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#ZE EBJF % (Epstein-Barr virus, EBV)E T AKX AL HEYLH, 2B M EENARBERE. EBVRESA
BREEGARELE. ZRHKEEE L XARMIENE X REAE X, &4 23K EHEBVAE XM E % 6
MEA207, T RPIAEI4T, EREANAET ARZFAE. KT, B TARGHARE R LT, BER
ENRRFUENGRREFARANEEZTL L EBVF NG EE4 N AE 0BRGN EERD, REEEO AR LT
R RERREER PR AN RER R, TR TERENEMRERENG, LRGN EERITR
TR o, HEAFHERS PRGN, XEHEH N A TEBVRA L RAE KRR IET AT, AXR%
GRTEEEBVARGEEE G RfUER, FHEEEE. EA4RMRFRIE, FEBVET i g
HARE % 3R BRI D (R AR

XgiE EBRE, &G, PAAUK, RH R, AL

EBJ & (Epstein-Barr virus, EBV)/E T A& B
By R, XFRRONANRREZHREAE, BA G AU
DNASERAMY, EBVIE NBE P Bt i, AR N
PR 1m1595%, HILEGL Z P B A K, A dfifs
Uk AL A G 2 0E . 22 Fhbk TR (B AT < ik LR R
R LR Ibk B8 . NIKY/TIbk B ) A I 2 40 i 9 (5 Al
. BRE)ER. A RRAEHIMEB VA SR 1820
Ji, BETRBIBE14 750 phah, EBVIRYLE A5 #E L K

PEREALAE . ARGETELLPEARIE ARG O R 55 B B e
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PRV EBJR RS & 1 P AN LA Tt R

EBV ¥t 525 13 M0 B0 £ 11, P b 88 H gp350, gH,
gL, gpa2 MlgBAE I e bkt e B A A 1Y, 78k E BN A
gerb | BEER Hgp35057E R 4IEICD218CD35%) 145
A0 B2 P T BYH IR I, Bt 5, gH/gL/gp42 5+
U5 = B A ) gpa2 SHLA-IZE &1, 4SS S48
“heH/gLE A, #— PR ffigB&E A/ S E
FTE A E N R Rl A, 7R bR A g R
gH/gLE A Wit HKGD X 3 5% & R avB5, avp6Fi
avB8Z AL &Y, Il gL 5EphA2Z A LE &1, B
Ja gH/gLiiEeBEE H, 515 S ah A i 2.

Z 5EB VIR G (1) 0 8 A2 AP AR 1) 3 SR AT
EH AN [F) 4 B 1 A0 23 B e ok 72 A 1 A LR T REAS
[, e AT R AP UALE RIS EAEEE . AT
NN, gp350Figpa2E XS SEBVIEGL itk B4 i,
A5 Ly, R, £5%5gp350Figpd2(r)
FOPUAA BE 5 12 255 L W s 753 6} 70K E2 B At F Je 4, %)
T LA R TG A E . AL 2, gH/gLAgB R
H [ 2 5EB VX 9 32 2278 Ao sk gy, ks
53 ) 3 P S A 1 1) AR R AR ] 7 U GRS Y FR 2R I
H SRR EE ). SR, T B GE A R AR AL
il AN [A], Hep AR AR 2 7. AR ETEBVH
PR, RALR TR FPUATHIE S %E . HARIALH]
RaEa R st R DM, R MEBVH A
HIFFC I PO PSRN AR Sk &R 8 ), DA SRR & 58 =i
HFIEBV H AR 25 W AN i - FR it L B 5 %

1 gp350 ALkt

gp350/& EB VA IR 1 == & 5t e (1 b 1 1), J it
515 AR R I ICD21 MCD35 5 A SR 45 &
SEHURE B PR AR 5 RS 58N R 5K
STAR. HIR gp3SOM BT & A LI Hh AN BYH LI et
B B A BRIE T B BT T2 A R R % 3R
BEBV AR, FET72A1 09 %)% L UTIE 200 B Ik
RIgp350/gp220,ZEBV H RIHL A [FIHE 5121, T2A1/E
% AR REB VI BN M, 2 501 skorb Ak B
(half-maximal inhibitory concentration, 1Csy)R] ik %]
(0.08+0.003) pg/mL. X1, HHT gp350hZ 57 Bk Jy
LR gHf, BTCAT2ALTE AR b R 2 R e A
R

F3 A — kAR5l gp3 501 BRUE H AT LR CLIFFE B4
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HIEBVIEJLBAI M, (HWF 7L, C1A] LU SREBVXS
B A g, FCEAAR IR A A B, Slabik
2t NP5 i H Bk R A PRI T A LRI 6G4, SEaR 45 R
BRH PN ST T2A1. EAIN S R R B RR Y S
EBVEHM4HIE R 45 A 1ETERT, TATFI6G4A 45 & Lufi L
T2A11.5~7F%, RIIX PRGN T IR AL 2 Fh i
PR ONR S, BT HUARTATICAR-TYH LT 46
BB BRgp3SOBH T IBOS-S R4l i &, 78 AR/ R
RS 75% )/ BRAR N EBVAL B A Rtz i, k4B
EBER [FH 14 B4 A 3% 14 90k 3 25 /0 R B 491 52 3 PR AR,
[ B R W% 1 B S R T i, 9E IR SR AR 2R AN R
PR 4,

55— DU FUHRIE T 158k gp3 SO%RE 7 1 BRUR S,
orHr 7 HE AT PUART AR X P AIREE . RS
PE LR AR AL BRI, X LR CDRIX 7 41 5
T2AVFAE R E 2 7, H4bkbifk(HB1, HBS, HB11A!
HB20) 572 A fFAER A 565+, 18I XFgp3502 Ik 1 25
A SEG, RPUXEEHA E BRG] = B S aa 1~101, aa
102~201#laa 402~501. H:H1, aa 102~20117572A14%
B RAANZARCD21 45 & 1),

RIS T2A G IR R R 71, 2T 505 oAk iy
PRI HAT TI0UE. fE—WISCID/MRSEIR 1, Ak
HEBVFHYER A B4 A e g o 3 F0 /0 RS 3 TEBV
Wi, 45REIR, T2AVRIP AT/ R ILEBV FH
JRE(0/12), T X HELL67%(8/12) ) 7) BG83 72 1L,
RUAT2A1EA R R AR RORES. 18 5 — i)
I NAR LG, B T2ALTE S & — 44 {d JE s AN Y 42
EBVIME. SR BN ILEARN, ERER, BA
M=2)LERKENRRN, HA5—4 ) L& BT
BUS N, X HRIRT2A IS & F5 Z AT N o, DLk
GIETERI AP R PUiR(human anti-mouse antibody,
HAMA)USE, T idE— 25T R I PR 7.

