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MICROBIOME-IMMUNITY
INTERACTION IN EXTRA-INTESTINAL
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TARGETEDAMMUNE

c Effects of the microbiota on antibody responses

a Effects of the microbiota on innate like lymphocytes b Effects of the microbiota on anticancer immunity and ICB
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TRADE-OFF OF IMMUNE
ACTIVATION

~ Accelerated ageing
Immune senescence
~ Hypersensitivity reactions
~ Autoimune disorders
~ To eliminate cancer cells

~ To improve preventive
vaccine responses

~ To cure HIV by purging the
reservoirs
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HIV DESTROYS THE GALT
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COUNTS

Gene richness by HIV-1 phenotype
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ADAPTATION TO OXIDATIVE STRESS
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CUTHIVAC
03 STUDY
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CROBIAL

Skin composition: bacterial genera

Most abundant families in skin samples (Median > 0.5%)
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.Staphylococcus Pseudomonadaceae :l 4.72
I Unc. Rhodobacteraceae 279
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STOOL Genus diversity Genus diversity SKIN Genus diversity Genus diversity
sd_invsimpson shannon sd_invsimpson shannon

S K I N A N D Genes r P-value r P-value Genes r P-value r P-value
AHDCH -0.47 0.0361 ns ns AHDC1 -0.46 0.0389 -0.55 0.0121
STO O L BLK -0.66 0.0015 -0.64 0.0024 AQP2 -0.4679  0.0375 -0.52 0.0174
EBF1 -0.46 0.0418 ns ns BAIAP3 -0.48 0.0335 -0.46 0.0403
G E N U S EIF4E2 -0.57 0.0090 -0.54 0.0145 BLK -0.67 0.0011 -0.60 0.0048
EMX2 -0.48 0.0322 ns ns DAAMA1 ns ns -0.5102 0.0215
D I V E R S I TY FAM149B1 0.52 0.0182 0.47 0.0375 EBF1 055  0.0127 -0.53 0.0166
FLT1 0.49 0.0264 0.44 0.0500 FAM149B1 ns ns 0.46 0.0418
C O R R E L AT I O FOXDA4L3 0.52 0.0181 0.47 0.0361 GPC6 ns ns -0.50 0.0254
IGLV8-61 -0.85 27116e-06 -0.81 1.3721e05 HMGA2 0.47 0.0375 0.59 0.0067
N S W I T H MEI4 0.48 0.0335 ns ns IGLV8-61 -0.56 0.0095 -0.54 0.0133
MIR3677 0.47 0.0375 ns ns LOC1001311655 -0.47 0.0348 ns ns
%Em@‘@ G E N E NDUFCH 0.44 0.0500 ns ns MCMBP 0.49 0.0264  0.4679  0.0375
OSER1 ns ns 044 0.0500 RPL34 0.51 0.0225 0.58 0.0078
m QR Eg gT@ N SNAPC2 -0.63 0.0027 -0.56 0.0100 SLC46A3 0.50 0.0234 05253  0.0174

TMEM17 0.56 0.0105 048 00322 SNAPC2 049 00275 053 00152
TOMM70 0.61 0.0043 052 00182 SPHK2 ns ns 051 00215
TRBJ2 045  0.0466 ns ns TMEM17 060 00051 068  0.0009
TRIP11 0.46 0.0434 ns ns TOMM70 050 00234 057 00082
ZDHHC2 0.50 0.0254 045  0.0450 TRBJ2 049  0.0286 ns ns
TREV? s = 044 0.0500
UGT2A1 050  0.0244 055  0.0121
ZDHHC2 ns ns 0.48 0.0310

Guilléen Y et al, unpubllshe’md



MICROBIAL ABUNDANCE
CORRELATES WITH.MVA-

N A B | | Prevotella Eubacterium

R=0.76 R =0.68
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MVA-Nab titers (w8) MVA-Nab titers (w8)

Figure 1: Microbial abundance before vaccination is correlated with MVA-Nab responses
a. Abundance of Prevotella in skin and b. abundance of Eubacterium in stool are correlated with MVA-specific
neutralizing antibody titers at w8 (log1/EC50). Spearman rank sum test was applied with a P-value < 0.05. All
genera were filtered by a minimum median abundance of 0.1% across the samples.
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Gene signature (W-2,W0) .
E prior vaccination associated Prevotella Eubacterium
B LO O D G E N with the intensity of MVA- abundance abundance

Nab response (154 genes) R P-value R P-value
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BCNO2-ROMI STUDY
DESIGN

l BCN-01 ] [
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CD4* = 500 cells/mm?

