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Materials and Methods

Animals

Thirty-six outbred 4-5-year-old specific pathogen—free (SPF) rhesus monkeys (35 males
and 1 female) were used in Studies 1 (n=20) and 2 (n=16). All animals were screened to exclude
the MHC class I alleles Mamu-A*01, B*08, and B*17 associated with enhanced virologic control
(29-31). Monkeys were housed at the Wisconsin National Primate Research Center (WNPRC).
Monkeys were maintained according to the guidelines of the NIH Guide to the Care and Use of
Laboratory Animals. The animal studies described were approved by the Wisconsin National
Primate Research Center Institutional Animal Care and Use Committee.

SHIV infection and ART regimen

Animals were infected with 500 tissue culture infective doses (TCIDsg) of SHIV-ADS, as
described (32). The ART regimen, daily subcutaneous administration (1 ml per kilogram of body
weight) of preformulated antiretroviral cocktail (5 mg/ml of tenofovir disoproxil fumarate (TDF),
40 mg/ml of emtricitabine (FTC), and 2.5 mg/ml of dolutegravir (DTG)) was initiated on day 52
(Study 1) and day 56 (Study 2) post infection and continued for 72 (Study 1) and 69 (Study 2)
weeks (33). Animals were assigned to groups on the basis of age, body weight, viral load at study
entry, SHIV RNA copies/ml on ART, AUC, CD4" and CD8" T cell counts, and CD4*/CD8" T cell
ratios across groups.

N-803 and bNAD treatment

In Study 1, Groups 1, 2, and 3 (n=5 per group) received N-803 alone, the V3 glycan
supersite on HIV-1 Env-binding bNAb 10-1074 alone, or N-803 in combination with 10-1074,
respectively. The control group (n=5) received vehicle. N-803 was dose-escalated in 10 RMs
(Groups 1 and 3) with subcutaneous (SC) administration every week. The initial two doses of N-
803 were 25 pg per kilogram of body weight followed by two doses at 50 pg per kilogram of body
weight, a dose at 75 pg per kilogram of body weight and then a dose at 100 pg per kilogram of
body weight. Two doses of 10-1074 at 10 mg per kilogram of body weight were administered in
10 RMs (groups 2 and 3) intravenously at 24 hours after the fourth and fifth N-803 doses. In Study
2, treatment group (n=8) received N-803 in combination with two bNAbs, the V3 glycan supersite
on HIV-1 Env-binding bNAb 10-1074 and a bNAD specific for the CD4-binding site of HIV-1
Env (3BNC117). N-803 was dosed at the same concentration and frequency as in Study 1. Three
doses of 10-1074 and 3BNC117 (10 mg of each antibody per kilogram of body weight) were
administered every other week when the first dose of bNAbs was administered 24 hours after the
second N-803 dose. The control group (n=8) received vehicle. At 70 days (Study 1) and 84 days
(Study 2) after the last dose of 10-1074 and/or 3BNC117, ART was discontinued in all groups.
Blood samples were collected at 24, 48, and 72 hours after each dose to monitor activation of
immune cell subsets. Tissues including lymph node and colorectal mucosa were biopsied prior to
the first treatment and after the last dose from each group of monkeys. After cessation of ART, 3
ml of blood was collected and processed over Ficoll on days 3, 7, and 10 and then weekly to
monitor viral rebound. We included all animals in all analyses and confirmed all experimental
findings were reliably reproduced. Technical staff were blinded during data acquisition and
unblinded for analysis.




