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DOSING AND SCHEDULING REGIMEN FOR BROADLY
NEUTRALIZING ANTIBODIES

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit under 35 U.S.C. § 119(e) of U.S. Provisional
Application No. 63/373,597, filed on August 26, 2022 and U.S. Provisional Application No.
63/514,711, filed on July 20, 2023, which are hereby incorporated herein by reference in their

entireties for all purposes.

SEQUENCE LISTING
[0002] The instant application contains a Sequence Listing which has been submitted

electronically in . XML format and is hereby incorporated by reference in its entirety. Said
XML copy, created on July 20, 2023, is named 1445-WO-PCT _sequencelisting. XML and is
512,134 bytes in size.

BACKGROUND
[0003] Human immunodeficiency virus type 1 (HIV-1) infection causes a serious life-
threatening disease and remains one of the leading causes of morbidity and mortality worldwide.
In the United States (US), there are approximately 1 million people with HIV (PWH) infection,
and globally there are over 38 million (UNAIDS. Fact Sheet - Global HIV Statistics 2021).
Advances in antiretroviral (ARV) therapy (ART) for HIV have led to significant improvements
in morbidity and mortality by suppressing viral replication, preserving immunologic function,
and averting disease progression to AIDS. However, current therapeutic strategies have been

unable to eliminate the virus and cure HIV-1 infection.

[0004] While current combination ART for the treatment of HIV-1 infection is
efficacious and well tolerated, these agents need to be taken every day and require near-perfect
adherence to minimize the emergence of drug-resistant variants. As a result, “treatment fatigue”
can occur, defined as “decreased desire and motivation to maintain vigilance in adhering to a
treatment regimen” among patients prescribed chronic or lifelong treatment (Claborn, et al.,
Psychol Health Med (2015) 20(3):255-65), which can lead to nonadherence and treatment
failure. As such, there remains a significant medical need for ARVs that can be administered
less frequently (i.e, long-acting drug products), thereby providing an alternative treatment option

for HIV-1 infected individuals.
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[0005] Lenacapavir is a novel, first-in-class, multistage, selective inhibitor of HIV-1
capsid function targeted for the treatment of HIV-1 infection. Lenacapavir has potent antiviral
activity with no overlapping resistance with any approved products. It has a low human
clearance and is being developed as a long-acting ARV for treatment and for the prevention of
HIV-1. Lenacapavir has the potential to meet the high unmet medical need in PWH who could

benefit from long-acting treatment or a novel mechanism of action.

[0006] Monoclonal antibodies (mAbs) with neutralizing activity against HIV-1 envelope
glycoproteins of increasing potency and breadth have been identified (Burton and Mascola, Nat
Immunol (2015) 16(6):571-6) and the parenteral administration of broadly neutralizing mAbs
produce significant reductions in plasma viremia in untreated PWH and have maintained
virologic suppression in virologically suppressed PWH who have received broadly neutralizing
antibodies (bNAbs) prior to undergoing analytic treatment interruption (Caskey, et al., Nature
(2015) 522 (7557):487-91; Caskey, et al., Nat Med (2017) 23 (2):185-91; Mendoza, et al.,
Nature (2018) 561:479-84). Antibodies can be long acting and have the potential to mitigate the
challenges or lifelong adherence to daily therapy. Antibodies also engage the immune system
which may contribute to a beneficial HIV specific immune response (Niessl, et al., Nat Med
(2020) 26 (2):222-7), including the potential clearance of latently infected cells (Gaebler, et al.,
Nature (2022) 606(7913):368-374), that is not achieved by ARV drugs. As biologics, bNAbs
may spare patients from adverse effects associated with chronic ARV therapy. HIV-1, however,
is a diverse virus whose variants have varying levels of sensitivity for any bNAb. Therefore,
bNADbs identified to date have incomplete breadth when measured for their ability to neutralize a
diversity of HIV-1 isolates (Nishimura, et al., Nature (2017) 543(7646):559-63). 3BNC117 and
10-1074 are two of the most potent bNAbs that have been identified and clinically tested
(Mougquet, et al., Proc Natl Acad Sci U S A (2012) 109 (47):E3268-77; Scheid, et al., Science
(2011) 333(6049):1633-7). However, viral resistance to bNAbs can occur after antibody titer
wanes (Bar-On, er al., Nat Med (2018) 24:1701-7).

SUMMARY

[0007] In one aspect, provided are methods of treating or preventing HIV in a human
subject in need thereof. In some embodiments, the methods comprise: (a) Co-administering at a
first time point (i) an effective amount of a first antibody that competes with or comprises VH
and VL regions that bind to an epitope of gp120 within the third variable loop (V3) and/or high
mannose patch comprising a N332 oligomannose glycan and (ii) an effective amount of a

second antibody that competes with or comprises VH and VL regions that bind to an epitope of
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gp120 comprising the CD4 binding site (CD4bs), wherein the first antibody and the second
antibody both comprise Fc amino acid substitutions to extend serum half-life; and (b) Co-
administering at a second time point at least about 24 weeks, e.g., at least about 25 weeks, e.g.,
at least about 26 weeks, after the first time point an effective amount of the first antibody and an
effective amount of the second antibody. In some embodiments, the first antibody and the
second antibody comprise an Fc region comprising the following amino acids at the indicated
positions (EU index numbering): (i) Tyrosine at position 252, threonine at position 254 and
glutamic acid at position 256 (YTE); (ii) Leucine at position 428 and serine at position 434 (LS);
(ii1) Lysine at position 433 and phenylalanine at position 434; (iv) Glutamine at position 250 and
leucine at position 428 (QL); (v) Glutamine at position 307, valine at position 311 and valine at
position 378 (DF215); (vi) Aspartic acid at position 256, aspartic acid at position 286, arginine
at position 307, valine at position 311 and valine at position 378 (DF228); or (vii) aspartic acid
at position 309, histidine at position 311 and serine at position 434 (DHS). In some
embodiments, the first antibody competes with or comprises VH and VL regions of an antibody
selected from GS-2872 (a.k.a., zinlirvimab), 10-1074, 10-1074-J, GS-9722, GS-9721, PGT-121,
PGT-121.66, PGT-121.414, PGT-122, PGT-123, PGT-124, PGT-125, PGT-126, PGT-128,
PGT-130, PGT-133, PGT-134, PGT-135, PGT-136, PGT-137, PGT-138, PGT-139, VRC24,
2G12, BG18, 354BG8, 354BG18, 354BG42, 354BG33, 354BG129, 354BG188, 354BG411,
354BG426, DH270.1, DH270.6, PGDM12, VRC41.01, PGDM21, PCDN-33A, BF520.1 and
VRC29.03; and the second antibody competes with or comprises VH and VL regions of an
antibody selected from GS-5423, 3BNC117, GS-9723, 3BNC60, b12, F105, VRCO01, VRCO07,
VRC07-523, VRCO03, VRC06, VRC06b01 VRCO08, VRC0801, NIH45-46, PGV04 (VRC-
PG04); CH103, 44-VRC13.01, INC9, 12A12, N6, 1-18, N49-P7, NC-Cow1, IOMA, CH235 and
CH235.12, N49P6, N49P7, N49P11, N49P9 and N60P25. In some embodiments, the first
antibody competes with or comprises VH and VL regions of 10-1074 and the second antibody
competes with or comprises VH and VL regions of 3BNC117. In some embodiments, the first
antibody comprises 10-1074-LS (a.k.a., zinlirvimab; GS-2872) and the second antibody
comprises 3BNC117-LS (a.k.a., teropavimab; GS-5423). In some embodiments, the first
antibody and the second antibody are co-administered every 6 months (Q6M). In some
embodiments, the first antibody and the second antibody are co-administered every 24 weeks
(Q24W). In some embodiments, the first antibody and the second antibody are co-administered
every 25 weeks (Q25W). In some embodiments, the first antibody and the second antibody are
co-administered every 26 weeks (Q26W). In some embodiments, the first antibody and the

second antibody are independently administered intravenously at a dose in the range of from
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about 500 mg to about 3000 mg, e.g., from about 550 mg to about 2900 mg, e.g., from about 600
mg to about 2800 mg, e.g., from about 650 mg to about 2700 mg, e.g., from about 700 mg to
about 2600 mg, e.g., from about 850 mg to about 2550 mg. In some embodiments, the first
antibody is administered intravenously at a dose of 2550 mg and the second antibody is
administered intravenously at a dose of 2550 mg. In some embodiments, the first antibody is
administered intravenously at a dose of 850 mg and the second antibody is administered
intravenously at a dose of 1275 mg. In some embodiments, the first antibody is administered
intravenously at a dose of 850 mg and the second antibody is administered intravenously at a
dose of 1700 mg. In some embodiments, the first antibody is administered intravenously at a
dose of 850 mg and the second antibody is administered intravenously at a dose of 2550 mg. In
some embodiments, the methods further comprise co-administering one or more long-acting
HIV drugs. In some embodiments, the one or more long-acting HIV drugs are selected from a
long-acting capsid inhibitor, a long-acting integrase strand transfer inhibitor (INSTI), a long-
acting non-nucleoside reverse transcriptase inhibitor (NNRTI), a long-acting nucleoside reverse
transcriptase inhibitors (NRTI), and a long-acting protease inhibitor (PI). In some embodiments,
the one or more long-acting HIV drugs comprises a long-acting capsid inhibitor. In some
embodiments, the long-acting capsid inhibitor is selected from lenacapavir, VH4004280 and
VH4011499. In some embodiments, the long-acting capsid inhibitor comprises lenacapavir. In
some embodiments, the lenacapavir is administered at a dose in the range of 300 mg to 1000 mg.
In some embodiments, the lenacapavir is administered orally or subcutaneously. In some
embodiments, the long-acting INSTI is selected from bictegravir, raltegravir, elvitegravir,
dolutegravir, cabotegravir, GS-1720, GS-6212, GS-1219, GS-3242 and VH4524184. In some
embodiments, the long-acting NNRTI is selected from rilpivirine, elsulfavirine, doravirine and
GS-5894. In some embodiments, the long-acting NRTI is selected from islatravir and prodrugs
thereof, tenofovir alafenamide (TAF) and prodrugs of tenofovir, rovafovir etalafenamide and
GS-1614. In some embodiments, the long-acting protease inhibitor is selected from atazanavir,
ritonavir, darunavir, GS-1156 and prodrugs of GS-1156, and combinations thereof. In some
embodiments, the methods further comprise determining the sensitivity of the HIV in the subject
to one or both of the first antibody and the second antibody. In some embodiments, the subject
is viremic (i.e., HIV-1 RNA > 50 copies/mL). In some embodiments, the subject is virologically
suppressed (i.e., HIV-1 RNA < 50 copies/mL). In some embodiments, the subject is receiving
antiretroviral therapy (ART). In some embodiments, antiretroviral therapy (ART) is
discontinued before administration of the first and second antibody, e.g., before the first time

point. In some embodiments, the subject is acutely infected with HIV. In some embodiments,
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subject has an HIV infection of Fiebig stage IV or earlier. In some embodiments, the subject has
not seroconverted. In some embodiments, the subject is recently infected with HIV. In some
embodiments, the antibody is administered to a subject having an HIV infection of Fiebig stage
V or Fiebig stage VI. In some embodiments, the subject is chronically infected with HIV. In

some embodiments, the subject is infected with HIV clade B viruses.

[0008] In another aspect, provided are methods of treating or preventing HIV in a human
subject in need thereof. In some embodiments, the methods comprise: (a) Co-administering at
a first time point (i) an effective amount of 10-1074-LS (zinlirvimab; GS-2872) and (ii) an
effective amount of 3BNC117-LS (teropavimab; GS-5423); and (b) Co-administering at a
second time point at least about 24 weeks, e.g., at least about 25 weeks, e.g., at least about 26
weeks, after the first time point an effective amount of 10-1074-LS and an effective amount of
3BNC117-LS. In some embodiments, the 10-1074-LS and the 3BNC117-LS are co-
administered every 6 months (Q6M). In some embodiments, the 10-1074-LS and the 3BNC117-
LS are co-administered every 24 weeks (Q24W). In some embodiments, the 10-1074-LS and
the 3BNC117-LS are co-administered every 25 weeks (Q25W). In some embodiments, the 10-
1074-LS and the 3BNC117-LS are co-administered every 26 weeks (Q26W). In some
embodiments, the 10-1074-LS and the 3BNC117-LS are co-administered 2 times over 1 year.

In some embodiments, the 10-1074-LS and the 3BNC117-LS are co-administered 4 times over 2
years. In some embodiments, the 10-1074-LS and the 3BNC117-LS are co-administered 6 times
over 3 years. In some embodiments, the 10-1074-LS and the 3BNC117-LS are co-administered
8 times over 4 years. In some embodiments, the 10-1074-LS is administered intravenously at a
dose of 30 mg/kg and the 3BBNC117-LS is administered intravenously at a dose of 30 mg/kg. In
some embodiments, the 10-1074-LS is administered intravenously at a dose of 10 mg/kg and the
3BNC117-LS is administered intravenously at a dose of 30 mg/kg. In some embodiments, the
10-1074-LS and the 3BNC117 are independently administered intravenously at a dose in the
range of from about 500 mg to about 3000 mg, e.g., from about 550 mg to about 2900 mg, e.g.,
from about 600 mg to about 2800 mg, e.g., from about 650 mg to about 2700 mg, e.g., from
about 700 mg to about 2600 mg, e.g., from about 850 mg to about 2550 mg. In some
embodiments, the 10-1074-LS is administered intravenously at a dose of 2550 mg and the
3BNC117-LS is administered intravenously at a dose of 2550 mg. In some embodiments, the
10-1074-LS is administered intravenously at a dose of 850 mg and the 3BNC117-LS is
administered intravenously at a dose of 1275 mg. In some embodiments, the 10-1074-LS is
administered intravenously at a dose of 850 mg and the 3BBNC117-LS is administered

intravenously at a dose of 1700 mg. In some embodiments, the 10-1074-LS is administered
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intravenously at a dose of 850 mg and the 3BBNC117-LS is administered intravenously at a dose
of 2550 mg. In some embodiments, the serum concentration of the 10-1074-LS and the
3BNC117-LS are at least 10 pg/mL at 26 weeks after the first time point. In some
embodiments, the plasma or serum concentration of HIV RNA is less than 50 copies/mL at 26
weeks after the first time point. In some embodiments, the methods further comprise co-
administering one or more long-acting HIV drugs. In some embodiments, the one or more long-
acting HIV drugs are selected from a long-acting capsid inhibitor, a long-acting integrase strand
transfer inhibitor (INSTI), a long-acting non-nucleoside reverse transcriptase inhibitor (NNRTI),
a long-acting nucleoside reverse transcriptase inhibitors (NRTI), and a long-acting protease
inhibitor (PI). In some embodiments, the long-acting capsid inhibitor is selected from
lenacapavir, VH4004280 and VH4011499. In some embodiments, the long-acting capsid
inhibitor comprises lenacapavir. In some embodiments, the lenacapavir is administered at a
dose in the range of 300 mg to 1000 mg. In some embodiments, the lenacapavir is administered
orally or subcutaneously. In some embodiments, the long-acting INSTI is selected from
bictegravir, raltegravir, elvitegravir, dolutegravir, cabotegravir, GS-1720, GS-6212, GS-1219,
GS-3242 and VH4524184. In some embodiments, the long-acting NNRTI is selected from
rilpivirine, elsulfavirine, doravirine and GS-5894. In some embodiments, the long-acting NRTI
is selected from islatravir and prodrugs thereof, tenofovir alafenamide (TAF) and prodrugs of
tenofovir, rovafovir etalafenamide and GS-1614. In some embodiments, the long-acting
protease inhibitor is selected from atazanavir, ritonavir, darunavir, GS-1156 and prodrugs of GS-
1156, and combinations thereof. In some embodiments, the methods further comprises
determining the sensitivity of the HIV in the subject to one or both of 10-1074-LS and
3BNC117-LS. In some embodiments, the subject is viremic. In some embodiments, the subject
is virologically suppressed. In some embodiments, the subject is receiving antiretroviral therapy
(ART). In some embodiments, antiretroviral therapy (ART) has been discontinued before
administration of 10-1074-LS and 3BNC117-LS. In some embodiments, the subject is acutely
infected with HIV. In some embodiments, the subject has an HIV infection of Fiebig stage IV
or earlier. In some embodiments, the subject has not seroconverted. In some embodiments, the
subject is recently infected with HIV. In some embodiments, the antibody is administered to a
subject having an HIV infection of Fiebig stage V or Fiebig stage VI. In some embodiments, the
subject is chronically infected with HIV. In some embodiments, the subject is infected with

HIV clade B viruses.

[0009] In a further aspect, provided are kits. In some embodiments, the kits comprise

one or more unitary doses of a first antibody that binds HIV gp120 V3 glycan and a second
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antibody that binds HIV gp120 CD4bs, wherein the first antibody and the second antibody have
serum half-life extending amino acid substitutions, and wherein the first antibody and the second
antibody are formulated for administration twice annually (e.g., every 6 months (Q6M), every
26 weeks (Q26W), every 25 weeks (Q25W), or every 24 weeks (Q24W)). In some
embodiments, the one or more the unitary doses of the first antibody and the second antibody
independently are in the range of from about 500 mg to about 3000 mg, e.g., from about 550 mg
to about 2900 mg, e.g., from about 600 mg to about 2800 mg, e.g., from about 650 mg to about
2700 mg, e.g., from about 700 mg to about 2600 mg, e.g., from about 850 mg to about 2550 mg.
As appropriate. the unitary doses can be the same or different. In some embodiments, the kits
comprise one or more unitary doses of 3BNC117-LS (teropavimab; GS-5423) and 10-1074-LS
(zinlirvimab; GS-2872), wherein the 3BNC117-LS (teropavimab) and the 10-1074-LS
(zinlirvimab) are formulated for administration twice annually (e.g., every 6 months (Q6M),
every 26 weeks (Q26W), every 25 weeks (Q25W), or every 24 weeks (Q24W)). In some
embodiments, the unitary doses of 10-1074-LS and 3BNC117-LS are independently in the range
of from about 500 mg to about 3000 mg, e.g., from about 550 mg to about 2900 mg, e.g., from
about 600 mg to about 2800 mg, e.g., from about 650 mg to about 2700 mg, e.g., from about 700
mg to about 2600 mg, e.g., from about 850 mg to about 2550 mg. In some embodiments, the
one or more unitary doses of 10-1074-LS are 2550 mg and the one or more unitary doses of
3BNC117-LS are 2550 mg. In some embodiments, the one or more unitary doses of 10-1074-
LS are 850 mg and the one or more unitary doses of 3BNC117-LS are 1275 mg. In some
embodiments, the one or more unitary doses of 10-1074-LS are 850 mg and the one or more
unitary doses of 3BNC117-LS are 1700 mg. In some embodiments, the one or more unitary
doses of 10-1074-LS are 850 mg and the one or more unitary doses of 3BNC117-LS are 2550
mg. In some embodiments, the 10-1074-LS and the 3BNC117-LS are formulated for
intravenous administration. In some embodiments, the one or more unitary doses are comprised
in one or more containers. In some embodiments, the one or more containers are selected from
vials, ampules and preloaded syringes. In some embodiments, the kits further comprise one or
more unitary doses of one or more long-acting HIV drugs. In some embodiments, the one or
more unitary doses of one or more long-acting HIV drugs are selected from a long-acting capsid
inhibitor, a long-acting integrase strand transfer inhibitor (INSTI), a long-acting non-nucleoside
reverse transcriptase inhibitor (NNRTI), a long-acting nucleoside reverse transcriptase inhibitors
(NRTI), and a long-acting protease inhibitor (PI). In some embodiments, the long-acting capsid
inhibitor is selected from lenacapavir, VH4004280 and VH4011499. In some embodiments, the

long-acting capsid inhibitor comprises lenacapavir. In some embodiments, the unitary dose of
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lenacapavir is in the range of 300 mg to 1000 mg. In some embodiments, the lenacapavir is
formulated for oral or subcutaneous administration. In some embodiments, the long-acting
INSTI is selected from bictegravir, raltegravir, elvitegravir, dolutegravir, cabotegravir, GS-1720,
GS-6212, GS-1219, GS-3242 and VH4524184. In some embodiments, the long-acting NNRTI
is selected from rilpivirine, elsulfavirine, doravirine and GS-5894. In some embodiments, the
long-acting NRTI is selected from islatravir and prodrugs thereof, tenofovir alafenamide (TAF)
and prodrugs of tenofovir, rovafovir etalafenamide and GS-1614. In some embodiments, the
long-acting protease inhibitor is selected from atazanavir, ritonavir, darunavir, GS-1156 and

prodrugs of GS-1156, and combinations thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figures 1A-1C. Figure 1A illustrates a study schema of the Phase 1b study GS-
US-536-5816 (NCT04811040 on ClinicalTrials.gov). Figure 1B illustrates the participant
disposition. All randomized participants were included in the safety analysis (N = 21); those
who received the complete study regimens (oral LEN, SC LEN, and bNAbs) are included in the
efficacy analyses (N = 20). Figure 1C illustrates virologic efficacy outcomes at Week 26 of the
Phase 1b study by FDA snapshot algorithm. 18 of 20 participants maintained viral suppression
on study regimen through Week 26. One participant withdrew at Week 12 with HIV-1 RNA <
50 copies/mL. One participant had a confirmed virologic rebound at Week 16 and was

resuppressed on baseline oral ART.

[0011] Figure 2 illustrates pharmacokinetics of teropavimab (TAB), zinlirvimab (ZAB)
and lenacapavir (LEN) in the Phase 1b study.

[0012] Figures 3A-3D illustrates simulated Cmax (Figs. A and B) and Cuin (Figs. C and
D) at Week 26 after IV administration of 30 mg/kg or 2550 mg GS-5423 (Figs. A and C) and

10 mg/kg, 30 mg/kg, 850 mg, or 2550 mg GS-2872 (Figs. B and D) every 6 months. Box:
interquartile range, horizontal line: median, whisker: 1.5 times interquartile range, not exceeding

the minimum and maximum values, dots: outliers.

[0013] Figures 4A-4B illustrates simulated median (line) and 5th-95th percentiles
(shaded area) GS-5423 (teropavimab) (Fig. 3A) and GS-2872 (zinlirvimab) (Fig. 3B)

concentration-time profiles at different doses given every 6 months.

[0014] Figure 5 illustrates a schema of a PK-PD viral dynamic model for evaluation of
GS-5423 (3BNC117-LS; teropavimab; TAB) and GS-2872 (10-1074-LS; zinlirvimab; ZAB)

concentrations and prediction of washout duration. C; and Ca, serum concentration of
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3BNC117/TAB and 10-1074/ZAB, respectively; ECso.drug1 and ECso.amg2, concentration that
leads to 50% maximum effect of 3BNC117/TAB and 10-1074/ZAB, respectively; fi, initial
fraction of i viral compartment; k,, maximal viral replication rate constant; kdei drug1 and
Kdel,drug2, viral elimination rate constant for 3BNC117/TAB and 10-1074/ZAB, respectively; ra,
viral elimination rate for i viral compartment; r,;, viral replication rate for i viral
compartment; TAB, teropavimab; VL, copies of viruses sensitive to both 3BNC117/TAB and
10-1074/ZAB; VL., copies of viruses sensitive to 3BNC117/TAB and resistant to
10-1074/ZAB; VL3, copies of viruses sensitive to 10-1074/ZAB and resistant to
3BNC117/TAB; VL4, copies of viruses resistant to both 3BNC117/TAB and 10-1074/ZAB
(assumed to be 0); VLo, total viral load; VLs;s, steady state viral load; ZAB, zinlirvimab.

[0015] Figure 6 illustrates observed vs predicted bNAb serum concentrations from the
PK models. bNADb, broadly neutralizing antibody; PK, pharmacokinetic; TAB, teropavimab;
ZAB, zinlirvimab. Circles represent individual data. Solid lines represent LOESS (locally

estimated scatterplot smoothing) fit. Dashed lines represent the line of identity.

[0016] Figure 7 illustrates model-predicted PK profiles after single-dose 30 mg/kg IV
infusion. IV, intravenous; PWH, people with HIV. 1000 virtual subjects were simulated using
the population PK models of 3BNC117, 10-1074, TAB, and ZAB. Solid and dashed lines
represent model-predicted medians for mono and combination therapy, respectively, and shaded

areas represent the 90% prediction intervals of the population.

[0017] Figure 8 illustrates model-predicted vs observed viral dynamics after bNAb
treatment in viremic people with HIV. QS5, 5th percentile; Q50, 50th percentile; Q95, 95th
percentile. 100 trial simulations were performed with the same number of subjects as the
original dataset used for modeling fitting. The predicted quantiles were calculated from the

median of the quantiles across all trial replicates. Arrows represent bNADb(s) dosing.

[0018] Figure 9 illustrates model-predicted vs observed time to viral rebound during ATI
after bNAD treatment. ATI, analytical treatment interruption; bNAb, broadly neutralizing
antibody; CI, confidence interval. Doses in the ATI studies: NCT02446847, 2 doses of 30
mg/kg 3BNC117 every 3 weeks or up to 4 doses of 30 mg/kg 3BNC117 every 2 weeks;
NCT02825797, up to 3 doses of 30 mg/kg 3BNC117 and 30 mg/kg 10-1074 every 3 weeks;
NCT03526848, 30 mg/kg 3BNC117 and 30 mg/kg 10-1074 every 2 weeks for 3 doses followed
by every 4 weeks for up to 4 doses (group 1, ATI started on day 2; group 2, ATI started at week
26 [1 participant started at week 21]). 100 trial simulations were performed with the same

number of subjects as the original dataset used for model fitting. Solid blue lines (shaded region)
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represent the medians (2.5th to 97.5th percentiles) across all trial replicates. Arrows represent

bNAD(s) dosing. Red dotted lines indicate start of ATL

[0019] Figure 10 illustrates model-predicted viral rebound dynamics after single dose
TAB/ZAB combination treatment with different ATI start times. PD, pharmacodynamic.
Dotted horizontal lines indicate the threshold for viral rebound (200 cp/mL). 1000 virtual
subjects were simulated using the population PK-PD model. Solid lines represent model-
predicted median, and shaded areas represent the 90% prediction intervals of the population.

Arrows represent bNAb(s) dosing. Red dashed lines indicate start of ATI.

[0020] Figure 11 illustrates simulated bNAb serum concentrations and their ratios over
in vivo ECso over time after single-dose TAB 30 mg/kg and ZAB 10 mg/kg IV administration.
ECso, concentration that leads to 50% maximum drug effect. 1000 virtual subjects were
simulated using the population PK models. Solid lines represent model-predicted medians, and
shaded areas represent the 90% prediction intervals of the population. Ratios were calculated
based on the estimated ECso values from the PK-PD model (25.4 pg/mL for TAB, 32.2 pg/mL
for ZAB). Black dashed lines indicate the proposed earliest start time of ATL

[0021] Figure 12 illustrates a study schema of the Phase 2 study GS-US-539-5939.

DETAILED DESCRIPTION

1. Introduction

[0022] Accordingly, the present methods are based, in part, on the discovery that co-
administration of a first anti-HIV broadly neutralizing antibody (bNAb) that binds to an epitope
of gp120 within the third variable loop (V3) and/or high mannose patch comprising a N332
oligomannose glycan and a second bNADb that binds to an epitope of gp120 comprising the CD4
binding site (CD4bs) having Fc amino acid substitutions that extend serum half-life can be
administered twice annually (e.g., Q6M, Q24W, Q25W, Q26W), and achieve therapeutic
efficacy. To date, bNAbs, even having serum half-life extending Fc amino acid substitutions

have been administered every 3 months or more often.

[0023] Generally, the methods entail co-administering at a first time point (i) an effective
amount of a first antibody that competes with or comprises VH and VL regions that bind to an
epitope of gp120 within the third variable loop (V3) and/or high mannose patch comprising a
N332 oligomannose glycan and (ii) an effective amount of a second antibody that competes with
or comprises VH and VL regions that bind to an epitope of gp120 comprising the CD4 binding

site (CD4bs), wherein the first antibody and the second antibody both comprise Fc amino acid

10
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substitutions to extend serum half-life; and then co-administering at a second time point at least
about 24 weeks, e.g., at least about 25 weeks, e.g., at least about 26 weeks, after the first time

point an effective amount of the first antibody and an effective amount of the second antibody.

[0024] 3BNC117 and 10-1074 have undergone modifications to increase the half-lives,
resulting in GS 5423 (teropavimab; 3BNC117-LS) and GS-2872 (zinlirvimab; 10-1074-LS) and
allowing for the maintenance of high bNAb concentrations over long durations. Combination
therapy consisting of long-acting bNAbs with an ARV drug may overcome the limitations of
bNADbs alone and enable a safe long-acting treatment option for PWH. The modified LS
versions contain two amino acid substitutions in the Fec: methionine to leucine at Fc position 428
(M428L), and asparagine to serine at Fc position 434 (N434S) (EU numbering). These
substitutions enhance the antibody binding affinity to the neonatal Fc receptor (FcRn),
prolonging the bNAbs’ half-life in vivo. Affinity binding to other Fc receptors remains
unchanged. These modifications do not alter the fragment antigen-binding domain (Fab) of the

bNAbs and therefore do not alter their interaction with antigen or safety profile.
2. Co-Administered Broadly Neutralizing Antibodies
a. Broadly Neutralizing Antibodies, Generally

[0025] HIV-1 is the main family of HIV and accounts for 95% of all infections

worldwide. HIV-2 is mainly seen in a few West African countries.

[0026] HIV viruses are divided into specific groups, M, N, O and P, of which M is the
“major’” group and responsible for majority of HIV/AIDS globally. Based on their genetic
sequence, Group M is further subdivided into subtypes (also called clades) with prevalence in

distinct geographical locations.

[0027] A Group M “subtype” or “clade” is a subtype of HIV-1 group M defined by
genetic sequence data. Examples of Group M subtypes include Subtypes A-K. Some of the
subtypes are known to be more virulent or are resistant to different medications. There are also
“circulating recombinant forms” or CRFs derived from recombination between viruses of
different subtypes, which are each given a number. CRF12_BF, for example, is a recombination
between subtypes B and F. Subtype A is common in West Africa. Subtype B is the dominant
form in Europe, the Americas, Japan, Thailand, and Australia. Subtype C is the dominant form
in Southern Africa, Eastern Africa, India, Nepal, and parts of China. Subtype D is generally
only seen in Eastern and central Africa. Subtype E has never been identified as a
nonrecombinant, only recombined with subtype A as CRFO1_AE. Subtype F has been found in

central Africa, South America and Eastern Europe. Subtype G (and the CRF02_AG) have been
11
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found in Africa and central Europe. Subtype H is limited to central Africa. Subtype I was
originally used to describe a strain that is now accounted for as CRF04_cpx, with the cpx for a
“complex” recombination of several subtypes. Subtype J is primarily found in North, Central
and West Africa, and the Caribbean Subtype K is limited to the Democratic Republic of Congo
and Cameroon. These subtypes are sometimes further split into sub-subtypes such as A1 and A2
or F1 and F2. In 2015, the strain CRF19, a recombinant of subtype A, subtype D, and subtype
G, with a subtype D protease was found to be strongly associated with rapid progression to

AIDS in Cuba.

[0028] This disclosure provides, inter alia, methods entailing administration of human
anti-HIV neutralizing antibodies (e.g., broadly neutralizing Abs) that target the gp120
polypeptide on the surface of HIV-infected cells. Neutralizing antibodies against viral envelope
proteins provide adaptive immune defense against HIV-1 exposure by blocking the infection of
susceptible cells. Broad neutralization indicates that the antibodies can neutralize HIV-1 isolates
from different clades. Thus, the anti-HIV gp120 binding antibodies described herein have cross-

clade binding activity.

[0029] In certain embodiments, the administered antibody is or is derived from human
neutralizing antibodies (e.g., monoclonal) that target HIV-1. A “neutralizing antibody” is one
that can neutralize the ability of HIV to initiate and/or perpetuate an infection in a host and/or in
target cells in vitro. The disclosure provides neutralizing monoclonal human antibodies, wherein
the antibody recognizes an antigen from HIV, e.g., a gp120 polypeptide. In certain
embodiments, a “neutralizing antibody” may inhibit the entry of HIV-1 virus, e.g., SF162 and/or
JR-CSF, with a neutralization index >1.5 or >2.0 (Kostrikis LG et al., J. Virol.,70(1): 445-458
(1996)).

[0030] In some embodiments, the administered antibody is or is derived from human
broadly neutralizing antibodies (e.g., monoclonal) that target HIV-1. By “broadly neutralizing
antibodies” are meant antibodies that neutralize more than one HIV-1 virus species (from
diverse clades and different strains within a clade) in a neutralization assay. A broadly
neutralizing antibody may neutralize at least 2, 3, 4, 5, 6, 7, 8, 9 or more different strains of
HIV-1, the strains belonging to the same or different clades. In particular embodiments, a broad
neutralizing antibody may neutralize multiple HIV-1 species belonging to at least 2, 3,4, 5, or 6
different clades. In certain embodiments, the inhibitory concentration of the anti-HIV gp120 V3
glycan binding antibody or antigen-binding fragment may be less than about 0.0001 pg/ml, less
than about 0.001 pg/ml, less than about 0.01 pg/ml, less than about 0.1 pg/ml, less than about
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0.5 pg/ml, less than about 1.0 pg/ml, less than about 5 pg/ml, less than about 10 pg/ml, less than
about 25 pg/ml, less than about 50 pg/ml, or less than about 100 pg/ml to neutralize about 50%

of the input virus in the neutralization assay.

gpl120

[0031] Envelope glycoprotein gp120 (or gp120) is a 120 kDa glycoprotein that is part of
the outer layer of HIV. It presents itself as viral membrane spikes consisting of three molecules
of gp120 linked together and anchored to the membrane by gp41 protein. Gp120 is essential for
viral infection as it facilitates HIV entry into the host cell through its interaction with cell
surface receptors. These receptors include DC-SIGN, Heparan Sulfate Proteoglycan, and the
CD4 receptor. Binding to CD4 on helper T-cells induces the start of a cascade of conformational

changes in gp120 and gp41 that lead to the fusion of the virus with the host cell membrane.

[0032] Gp120 is encoded by the HIV env gene. The env gene encodes a gene product of
around 850 amino acids. The primary env product is the protein gp160, which gets cleaved to
gp120 (about 480 amino acids) and gp41 (about 345 amino acids) in the endoplasmic reticulum

by the cellular protease furin.