MAP start MAP
|HI~.-'-1 infal:tir:lnrcﬂm| C |v|.|| |HW—1 pvb<200cpmL W M, ¥ RRRY M, Y I N Yy v¥yv v v i v
; S R T T T T T T T 1 ] T T = i
| ﬂ | | week -1 0 1 3456 ] 13 17 2 256 21 29 33 45 48 51 49-65
il time point pre_Vax MVA1 RMD MVAZ wd w8 wi0 wi2 w16 w28 w34 postMAP_w24
Kick and Kill Monitored Antiretroviral Pause (MAP) ART reinitiation
after MAP
C = ChAdVE3.HIVconsvy M = MVA HIVconsv (MVA) R = Romidepsin (RMD) ¥ = Sampling

Borgognone A et al, unpublishefd
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BCNO1 assessed for
2> recruitment
- E n=22
>
w Declined to participate
—— g
n=7
—
[ BNCO2 enrolled
8 n=15
£
£
w
— v
'
Kick and kill completed
n=14
b i s Not eligible for MAP (immune criteria)
Variable All subjects Non_controllers Controllers n=1
(n=13) (n=10) (n=3) g- v
Demographics é MAP completed
Gender (M/F), n 12/1 9/1 3/0 § Ll
Risk group (MSM/HTS), n 12/1 9/1 3/0
Ethnic group (Caucasian/Latin), n 12/1 9/1 3/0 +
Age (years) 42 (39-47) 43 (39-47) 34 (33-38) Study completed
BMI (Kg/m?) 22.9(20.9-24) 22.3(21.1-23.4) 24.3 (22.2-25) Ll
Treatment and clinical characteristics L
ART resi > E——— Excluded for protocol violation
regimen, n 8 n=1
(TDF_FTC_RAL/ABC_3TC_RAL/ABC_3TC_DTG) 2072 2162 0/3/0 2
Viral reservoir (HIV-1 DNA cp/10¢ CD4* T-cells) 140 (65-361) 165 (76.2-415.7) 65 (62.5-116.5) g
CD4" T-cell (cells/mm?) 728 (648-1182) 839 (581.8-1293.8) 657 (652.5-814) Annai%ed
CD4* T-cell (%) 42.9 (42.2-49.3) 43.4 (42.3-48.1) 42.2 (38.4-48.1) -
: Trial outcome
CD4/CD8 T-cell counts ratio 1.4 (1.2-1.6) 1.4(1.2-1.5) 1.3 (1.1-1.6) MAP Non controllers n=10
L MAP Controllers n=3

Borgognone A et al, unpublishehed



DIFFERENTIAL BACTERIAL ORDER
ABUNDANCE BETWEEN HIV CONTROLLERS
AND NON-CONTROLLERS

Controllers -

Non controllers -

Controllers -

Non controllers -

pre Vax MVA1
Bacteroidales Clostridiales Erysipelotrichales Bacteroidales Erysipelotrichales
p=0.007 p=0.014 p=0.007 p=0.049 p=0.014
$ t
0 20 40 60 80 0 20 40 60 8 0 20 40 60 8 O 25 5 75 0 25 50 75
RMD MVAZ2
Bacteroidales Coriobacteriales Bacteroidales
0=0.049 0=0.049 5=0.014 E Non controllers
f - Controllers
£ Tt -
0O 25 80 75 0 25 60 75 0 20 40 60 80

Abundance (%)

Borgognone A et al, unpublishetred






MICROBIOME INTERVENTIONS TO
MODI I ATE HIV/ \V/ACCINE

Hypotheses Expected
immune
response

Effect of ATB
treatment

A (N=20) | pBS

P HTI T cell
B (N=20) [ HTlvaccine (DDDCM) responses periments already done

Microbiome ‘ D
homogenization [ HTlvaccine (DDDCM) ATB effect on
C (N=20 HTI T cell
T ( ) = ce
VE800 boost

|_Continued ATB Fespontes
5 days
o P — r——
FMT f ks D (N=20) [_biTLyscchue (DODCM) > vaccination ++++
rom =