Lymphocyte staining and analysis

For Study 1, 100 ul of whole blood was stained with following antibody panels: NK cell
panel: anti-CD3 (SP34.2), anti-CD8 (SK1), anti-NKG2A (Z199, Beckman Coulter), anti-CD16
(3G8), anti-CD56 (NCAM16.2), anti-CD69 (TP1.55.3, Beckman Coulter), anti-NKG2D
(BAT221, Miltenyi Biotec), and anti-NKp30 (REA823, Miltenyi Biotec); T cell panel: anti-CD3,
anti-CD4 (L200), anti-CD8, anti-CD20 (2H7), anti-CD25 (M-A251), anti-CD28 (CD28.2,
Beckman Coulter), anti-CD69, and anti-CD95 (DX2). Cells were treated with BD Pharm Lyse
(BD Bioscience) for RBC lysis, fixed with 2% paraformaldehyde. For Study 2, PBMCs were
isolated by Ficoll density gradient centrifugation. Approximately 5x10° PBMCs were stained with
each of the following panels of antibodies: NK cell panel: anti-CD3, anti-CD8, anti-NKG2A, anti-
CD16, anti-CD20, anti-CD56, anti-CD69, anti-NKG2D, anti-NKp30 and anti-NKp46; T cell
panel: anti-CD3, anti-CD4, anti-CD8, anti-CD20, anti-CD25, anti- CD28, anti-CD69, anti-CD95.
All antibodies are from BD Biosciences unless otherwise indicated. More detailed information on
antibodies used is shown in table S3.

Lymphocyte phenotyping analysis

Cells were treated with ACK lysis buffer (Gibco) for further RBC lysis, fixed with 2%
paraformaldehyde. Stained cells were acquired on a FACS LSRII flow cytometer (BD
Biosciences), and analyzed using FlowJo Software v. 10 (FlowJo, LLC, Ashland, OR). All events
were gated first on FSC singlets and then lymphocytes. NK cells were identified as
CD3 CD8'NKG2A", and CD16 and CD56 were used to define subsets. CD4* and CD8" T cells
were identified as CD3"CD20", and CD28 and CD95 were used to define subsets (34). All
activation markers, including CD25 and CD69, were measured as a percent of lymphocyte
population of interest.

bNAb concentration in plasma and PK analysis

Plasma levels of the bNAbs, 3BNC117 and 10-1074 were determined using a validated
luciferase-based neutralization assay in TZM-bl cells as described (35). Briefly, plasma samples
were tested using a primary 1:20 dilution with a fivefold titration series against HIV-1 Env
pseudoviruses Q842.d12 and X2088_c9, which are highly sensitive to neutralization by 3BNC117
and 10-074, respectively. Standard curves were generated using 3BBNC117 and 10-1074 clinical
drug products and included in every assay set-up using a primary concentration of 10 pg/ml with
a fivefold titration series. Plasma concentrations of 3BNC117 and 10-1074 for each sample were
then calculated as follows: plasma IDsp titer (dilution) x 3BNC117 ICso or 10-1074 ICxo titer
(ug/ml) = plasma concentration of 3BNC117 or 10-1074 (pg/ml).

CD4" T cell cytometric sorting

Cryopreserved samples of PBMC, LMNC, and GMMC biopsies were thawed at 37°C in
RPMI 1640 containing 10% fetal bovine serum (FBS) and benzonase (Millipore) at 25 U/ml. Cells
were resuspended in 1X phosphate-buffered saline (PBS) containing LIVE/DEAD Fixable Aqua
Dead Cell Stain (Life Technologies) for 20 min at room temperature in the dark. Cells were washed
and stained with the following fluorescently conjugated antibodies: PBMCs and LN: anti-CD3
(SP34.2), anti-CD4 (L200), anti-CD8 (SK1), anti-CD20 (2H7), anti-CD28 (CD28.2), anti-CD45
(D058-1283), anti-CD95 (DX2), anti-CCR7 (150503), anti-ICOS (C398.4A, Biolegend), anti-PD-
1 (EH12.2H7, Biolegend), anti-CXCR3 (1C6/CXCR3), and anti-CXCR5 (MUSUBEE, Thermo
Fisher); GMMC: anti-CD3, anti-CD4, anti-CD8, anti-CD28, anti-CD45, anti-CD95, and anti-
CCRY7. After 15 min in the dark, cells were washed, resuspended in ice-cold 1X PBS, and were
sorted using a FACS Aria Il (BD Bioscience). Sorted CD4" T cells were FSC singlets, live,
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CD45°CD3"CD4*CD8"  lymphocytes.  Subsets were defined as follows: naive
(CD95CD28"CCR7"), central memory (CD95'CD28"CCR7"), transitional memory
(CD95*CD28*CCR7"), follicular helper T cells (CD95*CD28*CXCR5"PD-1"), and effector
memory (CD95"CD28"). More detailed information on antibodies used is shown in table S3.

