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ABSTRACT: Monoclonal antibody refers to the homogenous antibody produced by the cell clone of the same antigen determinant.
MAD has been successfully used in the treatment of various diseases, especially cancer and immune diseases. However, in recent years,
monoclonal antibody has gradually been used to treat viral infections. The number of anti-viral monoclonal antibody developed for acute
and chronic viruses has gradually increased. The combination therapy of mAb can target multiple epitopes of virus at the same time, so as
to overcome the problem of virus immune escape. The design and development of multivalent monoclonal antibody can act on virus
more effectively. In this paper, the advantages and disadvantages of different preparation methods of mAb were compared, and the recent
research progress of mAb in the field of antiviral was summarized. The prospect of mAb as a drug for treating viral diseases was
discussed.
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Table 1 Development history and characteristics of monoclonal antibody

Year of .
Method devel Advantages Disadvantages
evelopment
@ Security issue
@ Easily produces large amounts of antibody @ The quality of antibody produced by different
Serum therapy!") 1890s @ Compared with antibiotics, serotherapy is batches of serum is different.
effective in treating viral infections ® Dose cannot be determined
@ Antibody are ineffective
Hybridoma technology®?! 1970s Easily produces high-affinity antibody HAMA reaction
© High cost
Humanized mouse!®® 1980s Easily produces high-affinity antibody @ The experiment takes a long time.
@ Potential safety issues need to be confirmed
® To facilitate screening o )
o1 @ The antibodies obtained are not all monoclonal
ow cost
Phage display®™'” 1980s antibody against an antigen
(3 Exceptionally large antibody libraries (10-10'°) ) ) o
® Prod Al bod @ Nonnative heavy and light chain pairs
roduces fully human antibody
@ Large antibody libraries (10") )
® Autibody spocificity (O mRNA is easy to degrade
Ribosome display!'! 1990s ® High affini @ A protein - ribosome - mRNA forms a ternary
1gh affinity
complex, which is unstable
roduces fully human antibo
® Produces fully h ibody
© To facilitate screening
@ Low cost
) ® Produces fully human antibody ) ) o
Yeast display!> 1990s Nonnative heavy and light chain pairs
@ Large antibody libraries (107-10%)
® Quantitative screening using flow cytometry
g g
® Fully human antibody
© High cost
@ Produces fully human antibody @ The experiment takes a long time
Single B-cell isolation!™ ™ 21st century @ Produces fully human antibody ® Requires B cells from infected or vaccinated

® Genetic diversity

individuals

@ Low-throughput screening (10°-10°)

2 P e B T

2.1 REREEE AR EEETT

RNA Ji 75 ) RNA R & BEAE R85 B 609 1 7 i A B h
XEFME S AIRE ST , 5 Y BLEFEIE TR T i 7 At v] BE H B 7
AR, HI5 THUHE mAb RTINS , A AT RE G R 1E
DU mAb JGIFIE AR P B T R AL R . R R AR A
PUWRRE mAb BFET, B BUR T e e ki . i, G P
TH A N TE B LAE 2 AR ER SB0RTT IS AW
SR B NET W IR o X RLAR N 23 5 B T A T A
PR Y5 o M I 2 BRAE B I WS 5 s 75 2 T PV i 5 3 1 &
A T RAS SR I IE £ R B TR S ki Y
BG,

o T S BE R R 14 1 B R T F)E N P , X ST ] i
SRR RETEAE A BOVE I o T ) A8 R AT BE 22X ) B
B mAb B, (R RE R AL Z 5, e 3 Sl nT fE
SR B

22 BREREAETTE

S T G B B G e ki SN T LA T mAD B )
SRR RN, — R8T 3 2 MR PR R0,
BN BT A0 e kife . B4, E 4TI & H T 28 mAb 41
ALK 2), 3+ HETFHE D AF mAb RS BedE:, i
EATEE 35 AR R T AR B AR FE

T mAb SUREEPLIE RN LS AR BA R RN, B
TERE I T LT ZN F 2 M mAb T4 & 1897 . LIFERY
EE R, N AT R e B PR ST R R I 220 o IR
TERIGIRREZ G, 2 Bt FHAS ] B4 R S e BR R (A
A WA R s 2R AR 1 (HRIG )R B H0 AT R 1775 (ERIG ) ¢
Al XA BRI AR EE R, R, mAb A5 N X RE S
TG 2 W s LR RN, IF BLAEBURBUAR S, A R N A7 A
TEAROCFR  HWR R EE R H h —Ff mAb A I ™ A 0 1 e i ik
R, A 5 Ah—Fh mAb BEREAE F TR skt 2
JREk B SORE—SR, R SR RE kIR Y [n) AU T LA E ik 2 FD
mAb 2GR TENR
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Table 2 Monoclonal antibody cocktails

