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Community Summary

Key questions of research

» Analytical Treatment Interruption (ATI) is

the only definitive measure to evaluate
the impact of potential curative agents
on HIV control.

» HIV cure field has been searching for
pre-ATI biomarkers of viral-rebound to
mitigate some of the risks of ATl and to
identify novel biological targets to
develop an effective cure.

« Can we identify plasma non-invasive
biomarkers of HIV rebound?

Key findings take-home message

We describe several biological
molecules that were measured in
the plasma before stopping ART
and their levels predicted time to
viral rebound after ATI.




Metabolites and glycans enter circulation from tissues and can reflect tissue inflammatory states
Tissue w/ small non-inducible reservoir Tissue w/ large inducible reservoir
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ART Discontinuation | | ART Re-initiation criteria met?|

ATI
ACTG A5345/A5347s on ART tissue
(45 HIV+ ART+ individuals) ~ sampling | sampling

Follow- ART

\ v Yes (Up 10 24 Weeks)

Monitored Antiretroviral P
) p | Mo e Pume | |
Follow- ffART
Study_ el
A vonich 12 initiated ART at the early/acute stages of HIV infection

33 initiated ART at the chronic stage of HIV infection

All participants (n=45)

244 n=29 n=16
22+ (64%) (36%)
20

# of individuals

2 3 45 6 7 8 24

Weeks to =1000 copies/ml plasma
post-ATl
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Plasma glycans associate with time-to-viral-rebound in all donors

ACTG 5345
Weeks to P FDR
Glycans viral load >
# FA2G2S1. (plasma N-glycans) 50 cps/mi (] ‘ 0.031 0.36
A4G4S3. (plasma N-glycans) 50 cps/ml | L 0.022 0.36
# PTL_l binding glycans 50 cps/ml @ — 0.039 0.44
DBA binding glycans 1000 cps/ml : @ - 0.002 0.04
# SBA binding glycans 1000 cps/ml @ - 0.001 0.03
# SBA binding glycans 50 cps/ml - 3] i 0.005 0.22
DBA binding glycans 50 cps/ml @ | 0.022 0.33
VVA binding glycans 1000 cps/ml ‘ @ ‘ 0.009 0.13
VVA binding glycans 50 cps/ml ‘ @ 5 0.015 0.33
FA3G3S2 (plasma N-glycans) 1000 cps/ml @ 0.0001 0.004
A3F1F3S3 (plasma N-glycans) 1000 cps/ml —@— 0.003 0.065
FUC-A_group (plasma N-glycans) 1000 cps/ml FH@- 0.004 0.065
# ACG/rACG binding glycans 50 cps/ml @ — 0.02 0.99
0.1 1 10 100 1000 10000
= Hazard ratio =
Longer time Shorter time
to rebound to rebound

Only markers with P<0.05 after adjusting for ART initiation timing (acute/early vs chronic) in a multivariable model




ART Discontinuation |

| ART Re-initiation criteria met?|

ATI
ACTG A5345/A5347s on ART tissue
(45 HIV+ ART+ individuals)  sampling sampling
Follow- ART
v \ Yes (Up 10 24 weeks)
Monitored Antiretroviral P
G p|  Monhopd Aoyt Pauso | — |
Follow-up offART
Study_ _ el
ey
Early ART (n=12)
n=6 n=6 o
Rapid P (50%) (50%) 7 Slow
rebound 4 rebound

2 3 4 5 6 24

Weeks to =1000 copies/ml plasma
post-ATl




Within individuals who initiated ART early, HIV reservoir size do not differentiate
Rapid vs Slow rebound

Acute/early ART inititation

Rapid rebound Slow rebound P value

Cell-associated HIV RNA H = HEE Moo
Cell-associated HIVDNA ] ---- .-----o 304
CA-RNA/CA-DNA ratio NN N 0 .393
IUPM ------ ------o 699
Single copy viral load --- -----0 093
Total HIV . ©0.190

Intact HIV I - = 0.413

Hypermutated/3' defective HIV Bl o111
5' defective HIVIIRE B ] 0.730

Intacttotal () I B0 B B 0.556

IPDA total defective B - o413
HIV 142 Ab (S/CO) H B 0.093
HIV combo Ab (S/CO) =l HNE oo
LAg-Avidity (ODn) I ooz

Lower

Higher



Within individuals who initiated ART early, plasma glycans differentiate
Rapid vs Slow rebound

