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Glebal influenza 1986
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HIV single Individual
6 years after Infection F
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HIV Amsterdam cohort 1991 c
CRFO1

10%

Weiss R, Nature Medicine 9:887, 2003
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Subtype C (50%), B and A (10-12%), G (6%), CRFO2_AG (5%), CRFO1_AE (5%),
D (2.5%) of all HIV-1 infections
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TRENDS in Molecular Medicine




R EHIV-1 & F

Northeastern
Northwestern ’
N=396
N=6,200 Eastern
No. of HIV '
reported cases
in China, 2006 =6,966
B 5000 to 8,000
B o o 100
e~ Southwestern
[1 100 to 500
O 1t 100
HIV-1 genotype
Wmo7BC MC
@osec WG
W 01 AE W 02 AG
| e B 06_cpx
oA B BC
[l B B Other N=17,142

TEYL, M, L%, FPEHIVIALZZARA S F e f /T4 Rt B PAERBE S 4&, 2013,47(11):1060-1062.
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Trial Dates
Trial Vaccine Components 1598 2000 2002 2004 2006 2008 2010 2012 2014 2016 Efficacy
T T T T T T T T T
| 1 | I 1 I
VAX 004 Recombinant gp 120 (8/8) : : | ! ! ! No
| I 1 |
I | | | | | I 1 |
| I 1 I | | I I I
| 1 1 | | I 1
VAX 003 Recombinant gp 120 (8/E) | | | | I I I No
1 | 1 | | 1 I
| I | I 1 | I I I
1 I | | 1 I I 1 I
1 I 1 I I I |
Step rAdS (gag. pol, nef) (8) 1 1 1 1 [ 1 1 No
1 1 1 1 I 1 1
1 I 1 | | | I i I
! ! | ! ! | Total: 16,395 HIV infection infection rate
T Canarypox (gag. pol, env) [E] I ! ! Vaccine: 8197 51 0.192% Yes
+ recombinant gp 120 (B/E) ! ! ! Placebo: 8198 74 0.279% (31%)
: : : ' : ' Efficacy: 31.2% (p=0.04)
L} L] L
DNA (gag, pol, nef) (B) I 1 1 ! I I [ 1 I
+ DNA (env) (A/B/C) I 1 1 1 1 |
HVTN 505 No
+ AdS (gag. pol) (8) : : : : : : — |
) ]
+ AdS (env) (A/B/C) | I 1 I [ I I | !
1 1 I | I | I I |
PS Canarypox (gag, pol, env) (C) + 1 1l 1 I 1 | I 1 I 2
(5. Africa) | recombinant gp 120 (C/C) ! ! ! ' ! ! ' ' !
1 1 1 | 1 1 I 1 |

RV144: ALVAC x 4 and ALVAC+gp120x 2

P5 (HVTN 702): ALVAC x 2 and ALVAC+gp120 x 3

Prevalence (adult): 1.1% in Thailand and 18.5% in SA

5400 subjects

2021

9



Y ERBE G R EGH 2
J R e AT Y Hom A (5-10%) 2 8 3

IR S P A AR B g e T AR AR R
FrdE AR K E M A R

AR B T g P Fe AR AR N 69 R R UK

Jo B ;g P Fe iR AR R, BT IZ T
AR AP R HIV-1 B 3




J T R ik 6y 4 A3 b

A Category Class

V1Vv2 PG9
PGT145
VRC38.01
Glycan-V3 2G12
PGT121
PGT128
‘ PGT135
c | CD4-binding site  8ANC131
b12
D CH103
HJ16
IOMA
VRCO01
VRC13.01
VRC16.01
o | Silent face center VRC-PG05 Viral membrane
Fusion peptide PGT151
VRC34 C
Subunit interface 35022 Env residue number
8ANC195 660 665 670 675 680
PDB ID | | | |
N-term MPER 2F5 1TJT EQE LELDKWA LW
= | Cterm MPER 10E8 4G6F SLWNWF TN LW IR
4E10 4XCF NWWDITNWLW K
DF511 5030 KWNWEDITN LW IR
Z13e1 3FNO WNWEDITN

frimel

)