Target No. of mAb included
SARS-CoVi#2 2 or 3 mAb
Ebola virus!™*” 2 or 3 mAb

Influenza virus®” 2 mAb
Rabies virus?**! 2 or 3 mAb
Hepatitis B virus®! 3 mAb

23 SYERMBEERE

BIATENTOREE mAb B9 et , FoARBm st
Horp—AEEENE  BURLS A HURE LA B RS &
M, EBRAPURA 2 ADNPURES A LS, A HUARFR R XU i
R0, 7E mAb FPORR R AR T B mAD A B2 AL I
P8 AN S8 sl A 1 5 IS 95 <7 Nl = R [ E W
mAD ] LU SRR S8 S, T R RS R, ) A e
AT, G A mAb IRl 2s = TR G RE
FRORIWE R, 408 - mAD i, 5t RE S AR - 00 15 B 1 A,
TIAN AR REAS T A A P ORIOIR L £ AT 2 T R SR 1
B, WINPIGE A R R A B EE ), (R, — LB 4N HIV
P B I R RS B AR AR, BRI A R, M
mAD g LA 3 i B 12 Oy A A EE RO, SR, BE Ok
Z A mAD 2 AT DL 38 PO HUA Y TLART S5 6 R 1k B0 25 A R Y
H iy, 6l — BRI  mAb 2G12 B 2585 30F W REE A g4 T
AR, BE T 1gA 24 mAb 2F5 IR A T IgM L 5l
Polk 2G12, BT B B IE ST A LT 50 B9 mAb, Hor iR
B4 AR T,

3 BT RE LR TR 3 R B /R A AL

3.1 BEEEANE

Z4 N IETHR R Z 8B H w5 mAb R REREN G
(1gG), FRFFOURYLANM SR psskE A G A RBLE - biik
S, BUR - PR AT 456 2545 20 i ONKC 48 L v 4
Jif155 ) FR MY Fey 52 (FeyRs ) A5 A0 40 g B 20 ) 45 5 Bt
JE, AT I 7w A . X PR K BRI 5 SRR S B
PRI AN AT AR FH (ADCC) 7,

XFPHLIE - HUARSE A P38 TT LASTE #MAS , 45 0 ) RMAS AT
DA T ASURL AL R 00 , I M 28 U it i 2R
B, BFR R RMAMKS 40 21 H (complement-depen-
dent cytotoxicity, CDC ) , 38 i #MAIE 1] L) & 457 Wi ok
TE R 75 B A 3 A 2% IO 7 1 5 B SR e A R
MM A WEAVE ] (antibody-dependent cellular phagocytosis , AD-
CP)™ [, 7E B8 7 ik f , mAb AT DL 145 F i 3 LRI R
T Wi

3.2 [EERE AL

R B 22 B IEDE R BT, mAb 55T #E4E HI AT DL i 1)
HHLHRIAT . BIS5540 T SR, AR AR G g 1) v
FPE RIS, S SABL T RE RN, mAD EZEAT A A 9 1R]
YT PR AT G 0 0 I S, ELIAOR 1L, mAD S 47 ¢
MR 240 B A 1) 200 M 754 FH (ADCC) 175 9 7 3 % % 240 i
2L, DRk, 3L T — A AT T N RSO RE S
S22 B ARAEFRIZE, - A5 AU B I e 1 4R LA L, mADb
57 RS AN A5 M IS S 5 W B oy R SRR A
JEA R, (A EL A SR D RE I R SR 20 MO A TS S T
PUR TR T T AR N (CTL ), iR 1 PR S e 1
BEBIRCRS, U AE R BE RS R IR T 1 T 4R ( Treg ) ik 2>
A B PR REREENE, 1 mAb BEASAIE] Treg A9, X
X5 A e R A B e B2+ 2 SRR fe e, FEDRENR
SRR A B e RS A NIRRT LR T, 4
mAb WIRYT IR P LR, EAUA PRS2, 1012 T 41
BT , I - TR R TR 53 8h Tl i) — TS
rh e B AR 0 M FE DU TR mAD 5 SR SR i b R 1
AR SRR o MR AR R AR S O AR, TR AL
PRS2 I AR J AT Fiy NKC 20 S-Sl s B J e, E AT 17
PURRE mAb 1297 i A i B S eI 1 M IR BET I, (il
g, WP YRR/ BT mAb BRI T RS B A
RS LA — 2 UK AR | RERE S S A 8 AR SR B SO, 2 175
A YRR RE N B B ELR RS, Ol 7E 25 Rh S
RS hARAS A E SR AR B mAb BT RS TR VT LA
FI B PR S FOWP, SR I, — L6 [ TSR D0 IA B E W2 S
X SRR S 14 AR AL TSR 8 4 T

JEGURTE mAb B AR FIALRI N E 2, (HE it
PR SEAE LATE R DFE PR 20 13—, BB el A T F e
HEATHIESE , iIX AT RE S R IR B LA R A G 56, REHL
TR mAb SRR AR T DX R A A4 0 A R S 4 1
o HU FE AT G R I S IR s, i T 2%
ERE BN e ROR , AT BE— A X N IR S BN A A T IR A
SRR B = AR SRR, R AE S0 mAD B S
BT T R NS R AR ), IS Fe ARG
FBON DI REAFAEBRBE , R 12— 2P AT N PRI S B O SE R,
R, BT IETE HORMZ PRI, DL AR A T I PR 16 A
T AF AT LR B LR 2R A PA A B R R P TR A
FUk T —5E RIBE I

4 NEERYE

25 g i AL B, mAb FEf g R EUS T8
R . BOREZ AIESE R W], mAb AT GE S B LR 1Y
WIS RE R LT, AAEGURTEE T . mAb BOR B Z Ml by
LI ER TR SO 09 B B2, BEA HSNT BUEYRTE LA
RAPEGIEI T LADE T B A RE (N B SRR
BRI RE | /R B R " AR IR SR A RS R R
PORTE ERPGITE 3 TENIGEE e WA 3 | B 2 A Y
JeT T, AR TE mAb TR 2K M JLAE Thig Wi T
RN, HAT, —28 mAb IEAEHEATIR RIS, A6 — L2
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