HTI vaccine (DDDCM
- responses
Donor mouse

40 2 {P $€ M VE-411
[“HTi vaccine (DDDCM) > modulates + Next experiments
E (N=20)

vaccination
FMT: Fecal Microbiota Transplant VE-411 VE-411

PBS: Phosphate Buffered Saline

ATB: Antibiotics D D *D ‘C $ M
- : VE-804 has
HTI vaccine (DDDCM;

F (N=20) Ex { ] > neutral effect ++
& Ampicillin VE-804
 J Amikacin
' Metronidazole Measurements

* Main efficacy parameter: IFN-gammaELISPOT to HTl targets in PBMC, lymph nodes and splenocytes
'Vancomycin + CD8+ functionality and phenotypes by “boosted” flow cytometry in PBMCs and tissues (mesentericlymph node and splenocytes) 3

+ Immunohistochemistry: mesentericlymph nodes, gut and spleen

Olvera A & Elizalde A et al, unpublishehed



GENDER-BASED|

RESPONSES

Threshold

(Basal activation of splenocytes)

100 - 0.2063
0.0397

80— 0.8864 0.1590

SFC/1026 splenocytes

Mock DDDCM DDDCM
NO ATB NOATB ATB

Female

N
T

17)

Breath

(N2 of regions of HTI targeted)

0.3810

0.5079
0.0486

0.1614

-
a

-
o

(3]

N° of positive pools (N

o

Male

Mock DDDCM DDDCM
NO ATB NOATB ATB

Male

SFC/1076 splenocytes
S
(=]
T

Magnitude

(Sum of splenocytes that produce INFg)

0.9048
0.0079
0.9163 0.1135 0.0039

o
|

i
Mock DDDCM DDDCM

NO ATB NOATB ATB
Female Male

Olvera A & Elizalde A et al, unpublishetied



MAGNITUDE - MALE &
EEMALE

INFg producing splenocytes (SFC) in response to HTI

-Assay: INFg ELISPOT

-Stimulus: 17 peptide pools covering the HTI sequence (2-11 peptides/pool)
-Pool description:

Source Protein HTI % in 1 500 -

ID  protein subunit  Segment  HTI - NO ATB
1c p17 S1 0 = ATB 0.049
1D 17 s1 Q
P = q value —
1E p24 S2/3 b
1F  Gag p24 sS4 45% 8
16 p24 sS4 c 1000-
1H p24 S5/6 o
11 acc S7 3
14 PRT S8 m
1K PRT S8
1L RT S9/10 '&9
2A  Pol RT S10 4% o 500-
2B RT s1 -
2C Int s12 a
= T b
x W 5 s15 = »
2G_ Nef = S16 3% 0

i1C 1D 1E 11F 1G 1H 1M 1J 1K 1L 2A 2B 2C 2D 2E 2F 2G

Olvera A & Elizalde A, ongoing
experiments



Source Protein HTI % in
ID__ protein subunit  Segment  HTI
1C p17 S1
1D p17 S1
1E p24 S2/3
1F Gag p24 S4 45%
1G p24 S4
1H p24 S5/6
1l acc s7
1J PRT S8
1K PRT S8
1L RT S9/10
2A Pol RT S10 44%
2B RT S11
2C Int S12
2D Int 513
2E - S14 :
2F iy S15 =
2G Nef S16 3%

SFC/1076 splenocytes

SFC/1076 splenocytes

- -
[=] (2.
(= [=
o o
1 ]

500-

2000-

1500+

1000~

500-

1C

1D

1E

1E

1l

1J

1K

Females

Males

1L | 2A | 2B

Olvera A & Elizalde A et al, unpublishehed



MICROBIOME-BASED STRATIFICATION OF INDIVIDUALS AT RISK OF HIV-1 ACQUISITION,
CHRONIC CLINICAL COMPLICATIONS, ANTIMICROBIAL DRUG RESISTANCE, AND
UNRESPONSIVENESS TO THERAPEUTIC HIV-1 VACCINATION
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(SZONCLUSION

~ The human microbiome can
be used to stratify subjects
according to their predicted
response to HIV
Immunotherapy

This will allow identifying
subjects who might not
respond to immunotherapy

Interventions in the gut
microbiome hold the
potential to modify HIV
vaccine immunogenicity

Much more work is needed to
identify the specific
molecules and mechanisms




A VIEW INTO THE CLINICAL

New organizational models From bugs to drugs

Therapeutic HIV vaccine Chronic complications
HIV+ individual Chronically HIV-1-infected individual
candidate to receive a >40 years of age
therapeutic HIV vaccine ]'
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