Integrated DNA and intact proviral DNA assay (IPDA)

Genomic DNA was isolated from sorted CD4* T cells using either a Ql1Aamp DNA blood
mini kit or QIAamp DNA micro kit following Manufacturer’s instruction. To detect integrated
SHIV DNA, we applied the published methods modified for rhesus macaque specific Alu
sequences as described (33, 36). Genomic DNA was serially diluted in 10-fold dilutions (1000 to
1 cell equivalents) and applied to the first-round PCR. SIV LTR nested PCR products were then
subjected to a standard gRT-PCR. Cell numbers analyzed in each reaction was confirmed by
simultaneous g-PCR of GAPDH genes. A cloned cell line, 3D8 containing a single integrated copy
of SIV DNA was used an integration standard. Intact SHIV proviral DNA was quantitated using a
novel droplet digital PCR-based method designed to detect intact SHIV genomes, called the SHIV
Intact Proviral DNA Assay (IPDA). This assay uses principles similar to those previously
described for the analysis of intact HIV-1 and SIV proviruses and includes corrections for 2LTR
circles and DNA shearing as described (37, 38). The 3' SHIV IPDA amplicon was the same as the
3" HIV-1 amplicon, whereas the 5" amplicon was in the gag gene.

In vivo CD8* lymphocyte depletion

Rhesus macaques were depleted of CD8" lymphocytes using the MT807R1 monoclonal
antibody (Nonhuman Primate Reagent Resource) using the previously described protocol (39)
CD4 and CD8 lymphocytes were monitored twice weekly for the first 3 weeks and then weekly
throughout the monitoring period. Whole blood was stained with the antibodies anti-CD4 (L200),
anti-CD8 (DK25, Dako), and anti-CD3 (SP34.2). The anti-CD8 antibody clone DK25 was used
for detection, as described (40). RBCs were lysed using a TQ-Prep (Beckman Coulter), fixed in
2% formaldehyde, acquired on a FACS Calibur (BD Biosciences), and analyzed using FlowJo
Software. All antibodies are from BD Biosciences unless otherwise indicated. More detailed
information on antibodies used is shown in table S3.

Intracellular cytokine staining

The measurement of intracellular cytokines (TNF-a, IFN-y, IL-2, granzyme B, and
CD107a) was performed as previously described (41). Thawed PBMCs were rested at 37°C for 3
hours before stimulation. Approximately 3x10° cells were stimulated with either dimethyl
sulfoxide alone (unstimulated) or overlapping peptide pools (2 pg/ml) covering the entire
SIVmac239 Gag protein (NIH AIDS Reagent Program, catalog no. 6204) and anti-CD49d
antibodies (1 pg/ml; BD Biosciences). Cells were incubated with anti-CD107 antibody (H4A3)
for 6 hours, with GolgiStop (BD Bioscience) and GolgiPlug (BD Bioscience) added 1 hour after
stimulation. Cells were stained with LIVE/DEAD Fixable Aqua Dead Cell Stain (Invitrogen)
followed by antibodies conjugated for surface staining: anti-CD4 (L200), anti-CD8 (SK1), anti-
CD28 (L293), anti-CD45 (D058-1283), and anti-CD95 (DX2). Cells were permeabilized with BD
Cytofix/Cytoperm for 20 min followed by intracellular staining using: anti-CD3 (SP34.2), anti-
CD69 (TP1.55.3, Beckman Coulter), anti-TNF-a (Mab11), anti-IFN-y (B27), anti-IL-2 (MQ1-
17H12), and anti-granzyme B (GB-11). All antibodies are from BD Biosciences unless otherwise
indicated. More detailed information on antibodies used is shown in table S3. The value of percent
cytokine-positive cells in unstimulated samples was subtracted from the corresponding value of
stimulated samples.




Antibody-dependent cellular cytotoxicity (ADCC)

ADCC activity was measured as described (42). CEM.NKR-ccrs-SLTR-Luc target cells
were infected with VSV G-pseudotyped SHIV-AD8AVif or SIVmac239Avif by spinoculation in
the presence of 40 ug/ml of Polybrene. Two days post infection, infected cells were incubated with
diluted plasma and an CD16 expressing NK cell line at a 10:1 effector-to-target ratio for 8 hours.
The loss of Luc activity was used as to indicate antibody-mediated killing of infected cells. Infected
target cells incubated with NK cells in the absence of antibody were used to measure maximal Luc
activity and uninfected target cells cultured with NK cells were used to determine background.

