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¢ Statistical methods: Circulating ISGs and Plasma Proteins Were Associated

With Time to HIV Rebound and Duration of HIV Control
During ATI

Higher Elevation in ISGs 24 h After 1st Dose Was
Associated With Longer Time to HIV Rebound

¢ Same results were observed for ISG15 and OAS1

Introduction

¢ Vesatolimod (VES) is a toll-like receptor-7 agonist that is being
developed as a potential component of combination therapy for
HIV cure

— Both placebo- and VES-treated participants were included in this
analysis

— Cox proportional-hazard model and Spearman’s correlation were
used to analyze the associations between derived plasma proteins,

Cox Proportional-Hazards Model

Time to 1st Plasma HIV-1 RNA Rebound Time to 1st Plasma HIV-1 RNA Rebound

. . L. . . . ISGs or VES PK, and viral outcomes to 200 c/mL to 1000 c/mL
+ Preclinically, VES in combination with therapeutic vaccine and/or Spearman’s correlation was used to analyze the association e ool ool —
:?]rcr)'r?glcya-nggéﬁ,azhzmg anthOdleS was ShOWﬂ tO delay Vlral rebound between plasma proteins or |SGS and VES PK 1ISG15 24-h fold-change 13 0.16(0.03,0.81) 0.03 0.09(0.01,0.77) 0.03  0.57 (0.18, 1.84) 0.35 % S % :_ , S
o 9 | | o OAS1 24-h fold-change 13 0.16(0.03,0.81) 003 0.09(0.01,077) 003 057 (0.18, 1.84)  0.35 %f e 1 %f 7 |
¢ Cllnlcally, VES can enhance immune responses In people I|V|ng ~ ICAM-1  24-hmaxfold-change 22 0.35(0.13,0.92) 003 0.53(0.22,1.29) 0.16  0.82(0.34, 1.96)  0.66 E% | E% :
with HIV and lead to modest delay in HIV rebound?* Assosiator 9 80 e e £8 50 e :
. e 24-h max fold-change 22 0.24 (0.08,0.73) 0.01 045(0.18,1.15) 0.0  0.74(0.31, 1.77)  0.50 e i q e S :
¢ StUdy GS-US-382-3961 (NCTO3060447) was .a.rand(_)mlzed, - 24-h AUEC 22 024(0.08,073) 001 045(0.18 1.15) 010  074(0.31, 1.77)  0.50 _g% e E gé e ?":
dOUbl.e-bIIn.d’ plaqebo-controned’ Phase 1 b’ Cllnlcal trlal Of Significant Elevation in PD Biomarkers After 1 St VES 24-h max fold-change 22 0.38 (0_15, 0,99) <0.05 0.53 (0_22, 1_29) 0.16 0.77 (0_32, 1,85) 0.56 % 1 EIL - T "I ‘% . : ______________
- & I I m o Factor VII o ! ! 0
\C/()Enstrl)rheargtlreatrgl:/tl)rsaé: Iz)?raepg (l'g\ljv-ll-t)hslilj RI/:) r\'sﬁﬁeh?stlgrl'vc\)?rOIOglc Dose Wlthln 24 Hou IS 24-h AUEC 22 0.37(0.14,0.97) 004 050(0.21,121) 012 076(0.32, 1.83)  0.55 0 i E : ;
: . peop : y . : 24-h max fold-change 22 1.39(0.57,3.36) 0.47 2.23(0.85,582) 010  3.31(1.23, 893)  0.02 0 2 4 6 8 0 5 10 15 20
maintaining low plasma HIV-1 RNA in the absence of ART,; in this o [ R BDNF Week Week
StUdy, VES treatment resulted in a modest delay in time to HIV ﬂil i | 24-h AUEC 22 1.39(0.57,3.36) 047 223(0.85582) 0.10  3.31(1.23, 893)  0.02 0 at risk
rebound CCL4 . . A’;‘:ggg;’iin . 24-h max fold-change 22 1.31(0.55,3.10) 054 1.97(0.79,4.93) 015  4.68(1.44,1523)  0.01 Lower than median
HR < 1
Cx((;:(i:i * 24-h AUEC 22 1.68(0.69,407) 025 290(1.16,7.23) 0.02  550(1.89,16.01) <0.01 B o mecian | 8 ; . 1 ; - 1 1 1
CCL20

24-h max fold-change 22 1.57 (0.66,3.73) 0.31 2.14 (0.85,5.36) 0.11 3.29 (1.24, 8.72) 0.02

| |
Obiective o3
- - 24-h AUEC 22 1.15(0.48,2.79) 0.76 1.84(0.74,461) 019  3.12(1.17, 8.29) 0.02

MMP3

Observed significance reported as nominal P-values.