Acute/early ART inititation

6 @ Rapid rebound
Early ART inititation samples @ Slow febatnd
Rapid rebound Slow rebound P value FDR 3
# PNA-binding glycans M . B 0.004 0.04 R
# BPL-binding glycans I BT B 0002 004 2
ACA-binding glycans = 1] B (N BT 0.026 0.36 T ol
AOL-binding glycans 1l | B 0.026 016 &
# SNA-binding glycans Il B B 0.004 0.04 =
FA3G3S2 (plasma N-glycans) [l B 0.03 035 3
A3F1F3S3 (plasma N-glycans) [l P 0.009 0.2
FUC-A_group (plasma N-glycans) [ 1 B 0.009 0.2
# ACG-binding glycans [ H L[ 0.002 0.04 N - - -
# rACG-bindingglycans 8 [l 0.004 0.4 PC1 (56%)
MPA-binding glycans Il I 0.041 0.42
# RCA120-binding glycans Xl . 0.004 0.04 ACG-binding glycans
PHA(E)-binding glycans Il | 0.041 0.2 (o 2,3 Sialylated O glycans)
#  DSA-binding glycans 0.009 0.2 0.0022
rCGL2-binding glycans B8 |1 0.009 0.4
rCalsepa-binding glycans [0 |l 0.041 04 2507
rLSLN-binding glycans | 0.026 0.4 3
# ABA-binding glycans B 0.015 04 é 200
rABA-binding glycans B 0.026 0.4 ®
rPPL-binding glycans B BN 0.026 0.4 e .
A3G3S3. (plasma N-glycans) | NIl N 0.013 0.2 1507
A3G3S2 (plasma N-glycans) B BB 0.041 0.38
Lower B Higher 100 NN
# = glycans correlated with time-to-viral-rebound in previously-analyzed cohorts 000“ Qo&‘
\6@ $«‘2’



Plasma glycomic markers of time-to-viral-rebound associate with
HIV reservoir size in A5345

Associate with rapid rebound

(except rACG)
K
D0 N s
Vol Q'SQD‘%C’%@(LOW o
SRR ARA IS
Cell-associated HIV RNA * * *
Cell-associated HIV DNA * * *%
IUPM *
Single copy viral load | * * *% *%
Total HIV
Intact HIV
Hypermutated/3' defective HIV
5' defective HIV
intact/total (%) | *
IPDA total defective
HIV 1+2 Ab (S/CO)
HIV combo Ab (S/CO)
LAg-Avidity (ODn) *
[poE
** P<0.
Red = positive spearman r correlation; **% £<0.001 '1'S°Fggﬁrm°an2ﬁo 10

blue = negative spearman r correlation



Higher tryptophan catabolism is associated with faster rebound in people who
initiated ART at the early/acute stages of HIV infection

. Acute/Early ART initiation [L-Kynurenine/ [Quinolinic acid/
Acute/early ART inititation @ Rapid rebound L-tryptophan] L-tryptophan]
i @ Slow rebound ratio ratio
Rapid rebound Slow rebound P value z 0.15 0.0152 0.0025 00411
[Cimuennd MW 0 | T W ows [/ e | %
[ 3-Hydroxyanthranilic acid] [l [ ] [ ] 0.041 0104
|Quinolinic acid B 0000 <N 2 2 0.0015+
0 " — - LD — —
Ornlth!ne ] 1 0026 o S = 5 0.0010
L-Valine H NN EEEE o | 005-
L-Isoleucine HOE | . o 0026 & 0.0005-
16-Hydroxyhexadecanoicacid ININNY B B B oo 0.00 0,000
e D —,———————— . T T . T T
Lower I W High
et 5.0 25 0.0 25 0\)(\6 0\)(\6 0\)‘\é 0\§\b
PC1 (48.9%) & K & &
’b’Q\ Q)\o "bQ\ 6\0
l Tryptophan I <& <&
Branch 1 Branch 2

dm— I——
- Kynurenine }-——[: Anthranilic acid |

S
'y
l _3-Hydroxyanthranilic Acid_| Valine, Leucine and Isoleucine Degradation _

Como>

[ Quinolinic Acid |

Branch 3

T T T
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Enrichment Ratio
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Higher tryptophan catabolism is associated with faster rebound in people who
initiated ART at the early/acute stages of HIV infection

Accelerated Viral Rebound

o Pyruvate
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Cell-associated intact HIV DNA/

108 CD4* T cells

Plasma metabolic markers of time-to-viral-rebound associate with
HIV reservoir size in A5345

Pre-AT| L-Ergothioneine % Pre-ATI L-Ergothioneine
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Conclusions

Glycans, plasma immuno-modulatory sialylated glycans correlate with slow time-to-viral-rebound
and small HIV reservoir size, consistent with our previously published results.

Metabolites, high levels of the plasma markers of tryptophan catabolism (microbiome-related
metabolic pathway) are associated with fast time-to-viral-rebound and large HIV reservoir,
consistent with our previously published results.

Metabolites, high levels of the anti-oxidative stress L-Ergothioneine are associated with slow time-
to-viral-rebound and small HIV reservoir size.

In general, markers associated with rapid rebound (and vice versa for markers associated with
delayed rebound) correlated with higher CD8+ T cell activation (CD38+ HLADR* CD8* T cells),
lower % effector CD8 *+ T cells, higher % of TIM3+* T cells, higher plasma sCD163 levels.




Special Thanks To All Volunteer Participants in A5345!
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