TZM.bl pseudovirus neutralization assay

Virus neutralization was measured using a luciferase-based assay in TZM.bl cells as
previously described (32). Briefly, plasma dilutions were performed in duplicate using 96-well
flat-bottom plates. Two hundred TCIDso of SHIV-AD8 was added to each well prior to incubation
for 1 hour at 37°C. TZM.bl cells were seeded at 1x10* cells per well with D-MEM media
containing DEAE-dextran (Sigma, St. Louis, MO) at a final concentration of 11 pg/ml. After a 48-
hour incubation, 150 pul of supernatant was removed and replaced with 100 pul of Bright-Glo
luciferase reagent (Promega, Madison, WI). Following lysis, 150 ul of the sample lysate was
measured using a Victor 3 luminometer (Perkin Elmer). The 50% inhibitory dose (IDso) titer was
calculated as described. Data were analyzed with software provided by the CAVD Vaccine
Immunology Statistical Center.

TZM.bl neutralization assay with SHIV-ADS challenge stock

Neutralization against SHIV-AD8 was assessed as described (43) using TZM-bl cells and
4 ng of SHIV p27 per well. TZM-bl cells were seeded to flat-bottom 96-well plates the day before
each neutralization assay at a density of 1.5x10* cells per well. Plasma dilutions and viruses were
incubated for 1 hour at 37°C before being combined with reporter cells. Luciferase activity in
TZM-bl cells was measured 3 days later using BriteL.ite Plus substrate (Perkin Elmer).

Viral Suppression Assay

Viral suppression assay was performed as described with some modifications (20). Briefly,
frozen PBMC isolated animals at 3 days prior to SHIV infection were thawed and CD4* T cells
were enriched using CD4" T Cell Isolation Kit NHP (Miltenyi). Enriched CD4" T cells were plated
at 5x10° cells per well in 12-well plates and stimulated with 10 pg/ml of concanavalin A, (Sigma)
and 20 U/ml of rhiL-2 (Roche via NIH AIDS reagent resource #136) in RPMI supplemented with
10% FBS (R10+) for 3 days. Activated CD4" T cells were harvested and subjected to a Ficoll
gradient to remove dead cells and debris. Fraction of the activated CD4" T cells were taken for
flow cytometry staining and from the rest distributed across 15-ml conical tubes at 1x10° cells per
tube for infection. From the virus stock of 1.110°2 MOI, 25 pl was added to the falcon tube with
75 ul of CD4" T cells in R10+ media supplemented with 20 U per ml of IL-2 and incubated at
37°C for 3 hours with intermediate mixing. At the same time, CD8" T cells were isolated using
CD8" T Cell Isolation Kit NHP (Miltenyi) from frozen PBMCs isolated 7 weeks prior to N-
803+bNADb treatment (47 weeks after ART start) and 149 days after ART release from the same
animals used above for CD4" T cells isolation. After 3 hours of infection, CD4" T cells were
washed three times with R10+ media and plated with respective CD8" T cells to obtain CD4:CD8
ratios of 1:4, 1:2, and 1:1 and without CD8" T cells in R10" media supplemented with 20 U/ml of
IL-2 in 96 well plate. On postinfection days 3, 5, and 7, plates were centrifuged for 14009 for 5
min and supernatant was collected for gRT-PCR analysis. Fresh R10* media supplemented with
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20 U/ml of IL-2 was added to replenish the wells at respective time points. At day 7, cells were
harvested and stained with LIVE/DEAD Fixable Aqua Dead Cell Stain (Invitrogen) followed by
conjugated antibodies for surface staining: anti-CD4 (L200), anti-CD8 (SK1), anti-CD20 (2H7),
anti-CD25 (M-A251), anti-CD28 (CD28.2), anti-CD95 (DX2), anti-HLD-DR (G46-6).
Intracellular stain was performed by permeabilizing cells with BD Cytofix/Cytoperm for 20 min
and stained with anti-CD69 (TP1.55.3, Beckman Coulter) and anti-CD3 (SP34.2). All antibodies
are from BD Biosciences unless otherwise indicated. Infection rate was assessed by supernatant
levels of virus by RT-gPCR.

