BERBISAETE AR K IAAEAE, kI e 3t g i 2R 20
AN, EB VI #1115 3 40 A p 53R pROSEHe &
BRI Tl e, 01 73 =3 200 PR 0 T R i3 e g o A=),

NPC & —Ff S 5 T 55 W5 b R 200 1) 28 4 e
B, mR TIREERE X . EBVIEANREE R EE,
L5 B8R (1) R AR SR B VAR O, 4K 22 B0
S I R 2 e A T RSN B EBVIFI SRR 4. EBV
()0 A A Mt , 4RI G R 1 90%, SR 11T S
T R0 20 I H B B A AR . R R R
BAl, S5 % X EBVEUBHLHIEEAT T — RIIFHRI 5T
N T HRBIEBVII R AR, ASLEG % T 20054F 58 B
T RS RYREB V1) A S R AL 7R, 20074,
ASEG % R L EBE #E 4% P15 1(Epstein-Barr nuclear
antigen 1, EBNA1))—F 72 (V-val) LG ThREL
SE A ) I G S R A, R S B B B A
EBJ 5 A M 7 3 (Rl 1A 7K P SR (i i B A e A= B2
Z )G, WA TR AR R, AR S0 5 gk SR AN 5T
EBV 5 S 2 [R] RER SR G 2R, X2704KEBV 43 5 47)
HEAT R SE R I 7, T 201945 R BL T Wi Fi s s
EBVWEAY | i —BAESE T EBV AR 5 & &0 i (1) 54
TR, i S R R 0 XU S S T AT EBV 92
IRFRAT T 7 B B, F4E, S2U6 s R #E )
MR, G EBVAH M g 75 25 25 R 418 &
BT &SR b, RELEBVE & & H7E N2K
DR 2 B 5 DX 3k, R X 3 g 40 o 5 R R

RAEFREEH, EBVEES B ANRERAN ST, ATk
AEK S5 8 iR HP JRE A DG B K] TNFALP3 . PARK2FH
CDKI5HFRIEIK o XL R AT T EBV A F
iR AR LB T 55 — R R R BV 20204, &
A3 3k oxh £ R g 4 R I T A 2 A i
FEor b, R 54 b B — % WU R AE (1) R
Y, XN 5 CD8 TN M FM | 32 4k i e ik 2 1E
FHOG, H AT LA T M ™ AEIFN-y, BT % iRy
PR, D — 25 B S R R R B R0 B R e R A R
HUHIFR AL T A8 A,

EBV &I [R5 2 1 2(latent membrane pro-
tein 2, LMP2)2& & HR & £ U FNYE 97 (1) 3 AR 55, 100%
LR B FEAS R AT AR Y LMP24 mRNA . A S256
FEAE 20065 X0 Sak MR T Ko 5 A IR S WAL SR R A A
BAT CTLRALF 55087, /KIN EBVAF/E HUsAH ¢ 1)
LMP2Z 1P, 20104, AT AT 1 33451 S i A
A, KIAE 57.6% I FEA T AFE LMP2ATY ik, H I
F BT BRI RIS . 1 R IE LMP2A T $E i &
WA e 4 B 1R 1R 28 AL FE B8 ), 153 EMT, FE03T-41
JUACE Jie 98 200 A PR T B T 2 2 g R B BT 2 )5,
ARSI 5 56 LMP 5 B s EMT I T & 73—
RS, K ILLMP LRI LMP2A Rl i e, 4
EMTiE 77 A — R 40 R E A, 755 R s 400 it M
AR ) B AR AR EAR, R 4N
WL SR s, M. BB —
RN BURRHERY,

20214F, TWATVRKIAE B E R H L, B
SRR A AN TR A EB VB GL i B A 4H i o
EBV# AR H AR m°AfZ. YTHDF1&EH
AU mCAME M 1Y) EB VS A FERR AR E 1, M
TN EBVIE G A 1], X TR IR TT EBVAH G
FEREFRAL TOHTHE 55 5%, Kruppel £ AT 4(Kruppel-
like factor 4, KLF4)& — M EEIRH KA 1, 7T RE 50R
B AR G FRATHERF A R I EBVIR L Ji5 R ik
MIEPZIF & I BZLF1 /] 5 METTL3M BAEH , I
P HRIE . METTL3 #0580 7 KLF4%; 5% A
FXF B mRNA me A KA, B> 7 meA B
L YTHDF2X KLF4F B MR, A3 1% 3
YL, X W R, EBVAITE 2 (A7 7E 1E ) ik
W%, EBVRIE IR 2 B A S B BZLF 1 n] @t i 4%
KLF4 mRNA m°AMEMR/KF, (b ap ik g, X it —
AR R T EBVAY 5 B R A A= A S B A 00
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3 EBVTfE5ia7r

T, BN K —EHE ) T K EBVET,
{H T EB VG AN G B AL AT T, A i e AN
AR . TEXTEBVIE AL H A EOELH AT IRAIR R,
TSR 2 5, AL ERITT — &R
HIEBV B 16T SRBS B 7T S % i K AR .

