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[ Abstract ] The HIV virus is widespread worldwide, leading to the serious and infectious acquired
immunodeficiency syndrome ( AIDS), and serious impacts on human life, health and social development. Although highly
active antiretroviral therapy can inhibit HIV virus replication, it is not able to eliminate virus from the body. Preventive
vaccines are an important tool against HIV, but because the virus has genetic diversity and strong variability, such vaccines
must be able to induce broadly neutralizing antibodies ( bNAbs) that broadly and effectively neutralize HIV strains.
Research targeting the induction and generation of bNAbs for the prevention of HIV has many challenges, and it is
necessary to further strengthen the scientific and technological efforts in related research directions. This review summarizes
the latest progress in HIV bNAbs, including biological characteristics, production mechanisms, induction strategies and
other aspects, with the goal to provide basic information and possible directions for subsequent research.
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Table 1

Information of second-generation bNAbs
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Recognition
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method

I
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BGI18

N49-P7
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Ch4 854
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CD4 binding

site
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NIH45-46

DHSIL LIP  jssmsssp
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10E8

B 2053156 /i ik R R 2
B cell sorting/High-throughput
screening of neutralization
B 20085 35/ i ek o R 2o
B cell culture/High-throughput

screening of neutralization

B 453 ik rh AL g

B cell sorting/Neutralization assays

B 40 35 5%/ il kPR
B cell culture/High-throughput
screening of neutralization
B 43R Syt RS
B cell culture ,sorting/

Neutralization assays

B 453 ik AL g

B cell sorting/Neutralization assays

B 4143k / h AN S

B cell sorting/Neutralization assays

B 2 o3t/ i A SE G
B cell sorting/
Neutralization assays
B 40 a3 155/ A0S
B cell sorting/
Neutralization assays
B 4 4k Hh IS B
B cell sorting/
Neutralization assays
B 41538/ RIS 5
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Gene synthesis/Site-directed
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B 4 Sk h IS B
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B 453 i/ rh AN SE g
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83

79

73

63

67

62

100

98

96

90

88

86

100

98

106 24.3

162 13

162 18

162 12

200 12

162 19

162 17

178 26.7

119 21.2

117 24.1

181 31

179 23.5

208 32

120 29.7

120 32.8

210 10.6

180 21

34

28

31

28

36

19

24

24

21

21

15

18

18

23

22

2014

2009

2011

2009

2015

2011

2011

2012

2017

2018

2016

2014

2010

2011

2011

2017

2012

[12]

[8]

[10]

[27]

[14]

[35]

[16]

[19]

[17]

[36]

[36]

[37]

[21]
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R pREe
A . N . 1% i i CDRH3 .
ELE UL ST TRIE e vewm SERE
o : (%) K J# (aa) . 2% 30K
Broadly Recognition Isolation " . Number of (nt%) Isolation .
o K Neutralization R . CDRH3 References
neutralizing epitope method viruses  Vy mutation time
o breadth length
antibodies tested
B 4 2k Hh IS 8
8ANCIOS  45120-gpd1 B cell sorting/ 68 120 28 22 2011 [36]
AE B ek Neutralization assays
gp120-gp41 B 4433k rh S
35022 interface B cell sorting/ 62 181 35 16 2014 (23]
Neutralization assays
Bk Bg/ S
PGT151 Antibodies isolation/ 66 117 20 28 2014 [38]
Neutralization assays
RN B 253k i A SE G
VRC34. 01 Fusion B cell sorting/ 49 208 15 13 2016 [24]
peptide Neutralization assays
B i 53-8/ AN S5
ACS202 B cell sorting/ 45 75 16. 1 22 2016 [39]
Neutralization assays
B 4 S/ Hh IS B
SF12 apl120 B cell sorting/ 62 119 17 23 2019 [34]
BNl Neutralization assays
Silent face B 44/ RIS
VRC-PGO5 of gp120 B cell sorting/ 27 208 9 17 2018 [26]

Neutralization assays

3 EF bNAbs 9 HIV F&EiZiT

REMRTROAMIEIT KRB
i F 5 43 5 M BT K (antibodies that neutralize
only a narrow range of viruses, nNAbs) 1 bNAbs #a]
P BE AL JENE 25 11 Env AH [F] X 38, nNAbs {0 2% #5 7]
REBHAR PR S BA T 3G b AW 5 B 40 1 45
A1 AT bNAD 19155, IR ShPTIRR] Env
PRAFR ALY — Fh 7 15 & B AT nNAbs SR HY 22 85,
73— TR R UR I B S R TE Env R5F R AL, 1
U CD4bs, 5 AL 82 J5 5 38 A0 45 e # 1k 25 BR
W T R T PR SRS B AP R K BR 1 R
B, T SR I g
3.2 FRERRITRE

h T vk HIV-1 8¢ ZAEPERY )8, 7] BE T 2
AR Env Bt 5k 51 S A8 5 31 5 R R
kR, 3T HIV A B C 362518111
SOSIP = 2R {7355l LAl | 2H 5 X9 B2 T 7 3k LA B A
WIFERA TR B B REWH, AW Env =R
PRARY Py 5 5 1Y 1 0T, b AR BT S A 3
k. TElRk HIV-1 Z2 R0 o) —Fh 5 ik 2 i ] B2 ik
PUR™ @ X Eny = RIKZ A S RS

3.1

B IR, 51 & MU G 8 S, LA e HIV % 38 15
ZAEPERY [T
3.3 tR{FERBEMIZITREE

HIV-1 T/F J%§#5 HIV-1 bNAb bR 5%
FW TR TE B ) R TR TN B env ZHE PR
Jntt AR AECEE HIV-1 Y 2P A A K £
O B B TR AR A Th AP SXIEB A2 B
N 2 P LA TS IR HIV -1 96 75 B i 22 B B4 1) AL
TR RGP AN R R EE LA IE L (DNAD
(7= ML, 4R35 S 7= 42 bNAbs A9 6 I, 7] fiE
HEHIV LR A e, i e BESS B 20 i 3% &
PERBEIT SR W . B AR S0 B 4l 2 3% B AOKE
bNAbs Fl bNAbs FifA& 4325 , R4 bNAbs F1 bNAbs Fif
& 51 #E Wr bNAbs 1 [B] A& ¥ 31 (intermediate
antibodies, IA) . UCA J¥ %1, & i1 1A UCA %
REJ
3.4 #¥0[5 bNAb B fABERTIR BT 5K AR
HIV-1 Env F13EF Env B0 G A4
55 bNAbs BHEWTFP 22 AT AAH BLAE T, 3X AT REJ2: Env
FIFET Env BT G 8 5 TC 1L A 205 T bNAbs Ji
PRIST < Th 2R ) SR W 5 A G 3 08 R 28 A8 Wi 1
B 4L, SR 5 — 2 51 T bNAD B BT
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