[0033] Broadly neutralizing antibodies are reviewed, e.g., in Walsh and Seaman, Front
Immunol. (2021) 12:712122; Julg and Barouch, Semin Immunol. (2021) 51:101475; Hsu, et al.,
Front Immunol. (2021) 12:710044; Karuna and Corey, Annu Rev Med. (2020) 71:329-346;
Haynes, et al., Sci Transl Med. (2019) 11(516):eaaz2686; Dashti, et al., Trends Mol Med. (2019)
25(3):228-240; McCoy, Retrovirology (2018) 15:70; Sok and Burton, Nat Immunol. 2018
19(11):1179-1188; Possas, et al., Expert Opin Ther Pat. 2018 Jul;28(7):551-560; and
Stephenson and Barouch, Curr HIV/AIDS Rep (2016) 13:31-37, which are hereby incorporated

herein by reference in their entirety for all purposes.
b. Antibodies Directed to the V3 Glycan Region of HIV gp120

[0034] The V3 glycan site on gp120 is formed partly by a section of the CCRS5 co-
receptor site and partly by the surrounding camouflaging glycans (so-called “high mannose
patch”) (Sok, et al., Immunity (2016) 45, 31-45). Broadly neutralizing antibodies (bnAbs) to the
V3 glycan site are the most common of all Abs found in HIV infection (Walker, et al., PLoS
Pathog. (2010) 6:¢1001028 (2010); Landais, et al., PLoS Pathog. (2016) 12:¢1005369;
Georgiev, et al. Science (2013) 340:751-756). A consensus sequence of the V3 region of gp120
(Milich et al., J Virol., 67(9):5623-5634 (1993) is provided below:

CTRPNNNTRKSTIHIGPGRAFYTTGEIIGDIRQAHC (SEQ ID NO: 1).
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[0035] The amino acid sequence of an exemplary gp160 polypeptide of HIV clone
WITO is provided below (the V3 hypervariable loop is boldened and the N332 potential N-

linked glycosylation site is boldened and underlined):

MKVMGTKKNYQHLWRWGIMLLGMLMMS SAAEQLWVIVYYGVPVWREANTTLFCASDAKAYDTEV
HNVWATHACVPTDPNPQEVVMGNVTEDENMWKNNMVEQMHED I ISTWDOQSLKPCVKLTPLCVTL
HCTNVTISSTNGSTANVTMREEMKNCSENTTTVIRDKIQKEYALFYKLDIVPIEGKNTNTSYRL
INCNTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTENGKGPCRNVSTVQCTHGIKPVVST
QLLLNGSLAEEDIITRSENFTNNGKNIIVQLKEPVKINCTRPGNNTRRSINIGPGRAFYATGAI
IGDIRKAHCNISTEQWNNTLTQIVDKLREQFGNKTIIFNQSSGGDPEVVMHTENCGGEFEFYCNS
TOLENSTWENNGTSTWNSTADNITLPCRIKQVINMWOQEVGKAMYAPPIRGOIDCSSNITGLILT
RDGGSNSSONETFRPGGGNMKDNWRSELYKYKVVKIEPLGIAPTRAKRRVVOREKRAVTLGAVE
LGFLGAAGSTMGAASLTLTVQARLLLSGIVOQOSNLLRATEAQOQHMLOLTVWGIKQLOARVLAT
ERYLKDOQOLLGIWGCSGKLICTTTVPWNTSWSNKSYDY IWNNMTWMOWEREIDNYTGFIYTLIE
ESONOQOEKNELELLELDKWASLWNWENITNWLWYIKLEIMIIGGLVGLRIVCAVLSIVNRVROG
YSPLSFQTRLPNPRGPDRPEETEGEGGERDRDRSARLVNGFLAITWDDLRSLCLFSYHRLRDLL
LIVARVVEILGRRGWEILKYWWNLLKYWSQELKNSAVSLLNVTATAVAEGTDRVIEIVQRAVRA
ILHIPTRIRQGFERALL (SEQ ID NO: 2)

[0036] The amino acid sequence of an exemplary gp160 polypeptide of HIV clone
identified in NCBI Ref Seq No. NP_057856.1 is provided below (the V3 hypervariable loop is
boldened and the N332 potential N-linked glycosylation site is boldened and underlined):

MRVKEKYQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATTTLECASDAKAYDTE
VHNVWATHACVPTDPNPOQEVVLVNVTENFNMWKNDMVEQMHEDTI ISTWDOSLKPCVKLTPLCVS
LKCTDLKNDTNTNSSSGRMIMEKGE IKNCSENISTSIRGKVQKEYAFFYKLDITPIDNDTTSYK
LTSCNTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTENGTGPCTNVSTVQCTHGIRPVVS
TOLLLNGSLAEEEVVIRSVNETDNAKTIIVQLNTSVEINCTRPNNNTRKRIRIQRGPGRAFVTI
GKIGNMRQAHCNISRAKWNNTLKQTASKLREQFGNNKTITFKQSSGGDPEIVTHSFNCGGEFFY
CNSTOQLENSTWENSTWSTEGSNNTEGSDTITLPCRIKQIINMWOKVGKAMYAPPISGQIRCSSN
ITGLLLTRDGGNSNNESETIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAPTKAKRRVVQOREKRA
VGIGALFLGFLGAAGSTMGAASMTLTVQARQLLSGIVQOONNLLRATEAQQHLLOLTVWGIKQL
QARILAVERYLKDOQOLLGIWGCSGKLICTTAVPWNASWSNKSLEQIWNHTTWMEWDREINNYTS
LIHSLIEESONQQEKNEQELLELDKWASLWNWENITNWLWYIKLF IMIVGGLVGLRIVFAVLST
VNRVROGYSPLSFQTHLPTPRGPDRPEGIEEEGGERDRDRSIRLVNGSLALIWDDLRSLCLESY
HRLRDLLLIVTRIVELLGRRGWEALKYWWNLLOQYWSOELKNSAVSLLNATATAVAEGTDRVIEV
VQGACRAIRHIPRRIRQGLERILL (SEQ ID NO: 3)

[0037] The amino acid sequence of an exemplary gp120 polypeptide of HXB2 subtype
B HIV-1 isolate (GenBank Accession No. K0345; corresponding to residues 1-511 of NCBI Ref
Seq No. NP_(057856.1) is provided below (the V3 hypervariable loop is boldened and the N332
potential N-linked glycosylation site is boldened and underlined; signal peptide is underlined):

MRVKEKYQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATTTLECASDAKAYDTE
VHNVWATHACVPTDPNPOQEVVLVNVTENFNMWKNDMVEQMHEDTI ISTWDOSLKPCVKLTPLCVS
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LKCTDLKNDTNTNSSSGRMIMEKGE IKNCSFNISTSIRGKVOKEYAFFYKLDIIPIDNDTTSYK
LTSCNTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTFNGTGPCTNVSTVQCTHGIRPVVS
TOLLLNGSLAEEEVVIRSVNFTDNAKTIIVQLNTSVEINCTRPNNNTRKRIRIQRGPGRAFVTI
GKIGNMRQAHCNISRAKWNNTLKQIASKLREQFGNNKTIIFKQSSGGDPEIVTHSFNCGGEFFY
CNSTQLFNSTWFNSTWSTEGSNNTEGSDTITLPCRIKQI INMWOKVGKAMYAPPISGQIRCSSN
ITGLLLTRDGGNSNNESE IFRPGGGDMRDNWRSELYKYKVVKIEPLGVAP TKAKRRVVQREKR
(SEQ ID NO: 4)

[0038] The amino acid sequence of an exemplary gp120 polypeptide is provided below:

AEQLWVIVYYGVPVWREANTTLEFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVMGNVTEDEN
MWKNNMVEQMHEDTITISLWDQSLKPCVKLTPLCVTLHCTNVTISSTNGSTANVTMREEMKNCSEN
TTTVIRDKIQKEYALFYKLDIVPIEGKNTNTSYRLINCNTSVITQACPKVSFEPIPIHYCAPAG
FATILKCNNKTENGKGPCRNVSTVQCTHGIKPVVSTOQLLLNGSLAEEDITIRSENEFTNNGKNITIV
QLKEPVKINCTRPGNNTRRSINIGPGRAFYATGAIIGDIRKAHCNISTEQWNNTLTQIVDKLRE
QFGNKTIIFNQSSGGDPEVVMHTENCGGEFFYCNSTOLENSTWENNGTSTWNSTADNITLPCRI
KOVINMWOEVGKAMYAPPIRGQIDCSSNITGLILTRDGGSNSSONETEFRPGGGNMKDNWRSELY
KYKVVKIEPLGIAPTRAKRRVVQREKR (SEQ ID NO: 5).

[0039]
bioafrica.net/proteomics/ENV-GP120prot.html) is provided below:

The amino acid sequence of another exemplary gp120 polypeptide (see,

TEKLWVIVYY
POEVVLVNVT
CTDLKNDTNT
ITPIDNDTTS
KTENGTGPCT
AKTIIVQLNT
CNISRAKWNN
EFFYCNSTQL
GKAMYAPPIS
SELYKYKVVK

GVPVWKEATT
ENFNMWKNDM
NSSSGRMIME
YKLTSCNTSV
NVSTVQCTHG
SVEINCTRPN
TLKOIASKLR
FNSTWENSTW
GQIRCSSNIT
IEPLGVAPTK

TLECASDAKA
VEQMHEDTIIS
KGEIKNCSFEFN
ITQACPKVSFE
IRPVVSTQLL
NNTRKRIRIQ
EQFGNNKTITI
STEGSNNTEG
GLLLTRDGGN
AKRRVVQREK

YDTEVHNVWA
LWDQSLKPCV
ISTSIRGKVQ
EPIPTHYCAP
LNGSLAEEEV
RGPGRAFVTI
FKQSSGGDPE
SDTITLPCRI
SNNESEIFRP

THACVPTDPN
KLTPLCVSLK
KEYAFEFYKLD
AGFAILKCNN
VIRSVNEFTDN
GKIGNMRQAH
IVTHSFNCGG
KOIINMWQKV
GGGDMRDNWR

R

(SEQ ID NO:

6)

[0040]

(HIV-1) isolates, to a lesser degree among sequential isolates from the same patients, and even

Genomic diversity among independent human immunodeficiency virus type 1

within a single patient isolate is a well-known feature of HIV-1. Although this sequence
heterogeneity is distributed throughout the genome, most of the heterogeneity is located in the
env gene. Comparison of predicted amino acid sequences from several different isolates has
shown that sequence heterogeneity is clustered in five variable regions (designated V1 through
V5) of the surface glycoprotein, gp120. The V3 region, although only 35 amino acids long,
exhibits considerable sequence variability. Interestingly, despite this variability, the V3 region
includes determinants that mediate interactions with CD4* cells. The increase in gp120
variability results in higher levels of viral replication, suggesting an increase in viral fitness in

individuals infected by diverse HIV-1 variants. Variability in potential N-linked glycosylation
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sites (PNGSs) also result in increased viral fitness. PNGSs allow for the binding of long-chain
carbohydrates to the high variable regions of gp120. Thus, the number of PNGSs in env might

affect the fitness of the virus by providing more or less sensitivity to neutralizing antibodies.

[0041] Ilustrative broadly neutralizing antibodies that bind to gp120 in the third variable
loop (V3) and/or high mannose patch comprising a N332 oligomannose glycan and which can
be used in the herein described methods include without limitation GS-9722 (elipovimab), GS-
9721, PGT-121, PGT-121.66, PGT-121.414, PGT-122, PGT-123, PGT-124, PGT-125, PGT-
126, PGT-128, PGT-130, PGT-133, PGT-134, PGT-135, PGT-136, PGT-137, PGT-138, PGT-
139, 10-1074, 10-1074-LS (zinlirvimab; GS-2872), 10-1074-J, VRC24, 2G12, BG18, 354BGS,
354BG18, 354BG42, 354BG33, 354BG129, 354BG188, 354BG411, 354BG426, DH270.1,
DH270.6, PGDM12, VRC41.01, PGDM21, PCDN-33A, BF520.1 and VRC29.03. Additional
broadly neutralizing antibodies that bind to gp120 in the third variable loop (V3) and/or high
mannose patch comprising a N332 oligomannose glycan and which can be used in the herein
described methods are described, e.g., in WO 2012/030904; WO 2014/063059; WO
2016/149698; WO 2017/106346; WO 2018/075564, WO 2018/125813; WO 2018/237148,
WO 2019/226829, WO 2020/023827, W0O2020/056145 and Kerwin, et al., J Pharm Sci. 2020

Jan;109(1):233-246, which are hereby incorporated herein by reference in their entireties for all
purposes.

[0042] Ilustrative sequences of complementarity determining regions (CDRs) of the
antibody targeting HIV gp120 V3 glycan region, are provided in Tables A1-A4. Illustrative

sequences of the VH and VL of the antibody targeting HIV gp120 V3 glycan region, are
provided in Table B.

16



SRR R SRR

N‘Qmw
MEIZAMOEAATAALAA

el
]
i
b
—

[

—

i

wquZ QH

TRiON QI 23S
gaei
WA HEAMHEIATAADOL

I
£l

[N |

I

e

2

s

BELIWDSOMASOIDESTS

_Hitmmdm\‘ Hml

PCT/US2023/072098

GEi0M 341 OdEZ

TES AT DRTAMOHETY

[

o

>

KT
[

[y]
i)

Cesolk di BMW
ha_hmimM» P\Iﬂwr.. \r dafi

MEASUNANDATIEDHAL

JAn)

]

DR e

[

=

U1k
a N

o

ol

[

LY
[

l:.]
—

N

y

48]
FcI e

£L

=
CX (Y ee
—

b

LZI0M dI GdFs

WOMALLELE

o | =
b

—~

D e

L

RSl e

(]

AW

J

e

™
€
r

i

>

My 2

[ I L
fx)
i

oz

&4

IMSEISHZAMN

KL
0

[

SAANIYIDN
Leion

a1 fEs
DATASTISEID
T¢I

a1 H3Es
IASESOISEAD
FZ O

ar &4s
DATASOESEED
P

a1 538
GATESDEEYEED

TESASAIOLIIESD0Y
cEiow JI DES
GONARLEEL
ERSASAIDRTIESO0Y

e | B

Pl G I

sd

i

[
[Er

>

nowl

(ool
[

[y}

|

CN ) e

e

=

(TR
L]

0
£

e

ja

i

M e
[
=

b L
=GO

=
in

i

[

::j
[
ey
o]
£

v
o
B
foe!

L.
|
¥
&
=
: b
iR
£}
by

=f

|

E e

=~

b

1

¥

]

I~
N~
S

ke

e}

¥

\\{!l

i

e I N R S SR e S BT B Nl S I T B Wl

Ml

o

£

R NN

[

TR

o

CR (R en

iy

=

L
F"’
r
e
ad
o
th
]
— |

Bl T
haw
Pt

B O

=]
in

s

EBSASANSATIOTTIE
ST 3T &As
MOPSERLE
AESASAASETACSETY

B b

]

[

(o]

)

4
e

i
B

fr]
[

(VR

Ca (O e

e

A

VILAAHSANTIE

£
&

B

X
S
a
Fr=g
4 4]
)
Jan) |
=5
t"):: [
[na
th

o
e
L]

S
iy}

by

o
]
g
]
=
o
e

¥
LN}
o
&
g u )
H
1 CH|

e

—

L
Lo

(EV ]

7O 3T
I dAEEIME

G M e [ B e
0N

(R TR
o

R M e
%

—~

93

a1 235
OIS S RS
DT0ON

di 54Eg
BATASLITNED

T

'3
2 8

v
R4
Q
o
1

£Eao

HA

e
e

WO 2024/044477

s#pogiue Bupuig-uetA{g EA 0ZTAE ATH-RUY 10§ (Jeqe)) sHaD - TV 3jgel

17




58108 dI DES ATJKDR GErON QI DES
PRLASZZLASED | 853055¢d | ALZZASEZIAYoY | HAKED IYAADSAIEIVH | SEISENALZIVYDNAHIC LMSHIS 21
54 e[
g kst ell D IOH s T HEs
o & e B g HQ-OM& ‘__M i m”‘»;r LG )
[y o —— T P e . v T Eemo
£LI0M dI DES qI SEs 11 0Eg i pETOM JI O3 5
IIEMEARDD | WIRSRLE s LT

PCT/US2023/072098

YLAAINOSYE | BMONIAATHEATHETE | SEISEEAHZIDENEIS | MEBATNIDHT
3

o]
[
=

o
s
(Nl
[~
P
C
N
[
]
TR v
[2]

B4 roL i 5

fLion g1 2Es i 933 a1 D4Es @m GLroM O DES <
LIAMEAADD | SYE5SLT | TLUEASTEYS | AMOYI4AMNEATCHANE | SUEdPNAHILDANMETS | MEAOSAOREDD | 91

59l

ZLEON PRIl 0L tON OI LAES 63:10M QI DES qr 4Es

£4308 O $FES a1 $FEs a1 0FEg &7 s &
LAGKIALDD | S7A55Y0 | TIMIIANGSYY | aRo¥AIANAZICHATE | YASIMABIZE9UNMETS | AHAONASKILS | ST

L0

)|
o]
I
»
5]
syl
54 BN =s
O
By U]

L
b
s

o
W
X
=
[
poof

‘

© B

%3 10N QI DAS o3

fe10 O 83 SAs dsa £3:10M 31 DAS a1 OEg
AAOWASAZIES | STEANAE | AMDSTOSSIoN | MEAYDRALLATIADDS | 3¥ISENEIAYLIAHIE DA RHDL 71

GF L 55:CH T2i0M 41 DAs afFioN QI O3S 090N

vvioM QT O3S a1 OE3 a1 Das 7T SYTSAN 071 $FES
TAOMNSATISS | SAMMNAS SAAMNSISL | MYSHARINAATATSAA | BALMSLNALSOHSTS SIMA RO DD £T

551 CA 5o {508 I DES 350N OI DES GGl

o O Sa3s a1 §$FEs a3 DAEs i) SUTSAH a1 OEs
IAQBITSATSD | SETANAD SHANNSISI | MUSYERALAYTATSDS | BALMDENMESYIHSTS SHMASHIY | ZT

GO £GiCH 75 0N 01 D33 TEiDN I 233 5%+ O

B4 i 0N QT DES a1 OF% a1 Has 7Tan SYTSAN Q1 54
AATMNSFEES | SAMNNAD SAAMRNINGT | MYSYARIBEIATAOSDE | BALMSSHARTAHOHSTS SMARIOY | 1T

YAl cp o Ty

a1 §FEs a1 ods (FioN 41 OAEs ok II 5ES a7 D3ES

zaao sureN
LEGD — "IA - "IA B8 — LA £d3G0 — HA 23G> — BA Ta0o — EA g7

WO 2024/044477

ssipogrue 3ulpuig-uedsiin A 07143 AlH-AwY Jof [Jeqe)) sHAD - TV 219eL

18




WO 2024/044477 PCT/US2023/072098

[o — i 431 _ N (o] —
= F = = = & oo - o =
s R R YR b el e s o
om e B b e [xy b B (Y [ Bt
[V R 1 W ) £ < RS ) s
[} [ & [ [ [ a [ [ [WH
L) Ul w2 LRI ] S I ot 0 R ) UL W e
Ed b EA b B b b G2 B b DB b B b B b | U ke
| [ [ [ | | [ o e
S i) e (ol GO EETE R e ST FORNe e U O en|U TR en
W] 1] U1 [ ol [ G o] Cofe [ ol [ (AR £ s I
CR o0 R LA R CR O oo Hmoe RN L VS A VS I
N 3] oy n N vy tn m Vs v
[ [ ST SRR S R~ 5 Qe R V5 S I el [ T e S VR [ I ve R o e
(e Ao I S o W TS I e (i o IRl T S Aokl I C I S Bl S-TR S Il [ eI S B N S Rl N S |
. o | Y iR e | | — |t o | | —
% C e |G O ee [0 O e |0 N e [0 O e | R s lad o 0w oee | O e [0 OH e
gi-'-'lLﬂQ,DI::EJ_QCJEiJC.?'E“!Lttil';f.)[ZZJLI;‘JQQM,@CJ.&JQCJL:JCJCJ[:IJQMMLL)
e N O = N O Rl f VR v = N P =Sl e R O R I A R =l [N 4 e e R P ol N R Vel I R T
e eS| bS] h=1 o kS bS] Yo s
[ [ [ ) R 4] B [ e
L e e, [y > o o= o 4 i
0 L S X FL o 1 o I e
0 ) o £ o £ i B4 o o KT
0 [ gy (H B0 [y (S LR RGO S| =)
e Il S I S R RSeS| e T NI AR S SR S B e O I S B (S S I T TR
| o0 | Ry | S0 | By et < | Py | Pl RN~ o i ™
N e [l O ee Py X O oen [Pl M oes | By R ee JEY N e [Py 0 e | f O es [0y ON s
g Il P B 0 B I B o N A 5 IR O R € S o) 4 B ) R0 IR ) LU I R R R S e
: W R o e v oon | v ooy Bl e B oo e ow o wmun o B o B S
Fey Fxy &3 Fey th
e = = 2 = = 5 =
k<l I ] Q| ] [ =] £ K & el
Lo ih | N [ 1] ) [ 5D an [ [N B o |0 | {8 & | ) [
X1 ] RN 7 [ ) m | Sl IS | SRS | R e
22 L s |0y 58 ,f,[_; ae [y ae | B a5 FI: 20 [ TN 2 a FI} = [1h v
Ly ] o = RN O | o | A [ I 13 | b RN [N ] o
[ 4 e SRR & el o cllie Sl e Lol e e e B &
(o] ih ih th eh th th ch ih o
L 2 [y [ ¥ [l £ [ L 2 | B £ | b 2 [ B £ | B o |
- e e el e e N e R e S e e e o R o I
1 (o (C ool o LA [ sV LA o
3 [RE IR - -] O ] E S R S - ' R I VI Y S i A
k] e B0 B PO e el I v e e ) e R el R 6 [ O e [ e S B N R eS|
g U oA T RN B Tl RN BT NIRRT RSNSOI B - RN I A o I I |
I W i | & tr ] ey k=g
(&Y [ e (N e £ R “ ﬁ
- — ] H — — -] 2
i Ul N [ [44] U N = ig} [og ~
Iy & s B oy fg P~ P~ u Ry T £ L
= = PR =y P B B2 e Y o o
s VELoae :}-| I e S I ST E}J a :}4 us I 3] [T}
™ B4 O B O B O [ B B 02 [ B4 O ] o
m i B B b R b B & B b Ll <
[ [ [ KL SV [ [ [ [N w1 ]
Q L [y [ R £ [ [ I [y L Rl [
= = 2 (S (RS 0o =k (G = b
1 S vl S o vl e 1l i in
~ xR e R =R oK o s R gL
& i [ > s - =] R ] L 2 e |
> @y [y [y (O (120 [T RN £ 80 B S Y
™
A
&) [ B B L B £ B B4 £ B L B B o A
H"«T.r‘_{';%MQ‘EHW&YHTI‘@.MWRHT}‘EZMWEHWE;HKFK‘%MC\
1 [ I A o | EF) s [0 ] x| £ [ EG ‘ o | 3| TN . o | U . o % |
} R 1o LR Roe e ST Eav e LY FusBRe LY Fav e SETY Ireio QTN EnsBRec TR fe Bo SETE RO T
w I PSRN e A win et B fo i [y B (il o e I ol | R O e B
S O oy B En o SNy b B o B o =i W | o o B owoNy
% & L) ™ N £ =H Lyl X r~
2 = £ o8| ™~ LS o ™ il ¢

Table Al — CDRsz {Kabat] fer Anti-HIV gpl20 W3 Glycan-Binding antibodies

19




PCT/US2023/072098

WO 2024/044477

[aa]
]
[
=S
(]
|
e
B
N
[

[ A

(]
i~
i

EW nn
[4)
o
[aaa

(S

GzioN 41 DFEs

()
-
[
[
™
\‘“I
@]
&
]
H
[
2]
o
o8]
e
-
&
£
!
£
[
il

A LATISAMIE | SaEaNs IASHSTISEAD | RAARLAMTAITAASLITASHAL NLOSSOHAR THALLE 5E
7 L0 L7000 dI 538
- 7 T " T r - T i gy =77 - T T i 3 - N7 T
Ziok QI DdEs | a1 DEs | pvriol dI 5Es it LTTi0m 31 DES |oziion QI Dds
STIASYSORAE | ¥aEain DATISSESERAS | HARARITESASATISRIIONNY FSHALISER SEASOH FE
SZ o £Zi0N 01 SdFS
» - o J G = - - — Fao T — & . - e s T e
apioN OI DEs | a1 HEs | prion g 6Es HiZ LZTToM QI D45 |ez1ioM I BEs
RSIASHSAMAE | ¥aeainn BATASTESEAD | HAAAAZEEDASATISATANSONY FSEQIASEA D5A5DH £z

(S

| ]
1| &
5|
|

oM dI DES | 41 DFES | LTioM dI 53S m $771i0n QI D498 | pzTeoN I DES
SASSASAMHE | 539308 BATISDIVOTD | HAZAAZZEDASANASATADS I LIIEAdSIA MSISDE 7%
TT0H GTsoN dI DFEs
110N QI DE5 | g D4Ez | LisoN dr DEs fitel CZTioN I DAL | TZiton QI DAz
BEADSESAMWYE | sa3adna DATISSIVOES | ASRARIAESASAASRINOOWAY I9EASISIA WEREas 1%
TT:iCH Giok gl OEs
Ti0K QI DEs | 4 DEs | oiiowr JdI 5ES ity ITI0OM I DES |o771:08 4I DFES
WALIAASOIRTHE | 53900 DAYASSISHAS | HAZAZAMENAVATISATHYSHTL HIZSSAHAL d5ISYS e

cdaan
— IA

E¥ED — HA CEZ2 — HA TEE2 — BA

SWEN
ay

saypoqiIue Supuig-uesAlD £A OZTA3 AIH-IIUY 103 {BIYI04T) SHAD - TV digeL

1T STTION HOT O LT1T1oH g DEs BTITI0N 21 038 GOTI0N
31 DES d1 DES a1 5Es AIFSIAS o5y 11 OFEs
SAJASHSDD | INILSEE | NAANTIAZHSYY | ASESUDOAUSNTOEDE | SHSADYEDOAIRSEIE THEAD i
SIIsoH FITCH OTI0NH £I7:0m JI 5FS Zitiom QI DEs a7 IoH
g1 DHg ar H4s a1 H™s AOHSEE o5y a1 o49s
S TdESHEY HWILMED | HAANYIAHSYS | ADASOOSEESdoodn® | suoilvdDoi¥MoE1d THrE 3Z
Z4ao sweN
£ECZ - IA - A 1O - 7TA £HCED - BA 2902 - BA TE83 - BA | O¥

s31pogiue Fupurg-uesiio €A 07148 AlH-RUY Jof {1eqe)) SHAD - TV BjgeL

20



]
H
RS
il
-
]

™

fL

=
2

e
<
PR

o~

s

=
b=
o
[x]
<8}

E
b
[l
Py
&
il
L
2

£l

gioN J1 9%
AZERTYI AATREAGHENE

[

4

I

£

oM d1I BES
HLISEMHEIS

H

Ly
=

£ 0K dI m

f"J‘f [TJ

P
&~

[N
[~

£
tn

o
&

I~

5
=

ke

=

=

=y

S¢ o dI BES
ATEROY TAALFLTTEAAHE

i
~T

PCT/US2023/072098

L]

R
|G
[T

N
Ok el Ul Qe

R QI B QR

SR

ol
Uﬂ
Ul
i

)

=
X

™

[re i
—

=

=

oo

e

T Ao
11 VS
- - AP
HASETA
- A
dX 4ES
. .
Lhww.H@ 7

4
&
[E]
=
]
s
[
lfJ4 P
u..
[iey
e}

&)
fad
o
;;,:;

[xk]
<

LX
[La

I
T
B

SR

R
i

ir
ok}

M

o
P
e
o]
E
€]

Ly
L

..
2
=

| ih

=5
L]
48]

Py
-

I.\_\_\.l
]
Lﬂ
<
B
Do
s

5210 d1 OES
ASAMBINOMER I LT IODSS

N
Y

190K dI D4Es
TAARTIASRINEATAEDAA

i m
LR

v
[}
=
B v

E

b
s

BT
[E]
o
=
=
Jenq
g
£
Lfl

el

JAMTAV A ROL NS TARDD A

3

e
3]

]
<

£ PO
dI 2Es
SAEANLAD
o
d1 DEs
SETTAHAT
6F 1o

R0

U e

S
n

Fag
e
[

2N

1
e

5ol g1 SEs
FAARTIHIMAHELATATTS

[ u
™M

(&)

xp

[
b
O
BQ

10K aI BES
IKALOWIESID

e Rl 3 BE

o
™M

i)
Py
£
. ﬁ; e
; Iy
U

B
D

GOt e
)
oW

B
Ry
P

)'\
e
3]
[l
K\wl
--|
F“i

n
P

:om I 53sS
oS ORISOOESTS

[
]

o
&

@]

Ci ik .
i

b 10| ()

S
[0
i

WA ALLATE VAT DA TALEDHTY

5t

EE30 — HA

83O — HA

suren
o

WO 2024/044477

saipogiiue Buipuig-uedAD ga ST TAE AIH-1IMY 404 {BIYI0YD) SHAD — TV |jGRL

21




+
]

LOT
a1 #Es
HALZNTIAESYS | AGHSASA

R n

[ ]
]
M e

Rl

.

PCT/US2023/072098

]

o] L | Ry
o y
]
ks
=~

| I
R ee
Ol\
o
]
=
]
[
o
3]
6]
[
!
O
=
-
b
Fel
[ag]

v g e e -
gi10N a1 DES B 10N QI DAs 16T
7 P2

ADRAETIZALE MMIKDAHENAT

[y
H
Qf
£
[
2]
[N
]
<&
)
H
.
]
oy}
=
[Ln]
|
]
17
e
H
oot
]
e
)
=
e
o
(=9
sl
£
bl
[
£

: o - mm R T T AT ot g T o P
: = 6H10M OI 045 goiON dI UHS ISTION O DFAS | 6%1:10M CI OdE5
—~ T N T T AT T o . - T T = T ~ -
FRAASCEIESED redE ASDAESYIAA0E HAOWSDABERED T TADEN ST AN D AH HIZ39500 35

g
[
“y

w1

d1 5dFs | dI O35 | 6630 4AI 53FS LEION QI DES TSTION I D495 | £%Ti0K 41 DES
WAASCRICOSED | 553040y AOARMEVEZAESS | AMIMSAHAMELIVIASIAMIAN aSoRHE HOSZds0D =
TR
sRi0M dJI DFs | a1 8F3 | SsioM dI 5FES ggioN aI H3g iFPTION OI DET | 6% Ti0N CI DES
WHESESIOSST | 554051 ALZISIIWNDS | AQHSABERMBSTYAASZIAIWN USHRE H3549san 6%
£5:0d
gRiom QI DAEAs | a1 BEs | zZesion dI 5ES Is:0N 41 DES OGTYON O DES | 6510 CI DES
FHESZELOESD | 588TraTs ALRASYI4ADS | AGHSAHARZO IS IASEATIAN SN RE BHE549509 8%
BEICH
2108 0 DAEs | dI 238 | LgroM aI DEs SEsOM 01 DHES LFTI0M 31 DES | g710ON I D4s
PMASCSLOSED | 55uls REEESIEAYSS | AQMOABAMBYIYAADITIIVH Yo AE HISIISaN | LY

, oM I1 DES
ASETATEN FoHLE HOTIASa5 a%

=~
i
o
=
jou
o]
)
[
il
Lo
20

5 ]
:%:
)
b
[
[£]
[
|"'\
s
e
-
=
)
[
[
[£]
N
o
al

ALAAELIITOE AMIKDAHARET TS

WO 2024/044477

zdads SuIe K7
EEdD — ZA - TIA TEIS — ZA €202 — BAa zaan — EBa TEIS — RBA gy

ssipogliue Suipulg-ueddin €A 0ZTAE AIH-IUY 203 {B143043) SUAD — ZV sigel

22




WO 2024/044477 PCT/US2023/072098

:;:: & o E‘g rxal g& el - e iy [N
- . = (o | = v o = E |
E 1 u B T es N e I >  ss I as
5. e m Bo (R (RO (B (MO MO
O oo w | B o oon 44 ] L& = Ul (S ST
-:?: et (}1 m X & S o by o wn by o Ul o L]
1 [ = W (84 o (W Fe o o
I . | - b o ,
ST L= P Uik Uk GY Ul bl U Gl b
i Ol | o ! £ £ B = - B
g SRR EE Eoc Bo B EQ [Bg (B
o i ! = & = 1 o
§ Mmoo |(Ho |Bw (e |kin |w
B 4
R L W E o, - - - -
S ESEES [ I B IR Wl B Bl B BPS I o
: S " e fed 0 (SRR D bl L el LD
! E £ T i | 4 4 4 | 4 ’
S L NI P T L PP P o I
Al FH ot @ o o OO oe | GO0 e OG0 v Q0 a0+ | 8 (0 e | CN X s
Ol J(W a3 HBEHEEERERRENREEEERR
- B T R R e R SR S R R VL o T R
e Foge
- = i
E: = i
I p e o
== o - -
g '\E | (W] el IR o A R T R e R T ] o ™ | /Y 52!
Py o el o e S BN I o S IR 0 i S RS S RN I I o R B
O IR Ly B a I L I N3 B 2 B Iy B & R R4S B
I i \;:II :]:‘4' ::{ in L\i e | BN c:-:yf e [ TROR e | TN Q); am w .;;‘;I e [ TR ()i a:
e R e g o [RHgREg g dEgEEgEEg
g ‘ﬂjnbra‘,r::lt”s (AR5 R-col I (R 1 Bl S (VA Al S R B 1 B R VA B O
ST = E
o b= o = Ky £l
= (e 5 @ & & g g
S T - - R = B |~ B <
ey oH ¢ : N P v
@ O ST T < T 5
e e el | eS| i s heX |
£y Dig! B e P e e el
B by &1 by 2] & Y] £
™ in Y ﬁi [ [:r—]| [ ,‘i ] 1—1|
] [y @ ked ] &3 [ K3 [
oo oo o ié: L{j E:g h’j [ E‘u
[ [ o *
TH e OIS K= ey ) 4] & )
[r] ee th s =, B W0 B o b =
™ oy 0 SO o W o LESs = (S
4 R P o QU QU A U1 e e
o] h Tl 1] el e Nl ae Nt B e AT
U ) A = Elm O b O O O
Thoked e 1 | oS R R L R
\ {n b} =] A [y o u My
O Y, X @Y oA o0 ! Ll Ry
R OTE) Ol é Ja R [y k=l [ b Gk A 1
oo R e N1 2l . - | ‘. i
Fxd IS RGO [ o S
g-g i E}' B Eﬂ i Er] l{a Eﬁ Lrﬁ E}]
" & ] = e [ K bl
e W m
[Ky] V] e [a38] [ i Cii o Ll
o 4 o e} o il ¥ - I~
- . ~ ol o - i w1 .
o o) I !"& PN aa .o s . .
v [~ = 1] g 2 . -] O o "
[ ] [ ey S & =Y & = =
¥ -] (O =|H B ! B wn v
o e M ke T (% [ Ry | [ Ry Ul B2 e [nagy o
| d N o 0 e ] Rl e [ [ [
oo ' o w1 |5 e | BB
0 [a i) & e [N moCu [ o
[ W [ &N - R Yl o) Wl [ [y
‘6 [ ] bl LR fed 0D RS} ke W
P e
wed o |
ue - 2 m e e 54 e [N fay
E! 3 f_) e € by N g [\" [N
Foe o ot b . v » i - Ly .
w, ny ™ @ 8 o o I ol =~ o IR AN s R o I R ol AL o R B A o
] b al & 1 bd 10| B bl 00|22 bl D80 b [ U R | e
[ I e IS all e | ] 1 T ] et ey o S
IR o o MEOOR e | B OO0 oo [GD 0 wn |1 EN el B0 OX es|E0 C es
U VP L B EdRgaRgRrelegRagReg
g Eﬂ @ En M " (G Vo T A RV B Q= I RV R g = (el el
' o (S <
ol 9 . - -
e ™~ & [ ol [N
ﬁ % " - % ﬁ g 1) I3} wi s W LG
8 | 169 Vs b=
b4

Table A2 — CDRs {Chothia} for Anti-HIV gpl2C V3 Glycan-Binding antibodies

23



PCT/US2023/072098

WO 2024/044477

f
™
o
O e
o
L

m
F'l: [:]
ANy

a1

(] O e
&M
£ I

e
I

I
7ITioN d1 D3AS| 112308 I G033 HAg
LA TEHAS LESTAMHT | DMALDEREOD

th
Dl
o~

"
<l
e

=
feud
ol e
[

=
[ o)

0
o
—

-
e3]

> B
(]
o3
]
&
e

=

- -l
-
&3]
i1

STy
H
CH s

[x] [¥]

[RUVY

AMOWATITIST NI o

CET IO 707 OR

FhioN a1 435 | dI DES vozZion 4 53Es | fozion i SEs a1 53s
TAIMNSATSD NAS TOAAMVIEAMANZATATOOAAY | IRSINIESVIHEST | BRODSVISOD 59

107 08 GOT RO LeTion

shiom 21 HFES | 91 DES a1 s £6T:0M dI 5ES ar B=ES
TATMNDATSS AT FHNE FOARTILAMIL NS TAZESETY ASHOHYISON 55

EaT oM EERE | BETION

sGior 31 OF% | QI fEs a1 5aEs SETION JI DES | PeTiON JI DET ar b=Eg
AN IS A ENHT TAARYIHAMAHIATAIODSAY | IMSSHNAIFOYIEST | BAODYFIS0OD Lo

T T GH T 0 210N

GgioN 01 BEs | 21 SEs ax 5Es THTION O 035 | 06T:0M dI SOHES AT &=Eg
TATRNSATSS AAD FENS TOAARYIMAKGHIATATSOAAY | INSINIEOVIEST | BAOQDYYLSOD o5

BET 08 LET 0N FETv0H

pRi0ON O O3S | dI OF5 dT 548 23IV0N QI D3ES | S5Ti0M QI DFS a1 73S
IAORNSATEDS OAD NIV TOAMTILARENIATATSOARY | IMSSOMASDDEST | BALOYSISED 53

LT ICH ZET e RLTION

coipK g1 BEg | a1 fEs a1 HEs TETON QI S3F8 | 4ETi0N dI DES a1 D=Eg
LAMNIIETISARIE R TE5TIS | ACKAARZATEDTYAISAIINOHTYIY ADSEHA ZIONISHED 73