SEHG N gp3 S0 AT TR E . 20184F, 5%
I8 = DL Fe N R R 2 T gp350 SRR PLR , 54
A op3504H L, FRATHEE 1) gp350 — B AR B J 1) i
JEPE R E R, H gp350 ~ BARPR AT S AT
EBV [ E3H ek, A 2B il EBVIEE LA
R Y. 20204, AT 4B RAZ O
JiR (HBe149)44) 2 1k & 3 55 FF UKL (virus-like particles,
VLPs), HLL 2% EBV gp35052 44k 45 &35 (receptor-
binding domain, RBD)[) = F Ik & . SR BN,
P A & B AR B A28 B VLPs, ARSI
(R G 8 B R AL 5T /N B AR AR S S B
FoH P VLPs(149-3 A1 149-3B) A 75/ R A& 4 i
T HER XS EB VIR =i B AR AN B4, AT A R RH L A
ML EBVIER B, 20214F, FATTHF6014% U1 H1gp350
DL 55 B A1 1 2 IAE B AL 9ok kL |, i
T gp350D123-LSAl gp350D123-13-01 P Fft iy 2 4
SERROR, /N RS AL A S A R B AR R L
FHNE () gp350 88 4A e 65~1331% . k41, gp350D123-
LSAHI gp350D123-13-015 1 A 755 Th2 {55 i) S
S, gp350D123-LS 1] 5 5 H 4% #k gp350D 123
P P I IgGRI R R . ax e g R B, BT
gp350D 123 I 4R K BIURL S8 1 2 — P AT 1 i i
R,

b5, ASeih = SR EBV gBHHT TR T K.
gB& EBVIE YL BAI AN F R 4l i il EE Bl &5 B A
W2 EBV B 1t 9% 1 (0 B AR SE B Jd . ANk T
{g & EB V7 # Fl 5L WA Jig % HH EBV gBIY T4H
AL, F TN AHE O WL 7R HLA BRI AL 5, K
BT 2R R TN R AL . X SR A AE AN [R] Hh I )
EBVHE K B E IR, NG5 B BALE M TR
B AR, 25, A5 E T EBV gBRIP R
S AT A3 3AS B AR B AT T e
115 EBVISE &0 5, KRBT X P R4 R g im it
TF-HtgBAIZH M AR FLAE FH B0 gBAE ML i i il &,
A7 1L EBVIER G B4 AT bR 40 i, & e AR
/IN R BB EBV 5L F 7k B 4T 38 2E R 0 490, dx

FRFIGLAAR 1 R BN EB VAL 897 V2 1% T A R $ it
TIBAERIRE S . gBRE EBVAUFRARSE AR, (H Ay J5
PEECTS . BUHARE FC R A, 9 K T nT A i A i
HEFXTEBV I R R, PRI, BATTR A v S LA B
Wit 73R R gBRINKFURL gB-153-50 NP, 511
T PEgBEE AR L, 18 TR = gBPU I I G092 SR 1
IR, BB g ifae . sh s seie R, %
FET eSS W AU EBV AR RIS LA, RN |
B 40 M R0 B B e, 375 5 5 5 1K TN AR I0S R 4%
Ae)1. TENEAL/N R g BYORRIURL A 1 e 1%
B MR NI/, 7 1 o EB VIS K i
RELTR el