IL18

¢ To investigate the association between VES pharmac_oklnetlcs Factor Vi o earmarta Comattion Higher Increase in MMP9 24 h After 1st Dose Was
(Ff’tKV/rif;Trmicodyf;?m'CXT(IPW after the 1st dose and viral outcome o Associated With Faster HIV Rebound and Shorter
et nterruption (AT) cour [ e Duration of Control During ATI
VEGFA
E&";ﬁ; Biomarkers Measurement n “
Elﬁf;l; ISG15 24-h fold-change 13 0.55 <0.05 0.51 0.08 0.28 0.35 0.25 0.43
Stu dy D es | g n ISG”1_§ OAS1 24-h fold-change 13 0.58 0.04 0.49 0.09 0.23 0.45 0.34 0.28
i 'SG{ VX MX1 24-h fold-change 22 0.60 0.03 0.57 0.04 0.41 0.17 0.54 0.07
OAS1 = P=0.02 P=0.02 P <0.01
4n . 10h 24h 4h . 10h 24h 24-h AUEC 22 043 0.04 0.17 0.45 0.39 0.07 0.20 0.40 - R =-0.51 R=-0.48 R =-0.66
HIV viremic controllers ] ATI Optional 24-wk ATI extension Log, (fold-change) . MMPS 24-h max fold-change 22 0.52 0.01 0.17 0.45 0.32 0.14 0.14 055 é
on ART 26 mo -211*|: (24* wk) if low viral set point seen after | | -2..0 0.0 | 25 50 | 9 ' ' ' ' ' ' ' ' =
N- 2 VES 48 mg G2W x 10 — Tt 24w e e TR o e St el e e o Feme s, el anAEC 2 oM om0 ow om0z o ods g
E{Zégo%a;m AUl RO o | (C-C motif) ligand; CXCL9 = chemokine (C-X-C motif) ligand-9; ICAM1 = intercellular adhesion molecule-1: IL = interleukin; IP-10 = IFNy-induced protein 10: S 1
ART was reinitiated if: MCP1 = monc.)cyte_chemotactic proteir.1-1.; MMP_= matrix metallop.eptidase;_MX1 = MX dynamin.-like guanosine triphosphatase-1; OAS1 = 2’,5’-oligoadenylate 24-h AUEC 29 -0.21 0.35 -0.24 0.29 -0.53 0.01 -0.16 0.51 &-’
+HIV-1 RNA > 10,000 c/mL for 4 consecutive wk synthetase-1; RA = receptor antagonist; SCF = stem cell factor; VEGFA = vascular endothelial growth factor-A. BDNF -
6 mg (n = 5) + HIV-1 RNA did not decrease to < 1000 c/mL within 6 wk 24-h max fold-change 22 -0.26 0.24 -0.27 0.23 -0.51 0.02 -0.20 0.40 S
: of virologic rebound | ) ) . ) 8
6:8 mg (': ; K)) ¢ (;E)ezl.z_ﬁelnesg?sntggas confirmed to decrease > 30% from I m m u n e B I o m a rke rs S I g n Ifl ca ntly Co rre I ated Wlth . 24-h AUEC 22 -0.33 0.13 -0.48 0.02 -0.51 0.02 -0.09 0.70 dg) ;
matn=s) ¢ CD4+ cell cou’nt was confirmed at < 350 cells/pL VES P K Spearman’s Correlation 2l R TRl Bengs | 22 L1 hag e e AR Do DL2e Lo .
CD4 = cluster of differentiation-4.
24-h max fold-change 22  -0.51 0.02 -0.48 0.02 -0.66 <0.01 -0.31 0.18
- iomarker - easuremen n MMP9
¢ Biomarker measurements: 2615 “ 2 r;:d_change t y - - 0.001 001 080 < 0.001 oo 24-h AUEC 22 -0.36 0.10 -0.41 0.06 -0.55 0.01 .0.14 0.54 5 4 6 5 4 6 5 4 6
— Whole blood samples were collected predose and 24 h after 1st OASt Fod-change 14 083 <0.001 0.0 0.86 <0.001 <0.001 MMP9 Max Fold-Change (0-24 h)
dose to evaluate Inte rfe ron (I F N )_Stl m u Iated genes (ISGS) Wlth MX1 Fold-change 14 0.69 0.01 0.02 0.2 <0.01 0.013 cc;)onr:i/rc;rl];cll-lljlgid 1dZgas;\ggtggTvli?r?ls.lr?osrtgfot?r;lg(:osi/gilrna:rl(r::gé:nl?jRe:r?deler?toer’?ef(-j\(Jarthie();an :olt?c?I?(;cI;II?)taerctlic\:’;lggnltc;nfgrgrrntl\r/nlies:[c;::gaplI;izggn;rsgp?sl(i)nncgljjc;gg.ratlon o Observed significance reported as nominal P-values; R derived using Spearman’s correlation.
real-time quantitative polymerase chain reaction method IFNa AUEC Gl I B e =00 o
Max fold-change 23 0.84 < 0.001 < 0.001 0.85 < 0.001 < 0.001
— Plasma samples were collected predose, and 4, 6, 10, and 24 h o AUEC 23 06 <0.01 0.01 0.58 <0.01 0.01
after 1st dose to evaluate inflammatory markers with multiplex or Maxfold-change 23 055 0.01 0.02 0.54 0.0° 0.03 C I -
Single-m0|eCU|e array method oo AUEC 23 0.8 < 0.001 < 0.001 0.81 <0.001 <0.001 Onc USIOns
Derived biomarker data used for the association analysis included e S o S N B
— perive | : AUEC 23 0.77 < 0.001 < 0.001 0.82 < 0.001 < 0.001 i . i L . . i
+ ISG: fold-change from baseline cous Vexfodchange 23 078 <0001 <0001 ¢+ VES significantly induced PD responses within 24 h after the 1st VES dose in viremic controllers study GS-US-382-3961
_ _ AUEC 23 0.79 < 0.001 < 0.001 0.80 < 0.001 < 0.001 _ _ _ _ _ _
: 5Iashma pr(])ctelnsl:j ma>|<_|mafl foldt-_char(m)gte Eérlldhar?ta u?dte(; effec(:/i lefzr\c/:e 01; cote Vxfodchange 25 08 0001 <0001 02 <0001 <0001 ¢+ VES-mediated biological effect was associated with viral outcome:
o Change 1rom paseline rrom tume 0) arter 1st aose _ AUEC 23 0.77 <0.001 < 0.001 0.79 <0.001 < 0.001 . . : :
AUEC ” Z Lo Cot—t) - e Vexfldchange 23 074 <000 <0001 078 <0001 <0001 — Increases in ISGs and CCL4 at 24 h after the 1st dose were associated with longer time to HIV rebound
- 7 5 sl Cillbir1—4 - " " "
'l ? MCP1 AUEC I 00t 008 053 B B — Immune biomarkers correlated with VES PK, including ISG15, MX1, OAS1, IFNa, IP-10, IL-1RA, MCP1, CCL4, CCLS,
= = . Max fold-change 23 0.63 < 0.01 < 0.01 0.66 < 0.01 < 0.01
¢ VIrOIOQIC measurements: IL8 AUEC 23 0.52 0.01 0.03 0.52 0.01 0.03 CXCLQ’ and IL8

