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Introduction Results (continued)
< HIV-1 infection alters the frequencies and functions of B cell Figure 2. Viral Dynamics: Only RMs with persistent viremia were cART-treated, Figure 6. Polyclonal IgG Epitope Specificities: Chronic SHIV infection elicited IgGs

subsets, which may be restored by combined antiretroviral and RMs that spontaneously controlled viremia remained cART-naive. of varied Env-binding specificities, including those targeting bNAb epitopes.
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Plasma-derived purified IgG from chronic SHIV-infected juvenile RMs were structurally analyzed via EMPEM. Purified IgG were
digested into Fabs (~1mg) and complexed with 20 mg CH848 DS DT E169K SOSIP overnight at 4°C. Each complex was purified
by SEC and concentrated prior to being subjected to routine negative stain electron microscopy (NSEM). NSEM data was

--- collected on an EM420 electron microscope and images were analyzed and 3D classifications and final refinements were

*+ There is still a gap in our understanding of the maturation of
autologous and heterologous HIV-1 NAbs (NAbs), including
those that may develop into broadly NAb status, during cART
initiation.
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* Host immunity after cART initiation in pediatric populations
living with HIV (LWH) is understudied.

Previous Observations

“* We recently established a macaque model of neonatal Simian-

HIV (SH'V)-iﬂf&CtiOﬂ that generated autologous and heterologous 0 calculated with routine protocols using Relion 3.0°. Shown are binding specificities for Fabs each group of animals during chronic
HIV-1 NAbs with characteristics of bNAbs over time in young
rhesus macaques (RMs).34

0 12 24 36 48 60 72 0 12 24 36 48 60 79 SHIV infection in the absence of therapy (months (M) 20-40 post-infection); Pool 1 (V035 M40, V059 M37, V250 M26); Pool 2
(V249 M26, V253 M26) and Pool 3 (V095 M36, V252 M28 and V331 M20). Samples were pooled based on purified IgG
neutralization titers during chronic SHIV infection (see Fig. 5).
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% The 9 juvenile RMs were intravenously infected with SHIV CH848 10.17 cART treatment suppressed viremia to low or undetectable levels in juvenile RMs during chronic SHIV c D
N133DN138T (DT).E169K as infants for ~2-4 years in the absence of therapy, infection. g Group 1.00 - — - m =
followed by 2 years of daily cART that included a single treatment interruption . . ' ' ' ' ' Do T
y<y y cAmR’ hat Ind 9 P Figure 3. Virus Reservoirs: Chronic SHIV-infected juvenile RMs had a range of 0.3- - i
event at 12 months after cART initiation in 6/9 RMs (Figure 1). Three of 9 RMs - S - i I uneted G
: : : . virus reservoir with the intact around 100 per million CD4+ T cells. 0.75 |
spontaneously controlled viremia and remained therapy-naive. -
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% Plasma viral load was quantified via qPCR of SIV gag RNA copies/mL.34 105 - 105 - = >
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< Post-cART, purified IgGs were epitope-mapped structurally onto autologous HIV- % t Intact 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 45 67 8 9 10 11 12 13 14 15
1 envelope (Env) trimer via electron-microscopy-based polyclonal epitope S 102- S 102- m Total Positive Cluster Cluster
mapping (EMPEM) 7 — H — Negatively-enriched single B cells from PBMCs in RMs were studied via 10X Genomics single immune cell profiling assay; SHIV-
. " ] ) ] - g = naive young RMs (31-43 months old) and SHIV-naive juvenile RMs that were either treated with cART (M23-66 months post-
< We used the 10X Genomics S|_ngle cell 'mr_nune profiling assay to StUdY the B cell < 10"+ < 10" infection) or remained therapy-naive. For therapy-naive SHIV-infected RMs, we studied equivalent timepoints relative to duration of
receptors (BCRs) and transcriptomes of single B cells that were negatively E E infection compared to the animals that were cART treated. (A) Animals studied and timepoints relative to cART or infection as
enriched from longitudinal PBMCs, pre and post cART.3:5 > 10° — | > 10° , mentioned above. Number of B cells from which we recovered transcripts for gene expression (GEX) analysis as well as BCRs with
R - . T : : i i > 6 oo O ¢ N Q D paired heavy (VH) and light (VL) chain genes (1:1). (B) Unique clusters of B cells; each dot represents a single cell and cells cluster
* A.ntlgen specific B-cell phenotypmg;;l longitudinal PBMCs, pre and post cART, 4@ 4@ QQQ’ Q‘IP‘ 4@6 4’5% 40'5 Q’f’ 4‘1&" based on similar GEX profiles. (C) Frequency of B cells from each group of animal (key in panel insert) that constitutes each
via floyv. cyt.ometry, data not _shown. g B _ cluster. Fisher's exact test and Bonferroni p-value adjustment in R. **** is adjusted p-value < .0001. (D) Frequency of B cells from
* Quantification of intact proviral DNA in purified CD4+ T cells derived from Animal IDs S different predicted B cell subsets in each cluster. B cell subsets were inferred computationally using monkey gene reference
PBMCs.8 databases in SingleR as described®. Transcriptomics of B cells after cART initiation in chronic SHIV infection