Viral Dynamic Modeling

The observed viral load (VL) after treatment interruption showed a range of different
trajectories (fig. S12B). Some were reminiscent of post-treatment control (PTC, e.g., rh2664),
whereas others showed a typical peak VL followed by a VL set point (e.g., th2668, rth2670). We
used viral dynamic modeling to find a possible mechanistic explanation for these different patterns,
and to relate them to the type of immunotherapy applied to each animal. The VL trajectories
showing a set-point are well described by the standard viral dynamic model (44). However, other
animals (e.g., th2654) showed highly oscillatory VL dynamics, which are not well described by
the standard mode. We therefore extended them by including an immune response that becomes
exhausted at high antigen concentrations. This extension is known as the PTC model (45), which
is shown schematically in fig. S6 and is formulated in terms of a system of ordinary differential
equations (ODEs). These describe target cells ([, CD4 T cells susceptible to viral infection),
infected CD4 T cells (1) that produce free virus [, and effector cells ([E) that eliminate productively
infected cells by cytotoxic and non-cytotoxic effects. The ODEs for [7, [1, [, and [E are then given
by:

daT
E:AT_dTT_ﬁVT
dl
= = BVT —dil — kEI
av
E=p[—CV
dE _ o pap ;L
e ETE kg +E+1 ky+]1

In the first equation, target cells, T, are supplied at a constant rate [, die at per capita rate |4, and
are infected at rate [3V, where|g is the infection rate constant. In the second equation, productively
infected cells, 7, die at per capita rate |d,, and are eliminated by effector cells by cytolytic or non-
cytolytic processes at rate E, where [k is the elimination rate constant. In the third equation, virions,
v, are produced at rate [ per infected cell and cleared at rate |c per virion. Finally, in the fourth
equation, effector cells enter at a constant rate |1, and die at per-capita rate |d .. When effector cells
encounter infected cells, they proliferate at maximal rate [ in a saturated manner, following
previously published work (46, 47). Saturation is governed by the parameter [k . Finally, the PTC
model assumes that effector cells can become exhausted at high antigen concentrations at
maximum rate [£. The antigen concentration at which exhaustion is at its half-maximum is given
by the parameter [ky.

We make the common assumption that the observed VL has a log-normal distribution with
location parameter Jog(V), and scale parameter |5. VL measurements below the limit of detection
of 50 copies per mililiter are treated as left-censored observations. We fit this model to the VL time
series from all animals simultaneously using a non-linear mixed effects framework (fig. S13). In
this method, it is assumed that each animal has unobserved individual parameters, which uniquely
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determine the VL trajectory. We used Monolix 2021R2 (Lixoft SAS, a Simulations Plus company)
to infer the distributions that gave rise to these individual-level parameters, and to sample from
these distributions, conditional on the observed time series. As not all parameters are identifiable
from observing merely the VL, we fix some parameters to biologically plausible values, namely
= 23 per day, b = 1000 per day and |4, = 0.6 per day. In addition, we compute the significance
of the effect of the immunotherapy pre-ART interruption on the model’s parameters using the Wald
test.

Ni-NTA ELISA

Antibody binding to Env trimer experiment was performed as previously described (48).
Briefly, Ni**-nitrolotriacetic acid (Ni-NTA) coated Hissorb 96-well plates (Qiagen) were coated
with 200 ng per well of BG505 SOSIP.664-His-gp140 for 1 hour at RT. After washing unbound
trimers away with 0.05% Tween-20-PBS (PBS-T), plates were incubated with plasma samples
diluted 1:100 in 1% BSA-PBS and appropriate positive controls (3BNC-117 and 10-1074) at 4°C
for ON. After washes with PBS-T, goat HRP-conjugated anti-human IgG (Southern Biotech) was
added at 1:2000 dilution in 1% BSA-PBS and then incubated for 45 min at RT. Colorimetric
detection was performed using TMB substrate (Pierce) and stopped using 0.8 M H>SOq4
(ThermoFisher). Optical densities (OD) were measured at 450 nm using the PowerWave 340
microplate reader.