TE—TUE R AR AP SR8, BF T3 40 A A
] gp350 £ H I 72 A1 HIARMIHE [ gH/gL 2 H JE1D 151t
AAAE B2 i 5 G RS AL A Rz 20 b Je G AR A 2
FRORIBUAA, YA LB 37 O iR AR R IR e (R UR 27, 45
FEOR, fERRH3 RAERAE A, AL T72A 1R AL — U
T-RINH I BRPE SRR (1/3), 1 26 e %) R 2H AN
E1D VR 2 F R I A% 38t B IR, Xt — 2D %
BH, i P B R J % o R A o T T i 5 J
(1) 5
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# 1 EBVIUAfEEILEEY
Table 1 Summary of EBV antibodies®

BEE K BB ) (Cogmb | Cloepent) g T

72A1 INER, 0.08+0.003 NA NA 75% [22]
Cl /NER, NA NA NA NA [23]
7A1 K NA NA NA NA [24]
6G4 N NA NA NA NA [24]
HB1 /NER, NA NA NA NA [25]
HB2 N, NA NA NA NA [25]
HB3 /NER, NA NA NA NA [25]
HBS N, NA NA NA NA [25]
HB6 /NER, NA NA NA NA [25]
HB7 N NA NA NA NA [25]
HBS8 AN, NA NA NA NA [25]
HB9 INER, NA NA NA NA [25]
gp350 HB10 N NA NA NA NA [25]
HB11 /NER, NA NA NA NA [25]
HB12 AN, NA NA NA NA [25]
HB14 /MR NA NA NA NA [25]
HB17 N NA NA NA NA [25]
HB20 N NA NA NA NA [25]
HB22 /INER NA NA NA NA [25]
R1 R NA NA NA NA [30]
3Gl /INER NA NA NA NA [31]
4c7 /R NA NA NA NA [31]
4E1 /INER NA NA NA NA [31]
4F4 /NER, NA NA NA NA [31]
8DI11 /NER, NA NA NA NA [31]
10E4 3 15.15 0.74 v 50% [34]

6H2 /INER 7.01 0.13 x 100% [33,34]
E1DI N NA 0.02+0.01 NA NA [38]
CL59 /INER NA 0.52+0.25 NA NA [22]
CL40 /NER, 14.5+2.44 0.89+0.21 NA NA [22]

AMMOI A 0.160.06 0.4240.02 x 100% [22,34,39]

gHgL 1D8 A 0.238 0.123 x 100% [39]
769A7 A 0.20+0.05 0.08+0.01 NA NA [38]
769B10 A 0.09+0.01 0.02+0.01 x 60% [38]
769C2 A 0.15+0.04 0.03%0.02 v 20% [38]
769C5 A 0.24+0.01 0.03+0.02 NA NA [38]
770F7 A 0.22+0.09 0.02+0.02 v 0% [38]
770F8 A 0.37+0.24 0.03+0.02 NA NA [38]
F-2-1 N 0.59+0.07 NA v 80% [44]
3H3 /NER NA NA NA NA [17]
gp42 2C3 INER NA NA NA NA [46]
2E4 AN NA NA NA NA [46]
3D3 /NER, NA NA NA NA [46]
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(F1%)
BEE K BB el Couemb | Gl fias  H0H
4D8 /NER, NA NA NA NA [46]
4H7 IR, NA NA NA NA [46]
4H8 /INER, NA NA NA NA [46]
6B8 INER, NA NA NA NA [46]
6C1 N NA NA NA NA [46]
11G10 /NER, NA NA NA NA [46]
o2 1A7 B 0.51 NA NA NA [47]
6G7 i3 0.28 NA NA NA [47]
3E8 3 NA NA NA NA [34]
5E3 3 0.2 NA x 100% [34]
A10 A 0.0420.01 NA x 80%, 100% [48]
4C12 N 1.50+0.02 NA v 100% [48]
2B7 A NA NA v 0% [34]
2C1 A 0.171 NA x 83.3% [34]
CL55 N, NA NA NA NA [43]
AMMO2 N NA NA NA NA [22]
AMMO3 A NA NA NA NA [22]
AMMO4 A NA NA NA NA [22]
¢B AMMO5 A NA 0.16£0.09 v 66.7% [22,52]
8A9 /NER 0.75 NA NA NA [52]
8CI12 /INER, 5.39 NA NA NA [52]
3A3 R 297 0.08 x 100% [53]
3A5 g3 4.90 0.31 x 100% [53]

a) NAFR ARG, <FoRBEA RAR B ME, VIR R AR L

I, Singh%5 NPSE—IREBV HHRIFL AR P {737
PR, A 72A1 BRIEPUIA AT A X Al A A JRIgG1E 2
XA R A U, 78N TR /N BRASER o F R s 56. I
Jefgafs, T2AVR A — R/NRBET:, fAE /N R
A — R IR S A R T AR R . thab, iz ie
WM %22 RIEBVIESY 5] e 1995 B MG, LA KA 5% % 41
f b AR 4k A, WhCD19" B4 g i b,
hCD19"hCD27 hCD38" 3¢ £} B4 it fICDS™ THH i1 kL 41
Fhim. TR, T2A VRSN R R A A £
Prszuh rp R RE e AT, X AT AE SR A AN N £
S BIYIRETY ) JR PR A R P R A i ) 25 S R

H AT TE R T 72A1 5gp35050 % 2 AWM RkiE,
HERRB RN VIS, SR, 72A188% L Brgp350
52 ARCD21 456, X Fn AR FIRAL T e 5 52 44
SRR IR, gp3S0f) =R AR S
(Mut3: D208R, E210R; Mut2: W162A, D163A, N164A;
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Mutl: P158A, Y159A, T160A)£:HI 5552 RCD21 )45 &
Re/1, RN 72A1 45 6. X RHT2AH R BIAL
M5 CD21 g A L S e R A E B 5 — It 78
RS TIN 72 A 1E gp350 ERR BT 41, SLie
iR B IR, ZJKDDRTTLQLAQNPVYIPETY-
PYIKWDNGREW 7 5 1 245 &5 72A1, FFBHBI72A15
gp350f 4 &1,

