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HIV Capsid
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Capsid is Critical at Multiple Stages of HIV Replication Cycle
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Search for Compounds Targeting HIV Capsid
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Our Long Term Commitment to Targeting HIV Capsid
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LEN Exhibits Exceptionally Potent Anti-HIV Activity In Vitro

Antiviral activity Cytotoxicity | Selectivity

ECs, (NM) | paECys (NM) CCs / ECso

Lenacapavir 0.10 4.0 26,600 266,000
Rilpivirine 0.57 45 6,800 11,900
Cabotegravir 1.3 310 10,120 7,780
Dolutegravir 1.3 156 15,300 11,770
Atazanavir 7.2 150 50,500 7,000

EC5y and ECy5 determined in MT-4 T-cells with HIV-1 [IIB

pakECgys, protein adjusted ECqy5
Link, et al, Nature (2020)




LEN Exhibits Exceptionally Potent Anti-HIV Activity In Vitro

ECsy, NM
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LEN Maintains Activity Against Mutants Resistant to Other ARVs

Drug Class

Resistance

Associated V230l
Mutation(s)

Lenacapavir 0.7
Bevirimat (Ml) >68

Atazanavir (Pl)

FTC (NRTI)

Efavirenz (NNRTI)

EVG (INSTI)

Link, et al, Nature (2020)
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Interaction of LEN with HIV Capsid

Link, et al, Nature (2020)




Interaction of LEN with HIV Capsid

Immature capsid

Mature capsid

Gag CA CA CA CA
polyprotein monomer pentamer hexamer hexamer_M66l
Kp (pM) 1,100 + 900 2,500 + 500 220 + 160 240 + 90 60,000 + 20,000
Kon (M-1s71) ND ND 2:4:4.%:10% 6.5+0.3 x 10 6+4x10*
Ko (57) ND ND 27+04x10° 14+04x10° 26+0.3x103

Link, et al, Nature (2020)




LEN In Vitro Resistance Maps to Capsid

Increasing drug
concentrations
HIV-1 lllb in MT-2 cells

Link, et al, Nature (2020)

Fixed drug
concentrations

HIV-1 clinical isolates
in PBMCs

Yant, et al., IAS (2019)
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LEN In Vitro Resistance Maps to Capsid

Increasing drug
concentrations
HIV-1 Illb in MT-2 cells
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Phenotype of LEN-resistant HIV-1 Variants

HIV-1 capsid

N tans WT Q67H N74D K70N

Fold resistance
to LEN 1 6 22 24 32 62 239 1,099 >3,200
(relative to WT)?2

Infectivity in
MT-2 cells 100 95 48 7 34 41 9 29 6
(% WT)P

Peak replication in

primary CD4+ T-cells 100 100 1 1 69 28 3 <1 <1
(% WT)

2 Ratio of mutant/WT mean ECs5; values determined 2 days post-infection with single-cycle reporter HIV-1 (NL4.3 strain)

b Luminescence values (percentage of WT) in MT-2 cells 2 days post-infection with p24-normalized inputs of single-cycle reporter HIV-1

¢Primary human CD4+ T-cells infected with a replication-competent reporter HIV-1 (NL4.3) Yant, et al., IAS (2019)
Link, et al, Nature (2020)

+ Capsid mutants maintain full sensitivity to other antiretroviral classes including Pls

VanderVeen et al. (Oral Abstr. 1781, Tue 3/9/21)
Activity and Resistance Characterization of the HIV Capsid Inhibitor Lenacapavir
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LEN Binding Site Is Conserved Across HIV-1 Subtypes

Total of 10,512 sequences analyzed
’ 9 y LEN Binding Site Conservation (% of WT residue)
(www.hiv.lanl.gov)

ol L56 N57 M66 Q67 K70 N74  T107*

Subtype (N)

A1 (756) 100 100 100 100 100 100 99
B (4,410) 100 100 100 100 100 100 99
C (2,662) 100 100 100 100 100 100 98
D (287) 100 98 100 100 100 100 99
F1(148) 100 100 100 100 100 100 96
G (117) 100 100 100 100 100 100 94

AE (1,794) 100 100 100 99 100 100 99

AG (338) 100 100 100 100 100 100 98
C ti 100%
onservation ° Variant(s) none H none H none none S/AIV
97 .5% *T107 variants alone do not confer resistance to LEN but increases the resistance in
combination with Q67H
95%

Yant, et al., IAS (2019)
Yant, et al., Nature Med (2019) 12




LEN Affects Both Early and Late Stages of HIV Replication
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LEN Affects Both Early and Late Stages of HIV Replication

transcnption

\I Reverse

.@~ﬂ

/

Capsid disassembly
Nuclear transport

\

® Capsid
© Reverse transcriptase

© |Integrase
Gag/Gag-Pol
(capsid precursors)

~~—~ HIVRNA
~~—~ HIVDNA

1,000

100

Link, et al, Nature (2020)

14




Inhibition of Early Stage Events in HIV Replication Cycle
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LEN Analog Blocks Nuclear Import of Viral DNA

GS-CA1 ' Lenacapavir
ECsq (early) = 87 pM ECsq (early) = 46 pM
ECs, (late) = 240 pM ECsq (late) = 318 pM
HIV-1 infected primary . Mock Infected RPV DTG | GS-CA1 GS-CA1 GS-CA1  GS-CA1
infected DMSO 500 nM 500 nM 0.1 nM 1.0 nM 10 nM 100 nM

human CD4+ T cells

ViewHIV platform
Chin, et al, Cell Rep (2015)

Yant, et al, Nature Med (2019)
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LEN Analog Blocks Nuclear Import of Viral DNA
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In the presence of GS-CA1:

Yant, et al, Nature Med (2019) "

Viral DNA does not enter nucleus
Capsid accumulates in cytoplasm
Co-localization of viral DNA with CA increases
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Proposed Mechanism of the Nuclear Import Inhibition

Cytoplasm

Cytoplasmic filament Nups
Nup88, Nup214, Nup358

Nuclear lamina

Engelman Viruses (2021)
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