Statistical analyses

Analyses of virologic or immunologic data at study entry and comparisons of grouped
variables were performed using a non-parametric Kruskal-Wallis H test to compare three or more
unmatched groups or a Mann-Whitney U test to compare differences between two groups.
Transformed log10 SIV RNA levels in plasma were calculated using GraphPad Prism (version
9.0). Changes in values after treatment within groups were analyzed by use of a Wilcoxon matched
pairs signed rank test. P-values were adjusted for multiple comparisons when more than two
groups were compared. All flow cytometry data in this manuscript was analyzed using FlowJo
(v10). Background subtraction and formatting of exported data from FlowJo was performed with
Pestle (version 2). Statistical analyses of the polyfunctionality and immune cell subset and display
of multicomponent distributions were performed using the Simple Presentation of Incredibly
Complex Evaluations software (SPICE 6.1). To compare each of the pies as calculated by SPICE,
one-sided permutation tests were performed. P-values were considered significant if <0.05 after
adjustment for multiple comparisons when applicable.
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Fig. S1. Activation of T and NK cells following N-803+10-1074 administration. Activation of
naive (CD95 CD28"), central memory (CD95'CD28"), and effector memory (CD95'CD28")
populations by cytometric detection of CD69 in (A) CD8" T cells and (B) in CD4* T cells. CD69
expression within each subset was measured at the time of each dose (baseline) and at 48 and 72
hours after each N-803 dose. (C) Activation of NK cells were monitored by flow cytometric
detection of CD69. Changes in CD69 expression are shown as the absolute difference in percent
from the day of dose for all immune subsets. Both N-803 and 10-1074 dosing are indicated by
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black arrows on the x-axis.
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Fig. S5. Rapid activation, margination, and expansion of CD8* and CD4* T memory subsets
and NK cells following N-803+10-1074+3BNC117 administration. In Study 2, the expression
of CD25 in naive (CD95 CD28%), central memory (CD95'CD28%), and effector memory
(CD95"CD28") subsets from CD8" and CD4" T cells was monitored by flow cytometry (A)
Activation of NK cells were monitored by flow cytometric detection of CD69 (B) CD25 and CD69
expression within each subset was measured at the time of each dose (baseline) and at 48 hours
after each N-803 dose. Changes in CD25 and CD69 expression are shown as the difference in
percent from the day of dose for all immune subsets. Both N-803 and 3BNC117+10-1074 dosing
is indicated by black arrows on the x-axis. Absolute counts of each memory subset of CD8* and
CD4" T cells per microliter of blood were monitored by flow cytometry at the day of dose
(baseline) and at 24 hours after doses 2, 4, and 6. The fold change in each memory subsets were
calculated by the day of dose to 24 hours after each dose (doses 2, 4, and 6). Data shown as median
+ interquartile range (n=8 per group) (C) Boolean-gated frequencies of markers (CXCR3, CXCR5,
ICOS, nd PD-1) within FlowJo were exported into SPICE. Pie charts and arcs showing different
combinations of trafficking or costimulation/activation markers in CD8" T memory subsets in (D)
peripheral blood and (E) LMNC. P-values were computed using a permutation test. (F) Fold
changes in each subset of CD8* and CD4" T cells were calculated and P-values comparing CD8*
and CD4" T cell expansion at each treatment day versus day of dose (baseline) are shown for both
treated (blue) and control (red) groups. Statistical analysis was performed using the Kruskal—
Wallis H test followed by Dunn’s test for multiple comparison (C) or a repeated measures two-
way ANOVA with Geisser—Greenhouse correction for multiple comparison (F) as required.
Adjusted P-values are shown.
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Fig. S6. Transient plasma viremia induced by N-803 dosing in SHIV-infected monkeys on
ART in Study 2. SHIV RNA copies were monitored in RMs at baseline and 24 and 48 hours
following each of six weekly N-803 doses in all treatment and control groups. Arrows indicate the
timing of N-803+10-1074+3BNC117 or vehicle dosing.
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Fig. S7. Pharmacokinetics of 10-1074 and 3BNC117. In Study 2, plasma concentrations of
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Fig. S8. Comparisons of 2-LTR circles in CD4* T cells before and after treatment. Levels of