He25 \PY M G2 gp3508 A G 1 43 B8 oA
HHIR1, ZPuUikRe R fH Brgp350 524 CD21 141 B
YEF, IEEFENHIEBVA BAIIU YL, NIRRT
WA FH B B3 S 1R YTIE 7, AEF PR S8R
CDSOMI LIRS &, M T W= PiART-KH. RI1-
KHAES 5] I 45 5 M R 5l gp350FICD8Y, F-45 & #EBV
YL R RSP SEEGH, R1-KHXTEBV BH 14 41 g
AR FEF VR R ROR, A E AR 7
FEXTEBVIFERRE . fEAR A SR, RIAIR -
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KH) 53 FRAR T /N BN IR 28 B b s 2 a8, 3L
HRI-KHE ORI TR, 39 AE 68 5 m 2at
BEE /N B P I R ). FE /N BRI RS AL
R1-KH[F]FE 5 230 1] 7 EBV I A4 6k T3 48 i 1) i eg 2
KR, SPBSXIRAIMLL, Jh 77 4L/ BRI H 5 5
FIAEAE R, BMEFERE0.1 mg/kg, 57 60%H1/N R AT
TSI N. AN, MEH IRV T RI-KHIG ST W20
JH P bk 2L 2 23 41 g 384 A2 iE (hemophagocytic  lymphohis-
tiocytosis, HLH)J# /). &5 R EoR, 7ER Atk Is 4
JE AN R, R1-KHIGYT 23 PR T 5
BRI R AR E RS, RPHAEEA OERR R
WP L REE SRR, BURE R EBUART-KHAS
B8 M AR B IR SE 4% B R R RIEBY, 36T DS
CDS89A T G2 41 it 1) 75 Wt /E F ¥ BREBV 3% fk 1) ik 2
JEANND. 5 —RF T, Zheng® AP M gp3504a
(/N B, rF 43 B H PR EE X gp3 501 BRUE BT (3G,
4C7, 4E1, 4F4F18D11), HIREHERT R 25 G EBV. Hp,
4E1, 8DI11FI3G1¥ReA R FH W 84, HAE1H)H
MR BtE. RALEE SR, 4ELRBIMEL Naa
62~81, 552k & X RAAFE(E).

H A 78 1E 2R 3R 1 SC R IR E gp350 5 Hiik
HEWIHIEER), (HLEPDBEE FE b i) LLE ) $Joyce 4]
BA b A% 1) 5 gp3SOAH R I 2 AR B S R PR = A 45
FJEHE (PDB No.: 8SGN, https://www.rcsb.org/structure/
8sgn). AT T MR IE LA (Cy137C02 70
Cy651H02) LA K —kk NI HUK (769 A9) ) 45 1) Hdh (]
1). TR IR, X =PRI 5 gp3501) 52 A CD21
A XIRAFE AR RIFE BRI S, 4 3 2@
BHL BT gp3505 52 AACD21 ) 45 4 Sk S 5 HH AL X I
BRI IE R R4 N WARe, A fifgp35011)
VE IR J2 T A HE ) gp3 SO AITAR SR At BB 1S %

2 gH/gLE BRI R

gH/gLse FH IR 5 JIE AR 1 g HORN 43 A 7R B (1 g L4
(5 UR R ARDY, REBVIER BN AN b K 41 i 1 2%
BREE O, RPN B AL RIEP BT
10E4 5 SJE A FPifk6H2, CL59, CLAOFIEID1H 5
gH/gL. Hrb, 10E4F6H27EBYH g AN L R 20 ff o et
R By B B 2 I RS DY CL59, CL40An
E1D1 584 BH KT 1 955 25 5% b S 40 Mo 1) B 4%, {HCLS9AN

CLAOTE BAH M A B A A B 7R 3 43 HR AR ASCR, T E 1D 1Y)
S BT M R GG R L (13 A2, 10E4
FOH2 B A8 IS, 78 P Pk et B o 3 B 7R i [+
HRR SR,

1) gH/g L& I IR A AT BT AMMO 12 B Bk
TE RN AR 2R rp 251 2 B v 28R RS 1 O P, B
YHMIICso N (0.16£0.06) pg/mL, _EFZAMICso N
(0.42+0.02) pg/mLP. zhu \BI5 %k H 5 —kk A U5
AR BTIDS, HAEBAN A AN b R 2 o JE G A
ICso%3 71°50.238F10.123 pg/mL. Chen%s AP 17 ik
SRAF 7S KRB 1A gH/ g LA (A I N YR R FT BT (769A 7,
769B10, 769C2, 769CS5, 770F7H1770F8), iX L&A B
Y B AN b Bz 4 B R AR 2 o 35 SR I Y e 4 R TR
HA X BAAICs090.09~0.37 pg/mL, %F%} F Bz 44 o
IC5090.02~0.08 pg/mL.

% THURTE 50 X6 B8 1) gH/ g LA [F) R A I LA AT T 4
WA SEEGPEAL. IR gH/gL D-TH B HIIAEID17E
ETA] A S 56 Hh A RE B 148 DR 4% s d e 7.
NN R, RBID-TH 10E4R 5 ORI A IR, X
50% AR AL/ BRAFIE B 500 28 05, EID1510E48)
5 bR A 52 R Eph A2 45 A4 M &, 1 i 3 p A
EBVX} b R 4 i) JE e, {HE1D1XBYH S To b v,
1M 10E47E BZH B AR Y b i v R BE 748055, IX R, #E [m)
D-TRAL BT AR AE DATE AR P SEBL R AR 4. ML Z T,
RAgH/gL D-IVHJ6H27E N JEAL /N BRAR T R B H 5
SR RCR, RS TSR R IURE . BB bR K AE T
TENIEA /N BRI Z P RA SE58 H, CLA0E R H G )
D-IV PR CLSO S 4 ORI R, CLSOTRY2H 3
B P i AL S HL R Bl s B Sk gL 5 | RS ) e 4 i
ELf ARk, X W] e SCLA0MI K2 e, Hyk gt
— J& 5 72 M3 I B AR CLSO 12435128,