T2T 10 ZLTi0H ST oA

gpioN dI OdEg | 11 H4Es a3 5433 ELTT0N O BES | 2.1:0m dI OES a1 fEg
ABNIDTAYIATIY Al TESOIS | ACHEZAZAMEAITAAS L THYOHYMILY IOSEaHA AT ATELS £g

2dao

5

TEES — IA

aurey
£830 — BA Z¥C32 — HA TE0D - HA| O

satpogiiue upug-uesh|o A 02148 AIH-UY 20} {1OW1) sHOD - £V BjgeL

24



WO 2024/044477 PCT/US2023/072098

M (¥l - ap o [} - i [u)} -
[~ [~ Law] (e8] p G [am] La] =
OOEe Be |gn ge |B =
3 B4 O B O o ] e O et O I ™ [y
4 (1A R Ul [ [ Vs RS 1 )
N by AT S [ =l [ fod fod (S
(4 | =M [ w2 (AR o wl o A w I G R R
R [=] b B4 b B b B b B4 b Bt b Bl bl S| B R D
| A z [ [ I (I (W [ £ e
o CH PR €AY Do B Yy R Ul O Ul oOH e LR ROR & Y
X [+ ] [y Y| LY [ [y ol L] ) [ W oE S| EQ
N U ol CH o [ ) [ s R % 2N O = R e
[y [SI A o - SN 0™ £ W N [N
B eS| B 0N A 0N Y R B 1) R bl ey
| g ] [N} [&N ™~ ] Q] ™~ ] ]
R S oy R e 1O e U O e g (00 e | O en |00 O ew ) T me 0 QD es
BB ] B R [ I I I el v T I [ T sy B o ) o B ') [ T SV S B Y o [ ) ]
> L[ 0 = oW [ R S I R STl I o R € NI I T A A i Gl I« A A R I o o R
i
g.
QJ &R ;Q{j ] By B3 N0 (2 O 2 o e B e [ By o e ) | e
S [ S It N e R S I oVl I S I I i S B IV St B o B I Nl S B o B B AR S A o |
| (S 01 |1 ™[ % SN ey | W ™| U i~ | U o]
w0 e BA OF e |fa QU ex gl O e | )l O =5 |[F4 0 e [ (0 O oee | gL OH #s
[Ep I Ca I B e IS e B C R e B T OV e I 0 (T B £ R P B 2
D SV Dt [NVRRS S = (W RO - TR ol I W . T 5 W =l [ WV T [ W U o
o i e
& 2 = S S = 5 S =
S [y in ihi h D ih i )
= 2y e ¥ b fa) et Eind S
A i N 3 ¥ i o 28 N
£} £ fira [ [aes £ [y [y [eq
b - = = = = = = =
[N [ ] [l =] £ &3] €] ]
e | e | o o o | hown Do [G A en]
| R eV W W] o [y Wl T O Wy [
S e B €l e f e T e ul -- Rl e o e o
o =0 by O B B b O b B O O
[* 1 B & Pl R & e S O R
] [ [ i [ 0 B [ L Lo
i R ] - e <= I [ (3 a2 ne [ETR [ER
Pl ed ok bl b B M T B b ke P b
| P L5 o [ [N /I oo L o
el Fewia I [ I by b R bR ko R by M
m 3| o S| KRG 12) ol el 5| &l B | el
> he S IS oW 2m =AY 2 U 2o &= =
] ] [Tl 10 [on] e e ] ]
= - N ] ] i) i ] oy
™ o ]| | AN [ ) ™ o
N [ ) o ) [ - ] e o
m = IS F\“’: ;?1 . = Y :?\'1 ;3 I
o] B4 fd Fd et Fed B B beod
[¥] [N B0 B O ol [ £ A0 (o e
[ (U (SO U1 (U (U Ul kA ok (AU
T £ S 5 N = = o h
= o oot o = OR O e e OR e R
Iy B L0 B U = I S hN Ty Iy b 1 B LA
] in
v = = i big] i i big! )] wn
[ [x] | s o s e e o G
[l o i N [ & [ & 1 [N
(4] 0] (3w |ih ool RVp RS ) B o IR o N o R ow oy B R oo ey T I o [ B 0 R B €0 O R o
L‘l’i:IIHP“Il:rf.mHNL‘hH(\JDJH(\]QJ_M(\!&MC‘J@HEQWM(‘Q&HC’Q
| bl o] [ b e [Nl S N v (S 1 I R I I < R ' o F eN | N
WO R e 0 Kf} Ll em iy Oh e Y OF es |y T me 4 o ST RIS SETE R B e BT BV R
e SRR RN ) s e g R e Sl L el f =Ny Rpeh e Ry = ) [y oS ey o g s/ o
> AT W R I R T o 7 B i G B B <l I Ry R B o - R -l U B
1] ) )
ﬁ ™ o < Ly e P [NN] ¥ <
ﬁ | -~ [ e~ ™~ - ~— -~ -~ (W]
=

Tablie A3 — £DRs (IMGT) for Anti-HIV gpl20 V3 Glycan-Binding antibodies

25




WO 2024/044477

Tabhle A2 — CDRs {EMGT) for Anti-HIV gp120 V3 Glycan-Binding antibodies

- i [yl
= = =
E Y ":g: T3 E
") O P Py Et ey 2
o Ly = Ul R 4! > = B
[} () 2 [ (nl] [l [y
(%] (| ] DY WP e | P W | o
B b =y A I I e e A I e e A I S
| £ ol = | | i | !
e O o UL em |0 R ee | U1 se [ 8D R a e
g [(Ep ey S| 0 R Oy | R D MR D O
D I O3 S B B O B O
Aoy £ e 21 e £ o9 1w e
pi (Y b Y e L =t [~ by =p
1 E , | ™ o~ € ™ £
(GO0 me ]y O | OR e U R an B OOR ea | U7 N e
8 [T el ORI 6 Il I B I O B S e B T 5 R N Oy I S R
[« Il Nl I R A -l I [ TS I o = I 5 B L R
i
441
& - . -
[ e I I s B e (e R B S A = T = R TR e o I
[IﬁHt‘"")[Itin’f‘lL}:Ht'\*"'iEHFJ'gH:H’? =t
| [ o | 6 ed| | AL o | 1 e E s
P T I e TN I AT B R s b M s B T e
o [ 3 R I [ s = e T 3 [ T 2 B e T 3 ]
[STR Q= FR R VI Al I Wy Bl B W =l e I VA T B o I =
b b =
[ [ = = =
= = E th th if
th i i P o o
N N b i y in
o S s i o o
[y o Fay e th n
= = = e Iy Iry
& ] [+ oo L o~
(U QR O RVN fe] < [ i
WG [N O [ [ [RA IS
S T e S DR I =x it
) b 03 bed kO o KIS B0
[+ el i e o R [y
(] [ i £ i [l .
(3] [EN [x 2 [CY - o | D ] O
| (th [ [n s t i
B [ PN L O e, O o X
§ ?e [t] L‘* [ 2 [ | R [ A [
2w pagvgl = Ul [Re ] YOG
0! ) L < =t Xa)
[aa 44 LD wfi o =f
. o) o » el ™~ , I
% 2w aa &) " F'f! aw o s
o) ] ] el w1 O r%’. [ ]
v e = = U TR iy
o] b X M W th o
0 Qo0 £ M £ 0 A | =0
0 QA I Wk KGOk Bl b
1 h <o th = = =
s I R O h Cu [ h oo
§ vyl | T ol &5 W [/
B U b bl b= RS = U Sy b= B
v o [dp! o
kel y e G o K
[ ] [ - > i i
(¥ (€ I v I o | o Y R Y I R ) [ v 6 T I o o Y I o
N e T L I A E AT S e VN B s T S AP I
| [ | V] O | ey AR o | Ly -
Y M e [0 TR o ee [0 TN me :sq 4 ST ".;“' W e :_}1 T
E [ I oo ) o R oo I 26 R T S I o I ETO 3 R L = T S
; [T Sl (SN0 -t I I T AL 0 Tl N v = ) (R o
Q )
5 ol ) gl = L L
g o |G o0 Lo i P (s8]
=

PCT/US2023/072098

Tahie A4 — CDRs {Honegger) for Anti-HEY gpl20 V3 Glycan-Binding antibodies

64 [ [
[ B B4
(] (&P e IRV e PR I
e EETo N el ST
| [ o e+ B
_ Ui A0 O e
O R O£ B O
] ]
Fy =)
§ bl pd
; th L
[ i L
(W] Fy & 1| By e
SRS s Y Fexiy Sty
| ] ¢l | [ ™
! o TR B S
&K preeg |
pre pra i G e eV =
b
(o4 i o
[ SV R
(] S 0 R v o T 0 A
[ S I T N I SV Ty
l = ™A ™
! U R e | LY s
i Y N N S R
e (KRR E RV a
et &
[y O | Fay [
£l | el S
e [N e )
(=] wo | b aa
™ [l I A R e B
<4 MR 3R
(o] e e ket
Q (o = A < S
e I R e
| €0 f Lk
BB OR[E By CH
g H R A E R
B ] LB R N
5 it
2 1
[ o
R SN
YIS LY U
e NP
o= RS e
g 0 gl (o
o] Ba Ea
(%] oD ooy
th kel W b
| Ui ]
s |58 [E2
» o R
e bW M
r@—\ r‘*\‘
k) N
| )
::‘-,i »a o s
. W e
o4 [ o e
o] ue i
o bed [ -
OB ST
1 A =l
o i
wofE A [
4 & he RV
Q
ﬁ 5 - o0
[9w] G
P

26




WO 2024/044477

PCT/US2023/072098

Table Ad — CDFs {Honegger] for Anti-HP gp120 V3 Glycan-Binding antibodies
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[0043] In some embodiments, the anti-HIV gp120 V3 glycan-binding antibody
comprises a VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising
a VL-CDRI1, a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the
VH-CDR3 the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth
in: SEQID NOs.: 7, 8,9, 10, 11 and 12; SEQ ID NOs.: 7, 13,9, 10, 11 and 12; SEQ ID NOs.:
14,15, 16,17, 11 and 18; SEQ ID NOs.: 14, 19, 20, 17, 11 and 18; SEQ ID NOs.: 21, 22, 23, 24,
25 and 26; SEQ ID NOs.: 21, 22, 27, 24, 25 and 26; SEQ ID NOs.: 28, 29, 30, 31, 32 and 33;
SEQ ID NOs.: 34, 35, 36, 37, 25 and 38; SEQ ID NOs.: 39, 40, 41, 42, 43 and 44; SEQ ID
NOs.: 45, 46, 47, 48, 49 and 50; SEQ ID NOs.: 45, 51, 52, 53, 49 and 54; SEQ ID NOs.: 55, 56,
57,58, 59 and 44; SEQ ID NOs.: 60, 46, 61, 58, 49 and 44; SEQ ID NOs: 62, 63, 64, 65, 66 and
67; SEQ ID NOs: 68, 69, 70, 71, 72 and 73; SEQ ID NOs: 74,75, 76, 77, 78 and 73; SEQ ID
NOs: 79, 80, 81, 82, 83 and 73; SEQ ID NOs: 84, 85, 86, 87, 88 and 89; SEQ ID NOs: 84, 90,
91, 92, 93 and 89; SEQ ID NOs: 84, 85, 86, 95, 96 and 89; SEQ ID NOs: 84, 97, 98, 99, 100 and
101; SEQ ID NOs: 84, 97, 98, 99, 100 and 102; SEQ ID NOs: 84, 97, 98, 103, 100 and 89; SEQ
ID NOs: 84, 104, 91, 92, 93 and 89; SEQ ID NOs: 84, 97, 98, 99, 100 and 105; SEQ ID NOs:
106, 107, 108, 109, 110 and 111; SEQ ID NOs: 106, 112, 113, 109, 114 and 115 or SEQ ID
NOs: 106, 116, 117, 109, 118 and 119 (CDRs according to Kabat).

[0044] In some embodiments, the anti-HIV gp120 V3 glycan-binding antibody
comprises a VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising
a VL-CDRI1, a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the
VH-CDR3 the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth
in: SEQ ID NOs.: 120, 121, 9, 10, 11 and 12; SEQ ID NOs: 122, 123, 16, 17, 11 and 18; SEQ ID
NOs: 124, 125, 20, 17, 11 and 18; SEQ ID NOs: 126, 127, 23, 24, 25 and 26; SEQ ID NOs: 126,
127, 27, 24, 25 and 26; SEQ ID NOs: 128, 192, 30, 31, 32 and 33; SEQ ID NOs: 130, 131, 36,
37,25 and 38; SEQ ID NOs: 132, 133, 41, 42, 43 and 44: SEQ ID NOs: 134, 135, 47, 48, 49 and
50; SEQ ID NOs: 134, 136, 52, 53, 49 and 54; SEQ ID NOs: 137, 56, 57, 58, 59 and 44; SEQ ID
NOs: 138, 135, 61, 58, 49 and 44; SEQ ID NOs: 139, 140, 64, 65, 66 and 67; SEQ ID NOs: 141,
142,70,71,72 and 71; SEQ ID NOs: 143, 144,76, 77, 78 and 73; SEQ ID NOs: 145, 144, 81,
82, 83 and 73; SEQ ID NOs: 146, 147, 86, 87, 88 and 89; SEQ ID NOs: 148, 147, 86, 87, 88 and
89; SEQ ID NOs: 149, 150, 91, 92, 93 and 89; SEQ ID NOs: 148, 147, 86, 95, 96 and 89; SEQ
ID NOs: 149, 151, 98, 99, 100 and 101; SEQ ID NOs: 149, 151, 98, 99, 100 and 102; SEQ ID
NOs: 149, 151, 98, 103, 100 and 89; SEQ ID NOs: 149, 151, 98, 99, 100 and 105; SEQ ID NOs:
152, 153, 108, 109, 110 and 111; SEQ ID NOs: 154, 155, 113, 109, 114 and 115; or SEQ ID
NOs: 154, 156, 117, 109, 118 and 119 (CDRs according to Chothia).
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In some embodiments, the anti-HIV gp120 V3 glycan-binding antibody

comprises a VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising
a VL-CDRI1, a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the
VH-CDR3 the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth

in: SEQ ID NOs.:
18; SEQ ID NOs:
18; SEQ ID NOs:
26; SEQ ID NOs:
33; SEQ ID NOs:
50; SEQ ID NOs:
44; SEQ ID NOs:
67; SEQ ID NOs:

157, 158, 159, 160, 161 and 12; SEQ ID NOs:
162, 163, 166, 165, 161 and 18; SEQ ID NOs:
170, 171, 172, 173, 161 and 26; SEQ ID NOs:
175, 176, 177, 178, 161 and 38; SEQ ID NOs:
184, 185, 186, 187, 188 and 44; SEQ ID NOs:
189, 194, 195, 196, 193 and 54; SEQ ID NOs:
202, 203, 204, 200, 193 and 44; SEQ ID NOs:
210, 211, 212,213, 214 and 73; SEQ ID NOs:

162, 163, 164, 165, 161 and
167, 168, 169, 165, 161 and
170, 171, 174, 173, 161 and
179, 180, 181, 182, 183 and
189, 190, 191, 192, 193 and
197, 198, 199, 200, 201 and
205, 206, 207, 208, 209 and
215, 216,217, 218, 219 and

73; SEQ ID NOs: 220, 216, 221, 222, 223 and 73; SEQ ID NOs: 224, 225, 86, 226, 227 and 89;

15

20

25

30

SEQ ID NOs: 228

, 225, 86, 226, 227 and 89; SEQ ID NOs: 229,

230, 91, 231, 232 and 89; SEQ

ID NOs: 229; 233, 91, 231, 232 and 89; SEQ ID NOs: 228, 225, 86, 234, 235 and 89; SEQ ID
NOs: 229, 236, 98, 231, 232 and 101; SEQ ID NOs: 229, 236, 98, 231, 232 and 102; SEQ ID
NOs: 229, 236, 98, 237, 232 and 89; SEQ ID NOs: 229, 238, 91, 231, 232 and 89; SEQ ID NOs:
229, 236, 98, 231, 232 and 105; SEQ ID NOs: 239, 240, 108, 241, 242 and 111; SEQ ID NOs:
243,244,113, 241, 245 and 115; or SEQ ID NOs: 243, 246, 117, 241, 242 and 119 (CDRs
according to IMGT).

[0046]

In some embodiments, the anti-HIV gp120 V3 glycan-binding antibody

comprises a VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising
a VL-CDRI1, a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the
VH-CDR3 the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth
in: SEQ ID NOs.: 247, 248, 249, 250, 251 and 252; SEQ ID NOs: 247, 253, 249, 250, 251 and

252; SEQ ID NOs: 254, 255, 256, 257, 251 and 258; SEQ ID NOs:
258; SEQ ID NOs: 262, 263, 264, 265, 266 and 267; SEQ ID NOs:
: 269, 270, 271, 272, 273 and 274; SEQ ID NOs:
: 281, 282, 283, 284, 285 and 286; SEQ ID NOs:
: 287,292,293, 294, 291 and 295; SEQ ID NOs:
: 301, 288, 302, 299, 291 and 286; SEQ ID NOs:
: 309, 310, 311, 312, 313 and 314; SEQ ID NOs:
: 320, 321, 322, 323, 324 and 314; SEQ ID NOs:
: 331, 326, 327, 328, 329 and 330; SEQ ID NOs:

267; SEQ ID NOs
280; SEQ ID NOs
286; SEQ ID NOs
286; SEQ ID NOs
308; SEQ ID NOs
314; SEQ ID NOs
330; SEQ ID NOs

36

259, 260, 261, 257, 251 and
262, 263, 268, 265, 266 and
275, 276,277, 278, 279 and
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330; SEQ ID NOs: 332, 337, 334, 335, 336 and 330; SEQ ID NOs: 331, 326, 327, 338, 339 and
330; SEQ ID NOs: 340, 341, 342, 335, 343 and 344; SEQ ID NOs: 340, 341, 342, 335, 345,
346; SEQ ID NOs: 340, 341, 342, 347, 348 and 330; SEQ ID NOs: 332, 349, 334, 335, 336 and
330; SEQ ID NOs: 340, 341, 342, 335, 345 and 350; SEQ ID NOs: 351, 352, 353, 354, 355 and
356 and SEQ ID NOs: 357, 358, 359, 354, 360 and 361; or SEQ ID NOs: 357, 362, 363, 354,
364 and 356 (CDRs according to Honegger).

[0047] Ilustrative embodiments of CDR sequences of an anti-HIV gp120 V3 glycan-
binding antibody, useful in the methods described herein, are provided in Tables A1-A4.

[0048] In some embodiments, the anti-HIV gp120 V3 glycan-binding antibody
comprises VH and VL comprising amino acid sequences that are at least 80%, at least 85%, at
least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99%, or 100%, identical to the amino acid sequences set forth,
respectively, as selected from: SEQ ID NOs.: 365 and 366; SEQ ID NOs.: 367 and 368; SEQ
ID NOs.: 369 and 370; SEQ ID NOs.: 371 and 372; SEQ ID NOs.: 373 and 374; SEQ ID NOs.:
375 and 376; SEQ ID NOs.: 377 and 378; SEQ ID NOs.: 379 and 380; SEQ ID NOs.: 381 and
382; SEQ ID NOs.: 383 and 384; SEQ ID NOs.: 385 and 386; SEQ ID NOs.: 387 and 388; SEQ
ID NOs.: 389 and 390; SEQ ID NOs.: 391 and 392; SEQ ID NOs.: 393 and 394; SEQ ID NOs.:
395 and 396; SEQ ID NOs.: 397 and 398; SEQ ID NOs.: 399 and 400; SEQ ID NOs.: 401 and
402; SEQ ID NOs.: 403 and 404; SEQ ID NOs.: 405 and 406; SEQ ID NOs.: 407 and 408; SEQ
ID NOs.: 409 and 410; SEQ ID NOs.: 411 and 412; SEQ ID NOs.: 413 and 414; SEQ ID NOs.:
415 and 416; SEQ ID NOs.: 417 and 418; SEQ ID NOs.: 419 and 420; SEQ ID NOs.: 421 and
422; SEQ ID NOs.: 423 and 424; SEQ ID NOs.: 425 and 426; SEQ ID NOs.: 427 and 428; SEQ
ID NOs.: 429 and 430; or SEQ ID NOs.: 431 and 432. Illustrative embodiments of variable
domain VH and VL sequences of an anti-HIV gp120 V3 glycan-binding antibody, useful in the

methods described herein, are provided in Table B.

[0049] In some embodiments, the anti-HIV gp120 V3 glycan-binding antibody is 10-
1074-LS. The heavy and light chain amino acid sequences of 10-1074-LS are provided below
as SEQ ID NOs: 433 and 434:

Heavy chain:

QVOLOESGPGLVKPSETLSVTCSVSGDSMNNYYWIWIRQSPGKGLEWIGYISDRESATYNPSLN
SRVVISRDTSKNQLSLKLNSVITPADTAVYYCATARRGORIYGVVSFGEFFYYYSMDVWGKGTTV
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLQSS
GLYSLSSVVIVPSSSLGTOTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVE
LFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSV
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LTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLV
KGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVLHEALH
SHYTQKSLSLSPG (SEQ ID NO: 433)

Light chain:

SYVRPLSVALGETARISCGRQALGSRAVOWYQHRPGOAPILLIYNNODRPSGIPERFSGTPDIN
FGTRATLTISGVEAGDEADYYCHMWDSRSGE SWSEFGGATRLTVLGQPKAAPSVTLFPPSSEELQ
ANKATLVCLISDFYPGAVIVAWKADSSPVKAGVETTTPSKOSNNKYAASSYLSLTPEQWKSHRS
YSCQVTHEGSTVEKTVAPTECS (SEQ ID NO: 434)

¢. Antibodies Directed to the CD4bs Region of HIV gp120

[0050] The CD4 binding site (CD4bs) involves structurally conserved sites located
within the B1-al, loop D, 20-f21 (bridging sheet) and p24-a5 of gp120, which determine the
CD4 binding and are involved in the epitopes of CD4bs-binding antibodies (Qiao, et al.,
Antiviral Res. 2016 Aug;132:252-61). The CD4bs of gp120 forms conformational epitopes
recognized by anti-CD4bs antibodies involving one or more amino acid residues selected from
Thr278, Asp279, Ala281, Thr283, Asp368, Trp427, Glud60, Serd61, Glud62, Leud52, Leud53
and Arg476. The amino acid residues and position numbering is with reference to HXB?2
subtype B HIV-1 isolate, which corresponds to residues 1-511 of NCBI Ref Seq No.
NP_057856.1, provided below. Residues Thr278, Asp279, Asn280, Ala281, Thr283, Asp368,
Trp427, Leud52, Leud53, Gly459, Glud64, Serd65, Glud66, lle467, Gly472, Gly473 and
Arg476, which can contribute to the gp120 CD4bs, are boldened and underlined:
MRVKEKYQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATTTLECASDAKAYDTE
VHNVWATHACVPTDPNPOQEVVLVNVTENFNMWKNDMVEQMHEDTI ISTWDOSLKPCVKLTPLCVS
LKCTDLKNDTNTNSSSGRMIMEKGE IKNCSENISTSIRGKVQKEYAFFYKLDITPIDNDTTSYK
LTSCNTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTENGTGPCTNVSTVQCTHGIRPVVS
TOLLLNGSLAEEEVVIRSVNFTDNAKTIIVQLNTSVEINCTRPNNNTRKRIRIQRGPGRAFVTI
GKIGNMRQAHCNISRAKWNNTLKQIASKLREQFGNNKTITFKQSSGGDPEIVTHSEFNCGGEFEY
CNSTQLENSTWENSTWSTEGSNNTEGSDTITLPCRIKQITNMWOKVGKAMYAPPISGQIRCSSN

ITGLLLTRDGGNSNNESEIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAPTKAKRRVVQREKR
(SEQ ID NO: 435).

[0051] Tridimensional models depicting amino acid residues contributing to the gp120
CD4bs are provided, e.g., in Canducci, et al., Retrovirology. 2009 Jan 15;6:4; Falkowska, et al.,
J Virol. 2012 Apr;86(8):4394-403; and Li, et al., J. Virol. 2012 Oct;86(20):11231-41; Gristick,
et al., Nat Struct Mol Biol. 2016 Oct;23(10):906-915; Kwon, ef al., Nat Struct Mol Biol. 2015
Jul;22(7):522-31; Liu, et al., Nat Struct Mol Biol. 2017 Apr;24(4):370-378; Chen, et al.,
Science. 2009 Nov 20;326(5956):1123-7 and Lyumkis, et al., Science. 2013 Dec
20;342(6165):1484-90. In some embodiments, the antibody variants described herein compete

with anti-CD4bs antibodies GS-9723, GS-5423, b12, CH103, 1INC9, 12A12, VRCO01, VRCO07-
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523, N6, 3BNC117, NIH45-46 and/or PGV04 (VRC-PGO04) for binding to gp120 CD4bs. In
some embodiments, the antibody variants described herein bind to an overlapping or identical
epitope to the epitope bound by anti-CD4bs antibodies GS-9723, GS-5423 (teropavimab), b12,
CH103, INC9, 12A12, VRCO1, VRCO07-523, N6, 3BNC117, NIH45-46 and/or PGV04 (VRC-
PGO4).

[0052] Gp120 is encoded by the HIV env gene. The env gene encodes a gene product of
around 850 amino acids. The primary env product is the protein gp160, which gets cleaved to
gp120 (about 480 amino acids) and gp41 (about 345 amino acids) in the endoplasmic reticulum

by the cellular protease furin.

[0053] The amino acid sequence of an exemplary gp160 polypeptide of HIV clone
identified in NCBI Ref Seq No. NP_057856.1 is provided below (the CD4bs is boldened and

underlined):

MRVKEKYQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATTTLECASDAKAYDTE
VHNVWATHACVPTDPNPOQEVVLVNVTENFNMWKNDMVEQMHEDTI ISTWDOSLKPCVKLTPLCVS
LKCTDLKNDTNTNSSSGRMIMEKGE IKNCSENISTSIRGKVQKEYAFFYKLDITPIDNDTTSYK
LTSCNTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTENGTGPCTNVSTVQCTHGIRPVVS
TOLLLNGSLAEEEVVIRSVNEFTDNAKTIIVQLNTSVEINCTRPNNNTRKRIRIQRGPGRAFVTI
GKIGNMRQAHCNISRAKWNNTLKQIASKLREQFGNNKTITFKQSSGGDPEIVTHSEFNCGGEFEY
CNSTQLENSTWENSTWSTEGSNNTEGSDTITLPCRIKQITNMWOKVGKAMYAPPISGQIRCSSN
ITGLLLTRDGGNSNNESEIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAP TKAKRRVVQREKRA
VGIGALFLGFLGAAGSTMGAASMTLTVQARQLLSGIVQOONNLLRATEAQQHLLOLTVWGIKQL
QARILAVERYLKDOQOLLGIWGCSGKLICTTAVPWNASWSNKSLEQIWNHTTWMEWDREINNYTS
LIHSLIEESONQQEKNEQELLELDKWASLWNWENITNWLWYIKLF IMIVGGLVGLRIVFAVLST
VNRVROGYSPLSFQTHLPTPRGPDRPEGIEEEGGERDRDRSIRLVNGSLALIWDDLRSLCLESY
HRLRDLLLIVTRIVELLGRRGWEALKYWWNLLOQYWSOELKNSAVSLLNATATAVAEGTDRVIEV
VOQGACRAIRHIPRRIRQGLERILL (SEQ ID NO: 436)

[0054] The amino acid sequence of an exemplary gp120 polypeptide of HXB2 subtype
B HIV-1 isolate (GenBank Accession No. K0345; corresponding to residues 1-511 of NCBI Ref
Seq No. NP_057856.1) is provided below (the CD4bs is boldened and underlined):

MRVKEKYQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATTTLFCASDAKAYDTE
VHNVWATHACVP TDPNPQEVVLVNVTENFNMWKNDMVEQMHED I I SLWDQSLKPCVKLTPLCVS
LKCTDLKNDTNTNSSSGRMIMEKGE IKNCSFNISTSIRGKVOKEYAFFYKLDIIPIDNDTTSYK
LTSCNTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTFNGTGPCTNVSTVQCTHGIRPVVS
TQLLLNGSLAEEEVVIRSVNFTIDNAKTI IVQLNTSVEINCTRPNNNTRKRIRIQRGPGRAFVTI
GKIGNMRQAHCNISRAKWNNTLKQIASKLREQFGNNKTIIFKQSSGGDPEIVTHSFNCGGEFFY
CNSTQLFNSTWENSTWSTEGSNNTEGSDTITLPCRIKQI INMWOKVGKAMYAPP ISGQIRCSSN
ITGLLLTRDGGNSNNESEIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAP TKAKRRVVQREKR
(SEQ ID NO: 437)
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[0055] The amino acid sequence of an exemplary gp120 polypeptide is provided below:

AEQLWVIVYYGVPVWREANTTLEFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVMGNVTEDEN
MWKNNMVEQMHEDTITISLWDQSLKPCVKLTPLCVTLHCTNVTISSTNGSTANVTMREEMKNCSEN
TTTVIRDKIQKEYALFYKLDIVPIEGKNTNTSYRLINCNTSVITQACPKVSFEPIPIHYCAPAG
FATLKCNNKTFNGKGPCRNVSTVQCTHGIKPVVSTQLLLNGSLAEEDITTRSENFTNNGKNT IV
QLKEPVKINCTRPGNNTRRSINIGPGRAFYATGAITIGDIRKAHCNISTEQWNNTLTOIVDKLRE
QFGNKTIIFNQSSGGDPEVVMHTEFNCGGEFFYCNSTQLENSTWENNGTSTWNSTADNITLPCRI
KQVINMWOEVGKAMYAPPIRGOQIDCSSNITGLILTRDGGSNSSQNETFRPGGGNMKDNWRSELY
KYKVVKIEPLGIAPTRAKRRVVQREKR (SEQ ID NO: 438).

[0056] The amino acid sequence of another exemplary gp120 polypeptide (see,
bioafrica.net/proteomics/ENV-GP120prot.html) is provided below:
TEKLWVIVYYGVPVWKEATTTLECASDAKAYDTEVHNVWATHACVPTDPNPQEVVLVNVTENFEN
MWKNDMVEQMHEDITISLWDQSLKPCVKLTPLCVSLKCTDLKNDTNTNSSSGRMIMEKGEIKNCS
FNISTSIRGKVOQKEYAFFYKLDIIPIDNDTTSYKLTSCNTSVITQACPKVSFEPIPIHYCAPAG
FATLKCNNKTENGTGPCTNVSTVQCTHGIRPVVSTQLLLNGSLAEEEVVIRSVNFTDNAKTI IV
QLNTSVEINCTRPNNNTRKRIRIQRGPGRAFVTIGKIGNMRQAHCNISRAKWNNTLKOQIASKLR
EQFGNNKTITFKQSSGGDPEIVTHSFNCGGEFFYCNSTQLENSTWENSTWSTEGSNNTEGSDTI

TLPCRIKQIINMWOKVGKAMYAPPISGQIRCSSNITGLLLTRDGGNSNNESEIFRPGGGDMRDN
WRSELYKYKVVKIEPLGVAPTKAKRRVVQREKR (SEQ ID NO: 439)

[0057] In certain embodiments of the methods described herein, the subject is
administered an antibody that binds to HIV gp120 protein within the CD4bs region, e.g., an
epitope or region of gp120 CD4 binding site. In certain embodiments, the administered
antibody binds to HIV-1 antigens expressed on a cell surface and eliminates or kills the infected

cell.

[0058] Ilustrative broadly neutralizing antibodies that bind to gp120 in the CD4bs and
which can be used in the herein described methods include without limitation from an antibody
selected from the group consisting of 3BNC117, GS-9723, GS-5423, 3BNC60, b12, F105,
VRCO01, VRCO7, VRCO07-523, VRCO03, VRC06, VRC06b01 VRCO08, VRC0801, NIH45-46,
PGV04 (VRC-PGO4); CH103, 44-VRC13.01, INC9, 12A12, N6, 1-18, N49-P7, NC-Cowl,
IOMA, CH235 and CH235.12, N49P6, N49P7, N49P11, N49P9 and N60P25.

[0059] Ilustrative sequences of complementarity determining regions (CDRs) of the
antibody targeting HIV gp120 CD4bs region, useful in the methods described herein, are
provided in Tables C1-C4. Illustrative sequences of the VH and VL of the antibody targeting
HIV gp120 CD4bs region, useful in the methods described herein, are provided in Table D.

40



WO 2024/044477

Tablz C1 — CDRs {Kabat) for iHustrative anti-HiV gpl20 CD4bs antibodies

PCT/US2023/072098

CDR3

I et IR = el N o R o N oy st } S v R o O
T o Bl T il R T R =TT o B IV N I S o IR AT o Ol NS o O
l = =1 ] =11 [ =0 ] =<5 | ] A =D =1 | ) =
R OCRETY SRR OC ST I I A TN R eCEETE I ST N R T e R e e
g e ) s b R QO R DD D QI B Q| D
- o Bl B G E(Om FZ i Fem Bl n F
(o (Rl o . Ry (S o v
E e T e e v s - v o R 1z O e R s )
P kel omH ] ked s QR Rl WO [RGB LTS R WY P kel WOV EEG R P[RR R P
oy ot | by ot | B | B f | F | Sl e o | b o
. g WY OOR e U e | U A e U TR e [ e [ UCH e | CR e T en
8 (U T 0 B = I R =3 S (N0 Y R e 0 =~ I G =Y I S B T R B o B = B
o B[S w3 o e owm v o B Bt o B o X
SN
o -
H e
™ K S £l i Y E
G H H = L) Ul 2
B e b i e 5 £ 2 £
] i [ T W s o T P O N O oo T IV O o o L0 T o T IR o T s Y s i s 1 O R o B T
e e B ol vt o I o B T S R Ko B S Ul BT S R L I S I L S I e o B
| Lh = ih | K =p | 0¥ | A ap | K =p | X | i) ap
P A T R Y G B I e u;@tuu;@uuz@tug!cﬁu
g S N I I o R T 5 s T 5 Rl T o R I S 25 (Rl o e 5 Rl I o 3
v G Bl v R o B B B B RN
] [N [
Faq R = i
=t a3l [ N [ a3} | oo [ =
- < =0 =0 Rty [ Pl A by [~
=i <t ;;_.?vr B o=t R < S B o=t R
) e s =y el wa > s [ES F’CL' wa > “u :;g TS
W) [T ] S I ) Y [N O o el ) i
[ [ETR by &S [ [ B W (ST RS
&} £ [ rr, B N ) iH
] g L - o [ [ S N
Fy b B b B £ b 71 [ Pei b
I £ i P i1 .S Lh o
L P el (o = o [N [ by
HY r [el Ry o I iy el el L [¥] ML [l
- 3 A thom o £ &) O
ih AU i ih ) [ 1
i i i o i [WH [ ke
Py by ] ™| N Y fy [N
N i (s 0 (ol (] b £l
| N [Ny [N [N [N [ T o
Ly = [y =y =4 St Al L £ w0 Wl hop
b P b = b = Yt [y = b = ey =t
[ [ o [ [ [
Sy LS e L e &t P 2 P
G X [N RS Bl &G Bl K e M Hy S Fli
[ oo o oo o o [ L no
) B B £h o A i) e mE ey (2 B
RO el [ | [N (B b [ | O | P e
| ORISR = I N R o N B
= &R O By u iy CH By O e i CH
X e e & & M = el e [ L
§ = = = W = W B W B o B W
[
™ =
v ol
r:] R . R . i * . o
] RN £ o o £ (e el | I Rl el o T
b P I U B R L LS ke B 0| Ty LD (IR R N
| el | b o b sr | s <P B o i wp
[N S R L N TR IR VR Rl N e S I B TREEN o I Ll B e e
o] Nmmmm-:ntjmmjm'“:UMZH‘&QMQ’:QH'JENMZE
- M =0 BE n BEn 0w Sa n Bdn S n S
g v S| 2] =g L R = 2
'g (K [N (X% (K ] (X% (K ]
P ol vl v ol vl v ol vl

41




WO 2024/044477 PCT/US2023/072098

CDR3

L™ o (e} Ty £y L0k 21 e
ked 2 [ o b4 w12 [ wu] ked 2 bt O3[R e S bead aesd
1 = ~f apl i s A [ fet [Fa! 1)

l::')l - (:)1,‘ " (:'ﬁ e C‘){ " I::ﬂ . (:)i e (I] (‘:\.i - (:R ‘e
[ c I = Bl I o 25 R I 1 I 2 R e s Rl o S 3 R L 1 B 3 ) [ 5
oy B A b B e oy B b wn B ot BT B e 0 B B

VL

£ £ [0 ] [ £ £ o £ =p | o]
b b=l o A e N kA M e ) Bl e
| ¢ xr = =y =yt = =p e Ky}
gm@umc}tu UYOOR ee [T I e (8] R ee [T LW me 0y O oes [T TN v
gnwﬁﬂiﬁ&DMOw[ﬂtiﬁtlDLﬂmetDEﬂLﬂ B ] B B
(4 I (W o = I O T T I T - I A e s T S < O = e (O =
is
¢4 o
[} e} )
(8] (W 0 () Ry [ I O Iy 0 I Wiy £33N
[ e [ e W [ LI I S S o]

| te byl

491
. SRl R FA U e w oo S I el A B S v
| s SR 3t | L s Eh i | s

[

B e[S I e | B R e B RT en | O e [T00DM e [ERCH e | BN e
g ] O B DO R QAR DTN O R DR S ED
B B o B om Fw B Bl owm o Bl v 5

[x] [E3] =
o} % by [xy oo LD = [
Jex} 20 [ ¥ ] [menl ) A ] £ 3
< 'g-; = o = By 1Y B oy
.- . < e i R 15 e Nl ww
E Q ] O w0 ] O =
WV £ & - o =R S L
) [ty [eX] ] (.} s ] [N [
) £ [ e L’J?ﬁl [ dy o O [ Ry
S £L KL b 3 n

"_..T"'
T
™

VH

SE
y

SEQ
v
T

[ o (ot

Table £2 — CDRs {Chothia) for itlustrative anti-HiV gpl20 CD4bs antibodies

o ¥ -~ - - 1Y o =
[ r~ ol o o o) -] o
= ~H ) ~H = ~H [Kn} L5

%] o] ] o] [ ] - ol -

0 i £ £ £ £ [ £ £
[ o [ (- [ - [ b

I L 0 (o ) ) L KL )

By N B X e o Lo i we R S E o

g e hor | i [ 5 Il e ] R T ) o ]

o SRR bog] By Fu i By N [T 5] L
ow] = "2 b ) = w1 [N
[~ Jex 00 2] jua i WD o]
< =t <~ = ~ = IE{ L 1)
au ' s Y ' - ey s w '

o o) O O O 0 G B0 <
2 R % s I =R S

[ el v [ (S [ oo [ B4

Q W [ Ty &L bl W Vo0 e £ R

[ ke B el bl el (- [ [ Bt e [E] et

| ~ o ST LT [T ET B [

e S R S H B S 1 S T N 15 o S =S S TR S T

E [ & et o v =] ] [ [y

- nm o thnom o th n o [ £ V!