2-LTR circles are expressed as log10 copies per 10° CD4* T cells. 2-LTR circles and double
positive 2-LTR circles were compared between groups using a Kruskal-Wallis H test at pre- and
post-treatment timepoints. Values within each group were compared using a Wilcoxon matched-
pairs signed-rank test. P-values were adjusted for multiple comparison by Dunn’s test.
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Fig. S9. In vivo CD8a¢" lymphocyte depletion. CD8* lymphocytes were depleted in vivo using
the MT807R1 monoclonal antibody in two control RMs and six aviremic RMs treated with N-
803+10-1074+3BNC117. The presence of CD8" T cells in the peripheral blood was monitored by
flow cytometry.
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Fig. S10. Antibody-dependent cell-mediated cytotoxicity (ADCC) activity. In Study 2, (A)
CEM.NKR-CCR5-sLTR-Luc cells were infected with SHIVAD8 (B) or SlIVmac239 and
incubated with an NK cell line expressing human CD16 at a 10:1 effector-to-target ratio with
plasma isolated from RMs at three timepoints: 24 hours after the third bNADb dose, at the time of
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ART discontinuation, and then 4 weeks after ART discontinuation. Plasma from animals
administered N-803+10-1074+3BNC117 or formulation vehicle. ADCC activity was measured in
relative light units (RLUs) in comparison to controls. Individual data points are means of
triplicates. The dotted line indicates half-maximal lysis of infected cells. (C) Virus neutralization
was measured using a luciferase-based assay in TZM.bl cells as 1Dso titer or (D) as %RLU (using
serial dilutions of plasma isolated at 5 and 17 weeks after ART discontinuation.
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Fig. S11. SHIV-specific polyfunctional CD8* T cell responses. In Study 2, CD8" T cell
responses to SIVmac239 Gag were measured by intracellular cytokine staining for CD107a,
granzyme B, IFNy, IL-2, and TNFa. (A) The pie charts show the mean frequency of cells
performing all different combinations of effector function. The phenotypes of CD8" T cell subsets
were determined: the fractions that fall into a naive (CD95 CD28"), central memory (CM,
CD95*CD28"), or effector memory (EM, CD95CD28") subset a shown in the pie charts. P-values
were computed using a permutation test described in supplemental methods. (B) Values are
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presented as the difference in percent change between pre-treatment and post-treatment in each
group. Comparison between groups was determined using a Mann—Whitney U test.
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Fig. S12. Representative model fits and a diagram of the mathematical model of treatment
induced viral suppression. (A) Diagram of the mathematical model. Target cells (T) are infected
at a rate proportional to the number of infected cells (I). Infected cells are neutralized by effector
cells (E), and they stimulate proliferation of effector cells. At high concentrations of infected cells,
effector cells adopt an exhausted phenotype (X), which is not explicitly modeled. Additional
parameters include target cell supply (A1) and death (dt) rate; infected cell death (di) and
elimination by effector cells (kE); effector cell entrance (Ag), death (dg), maximum proliferation
(b), and maximum exhaustion (&) rate; virion production (p) and clearance (¢); B, the infection rate
constant; k, the elimination rate constant. (B) Viral load trajectories of the fitted dynamical model.
Shown are the viral load (VL) measurements following treatment interruption for each animal
(black and red dots) and the fitted model predictions (blue curves and envelopes). The red dots
indicate that the VL was below the limit of detection. To generate individual model trajectories
and indicate their uncertainty for a given animal, we sample individual parameter values from the
random effects distribution, conditional on the observed VL measurements. Using these samples,
we generate an ensemble of likely trajectories. The blue curve is the median of this ensemble, and
the dark blue envelope indicates the 2.5-t0-97.5 percentiles. Using the ensemble of trajectories, we
simulate VL measurements using a log-normal measurement error model. The 2.5-t0-97.5
percentiles of these simulations are indicated by the light-blue envelopes.
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Table S1.

10-1074 plasma concentrations (pug/ml) at each dose.