NTEAR/IN BB 8 ik v 7 R A S 3 R, AMMIO ]
RE % 0 2 1017 8 B LR S o P TR 4 5] 1 B O i
KL peah, HTFAMMO1R] PLAE X 454 I Al 5 EBV
e 5 [958 1) LT A 94K B 995 5 (rhesus - lymphocrypto-
virus, thLCV), {ErhLCV/EGLE AR 1) SL 06 o 4k 4L 56
UE 7 HARSROR. JE R i B IR e rh LCV R T ] A%
BB IR, AMMOI1YE3 R ABERDE A 3 2B 138 Btk
a8 A PRGN RS (O BB (R S8, 1D8
PR A /IS BRAAR EE 4 R 1E 5 KT IR AR 43/ R AE TS 21
SLIG A& T X IR AL/ SN EB VIS e 4 # 40T, I HAE
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B 1 gp35052ihal &R AL P BT IR R AR B K

Figure 1 Schematic diagram of receptor binding site and antibody epitope on gp350

FU IR P A B S R o 3 KB LR T AP 5
i gH/gLITR A EE, 769B10F1770F 734 77 411K /N fR 2= 8L
HH T i ) A AR R A A FE i, JUH 2 769B107E
FIHIEBV & 1] Kbk B3 70 B TS SR e P Pk
hEe s 545 &R MR FPLHI DI, R R,
i1 gH/gL D-I/D-11{ Hif&(AMMO1, 1D8FI
769B10) 2 A 58 1) HhAIE M. iX a2 K ygH/gL D-1/D-
TLDX 3582 e g B AR 1 1 D DX 0, 5 53 B e B4H i AT
R A P e A A

HRl, #5gH/gL Rk i 207 5 2 an 2 e
TN, PR T EoR, EIDRARBIEALAL T gL A,
H AT 5 gH/gL 32 AAEph A2 ) 45 & X I A7 AF B B,
I, HEMEID s B 42 fH WrgH/gL 5 Eph A2 45 &
SEHL L R ARB ) R B 104 R A 32 B LS A R gL iR
b, BAREEA R SEphA24E AR EHES, H
10E445 & Ja nl 5l fdgL & (AR 84k, i s gL 5
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EphA2f45 &Y, SRS R R, CLAOMIIRHIZR AL AL
T-gH/gLE [ ID-IIAND-TII A8 FAb ), p AR B 41 Al
B LT S OB 4 M CILS9 1R 31 91 Bl 5 7 78 gH/gL
R EKID-IVES] fifkeH2 [ RESE [ gH/gL D-1V, F 5
gH/gL/gpd2 L Ees & Ja re B2 AL B, il gp42 5
HLA-TISZ AR 45 4, AT S 506 B AH g i) A A3,
AMMOifgH/gL D-I/D-TNIF AN ES:FR AL, 5CLA0AT
RN EE. AMMOIRERSBH W gH/gL -5 Btk 40
FAN b R R T 2 AR 45, R D BRI Bl A
P, R0, AMMOI1FFASBHWrgH/gL 5 EphA2f)
ZhA . DL A AL AT eI I 30 gH/g L AR i, 13t
TR A E (5 5 10 2 B [, M a4
R AT REVE R HeFed P AR e AT PEAE . AR
FHLH 750t — 2D 722, 1 D8RS A7 s T gH/gL
D-UD-TJE SIS 7, Haea sdifilgH/eL S5 b3
YA AIBIH AN R AR A, B E R
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Bl 2 gHgL ARG, & R ALK ARG F R i 23343542

Figure 2 Schematic diagram of receptor binding site and antibody epitope on gHg[?>333438-42]

A A BE 78 Chen® A\ URTiE i 45 49 20 #r & B,
770F8F1769C2H [7] gH/gLHID-1X 1%, 769B10F1769A7
HAHD-I/D-ITX 3%, 769C545 A D-11/D-TIAZ FL 4, T
TT0F 7N #E M D-1V. 31X Lehy 38 F 0 H 8 ) B Rl
MHIENE. 769B10, AMMO1FICL40 [A| ¥ FE7E R AT
200 gES AMMO 1 FI769B 101 Zh 4 547 52 i &5 5
AL, gH/gL D-I/D-TIX & gH/gL & [ IR AR AL X,
B 755 5 5 p R MU = AR T .

3 gp2EHEMBHUAII TR

gp425E & EB VIS UL B bk B 410 ffa iy 4 75 U BE 2 1,
JE TR (. S5 s 1) BRJR R FRLF-2- 15 )
ep42F5 1, REME = R BH W EBV X Bibk B2 o 1) JEk e, {H
Tk R bR A it . B A R, F-2-10]
DL gpa2 8 H SBAR YN R 45 &, HEDI P H] 2
BHL W7 gp42 5 32 AR HLA-112 8] R ELAR FREO744431 -

P A 14OV 3o 68, 2% 52 980 e AR 7 a4 H O R B[] gp42 R AN
Uiy X I R PRI BRI P, b, eMkPiiAR(2C3, 2E4,
3D4, 4D8, 6B8, 6C1)iHJllgp42fjaa 44~611X35, 3tkHT
1A&(4H7, 4H8, 11G10)iR Hllaa 67~81[X 3k, T PiiAthE
W Sepa2 B AR EA N4 S, Hhililaa 67~81
X 3R 3Rk PLAR o] F T gp42 i Western  blothill, Ffi
/N SThLC VG Bgpd2 8 H A8 SUR LM, X ik
(I35 gp42 N F A7 1 %5 52 L DhRe i Fe $R it 7 s 22
T ghAh, ABIA i ik tH 2Rk HE 15] gpa2 2 (1 ) S i
PR IATRI6GT, H BN R YR Y i oh RIC 505
AH0.51810.28 pg/mL. 7EfEEESLEGH, 6G7TRIHE
SRR PRSP ROR. TE AN/ BRI SEEe Y, 6G74H.
/NRIAETE BI04, HF T S T EB VIR 5| i
IR, 5 E B gH/gLHH Al R PTAMMO 1 R 8L H A
YRR E. B RAL S S, YEE H1ATRI6GT
43 AR gp42ffiaa 149~163F1174~183 X 1k (1&3). 1k
Ab, X PRI REA A gH/gL/gpd2 E AN T
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4C12
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Figure 3 Schematic diagram of receptor binding site and antibody epitope on gp4
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IR FUSE3 R AHLE, AR A BAR A R -
AN T & gH, gL, gp42=AMBEE A K& IYA
HLPT(6H2, 10E4, SE3, 3EQ)MI-LcE &Y, iRl
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5O 3545256, RILR B 5 5E3R &AL BT
PRIE NG PR 34 o S0 45 & R Rl & S 56
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R TH (125 45, JF PR IS S Rl & e R 52 44 BE T sk
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B8Ry M i SE3R A 5 2k 85 6 R AL E B (145 5 AH
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W& B IR U R A RIS T gpd2 R (R IR AT
A MO SRS B LT 35 4 S2 ik 45 Bt —
R, gpd27e BB A HTAAR TR BE A