USI10N-CIOS

MPI

Kwong PD and Mascola JR Immunity 48:855. 2018



10E8v4/PGT  VRCO1/PGDM

eCD4-Ig* 121-VRCO1 1400-10E8v4 10E8.4/iMab
100 = PRO140 o o Q O o
- . . |balizumabtha2 10E8 2/iMab
O 10E8v5  VRCO7 NB
10E8 & 'S,
VRCO1 ® 3enCi17 Ibalizumab
[
. PGY9*
5 80 @ PGDM1400
X E
c 8
-
B
@ = @ 10-1074
m 3 @ PGT121
A 60
CAP256-VRC26.25 @
n T |'I'I1'H_l_l T |'l'l'l'l"lﬂI T T |
1 0.1 0.01 0.001

Potency, ICsy (median, ug/mL)

Padte N et al, Retrovirology 15:60, 2018 v
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1.8% * 0.6% 3.8% * 0.5% 2.7% = 0.2% 5.9% * 0.2% 17.5% *+ 1.6%

40- 40- 40- 40-
‘ — P 0.01 ] o VRCO1
I 2 CH31
25. 25, 25/ x 25 0— 10Es
20~ 20+ 20+ N 20+ o— PGT125
T PGT128
- CH103
O s ! ! 151
E 15 15 15 g
- 84 — 4E10
g A"‘&AA ° 00 °
L T~ pG16
°\° 10- 10- 104 AMQ\AAA%&AA 104
oo uﬁgﬁu b12
2F5
0o0,.00° PG9
5 ® d’oo 5 5-
562600
° (o]
0L —®seee—  Ococco—— io 0
0
2nd imm 4th imm RV135/ RV144 Influenza Vxn BNAbs
(8) (26) (52) (266) (13)
Primary Secondary
Secondary Secondary
gp1_20 ) gp1_20 . Immunization Immunization
Immunization Immunization
13

Haynes et al. J allergy Clin Immunol 134:3 2014
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HIV-1
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® Week 4
Week 7
@ Week 8
® Week 9
@ Week 10
® Week 14
® Week 20
® Week 22
Week 30
@ Week 53
® Week 78
@ Week 100
® Week 136
® Week 160
P

~

v

SR FRE @) [T < >
RSB A A O28) | Lot < -
CH103-CH1064t 4% % (136)8) E < >

Liao, Lynch, Zhou, Gao et al, Nature 496:469. 2013
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UCA CH235 More mature

) CH235
' T/E Env ' Loop D
mutants

\} Higher binding affinity to CH103
mADbs than T/F Env
N\¢? |\
CH103 Iineage ............ > .......... > -
UCA Intermediate
antibodies CH103

15

Gao et al. Cell 158:481. 2014
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Week 100

Clade |
A  E— } Time of appearance
____UCA
— week 14
. Clade Il week 20
CH235 Autologous Neutralizing Lineage L [—— : week 22
v om I week 30
Week 4 . - CH235.6 —— week 41
week 53
Week 14 CH235.8 ——— week 66
CH240 —— week 100
Week 20 I ' CH239 week 152
CH235 ——week 264
o I parta CH236 -Clade 111 —— week 323
Resistance _—{—° CH235 10
CH235.11 2%
Week 53 I h‘ v CH235.7
L CH235.9
weso I ot — T chHassgs
resistance CH235.12 J

ooooo

A \\V (Ceo (sl
\ a3 \ = —— <0.100
s (0,100-1.00
1.00-10
/ \ / NS —— 10050
7 /‘ —_— >50
AE ,
5%,
UCA — wk14 CH235- wk41 CH235.9 — wk152 235.12— wk323
(0% breadth; (18% breadth; (77% breadth; (90% breadth,
>50 ug/ml) 9.5 pg/mi) 3.0 pg/mil) 0.6 ug/ml)
16