Study 1
Group 10-1074 | N-803+10-1074 | 10-1074 N-803+10-1074
24 hours post | first dose | first dose second dose | second dose
Minimum 110 93.7 170.4 35.3
Median 134.6 164.8 220.5 181.9
Maximum 194.1 181.8 495.7 230.5
Mean 149.2 149.1 265.1 150.3
SD 34.97 36.96 134.8 79.85
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Table S2. 10-1074 and 3BNC117 plasma concentrations (ug/ml) at each dose.

Study 2
bNAb 3BNC117 10-1074
24 hours post | first dose | second dose | third dose | first dose | second dose | third dose
Minimum 15.8 23.4 21.2 56.8 110.9 83
Median 25.1 35.4 34 121 132 244.2
Maximum 27.2 48.5 46 205.4 375.6 389.2
Mean 22.26 35.48 33.79 121.6 178 242.5
SD 5.251 8.63 8.093 42.46 92.59 99.29
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Table S3. List of flow cytometry antibodies used for immune analysis.

Antibody Clone Fluorochrome Manufacturer Dilution
Anti-Human CD3 SP34-2 AF700 BD Bioscience 1:20
Anti-Human CD3 SP34-2 BUV395 BD Bioscience 1:20
Anti-Human CD3 SP34-2 V450 BD Bioscience 1:20
Anti-Human CD4 L200 BV510 BD Bioscience 1:100
Anti-Human CD4 L200 BV711 BD Bioscience 1:100
Anti-Human CD8 SK1 APC-Cy7 BD Bioscience 1:50
Anti-Human CD8 SK1 APC-H7 BD Bioscience 1:50
Anti-Human CD16 3G8 BV510 BD Bioscience 1:50
Anti-Human CD20 2H7 BUV395 BD Bioscience 1:50
Anti-Human CD20 2H7 BV570 Biolegend 1:50
Anti-Human CD20 2H7 BV650 BD Bioscience 1:100
Anti-Human CD25 M-A251 PE-Cy7 BD Bioscience 1:20
Anti-Human CD28 CD28.2 PE-CF594 BD Bioscience 1:20
Anti-Human CD28 CD28.2 PE-Cy7 BD Bioscience 1:20
Anti-Human CD28 CD28.2 PerCP-Cy5.5  BD Bioscience 1:50
Anti-NHP CD45 D058-1283 BUV737 BD Bioscience 1:50
Anti-NHP CD45 D058-1283 BV786 BD Bioscience 1:100
Anti-Human CD56 NCAM16.2 BV650 BD Bioscience 1:20
Anti-Human CD69 TP1.55.3 ECD Beckman Coulter 1:20
Anti-Human CD95 DX2 BV711 BD Bioscience 1:50
Anti-Human CD95 DX2 PE BD Bioscience 1:50
Anti-Human CD107a H4A3 BV786 BD Bioscience 1:20
(Aé‘g'cg‘g‘a” CD183 1C6/CXCR3  APC BD Bioscience  1:50
g‘;&?‘g?a” CD185 MUSUBEE  PE-Cy7 eBioscience 1:20
Anti-Human CD197 (CCR7) 150503 FITC BD Bioscience 1:20
Anti-Human CD278 (ICOS)  C398.4A PerCP-Cy5.5  Biolegend 1:200
Anti-Human CD279 (PD-1)  EH12.2H7 BV421 Biolegend 1:50
Anti-Human HLA-DR G46-6 APC-H7 BD Bioscience 1:80
Anti-Human NKG2A Z199 PE-Cy7 Beckman Coulter 1:20
Anti-Human NKG2D BAT221 PE Miltenyi Biotec  1:50
Anti-Human NKp30 REA823 APC Miltenyi Biotec ~ 1:50
Anti-Human NKp46 BAB281 PerCP-Cy5.5 Beckman Coulter 1:50
Anti-Human Granzyme B GB-11 AF700 BD Bioscience 1:50
Anti-Human IFN-y B27 BUV395 BD Bioscience 1:20
Anti-Human IL-2 MQ1-17H12 APC BD Bioscience 1.5
Anti-Human TNF-a Mab11 BV650 BD Bioscience 1:20
LIVE/DEAD Fixable Aqua Invitrogen 1:1000
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