BuZs NS\ 42 gH/gL/gp42 & [ I B o 43 B9
HEHTIAL0, MG gpd2 88 111/ B 07 i 3R A5 e bt
4C12. PIRRPUA IR R I Rl gpd42E . AR AT HL L
AT gpd2 ik, WEFEWEF-2-1, A10F14C12(11H
5E X & 49 NiRIgG ME E X . R A7 364 59050 IR, F-2-
1 5A10/ATERAL TS, FTREIRBIARLEGE 7> S 1R
A, T4C125 S APk GTIR TC I 3R A7 56 5. ZEB4HID
RATSEIG R, ATOEILH s FVE %, ICsohN
(0.04+x0.01) ng/mL, BEMRFF-2-1
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Bl S2h g, A1054CI2M3MH R A Y, ¥E
FEMTF-2-1. {EZEBAKrEeEF, A106E & 24 BH
gp428kgH/gL/gp42 SHLA-II 45 &, F-2-11k2, T
4C12TCiE A Wrgp42 SHLA-IIA EAE . A10i8RESE
4= PHWrgp428k gH/gL/gp42 5B RAE I 45 &, TF-2-1
A F0, AC12TCHIHI R, S A2 44 43 b R B,
ATOFIF-2-1/ iR AR A A £180% HE, FHSHLA-IIZ,
BRALER Y EE, MACI1245 5 gpa2fiCu, HEMS
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Ao /0N 5975 7 TIURE AN IR E2L 980 5 T 296 B M A A R R

ANFREEBVH KRR E E, MBI ZEBVH) 3 2
JEYLAH . BYH R IAEBV U IERE K [ gp3 50 gp42 ()
ZARCD21HFHLA-IL, BRI 1 41 %) gp350Fgpa2 i A
TEH A B Rk, Zhao N 613 PR FHEBV
BE M T A0 B I S A A 20 A, A N R sc Pl
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PL2B7AI2CL, HAgm B FIEBV AT B4 AL, 1t
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gL/gpd2 5 ZAREph A2 45 &, IX AR PUIATE S & gp42
HHE R FHM R, ik gpd2 S HLA-
125 & ISR RN 7], S 2l 2 sk 4.

RV PR AR A ORTCR, E TR/
BB AT 75286, 5 R AR, 2CIXEBVEREL A
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F/N AR AL R e, S52B74LRIPBS X HE 4 AH b 2=
S E. AAFMLLE IR, 2C1EYT4H83.3% /N R
TG BI04 i, T2B74LFIPBS X HE 41 /N R4 76 S &

WAET:. BT s, 2CTZ/INBRBTIE . R AN ' ik
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Ae5E 2 FHWTEB VX B4 A KB Hs, 1Cs0 120,75 A0
5.39 ng/mL. KA HTR I, SAIFISCI1235 1K 5 i £k 1t
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Figure 4 Schematic diagram of receptor binding site and antibody
epitope on gB

&, HAMMOSTRI /MR B2 R/ANRIET:, W
FRFUAR AR RORZAR T AMMOS.  ZEUR 5 AL
FITE 4 s, 3A3FI3ASREIA F30%~40% 1) 7e 4+ %,
Al 5 4 L BN 70% 0 4, Tt BRI 2R3 A3
I3 ASFRAL P A NG o g BHUAA I 3228 5t
3A3E3ASE A RN TS, TILARIR 455 BlgBE A L,
AR T BB BOR iR g B S AN PR
IR N3O A= UE AN, R AT UUE
3A3iRHgBER FAD-II, 3A51HgBE [ ID-IV (& 4).

5 itk
EBVTE NBFH ) Iz B, RS H & Rtk
PRI S 22 PR R AR RUR RS UIAR DG, SR, BT
FURG AR E A, H T M oA S va T P25 ek
PETHRAL LT, RN T MREBV BT FE R HL,  *t
T B E AR A S AR G B R AL B R
S P EERE S U R AR X P 25 8 G 1) D £
¥, AT IDIRE LA B T T VORA [F 5 55
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W BER AR M BU R i B8 T4l &t 35 it
— B IRFHUR RIS AL, TR I R TR A
FAF R AR (P

PR EE B (A O e B AR A, TR T v R 32 AR BELIBT 71
BT R 52 ARG A X I 98 AR A7 05, AR 4 IR
PUR/NRBL R 37 BN R AR (1 gp3 501
ep2PUIRIRMEE L AT RE . Kok, B R PR
R E, PURE S50k A B T /REBVIE YL 5L
EBVE W05 S MBI FUA L. X —FAA
ABE IR 7 155 3R T S R AE I B AR, KN
EBVE 1 M R TR L5 A F1 1 3R

gH/gLEE (AEEB VIR Y it 2 i [ i 2 5 1 jz 4il g
A EBAE M B &S, SR, HUAREIDIFICLS9FEIX
Tl B B AR e () o RN A7 B 3 22 R P2 IR
gH/gL7EIR F3 IR YL AR A 1 4N & 4% T A F Th k.
X Fh L e 25 5T REVE T gH/ gL AE AN [F) 4 i 24 84 o g Sk
Yot fidh, B AMAHEAERNUGIFEZER. MK
PUIAR I FC B AAERE 5 1 AN ) DX BRI A0 7973 B Ik
HH T e 2 PR T HTLA.

