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with its prevalence expanding due to increased global travel. The dengue virus, the causative
agent of dengue fever, often co-circulates in the form of four distinct serotypes. Cross-reactive
antibodies generated during a primary infection pose a significant risk during secondary infections
with different serotypes, and fully protective vaccines and antiviral drugs are yet to be developed.
Over the past decade, advances in antibody technology have led to the isolation of numerous
monoclonal antibodies against dengue virus, with their neutralizing epitopes elucidated through
structure-based analyses. This review highlights the key epitopes associated with neutralizing
antibodies against dengue virus and discusses their potential applications in vaccine design and
therapeutic antibody development. This review helps systematically summarize the progress in
dengue virus neutralizing antibody research, providing a theoretical foundation and technical
guidance for the development of novel vaccines and antibody therapeutics.

Keywords: Dengue fever; Dengue virus; antibody dependent enhancement; neutralizing

antibody; neutralization mechanism
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19 =3I PR g e o, SRR X T B
1A B IR LA AR PR 55—
FE I FF R (4 5CF TV00S S 1 I IR A 5%
MBI, 2002 v 70 BEAT A B A B R e 1) 32 3K
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DV?2 E protein postfusion conformation

A: BEA RIS HTINS. B: EE&EA =R

DV2 E protein prefusion conformation
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Figure 1

Conformational change of E protein during the membrane fusion process. A: An E dimer in its

prefusion conformation. B: An E trimer in its postfusion conformation. C: An E monomer in its prefusion
conformation. D: An E monomer in its postfusion conformation.
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I D98-W101 JL5% FE 52 M g w0 5 P A4 i
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Figure 2 Dengue virus epitope map.
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Tablel Summary of neutralizing antibodies against Dengue virus from various epitopes
Antibody  Virus Target epitope and key residues Neutralization Neutralization potency ~ References
mechanism (1Cs0, ng/mL)
2A10G6 DVI1-4 DIl FL (D98-W101) Block membrane fusion DV1-4: 1500 [20]
3G9 DV1-4 DIl FL (W101, F108) Block membrane fusion DV1:240; DV2: 20; [21]
DV3:730; DV4: 130
E53 DV1-4 DII FL (G104-L107, G109, K110) Inhibit attachment WNV: 150 [22]
and BC Loop (C74, T76-E79)
1C19 DV1-4 DIl BC loop (R73, G78, E79) Block membrane fusion, DV1-3: <50 [23]
competing with FL DV4: >3000
antibodies
MZ20 DV1-4 DI BC loop (W101) Not mentioned DV2: 35 [24]
MZ1/ DV1-4  DI/DII linker from ZIKV (G181, Block the attachment and MZ4-ZV: 8.3 [24]
MZz2/ G182, G184, K297, R299-S306, membrane fusion MZ4-DV2:20.9
MZz4/ T335-P338, T366-T369)
MZz24
SH2 DV4 DI (E172, K174, P176, D177, Block the trimerization DV4: <40 [25-26]
E180, R293) during membrane fusion
2C8/ DV2 DIII lateral ridge (M301, Block the attachment and DV2: <10 [6]
3H5 T303-K305, E327, G328, membrane fusion
P336-E338, K344, R345,
G381-Q386)
(%)