U5, e - & ™M o 1) '
ﬂ ﬁ e & ) LS L O L O
E Ll | Ll Eis | =1 == 1 =

42



WO 2024/044477

PCT/US2023/072098

Tabhle €3 — CDRs {IMGT} for illustrative anti-HiV gpl20 CD4bs antihodiss

CDR3

b I o [ b [ T i I p P I S e -
(LI N T S A o [ E T S I T B R B I U I T Y O 0 B S I T S B
L L I e I 1 1 B L S O R - R
Bl M e [ BETK wm [ O e B ke[ R e pd D me | BODK me | W] R ss
i Rl Il = B B IR D I 0 S Ry ] e I ol [ S R I o ]
CR N F(fRn B FICrw o F| 0w Een Flon | =
I [ [ I s v i I ey e Y (5
~ SNy Y B (S ] ¥ b 2 (I
| g =J Sl = = Sy < u LY
AR LN R B LR VB LN D B LY I i LY RO R LN s e L LE BV B G
g [ ) I N BN LT ) B Y i T 5 I T I ) I A T Ao N S TN B S %) I IS 5 I
b B[ o B o Bl ow Bmow o Hnowm Saon Slith o B B
i
o [ 0o [ i e T N I o T [
=~ b b 1) B SRl RO Rl N B S | B
1 =y =P | Ry W | U uw | | Ly | o1 L7
(= I L S B LN A A RN E AV - LY RIS LE -l BTN S LY EACR I
§ Pl Y [0 It R A N R I I S o B I Y B e N ) v e At IR Y I T ) R I I T o I
> QS VR W B RU B B o S Qe B u
T | e
d il [
& ket = 3
2 [ 2 e &
= = e i e e
= L =T RN = = PR AN L
e e > e o [ETAN | e ey
kT [ty =L Sty [ty ety T o
Pt s fei aa Ty e (7] == B e n) s [y s b as
i [N [ Yoo g Q =0 Ul KO o
14 R =G L LI o [ (LA W
£ Bt Fe = Bt = Q3 = -
L e (SN A L M LioM bl ) inom Kl
Y i) b b o b P Uy [ b= Xy b
| [ (£ NG e P [ Hi b
O O b o o tho o [T [ )
w1 ¢l TR = Ul B4 1A B4 0 [ A | <[ A

CDR2

WE

TCOD

v

DE

I

iy
K

'x)
:)
54

=

N

£

%
o

TE0

o
Y

FTHFEE

MEPRGGAY

I

i,
e

1

LEEH

B

KERGEAY

-
i

iy

DOV

by
v

T

R
£
L)
o

&

u
£

Fe5
[l
[t

ISFH

3t

N
A

WEREVLG

CDERL

Al VH

ke

]
[Ta]

bt
&5

%
Vi

SDHF

)
pU

r

&

v

B4

(]

1

TV

-
s

BODTETH

-
o

-

!

L]

[

(93]




WO 2024/044477 PCT/US2023/072098

£ [y 3¢, £ o £ [l Ty £

o 3 B i =4 0 [ e B30 [ B P U s B e

1™ e g - s ~t | 3 Ky Ay
[ 4 L. PRI Té s R e I e L O e
SHL‘JQMM Fe [ S3 Y EH IS | el ey o B o (U 5 I el <% I 5
ks sl LY R e B b 0 BE ot B Aot BR wn BRaeon B o B

fei o~ (S 3 i ) 3 =r T
f o oeosp oout ikt Y [t o A Jatrpted
QT & & Y [SETy W0 Ty W (ST
My ww My s N es My «s [y we My ww A TETS My es
N Be & bo B Th b £ Bt £ ba = Bd
n in s nokE o= h o= Mmoo b R U inobE
o] (/I R Kl o4 N [ xy e
v I o N T 1 T v R - Wy o Ca S I T
™ R N R B v R i e R e O e I 1= ™
e Ry b= ks £ i & =V
Ul N Ly B L, A o R Ll CH Ul N Jl K Ly K
PRA SO 5 LLox £ [ (A B [ ™[ B ]
=L [V &N o o o2 how el iR

CDRI | VL -
H

=
=D
gl

ey

I IO Rl L
2 | B

LG = A | =

[ I [ TR oo I B I 2 T T O I A D o T R B o o T o T oG o o TR
I~ S L UG I I S N A S L - WY o e MR e L
| toed LY [ P L[ B L% [ 15 [ T eh [ uh 1% [ B [Ks]
se (T O =a [T DN ae [OR CX e | OO ] Od e
[£] [4]
i i

[

o[ 63N e[ TN O e
B W0 rdﬂ‘ E 0
Ul

£yl
i Pl IR VR Gl I o s

=

VL
BHS
GE

S
K
i

Iz by By
(el <t o 00 (o <t = oo [
= f SN o w 2w ER I Fry L
ﬂ 157 L) ',,-V_" [Taw] :@ L ] 2 ;\l! 57 aﬁ‘, L ,N Ly}
coee ] ™M ] e e o [ag = [,\I* ™ L] :_}_g; -n
Tl ko wo (R moe B0 |Bo |mo |00
A& B = &Y (o] [ =R [ R D
™= |y e S R R = ey = P
T B B e < w1 e w0 (o
o bl sl [y b B = [k T ke 1 ke B b
w| £ i1 R 1 0 o U] B
0 vy o oy oCH R LA ;\aj ) vy Xy ey 3
8 e [ X 0 (LW AU 0w (WY M A SN
< 0 & A £ £ 0 T (3
ol ) i L il n (el = e
o O ) u A o i e Ly
= CH DK i I~ [N Fyoen [ Hyoe [AEE
= iy SR [ ey ety 0w = AD LN
T B L fg S T Sty RO th Ty ho
L B e b e [ ST Bl aa fey == e g ==
oy = = 0 SR, A, P = w0 =0
< | 0 [T [T e e HE HoRc T P
w | e cx 2 £ [N [ o el
=0 (00 DL [ e th 0 o G [
= B4k B i U o ke A Pk EY S B
L o Ry o [ [ L I )
& P B ST S [N B [ A Y - v S e | e
g & &R S| el £ = Rl = [ w1 ) ey =]
- [ B Uy = =R W [ — U [
AL, o
= x5
2 an i) ol L & 15y R WY
il ' Y S NN [0y L AL~ W
:‘\f 10 1 1Y 1LEY 1Ch 10 = 1N [ T
= ET [2y s Ci oww TR [ fed e Y ee [#] ==
0| wCh v [N [ £ i oG w0 F+ 0
TR (R (MR RS IRE |HE 4R A8 (M
= (] o )] e f=d f=d E- = &3]
ALY R o [EA [ETI [T (RS I i 1
g G b b w fe) b [zl b i b Ay b Bl b
] | . P e e o . = [
R hoCH [ | th o tho R [ O [ O
| 9 R LEAR S| oWl Wl R 9 R QR R
3 (= i ] P o P 2] i B Ui
» Dl & [~ i N £ - SN
% ﬁ ﬁ -~ I - [ o i o
= z { = i = | = { i



PCT/US2023/072098

WO 2024/044477

; . = T - -
FEAANIIOODWTCTYMSSCSASE
T i T EETT A T T T T A 7 rT BT
GTHTESOHD A ZNIAS A R IR TOT9DTIs T I 7N g I AT A IS IOMAY I TIZACSITIANS
SIHISSSE IS dADTEASS LIEHT T IATEDIUEGA TAASSOI AT ISV I RO METO IV AT BT
METASSADDOSIOONTIINAACDISABISS3SOIANIA | §RG | IHYIZALAOSIODSAYASYSAINE LoSDaATHYE | €85 51T
o T oo —
SSATAAZDISMETIOMNAODNS
MIGAPNAMISOo gm0 0 I A0 dSSEIHNSTILT SALGA LA IAOALISWIRTAY LIS AACALRINS
MEZASMYESSSaNad IO97E LS oS AT A Tad900849D S A I A NAY SIS IR ORI S DIV TS I M
SRMTIESORDEIMOREIIVAIESASISZAOASSITAIE | 285 | IDCIATADEVIDSIUNSISE IO SoSDATOAD | 186 28T
SR ALAZ LSO OMARIOBN A LMY IS
e . e A o . . L — o TIT T TILFT TZ S T, -
AIOAS A LD R AR AL A RASAODSETNS I SALSAIAYIACS IS I A IEY LIS AROIIHNIAE
ITHEOSOMESDE IO TONYH LEOS I T ATIIT S ST L AT EEI WINOMEI SN DI A T N T
o xeT T e, Ty - — oy T - o T meT g T T T T T 0 *
SOORRTISSLIDSIMIS I IYANSASESZI94501Ts | 025 | ACNIZHA0SYEDSIONSODIMRHLSostSTHAD | 6LG £8T
SSAIAIZSOOMBRAAIMN A RTIN ISR
- = e = - - - - S TR T = o, -
FTCADANMLOLS A ZRAAGONZ RASId95E TS 1T AL AAAVICES I TS IE AV L ES AR AIRIAY
NECASMESS IO IOWYELSDS I ATTIATOOE0 S EY A S AV IR IMEI IS IY TS I8N T
= - Iy T - ] P - 4o - s, e YT ¢ T - = R p—— -
ORRTISOEOEIADSIIVAESASIS L0880 TAIE | 645 | ADNIAFASS YIS TSNS ISEMMNDSoStsTEAD | LAS o7
SEATADISSOMATAABATTHITYD
FTZTSLOAATAAAAD DARITAIEIADTHNT AL I LIC AN ORASS ALOAOMSEDIITS g
LTRSS IT s AV AT AT AS DG A T T TAd I S ATEFNRA DS IVAN I Ro A D TN oYy AARE T
- o v - - - p - -y 2 5 S—— g o - % p
USRI RSNSOI T IALOONANETSESS0INGIC | 244 | GEOSIVIOSYESSAYASYSIRLAYYSSOSTHAS | CLG S3T
SOALADIDEDRATIORECTSDEYD
WIGTESISALATRAAD DA LI IQEE O TANT ALAY LGOI e TV A OHIASALCASESWHIILISAE
- =, -, P = n T -, o 3 = T ET = T T AT W ., T o
ETHAE BSOS AdSAATAA ARSI A I TTAITASE SCANEANNA TSI I RS ARD TSSO DI TaMpMET
B T P e T T T g e T - - g o T T - e, - T TWT T 5 ;L -
S NI RS LI A LISASYSISSASTNIFNIT | FL5 | BATHAINADSYEDSAYASYSEILATTLST IIOAD | €45 FoL
SEALADIOSOMAdAOAREC S A0IYD
- - 3 = - . y - —_ - E — e - - - o
ITETE IS AAARAAD A RIY TAEAD TN ALAH LIS Ty I IOHAL S AL O SYHILTISAE
- b - - - - - ” - - - - - —_ e —. g
LTHE SIS S A5 ASdATIS DI R T T7HATISS SADEINNE DD IMAN I RSO TS Sd e ampa T
N7 AT T - T T 7 o 7o e e o N - - — T oA “TT AT ot P T T A 3 -
O R BT RSN YO DL T LALESASYSISSastLImlIT | 245 | AACOHINASSYEDSASASYSEHLATYSSE ITOAT | 1LS £5T

A

4das

SureN
i

SOTROYIZUE Sqyad 0ZTd6 AIH-T3U® SATIBIFSNITT 203 TA/HA - 4 STURE

45



PCT/US2023/072098

WO 2024/044477

[p————— [y -
ztm SRR ) A SIE RN o3 8 S IV NC Y ]

WALTS IR TELD0OEAREO0 DA AN AQRARNELILT RSER A ARE L NN RIY- S X HET@lrm_Hﬁm“JmE_Hmbﬁﬂx.
IIOMDE0EDE2A0 2 ¥A1T74dd02394 L0335 m?ﬁ‘ﬁuup.ﬁhﬁb MO INMETD0SGY0dAMHIY
DEMIMHSESYILOE % ¢ 00C | BELIAAIOAS LIS AYASTYOINIADEOSTATIND £8% 1517
EEATATLODOMAOFHAN AR ES(IEY 582
TLISSDALTIATSDEEE DR INASAARAAS IITIAC 1550038 _.»_.HHM TEALTEICELTLITEIEAYRS
mJﬁhermmﬂwhwmﬂm»HMmeMS_HHm.u.wmnm%mii.R AIIAYRHISIADIMEIRD OIS A IMHIMAMIAL
WIHSSAID05VIDSZIAIISASATZIVASTITAAE | 98¢ | COOIAGGOOVADS TAASYDARIATYLSCATASD | 9375 iy
OH ON
CE ar Swe N

Iy

bEs

HA

&ds

soIpoqriue Sqyad 0ZTdP ATIH-T3UR 3ATIBIYISHTIIT I0T TA/EA — G

STCRL

46



10

15

20

25

30

WO 2024/044477 PCT/US2023/072098

[0060] In some embodiments, the anti-HIV gp120 CD4bs-binding antibody comprises a
VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising a VL-CDRI1,
a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the VH-CDR3
the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth in: SEQ ID
NOs.: 442, 443, 444, 445, 446 and 447; SEQ ID NOs.: 448, 443, 449, 445, 446 and 447; SEQ ID
NOs.: 450, 451, 452, 453, 454 and 455; SEQ ID NOs.: 450, 456, 452, 453, 454, 455; SEQ ID
NOs.: 457, 458, 459, 453, 454 and 455; SEQ ID NOs.: 460, 461, 462, 463, 464 and 465; SEQ ID
NOs.: 466, 467, 468, 469, 470 and 471; or SEQ ID NOs.: 472, 473, 474, 475, 476 and 477
(CDRs according to Kabat).

[0061] In some embodiments, the anti-HIV gp120 CD4bs-binding antibody comprises a
VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising a VL-CDRI1,
a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the VH-CDR3
the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth in: SEQ ID
NOs.: 478, 479, 480, 481, 482 and 483; SEQ ID NOs.: 484, 479, 485, 481, 482 and 483; SEQ ID
NOs.: 486, 487, 488, 489, 490 and 483; SEQ ID NOs.: 486, 491, 488, 489, 490 and 483; SEQ ID
NOs.: 492, 487, 493, 489, 490 and 483; SEQ ID NOs.: 494, 495, 496, 497, 498 and 499; SEQ ID
NOs.: 500, 501, 502, 503, 504 and 505; or SEQ ID NOs.: 506, 507, 508, 509, 510 and 511
(CDRs according to Chothia).

[0062] In some embodiments, the anti-HIV gp120 CD4bs-binding antibody comprises a
VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising a VL-CDRI1,
a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the VH-CDR3
the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth in: SEQ ID
NOs.: 512, 513, 514, 481, 482 and 447; SEQ ID NOs.: 515, 513, 516, 481, 482 and 447; SEQ ID
NOs.: 517, 518, 519, 520, 490 and 455; SEQ ID NOs.: 517, 522, 519, 520, 521 and 455; SEQ ID
NOs.:522, 523, 524, 520, 490 and 455; SEQ ID NOs: 525, 526, 527, 528, 498 and 465; SEQ ID
NOs: 529, 530, 531, 532, 504 and 471; SEQ ID NOs: 533, 534, 535, 536, 510 and 477 (CDRs
according to IMGT).

[0063] In some embodiments, the anti-HIV gp120 CD4bs-binding antibody comprises a
VH comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3; and a VL comprising a VL-CDRI1,
a VL-CDR2, and a second VH-CDR3; wherein the VH-CDR1, the VH-CDR2, the VH-CDR3
the VL-CDR1, the VL-CDR?2, and the VH-CDR3 comprise the sequences set forth in: SEQ ID
NOs.: 538, 539, 540, 541, 542 and 483; SEQ ID NOs.: 543, 539, 544, 541, 545 and 483; SEQ ID
NOs.: 546, 547, 548, 549, 550 and 483; SEQ ID NOs.: 546, 551, 548, 549, 550 and 483; SEQ ID
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NOs.: 555, 556, 557, 558, 559 and 499; SEQ ID NOs: 560, 561, 562, 563, 564 and 505; SEQ ID
NOs: 565, 566, 567, 568, 569, 569 and 511 (CDRs according to Honegger).

[0064] In some embodiments, the anti-HIV gp120 CD4bs-binding antibody comprises
VH and VL comprising amino acid sequences that are at least 80%, at least 85%, at least 90%, at
least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99%, or 100%, identical to the amino acid sequences set forth, respectively,
as selected from: SEQ ID NOs.: 571 and 572; SEQ ID NOs.: 573 and 574; SEQ ID NOs.: 575
and 576; SEQ ID NOs.: 577 and 578; SEQ ID NOs.: 579 and 580; SEQ ID NOs.:581 and 582;
SEQ ID NOs.: 583 and 584; or SEQ ID NOs.:585 and 586; 587 and 588.

[0065] In some embodiments, the anti-HIV gp120 CD4bs-binding antibody is
3BNCI117-LS. The heavy and light chain amino acid sequences of 3BNC117-LS are provided
below as SEQ ID NOs: 589 and 590:

Heavy chain:

QVOLLOSGAAVTKPGASVRVSCEASGYNIRDYF THWWRQAPGOGLOWVGWINPKTGOPNNPROF
QGRVSLTRHASWDFDTFSEYMDLKALRSDDTAVYFCARQRSDYWDEDVWGSGTQVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVV
TVPSSSLGTOTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQODWL
NGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSEFFLYSKLTVDKSRWOOGNVESCSVLHEALHSHYTQKSLS
LSPG (SEQ ID NO: 589)

Light chain:

DIOMTQOSPSSLSASVGDTVTITCQANGYLNWYQQRRGKAPKLLIYDGSKLERGVPSRE SGRRWG
QEYNLTINNLQPEDIATYFCQVYEFVVPGTRLDLKRTVAAPSVEIFPPSDEQLKSGTASVVCLL
NNEYPREAKVOQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOG
LSSPVTKSFNRGEC (SEQ ID NO: 590)

d. Fec Amino Acid Substitutions that Increase Serum Half-Life

[0066] In some embodiments, the Fc region or Fc domain of the anti-HIV gp120 bNAbs
comprise amino acid modifications that promote an increased serum half-life of the anti- binding
molecule. Amino acid substitutions that increase the half-life of an antibody have been
described. In one embodiment, the Fc region or Fc domain of one or both of s heavy chains
comprise a methionine to tyrosine substitution at position 252 (EU numbering), a serine to
threonine substitution at position 254 (EU numbering), and a threonine to glutamic acid

substitution at position 256 (EU numbering). See, e.g., U.S. Patent No. 7,658,921. This type of
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mutant, designated as a “YTE” exhibits a four-fold increased half-life relative to wild-type
versions of the same antibody (Dall’ Acqua, et al., J Biol Chem, 281: 23514-24 (2006); Robbie,
et al., Antimicrob Agents Chemotherap., 57(12):6147-6153 (2013)). In certain embodiments,
the Fc region or Fc domain of one or both heavy chains comprise an IgG constant domain
comprising one, two, three or more amino acid substitutions of amino acid residues at positions
251-257, 285-290, 308-314, 385-389, and 428-436 (EU numbering). Alternatively, M428L and
N434S (“LS”) amino acid substitutions can increase the pharmacokinetic half-life of the multi-
specific antigen binding molecule. In other embodiments, the Fc region or Fc domain of one or
both heavy chains comprise a M428L and N434S substitution (EU numbering). In other
embodiments, the Fc region or Fc domain of one or both heavy chains comprise T250Q and
M428L (EU numbering) amino acid substitutions, e.g., as described in U.S. Patent Nos.
7,217,797 and 7,217,798. In other embodiments, the Fc region or Fc domain of one or both
heavy chains comprise H433K and N434F (EU numbering) amino acid substitutions, e.g., as
described in U.S. Patent No. 8,163,881. In other embodiments, the Fc region or Fc domain of
one or both heavy chains comprise T307Q/Q311V/A378V (DF215) or
T256D/N286D/T307R/Q311V/A378V (DF228) (EU numbering) amino acid substitutions, e.g.,
as described in U.S. Patent Publ. No. 2020-0277358. In some embodiments, the Fc region or Fc
domain of one or both heavy chains comprise aspartic acid at position 309, histidine at position

311 and serine at position 434 (DHS), e.g., as described in U.S. Patent No. 11,059,892.

3. Scheduling Regimen

[0067] Generally, the present methods entail treating or preventing HIV in a human
subject in need thereof by co-administering twice annually an effective amount of bNADb that
binds to an epitope of gp120 within the third variable loop (V3) and/or high mannose patch
comprising a N332 oligomannose glycan and an effective amount of a bNAb that binds to an
epitope of gp120 comprising the CD4 binding site (CD4bs), both bNAbs having Fc amino acid
substitutions to extend serum half-life. In various embodiments, the cadence of co-
administrations can be once every six months (i.e., Q6M), once every 24 weeks (i.e., Q24W),

once every 25 weeks (i.e., Q25W), once every 26 weeks (i.e., Q26W).

[0068] A “subject,” “individual” or “patient” refers to any mammal, including humans

and non-human primates. In particular embodiments, the mammal is human.

[0069] “Effective amount” or “therapeutically effective amount” refers to that amount of

an antibody that, when administered alone or in combination with another therapeutic agent to a
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cell, tissue, or subject is sufficient to effect treatment or a beneficial result in the subject. The
amount which constitutes an “effective amount” will vary depending on the antibody and its
specific use, and potentially also the condition and its severity, the manner of administration,
and the age of the subject to be treated, but can be determined routinely by one of ordinary skill
in the art having regard to his own knowledge and to this disclosure. A therapeutically effective
dose further refers to that amount of the antibody sufficient to treat, prevent or ameliorate an
infection or disease condition or the progression of an infection or disease, and that amount
sufficient to effect an increase in rate of treatment, healing, prevention or amelioration of such
conditions. When applied to an individual antibody administered alone, a therapeutically
effective dose refers to that active ingredient alone. When applied to a combination, a
therapeutically effective dose refers to combined amounts of the active ingredients that result in
the therapeutic effect, whether administered in combination, serially or simultaneously. In some
embodiments, a therapeutically effective dose allows for an efficacious blood or serum
concentration of antibody at the time of a second or subsequent administration (e.g., at 6 months,

24 weeks, 25 weeks or 26 weeks after a first or prior administration).

[0070] In certain embodiments, the anti-HIV gp120 V3 glycan binding antibody and the
anti-HIV gp120 CD4bs binding antibody, described herein, are each administered intravenously
in a therapeutically effective dosage amount in the range of from about 500 mg to about 3000
mg, e.g., from about 550 mg to about 2900 mg, e.g., from about 600 mg to about 2800 mg, e.g.,
from about 650 mg to about 2700 mg, e.g., from about 700 mg to about 2600 mg, e.g., from
about 850 mg to about 2550 mg. In some embodiments, the anti-HIV gp120 V3 glycan binding
antibody (e.g., 10-1074-LS) is administered intravenously at a dose of 850 mg. In some
embodiments, the anti-HIV gp120 V3 glycan binding antibody (e.g., 10-1074-LS) 1s
administered intravenously at a dose of 2550 mg. In some embodiments, the anti-HIV gp120
CD4bs binding antibody (e.g., 3BNC117-LS) is administered intravenously at a dose of 1700
mg. In some embodiments, the anti-HIV gp120 CD4bs binding antibody (e.g., 3BNC117-LS) is
administered intravenously at a dose of 2550 mg. In some embodiments, the anti-HIV gp120
V3 glycan binding antibody (e.g., 10-1074-LS) is administered intravenously at a dose of 2550
mg and the anti-HIV gp120 CD4bs binding antibody (e.g., 3BNC117-LS) is administered
intravenously at a dose of 2550 mg. In some embodiments, the anti-HIV gp120 V3 glycan
binding antibody (e.g., 10-1074-LS) is administered intravenously at a dose of 850 mg and the
anti-HIV gp120 CD4bs binding antibody (e.g., 3BNC117-LS) is administered intravenously at a
dose of 2550 mg. In some embodiments, the anti-HIV gp120 V3 glycan binding antibody (e.g.,
10-1074-LS) is administered intravenously at a dose of 850 mg and the anti-HIV gp120 CD4bs
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binding antibody (e.g., 3BNC117-LS) is administered at a dose of 1700 mg. In some
embodiments, the anti-HIV gp120 V3 glycan binding antibody (e.g., 10-1074-LS) 1s
administered intravenously at a dose of 850 mg and the anti-HIV gp120 CD4bs binding
antibody (e.g., 3BNC117-LS) is administered at a dose of 1275 mg. In some embodiments, the
anti-HIV gp120 V3 glycan binding antibody (e.g., 10-1074-LS) is administered intravenously at
a dose of 10 mg/kg and the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding
antibodies (e.g., 3BNC117-LS) is administered intravenously at a dose of 30 mg/kg.

[0071] “Treat,” “treating” or “treatment’ as used herein covers the treatment of the
disease, injury, or condition of interest, e.g., HIV-1 infection, in a subject, e.g., a mammal, such
as a human, having the disease or condition of interest, and includes: (i) inhibiting progression
of the disease, injury, or condition, i.e., arresting its development; (ii) reducing or relieving the
disease, injury, or condition, i.e., causing regression of the disease or condition; or (iii) relieving
the symptoms resulting from the disease, injury, or condition. As used herein, the terms

“disease,” “disorder,” and “condition” may be used interchangeably. As used herein,

% L % L

“inhibition,” “treatment,” “treating,” and “ameliorating” are used interchangeably and refer to,
e.g., stasis of symptoms, prolongation of survival, partial or full amelioration of symptoms, and

partial or full eradication of a condition, disease or disorder.

[0072] As used herein, “prevent” or “prevention” includes (i) preventing or inhibiting
the disease, injury, or condition from occurring in a subject, in particular, when such subject is
predisposed to the condition but has not yet been diagnosed as having it; or (ii) reducing the

likelihood that the disease, injury, or condition will occur in the subject.

[0073] Co-administration includes concurrent administration as well as administration of
unit dosages of the anti-HIV gp120 V3 glycan binding antibody and the anti-HIV gp120 CD4bs
binding antibody, as described herein. For example, the anti-HIV gp120 V3 glycan binding
antibody and the anti-HIV gp120 CD4bs binding antibody, as described herein, may be
administered simultaneously or within seconds, minutes, hours or days of the administration of
each other. In some embodiments, unit doses of an anti-HIV gp120 V3 glycan binding
antibodies and anti-HIV gp120 CD4bs binding antibody disclosed herein are administered
within hours of each other (e.g., within 1-12 hours, 1-24 hours, 1-36 hours, 1-48 hours, 1-60
hours, 1-72 hours).

[0074] In certain embodiments, the anti-HIV gp120 V3 glycan binding antibody and the
anti-HIV gp120 CD4bs binding antibody, as described herein, are combined in a unitary dosage
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form, separately or as a mixture, for simultaneous administration to a patient, for example as a

liquid or suspension dosage form for intravenous, intramuscular or subcutaneous administration.

[0075] In certain embodiments, the anti-HIV gp120 V3 glycan binding antibody and the
anti-HIV gp120 CD4bs binding antibody are formulated, separately or as a mixture, as a liquid
solution or suspension which may optionally contain one or more other agents useful for treating
HIV (e.g., an HIV capsid inhibitor, e.g., lenacapavir). In certain embodiments, the liquid
solution or suspension can contain another active ingredient for treating HIV, such as HIV
protease inhibitors, HIV non-nucleoside or non-nucleotide inhibitors of reverse transcriptase,
HIV nucleoside or nucleotide inhibitors of reverse transcriptase, HIV integrase inhibitors, HIV
non-catalytic site (or allosteric) integrase inhibitors, pharmacokinetic enhancers, and

combinations thereof.

[0076] In certain embodiments, such liquid solutions or suspensions are suitable for
administration twice annually, e.g., once every six months (i.e., Q6M), once every 24 weeks

(i.e., Q24W), once every 25 weeks (i.e., Q25W), once every 26 weeks (i.e., Q26W).

[0077] In some embodiments, after one or more co-administrations of 10-1074-LS and
3BNC117-LS, the serum concentration of 10-1074-LS and 3BNC117-LS is at least 10 pg/mL at

26 weeks after the first time point, or at 26 weeks after the most recent co-administration.

[0078] In some embodiments, after one or more co-administrations of 10-1074-LS and
3BNC117-LS, the serum concentration of HIV RNA is less than 50 copies/mL at 26 weeks after

the first time point, or at 26 weeks after the most recent co-administration.
4. Patient Selection

Stage of Infection

[0079] In various embodiments, the human subject is an adult, a juvenile or an infant.
The subject may be symptomatic (e.g., viremic) or asymptomatic (e.g., acutely infected or ART
suppressed). In some embodiments, the human subject is acutely infected or recently infected
with HIV. In certain embodiments, the subject has not seroconverted. In some embodiments,
the human subject is chronically infected with HIV. The subject may or may not be receiving a

regimen of antiretroviral therapy (ART).

[0080] Patients can be categorized into Fiebig stages I-VI, which are based on a
sequential gain in positive HIV-1 clinical diagnostic assays (viral RNA measured by PCR, p24
and p31 viral antigens measured by enzyme-linked immunosorbent assay (ELISA). p24 antigen

is a viral core protein that transiently appears in the blood during the ramp-up phase once HIV-1
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RNA levels rise above 10,000 copies/mL and before the development of detectable HIV
antibodies. In Fiebig stage I, during ramp-up viremia, only HIV-1 RNA in the blood can be
detected. Fiebig stage II commences about 7 days later, when results of tests to detect p24
antigen become positive. In Fiebig stage III, within about 5 days after p24 antigen test results
become positive, IgM anti-HIV-1 antibodies can be detected with sufficiently sensitive enzyme
immunoassays (EIAs) (e.g., third-generation EIAs). Stage III typically occurs 1-2 weeks after
the onset of acute retroviral symptoms. Fiebig stage IV represents the development of an
indeterminate Western blot test and occurs about 3 days after EIA tests show positive results.
Conversion to a clearly positive Western blot test, Fiebig stage V, generally occurs after another
7 days, or about 1 month after initial infection. Fiebig stages of HIV infection are described,
e.g., in Fiebig, er al., AIDS. (2003) 17(13):1871-9; Cohen, et al., J Infect Dis. (2010) 202 Suppl
2:8270-7; and McMichael, et al., Nature Reviews Immunology (2010) 10:11-23, which are
hereby incorporated herein by reference in their entireties for all purposes. In some
embodiments, the biological sample evaluated is from a human subject having an HIV infection
of Fiebig stage IV or earlier, e.g., Fiebig stage I, Fiebig stage II, Fiebig stage III or Fiebig stage
IV. In some embodiments, the biological sample evaluated is from a human subject having an

HIV infection of an HIV infection of Fiebig stage V or Fiebig stage VI.

Sensitivity of HIV in Subject to One or Both bNAbs

[0081] In some embodiments, the methods further comprise the step of obtaining the
biological sample (e.g., blood, serum, plasma, semen, lymph node) from the subject. In some
embodiments, the methods entail receiving a report of the HIV gp120 amino acids residues
present at the designated positions of interest, e.g., at 332 and 325, and one or more amino acid
positions from the group consisting of: 63, 179, 320 and 330, wherein the amino acid positions

are with reference to SEQ ID NO: 4.

[0082] In various embodiments, the methods additionally comprise the step of
identifying patients most likely to benefit from therapy with one or both of the antibody
targeting the V3 glycan region of HIV gp120 and the antibody targeting the CD4bs of HIV
gp120. In some embodiments, sensitivity of a subject to one or both the antibody targeting the
V3 glycan region of HIV gp120 and the antibody targeting the CD4bs of HIV gp120 is
determined as IC90 of the bNAD is less than or equal to (<) 2 pg/mL in PhenoSense mAb assay

(Monogram).
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HIV sensitive to anti-HIV gp120 V3-Glycan Antibodies

[0083] In some embodiments, the patient is identified by receiving a report of the HIV
species infecting the patient that identifies the HIV gp120 amino acids residues present at the
designated amino acid positions of interest, e.g., at positions 332 and 325, and one or more
amino acid positions from the group consisting of: 63, 179, 320 and 330, wherein the amino acid
positions are with reference to SEQ ID NO: 4 (supra, HXB2 subtype B HIV-1 isolate (GenBank
Accession No. K0345; corresponding to residues 1-511 of NCBI Ref Seq No. NP_057856.1).
Assays useful for determining whether a subject is likely to be sensitive to an anti-HIV gp120
V3-glycan antibody, including 10-1074-LS, is described, e.g., in WO 2020/236753, which is

hereby incorporated herein by reference in its entirety for all purposes.

[0084] In some embodiments, the patient is identified by conducting one or more assays
(e.g., polynucleotide or polypeptide sequencing) to determine the amino acid sequence(s) of the
gp120 or the amino acid residues present at the designated amino acid positions of interest of the
gp120 protein(s) of the HIV species infecting the patient. Identification of the full length or
partial sequences of the gp120 proteins obtained from the subject can be determined at the
polynucleotide or polypeptide level. In some embodiments, the amino acids present at the

gp120 residue positions of interest are determined at the polypeptide level.

[0085] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325 and T63,

wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0086] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325 and L179,

wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0087] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325 and T320,

wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0088] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325 and H330,

wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0089] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325, T63 and L179,

wherein the amino acid positions are with reference to SEQ ID NO: 4.
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[0090] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325, T63 and T320,

wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0091] In some embodiments, the subject is infected with HIV clade B viruses. In
various embodiments, the methods entail identifying a subject infected with an HIV or a
population of HIV expressing a gp120 comprising N332glycan, D325, T63 and H330, wherein
the amino acid positions are with reference to SEQ ID NO: 4. In various embodiments, the
methods entail identifying a subject infected with an HIV or a population of HIV expressing a
gp120 comprising N332glycan, D325, T63, 1179, T320 and H330, wherein the amino acid
positions are with reference to SEQ ID NO: 4.