Bonsignori M et al. Cell, 165:1. 2016
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G1005V - G1015R
SHIV,

~ 8 1157ipd3N4 G1006V G1016R
% G1007V G1017R
26 G1008V G1018R
£ //'7. G1009v - G101oR
o 4 - s -~ G1010V —— G1020R
©
S G1021R
® 5 G1022R
S
° G1023R
24 G1024R
. | 0 T T T T

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

O~

Gao N et al. AIDS, 32:555-563. 2018 Y
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Virus Animal Baseline Y1 Y4 Y6
G1010V 0 3 (18%) — —
>V ats7ipsane G1015R 0 4 (24%) 8 (47%) 11 (65%)
G1020R 0 4 (24%) 7 (41%) 12 (71%)

A total of 17 tier-2 viruses were analyzed
Year 1:54 WPI; Year 4: 217 WPI; year6: 321 WPI

Gao N et al. AIDS, 32:555-563. 2018
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G1015R G1020R
A B
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_QL_D 200 QD 2001
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Gao N et al. AIDS, 32:555-563. 2018 +
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Tier 2 Tier 1 Autologous MLV

G1015R
Week 350 e

Week 350 11

X1632 (G)
(CRF07)

TRO11 (B)

246F3 (AC)

398F1 (A)

CNES8 (CRFO01)
CNE55 (CRFO01)
CE0217 (C)
BJOX2000 (CRFO1)
CE1176 (C)

X2278 (B)

25710 (C)
ZM197M.PB7

(©)

16936-2.21 (C)
5C422661.8 (B)
WITO4160.33 (B)
CAP45.2.00.G3 (C)
92RW020.2 (A)
MW965.26 (C)
SF162.LS (B)
1157ipd3N4 (C)

CH119
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[J3o-90 [J9t-270 [I271-810 [l >810

Heavythain Light@haina
mAb IGHV IGH) IGHD C(I::).% SHMQE%) IGKV/LV IGKJ/U CDR3daa) SHM@A%)
J024 4-2*01F 5-1*01F 2-1*01F 18 11.31 K1S15*01F  K1*O1F 9 13.26
J029 4-2*01F 4*01F 3-1*01MERF 18 16.22 K1-20*01F= K4*01F 9 19.57
J031 4-2*01F 4*01F 3-1*01M@RF 18 20.48 K1-20*01F® K4*01F 9 16.3
J033 4-2*01F 4*016F 3-1*01[ERF 18 20.6 K1-20*01FR K4*01GF 9 19.25
J038 4-2*01F 4*01F 3-1*01MERF 18 21.35 K1-20*01F= KA*01&F 9 17.7
J040 4-2*01F 4*01F 3-1*01[ERF 18 21.62 K1-20*01F= K4*01F 9 16.77
Jo44 4-2*01F 4*01F 3-1*01[ERF 18 11.02 K1-20*01F® K4*01F 9 12.73
J039 4-2*01F 4*01F 3-3*01F 18 9.67 K3S1*01&F K1*01GF 10 9.32
Joo7 3-21*01F  5-2*01F 3-3*016F 22 13.99 L8-1*01&F L6*01F 10 1.9
J013 3-7*01F 5-1*01F 2-4*01F 19 5.76 K3S11*01F  K2*01F 9 8.86
J032 3-11*01FE 5-1*01F 1-1*01F 22 9.01 K3-1*01F K2*01F 9 4.14
J037 3-7*01F 5-1*01&F 1-8*01F 22 16.47 K1-20*01F® K2*01F 9 4.76