YENEBVIRL G E M, gBEAMFMEMATHSR
(prefusion) F il & J5 1) % (postfusion). RHE EA @& &
FIF AR50, BhA AT A SOE LA s P AR AL, T
SEELEI R RPUE, BN RERTRERE-SR
FERPUAR. SR, HATH TPk iErfgBE AN
AE RS, JLES R PR R AR 213)PY, £
Sk (RE 58 AT LA S HCM VP RITH S V-1 54 g B 4
eBEARE RS, HTeBEAMBIT 54, @il
FH Rl BT B 1) gB &R FIHAT B WOT R R i, £
SRR U R A

TEEBVIFFLSEEG h, 2 s B, Gk, 15
T NJEAL/INBR . S T AN RSS2 SEEAS [ R



RERE: ARl 2024 4 BS54 B 12M

FERIEBVIE G, S e i B G 5| 2 1 R R AE . £ 39
FIEBV AL Y AR 70 b, AR AT A JEAL /N
SR AR A FH B ) V2 M sh A R e ] A D] H A B 8 M
G RG5 NI = BEARALNE, oy —Ff B ALY
A AER AR A REB VIR YL 5L, SRT, TESLI6
M, FEMHSEBV & FYEFIrhLC VB G E ]
e, PRI TG FIPUA TE X thLCV B AT 22 X M.
{EEB A PUAX ThLCV R RS PR RAR, AT RETCIE 78 7
SR B B SR A R CR. B, TE TR SR K
AR, BRAEE A, IXLLHLSEIN R R A T B
1 f 2 2L )

FHECZ T, ZNERBEAY, JCI R AJRAE /N BB, i
TRABACE ) Z M, B8R —EBERE N/
RAET IR RIE RS, HT XEFEBVIEYLHT AT,
ZAE R AT S B IR e, 75 K EBV FH 1k T2 SR 1
TR, (EREZ N LY, TiEFHBIEBVEAN
B b R G RRAE. RISk, H AT — R AR R R

S5 3k

SEARMEILEBVIE AR A 1 18 G 336 2 BT A 0F 8 7 K.
TR R SO B s, AR BB AL H A %A
ERAEA. Ak, MR E 20 S BATT R H B A
KGIERGE . T EERAEER A S I sh PR, LA
B JJEBVIE i AR 5T,

AFEEBVLE N FITE2 i 55 5 A AH AL A= iy JE J1 A
RARMRGLH, Z PR AR e &
518 40 MOAH LA F R 3E CEEE . TEPUR BRI
W BT RE R B R R AR T A, AN BE W R R
PSRBT H BT B, RN ELRAS RIS 10 0%
L AT R B L B AR TR T B LR R, EBVHAN
UK 7T P AR BRI E 50 AT LAz N T HA 2 0
MRS K. XL I A0 FEME 2R (I IhRE I R A . Xk
B 0RIE . 2R S ICA PUR TSRS I H e . R
RERIARMT, AR v (B ME Bt 3 T2 S AL L
Iz R B PR S E R, B S sk
AT BT iE B AR,

1 Cohen J I. Epstein-Barr virus infection. N Engl J Med, 2000, 343: 481492

2 Cohen J I, Mocarski E S, Raab-Traub N, et al. The need and challenges for development of an Epstein-Barr virus vaccine. Vaccine, 2013, 31:
B194-B196
Cohen J I, Fauci A S, Varmus H, et al. Epstein-Barr virus: an important vaccine target for cancer prevention. Sci Transl Med, 2011, 3: 10757
4 Bjornevik K, Cortese M, Healy B C, et al. Longitudinal analysis reveals high prevalence of Epstein-Barr virus associated with multiple sclerosis.
Science, 2022, 375: 296-301
5 Lanz T V, Brewer R C, Ho P P, et al. Clonally expanded B cells in multiple sclerosis bind EBV EBNA1 and Glial CAM. Nature, 2022, 603: 321—
327
6 Vietzen H, Berger S M, Kiithner L M, et al. Ineffective control of Epstein-Barr-virus-induced autoimmunity increases the risk for multiple
sclerosis. Cell, 2023, 186: 5705-5718.e13
7 Zandman-Goddard G, Berkun Y, Barzilai O, et al. Exposure to Epstein-Barr virus infection is associated with mild systemic lupus erythematosus
disease. Ann N 'Y Acad Sci, 2009, 1173: 658-663
8 SuY, Yuan D, Chen D G, et al. Multiple early factors anticipate post-acute COVID-19 sequelae. Cell, 2022, 185: 881-895.e20
9 Chen T, Song J, Liu H, et al. Positive Epstein-Barr virus detection in coronavirus disease 2019 (COVID-19) patients. Sci Rep, 2021, 11: 10902
10 Xie Y, Cao S, Dong H, et al. Clinical characteristics and outcomes of critically ill patients with acute COVID-19 with Epstein-Barr virus
reactivation. BMC Infect Dis, 2021, 21: 955
11 Hutt-Fletcher L M. EBV glycoproteins: where are we now? Future Virol, 2015, 10: 1155-1162
12 Szakonyi G, Klein M G, Hannan J P, et al. Structure of the Epstein-Barr virus major envelope glycoprotein. Nat Struct Mol Biol, 2006, 13: 996—
1001
13 Ogembo J G, Kannan L, Ghiran I, et al. Human complement receptor type 1/CD35 is an Epstein-Barr virus receptor. Cell Rep, 2013, 3: 371-385
14 Sathiyamoorthy K, Jiang J, Hu Y X, et al. Assembly and architecture of the EBV B cell entry triggering complex. PLoS Pathog, 2014, 10:
€1004309
15

Chesnokova L S, Hutt-Fletcher L M. Fusion of Epstein-Barr virus with epithelial cells can be triggered by avp5 in addition to avf6 and avf8, and

2395


https://doi.org/10.1056/NEJM200008173430707
https://doi.org/10.1016/j.vaccine.2012.09.041
https://doi.org/10.1126/scitranslmed.3002878
https://doi.org/10.1126/science.abj8222
https://doi.org/10.1038/s41586-022-04432-7
https://doi.org/10.1016/j.cell.2023.11.015
https://doi.org/10.1111/j.1749-6632.2009.04754.x
https://doi.org/10.1016/j.cell.2022.01.014
https://doi.org/10.1038/s41598-021-90351-y
https://doi.org/10.1186/s12879-021-06638-y
https://doi.org/10.2217/fvl.15.80
https://doi.org/10.1038/nsmb1161
https://doi.org/10.1016/j.celrep.2013.01.023

PRV EBJR RS & 1 P AN LA Tt R

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

integrin binding triggers a conformational change in glycoproteins gHgL. J Virol, 2011, 85: 13214-13223

Zhang H, Li Y, Wang H B, et al. Ephrin receptor A2 is an epithelial cell receptor for Epstein-Barr virus entry. Nat Microbiol, 2018, 3: 1-8
Kirschner A N, Omerovi¢ J, Popov B, et al. Soluble Epstein-Barr virus glycoproteins gH, gL, and gp42 form a 1:1:1 stable complex that acts like
soluble gp42 in B-cell fusion but not in epithelial cell fusion. J Virol, 2006, 80: 9444-9454