[0092] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325, T320 and H330,

wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0093] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325, L.179, T320 and
H330, wherein the amino acid positions are with reference to SEQ ID NO: 4. In some
embodiments, the subject is infected with HIV clade A and/or HIV clade C viruses. In some

embodiments, the subject is infected with HIV clade A, clade B and/or HIV clade C viruses.

[0094] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325, T63, L179 and
T320, wherein the amino acid positions are with reference to SEQ ID NO: 4.

[0095] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising N332glycan, D325, T63, L179 and
H330, wherein the amino acid positions are with reference to SEQ ID NO: 4.

HIV sensitive to anti-HIV gp120 CD4bs Antibodies

[0096] In some embodiments, the patient is identified by receiving a report of the HIV
species infecting the patient that identifies the HIV gp120 amino acids residues present at the
designated amino acid positions of interest, e.g., at position 201, and one or more amino acid
positions from the group consisting of: 102, 108, 281, 318 and 353, wherein the amino acid
positions are with reference to SEQ ID NO: 439. In some embodiments, the patient is identified
by conducting one or more assays (e.g., polynucleotide or polypeptide sequencing) to determine

the amino acid sequence(s) of the gp120 or the amino acid residues present at the designated
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amino acid positions of interest of the gp120 protein(s) of the HIV species infecting the patient.
Identification of the full length or partial sequences of the gp120 proteins obtained from the
subject can be determined at the polynucleotide or polypeptide level. In some embodiments, the
amino acids present at the gp120 residue positions of interest are determined at the polypeptide
level. Assays useful for determining whether a subject is likely to be sensitive to an anti-HIV
gp120 CD4 binding site antibody, including 3BNC117-LS, is described, e.g., in

WO 2022/103758, which is hereby incorporated herein by reference in its entirety for all

purposes.

[0097] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising 1201 and F353, wherein the amino
acid positions are with reference to SEQ ID NO: 439.

[0098] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising 1201, 1108 and F353, wherein the

amino acid positions are with reference to SEQ ID NO: 439.

[0099] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising 1201, 1108, A281 and F353, wherein
the amino acid positions are with reference to SEQ ID NO: 439.

[0100] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising 1201, E102, 1108, A281 and F353,

wherein the amino acid positions are with reference to SEQ ID NO: 439.

[0101] In various embodiments, the methods entail identifying a subject infected with an
HIV or a population of HIV expressing a gp120 comprising 1201, E102, 1108, A281, Y318 and
F353, wherein the amino acid positions are with reference to SEQ ID NO: 439.

[0102] In some embodiments, the subject is infected with HIV clade (a.k.a., HIV
subtype) B viruses. In some embodiments, the subject is infected with HIV clade (a.k.a., HIV
subtype) A and/or HIV clade (a.k.a., HIV subtype) C viruses. In some embodiments, the subject
is infected with HIV clade (a.k.a., HIV subtype) A, clade B and/or HIV clade (a.k.a., HIV
subtype) C viruses.

Determining g¢p120 Amino Acids of Interest

[0103] Determination of the amino acid residues at HIV gp120 sequences of a subject at
the designated positions of interest, e.g., at 332 and 325, and one or more amino acid positions

from the group consisting of: 63, 179, 320 and 330, wherein the amino acid positions are with
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reference to SEQ ID NO: 3, can be done at the polynucleotide or polypeptide level. At the level
of the polynucleotide, HIV RNA or proviral DNA isolated from one or more biological samples
can be sequenced using methods known in the art. In some embodiments, HIV RNA or proviral
DNA isolated from two or more biological samples of a subject are sequenced. In some
embodiments, the two or more biological samples are obtained from different tissue sources
(e.g., blood, peripheral blood mononuclear cells, lymph nodes and/or semen). In some
embodiments, the two or more biological samples are obtained at different time points, e.g., 1, 2,

3,4,5,6,7 or 8 weeks apart, 3,4,5,6,7,8,9, 10, 11 or 12 months apart.

[0104] As appropriate, primers that anneal to and amplify the HIV env coding sequence,
and particularly the CD4bs region of gp120, can be used. In some embodiments, nested sets of
primers can be used. In various embodiments, the RNA is sequenced directly or reverse-
transcriptase polymerase chain reaction (RT-PCR) can be performed. In some embodiments,
Sanger sequencing can be performed, e.g., when sequencing to determine amino acid residues in
the CD4bs region, or when sequencing a sample from a patient in an early Fiebig stage of
disease, e.g., prior to Fiebig stage III, e.g., Fiebig stages I or II. In various embodiments, single
genome amplification (SGA) and sequencing is performed. Methods for single genome
amplification (SGA) and sequencing of plasma HIV virion RNA, are described, e.g., in Salazar-
Gonzalez, et al. (2008) J Virol 82:3952-3970; and Keele, et al., Proc Natl Acad Sci U S A.
(2008) 105(21):7552-7. Application of SGA to determining amino acid sequence variance in
HIV gp120 sequences, and which can be employed in the herein described methods, is
described, e.g., in Bar, et al., N Engl J Med. (2016) 375(21):2037-2050; and Mendoza, et al.,
Nature. (2018) 561(7724):479-484. In various embodiments, high throughput, Next Generation
Sequencing (NGS), massively parallel or deep sequencing techniques are employed to sequence
gp120, including at least the CD4bs region, from a population of HIV species in one or more
biological samples from a single patient or subject. In such cases, multiple nucleic acid
sequences encoding at least the CD4bs region of gp120 are sequenced and aligned. In some
embodiments, the full-length of gp120 is sequenced. Illustrative platforms for performing NGS
sequencing that can be used for determining the gp120 sequences of HIV species in one or more
biological samples from a patient include Illumina (Solexa) (illumina.com), Ion torrent: Proton /
PGM sequencing (thermofisher.com), SOLiD (thermofisher.com), and Single Molecule, Real-
Time (SMRT) Sequencing (Pacific Biosciences, pacb.com). Methods for isolating and
sequencing HIV gp120, including at least the CD4bs region, from patients, and which can be
applied in the present methods, are described in, e.g., Shioda, et al., J Virol. (1997) 71(7):4871-
81; Colon, et al., J Virol Antivir Res. (2015) 4(3). pii: 143 (PMID: 27358904 ); Kafando, et al.,
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PLoS One. (2017) 12(12):e0189999; Hebberecht, ef al., PLoS One. (2018) 13(4):e0195679,
Andrews, et al., Sci Rep. (2018) 8(1):5743 and Landais, et al. Immunity. (2017) 47(5):990-1003.
As appropriate, shorter sequence reads of the nucleic acid sequences (“‘contigs™) can be
assembled into longer sequences, including at least the CD4bs region of gp120. Methods of
contig assembly of HIV genomic sequences that can be applied in the present methods are
described, e.g., in Huang, et al., Bioinformation. (2018) 14(8):449-454; Hiener, et al., J Vis Exp.
(2018) Oct 16;(140). doi: 10.3791/58016; and Wymant, et al., Virus Evol. (2018) May
18;4(1):vey007. doi: 10.1093/ve/vey007.

5. Combination Therapies

[0105] In certain embodiments, a method for treating or preventing an HIV infection in a
human having or at risk of having the infection is provided, comprising administering to the
human a therapeutically effective amount of the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies, as disclosed herein, in combination with a therapeutically effective
amount of one or more (e.g., one, two, three, four, one or two, one to three or one to four)
additional therapeutic agents. In one embodiment, a method for treating an HIV infection in a
human having or at risk of having the infection is provided, comprising administering to the
human a therapeutically effective amount of the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies, as disclosed herein, in combination with a therapeutically effective
amount of one or more (e.g., one, two, three, four, one or two, one to three or one to four)

additional therapeutic agents.

[0106] In one embodiment, pharmaceutical compositions comprising the anti-HIV gp120
V3 glycan and anti-HIV gp120 CD4bs binding antibodies, as disclosed herein, in combination
with one or more (e.g., one, two, three, four, one or two, one to three or one to four) additional

therapeutic agents, and a pharmaceutically acceptable carrier, diluent, or excipient are provided.

[0107] In certain embodiments, provided are methods for treating an HIV infection,
comprising administering to a patient in need thereof a therapeutically effective amount of the
anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-binding
fragment thereof, as described herein, in combination with a therapeutically effective amount of

one or more additional therapeutic agents which are suitable for treating an HIV infection.

[0108] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies or antigen-binding fragment thereof is combined with one, two, three,

four, or more additional therapeutic agents. In certain embodiments, the anti-HIV gp120 V3
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glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-binding fragment thereof is
combined with two additional therapeutic agents. In other embodiments, the anti-HIV gp120 V3
glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-binding fragment thereof is
combined with three additional therapeutic agents. In further embodiments, the anti-HIV gp120
V3 glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-binding fragment thereof is
combined with four additional therapeutic agents. The one, two, three, four, or more additional
therapeutic agents can be different therapeutic agents selected from the same class of therapeutic
agents, (e.g., one or more anti-HIV broadly neutralizing antibodies), and/or they can be selected

from different classes of therapeutic agents.

Administration of HIV Combination Therapy

[0109] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies or antigen-binding fragment thereof, as described herein, is co-
administered with one or more additional therapeutic agents. Co-administration of an anti-HIV
gp120 CD4bs binding antibodies disclosed herein with one or more additional therapeutic agents
generally refers to simultaneous or sequential administration of an anti-HIV gp120 CD4bs
binding antibodies disclosed herein and one or more additional therapeutic agents, such that
therapeutically effective amounts of the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs
binding antibodies disclosed herein and the one or more additional therapeutic agents are both
present in the body of the patient. When administered sequentially, the combination may be

administered in two or more administrations.

[0110] Co-administration includes concurrent administration as well as administration of
unit dosages of the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies or
antigen-binding fragment thereof, as described herein before or after administration of unit
dosages of one or more additional therapeutic agents. For example, the anti-HIV gp120 V3
glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-binding fragment thereof, as
described herein, may be administered within seconds, minutes, hours or days of the
administration of the one or more additional therapeutic agents. In some embodiments, a unit
doses of anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies disclosed
herein is administered first, followed within seconds, minutes, hours or days by administration
of a unit dose of one or more additional therapeutic agents. Alternatively, a unit dose of one or
more additional therapeutic agents is administered first, followed by administration of a unit
doses anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies disclosed

herein within seconds, minutes, hours or days. In other embodiments, a unit doses of anti-HIV
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gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies disclosed herein is
administered first, followed, after a period of hours (e.g., 1-12 hours, 1-24 hours, 1-36 hours, 1-
48 hours, 1-60 hours, 1-72 hours), by administration of a unit dose of one or more additional
therapeutic agents. In yet other embodiments, a unit dose of one or more additional therapeutic
agents is administered first, followed, after a period of hours (e.g., 1-12 hours, 1-24 hours, 1-36
hours, 1-48 hours, 1-60 hours, 1-72 hours), by administration of a unit dose of an anti-HIV

gp120 CD4bs binding antibodies disclosed herein.

[0111] In certain embodiments, the anti-HIV gp120 V3-glycan binding antibody and the
anti-HIV gp120 CD4bs binding antibody disclosed herein are further combined with one or
more additional therapeutic agents in a unitary dosage form for simultaneous administration to a
patient, for example as a solid, liquid or suspension dosage form for oral, intravenous,

intramuscular or subcutaneous administration.

[0112] In certain embodiments, the serum half-life extended anti-HIV gp120 V3 glycan
and anti-HIV gp120 CD4bs binding antibodies are formulated as a liquid solution or suspension
which may optionally contain one or more other compounds useful for treating HIV. In certain
embodiments, the liquid solution or suspension can contain another active ingredient for treating
HIV, such as HIV protease inhibitors, HIV non-nucleoside or non-nucleotide inhibitors of
reverse transcriptase, HI'V nucleoside or nucleotide inhibitors of reverse transcriptase, HIV
integrase inhibitors, HIV non-catalytic site (or allosteric) integrase inhibitors, pharmacokinetic

enhancers, and combinations thereof.

[0113] In certain embodiments, such liquid solutions or suspensions are suitable for
administration twice annually, e.g., every 6 months (Q6M), every 26 weeks (Q26W), every 25
weeks (Q25W), or every 24 weeks (Q24W).

HIV Combination Therapy

[0114] In the above embodiments, the additional therapeutic agent may be an anti-HIV
agent. Illustrative anti-HIV agents that can be combined or co-administered include without
limitation a third anti-HIV antibody, HIV protease inhibitors, HIV non-nucleoside or non-
nucleotide inhibitors of reverse transcriptase, HIV nucleoside or nucleotide inhibitors of reverse
transcriptase, HIV integrase inhibitors, HIV non-catalytic site (or allosteric) integrase inhibitors,
HIV entry inhibitors, HIV maturation inhibitors, HIV capsid inhibitors, nucleocapsid protein 7
(NCp7) inhibitors, HIV Tat or Rev inhibitors, inhibitors of Tat-TAR-P-TEFb,

immunomodulators (e.g., immunostimulators), immunotherapeutic agents, antibody-drug
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conjugates, gene modifiers, gene editors (such as CRISPR/Cas9, zinc finger nucleases, homing
nucleases, synthetic nucleases, TALENSs), cell therapies (such as chimeric antigen receptor T-
cell, CAR-T, and engineered T-cell receptors, TCR-T, autologous T-cell therapies, engineered B
cells, NK cells), latency reversing agents, immune-based therapies, phosphatidylinositol 3-
kinase (PI3K) inhibitors, HIV antibodies, bispecific antibodies and “antibody-like” therapeutic
proteins, HIV p17 matrix protein inhibitors, IL-13 antagonists, peptidyl-prolyl cis-trans
isomerase A modulators, protein disulfide isomerase inhibitors, complement C5a receptor
antagonists, DNA methyltransferase inhibitor, Fatty acid synthase inhibitor, HIV vif gene
modulators, Vif dimerization antagonists, HIV-1 viral infectivity factor inhibitors, HIV-1 Nef
modulators, TNF alpha ligand inhibitors, HIV Nef inhibitors, Hck tyrosine kinase modulators,
mixed lineage kinase-3 (MLK-3) inhibitors, HIV-1 splicing inhibitors, integrin antagonists,
nucleoprotein inhibitors, splicing factor modulators, COMM domain containing protein 1
modulators, HIV ribonuclease H inhibitors, IFN antagonists, retrocyclin modulators, CD3
antagonists, CDK-4 inhibitors, CDK-6 inhibitors, CDK-9 inhibitors, Cytochrome P450 3
inhibitors, CXCR4 modulators, dendritic ICAM-3 grabbing nonintegrin 1 inhibitors, HIV GAG
protein inhibitors, HIV POL protein inhibitors, Complement Factor H modulators, ubiquitin
ligase inhibitors, deoxycytidine kinase inhibitors, cyclin dependent kinase inhibitors, HPK1
(MAP4K1) inhibitors, proprotein convertase PC9 stimulators, ATP dependent RNA helicase
DDX3X inhibitors, reverse transcriptase priming complex inhibitors, G6PD and NADH-oxidase
inhibitors, mMTOR complex 1 inhibitors, mTOR complex 2 inhibitors, P-Glycoprotein
modulators, RNA polymerase modulators, TAT protein inhibitors, prolylendopeptidase
inhibitors, Phospholipase A2 inhibitors, pharmacokinetic enhancers, HIV gene therapy, HIV

vaccines, anti-HIV peptides, and combinations thereof.

[0115] In some embodiments, the additional therapeutic agent is selected from the group
consisting of combination drugs for HIV, other drugs for treating HIV, HIV protease inhibitors,
HIV reverse transcriptase inhibitors, HIV integrase inhibitors, HIV non-catalytic site (or
allosteric) integrase inhibitors, HIV entry (fusion) inhibitors, HIV maturation inhibitors, latency
reversing agents, HIV capsid inhibitors, HIV Tat or Rev inhibitors, immunomodulators, (e.g.,
immunostimulators), immunotherapeutic agents, immune-based therapies, PI3K inhibitors, HIV
antibodies, and bispecific antibodies, and “antibody-like” therapeutic proteins, and combinations

thereof.

[0116] In some embodiments, the additional therapeutic agent or agents are chosen from

HIV protease inhibitors, HIV non-nucleoside or non-nucleotide inhibitors of reverse
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transcriptase, HIV nucleoside or nucleotide inhibitors of reverse transcriptase, HIV integrase
inhibitors, HIV capsid inhibitors, gp41 inhibitors, CXCR4 inhibitors, gp120 inhibitors, CCRS
inhibitors, Nef inhibitors, latency reversing agents, HIV bNAbs, agonists of TLR7, TLRS,
and/or TLR9, HIV vaccines, cytokines, immune checkpoint inhibitors, FL'T3 ligands, T cell and
NK cell recruiting bispecific antibodies, chimeric T cell receptors targeting HIV antigens,

pharmacokinetic enhancers, and other drugs for treating HIV, and combinations thereof.

[0117] In some embodiments, the additional therapeutic agent or agents are chosen from
dolutegravir, cabotegravir, islatravir, darunavir, bictegravir, elsulfavirine, rilpivirine, and

lenacapavir, and combinations thereof.

Additional Anti-HIV Antibodies

[0118] In some embodiments, the anti-HIV gp120 V3-glycan binding antibody and the
anti-HIV gp120 CD4bs binding antibody disclosed herein are further combined with one or
more additional anti-HIV antibodies. In some embodiments, the one or more additional
antibodies bind to an epitope or region of gp120 selected from the group consisting of: (i)
second variable loop (V2) and/or Env trimer apex; (ii) gp120/gp41 interface; or (iii) silent face
of gp120. The foregoing epitopes or regions of gp120 bound by broadly neutralizing antibodies
are described, e.g., in McCoy, Retrovirology (2018) 15:70; Sok and Burton, Nat Immunol. 2018
19(11):1179-1188; Possas, et al., Expert Opin Ther Pat. 2018 Jul;28(7):551-560; and
Stephenson and Barouch, Curr HIV/AIDS Rep (2016) 13:31-37, which are hereby incorporated

herein by reference in their entirety for all purposes.

[0119] In some embodiments, the combination therapy entails co-administration of an
anti-HIV gp120 V3-glycan binding antibody and the anti-HIV gp120 CD4bs binding antibody
and one or more additional anti-HIV broadly neutralizing antibodies or bNAbs (i.e., a
neutralizing antibody that neutralizes multiple HIV-1 viral strains). Various bNAbs are known
in the art and may be used as a combining therapeutic agent. Additional illustrative bNAbs of
use include, those that comprise VH and VL that bind to or compete with an epitope or region of
gp120 selected from the group consisting of: (i) second variable loop (V2) and/or Env trimer

apex; (ii) gp120/gp41 interface; or (iii) silent face of gp120.

[0120] In some embodiments, the combination therapy includes an antibody that binds to
an epitope or region of gp120 in the second variable loop (V2) and/or Env trimer apex and
competes with or comprises CDRs and/or VH and VL regions from an antibody selected from

the group consisting of PG9, PG16, PGC14, PGG14, PGT-142, PGT-143, PGT-144, PGT-145,
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CHO1, CH59, PGDM1400, CAP256, CAP256-VRC26.08, CAP256-VR(C26.09, CAP256-
VRC26.25, PCT64-24E and VRC38.01.

[0121] In some embodiments, the combination therapy includes an antibody that binds to
an epitope or region of gp120 in the gp120/gp41 interface and competes with or comprises
CDRs and/or VH and VL regions from an antibody selected from the group consisting of PGT-
151, CAP248-2B, 35022, 8ANC195, ACS202, VRC34 and VRC34.01.

[0122] In some embodiments, the combination therapy includes an antibody that binds to
an epitope or region of the gp120 silent face and competes with or comprises second VH and VL

regions from antibody VRC-PGOS.

[0123] In some embodiments, the combination therapy includes an antibody that binds to
an epitope or region of gp41 in the membrane proximal region (MPER) and competes with or
comprises second VH and VL regions from an antibody selected from the group consisting of
10ES8, 10E8v4, 10E8-5R-100cF, 4E10, DH511.11P, 2F5, 7b2, and LNO1. In some
embodiments, the combination therapy includes an antibody that binds to an epitope or region of
KLIC (“KLIC” disclosed as SEQ ID NO: 496), an immutable site of the transmembrane protein
gp41 and competes with or comprises second VH and VL regions from Clone 3 human
monoclonal antibody (C13hmAb) (Protheragen). See, e.g., Vanini, et al., AIDS. (1993)
7(2):167-74.

[0124] In some embodiments, the combination therapy includes an antibody that binds to
and epitope or region of the gp41 fusion peptide and competes with or comprises second VH

and VL regions from an antibody selected from the group consisting of VRC34 and ACS202.

[0125] In some embodiments, the combination therapy includes a multi-specific, e.g., a
bispecific or tri-specific antibody that binds to an HIV antigen. Examples of HIV bispecific and
trispecific antibodies include MGDO014, B12BiTe, BilA-SG, TMB-bispecific, SAR-441236,
VRC-01/PGDM-1400/10E8v4, 10E8.4/iMab, and 10E8v4/PGT121-VRCOI.

[0126] Prior to administration, the bNAbs may be improved to have enhanced drug-like-
properties, reduced immunogenicity, enhanced ADCC, and suitable pharmacokinetic properties.
Such antibodies were shown to bind to the HIV envelope glycoprotein expressed on the surface
of virion or infected cells, and mediate both direct neutralization of the virus as well as potent
NK, Monocyte and PBMC killing of these cells. This property allows the antibodies to treat
HIV infections by neutralizing the virus, and also kill and eliminate latently HIV infected cells

in infected individuals, potentially leading to a sterilizing cure for HIV.
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[0127] In various embodiments, all antibodies administered in a combination anti-HIV
antibody therapy can have Fc and/or post-translational modifications that increase serum half-

life and/or enhance effector activity, as described above.

[0128] In various embodiments, the anti-HIV gp120 CD4bs binding antibody or antigen-
binding fragments, and optionally combined bNAbs, can be in vivo delivered, e.g., expressed in
vivo from administered mRNA or engineered B-cells. Examples of in vivo delivered bNAbs
include AAV8-VRCO07; mRNA encoding anti-HIV antibody VRCO1; and engineered B-cells
encoding 3BNC117 (Hartweger et al, J. Exp. Med. 2019, 1301).

HIV Combination Drugs

[0129] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one, two, three, four or more
additional anti-HIV therapeutic agents. Example anti-HIV combination drugs that can be co-
administered include without limitation ATRIPLA® (efavirenz, tenofovir disoproxil fumarate,
and emtricitabine); COMPLERA® (EVIPLERA®; rilpivirine, tenofovir disoproxil fumarate,
and emtricitabine); STRIBILD® (elvitegravir, cobicistat, tenofovir disoproxil fumarate, and
emtricitabine); TRUVADA® (tenofovir disoproxil fumarate and emtricitabine; TDF+FTC);
DESCOVY® (tenofovir alafenamide and emtricitabine); ODEFSEY® (tenofovir alafenamide,
emtricitabine, and rilpivirine); GENVOYA® (tenofovir alafenamide, emtricitabine, cobicistat,
and elvitegravir); SYMTUZA® (darunavir, tenofovir alafenamide hemifumarate, emtricitabine,
and cobicistat); efavirenz, lamivudine, and tenofovir disoproxil fumarate; lamivudine and
tenofovir disoproxil fumarate; tenofovir and lamivudine; tenofovir alafenamide and
emtricitabine ;tenofovir alafenamide hemifumarate and emtricitabine; tenofovir alafenamide
hemifumarate, emtricitabine, and rilpivirine; tenofovir alafenamide hemifumarate, emtricitabine,
cobicistat, and elvitegravir; tenofovir analog; COMBIVIR® (zidovudine and lamivudine;
AZT+3TC); EPZICOM® (LIVEXA®; abacavir sulfate and lamivudine; ABC+3TC);
KALETRA® (ALUVIA®; lopinavir and ritonavir); TRIUMEQ® (dolutegravir, abacavir, and
lamivudine); BIKTARVY® (bictegravir + emtricitabine + tenofovir alafenamide), DOVATO®
(dolutegravir and lamivudine), TRIZIVIR® (abacavir sulfate, zidovudine, and lamivudine;
ABC+AZT+3TC); atazanavir and ritonavir (ATZ+RTV); atazanavir and cobicistat; atazanavir
sulfate and cobicistat; atazanavir sulfate and ritonavir, PREZCOBIX® (darunavir and
cobicistat); dolutegravir and rilpivirine; dolutegravir and rilpivirine hydrochloride; dolutegravir,
abacavir sulfate, and lamivudine; lamivudine, nevirapine, and zidovudine; raltegravir and

lamivudine; doravirine, lamivudine, and tenofovir disoproxil fumarate; doravirine, lamivudine,
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and tenofovir disoproxil; dolutegravir + lamivudine, lamivudine + abacavir + zidovudine,
lamivudine + abacavir, lamivudine + tenofovir disoproxil fumarate, lamivudine + zidovudine +
nevirapine, lopinavir + ritonavir, lopinavir + ritonavir + abacavir + lamivudine, lopinavir +
ritonavir + zidovudine + lamivudine, tenofovir + lamivudine, ACC-008 (ACC-007 +
lamivudine + tenofovir disoproxil fumarate), VM-1500 + emtricitabine + tenofovir disoproxil,
and tenofovir disoproxil fumarate + emtricitabine + rilpivirine hydrochloride, lopinavir ,
ritonavir, zidovudine, lopinavir + ritonavir + abacavir + lamivudine, and lamivudine;
cabotegravir + rilpivirine; 3-BNC117 + albuvirtide, (elsulfavirine; VM-1500), VM-1500A,
lenacapavir + islatravir (oral, injectable), and dual-target HIV-1 reverse

transcriptase/nucleocapsid protein 7 inhibitors.

Other HIV Drugs

[0130] Examples of other drugs for treating HIV include, but are not limited to,
aspernigrin C, Gamimune, metenkefalin, naltrexone, Prolastin, REP 9, VSSP, Hlviral, SB-728-
T, 1,5-dicaffeoylquinic acid, rHIV7-shl-TAR-CCR5RZ, AAV-eCD4-Ig gene therapy, MazF
gene therapy, BlockAide, bevirimat, ABBV-382, obefazimod (ABX-464), AG-1105, APH-
0812, APH0202, bryostatin-1, bryostatin-23, bryostatin analogs, SUW-133, BIT-225, BRII-732,
BRII-778, Codivir, CYT-107, CS-TATI-1, fluoro-beta-D-arabinose nucleic acid (FANA)-
modified antisense oligonucleotides, FX-101, griffithsin, HGTV-43, HPH-116, HRS-5685,
HivCide-I, hydroxychloroquine, IMB-10035, IMO-3100, IND-02, JL-18008, LADAVRU,
LLDT-8, MK-1376, MK-2048, MK-4250, MK-8507, MK-8558, islatravir (MK-8591), NOV-
205, OB-002H, ODE-Bn-TFV, PA-1050040 (PA-040), PC-707, PGN-007, QF-036, S-648414,
SCY-635, SB-9200, SCB-719, TR-452, TEV-90110, TEV-90112, TEV-90111, TEV-90113,
RN-18, DIACC-1010, Fasnall, Immuglo, 2-CLIPS peptide, HRF-4467, thrombospondin
analogs, TBL-1004HI, VG-1177, x1-081, AVI-CO-004, rthSP-D, [18F]-MC-225, URMC-099-
C, RES-529, Verdinexor, IMC-M113V, IML-106, antiviral fc conjugate (AVC), WP-1096, WP-
1097, Gammora, ISR-CO48, ISR-48, ISR-49, MK-8527, cannabinoids, ENOB-HV-32, T-1144,
VIR-576, nipamovir, Covimro, WP-1122, ZFP-362, and ABBV-1882.

HIV Protease Inhibitors

[0131] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV protease inhibitor.
Examples of HIV protease inhibitors include without limitation amprenavir, atazanavir,
brecanavir, darunavir, fosamprenavir, fosamprenavir calcium, indinavir, indinavir sulfate,

lopinavir, nelfinavir, nelfinavir mesylate, ritonavir, saquinavir, saquinavir mesylate, tipranavir,
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ASC-09 + ritonavir, AEBL-2, DG-17, elunonavir (GS-1156), TMB-657 (PPL-100), T-169, BL-
008, MK-8122, TMB-607, GRL-02031 and TMC-310911. Additional examples of HIV
protease inhibitors are described, e.g., in U.S. Patent No. 10,294,234, and U.S. Patent Appl.
Publ. Nos. US2020030327 and US2019210978.

HIV ribonuclease H inhibitors

[0132] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV ribonuclease H inhibitor.
Examples of HIV ribonuclease H inhibitors that can be combined include without limitation

NSC-727447.

HIV Nef inhibitors

[0133] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV Nef inhibitor. Examples
of HIV Nef inhibitors that can be combined with include without limitation FP-1.

HIV Reverse Transcriptase Inhibitors

[0134] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a non-nucleoside or non-
nucleotide inhibitor. Examples of HIV non-nucleoside or non-nucleotide inhibitors of reverse
transcriptase include without limitation dapivirine, delavirdine, delavirdine mesylate, doravirine,
difluoro-biphenyl-diarylpyrimidines (DAPY), efavirenz, etravirine, GS-5894, lentinan,
nevirapine, rilpivirine, ACC-007, ACC-018, AIC-292, F-18, KM-023, PC-1005, M1-TFV, M2-
TFV, VM-1500A-LAI, PF-3450074, elsulfavirine (sustained release oral), doravirine + islatravir
(fixed dose combination/oral tablet formulation), elsulfavirine (long acting injectable

nanosuspension), and elsulfavirine (VM-1500).

[0135] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV nucleoside or nucleotide
inhibitor. Examples of HIV nucleoside or nucleotide inhibitors of reverse transcriptase include
without limitation adefovir, adefovir dipivoxil, azvudine, emtricitabine, tenofovir, tenofovir
alafenamide, tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate, tenofovir
disoproxil, tenofovir disoproxil fumarate, tenofovir octadecyloxyethyl ester (AGX-1009),
tenofovir amibufenamide fumarate (HS-10234), tenofovir disoproxil hemifumarate, VIDEX®
and VIDEX EC® (didanosine, ddl), abacavir, abacavir sulfate, alovudine, apricitabine,

censavudine, didanosine, elvucitabine, festinavir, fosalvudine tidoxil, CMX-157, dapivirine,
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doravirine, etravirine, OCR-5753, tenofovir disoproxil orotate, fozivudine tidoxil, lamivudine,
phosphazid, stavudine, zalcitabine, zidovudine, rovafovir etalafenamide (GS-9131), GS-9148,
GS-1614, GSK-4023991, MK-8504, islatravir, MK-8583, VM-2500, and KP-1461.

[0136] Additional examples of HIV nucleoside or nucleotide inhibitors of reverse
transcriptase include, but are not limited to, those described in patent publications
US2007049754, US2016250215, US2016237062, US2016251347, US2002119443,
US2013065856, US2013090473, US2014221356, and WO04096286.

HIV Integrase Inhibitors

[0137] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV integrase inhibitor.
Examples of HIV integrase inhibitors include without limitation elvitegravir, elvitegravir
(extended-release microcapsules), curcumin, derivatives of curcumin, chicoric acid, derivatives
of chicoric acid, 3,5-dicaffeoylquinic acid, derivatives of 3,5-dicaffeoylquinic acid,
aurintricarboxylic acid, derivatives of aurintricarboxylic acid, caffeic acid phenethyl ester,
derivatives of caffeic acid phenethyl ester, tyrphostin, derivatives of tyrphostin, quercetin,
derivatives of quercetin, raltegravir, PEGylated raltegravir, dolutegravir, JTK-351, bictegravir,
AVX-15567, cabotegravir (long acting injectable), diketo quinolin-4-1 derivatives, GS-1720,
GS-6212, GS-1219, GS-3242, VHA4524184, integrase-LEDGF inhibitor, ledgins, M-522, M-532,
MK-0536, NSC-310217, NSC-371056, NSC-48240, NSC-642710, NSC-699171, NSC-699172,
NSC-699173, NSC-699174, S-365598, stilbenedisulfonic acid, T169, STP-0404, VM-3500,
XVIR-110, and ACC-017.

[0138] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a HIV non-catalytic site, or

allosteric, integrase inhibitor (NCINI). Examples of HIV non-catalytic site, or allosteric,

integrase inhibitors (NCINI) include without limitation CX-05045, CX-05168, and CX-14442.

Capsid Inhibitors

[0139] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a capsid inhibitor. Examples of
capsid inhibitors that can be combined with an agent of this disclosure include capsid
polymerization inhibitors or capsid disrupting compounds, HIV nucleocapsid p7 (NCp7)
inhibitors such as azodicarbonamide, HIV p24 capsid protein inhibitors, lenacapavir (GS-6207),
VH4004280, VH4011499, GS-CA1, AVI-621, AVI-101, AVI-201, AVI-301, and AVI-CAN1-

67



10

15

20

25

30

WO 2024/044477 PCT/US2023/072098

15 series, PF-3450074, and compounds described in Intl. Patent Publ. No. WO 2019/087016 and
U.S. Patent Publ. Nos. US2014/0221356, US2016/0016973, US2018/0051005,
US2016/0108030.

HIV Viral Infectivity Factor Inhibitors

[0140] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV viral infectivity factor
inhibitor. Examples of HIV viral infectivity factor inhibitors include 2-amino-N-(2-

methoxyphenyl)-6-((4-nitrophenyl)thio)benzamide derivatives and Irino-L.

HIV Entryv Inhibitors

[0141] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV entry inhibitor.
Examples of HIV entry (fusion) inhibitors include AAR-501, LBT-5001, cenicriviroc, CCRS
inhibitors, gp41 inhibitors, CD4 attachment inhibitors, gp120 inhibitors, gp160 inhibitors and
CXCR4 inhibitors.

[0142] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a CCRS inhibitor. Examples of
CCRS inhibitors include aplaviroc, vicriviroc, maraviroc, maraviroc (long-acting injectable
nanoemulsion), cenicriviroc, leronlimab (PRO-140), adaptavir (RAP-101), nifeviroc (TD-0232),
anti-GP120/CD4 or CCRS bispecific antibodies, B-07, MB-66, polypeptide C25P, TD-0680,

thioraviroc and vMIP (Haimipu).

[0143] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a CXCR4 inhibitor. Examples of
CXCR4 inhibitors include plerixafor, ALT-1188, N15 peptide, balixafortide and vMIP
(Haimipu).

[0144] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a gp41 inhibitor. Examples of
gp41 inhibitors include albuvirtide, enfuvirtide, griffithsin (gp41/gp120/gp160 inhibitor), BMS-
986197, HIV-1 fusion inhibitors (P26-Bapc), ITV-1, ITV-2, ITV-3, ITV-4, CPT-31, CI3hmAb,
lipovirtide, PIE-12 trimer and sifuvirtide.

[0145] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a CD4 attachment inhibitor.

Examples of CD4 attachment inhibitors include ibalizumab and CADA analogs.
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[0146] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120

CD4bs binding antibodies described herein are combined with a gp120 inhibitor. Examples of
gp120 inhibitors include anti-HIV microbicide, Radha-108 (receptol) 3B3-PE38, BMS818251,
BanLec, bentonite-based nanomedicine, fostemsavir tromethamine, IQP-0831, VVX-004, and

BMS-663068.

[0147] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a gp160 inhibitor. Examples of

gp160 inhibitors that can be combined include fangchinoline.

HIV Maturation Inhibitors

[0148] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV maturation inhibitor.
Examples of HIV maturation inhibitors include BMS-955176, GSK-3640254, VH-3739937
(GSK-3739937), HRF-10071 and GSK-2838232.

Latency Reversing Agents

[0149] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV latency reversing agent.
Examples of latency reversing agents that can be combined with the one or more multi-specific
antigen binding molecules, described herein, include IL-15 receptor agonists (e.g., ALT-803;
interleukin-15/Fc fusion protein (e.g., XmAb24306); recombinant interleukin-15 (e.g., AM0015,
NIZ-985); pegylated IL-15 (e.g., NKTR-255)); toll-like receptor (TLR) agonists (including
TLR7 agonists, e.g., vesatolimod (GS-9620); TLRS8 agonists, e.g., selgantolimod (GS-9688);
TLR9Y agonists, e.g., lefitolimod (MGN-1703), histone deacetylase (HDAC) inhibitors,
proteasome inhibitors such as velcade, protein kinase C (PKC) activators, Smyd2 inhibitors,
BET-bromodomain 4 (BRD4) inhibitors (e.g., such as ZL-0580, apabetalone), ionomycin, IAP
antagonists (inhibitor of apoptosis proteins, such as APG-1387, LBW-242), SMAC mimetics
(including TL32711, LCL161, GDC-0917, HGS1029, xevinapant (AT-406)), Debio-1143,
PMA, SAHA (suberanilohydroxamic acid, or suberoyl, anilide, and hydroxamic acid), NIZ-985,
IL-15 modulating antibodies, (including IL-15, IL-15 fusion proteins and IL-15 receptor
agonists, e.g., ALT-803), JQ1, disulfiram, amphotericin B, and ubiquitin inhibitors such as
largazole analogs, APH-0812, and GSK-343. Examples of PKC activators include indolactam,

prostratin, ingenol B, and DAG-lactones.
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Toll-Like Receptor (TLR) Agonists

[0150] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an agonist of a toll-like receptor
(TLR), e.g., an agonist of TLR1 (NCBI Gene ID: 7096), TLR2 (NCBI Gene ID: 7097), TLR3
(NCBI Gene ID: 7098), TLR4 (NCBI Gene ID: 7099), TLRS (NCBI Gene ID: 7100), TLR6
(NCBI Gene ID: 10333), TLR7 (NCBI Gene ID: 51284), TLR8 (NCBI Gene ID: 51311), TLR9
(NCBI Gene ID: 54106), and/or TLR10 (NCBI Gene ID: 81793).