— Plasma HIV-1 RNA viral load was assessed by COBAS® AmpliPrep/
COBAS® TagMan® HIV-1 Test, v2.0 (Roche Diagnostics Corporation,
Indianapolis, IN) longitudinally

— No associations were found between VES PK and time to HIV rebound, and duration of HIV control during ATI or IPDA

Only included data with nominal P < 0.05; all participants from VES and placebo groups included. FDR = false discovery rate-adjusted P-value; Max = maximal;
R = rho value.

¢+ Additional biomarkers associated with HIV control during ATI:

— The HIV reservoir in peripheral blood mononuclear cells was
assessed by the intact proviral DNA assay (IPDA) at baseline and
the start of AT

— Viral outcomes: 1st time to plasma HIV RNA = 200 or =2 1000 c¢/mL,
cumulative time of plasma RNA < 400 c¢/mL during ATI, and change
from baseline in IPDA at pre-ATl (13 days postdose 10)

¢ PK evaluation:

— Plasma samples for VES concentrations were collected predose,
and 0.5, 1, 2,4, 6, 8, 10, and 24 h after 1st dose

— Maximal concentration (C,,.,) and area under the curve from time
0 to 24 h (AUC,_,,) after 1st dose were derived for association
analysis with PD and viral outcomes

Lack of Association Between PK and Time to HIV
Rebound and Duration of HIV Control During ATI

Change in IPDA
From Baseline

Spearman’s Correlation

and IPDA

Measurement n “
AUC .41 23 0.22 0.32 0.09 0.69 -0.03 0.90 -0.24 0.29
Crax 23 0.24 0.27 0.09 0.68 -0.02 0.92 -0.26 0.26
Cox Proportional-Hazards Model
Measurement n
AUC .4 23 0.42 (0.16, 1.11) 0.08 0.99 (0.42, 2.30) 0.98 0.59 (0.24, 1.44) 0.25
Crmax 23 0.42 (0.16, 1.11) 0.08 0.99 (0.42, 2.30) 0.98 0.59 (0.24, 1.44) 0.25

All participants from VES and placebo group included. Cl = confidence interval; HR = hazard ratio.

— Longer time to HIV rebound/viral control: factor VII, MMP3, and ICAM1
— Shorter time to HIV rebound/viral control: BDNF, IL2, and MMP9

— Higher increase in MMP9 24 h after the 1st dose was associated with faster HIV rebound and shorter duration of
control during AT

¢ This analysis was limited by the small number of participants and further studies with larger independent cohorts,
including those without history of natural pre-ART viral control, are needed to understand and validate the VES PD
associated with viral outcomes and their function
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