20
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Tier 2 Tier 1 Autologous MLV
= o
o —_ — =
— — I [8) o~ m
N~ —~ - o = —~ m ~ (8] — —_
- o ~ < —_
c ~ 2 - 52 = 8 5 % & ®
c ¢ & < 2 § ¢ 2 g ¢ @ g s § B &8 s § § 9
o - — = Yo} ps ~ : N < 9 = ;
8 = 53 £ L g & § X - R 2 s @ g o F £ § ¢
mabp ¢ ¥ 2 ¢ £ L B g o 5 § 5 = g o E Z O
= ®) = N\ ™ O &) &) 2 [$) = o N - n = S) o) S 17
Joo7 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 - >50 >50

4
a
o

\2 \"

[6)] N

o o
2 1157ipd3N4 (C
= ip ©)

\ Vv \4 Vv \

n (6] (66 | (6]

o o o O o

Jo13  >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 90 >80 >50 >50 >50  >50 >50
J024 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >S50 >50 >20 >30
J029  >50 >50 4348 >50 >50 >50 2941 444 >50 >50 -- >50 >50 @ 4.73 -- >50
Jo31 >50 >50 37.03 >50 >50 >50 47.61 >50 >50 >50 -15.42 >50 >50 971 6.67 299 >30
J032  >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 27 >50 >50 >50 >50 >50  >50

% J033  >50 1805 2059 2143 3846 >50 1500 375 1485 >50 |07 087 >50 >50 961 043 NOR

J037 >50 >60 >50 =>60 >50 >50 >50 >50 >0 >50 >50 >60 =>50 =>50 >50 >50 >50 >50

% J038  >50 29.90 13.80 2542 2941 >50 20.83 4.21 20.83 >50 -- >50 >50 38.46- >50 >50 >50
Jo39  >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 >50 @ >50 . >50 497 >50
Jo4o  >50 >50 >50 >50 >50 >50 4829 435 >50 >50 2.27 - >50 >50 >50 -- >50 >50
Jod4  >50 >50 >50 >50 >50 >50 4412 >50 >50 >50 3.75 947 >50 >50 >50 27.78 >50  >50 - >50

D50-10 ug/ml D10-2 ug/ml -2-0.2 ug/ml - <0.2ug/ml

mAb J033/J038 neutralized 71% tier 2 viruses (including 12 global virus panel)
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Heavy&hain Light&@hainf

mAb IGHV IGH)J IGHD (;I:aR)?» SHM[%) IGKV/LV IGKJ/U CDR3daa) SHM{%)
J024 4-2*01F 5-1*016F 2-1*016F 18 11.31 K1S15*01F  K1*01@F 9 13.26
J029 4-2*01F 4*01F 3-1*01@DRF 18 16.22 K1-20*01#FE K4*01F 9 19.57
J031 4-2*01F 4*01F 3-1*01@DRF 18 20.48 K1-20*01#FE K4*01F 9 16.3
J033 4-2*01F 4*01F 3-1*01EDRF 18 20.6 K1-20*01#E K4*01GF 9 19.25
JO38 4-2*01F 4*01F 3-1*01EDRF 18 21.35 K1-20*01#E K4*01GF 9 17.7
J040 4-2*01F 4*01F 3-1*01EDRF 18 21.62 K1-20*01#E K4*01GF 9 16.77
J044 4-2*010F 4*01F 3-1*01FRF 18 11.02 K1-20*01@FE K4*01G@F 9 12.73
JO39 4-2*01F 4*01F 3-3*016F 18 9.67 K3S1*01&F K1*01G 10 9.32
JOo7 3-21*01F  5-2*01F 3-3*016F 22 13.99 L8-1*01F L6*01GF 10 1.9
JO13 3-7*01&F 5-1*016F 2-4*016F 19 5.76 K3S11*01F  K2*01@F 9 8.86
J032 3-11*01FR 5-1*01F 1-1*01F 22 9.01 K3-1*01F K2*01G 9 4.14
J037 3-7*01F 5-1*016F 1-8*01F 22 16.47 K1-20*01&E K2*01GF 9 4.76
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Pauthner MG et al, Immunity 50:241-252, 2019 20
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PAM — tPA
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BG505-UFO
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400
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Volume(mL)
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