[0151] Example TLR7 agonists that can be co-administered or combined with the one or
more multi-specific antigen binding molecules, described herein, include without limitation AL-
034, DSP-0509, GS-9620 (vesatolimod), vesatolimod analogs, LHC-165, TMX-101
(imiquimod), GSK-2245035, resiquimod, DSR-6434, DSP-3025, IMO-4200, MCT-465, MEDI-
9197, 3M-051, SB-9922, 3M-052, Limtop, TMX-30X, TMX-202, RG-7863, RG-7854, RG-
7795, and the compounds disclosed in US20100143301 (Gilead Sciences), US20110098248
(Gilead Sciences), US20090047249 (Gilead Sciences), US2010143301 (Gilead Sciences),
US20140045849 (Janssen), US20140073642 (Janssen), W0O2014/056953 (Janssen),
WO02014/076221 (Janssen), W02014/128189 (Janssen), US20140350031 (Janssen),
WO02014/023813 (Janssen), US20080234251 (Array Biopharma), US20080306050 (Array
Biopharma), US20100029585 (Ventirx Pharma), US20110092485 (Ventirx Pharma),
US20110118235 (Ventirx Pharma), US20120082658 (Ventirx Pharma), US20120219615
(Ventirx Pharma), US20140066432 (Ventirx Pharma), US20140088085 (Ventirx Pharma),
US20140275167 (Novira Therapeutics), and US20130251673 (Novira Therapeutics).

[0152] An TLR7/TLRS agonist that can be co-administered is NKTR-262, telratolimod
and BDB-001.
[0153] Example TLRS agonists that can be co-administered or combined with the one or

more multi-specific antigen binding molecules, described herein, include without limitation E-
6887, IMO-4200, IMO-8400, IMO-9200, MCT-465, MEDI-9197, motolimod, resiquimod,
selgantolimod (GS-9688), VTX-1463, VTX-763, 3M-051, 3M-052, and the compounds
disclosed in US2017071944 (Gilead Sciences), US20140045849 (Janssen), US20140073642
(Janssen), W02014/056953 (Janssen), W02014/076221 (Janssen), W0O2014/128189 (Janssen),
US20140350031 (Janssen), W0O2014/023813 (Janssen), US20080234251 (Array Biopharma),
US20080306050 (Array Biopharma), US20100029585 (Ventirx Pharma), US20110092485
(Ventirx Pharma), US20110118235 (Ventirx Pharma), US20120082658 (Ventirx Pharma),
US20120219615 (Ventirx Pharma), US20140066432 (Ventirx Pharma), US20140088085
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(Ventirx Pharma), US20140275167 (Novira Therapeutics), and US20130251673 (Novira

Therapeutics).

[0154] Example TLR9Y agonists that can be co-administered include without limitation
AST-008, cobitolimod, CMP-001, IMO-2055, IMO-2125, litenimod, MGN-1601, BB-001, BB-
006, IMO-3100, IMO-8400, IR-103, IMO-9200, agatolimod, DIMS-9054, DV-1079, DV-1179,
AZD-1419, lefitolimod (MGN-1703), CYT-003, CYT-003-QbG10, tilsotolimod and PUL-042.
Examples of TLR3 agonist include rintatolimod, poly-ICLC, RIBOXXON®, Apoxxim,
RIBOXXIM®, IPH-33, MCT-465, MCT-475, and ND-1.1. Examples of TLR4 agonist include
G-100, and GSK-1795091.

Histone Deacetylase (HDAC) Inhibitors

[0155] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an inhibitor of a histone
deacetylase, e.g., histone deacetylase 1, histone deacetylase 9 (HDACY9, HD7, HD7b, HD?9,
HDAC, HDAC7, HDAC7B, HDAC9B, HDACY9FL, HDRP, MITR; Gene ID: 9734). Examples
of HDAC inhibitors include without limitation, abexinostat, ACY-241, AR-42, BEBT-908,
belinostat, CKD-581, CS-055 (HBI-8000), CT-101, CUDC-907 (fimepinostat), entinostat,
givinostat, mocetinostat, panobinostat, pracinostat, quisinostat (JNJ-26481585), resminostat,
ricolinostat, romidepsin, SHP-141, TMB-ADC, valproic acid (VAL-001), vorinostat,

tinostamustine, remetinostat, and entinostat.

Cvtochrome P450 3 inhibitors

[0156] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a cytochrome P450 3 inhibitor.

Examples of Cytochrome P450 3 inhibitors include without limitation those described in U.S.

Patent No. 7,939,553.

RNA polvmerase modulators

[0157] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an RNA polymerase modulator.

Examples of RNA polymerase modulators include without limitation those described in U.S.

Patent Nos. 10,065,958 and 8,008,264.
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Cyvclin-Dependent Kinase (CDK) inhibitors or antagonists

[0158] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an inhibitor or antagonist of a
cyclin-dependent kinase (CDK), e.g., cyclin dependent kinase 4 (CDK4; NCBI Gene ID: 1019),
cyclin dependent kinase 6 (CDK6; NCBI Gene ID: 1021), cyclin dependent kinase 9 (CDK®9;
NCBI Gene ID: 1025). In some embodiments, the CDK4/CDK6/CDK9 inhibitor or antagonist
is selected from the group consisting of VS2-370.

Stimulator of Interferon Genes (STING) agonists

[0159] In some embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an stimulator of interferon genes
(STING). In some embodiments, the STING receptor agonist or activator is selected from the
group consisting of ADU-S100 (MIW-815), SB-11285, MK-1454, SR-8291, AdVCA0848,
GSK-532, SYN-STING, MSA-1, SR-8291, 5,6-dimethylxanthenone-4-acetic acid (DMXAA),
cyclic-GAMP (cGAMP) and cyclic-di-AMP.

RIG-1 Agonists

[0160] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an agonist of DExD/H-box
helicase 58 (DDXS58; a.k.a., RIG-1, RIG1, RIGI, RLR-1, SGMRT2; NCBI Gene ID: 23586). In
some embodiments, the agents described herein are combined with a RIG-I modulator such as
RGT-100, or NOD2 modulator, such as SB-9200 (a.k.a., GS 9992; inarigivir), and IR-103. An
illustrative RIG-I agonist is KIN1148, described by Hemann, et al., J] Immunol May 1, 2016,
196 (1 Supplement) 76.1. Additional RIG-I agonists are described, e.g., in Elion, et al., Cancer
Res. (2018) 78(21):6183-6195; and Liu, et al., J Virol. (2016) 90(20):9406-19. RIG-I agonists

are commercially available, e.g., from Invivogen (invivogen.com).

LAG-3 and TIM-3 inhibitors

[0161] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an anti-TIM-3 (a.k.a., hepatitis A
virus cellular receptor 2 antibody (HAVCR2; NCBI Gene ID: 84868), such as TSR-022, LY-
3321367, MBG-453, INCAGN-2390. In some embodiments, the anti-HIV gp120 V3 glycan
and anti-HIV gp120 CD4bs binding antibodies described herein are combined with an anti-
LAG-3 (Lymphocyte-activation) (NCBI Gene ID: 3902) antibody, such as relatlimab (ONO-
4482), LAG-525, MK-4280, REGN-3767, INCAGN2385.
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Immune-based Therapies

[0162] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an immune-based therapy.
Examples of immune-based therapies include toll-like receptor (TLR) modulators such as TLR1,
TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRS8, TLRY, TLR10, TLR11, TLR12, AND
TLR13; programmed cell death protein 1 (PD-1) modulators; programmed death-ligand 1 (PD-
L1) modulators; IL-15 modulators (e.g., IL-15 receptor agonists (e.g., ALT-803; interleukin-
15/Fc fusion protein (e.g., XmAb24306); recombinant interleukin-15 (e.g., AMO015, NIZ-985);
pegylated IL-15 (e.g., NKTR-255)); DermaVir; interleukin-7; plaquenil (hydroxychloroquine);
proleukin (aldesleukin, IL-2); interferon alfa; interferon alfa-2b; interferon alfa-n3; pegylated
interferon alfa; interferon gamma; hydroxyurea; mycophenolate mofetil (MPA) and its ester
derivative mycophenolate mofetil (MMF); ribavirin; polymer polyethyleneimine (PEI); gepon;
IL-12; WF-10; VGV-1; MOR-22; BMS-936559; CYT-107, normferon, peginterferon alfa-2a,
peginterferon alfa-2b, RPI-MN, STING modulators, RIG-I modulators, NOD2 modulators, SB-
9200, and IR-103.

[0163] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a TLR agonist. Examples of
TLR agonists include without limitation: vesatolimod (GS-9620), lefitolimod, tilsotolimod,
rintatolimod, DSP-0509, AL-034, G-100, cobitolimod, AST-008, motolimod, GSK-1795091,
GSK-2245035, VTX-1463, selgantolimod (GS-9688), LHC-165, BDB-001, RG-7854,

telratolimod.

Immune Checkpoint Receptor Protein Modulators

[0164] In various embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one or more blockers or
inhibitors of inhibitory immune checkpoint proteins or receptors and/or with one or more
stimulators, activators or agonists of one or more stimulatory immune checkpoint proteins or
receptors. Blockade or inhibition of inhibitory immune checkpoints can positively regulate T-
cell or NK cell activation and prevent immune escape of infected cells. Activation or
stimulation of stimulatory immune check points can augment the effect of immune checkpoint
inhibitors in infective therapeutics. In various embodiments, the immune checkpoint proteins or
receptors regulate T cell responses (e.g., reviewed in Xu, ef al., J Exp Clin Cancer Res. (2018)

37:110). In various embodiments, the immune checkpoint proteins or receptors regulate NK cell
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responses (e.g., reviewed in Davis, et al., Semin Immunol. (2017) 31:64—75 and Chiossone, et

al., Nat Rev Immunol. (2018) 18(11):671-688).

[0165] Examples of immune checkpoint proteins or receptors that can be combined with
the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies described herein
include without limitation CD27, CD70; CD40, CD40LG; CD47, CD48 (SLAME2),
transmembrane and immunoglobulin domain containing 2 (TMIGD2, CD28H), CD84 (LY9B,
SLAMEFS), CD96, CD160, MS4A1 (CD20), CD244 (SLAMF4); CD276 (B7H3); V-set domain
containing T cell activation inhibitor 1 (VTCN1, B7H4); V-set immunoregulatory receptor
(VSIR, B7HS, VISTA); immunoglobulin superfamily member 11 (IGSF11, VSIG3); natural
killer cell cytotoxicity receptor 3 ligand 1 (NCR3LG1, B7H6); HERV-H LTR-associating 2
(HHLA2, B7H7); inducible T cell co-stimulator (ICOS, CD278); inducible T cell costimulator
ligand (ICOSLG, B7H2); TNF receptor superfamily member 4 (TNFRSF4, 0X40); TNF
superfamily member 4 (TNFSF4, OX40L); TNFRSFS8 (CD30), TNEFSF8 (CD30L);
TNFRSF10A (CD261, DR4, TRAILR1), TNFRSF9 (CD137), TNFSF9 (CD137L);
TNFRSF10B (CD262, DRS, TRAILR2), TNFRSF10 (TRAIL); TNFRSF14 (HVEM, CD270),
TNFSF14 (HVEML); CD272 (B and T lymphocyte associated (BTLA)); TNFRSF17 (BCMA,
CD269), TNFSF13B (BAFF); TNFRSF18 (GITR), TNFSF18 (GITRL); MHC class I
polypeptide-related sequence A (MICA); MHC class I polypeptide-related sequence B (MICB);
CD274 (CD274, PDL1, PD-L1); programmed cell death 1 (PDCD1, PD1, PD-1); cytotoxic T-
lymphocyte associated protein 4 (CTLA4, CD152); CD80 (B7-1), CD28; nectin cell adhesion
molecule 2 (NECTIN2, CD112); CD226 (DNAM-1); Poliovirus receptor (PVR) cell adhesion
molecule (PVR, CD155); PVR related immunoglobulin domain containing (PVRIG, CD112R);
T cell immunoreceptor with Ig and ITIM domains (TIGIT); T cell immunoglobulin and mucin
domain containing 4 (TIMD4; TIM4); hepatitis A virus cellular receptor 2 (HAVCR2, TIMD3,
TIM3); galectin 9 (LGALS9); lymphocyte activating 3 (LAG3, CD223); signaling lymphocytic
activation molecule family member 1 (SLAMF1, SLAM, CD150); lymphocyte antigen 9 (LY9,
CD229, SLAMEF3); SLAM family member 6 (SLAMF6, CD352); SLAM family member 7
(SLAMF7, CD319); UL16 binding protein 1 (ULBP1); UL16 binding protein 2 (ULBP2); UL16
binding protein 3 (ULBP3); retinoic acid early transcript 1E (RAET1E; ULBP4); retinoic acid
early transcript 1G (RAET1G; ULBPS); retinoic acid early transcript 1L (RAET1L; ULBP6);
lymphocyte activating 3 (CD223); killer cell immunoglobulin like receptor, three Ig domains
and long cytoplasmic tail 1 (KIR, CD158E1); killer cell lectin like receptor C1 (KLRCI1,
NKG2A, CD159A); killer cell lectin like receptor K1 (KLRK1, NKG2D, CD314); killer cell
lectin like receptor C2 (KLRC2, CD159c, NKG2C); killer cell lectin like receptor C3 (KLRC3,
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NKG2E); killer cell lectin like receptor C4 (KLRC4, NKG2F); killer cell immunoglobulin like
receptor, two Ig domains and long cytoplasmic tail 1 (KIR2DL1); killer cell immunoglobulin
like receptor, two Ig domains and long cytoplasmic tail 2 (KIR2DL2); killer cell
immunoglobulin like receptor, two Ig domains and long cytoplasmic tail 3 (KIR2DL3); killer
cell immunoglobulin like receptor, three Ig domains and long cytoplasmic tail 1 (KIR3DL1);
killer cell lectin like receptor D1 (KLRD1); and Hematopoietic Progenitor Kinase 1 (HPKI,
MAP4K1).

[0166] In various embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one or more blockers or
inhibitors of one or more T-cell inhibitory immune checkpoint proteins or receptors. Illustrative
T-cell inhibitory immune checkpoint proteins or receptors include without limitation CD274
(CD274, PDL1, PD-L1); programmed cell death 1 ligand 2 (PDCD1LG2, PD-L2, CD273);
programmed cell death 1 (PDCD]1, PD1, PD-1); cytotoxic T-lymphocyte associated protein 4
(CTLA4, CD152); CD276 (B7H3); V-set domain containing T cell activation inhibitor 1
(VTCNI1, B7H4); V-set immunoregulatory receptor (VSIR, B7HS, VISTA); immunoglobulin
superfamily member 11 (IGSF11, VSIG3); TNFRSF14 (HVEM, CD270), TNFSF14 (HVEML);
CD272 (B and T lymphocyte associated (BTLA)); PVR related immunoglobulin domain
containing (PVRIG, CD112R); T cell immunoreceptor with Ig and ITIM domains (TIGIT);
lymphocyte activating 3 (LAG3, CD223); hepatitis A virus cellular receptor 2 (HAVCR2,
TIMD3, TIM3); galectin 9 (LGALS9); killer cell immunoglobulin like receptor, three Ig
domains and long cytoplasmic tail 1 (KIR, CD158E1); killer cell immunoglobulin like receptor,
two Ig domains and long cytoplasmic tail 1 (KIR2DL1); killer cell immunoglobulin like
receptor, two Ig domains and long cytoplasmic tail 2 (KIR2DL2); killer cell immunoglobulin
like receptor, two Ig domains and long cytoplasmic tail 3 (KIR2DL3); and killer cell
immunoglobulin like receptor, three Ig domains and long cytoplasmic tail 1 (KIR3DL1). In
various embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding
antibodies described herein are combined with one or more agonist or activators of one or more
T-cell stimulatory immune checkpoint proteins or receptors. Illustrative T-cell stimulatory
immune checkpoint proteins or receptors include without limitation CD27, CD70; CD40,
CD40LG; inducible T cell costimulator (ICOS, CD278); inducible T cell costimulator ligand
(ICOSLG, B7H2); TNF receptor superfamily member 4 (TNFRSF4, OX40); TNF superfamily
member 4 (TNFSF4, OX40L); TNFRSF9 (CD137), TNFSF9 (CD137L); TNFRSF18 (GITR),
TNFSF18 (GITRL); CD80 (B7-1), CD28; nectin cell adhesion molecule 2 (NECTIN2, CD112);
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CD226 (DNAM-1); CD244 (2B4, SLAMF4), Poliovirus receptor (PVR) cell adhesion molecule
(PVR, CD155). See, e.g., Xu, et al., J Exp Clin Cancer Res. (2018) 37:110.

[0167] In various embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one or more blockers or
inhibitors of one or more NK-cell inhibitory immune checkpoint proteins or receptors.
Ilustrative NK-cell inhibitory immune checkpoint proteins or receptors include without
limitation killer cell immunoglobulin like receptor, three Ig domains and long cytoplasmic tail 1
(KIR, CD158El); killer cell immunoglobulin like receptor, two Ig domains and long
cytoplasmic tail 1 (KIR2DL1); killer cell immunoglobulin like receptor, two Ig domains and
long cytoplasmic tail 2 (KIR2DL2); killer cell immunoglobulin like receptor, two Ig domains
and long cytoplasmic tail 3 (KIR2DL3); killer cell immunoglobulin like receptor, three Ig
domains and long cytoplasmic tail 1 (KIR3DL1); killer cell lectin like receptor C1 (KLRC1,
NKG2A, CD159A); and killer cell lectin like receptor D1 (KLRD1, CD94). In various
embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies
described herein are combined with one or more agonist or activators of one or more NK-cell
stimulatory immune checkpoint proteins or receptors. Illustrative NK-cell stimulatory immune
checkpoint proteins or receptors include without limitation CD16, CD226 (DNAM-1); CD244
(2B4, SLAMF4); killer cell lectin like receptor K1 (KLRK1, NKG2D, CD314); SLAM family
member 7 (SLAMF7). See, e.g., Davis, et al., Semin Immunol. (2017) 31:64-75; Fang, et al.,
Semin Immunol. (2017) 31:37-54; and Chiossone, et al., Nat Rev Immunol. (2018) 18(11):671-
688.

[0168] In some embodiments, the one or more immune checkpoint inhibitors comprises
a proteinaceous (e.g., antibody or fragment thereof, or antibody mimetic) inhibitor of PD-L1
(CD274), PD-1 (PDCD1) or CTLA4. In some embodiments, the one or more immune
checkpoint inhibitors comprises a small organic molecule inhibitor of PD-L1 (CD274), PD-1
(PDCD1) or CTLAA4.

[0169] Examples of inhibitors of CTLA4 that can be co-administered include without
limitation ipilimumab, tremelimumab, BMS-986218, AGEN1181, AGEN1884, BMS-986249,
MK-1308, REGN-4659, ADU-1604, CS-1002, BCD-145, APL-509, JS-007, BA-3071, ONC-
392, AGEN-2041, JHL-1155, KN-044, CG-0161, ATOR-1144, PBI-5D3HS5, BPI-002, as well
as multi-specific inhibitors FPT-155 (CTLA4/PD-L1/CD28), PF-06936308 (PD-1/ CTLA4),
MGD-019 (PD-1/CTLA4), KN-046 (PD-1/CTLA4), MEDI-5752 (CTLA4/PD-1), XmAb-20717
(PD-1/CTLA4), and AK-104 (CTLA4/PD-1).
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[0170] Examples of inhibitors of programmed cell death 1 (PDCD1; NCBI Gene ID:
5133; CD279, PD-1, PD1) that can be combined or co-administered include without limitation
zimberelimab (AB122, GLS-010, WBP-3055), pembrolizumab (KEYTRUDA®, MK-3475,
SCH900475), nivolumab (OPDIVO®, BMS-936558, MDX-1106), cemiplimab (LIBTAYO®;
cemiplimab-rwlc, REGN-2810), pidilizumab (CT-011), AMG-404, MEDIO680 (AMP-514),
spartalizumab (PDROO1), tislelizumab (BGB-A317), toripalimab (JS-001), genolimzumab
(CBT-501, APL-501, GB 226), SHR-1201, camrelizumab (SHR-1210), sintilimab (TYVYT®;
IBI-308), dostarlimab (TSR-042, WBP-285), lambrolizumab (MK-3475); sasanlimab (PF-
06801591), cetrelimab (JNJ-63723283), serplulimab (HLX-10), retifanlimab (MGA-012),
balstilimab (AGEN2034), prolgolimab (BCD 100), budigalimab (ABBV-181), vopratelimab
(JTX-4014), AK-103 (HX-008), AK-105, CS-1003, BI-754091, LZM-009, Sym-021, BAT-
1306, PD1-PIK, tebotelimab (MGDO013; PD-1/LAG-3), RO-7247669 (PD-1/LAG-3), FS-118
(LAG-3/PD-L1), RO-7121661 (PD-1/TIM-3), RG7769 (PD-1/TIM-3), PF-06936308
(PD-1/CTLA4), MGD-019 (PD-1/CTLA4), KN-046 (PD-1/CTLA4), XmAb-20717
(PD-1/CTLA4), AK-104 (CTLA4/PD-1) and MEDI-5752 (CTLA4/PD-1). In some
embodiments, the first and/or second antigen binding domain comprises the extracellular
domain of the human programmed cell death 1 ligand 2 (PD-L2) and binds to PD1 (e.g., AMP-
224).

[0171] Examples of inhibitors of CD274 molecule (NCBI Gene ID: Gene ID: 29126;
B7-H, B7H1, PD-L1) that can be combined or co-administered include without limitation
atezolizumab (TECENTRIQ®), avelumab (BAVENCIO®; MSB0010718C), envafolimab
(ASC22), durvalumab (IMFINZI®; MEDI-4736), BMS-936559 (MDX1105), cosibelimab (CK-
301), lodapolimab (LY 3300054), garivulimab (BGB A333), envafolimab (KNO035), opucolimab
(HLX 20), manelimab (BCD 135), CX-072, CBT-502 (TQB2450), MSB-2311, SHR-1316,
sugemalimab (CS-1001; WBP3155), A167 (KL-A167, HBM 9167), STI-A1015 (IMC-001),
FAZ-053, BMS-936559 (MDX1105), INCB086550, GEN-1046 (PD-L1/4-1BB), FPT-155
(CTLA4/PD-L1/CD28), M7824 (PD-L1/TGFB-EC domain), CA-170 (PD-L1/VISTA), CDX-
527 (CD27/PD-L1), LY-3415244 (TIM-3/PDL1), INBRX-105 (4-1BB/PDL1) and GNS-1480
(PD-L1/EGFR), and further includes human-derived, allogeneic, natural killer cells engineered
to express a chimeric antigen receptor (CAR) targeting PD-L1, such as PD-L1 t-haNK.

[0172] In some embodiments, the small molecule inhibitor of CD274 or PDCD1 is
selected from the group consisting of GS-4224, GS-4416, INCB086550 and MAX10181. In

some embodiments, the small molecule inhibitor of CTLA4 comprises BPI-002.
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[0173] In various embodiments, the antibodies as described herein are combined with
anti-TIGIT antibodies, such as domvanalimab, ralzapastotug, vibostolimab, ociperlimab,

tiragolumab, rilvegostomig, belrestotug, etigilimab, BMS-986207, RG-6058, or AGEN-1307.

TNF Receptor Superfamily (TNFRSF) Member Agonists or Activators

[0174] In various embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an agonist of one or more TNF
receptor superfamily (TNFRSF) members, e.g., an agonist of one or more of TNFRSF1A (NCBI
Gene ID: 7132), TNFRSF1B (NCBI Gene ID: 7133), TNFRSF4 (0OX40, CD134; NCBI Gene
ID: 7293), TNFRSF5 (CD40; NCBI Gene ID: 958), TNFRSF6 (FAS, NCBI Gene ID: 355),
TNFRSF7 (CD27, NCBI Gene ID: 939), TNFRSFS8 (CD30, NCBI Gene ID: 943), TNFRSF9 (4-
1BB, CD137, NCBI Gene ID: 3604), TNFRSF10A (CD261, DR4, TRAILR1, NCBI Gene ID:
8797), TNFRSF10B (CD262, DRS, TRAILR2, NCBI Gene ID: 8795), TNFRSF10C (CD263,
TRAILR3, NCBI Gene ID: 8§794), TNFRSF10D (CD264, TRAILR4, NCBI Gene ID: §793),
TNFRSF11A (CD265, RANK, NCBI Gene ID: §792), TNFRSF11B (NCBI Gene ID: 4982),
TNFRSF12A (CD266, NCBI Gene ID: 51330), TNFRSF13B (CD267, NCBI Gene ID: 23495),
TNFRSF13C (CD268, NCBI Gene ID: 115650), TNFRSF16 (NGFR, CD271, NCBI Gene ID:
4804), TNFRSF17 (BCMA, CD269, NCBI Gene ID: 608), TNFRSF18 (GITR, CD357, NCBI
Gene ID: 8784), TNFRSF19 (NCBI Gene ID: 55504), TNFRSF21 (CD358, DR6, NCBI Gene
ID: 27242), and TNFRSF25 (DR3, NCBI Gene ID: 8718).

[0175] Example anti-TNFRSF4 (OX40) antibodies that can be co-administered include
without limitation, MEDI6469, MEDI16383, MEDIO562 (tavolixizumab), MOXR0916, PF-
04518600, RG-7888, GSK-3174998, INCAGN1949, BMS-986178, GBR-8383, ABBV-368,
and those described in W0O2016179517, W0O2017096179, WO2017096182, WO2017096281,
and WO2018089628.

[0176] Example anti-TNFRSF5 (CD40) antibodies that can be co-administered include
without limitation RG7876, SEA-CD40, APX-005M and ABBV-428.

[0177] In some embodiments, the anti-TNFRSF7 (CD27) antibody varlilumab (CDX-

1127) is co-administered.

[0178] Example anti-TNFRSF9 (4-1BB, CD137) antibodies that can be co-administered
include without limitation urelumab, utomilumab (PF-05082566), AGEN2373 and ADG-106.

[0179] Example anti-TNFRSF18 (GITR) antibodies that can be co-administered include
without limitation, MEDI1873, FPA-154, INCAGN-1876, TRX-518, BMS-986156, MK-1248,
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GWN-323, and those described in WO2017096179, W02017096276, W0O2017096189, and
WO02018089628. In some embodiments, an antibody, or fragment thereof, co-targeting
TNFRSF4 (0X40) and TNFRSF18 (GITR) is co-administered. Such antibodies are described,
e.g., in W0O2017096179 and WO2018089628.

Interleukin Receptor Agonists

[0180] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an interleukin receptor agonist,
such as IL-2, IL-7, IL-15, IL-10, IL-12 agonists; examples of IL-2 receptor agonists such as
proleukin (aldesleukin, 1L-2); pegylated IL-2 (e.g., NKTR-214); modified variants of IL-2 (e.g.,
THOR-707), bempegaldesleukin, AIC-284, ALKS-4230, CUI-101, Neo-2/15; IL-15 receptor
agonists, such as ALT-803, NKTR-255, and hetIL-15, interleukin-15/Fc fusion protein, AM-
0015, NIZ-985, SO-C101, IL-15 Synthorin (pegylated IL-15), P-22339, and a IL-15 -PD-1
fusion protein N-809; examples of IL-7 include CYT-107.

[0181] Examples of interferon receptor agonists that can be combined with the anti-HIV
gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies described herein include
interferon alfa; interferon alfa-2b; interferon alfa-n3; pegylated interferon alfa; interferon

gamma; gepon; normferon, peginterferon alfa-2a, peginterferon alfa-2b, RPI-MN.

[0182] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a Flt3 agonist, such as GS-3583
or CDX-301.

Bi-and Tri-Specific Natural Killer (NK)-Cell Engagers

[0183] In various embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a bi-specific NK-cell engager
(BiKE) or a tri-specific NK-cell engager (TriKE) (e.g., not having an Fc) or bi-specific antibody
(e.g., having an Fc) against an NK cell activating receptor, e.g., CD16A, C-type lectin receptors
(CDY94/NKG2C, NKG2D, NKG2E/H and NKG2F), natural cytotoxicity receptors (NKp30,
NKp44 and NKp46), killer cell C-type lectin-like receptor (NKp65, NKp80), Fec receptor FeyR
(which mediates antibody-dependent cell cytotoxicity), SLAM family receptors (e.g., 2B4,
SLAMG6 and SLAMT7), killer cell immunoglobulin-like receptors (KIR) (KIR-2DS and KIR-
3DS), DNAM-1 and CD137 (4-1BB). Illustrative anti-CD16 bi-specific antibodies, BiKEs or
TriKEs that can be co-administered include AFM26 (BCMA/CD16A) and AFM-13
(CD16/CD30). As appropriate, the anti-CD16 binding bi-specific molecules may or may not
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have an Fc. Illustrative bi-specific NK-cell engagers that can be co-administered target CD16
and one or more HIV-associated antigens as described herein. BiKEs and TriKEs are described,
e.g., in Felices, et al., Methods Mol Biol. (2016) 1441:333-346; Fang, et al., Semin Immunol.
(2017) 31:37-54. Examples of a trispecific NK cell engager (TRiKE) include OXS-3550, HIV-
TriKE and CD16-IL-15-B7H3 TriKe.

Indoleamine-pvrrole-2.3-dioxygenase (IDO1) inhibitors

[0184] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an inhibitor of indoleamine 2,3-
dioxygenase 1 (IDO1; NCBI Gene ID: 3620). Examples of IDOI1 inhibitors include without
limitation, BLV-0801, epacadostat, F-001287, GBV-1012, GBV-1028, GDC-0919, indoximod,
NKTR-218, NLG-919-based vaccine, PF-06840003, pyranonaphthoquinone derivatives (SN-
35837), resminostat, SBLK-200802, BMS-986205, and shIDO-ST, EOS-200271, KHK-2455,
LY-3381916.

Phosphatidylinositol 3-kinase (PI3K) Inhibitors

[0185] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a PI3K inhibitor. Examples of
PI3K inhibitors include idelalisib, alpelisib, buparlisib, CAI orotate, copanlisib, duvelisib,
gedatolisib, neratinib, panulisib, perifosine, pictilisib, pilaralisib, puquitinib mesylate, rigosertib,
rigosertib sodium, sonolisib, taselisib, AMG-319, AZD-8186, BAY-1082439, CLR-1401, CLR-
457, CUDC-907, DS-7423, EN-3342, GSK-2126458, GSK-2269577, GSK-2636771, INCB-
040093, LY-3023414, MLN-1117, PQR-309, RG-7666, RP-6530, RV-1729, SAR-245409,
SAR-260301, SF-1126, TGR-1202, UCB-5857, VS-5584, XL-765, and ZSTK-474.

alpha-4/beta-7 antagonists

[0186] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an alpha-4/beta-7 antagonist.
Examples of Integrin alpha-4/beta-7 antagonists include PTG-100, TRK-170, abrilumab,

etrolizumab, carotegrast methyl, and vedolizumab.

HPK1/MAP4K1 Inhibitors

[0187] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an inhibitor of mitogen-activated

protein kinase kinase kinase kinase 1 (MAP4K1, a.k.a., Hematopoietic Progenitor Kinase 1
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(HPK1); NCBI Gene ID: 11184). Examples of HPK1 inhibitors include, but are not limited to,
ZYF-0272, and ZYF-0057.

Pharmacokinetic Enhancers

[0188] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a pharmacokinetic enhancer.

Examples of pharmacokinetic enhancers include cobicistat and ritonavir.

Additional Therapeutic Agents

[0189] Examples of additional therapeutic agents include the compounds disclosed in
WO 2004/096286 (Gilead Sciences); WO 2006/015261 (Gilead Sciences); WO 2006/110157
(Gilead Sciences); WO 2012/003497 (Gilead Sciences); WO 2012/003498 (Gilead Sciences);
WO 2012/145728 (Gilead Sciences); WO 2013/006738 (Gilead Sciences); WO 2013/159064
(Gilead Sciences); WO 2014/100323 (Gilead Sciences), US 2013/0165489 (University of
Pennsylvania), US 2014/0221378 (Japan Tobacco), US 2014/0221380 (Japan Tobacco); WO
2009/062285 (Boehringer Ingelheim); WO 2010/130034 (Boehringer Ingelheim); WO
2013/006792 (Pharma Resources), US 20140221356 (Gilead Sciences), US 20100143301
(Gilead Sciences) and WO 2013/091096 (Boehringer Ingelheim).

HIV Combination Therapy

[0190] In a particular embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one, two, three, four or more
additional therapeutic agents selected from ATRIPLA® (efavirenz, tenofovir disoproxil
fumarate, and emtricitabine); BIKTARVY® (bictegravir + emtricitabine + tenofovir
alafenamide), COMPLERA® (EVIPLERA®; rilpivirine, tenofovir disoproxil fumarate, and
emtricitabine); STRIBILD® (elvitegravir, cobicistat, tenofovir disoproxil fumarate, and
emtricitabine); TRUVADA® (tenofovir disoproxil fumarate and emtricitabine; TDF +FTC);
DESCOVY® (tenofovir alafenamide and emtricitabine); ODEFSEY® (tenofovir alafenamide,
emtricitabine, and rilpivirine); GENVOYA® (tenofovir alafenamide, emtricitabine, cobicistat,
and elvitegravir); adefovir; adefovir dipivoxil; cobicistat; emtricitabine; tenofovir; tenofovir
disoproxil; tenofovir disoproxil fumarate; tenofovir alafenamide; tenofovir alafenamide
hemifumarate; TRIUMEQ® (dolutegravir, abacavir, and lamivudine); dolutegravir, abacavir
sulfate, and lamivudine; raltegravir; raltegravir and lamivudine; maraviroc; enfuvirtide;
ALUVIA® (KALETRA®; lopinavir and ritonavir); COMBIVIR® (zidovudine and lamivudine;
AZT+3TC); EPZICOM® (LIVEXA®; abacavir sulfate and lamivudine; ABC+3TC);
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TRIZIVIR® (abacavir sulfate, zidovudine, and lamivudine; ABC+AZT+3TC); rilpivirine;
rilpivirine hydrochloride; atazanavir sulfate and cobicistat; atazanavir and cobicistat; darunavir
and cobicistat; atazanavir; atazanavir sulfate; dolutegravir; elvitegravir; ritonavir; atazanavir
sulfate and ritonavir; darunavir; lamivudine; prolastin; fosamprenavir; fosamprenavir calcium
efavirenz; etravirine; nelfinavir; nelfinavir mesylate; interferon; didanosine; stavudine; indinavir;
indinavir sulfate; tenofovir and lamivudine; zidovudine; nevirapine; saquinavir; saquinavir
mesylate; aldesleukin; zalcitabine; tipranavir; amprenavir; delavirdine; delavirdine mesylate;
Radha-108 (receptol); lamivudine and tenofovir disoproxil fumarate; efavirenz, lamivudine, and
tenofovir disoproxil fumarate; phosphazid; lamivudine, nevirapine, and zidovudine; abacavir;

and abacavir sulfate.

[0191] It will be appreciated by one of skill in the art that the additional therapeutic
agents listed above may be included in more than one of the classes listed above. The particular

classes are not intended to limit the functionality of those compounds listed in those classes.