&: 010-64807509
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(E= B}
Antibody Virus Target epitope and key residues Neutralization Neutralization potency  References
mechanism (1Cs, ng/mL)
E106/ DV1 DIII lateral ridge (E106, S305, Inhibit the rotation of DV1: <60 [27]
E105 K307, E309, K310, K325-D330, DIII to prevent the
K361, E363) rearrangement of the E
protein
M366.6 DV1-4  DII A strand (K305-E311), Q325,  Not mentioned DV1:12700; DV2: 4 [28]
E327,K361, E383, G385 570; DV3: 5230; DV4:
23300
4E11 DV1-4  DIII A strand (305-311) Block the binding of E DV1:54.7, DV2: 15.1;  [29]
protein to target cell DV3:216.7, DV4: 55.7
AB513 DV1-4 DIII A strand Not mentioned DV1: 67, DV2: 190; [30]
DV3:97, DV4: 79;
2D22 DV2 EDE: DIII (K307, E309, K310, Lock the E protein dimer  DV2: 105 [31-32]
K335, E337, E362-P364), DI 150  structure to prevent the
loop (148-159) and FL(97-106) rearrangement of the E
from another E protein protein
All/ DV1-4  EDE: DII B strand (67-74), FL Lock the E protein dimer DV1-4: <20 [33-36]
B7/ (97-106) and DI 150 loop structure to prevent the
C8/ (148-159), DIII A strand (306-314)  rearrangement of the E
C10 from another E protein protein
SIgN-3C  DV2 Quaternary: DII (Q52, A224-Q227) Inhibit DENV2 infection = DV2:7 [37]
on one E protein and DII at a step post-virus
(T69-R73, L82, N83, N103-G106)  attachment, likely fusion,
on another E protein could also inhibit
attachment
1F4 DV1 Quaternary: DI (L46, K47, E49, Block the attachment, DV1: 30 [32,38]
T51, N52, K136, S138, lock the DI/DII hinge to
S155-E157, T160-T163, T165, prevent the
T170-Q174, T176, D177) and rearrangement of the E
DI/DII hinge (S273-T276) protein
14c10 DV1 Quaternary: DI (T51, Q131, Y132, Blocking virus DV1: <500 [39]
G159, T160, T165-Q167, E172, attachment, at higher
1173, L175, T275), DII (N52, concentrations, it can also
G274) and DIII (L308, K310) from inhibit subsequent steps
another E protein
5J7 DV3 Quaternary: DI/DII hinge One antibody molecule DV3:5 [40]

(A50-T55, E123, K126, K128,
V130, Q131, E133, N134, Q148),
DIII (K307-E309) and DII (R73,
C74, W101, G106, L196, T198,
K200, N201, T223, T224, P227,
T274, 1276) from three different E

protein

can lock three E proteins,
can block the attachment

and membrane fusion

http://journals.im.ac.cn/cjben
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ESEME, ATLAZES 4 i T A e T
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JTS e T AA RE I I AR TC IR YL RE T I AR S8 4
ARG 7 TR 1 P A 1 AR AR e 10
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DII 1) AB-i&Mk, XEPAREA —ERL XL
HRANE M, (AR RS ERAL, RN R
fH4E11. AB513%F, ARG R Hom il vk
JE (ICso)TE 2N 50-200 ng/mLP*3%; 55 —4p
] DIMINA X, XX — i AP TE /N R
RN Z G 9T A, HoA AR E s b s
PE, (HEFEANEFERDLH, Bl &K
DI X P L5 3HS5 (DV2). 2C8 (DV2).
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E 1 DHIX kA& 15 F 40 M 32 1R 45 &
B, BT DA XS A BT A AT LS 2ok BE R R
518 EA M4 A s B  EUR, eAh, DI
SRS A B B AR REE L T B &
e Bl A 2 A v e A I L HE I — 2 B R R B
PEATE B, (AR, il Xt 3HS
M 2C8 X 2 MHxF DU 45# &K B, 3H5
DAURE AT T s R TH 9 XG5S 78 DI
b, xRS A Fe s A G H A BT AR
HERGE, MMARKEILT ADE &0, [FAT,
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FEREWE, FIZERWEENRLA E EAHE
G REARAT , PR B RN 4 B i 7Y
AT RGP, U T B8 2 A2 R
BRI AR R A T, Hd Mz4
TEPER R, X I DR 2 N2 R EERY ICs0
KE| T 20.9 ng/mL Ml 8.3 ng/mL, 5 HHIAH
F14) 5 S 1 R RIS M B R P BT MAR A 2 5 aX Et
B 45 A58 A T E 25 1 DUFI DI % 422
X, RSPIIRESEIR R, G182 F1 S368 &E
) 2 SRR, ZRAFK 2 RIS B AR
PUAR A FTE M . I L R R 2 3 A [ DI
A DL X5, BHAR R AL &l #2 v B &
H =Rk, SFmBHWT 1S R
24 E ERZBEHEHIKBINMERA
RS