The size of the viral reservoirs in purified PBMC-derived CD4+ T cells was measured via IPDA in chronic SHIV-infected RMs revealed subsets with predicted memory phenotypes suggestive of cART-restored functional memory B
that were treated with cART (A) or remained therapy-naive (B). Shown are the viral DNA copies per million CD4+ T cells in cells in infection; for example, clusters 2, 3 and 6 that contained predominantly cells from SHIV-infected
each sample; intact DNA (green) and total DNA (red). Timepoint studied was month 9 post cART initiation or the equivalent RMs on cART and SHIV-naive RMs, compared to therapy-naive SHIV-infected RMs.

timepoint in therapy-naive RMs. Chronic SHIV-infected juvenile RMs had detectable intact virus reservoirs.

Table 1. Juvenile Macaque SHIV Infection _ o ) Figure 8. Dynamics of B cell Clones after cART Initiation in Chronic SHIV Infection
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. _ (M23-66 | V249 | M30 <20 | 35 | <20 | <20 | <20 <20 | <20 | <20 | <20 | 29 | <20 | 28 | <20 <20
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Vo35 M § - + Week 7 5 Therapy-naive CART- | \oe | m30 90 | 52 | 20 | <0 | 53 | <20 | <20 | <20 | 72 | <20 | <0 <20 Frequency of B cell clonal lineages that either expanded (A) or contracted (B) during chronic SHIV infection in RMs. Lines beneath
V250 M - - - Week 4 50 Therapy-naive _ o _ _ _ animal IDs: red — cART(+); black — cART(-). Timepoint — T1 (MO or pre-cART), T2 (M1/6/7) and T3 (M12/13); see also Fig. 6A.
V252 E _ _ . Dav 4 50 Th : Plasma Abs from one of the last timepoints in chronic SHIV-infected RMs prior to cART treatment at 23-66 months post- Expansion was defined as increase in clonal lineage members from T1-T3; the reverse is true for contraction. B cell clonality was
y crapy-naive infection (MP1) in Group 1 RMs, and matching timepoints post-infection in Group 2 RMs that remained therapy-naive, were computationally inferred via Cloanalyst’. Expansion and contraction in B cell clone sizes reflects the dynamics of
Shown are sex, genotype for SIV restrictive Mamu-alleles [negative (-) and positive (+)], and viral inoculum tested for neutralization of autologous gnd heterolggous HIV strains as described 346. Neutralization titer was measured in B cells during cART initiation in chronic SHIV infection.
(ng P27) used to establish infection at the indicated age; days/ weeks in infant RMs. Age at time of CART TZM-bl cells and reported as ID50 (reciprocal dilution); as shown by the key, the heatmap was color coded to show the
initiation shown in months (m) ’ magnitude of NAD titers. Positive neutralization titer was set at 23X over the negative control virus (MuLV). Plasma NAbs Su mm ary
' had heterologous HIV-1 neutralization, characteristics of bNAbs, albeit of limited potency.
Figure 1. Timeline for SHIV Infection and cART Initiation _ L o . ] < Pre-ART plasma or IgG in SHIV infection have functional and/or structural characteristics of b/NAbs.
Figure 5. Autologous HIV-1 Neutralization Activity Post-cART: Purified IgG in < Post-ART IgG autologous neutralization activities of varied potencies are indicative of NAb persistence
W{\ young RMs after cART initiation in chronic SHIV infection maintained during cART.
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6 DT E169K: Baseline M12  M125 M24 < Transcriptomics revealed memory phenotype B cells during cART initiation in chronic SHIV infection of
Time MO ' ’ L Virus ID Neutralization titers (IC50, ug/ml) of purified IgG (M9/equiv. post cART) juvenile RMs that may support ART-restored functional memory B cell subsets in infection.
points M23-M40 : cART (+) cART (-) .
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Overview of therapy-naive neonatal SHIV infection followed by cART initiation in a subset of RMs (N=6). The L 32 231 16 12 36 3.8 64 a4 9¢ P b 9 y

translate to a similar process in PLWH that may be driven by residual viremia within
germinal centers.
SHIV encoding CH848 10.17 N133DN138T (DT).E169K that that was associated with heterologous HIV-1 (ug/ml); the heatmap was color coded to show the magnitude of NADb titers. Positivity cutoff for neutralization was IC50 = <+ cART initiation in pediatric populations LWH will support B cell development that can also

remaining 3 of 9 RMs (Table 1) remained therapy naive following SHIV infection. There was an cART

Purified IgG f I f chronic SHIV-infected RMs at th t-cART ivalent ti int in RMs that [
treatment interruption (ATI) event for two weeks due to unavailability of CART. RMs were infected with a urified 19G from plasma of chronic S infected s at month 9 post-c or equivaient 1imepoint’ In s that remained

therapy-naive were tested for neutralization of autologous SHIV in the TZM-bl assay. Neutralization titer was reported as IC50 .

NAb induction in young RMs, prior to cART initiation. 34 1000pug/ml. Plasma HIV-1 neutralization activity is maintained after cART treatment. be harnessed via therapeutic HIV-1 vaccines.
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