[0192] In a specific embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV nucleoside or nucleotide
inhibitor of reverse transcriptase and an HIV non-nucleoside inhibitor of reverse transcriptase. In
another specific embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs
binding antibodies described herein are combined with an HIV nucleoside or nucleotide
inhibitor of reverse transcriptase, and an HIV protease inhibiting compound. In an additional
embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies
described herein are combined with an HIV nucleoside or nucleotide inhibitor of reverse
transcriptase, an HIV non-nucleoside inhibitor of reverse transcriptase, and a pharmacokinetic
enhancer. In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs
binding antibodies described herein are combined with at least one HIV nucleoside inhibitor of
reverse transcriptase, an integrase inhibitor, and a pharmacokinetic enhancer. In another
embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies
described herein are combined with two HIV nucleoside or nucleotide inhibitors of reverse

transcriptase.

[0193] In a particular embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with abacavir sulfate, tenofovir,
tenofovir disoproxil, tenofovir disoproxil fumarate, tenofovir disoproxil hemifumarate, tenofovir

alafenamide, or tenofovir alafenamide hemifumarate.
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[0194] In a particular embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with tenofovir, tenofovir disoproxil,

tenofovir disoproxil fumarate, tenofovir alafenamide, or tenofovir alafenamide hemifumarate.

[0195] In a particular embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a first additional therapeutic
agent selected from the group consisting of abacavir sulfate, tenofovir, tenofovir disoproxil,
tenofovir disoproxil fumarate, tenofovir alafenamide, and tenofovir alafenamide hemifumarate,
and a second additional therapeutic agent selected from the group consisting of emtricitabine

and lamivudine.

[0196] In a particular embodiment, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a first additional therapeutic
agent selected from the group consisting of tenofovir, tenofovir disoproxil, tenofovir disoproxil
fumarate, tenofovir alafenamide, and tenofovir alafenamide hemifumarate, and a second

additional therapeutic agent, wherein the second additional therapeutic agent is emtricitabine.

[0197] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one or more additional
therapeutic agents in a therapeutically effective dosage amount in the range of e.g., from 1 mg to
50 mg, 75 mg, 100mg, 150 mg, 200 mg, 250 mg, 300 mg, 400 mg, 500 mg, 1000 mg or 1500
mg of the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-
binding fragment. In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one or more additional
therapeutic agents in a therapeutically effective dosage amount in the range of e.g., from about
0.1 mg/kg to about 0.5 mg/kg, 1 mg/kg, 2 mg/kg, 3 mg/kg, 4 mg/kg, 5 mg/kg, 8 mg/kg, 10
mg/kg, 15 mg/kg, 20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40 mg/kg, 45 mg/kg or 50 mg/kg
of the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies or antigen-
binding fragment. In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with one or more additional
therapeutic agents in a therapeutically effective dosage amount in the range of e.g., from about 5
mg to about 10 mg, 20 mg, 25 mg, 50 mg, 100 mg, 125 mg, 150 mg, 250 mg, 300 mg, 500 mg,
1000 mg or 1500 mg of the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding

antibodies or antigen-binding fragment.

[0198] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120

CD4bs binding antibodies described herein are combined with 5-30 mg tenofovir alafenamide
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fumarate, tenofovir alafenamide hemifumarate, or tenofovir alafenamide, and 200 mg
emtricitabine. In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with 5-10, 5-15, 5-20, 5-25, 25-30, 20-
30, 15-30, or 10-30 mg tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate, or
tenofovir alafenamide, and 200 mg emtricitabine. In certain embodiments, the anti-HIV gp120
V3 glycan and anti-HIV gp120 CD4bs binding antibodies described herein are combined with
10 mg tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate, or tenofovir
alafenamide, and 200 mg emtricitabine. In certain embodiments, the anti-HIV gp120 V3 glycan
and anti-HIV gp120 CD4bs binding antibodies described herein are combined with 25 mg
tenofovir alafenamide fumarate, tenofovir alafenamide hemifumarate, or tenofovir alafenamide,

and 200 mg emtricitabine.

[0199] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with 200-400 mg tenofovir disoproxil
fumarate, tenofovir disoproxil hemifumarate, or tenofovir disoproxil, and 200 mg emtricitabine.
In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding
antibodies described herein are combined with 200-250, 200-300, 200-350, 250-350, 250-400,
350-400, 300-400, or 250-400 mg tenofovir disoproxil fumarate, tenofovir disoproxil
hemifumarate, or tenofovir disoproxil, and 200 mg emtricitabine. In certain embodiments, the
anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies described herein are
combined with 300 mg tenofovir disoproxil fumarate, tenofovir disoproxil hemifumarate, or
tenofovir disoproxil, and 200 mg emtricitabine. The anti-HIV gp120 V3 glycan and anti-HIV
gp120 CD4bs binding antibodies may be combined with the agents provided herein in any
dosage amount (e.g., from 1 mg to 500 mg of the anti-HIV gp120 V3 glycan and anti-HIV
gp120 CD4bs binding antibodies) the same as if each combination of dosages were specifically

and individually listed.

Long-Acting HIV Inhibitors

[0200] In some embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein can be co-administered with a long-acting HIV
inhibitor. In various embodiments, the long-acting HIV inhibits can be co-administered twice
annually, e.g., every 6 months (Q6M), every 24 weeks (Q24W), every 25 weeks (Q25W), every
26 weeks (Q26W). Examples of long-acting HIV inhibitors that can be combined or co-
administered include without limitation: long-acting capsid inhibitors, e.g., lenacapavir; long-

acting integrase inhibitors, e.g., long acting bictegravir (GS-9883), GS-6212, cabotegravir long-
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acting (LA), long-acting raltegravir (RAL); long-acting NRTIs, e.g., EFAA/MK-8591 (4-
ethynyl-2-fluoro-2-deoxyadenosine; islatravir) implant, tenofovir alafenamide fumarate (TAF)
implant, injectable rovafovir etalafenamide (GS-9131); long-acting NNRTIs, e.g., GS-5894,
long-acting dapivirine (DPV), long-acting rilpivirine (RPV), Elsulfavirine; also, VM-1500 LAI,
maraviroc (LAI), and long-acting dolutegravir, (RPV). Long-acting anti-HIV drugs are
reviewed in Singh, et al., Pharmaceuticals (2019) 12:62.

HIV Vaccines

[0201] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with an HIV vaccine. Examples of
HIV vaccines include peptide vaccines, recombinant subunit protein vaccines, live vector
vaccines, DNA vaccines, HIV MAG DNA vaccines, CD4-derived peptide vaccines, vaccine
combinations, adenoviral vector vaccines (e.g., Ad5, Ad26 or Ad35), simian adenovirus
(chimpanzee, gorilla, rhesus i.e., thAd), adeno-associated virus vector vaccines, chimpanzee
adenoviral vaccines (e.g., ChAdOX1, ChAd68, ChAd3, ChAd63, ChAd83, ChAd155,
ChAd157, Pan5, Pan6, Pan7, Pan9), Coxsackieviruses based vaccines, enteric virus based
vaccines, Gorilla adenovirus vaccines, lentiviral vector based vaccine, bi-segmented or tri-
segmented arenavirus based vaccines (e.g., LCMV, Pichinde), trimer-based HIV-1 vaccine,
measles virus based vaccine, flavivirus vector based vaccines, tobacco mosaic virus vector based
vaccine, Varicella-zoster virus based vaccine, Human parainfluenza virus 3 (PIV3) based
vaccines, poxvirus based vaccine (modified vaccinia virus Ankara (MVA), orthopoxvirus-
derived NYVAC, and avipoxvirus-derived ALVAC (canarypox virus) strains); fowlpox virus
based vaccine, rhabdovirus-based vaccines, such as Vesicular stomatitis virus (VSV) and
marabavirus; recombinant human CMV (thCMV) based vaccine, alphavirus-based vaccines,
such as semliki forest virus, venezuelan equine encephalitis virus and sindbis virus (see, e.g.,
Lauer, et al., Clin Vaccine Immunol. (2017) 24(1): e00298-16); LNP formulated mRNA based
therapeutic vaccines; and LNP-formulated self-replicating RNA/self-amplifying RNA vaccines.

[0202] Examples of HIV vaccines include without limitation AAVLP-HIV vaccine,
AdC6-HIVgp140, AE-298p, anti-CD40.Env-gp140 vaccine, Ad4-EnvC150, BG505 SOSIP.664
gp140 adjuvanted vaccine, BG505 SOSIP.GT1.1 gp140 adjuvanted vaccine,
ChAdOx1.tHIVconsv1 vaccine, CMV-MVA triplex vaccine, ChAdOx1.HTI, Chimigen HIV
vaccine, ConM SOSIP.v7 gp140, rgp120 (AIDSVAX), ALVAC HIV (vCP1521)/AIDSVAX
B/E (gp120) (RV144), monomeric gp120 HIV-1 subtype C vaccine, MPER-656 liposome
subunit vaccine, Remune, ITV-1, Contre Vir, Ad5-ENVA-48, DCVax-001 (CDX-2401), Vacc-
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4x, Vacc-C5, VAC-3S, multiclade DNA recombinant adenovirus-5 (rAdS), rAd5 gag-pol env
A/B/C vaccine, Pennvax-G, Pennvax-GP, Pennvax-G/MVA-CMDR, HIV-TriMix-mRNA
vaccine, HIV-LAMP-vax, Ad35, Ad35-GRIN, NAcGM3/VSSP ISA-51, poly-ICLC adjuvanted
vaccines, TatImmune, GTU-multiHIV (FIT-06), ChAdV63.HIVconsy,
gpl40[delta]V2.TV1+MF-59, rVSVIN HIV-1 gag vaccine, SeV-EnvF, SeV-Gag vaccine, AT-
20, DNK-4, ad35-Grin/ENV, TBC-M4, HIVAX, HIVAX-2, N123-VRC-34.01 inducing
epitope-based HIV vaccine, NYVAC-HIV-PT1, NYVAC-HIV-PT4, DNA-HIV-PT123,
rAAV1-PG9DP, GOVX-B11, GOVX-B21, GOVX-C55, TVI-HIV-1, Ad-4 (Ad4-env Clade
C+Ad4-mGag), Paxvax, EN41-UGR7C, EN41-FPA2, ENOB-HV-11, ENOB-HV-12,
exoVACC, PreVaxTat, AE-H, MYM-V101, CombiHIVvac, ADVAX, MYM-V201, MVA-
CMDR, MagaVax, DNA-AdS gag/pol/nef/nev (HVTN505), MVATG-17401, ETV-01, CDX-
1401, DNA and Sev vectors vaccine expressing SCaVII, rcAD26.MOS1.HIV-Env,
Ad26.Mod.HIV vaccine, Ad26.Mod.HIV + MV A mosaic vaccine + gp140, AGS-004, AVX-
101, AVX-201, PEP-6409, SAV-001, ThV-01, TL-01, TUTI-16, VGX-3300, VIR-1111, IHV-
001, and virus-like particle vaccines such as pseudovirion vaccine, CombiVICHvac, LFn-p24
B/C fusion vaccine, GTU-based DNA vaccine, HIV gag/pol/nef/env DNA vaccine, anti-TAT
HIV vaccine, conjugate polypeptides vaccine, dendritic-cell vaccines (such as DermaVir), gag-
based DNA vaccine, GI-2010, gp41 HIV-1 vaccine, HIV vaccine (PIKA adjuvant), I i-key/MHC
class II epitope hybrid peptide vaccines, ITV-2, ITV-3, ITV-4, LIPO-5, multiclade Env vaccine,
MVA vaccine, Pennvax-GP, pp71-deficient HCMV vector HIV gag vaccine, recombinant
peptide vaccine (HIV infection), NCI, rgp160 HIV vaccine, RNActive HIV vaccine, SCB-703,
Tat Oyi vaccine, TBC-M4, therapeutic HIV vaccine, UBI HIV gp120, Vacc-4x + romidepsin,
variant gp120 polypeptide vaccine, rAdS gag-pol env A/B/C vaccine, DNA.HTI and MVA.HTI,
MVA.tHIVconsv3, MVA.tHIVconsv4, VRC-HIVDNAO16-00-VP + VRC-HIVADV(14-00-VP,
INO-6145, INJ-9220, gp145 C.6980; eOD-GT8 60mer based vaccine, PD-201401, env (A, B, C,
A/E)/gag (C) DNA Vaccine, gp120 (A,B,C,A/E) protein vaccine, PDPHV-201401, Ad4-
EnvCN54, EnvSeq-1 Envs HIV-1 vaccine (GLA-SE adjuvanted), HIV p24gag prime-boost
plasmid DNA vaccine, HIV-1 iglb12 neutralizing VRC-01 antibody-stimulating anti-CD4
vaccine, arenavirus vector-based vaccines (Vaxwave, TheraT), MVA-BN HIV-1 vaccine
regimen, mRNA based vaccines, VPI-211, HIV ANTI-CD40.ENV GP140, HIV ANTI-
CD40.HIVSPEP, multimeric HIV gp120 vaccine TBL-1203HI, CH505 TF chTrimer,
CD40.HIVRILEnv vaccine, VRC-HIVRGP096-00-VP, Drep-HIV-PT-1, BG505 MD39.3
mRNA, BG505 MD39.3 gp151 CD4KO mRNA, BG505 MD39.3 gp151 mRNA, mRNA-1644,
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mRNA-1547, mRNA-1574 and anti-HIV vaccines described in W0O2021011544 and
WO02022155258.

Birth control (contraceptive) combination therapy

[0203] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a birth control or contraceptive
regimen. Therapeutic agents used for birth control (contraceptive) include cyproterone acetate,
desogestrel, dienogest, drospirenone, estradiol valerate, ethinyl Estradiol, ethynodiol,
etonogestrel, levomefolate, levonorgestrel, lynestrenol, medroxyprogesterone acetate, mestranol,
mifepristone, misoprostol, nomegestrol acetate, norelgestromin, norethindrone, noretynodrel,
norgestimate, ormeloxifene, segestersone acetate, ulipristal acetate, and any combinations

thereof.

Gene Therapy and Cell Therapy

[0204] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a gene or cell therapy regimen.
Gene therapy and cell therapy include without limitation the genetic modification to silence a
gene; genetic approaches to directly kill the infected cells; the infusion of immune cells designed
to replace most of the patient’s own immune system to enhance the immune response to infected
cells, or activate the patient’s own immune system to kill infected cells, or find and kill the
infected cells; genetic approaches to modify cellular activity to further alter endogenous immune
responsiveness against the infection. Examples of cell therapy include LB-1903, ENOB-HV-01,
ENOB-HV-21, ENOB-HV-31, GOVX-BO1, HSPCs overexpressing ALDH1 (LV-800, HIV
infection), AGT103-T, and SupT1 cell-based therapy. Examples of dendritic cell therapy include
AGS-004. CCRS gene editing agents include without limitation SB-728T and SB-728-HSPC.
CCRS gene inhibitors include Cal-1, and lentivirus vector CCRS shRNA/TRIMS5alpha/TAR
decoy-transduced autologous CD34-positive hematopoietic progenitor cells (HIV infection/HIV-
related lymphoma). In some embodiments, C34-CCR5/C34-CXCR4 expressing CD4-positive
T-cells are co-administered with one or more multi-specific antigen binding molecules. In some
embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies
described herein are co-administered with AGT-103-transduced autologous T-cell therapy or

AAV-eCD4-Ig gene therapy.
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Gene Editors

[0205] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a gene editor, e.g., an HIV
targeted gene editor. In various embodiments, the genome editing system can be selected from
the group consisting of: a CRISPR/Cas9 complex, a zinc finger nuclease complex, a TALEN
complex, a homing endonucleases complex, and a meganuclease complex. An illustrative HIV

targeting CRISPR/Cas9 system includes without limitation EBT-101 and XVIR-TAT.

CAR-T-cell therapy

[0206] In some embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein can be co-administered with a population of immune
effector cells engineered to express a chimeric antigen receptor (CAR), wherein the CAR
comprises an HIV antigen binding domain. The HIV antigen include an HIV envelope protein
or a portion thereof, gp120 or a portion thereof, a CD4 binding site on gp120, the CD4-induced
binding site on gp120, N-glycan on gp120, the V2 of gp120, the membrane proximal region on
gp41. The immune effector cell is a T-cell or an NK cell. In some embodiments, the T-cell is a
CD4+ T-cell, a CD8+ T-cell, or a combination thereof. Cells can be autologous or allogeneic.
Examples of HIV CAR-T include A-1801, A-1902, convertible CAR-T, VC-CAR-T, CMV-N6-
CART, anti-HIV duoCAR-T, anti-Env duoCAR T, anti-CD4 CART-cell therapy, CD4
CAR+C34-CXCR4+CCRS5 ZFN T-cells, dual anti-CD4 CART-T cell therapy (CD4 CAR+C34-
CXCR4 T-cells), anti-CD4 MicAbody antibody + anti-MicAbody CAR T-cell therapy (iNKG2D
CAR, HIV infection), GP-120 CAR-T therapy, autologous hematopoietic stem cells genetically
engineered to express a CD4 CAR and the C46 peptide.

TCR-T-cell Therapy

[0207] In certain embodiments, the anti-HIV gp120 V3 glycan and anti-HIV gp120
CD4bs binding antibodies described herein are combined with a population of TCR-T-cells.
TCR-T-cells are engineered to target HIV derived peptides present on the surface of virus-
infected cells, for example, IMC-M113V, a TCR bispecific having a TCR binding domain that
targets a peptide derived from the Gag protein presented by HLA*AO2 on the surface of HIV

infected cells and a second antigen binding domain that targets CD3.
6. Kits

[0208] Further provided are kits comprising one or more unitary doses of a first antibody

that binds HIV gp120 V3 glycan and a second antibody that binds HIV gp120 CD4bs, wherein
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the first antibody and the second antibody have serum half-life extending amino acid
substitutions, and the first antibody and the second antibody are formulated for administration
twice annually (e.g., every 6 months (Q6M), every 26 weeks (Q26W), every 25 weeks (Q25W),
or every 24 weeks (Q24W)).

[0209] In certain embodiments, the kit comprises the anti-HIV gp120 V3 glycan binding
antibody and the anti-HIV gp120 CD4bs binding antibody, as described herein, are combined in
a unitary dosage form, separately or as a mixture, for simultaneous administration to a patient,
for example as a liquid or suspension dosage form for intravenous, intramuscular or

subcutaneous administration.

[0210] In some embodiments, the unitary doses of a first antibody that binds HIV gp120
V3 glycan and a second antibody that binds HIV gp120 CD4bs independently are in the range of
from about 500 mg to about 3000 mg, e.g., from about 550 mg to about 2900 mg, e.g., from
about 600 mg to about 2800 mg, e.g., from about 650 mg to about 2700 mg, e.g., from about 700
mg to about 2600 mg, e.g., from about 850 mg to about 2550 mg. In some embodiments, the
unitary dose of the anti-HIV gp120 V3 glycan binding antibody (e.g., 10-1074-LS) is 850 mg.

In some embodiments, the unitary dose of the anti-HIV gp120 V3 glycan binding antibody (e.g.,
10-1074-LS) 1s 2550 mg. In some embodiments, the unitary dose of the anti-HIV gp120 CD4bs
binding antibody (e.g., 3BNC117-LS) is 2550 mg. In some embodiments, the unitary doses of
the anti-HIV gp120 V3 glycan and anti-HIV gp120 CD4bs binding antibodies (e.g., 3BNC117-
LS) are both 1700 mg. In some embodiments, the unitary dose of the anti-HIV gp120 V3 glycan
and anti-HIV gp120 CD4bs binding antibodies (e.g., 3BNC117-LS) are both 2550 mg. In some
embodiments, the unitary dose of the anti-HIV gp120 V3 glycan binding antibody (e.g., 10-
1074-LS) is 850 mg and the unitary dose of the anti-HIV gp120 CD4bs binding antibody (e.g.,
3BNC117-LS) is 2550 mg. In some embodiments, the unitary dose of the anti-HIV gp120 V3
glycan binding antibody (e.g., 10-1074-LS) is 850 mg and the unitary dose of the anti-HIV
gp120 CD4bs binding antibody (e.g., 3BNC117-LS) is 1700 mg. In some embodiments, the
unitary dose of the anti-HIV gp120 V3 glycan binding antibody (e.g., 10-1074-LS) is 850 mg
and the unitary dose of the anti-HIV gp120 CD4bs binding antibody (e.g., 3BNC117-LS) is

1275 mg.

[0211] In some embodiments, the kit further comprises one or more unitary does of a
long-acting anti-HIV drug. In some embodiments, the one or more long-acting HIV drugs are
selected from a long-acting capsid inhibitor, a long-acting integrase strand transfer inhibitor

(INSTI), a long-acting non-nucleoside reverse transcriptase inhibitor (NNRTI), a long-acting
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nucleoside reverse transcriptase inhibitors (NRTI), and a long-acting protease inhibitor (PI). In
some embodiment, the long-acting capsid inhibitor comprises lenacapavir. In some
embodiments, the unitary dose of lenacapavir is in the range of from 300 mg to 1000 mg, e.g.,
300 mg, 600 mg, 900 mg, 927 mg. As appropriate, the unitary doses of lenacapavir can be
formulated for oral, subcutaneous or intravenous administration. In some embodiments, the
long-acting INSTI is selected from bictegravir, raltegravir, elvitegravir, dolutegravir, and
cabotegravir. In some embodiments, the long-acting NNRTI is selected from rilpivirine,
elsulfavirine, doravirine and GS-5894. In some embodiments, the long-acting NRTI is selected
from islatravir and prodrugs thereof, tenofovir alafenamide (TAF) and prodrugs of tenofovir,
rovafovir etalafenamide and GS-1614. In some embodiments, the long-acting protease inhibitor
is selected from atazanavir, ritonavir, darunavir, GS-1156 and prodrugs of GS-1156, and

combinations thereof.

[0212] In one embodiment, the kit comprises one or more pharmaceutical packs or one
or more containers (e.g., vials, ampules, preloaded syringes) containing one or more of the
ingredients of the pharmaceutical compositions described herein, such an anti-HIV gp120 V3
glycan binding antibody and an anti-HIV gp120 CD4bs binding antibody described herein. In
some instances, the kits contain a pharmaceutical composition described herein. In one
embodiment, kits comprising an anti-HIV gp120 V3 glycan binding antibody and an anti-HIV
gp120 CD4bs binding antibody described herein, or a pharmaceutical composition thereof, in
combination with one or more (e.g., one, two, three, four, one or two, one to three, or one to

four) additional therapeutic agents (such as those disclosed above) are provided.

[0213] Optionally associated with such container(s) can be a notice in the form
prescribed by a governmental agency regulating the manufacture, use or sale of pharmaceuticals
or biological products, which notice reflects approval by the agency of manufacture, use or sale

for human administration.

EXAMPLES

[0214] The following examples are offered to illustrate, but not to limit the claimed

invention.
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Example 1
Ph1b Study: 26 W Primary Outcomes of Long Acting Broadly Neutralizing Antibodies

in Combination with Lenacapavir

[0215] GS-US-536-5816 (NCT04811040 on ClinicalTrials.gov) is a randomized, blinded,
proof-of-concept (POC) Phase 1b study to evaluate the safety and efficacy of a single dose each
of a long acting regimen of lenacapvir, teropavimab (GS 5423; 3BNC117-LS; TAB) and
zinlirvimab (GS 2872; 10-1074-LS; ZAB) in adults with HIV-1 infection who are virologically
suppressed (HIV-1 RNA < 50 copies/mL) on oral ART.

Dosing

[0216] Participants were adults living with HIV virologically-suppressed > 2 years
(HIV-1 RNA < 50 copies/mL) on ART, sensitive to both bNAbs by HIV proviral DNA
phenotype (PhenoSense mAb IC90 <2ug/mL, Monogram Biosciences), a CD4 nadir >350, and
CD4 count >500 at study entry. Participants who provided written consent and met all eligibility
criteria were randomized in a 1:1 ratio to 1 of 2 treatment groups based on the dose of GS 2872
(10 mg/kg or 30mg/kg administered IV). All participants received GS-5423 (30mg/kg IV) and
oral lenacapavir 600 mg Day 1 and Day 2 and lenacapavir for injection 927 mg subcutaneously
on Day 1. Participants were monitored clinically with plasma HIV-1 RNA every four weeks
until the primary endpoint at Week 26. The primary endpoint was safety; secondary endpoints

included virologic outcomes by FDA Snapshot analysis.

[0217] In a first-in-human study of 3BNC117-LS (NCT03254277), 39 received a single
dose of 3BNC117-LS at doses ranging from 3 to 30 mg/kg (IV) or 150 or 300 mg (SC); 5
participants received placebo. Five of 43 enrolled participants reported 5 solicited adverse
events (AEs) within 4 weeks following dosing, all of Grade 1 severity: tenderness at
administration site (2%), headache (2%), malaise/fatigue (2%), and nausea (4%). In addition, 48
nonsolicited AEs were reported by 28 of 43 enrolled participants, and 29 of the reported events
(58%) occurred within 4 weeks of investigational product (IP) administration. Of the reported
events, 9 were of Grade 2 severity (17%) and 2 were of Grade 3 severity (4%): proteinuria and
cellulitis that required admission for IV antibiotics), 1 was of Grade 4 severity (hypokalemia).
One participant was admitted with a transient ischemic attack secondary to a right carotid artery
thrombus. Further evaluation revealed a vascular anatomical abnormality which likely led to the
thrombotic event. This serious AE was considered not related to the IP. The most commonly
reported AEs were those related to upper respiratory infections (14%), nausea (4%), and

dizziness (4%).
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[0218] In a first-in-human study of 10-1074-LS (NCT03554408), 77 participants
enrolled: 27 participants received a single dose of 10-1074-LS at doses ranging from 3 to 30
mg/kg (IV, n=15) or 140 or 280 mg (SC, n=12); 12 additional participants received a single SC
injection of the combination of 10-1074-LS and 3BNC117-LS, and 18 received 3 repeated SC
injections (every 12 weeks) of the antibody admixture; 10 participants received a single
intravenous infusion of 10-1074-LS and 3BNC117-LS at a dose of 30 mg/kg of each antibody.
The remaining 10 participants received placebo. As of July 2020, 20 solicited AEs were reported
by 15 out of 77 enrolled participants, all of Grade 1 severity: erythema/skin discoloration (8%),
pain (4%), and induration (2%) at the administration site, headache (4%), feverishness (4%),
malaise/fatigue (3%), and myalgia (1%). In addition, 86 non-solicited AEs were reported by 46
participants. Of these, 86 AEs, 29 (33.7%) occurred within 4 weeks of IP administration. Of the
reported non-solicited AEs, 10 were of grade 2 severity (11.6%) and 8 reported events were of
Grade 3 severity (9.3%): nephrolithiasis (1%), elevated blood pressure (4%), decrease in
hemoglobin (1%), proteinuria (1%), and increased left-sided weakness (1%). The 3 participants
who experienced transient Grade 3 elevation in blood pressure on the day of IP administration
had preexisting history of hypertension. The most common AEs were those related to upper
respiratory infections (25%), localized musculoskeletal pain (8§%) and symptoms of

gastroenteritis (8%).

NCT04811040 Ph1b Study Summary

[0219] Participants discontinued their background oral ART regimen 1 day prior to
receiving study drugs on Day 1. Of 124 screened participants, 55 were sensitive to both bNAbs,
21 were randomized, and 20 received the complete study regimen. The median age was 44 yrs
(IQR 34, 51); 14% were female; 14% Black, 14% Asian, 33% Hispanic/Latinx; median CD4
count was 909 (IQR 687, 1270).

[0220] At Week 26, all participants resumed their background oral ART baseline
regimen (or compatible regimen selected by the investigator) and returned to the clinic for visits

at Weeks 38 and 52.

[0221] Approximately 20 participants were in the Primary Cohort. Adults with HIV-1,
no history of virologic failure (VF) or antiretroviral drug resistance, a CD4 nadir > 350 cells/uL,
on first line ART for at least 2 years with demonstrated virologic suppression (HIV-1 RNA < 50
copies/mL) for at least 18 months prior to screening who were willing to modify their ART

regimen for an investigational strategy. A schematic of the study is provided in Figure 1.
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[0222] 21 participants were enrolled into the primary cohort and randomized,

20 participants received the complete study regimen (10 in each treatment group), one
participant received oral lenacapavir and withdrew consent prior to completing dosing
procedures. The median age of participants was 44 years (range 25-61), 18 (86%) were male
sex at birth, all had HIV-1 RNA <50 copies/mL and CD4 count >500 cells/uL. Enrolled

participant demographics and baseline characteristics are summarized in Table 1.

[0223] Therapeutic concentrations of teropavimab (TAB), zinlirvimab (ZAB) and
lenacapavir (LEN) were maintained through Week 26. These results are depicted in Figure 1B.
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[0224] Efficacy was assessed at the week 26 primary endpoint according to the FDA
Snapshot algorithm. One participant in Group 1 had a confirmed HIV RNA > 50 copies/mL
(155 copies/mL, confirmed 524 copies/mL) at Week 16 and resuppressed with re-initiation of
baseline ART; one participant in Group 2 withdrew consent at Week 12 (with HIV-1 RNA <50
copies/mL). 18/20 (90%) participants had HIV-1 RNA <50 copies/mL at Week 26. Primary

efficacy results are summarized in Table 2 and Figure 1C.

Table 2 - Efficacy as Determined by the US FDA-defined Snapshot Algorithm at Week 26

LEN + GS-5423 + LEN + GS-5423 +
GS-2872 10 mg/kg GS-2872 30 mg/kg
(N=10) (N=10)
HIV-1 RNA >50 copies/mL, N 1"
(% [95% C1]) (10%, [0.3%, 44.5%]) 0
HIV-1 RNA <50 copies/mL, N 9 9
(% [95% C1]) (90%, [55.5%. 99.7%]) (90%, [55.5%, 99.7%])
Discontinued Study Drug Due to
Other Reasons® and Last .
Available HIV-1 RNA <50 0 H0%)
copies/mL

A Resistance tests pending
*Withdrew from the study after week 12
$ Reasons other than AE/Death or lack of efficacy

[0225] There were no treatment emergent serious adverse events, no treatment emergent
adverse events leading to discontinuation of study drug or study and no deaths. The most
common treatment emergent adverse events were injection site reactions related to
administration of subcutaneous lenacapavir (LEN) (17/20 patients or 85%). Two participants
had grade 3 AEs: one with injection site cellulitis and one with injection site erythema at the site
of LEN injection. The combination of LEN + GS-5423 (teropavimab) + GS-2872 (zinlirvimab)
was well-tolerated with high efficacy for 6 months in selected virologically-suppressed persons
living with HIV. These results are consistent with the conclusion that the LEN + GS-5423
(teropavimab) + GS-2872 (zinlirvimab) combination provides long-acting treatment for HIV

with twice-yearly dosing.
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Example 2

Modeling to Determine Flat Dosing That Allows for Twice Annual Administration

[0226] In this example, we performed population PK (popPK) modeling and simulation
to predict PK profiles of GS-5423 (teropavimab) and GS-2872 (zinlirvimab) with body-weight
based dosing and flat-dosing at different doses and compared them with the target efficacious
levels to determine the optimal dose range of GS-5423 and GS-2872 with every 6 month dosing
in adults with HIV.

Methods

[0227] PK data for GS-5423 (teropavimab; 3BNC117-LS; TAB) and GS-2872
(zinlirvimab; 10-1074-LS; ZAB) were obtained from four clinical studies in viremic or virally
suppressed PWH (TAB: n=34; ZAB: n=36) who received single intravenous doses of TAB (30
mg/kg) and/or ZAB (10 or 30 mg/kg) alone or in combination with or without LEN, the studies
including YCO-0946 (NCT03254277) and YCO-0971 (NCT03554408). TAB and ZAB serum
concentrations were measured using validated Mesa Scale Discovery-electrochemiluminescence
immunoassays. A two-compartment population PK model was developed to describe the PK
data of GS-5423 and GS-2872 following IV and SC administration in HIV- and HIV+
participants. See, Joel S. Owen, Jill Fiedler-Kelly, “Introduction to Population Pharmacokinetic
/ Pharmacodynamic Analysis with Nonlinear Mixed Effects Models”, Wiley; 1st edition, 2014
(ISBN: 9780470582299). PopPK models of TAB and ZAB were developed using nonlinear
mixed-effect modeling. Covariate analyses were performed to identify significant covariates,
including body weight, effects of demographics, baseline characteristics, combination regimen,
and disease status, on the PK parameters of GS-5423 and GS-2872. The population PK models
were simulated to predict the PK profiles of GS-5423 and GS-2872 following IV administration
of 30 or 10 mg/kg body weight normalized dosing or equivalent flat doses every 6 months.
Model simulations were performed to predict the concentrations of TAB and ZAB following flat
vs weight-based dosing. The distribution of body weight is assumed to be consistent with
previous studies in adults with HIV virologically suppressed on anti-retroviral therapy (with

mean body weight of 85 kg).
Results

[0228] Simulations based on the PK modeling of the data from the four clinical studies,
including YCO-0946 and YCO-0971, showed that, fixed doses of 2550 mg or 850 mg of
GS-5423 or GS-2872 are expected to produce similar exposures as 30 mg/kg or 10 mg/kg

weight-based dose, respectively, with no meaningful increase in PK variability (Figures 3A-3D).
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Therefore, doses up to 2550 mg IV is expected to be safe for both GS-5423 and GS-2872 in
adults with HIV infection, given that GS-5423 and GS-2872 up to 30 mg/kg alone or in
combination were well-tolerated in the on-going study GS-US-536-5816 and previous studies in

HIV+ participants.

[0229] GS-5423 (TAB) and GS-2872 (ZAB) PK data in PWH were adequately described
by two-compartment PopPK models. Increased body weight was associated with increased
volume of distribution and clearance of both TAB and ZAB. PWH who were viremic had a
significant increase in the clearance of TAB and ZAB compared with those who were
suppressed at baseline. Model simulations suggest that a flat dose of 2550 mg would result in
similar exposures as 30 mg/kg for both TAB and ZAB, based on the body weight distribution in
recent Phase 3 HIV studies of adult PWH, with an average body weight of about 85 kg.

[0230] Previous studies of the non-LS forms of each antibody in HIV+ participants
undergoing analytical treatment interruption (Mendoza, et al., Nature. (2018) 561(7724):479-
484 and Gaebler, et al., Nature (2022) 606(7913):368-374) have shown that the virological
suppression was generally maintained when serum concentrations of both antibodies were above
10 pg/mL. Based on the PK simulations, 1700 mg GS-5423 or 850 mg GS-2872 is anticipated
to maintain the concentration above 10 pg/mL in 99%-100% of subjects through 6 months

(26 weeks) after dosing (Figures 4A-4B, Table 3). Therefore, the dose range of 1700 to

2550 mg GS-5423 and 850 to 2550 mg GS-2872 given IV every 6 months are expected to be the

efficacious and safe dose ranges for the two bNAbs.
Table 3

Predicted percentage of patients above 10 ug/mL at Week 26 after I'V administration of
GS-5423 and GS-2872 every 6 months

GS-5423 GS-2872
2550 mg 1700 mg 2550 mg 850 mg
% Patients above 100% 99% 100% 100%
10 pg/mL at Week 26
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Example 3

Evaluation of Therapeutic Concentrations of Anti-HIV Antibodies
3BNC117/Teropavimab and 10-1074/Zinlirvimab Through PK-PD Modeling
and Prediction of the Washout Duration in HIV Cure Studies

[0231] 3BNC117 and 10-1074 have been shown to induce rapid decline in viremia in
people with HIV, as well as delay the time to viral rebound in suppressed people with HIV
during analytical treatment interruption (ATI) (Caskey, et al. Nature. 2015;522:487-491;
Caskey, et al. Nat Med. 2017;23:185-191; Scheid, er al. Nature. 2016;535:556-560; Mendoza, et
al. Nature. 2018;561:479-484; Bar-On, et al. Nat Med. 2018;24:1701-1707; Gaebler, et al.
Nature. 2022;606:368-374). The combination of 3BNC117/TAB and 10-1074/ZAB, together
with immune-modulating agents, is being investigated for its potential to eliminate the HIV
reservoir and induce long-term remission in people with HIV. However, due to their potent viral
neutralization effects, insufficient washout duration before ATI can confound the efficacy
assessment of time to virologic rebound in HIV cure studies. The purpose of this study was to
characterize the pharmacokinetics (PK) and pharmacokinetic-pharmacodynamic (PK-PD)
relationships of these bNAbs through PK-PD viral dynamic modeling, and to predict the
required length of washout for TAB/ZAB in HIV cure studies in order to assess post-treatment

viral control during ATI.
Methods

[0232] Population PK and PK-PD models were developed using a nonlinear mixed-
effect modeling approach based on serum bNADb concentration and/or viral dynamic data from 6
efficacy studies in people with HIV, and 3 PK studies of 3BNC117/TAB (GS-5423) and/or
10-1074/ZAB (GS-2872) (Table 4).
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[0233] bNAD concentrations were measured by ELISA assays, except for study
NCT03526848 (Gaebler, et al. Nature. 2022;606:368-374). For this study, concentrations
measured by TZM-bl assay (Sarzotti-Kelsoe, et al. ] Immunol Methods. 2014;409:131-146)
were transformed to ELISA data using a log-linear correlation model calibrated based on data
from study NCT02825797 (Mendoza, et al. Nature. 2018;561:479-484; Bar-On Y, et al. Nat
Med. 2018;24:1701-1707) where PK was measured using both methods. The PK data of the
bNAbs were modeled by 2-compartment linear PK models. Covariates (demographics, disease
status, combination treatment) were tested using stepwise forward addition (a = 0.01) and
backward elimination (o = 0.001) methods. The PK-PD model describes viral replication using
a logistic growth function and viral elimination using first-order kinetics, with a nonlinear
saturable (Emax) model to describe the relationship between bNAb concentrations and viral
elimination rates. Distinct viral populations sensitive or resistant to each bNAb were modeled to
capture the mechanism of resistance selection in treated participants (Figure 5). PK and PK-PD
models were fitted sequentially. Model evaluations were performed using standard diagnostic
plots and visual predictive checks. Simulations were performed to predict PK and dynamics of
viral rebound during ATI after different lengths of washout periods after TAB/ZAB dosing.
Modeling was conducted using Phoenix® NLME. Simulations and plotting were performed

using R software.
Results

[0234] PK modeling. The PK data of 3BNC117, 10-1074, TAB, and ZAB were well
described by linear 2-compartment PK models (Figure 6). For 3BNC117 and 10-1074, the
estimated half-lives were the longest in people without HIV, followed by suppressed people
with HIV, and shortest in viremic people with HIV (Figure 7). For TAB and ZAB, the
estimated half-lives were longer than those of 3BNC117 and 10-1074, similar between people
without HIV and suppressed people with HIV (62 and 79 days for TAB and ZAB, respectively),
and shorter in viremic people with HIV (46 and 55 days for TAB and ZAB, respectively)
(Figure 7).