2015 4 Dejnirattisai SEDSU 2k R 11 B2
O BE YL R ISR A0 R Ry B — 2 R
Filk(AlL, B7. C8. C10), XEHIAAT AL S
E B RE, B, EnEE E &AM
RN SIS o S - = Bt - | A
PR g R W, X 4 DPURRYSS A 2
—~ E 8RR 9 A7 (E dimer epitope,
EDE), B4 A MM KBOAHE, RAERS
5 N153 WAL AL A A EAE 7 T AR TR 25
S, Wik wl 44 EDE1 (C8. C10)A1 EDE2
(All. B7)iX 2 25, EMM4 & R
ks 14~ B &M DILERY B 41 FL, DL —
A~ E # 1 DIfY 150 PR A1 DI E Y A £, %800
5 prM W85G X B E S, UTE SR i
4 FPILIE Y e BE ORSY, X f#i15 EDE Sk B A
B B A8 SO PERY A, X PR S
Wik B E RKRER ST SR E SN EN
prM A G o TEER S B e 1 AORL
EDE HiikREBHUN prM 454 FL, MM fiNE prM
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J fl A 2ok B R A= EEHE, T BE Gk B EA
AR, SRMIEAE AR EDE ik HAT
TR 2 R ATE M. Filin 2012 4 de Alwis
SR MR PR 2022, HZE A6 S Eik
EDE Hii&H AR, FEE DI, [M7EFHLE
E &1 DILEMES & i/, 2D22 J&—Ff 11 Al
BRI EERE DR, REOSE T B e B o BE R
T E 25 0 RS/ 528 A, (HHAE37 °CR
Xof B O B T TR T 2 B 45 A e A BTk s
B LA FIBE /1555 T A1l X —2% EDE Hifk,
2.5 RGBT

FEEF B R A PR B
B, T G HR R A0 2 3 1ot R IR B ke g BT
KREBRIEA TR MPUAS E &k
G, MEEFTR RN, AN JEE X B0 5 1
P ABUARTEAR P 52 50 vh D AR T b 45 5 F A
E A, HMEESHEERLSS, FEIbHEm, X
SEHTR I 255 R AL TR 8 3R 10 E 25 F1 A
PAERIBY ) 2012 4 Teoh ZEPMRIE T —Fl 44 H
14c10 MBI, ZHUA N — 44 B IR e /B 5K
W B3, RSN REEE R, 14c10 2
1 BB N2 R S P B AR, IF HAE P
FH B A T RIS F 8 A ADE &0, 1H
REEMRE, 14c10 X 5 FhE PR Y 1 735
95 B I TS M AE 2 5, ICso A 5 ng/mL F|
1.505 ng/mL 4§ ; HIEEZEM o, HE5G R0
45—~ E % A _E %) DIFI DI/DIIAY A HE X L)L K
HHAB E 21 _E /) DI, R4S 456 58 S AE AT 1
R TS, (HAE 1 BUVEHERHN 5 Rt
PRI 4 R A, AR KF 4 v RS AT RE S
TOX SRR AL R R 22 . ERTILRAER
S HE— 408 T 14c10 By FIPLE], Zhuik
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B, 14c10 7E05 2 B & 240 05 7588 & #5 h Fn A



BIE % | BERZARERNRGREERNG 4319

M, X S5EmEdE—%, B 14c10 BERSBIE R
BEFRIA E BRI DUREs 1, BH Ik ARl A2 A
RAEMEHE AT AR E M BE oA,
FCAETR BB A S5 BT 1Y) ICso B e . X4k
LRI 14010 1) 3222 p AL B L5 57 B
ETETE EA L

2015 4F Fibriansah 2504 18 7 —Ff 101 B %
HOEE R SR TR RIBLIA 517, PR RE 4SS
BHURRE Y 4 RO IMLTE Y, E T A 05 7
FE PE 2 i T Hl v A . IR AR ES AL
FH, 537 X UKL SE A I T E 4] E
R ER T, RSN RSER BN, HOX 1T A
BHIRTER ICso IR E 5 ng/mL; Wi 3R E
fifg 5% =X [ )V (reverse transcription-polymerase
chain reaction, RT-PCR)x & 3L K ik — 2 B ik,
517 TE HE BT 1A 32 A B ET AR S 4 k4
FMPER, HAEMEE G RIs RO e B3 H
Gigkton, 517 Al LAFBTES S EE R 3 4
LRI E B E, HEEE AL 90T DI/DILY
Befk X . DIILA K DILEAZHE FL AR, X 3 4
DX I TR B AR T 32 20 Ml R v 34 R 5 A
. DI/DIESEX 25 E BEAMEHE, DISZ
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