Edson C M, Thorley-Lawson D A. Epstein-Barr virus membrane antigens: characterization, distribution, and strain differences. J Virol, 1981, 39:
172-184

Tanner J, Weis J, Fearon D, et al. Epstein-barr virus gp350/220 binding to the B lymphocyte C3d receptor mediates adsorption, capping, and
endocytosis. Cell, 1987, 50: 203-213

Bu W, Joyce M G, Nguyen H, et al. Immunization with components of the viral fusion apparatus elicits antibodies that neutralize Epstein-Barr
virus in B cells and epithelial cells. Immunity, 2019, 50: 1305-1316.e6

Hoffman G J, Lazarowitz S G, Hayward S D. Monoclonal antibody against a 250,000-dalton glycoprotein of Epstein-Barr virus identifies a
membrane antigen and a neutralizing antigen. Proc Natl Acad Sci USA, 1980, 77: 2979-2983

Snijder J, Ortego M S, Weidle C, et al. An antibody targeting the fusion machinery neutralizes dual-tropic infection and defines a site of
vulnerability on Epstein-Barr virus. Immunity, 2018, 48: 799-811.e9

Thorley-Lawson D A, Geilinger K. Monoclonal antibodies against the major glycoprotein (gp350/220) of Epstein-Barr virus neutralize
infectivity. Proc Natl Acad Sci USA, 1980, 77: 53075311

Slabik C, Kalbarczyk M, Danisch S, et al. CAR-T cells targeting Epstein-Barr virus gp350 validated in a humanized mouse model of EBV
infection and lymphoproliferative disease. Mol Ther Oncolytics, 2020, 18: 504-524

Mutsvunguma L Z, Rodriguez E, Escalante G M, et al. Identification of multiple potent neutralizing and non-neutralizing antibodies against
Epstein-Barr virus gp350 protein with potential for clinical application and as reagents for mapping immunodominant epitopes. Virology, 2019,
536: 1-15

Haque T, Johannessen I, Dombagoda D, et al. A mouse monoclonal antibody against Epstein-Barr virus envelope glycoprotein 350 prevents
infection both in vitro and in vivo. J Infect Dis, 2006, 194: 584-587

Miihe J, Aye P P, Quink C, et al. Neutralizing antibodies against Epstein-Barr virus infection of B cells can protect from oral viral challenge in the
rhesus macaque animal model. Cell Rep Med, 2021, 2: 100352

Singh S, Homad L J, Akins N R, et al. Neutralizing antibodies protect against oral transmission of lymphocryptovirus. Cell Rep Med, 2020, 1:
100033

Tanner J E, Coingon M, Leblond V, et al. Peptides designed to spatially depict the Epstein-Barr virus major virion glycoprotein gp350
neutralization epitope elicit antibodies that block virus-neutralizing antibody 72A1 interaction with the native gp350 molecule. J Virol, 2015, 89:
4932-4941

He H, Lei F, Huang L, et al. Immunotherapy of Epstein-Barr virus (EBV) infection and EBV-associated hematological diseases with gp350/
CD89-targeted bispecific antibody. Biomed Pharmacother, 2023, 163: 114797

Zheng J, Zeng X, Zeng L, et al. Preparation of monoclonal antibodies against Epstein-Barr virus glycoprotein 350. Virus Genes, 2023, 59: 670—
677

Matsuura H, Kirschner A N, Longnecker R, et al. Crystal structure of the Epstein-Barr virus (EBV) glycoprotein H/glycoprotein L (gH/gL)
complex. Proc Natl Acad Sci USA, 2010, 107: 2264122646

Hong J, Zhong L, Zheng Q, et al. A neutralizing antibody targeting gH provides potent protection against EBV challenge in vivo. J Virol, 2022,
96: €0007522

Hong J, Zhong L, Liu L, et al. Non-overlapping epitopes on the gHgL-gp42 complex for the rational design of a triple-antibody cocktail against
EBYV infection. Cell Rep Med, 2023, 4: 101296

Balachandran N, Oba D E, Hutt-Fletcher L M. Antigenic cross-reactions among herpes simplex virus types 1 and 2, Epstein-Barr virus, and
cytomegalovirus. J Virol, 1987, 61: 1125-1135

Li Q, Turk S M, Hutt-Fletcher L M. The Epstein-Barr virus (EBV) BZLF2 gene product associates with the gH and gL homologs of EBV and
carries an epitope critical to infection of B cells but not of epithelial cells. J Virol, 1995, 69: 3987-3994

Molesworth S J, Lake C M, Borza C M, et al. Epstein-Barr virus gH is essential for penetration of B cells but also plays a role in attachment of

virus to epithelial cells. J Virol, 2000, 74: 6324-6332

2396


https://doi.org/10.1128/JVI.05580-11
https://doi.org/10.1038/s41564-017-0080-8
https://doi.org/10.1128/JVI.00572-06
https://doi.org/10.1128/jvi.39.1.172-184.1981
https://doi.org/10.1016/0092-8674(87)90216-9
https://doi.org/10.1016/j.immuni.2019.03.010
https://doi.org/10.1073/pnas.77.5.2979
https://doi.org/10.1016/j.immuni.2018.03.026
https://doi.org/10.1073/pnas.77.9.5307
https://doi.org/10.1016/j.omto.2020.08.005
https://doi.org/10.1016/j.virol.2019.07.026
https://doi.org/10.1086/505912
https://doi.org/10.1016/j.xcrm.2021.100352
https://doi.org/10.1016/j.xcrm.2020.100033
https://doi.org/10.1016/j.biopha.2023.114797
https://doi.org/10.1007/s11262-023-02013-y
https://doi.org/10.1073/pnas.1011806108
https://doi.org/10.1016/j.xcrm.2023.101296
https://doi.org/10.1128/jvi.61.4.1125-1135.1987
https://doi.org/10.1128/jvi.69.7.3987-3994.1995
https://doi.org/10.1128/JVI.74.14.6324-6332.2000

RERE: ARl 2024 4 BS54 B 12M

38

39

40

41
4

43

44

45

46
47

48

49

50

51

52
53

54
55

Chen W H, Kim J H, Bu W, et al. Epstein-Barr virus gH/gL has multiple sites of vulnerability for virus neutralization and fusion inhibition.
Immunity, 2022, 55: 2135-2148.¢6

Zhu QY, Shan S, Yu J, et al. A potent and protective human neutralizing antibody targeting a novel vulnerable site of Epstein-Barr virus. Nat
Commun, 2021, 12: 6624