[0235] PK-PD modeling. The PK-PD model adequately described the dynamics of viral
suppression in viremic people with HIV after bNAb treatment with 3BNC117, 10-1074 alone at
different doses and in combination, as well as combination treatment with TAB and ZAB
(Figure 8). The model described the time to viral rebound during ATI after bNAb treatment
with 3BNC117 alone or in combination with 10-1074 (Figure 9). The estimated mean serum

concentrations corresponding to 50% maximum drug effect (ECso) of 3BBNC117/TAB and

100



10

15

20

25

WO 2024/044477 PCT/US2023/072098

10-1074/ZAB were 25.4 and 32.2 pg/mL, which correspond to ECz of 6.35 and 8.06 pg/mL,
respectively (Table 5).

Table S - Key PK-PD model parameter estimates

Parameter Mean 95% C1 % CV
ECso,38NC117 or TAB, ug/mL? 254 (19.6-32.9) 162
ECs0, 10-1074 or ZAB, Ig/mL° 32.2 (10.1-102.8 79.5
Viral replication rate constant, kg, day™ 0.441 | (0.414-0.468) | 245

Viral elimination rate constant, Kqel, 38NC117 or TAB, day ! 0.507 | (0.476-0.538) -

Viral elimination rate constant, kK del, 10-1074 or zaB, day ™! 0.799 | (0.609-0.990) -

CI, confidence interval; CV, coefficient of variation; ECy, concentration that leads to 20% maximum
drug effect; ECso, concentration that leads to 50% maximum drug effect; PD, pharmacodynamic;

PK, pharmacokinetic; TAB, teropavimab; ZAB, zinlirvimab. *Corresponds to mean (95% CI) ECy value
of 6.35 (4.90-8.22) ng/mL. "Corresponds to mean (95% CI) EC20 value of 8.06 (2.53-25.7) pug/mL.

[0236] PK-PD stimulations. PK-PD simulations predicted that after a washout period of
> 48 weeks after single-dose TAB and ZAB intravenous administration, the viral neutralization
effects of these bNAbs would have minimal impact on the time to viral rebound during ATI
(Figure 10). After single-dose 30 mg/kg TAB and 10 mg/kg ZAB intravenous administration,
both bNAb concentrations were predicted to drop below their in vivo EC50 around similar times
and maintain similar levels relative to the EC50 afterward, thus minimizing the risk of resistance
development from functional monotherapy of either bNAb. At week 48, both bNAb

concentrations were predicted to be lower than EC50 in over 90% of participants (Figure 11).

Example 4
A Phase 2 Study of Teropavimab (GS-5423) and Zinlirvimab (GS-2872) in Combination
with Capsid Inhibitor Lenacapavir (LEN) in Virologically Suppressed Adults with HIV-1

Infection

[0237] Study Design: GS-US-539-5939 (NCT05729568 on ClinicalTrials.gov) is a
Phase 2, randomized, open-label, active-controlled, multicenter study to evaluate the safety and
efficacy of the long-acting combination regimen of capsid inhibitor lenacapavir (LEN),
teropavimab (GS-5423), and zinlirvimab (GS-2872). The study will include approximately 125
participants with sensitivity to both bNAbs by protocol-defined criteria, who meet all eligibility
criteria, and will be randomized without stratification in a 2:2:1 ratio to Treatment Groups 1, 2,

and 3. The clinical trial study schematic is depicted in Figure 12.
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[0238] Participants will take their last dose of baseline oral antiretroviral therapy (ART)
on Day 1, participants randomized to Treatment Groups 1 and 2 will discontinue their baseline
ART regimen following administration of the complete study regimen on Day 1 (subcutaneous
injectable LEN, oral LEN 600 mg, and intravenous (IV) infusions of GS-5423 and GS-2872),
and will self-administer oral LEN 600 mg on Day 2. Participants in Treatment Group 3 will
continue their baseline oral ARV regimen as prescribed until Week 52. Participants randomized
to Treatment Groups 1 and 2 will receive study drug (injectable LEN and IV infusions of
GS-5423 and GS-2872) at Week 26. All participants in all Treatment Groups will return to the
study center for visits at Weeks 4, 12, 24, 26, 38, 50, and 52.

[0239] At Week 52, participants in Treatment Groups 1 and 2 who received the study
regimen of LEN, GS 5423, GS-2872, and completed study follow-up through Week 52 with
plasma levels of HIV RNA less than (<) 50 copies/mL will be enrolled in the study extension
phase. Participants who elect not to participate or not eligible to participate in the extension
phase will resume their baseline ART regimen (or appropriate regimen selected by the
investigator) and return for study follow-up visits at 30, 90, and 180 days post Week 52.
Participants randomized to Treatment Group 3 who completed study follow-up through Week
52 with plasma levels of HIV-1 RNA < 50 copies/mL throughout randomized phase of the study
will receive the study regimen of LEN, GS-5423, and GS-2872 every 26 weeks. The dose of
(GS-5423 and GS-2872 will be determined at the time of the primary analysis. Participants in
Treatment Group 3 who reach Week 52 prior to the primary analysis will receive the study
regimen at the dose specified for Treatment Group 2 until after completion of the primary
analysis and dose selection (unless Treatment Group 2 is modified in response to the data
monitoring committee (DMC)). Participants in Treatment Group 3 who do not receive the study

regimen after Week 52 will return for a 30-day follow-up visit.

[0240] An independent DMC will be convened to review safety and efficacy data at two
planned interim analyses: after approximately the first 50% of participants enrolled have
completed their Week 12 and 26 visits or prematurely discontinued from the study drug. In
addition, if four or more participants in any LEN + bNAbs treatment group of any cohort
experience virologic rebound (VR) before all participants reach Week 26, an ad hoc DMC

meeting may be convened to assess the data.

[0241] Virologic Failure (VF): Participants experiencing virologic rebound (VR), as
defined below, will be considered to be in a situation of virologic failure and may be subject to

resistance analysis.
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[0242] Virologic Rebound: Participants who meet the following criteria will be

considered to have VR:

. At any visit after Day 1, a rebound in HIV-1 RNA > 50 copies/mL, which is

subsequently confirmed at the following scheduled or unscheduled visit, or
. Any participant with HIV-1 RNA > 50 copies/mL at study drug discontinuation

[0243]
virologic failure (VF), i.e., plasma levels of HIV-1 RNA greater than or equal to (=)

If an above scheduled or ad-hoc interim DMC analysis of efficacy (based on

50 copies/mL. Weeks 12, 26, or virologic rebound crosses the futility boundary (i.e., lower
bound of 95% confidence interval (CI) of treatment difference (Treatment Group 1 or Group 2 —
Stay on Baseline Regimen (SBR)) in proportion of VF > () before all participants reach Week
26, DMC may recommend to drop an inferior dose arm. The decision to discontinue a dosing

arm will be made by the Sponsor.

[0244] Target Population: Adults with HIV-1, on ART with demonstrated virologic
suppression (plasma levels of HIV-1 RNA < 50 copies/mL) for at least 12 months prior to

screening and meeting protocol criteria for sensitivity to bNAbs.

[0245] Duration of Intervention: Up to 52 weeks during the randomized phase and

104 weeks during the extension phase.

Table 6

Test Product, Dose, and Mode of Administration:

Treatment
Groups Drug Day 1 Day 2 Week 26

Loading LEN 600 mg PO* 600 mg PO
LEN 927mg SC 927mg SC
: Maintenance GS-5423 2550 mg IV 2500 mg IV
GS-2872 2550 mg IV 2550 mg IV

Loading LEN 600 mg PO 600 mg PO
LEN 927mg SC 927mg SC
? Maintenance GS-5423 1700 mg IV 1700 mg IV
GS-2872 850 mg IV 850 mg IV

*PO = Per Os, oral administration; SC = subcutaneous; IV = intravenous
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[0246] Statistical Methods: The primary efficacy endpoint is the proportion of
participants with HIV-1 RNA > 50 copies/mL at Week 26 as defined by the FDA-defined
snapshot algorithm. The 95% ClIs will be constructed using the unconditional exact method.
The efficacy endpoint will be compared between treatment groups by Fisher exact test. The
proportion of participants with HIV 1 RNA > 50 copies/mL at Week 52 and the proportion of
participants with HIV-1 RNA < 50 copies/mL at Weeks 26 and 52 as determined by the US
FDA-defined snapshot algorithm will be analyzed using the same methods as for the primary

efficacy endpoint.

[0247] The changes from baseline in CD4+ T-cell count will be summarized by
treatment using descriptive statistics. The differences in changes from baseline in CD4+ T-cell

count between the 2 treatments groups will be compared.

[0248] Treatment-emergent adverse events (AEs), serious adverse events (SAEs), and
adverse events leading to permanent study drug discontinuation will be summarized by
treatment group, system organ class (SOC), and preferred term using the current version of the
Medical Dictionary for Regulatory Activities (MedDRA). Laboratory results and change from
baseline values for selected laboratory tests will be summarized by treatment group and visit.
The incidence of treatment-emergent laboratory abnormalities will be summarized by treatment

group. Vital signs and electrocardiogram data will be summarized by treatment group.

[0249] Serum or plasma concentrations and PK parameters for GS-5423, GS-2872, and
LEN (and metabolites, if applicable) will be listed and summarized for each analyte using

descriptive statistics by treatment group, as appropriate.

TABLE 7
Objectives and Endpoints

Primary Objective(s) Primary End Point(s)

® To evaluate the efficacy of the study ® Proportion of participants with HIV-1
regimens as determined by the RNA > 50 copies/mL at Week 26 as
proportion of participants with virologic determined by the United States (US)
rebound (HIV-1 RNA >50 copies/mL) at Food and Drug Administration (FDA)-
Week 26 defined snapshot algorithm

Secondary Objective(s) Secondary End Point(s)
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To evaluate the efficacy of the study
regimens as determined by the
proportion of participants with virologic
rebound (HIV-1 RNA >50 copies/mL) at
Week 52

To evaluate the efficacy of the study
regimens as determined by the
proportion of participants maintaining
virologic suppression (HIV-1 RNA < 50
copies/mL) at Weeks 26, and 52

To evaluate CD4+ T-cell counts at

Weeks 26, and 52

To evaluate the safety and tolerability of
the study regimen through 26 and 52
Weeks

To evaluate the pharmacokinetics (PK)
of GS-5423, GS-2872, and lenacapavir
(LEN)

To evaluate the immunogenicity of GS-

5423 and GS-2872

Proportion of participants with HIV-1
RNA > 50 copies/mL at Week 52 as
determined by the US FDA-defined

snapshot algorithm

Proportion of participants with HIV-1
RNA < 50 copies/mL at Weeks 26, and
52 as defined by the US FDA-defined

snapshot algorithm

Changes from baseline in CD4+ T-cell
counts at Weeks 26 and 52

Proportion of participants experiencing
treatment-emergent adverse events

(TEAESs)

PK parameters for GS-5423, GS-2872,
and LEN as appropriate: AUCo.,
AUCst, t172, Cmax, Tmax

Proportion of participants who develop

anti-GS-5423 and/or anti-GS-2872
antibodies through Weeks 26 and 52

Exploratory Objective(s)

Exploratory End Point(s)

To evaluate the emergence of viral

resistance during study treatment
To evaluate changes in the HIV reservoir

To evaluate the effect of every 6-month
bNADbs/LEN treatment on patient-

reported outcomes

Treatment-emergent viral resistance to

study drugs through Week 52

Changes from baseline in HIV-1 reservoir
in peripheral blood mononuclear cells

(PBMCs)

HIV-TSQ and treatment preference

questionnaires
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[0250] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of this
application and scope of the appended claims. All publications, patents, and patent applications

cited herein are hereby incorporated by reference in their entirety for all purposes.
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What is claimed is:

1.

PCT/US2023/072098

CLAIMS

A method of treating or preventing HIV in a human subject in need

thereof, the method comprising:

a)

b)

2.

Co-administering at a first time point (i) an effective amount of a first
antibody that competes with or comprises VH and VL regions that bind to
an epitope of gp120 within the third variable loop (V3) and/or high
mannose patch comprising a N332 oligomannose glycan and (i1) an
effective amount of a second antibody that competes with or comprises
VH and VL regions that bind to an epitope of gp120 comprising the CD4
binding site (CD4bs), wherein the first antibody and the second antibody
both comprise Fc amino acid substitutions to extend serum half-life; and
Co-administering at a second time point at least about 24 weeks, e.g., at
least about 25 weeks, e.g., at least about 26 weeks, after the first time
point an effective amount of the first antibody and an effective amount of

the second antibody.

The method of claim 1, wherein the first antibody and the second

antibody comprise an Fc region comprising the following amino acids at the indicated positions

(EU index numbering):

6))
(i1)
(iii)
(iv)
(v)

(vi)

(vii)

Tyrosine at position 252, threonine at position 254 and glutamic acid at
position 256 (YTE);

Leucine at position 428 and serine at position 434 (LS);

Lysine at position 433 and phenylalanine at position 434;

Glutamine at position 250 and leucine at position 428 (QL);

Glutamine at position 307, valine at position 311 and valine at position
378 (DF215);

Aspartic acid at position 256, aspartic acid at position 286, arginine at
position 307, valine at position 311 and valine at position 378 (DF228);
or

aspartic acid at position 309, histidine at position 311 and serine at

position 434 (DHS).
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3. The method of any one of claims 1 to 2, wherein the first antibody
competes with or comprises VH and VL regions of an antibody selected from 10-1074-LS
(GS-2872; zinlirvimab), 10-1074, 10-1074-J, GS-9722, GS-9721, PGT-121, PGT-121.66, PGT-
121.414, PGT-122, PGT-123, PGT-124, PGT-125, PGT-126, PGT-128, PGT-130, PGT-133,
PGT-134, PGT-135, PGT-136, PGT-137, PGT-138, PGT-139, VRC24, 2G12, BG18, 354BG8,
354BG18, 354BG42, 354BG33, 354BG129, 354BG188, 354BG411, 354BG426, DH270.1,
DH270.6, PGDM12, VRC41.01, PGDM21, PCDN-33A, BF520.1 and VRC29.03; and the
second antibody competes with or comprises VH and VL regions of an antibody selected from
3BNCI117-LS (GS-5423; teropavimab), 3BNC117, GS-9723, 3BNC60, b12, F105, VRCO1,
VRCO07, VRC07-523, VRCO03, VRCO06, VRC06b01 VRCO08, VRC0801, NIH45-46, PGV(04
(VRC-PGO4); CH103, 44-VRC13.01, INC9, 12A12, N6, 1-18, N49-P7, NC-Cowl, IOMA,
CH235 and CH235.12, N49P6, N49P7, N49P11, N49P9 and N60P25.

4. The method of any one of claims 1 to 3, wherein the first antibody
competes with or comprises VH and VL regions of 10-1074 and the second antibody competes

with or comprises VH and VL regions of 3BNC117.

5. The method of any one of claims 1 to 4, wherein the first antibody
comprises 10-1074-LS (a.k.a., zinlirvimab; GS-2872) and the second antibody comprises
3BNCI117-LS (a.k.a., teropavimab; GS-5423).

6. The method of any one of claims 1 to 5, wherein the first antibody and the

second antibody are co-administered every 6 months (Q6M).

7. The method of any one of claims 1 to 5, wherein the first antibody and the

second antibody are co-administered every 24 weeks (Q24W).

8. The method of any one of claims 1 to 5, wherein the first antibody and the

second antibody are co-administered every 25 weeks (Q25W).

9. The method of any one of claims 1 to 5, wherein the first antibody and the

second antibody are co-administered every 26 weeks (Q26W).

10. The method of any one of claims 1 to 9, wherein the first antibody and the
second antibody are independently administered intravenously at a dose in the range of from

about 500 mg to about 3000 mg, e.g., from about 550 mg to about 2900 mg, e.g., from about 600
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mg to about 2800 mg, e.g., from about 650 mg to about 2700 mg, e.g., from about 700 mg to
about 2600 mg, e.g., from about 850 mg to about 2550 mg.

11. The method of any one of claims 1 to 10, wherein the first antibody is
administered intravenously at a dose of 2550 mg and the second antibody is administered

intravenously at a dose of 2550 mg.

12. The method of any one of claims 1 to 10, wherein the first antibody is
administered intravenously at a dose of 850 mg and the second antibody is administered

intravenously at a dose of 1275 mg.

13. The method of any one of claims 1 to 10, wherein the first antibody is
administered intravenously at a dose of 850 mg and the second antibody is administered

intravenously at a dose of 1700 mg.

14. The method of any one of claims 1 to 10, wherein the first antibody is
administered intravenously at a dose of 850 mg and the second antibody is administered

intravenously at a dose of 2550 mg.

15. The method of any one of claims 1 to 14, further comprising co-

administering one or more long-acting HIV drugs.

16. The method of claim 15, wherein the one or more long-acting HIV drugs
are selected from a long-acting capsid inhibitor, a long-acting integrase strand transfer inhibitor
(INSTI), a long-acting non-nucleoside reverse transcriptase inhibitor (NNRTI), a long-acting

nucleoside reverse transcriptase inhibitors (NRTI), and a long-acting protease inhibitor (PI).

17. The method of claim 16, wherein the one or more long-acting HIV drugs

comprises a long-acting capsid inhibitor.

18. The method of any one of claims 16 to 17, wherein the long-acting capsid

inhibitor is selected from lenacapavir, VH4004280 and VH4011499.

19. The method of any one of claims 16 to 18, wherein the long-acting capsid

inhibitor comprises lenacapavir.

20. The method of claim 18, wherein the lenacapavir is administered at a dose

in the range of 300 mg to 1000 mg.
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21. The method of any one of claims 18 to 20, wherein the lenacapavir is

administered orally or subcutaneously.

22. The method of any one of claims 16 to 21, wherein the long-acting INSTI
is selected from bictegravir, raltegravir, elvitegravir, dolutegravir, cabotegravir, GS-1720,

GS-6212, GS-1219, GS-3242 and VH4524184.

23. The method of any one of claims 16 to 22, wherein the long-acting

NNRTI is selected from rilpivirine, elsulfavirine, doravirine and GS-5894.

24. The method of any one of claims 16 to 23, wherein the long-acting NRTI
is selected from islatravir and prodrugs thereof, tenofovir alafenamide (TAF) and prodrugs of

tenofovir, rovafovir etalafenamide and GS-1614.

25. The method of any one of claims 16 to 24, wherein the long-acting
protease inhibitor is selected from atazanavir, ritonavir, darunavir, GS-1156 and prodrugs of GS-

1156, and combinations thereof.

26. The method of any one of claims 1 to 25, further comprising determining
the sensitivity of the HIV in the subject to one or both of the first antibody and the second

antibody.

27. The method of any one of claims 1 to 26, wherein the subject is heavily

treatment experienced (HTE).

28. The method of any one of claims 1 to 27, wherein the subject is resistant
or non-responsive to one or more of an integrase strand transfer inhibitor (INSTI), a non-
nucleoside reverse transcriptase inhibitor (NNRTI), a nucleoside reverse transcriptase inhibitors

(NRTI), and a protease inhibitor (PI).
29. The method of any one of claims 1 to 28, wherein the subject is viremic.

30. The method of any one of claims 1 to 28, wherein the subject is

virologically suppressed.

31. The method of any one of claims 1 to 30, wherein the subject is receiving

antiretroviral therapy (ART).
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32. The method of any one of claims 1 to 30, wherein antiretroviral therapy

(ART) is discontinued before administration of the first and second antibody.

33. The method of any one of claims 1 to 32, wherein the subject is acutely

infected with HIV.

34. The method of claim 33, wherein subject has an HIV infection of Fiebig

stage IV or earlier.

35. The method of claim 34, wherein the subject has not seroconverted.

36. The method of any one of claims 1 to 35, wherein the subject is recently
infected with HIV.

37. The method of claim 36, wherein the antibody 1s administered to a subject

having an HIV infection of Fiebig stage V or Fiebig stage VI.

38. The method of any one of claims 1 to 26, wherein the subject is

chronically infected with HIV.

39. The method of any one of claims 1 to 38, wherein the subject is infected

with HIV clade B viruses.

40. A method of treating or preventing HIV in a human subject in need
thereof, the method comprising:

a) Co-administering at a first time point (1) an effective amount of 10-1074-
LS (zinlirvimab; GS-2872) and (ii) an effective amount of 3BNC117-LS
(teropavimab; (GS-5423)); and

b) Co-administering at a second time point at least about 24 weeks, e.g., at
least about 25 weeks, e.g., at least about 26 weeks, after the first time
point an effective amount of 10-1074-LS and an effective amount of

3BNCI117-LS.

41. The method of claim 40, wherein the 10-1074-LS and the 3BNC117-LS

are co-administered every 6 months (Q6M).

42. The method of claim 40, wherein the 10-1074-LS and the 3BNC117-LS
are co-administered every 24 weeks (Q24W).
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43. The method of claim 40, wherein the 10-1074-LS and the 3BNC117-LS

are co-administered every 25 weeks (Q25W).

44. The method of claim 40, wherein the 10-1074-LS and the 3BNC117-LS

are co-administered every 26 weeks (Q26W).

45. The method of any one of claims 40 to 44, wherein the 10-1074-LS and

the 3BBNC117-LS are co-administered 2 times over 1 year.

46. The method of any one of claims 40 to 44, wherein the 10-1074-LS and

the 3BBNC117-LS are co-administered 4 times over 2 years.

47. The method of any one of claims 40 to 44, wherein the 10-1074-LS and

the 3BBNC117-LS are co-administered 6 times over 3 years.

48. The method of any one of claims 40 to 44, wherein the 10-1074-LS and

the 3BBNC117-LS are co-administered 8 times over 4 years.

49. The method of any one of claims 40 to 48, wherein the 10-1074-LS is
administered intravenously at a dose of 30 mg/kg and the 3BNC117-LS is administered

intravenously at a dose of 30 mg/kg.

50. The method of any one of claims 40 to 48, wherein the 10-1074-LS is
administered intravenously at a dose of 10 mg/kg and the 3BNC117-LS is administered

intravenously at a dose of 30 mg/kg.

51. The method of any one of claims 40 to 50, wherein the 10-1074-LS and
the 3BBNC117 are independently administered intravenously at a dose in the range of from about
500 mg to about 3000 mg, e.g., from about 550 mg to about 2900 mg, e.g., from about 600 mg
to about 2800 mg, e.g., from about 650 mg to about 2700 mg, e.g., from about 700 mg to about
2600 mg, e.g., from about 850 mg to about 2550 mg.

52. The method of claim 51, wherein the 10-1074-LS is administered
intravenously at a dose of 2550 mg and the 3BNC117-LS is administered intravenously at a dose

of 2550 mg.
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53. The method of claim 51, wherein the 10-1074-LS is administered
intravenously at a dose of 850 mg and the 3BNC117-LS is administered intravenously at a dose

of 1275 mg.

54. The method of claim 51, wherein the 10-1074-LS is administered
intravenously at a dose of 850 mg and the 3BNC117-LS is administered intravenously at a dose

of 1700 mg.

55. The method of claim 51, wherein the 10-1074-LS is administered
intravenously at a dose of 850 mg and the 3BNC117-LS is administered intravenously at a dose

of 2550 mg.

56. The method of any one of claims 40 to 55, wherein the serum
concentration of the 10-1074-LS and the 3BBNC117-LS are at least 10 pg/mL at 26 weeks after

the first time point.

57. The method of any one of claims 40 to 56, wherein the plasma or serum

concentration of HIV RNA is less than 50 copies/mL at 26 weeks after the first time point.

58. The method of any one of claims 40 to 57, further comprising co-

administering one or more long-acting HIV drugs.

59. The method of claim 58, one or more long-acting HIV drugs are selected
from a long-acting capsid inhibitor, a long-acting integrase strand transfer inhibitor (INSTI), a
long-acting non-nucleoside reverse transcriptase inhibitor (NNRTI), a long-acting nucleoside

reverse transcriptase inhibitors (NRTI), and a long-acting protease inhibitor (PI).

60. The method of claim 59, wherein the long-acting capsid inhibitor 1s
selected from lenacapavir, VH4004280 and VH4011499.

61. The method of any one of claims 59 to 60, wherein the long-acting capsid

inhibitor comprises lenacapavir.

62. The method of claim 61, wherein the lenacapavir is administered at a dose

in the range of 300 mg to 1000 mg.

63. The method of any one of claims 60 to 62, wherein the lenacapavir is

administered orally or subcutaneously.
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64. The method of any one of claims 59 to 63, wherein the long-acting INSTI
is selected from bictegravir, raltegravir, elvitegravir, dolutegravir, cabotegravir, GS-1720,

GS-6212, GS-1219, GS-3242 and VH4524184.

65. The method of any one of claims 59 to 64, wherein the long-acting

NNRTI is selected from rilpivirine, elsulfavirine, doravirine and GS-5894.

66. The method of any one of claims 59 to 65, wherein the long-acting NRTI
is selected from islatravir and prodrugs thereof, tenofovir alafenamide (TAF) and prodrugs of

tenofovir, rovafovir etalafenamide and GS-1614.

67. The method of any one of claims 59 to 66, wherein the long-acting
protease inhibitor is selected from atazanavir, ritonavir, darunavir, GS-1156 and prodrugs of GS-

1156, and combinations thereof.

68. The method of any one of claims 40 to 67, further comprising determining

the sensitivity of the HIV in the subject to one or both of 10-1074-LS and 3BNC117-LS.

69. The method of any one of claims 40 to 68, wherein the subject is heavily

treatment experienced (HTE).

70. The method of any one of claims 40 to 69, wherein the subject is resistant
or non-responsive to one or more of an integrase strand transfer inhibitor (INSTI), a non-
nucleoside reverse transcriptase inhibitor (NNRTI), a nucleoside reverse transcriptase inhibitors

(NRTI), and a protease inhibitor (PI).
71. The method of any one of claims 40 to 70, wherein the subject is viremic.

72. The method of any one of claims 40 to 70, wherein the subject is

virologically suppressed.

73. The method of any one of claims 40 to 72, wherein the subject is

receiving antiretroviral therapy (ART).

74. The method of any one of claims 40 to 72, wherein antiretroviral therapy

(ART) has been discontinued before administration of 10-1074-LS and 3BNC117-LS.
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75. The method of any one of claims 40 to 74, wherein the subject is acutely

infected with HIV.

76. The method of claim 75, wherein the subject has an HIV infection of

Fiebig stage IV or earlier.

77. The method of claim 76, wherein the subject has not seroconverted.

78. The method of any one of claims 40 to 77, wherein the subject is recently
infected with HIV.

79. The method of claim 78, wherein the antibody is administered to a subject

having an HIV infection of Fiebig stage V or Fiebig stage VI.

80. The method of any one of claims 40 to 68, wherein the subject is
chronically infected with HIV.

81. The method of any one of claims 40 to 80, wherein the subject is infected

with HIV clade B viruses.

82. A kit comprising one or more unitary doses of a first antibody that binds
HIV gp120 V3 glycan and a second antibody that binds HIV gp120 CD4bs, wherein the first
antibody and the second antibody have serum half-life extending amino acid substitutions, and
wherein the first antibody and the second antibody are formulated for administration twice
annually (e.g., every 6 months (Q6M), every 26 weeks (Q26W), every 25 weeks (Q25W), or
every 24 weeks (Q24W)).

83. The kit of claim 82, wherein the unitary doses of the first antibody and the
second antibody independently are in the range of from about 500 mg to about 3000 mg, e.g.,
from about 550 mg to about 2900 mg, e.g., from about 600 mg to about 2800 mg, e.g., from
about 650 mg to about 2700 mg, e.g., from about 700 mg to about 2600 mg, e.g., from about 850
mg to about 2550 mg.

84. A kit comprising one or more unitary doses of 3BNC117-LS
(teropavimab) and 10-1074-LS (zinlirvimab), wherein the 3BNC117-LS (teropavimab) and the
10-1074-LS (zinlirvimab) are formulated for administration twice annually (e.g., every 6 months

(Q6M), every 26 weeks (Q26W), every 25 weeks (Q25W), or every 24 weeks (Q24W)).
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85. The kit of claim 84, wherein the unitary doses of 10-1074-LS and
3BNC117-LS are independently in the range of from about 500 mg to about 3000 mg, e.g., from
about 550 mg to about 2900 mg, e.g., from about 600 mg to about 2800 mg, e.g., from about 650
mg to about 2700 mg, e.g., from about 700 mg to about 2600 mg, e.g., from about 850 mg to
about 2550 mg.

86. The kit of claim 85, wherein the one or more unitary doses of 10-1074-LS
are 2550 mg and the one or more unitary doses of 3BNC117-LS are 2550 mg.

87. The kit of claim 85, wherein the one or more unitary doses of 10-1074-LS
are 850 mg and the one or more unitary doses of 3BNC117-LS are 1275 mg.

88. The kit of claim 85, wherein the one or more unitary doses of 10-1074-LS
are 850 mg and the one or more unitary doses of 3BNC117-LS are 1700 mg.

89. The kit of claim 85, wherein the one or more unitary doses of 10-1074-LS

are 850 mg and the one or more unitary doses of 3BNC117-LS are 2550 mg.

90. The kit of any one of claims 84 to 89, wherein the 10-1074-LS and the

3BNC117-LS are formulated for intravenous administration.

91. The kit of any one of claims 82 to 90, wherein the one or more unitary

doses are comprised in one or more containers.

92. The kit of claim 91, wherein the one or more containers are selected from

vials, ampules and preloaded syringes.

93. The kit of any one of claims 82 to 92, further comprising one or more

unitary doses of one or more long-acting HIV drugs.

94. The kit of claim 93, the one or more unitary doses of one or more long-
acting HIV drugs are selected from a long-acting capsid inhibitor, a long-acting integrase strand
transfer inhibitor (INSTI), a long-acting non-nucleoside reverse transcriptase inhibitor (NNRTI),
a long-acting nucleoside reverse transcriptase inhibitors (NRTI), and a long-acting protease

inhibitor (PI).

95. The kit of claim 94, wherein the long-acting capsid inhibitor is selected
from lenacapavir, VH4004280 and VH4011499.
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96. The method of any one of claims 94 to 95, wherein the long-acting capsid

inhibitor comprises lenacapavir.

97. The kit of claim 96, wherein the unitary dose of lenacapavir is in the

range of 300 mg to 1000 mg.

98. The kit of any one of claims 96 to 97, wherein the lenacapavir is

formulated for oral or subcutaneous administration.

99. The kit of any one of claims 94 to 98, wherein the long-acting INSTI is
selected from bictegravir, raltegravir, elvitegravir, dolutegravir, cabotegravir, GS-1720,

GS-6212, GS-1219, GS-3242 and VH4524184.

100. The kit of any one of claims 94 to 99, wherein the long-acting NNRTI is

selected from rilpivirine, elsulfavirine, doravirine and GS-5894.

101.  The kit of any one of claims 94 to 100, wherein the long-acting NRTI is
selected from islatravir and prodrugs thereof, tenofovir alafenamide (TAF) and prodrugs of

tenofovir, rovafovir etalafenamide and GS-1614.

102.  The kit of any one of claims 94 to 101, wherein the long-acting protease
inhibitor is selected from atazanavir, ritonavir, darunavir, GS-1156 and prodrugs of GS-1156,

and combinations thereof.
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the whole document

WO 2020/056145 Al (UNIV ROCKEFELLER [US])
19 March 2020 (2020-03-19)

cited in the application

The whole document, in particular, p.54,
1i.20 - 26

GAEBLER CHRISTIAN ET AL: "Prolonged viral
suppression with anti-HIV-1 antibody
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XP(037898885,

DOI: 10.1038/S41586-022-04597-1
[retrieved on 2022-04-13]
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10.3389/fimmu.2021.710044

The whole document, in particular, p.3,
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Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed.

b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13ter1(a)).

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPQO Standard ST.26 compliant
sequence listing.

3. Additional comments:
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Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

5 E Claims Nos.- 40-81, 84-102 (completely); 1-4(partially)

because they relate to paris of the international application that do not comply with the prescribed requirements to such

an extent that no meaningful international search can be carried out, specifically:
see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2

Claims Nos.: 40-81, 84-102 (completely); 1-4(partially)

The present application contains 102 claims. There is no clear
distinction between the independent claims because of overlapping scope
and there are so many dependent claims, and they are drafted in such a
way that the claims as a whole are not in compliance with the provisions
of clarity and conciseness of Article 6 PCT, as they create a smoke
screen in front of the skilled reader when assessing what should be the
subject-matter to search. The non-compliance with the substantive
provisions is to such an extent, that the search was performed taking
into consideration the non-compliance in determining the extent of the
search (PCT Guidelines 9.19). The extent of the search was consequently
limited to claims 1 - 39, 82 and 83, which appears to comprise a
reasonable definition of what is understood to be the invention for which
protection is sought.

Present claims 1 - 4 encompass compounds defined

only by their desired function ('competing with'), contrary to the
requirements of clarity of Article 6 PCT, because the
result-to-be—achieved type of definition does not allow the scope of the
claim to be ascertained. The fact that any compound could be screened
does not overcome this objection, as the skilled person would not have
knowledge beforehand as to whether it would fall within the scope
claimed, except for the compounds disclosed in the description (e.g.
teropavimab, zinlirvimab). Undue experimentation would be required to
screen compounds randomly. This non-compliance with the substantive
provisions is to such an extent, that the search was performed taking
into consideration the non-compliance in determining the extent of the
search for claims 1 - 4.

The search of claims 1 - 4 was consequently

restricted to compounds that bind to an epitope of gpl20 within the third
variable loop (V3) and/or high mannose patch comprising a N332
cligomannose glycan and a second antibody that binds to an epitope of
gpl20 comprising the CD4 binding site (CD4bs).

The

applicant/representative was informed that the search is the
responsibility of the ISA under Chapter I of the PCT, the procedure
before the ISA is closed and that there is no provision in the PCT for a
review of or an appeal against the findings of the ISA by the IPEA.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
pelicy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-IV, 7.2),
should the problems which led to the Article 17(2) PCT declaration be
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us 2020299365 Al 24-09-2020
WO 2016014484 Al 28-01-2016
WO 2020056145 Al 19-03-2020 AU 2019338454 Al 08-04-2021
CA 3112486 Al 19-03-2020
CN 113271974 A 17-08-2021
EP 3849612 Al 21-07-2021
JP 2022500042 A 04-01-2022
KR 20210060548 A 26-05-2021
Us 2022119504 A1l 21-04-2022
WO 2020056145 Al 19-03-2020
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