gH/gLE A Y12 EBVHEA I J7 41 B A B4H AR i
KBENEER 1, gp42/EEBVAS & 8L - 57 24 Jfa A1 BAH g
P FE R PR CEE R . DRI, R BLEEA] gpd2 Al
gH/gL P SRR AR | X gpa2 FlgH/g LA A 1,
XFFBHW EBVIE L SCHE K. 20224, FRATTLL gH N
S, IR S gHP UM 6H2 i & 2 CoH2,
BAAE bR an e B A 5 A R RIE P, 7E BAH
BA R P AE N, HE NJRA/N R R 3
LA /N R G2 EBVIE R /E W, gpd2 () CHLEE
£E R &5 M35 (C-type lectin domain, CTLD)7E 52 A& &5
G E EIER , R PUAR EEEHFR. 2023
5, AT BT Wik Er Xt gpa2 CTLDI ik 1 A7
6G7, X FIHLARTE EBV XS BYH M (18 e v o t 4%
GFf R AE M, H 6GTREA AR NIRAL /N B 552
EBVE SR ERIR 2. E%ZIMEF, IATH 6G7
FEPUAR R 1L EB VIS4 i (1) £ ZEp R H R, 2
J& , TATET EBVIHPEA R T — AUk ms i 14
SCHE, T4 5E T PR ER X gpa2 i N 2R 5 v B 4T
A& 2B7THI2CT . IXECHUAA T ELR B gp42 5 N K 4
Pt 1125 (human leukocyte antigen class 11, HLA-II)
AR AR ELAE F () [R5 -p AR SRR 9 1R EBV
YL H B R A HLA-TIRA M b R 20 i o i
EBV/E L1,

BF AN R 25 1 (P AR 2 & v] e ZE BH BT EBV
SRR R FE U R I ORI, FRATTRIE AL T 4T
Xf gH/gL-gp42 52 4 ) A [RI 0% 25 1 I = Fh nAbs($i
gp42 SE3. PugH/gL 6H2FI$i gH/gL 10E4), K
SE3+6H2+10E4 RE % B [F] o A4 41 BAH A (1) Jak G
6H2+10E4RERS Pip [A] v AL i 4 Jek g . b4k, B
F SE3EY SE3+6H2+10E45% R0 41 & 35 mf DLERY AU
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L] RS HES T IE TU R -

/N 552 EB VIR GYity K I 8dn B . XF T HR AT
AR RT IR 7 N & DL gH/gL K gp42 AR A EBV
JETHARAL T E B . 7E gH/gL Mk gp42EBVIE T )
TR, FATHIH VSVE A& 7R EBV gB(VSV-AG-
gB/gB-G)ak gH/gL(VSV-AG-gH/gL), 1 /)N B 5 7 e
753 H R 2L AR S )R, H VSV-AG-gB/gB-G-
VSV-AG-gH/gL 75 5 7= A5 (1) FR A4 43 ) o] LARH 1E B
YA R AR EB VIR YL, B, FATTLACPGEE
FF IR (CpG oligodeoxynucleotides, CpG)FlTE- i I i
J5ii A(monophosphoryl lipid A, MPLA) N3 T-E 7B A
1% gH/gl. gBMl gpd2, TR T —Fiis EIE 1, X
T B AT DA v OO B SOR A A A o, 5
SRV ZH L S . 5 A gH/gL. @B gp42
YPRIE T AT S 1 1gGHI LG, & =R i3S
JRE P2 P TS 3 1 Tg GREATE N VR4 /) BB L B At 57
S EBVI SRAG B R (1 R4, HRERF A RS/ B
ZEBVAH KR IR 1228

FABEXTEBVAH KRV TT AT TIRE
EBVTE 90% LA b1 NFE a7y AR B, FETE AR IR
INFIEDHIER | G JE AR, AN G LR T R
SRl Hrb, LMP2A. EBNA1. EBNA3A%fE
TE 988 2H 2 RIA 1 EBVIER B A2 V87 9% v 109
FERE Ao FRATVEFXTEBVIBMR 2 A4 TR X
%t 7 LMP2A. EBNA1FI EBNA3A 36 A 470 )5
(Trunc-LMP2A. Trunc-EBNA 11 Trunc-EBNA3A), Jf:
KT — P T RE BRI mRNAFL IE RS SE I T 4
X R RS e e Rk . A5 R BOR, HAaKPUEALL,
B B S AR O R e I e S T TS AR, B
XL T e A RO /N BRI 40 B AN A I S R
PRI PIR R ZEA /N R A A [R]BY,

4 REERE

EBV X AR AR 45, & —M) 2016
2R, 15| Eefe et Az A sl 20, 5%
T e S e (S MR . B AT R 2R A Burkeittih 2
)V, EBV Y XUEEDNATR B, RERSTETE &
A A S IR AR RN L P P Rk e A A B, EBV 3 B
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