Sathiyamoorthy K, Hu Y X, Mohl B S, et al. Structural basis for Epstein-Barr virus host cell tropism mediated by gp42 and gHgL entry
glycoproteins. Nat Commun, 2016, 7: 13557

Su C, Wu L, Chai Y, et al. Molecular basis of EphA2 recognition by gHgL from gammaherpesviruses. Nat Commun, 2020, 11: 5964
Sathiyamoorthy K, Jiang J, Mohl B S, et al. Inhibition of EBV-mediated membrane fusion by anti-gHgL antibodies. Proc Natl Acad Sci USA,
2017, 114: E8703-E8710

Wu L, Borza C M, Hutt-Fletcher L M. Mutations of Epstein-Barr virus gH that are differentially able to support fusion with B cells or epithelial
cells. J Virol, 2005, 79: 10923-10930

Strnad B C, Schuster T, Klein R, et al. Production and characterization of monoclonal antibodies against the Epstein-Barr virus membrane
antigen. J Virol, 1982, 41: 258-264

Chesnokova L S, Nishimura S L, Hutt-Fletcher L M. Fusion of epithelial cells by Epstein-Barr virus proteins is triggered by binding of viral
glycoproteins gHgL to integrins avB6 or avp8. Proc Natl Acad Sci USA, 2009, 106: 20464-20469

Hong J, Wei D, Wu Q, et al. Antibody generation and immunogenicity analysis of EBV gp42 N-terminal region. Viruses, 2021, 13: 2380
Wu Q, Zhong L, Wei D, et al. Neutralizing antibodies against EBV gp42 show potent in vivo protection and define novel epitopes. Emerg
Microbes Infects, 2023, 12: 2245920

Bu W, Kumar A, Board N L, et al. Epstein-Barr virus gp42 antibodies reveal sites of vulnerability for receptor binding and fusion to B cells.
Immunity, 2024, 57: 559-573.e6

Zhao G X, Fang X Y, Bu G L, et al. Potent human monoclonal antibodies targeting Epstein-Barr virus gp42 reveal vulnerable sites for virus
infection. Cell Rep Med, 2024, 5: 101573

McShane M P, Longnecker R. Cell-surface expression of a mutated Epstein-Barr virus glycoprotein B allows fusion independent of other viral
proteins. Proc Natl Acad Sci USA, 2004, 101: 17474-17479

Backovic M, Longnecker R, Jardetzky T S. Structure of a trimeric variant of the Epstein-Barr virus glycoprotein B. Proc Natl Acad Sci USA,
2009, 106: 28802885

Hong J, Wei D, Zhong L, et al. Glycoprotein B antibodies completely neutralize EBV infection of B Cells. Front Immunol, 2022, 13: 920467
Zhang X, Hong J, Zhong L, et al. Protective anti-gB neutralizing antibodies targeting two vulnerable sites for EBV-cell membrane fusion. Proc
Natl Acad Sci USA, 2022, 119: 2202371119

Vollmer B, Prazak V, Vasishtan D, et al. The prefusion structure of herpes simplex virus glycoprotein B. Sci Adv, 2020, 6: eabc1726

Sun C, Chen X, Kang Y, et al. The status and prospects of Epstein-Barr virus prophylactic vaccine development. Front Immunol, 2021, 12:

677027

2397


https://doi.org/10.1016/j.immuni.2022.10.003
https://doi.org/10.1038/s41467-021-26912-6
https://doi.org/10.1038/s41467-021-26912-6
https://doi.org/10.1038/ncomms13557
https://doi.org/10.1038/s41467-020-19617-9
https://doi.org/10.1073/pnas.1704661114
https://doi.org/10.1128/JVI.79.17.10923-10930.2005
https://doi.org/10.1128/jvi.41.1.258-264.1982
https://doi.org/10.1073/pnas.0907508106
https://doi.org/10.3390/v13122380
https://doi.org/10.1080/22221751.2023.2245920
https://doi.org/10.1080/22221751.2023.2245920
https://doi.org/10.1016/j.immuni.2024.02.008
https://doi.org/10.1016/j.xcrm.2024.101573
https://doi.org/10.1073/pnas.0404535101
https://doi.org/10.1073/pnas.0810530106
https://doi.org/10.3389/fimmu.2022.920467
https://doi.org/10.1073/pnas.2202371119
https://doi.org/10.1073/pnas.2202371119
https://doi.org/10.1126/sciadv.abc1726
https://doi.org/10.3389/fimmu.2021.677027

PRV EBJR RS & 1 P AN LA Tt R

Research progress on neutralizing antibodies against
Epstein-Barr virus glycoproteins

HONG JunPing'**, ZHONG Ling'®, ZHANG WanLin’, ZHENG QingBing”, XU Miao’,
CHEN YiXin?, XIA NingShao® & ZHANG Xiao'

1 College of Pharmacy, Chongqing Medical University, Chongqing 400016, China;
2 State Key Laboratory of Vaccines for Infectious Diseases, National Institute of Diagnostics and Vaccine Development in Infectious Diseases,
Xiamen University, Xiamen 361005, China;
3 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;
4 The University of Texas Health Science Center at Houston, Houston 77030, USA

Epstein-Barr virus (EBV), a member of the human herpesvirus y subfamily, is the first identified human oncogenic virus. EBV
infection is closely associated with the development of infectious mononucleosis, various lymphomas, and epithelial cell tumors,
contributing to over 200000 tumor cases and more than 140000 deaths globally each year. This significant public health and economic
burden underscores the urgent need for effective therapeutics and vaccines. Currently, no approved drugs or vaccines specifically
target EBV. Neutralizing antibodies, which primarily target glycoproteins on the EBV envelope involved in viral entry, serve as
valuable tools for virological research. Evaluating the properties and functional activities of these antibodies enhances our
understanding of EBV infection mechanisms and informs rational vaccine design. Additionally, neutralizing antibodies exhibit potent
in vivo and in vitro activity, offering promising potential for the prevention and treatment of EBV infections and associated diseases.
This review systematically explores neutralizing antibodies targeting EBV envelope glycoproteins, summarizing their functional
characteristics, binding epitopes, and neutralizing mechanisms. By providing insights into these antibodies, the article aims to
establish a robust theoretical foundation for the development of therapeutic drugs and vaccines against EBV.

Epstein-Barr virus, glycoprotein, neutralizing antibody, immunodominant epitope, neutralizing mechanism
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