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[Twc oplletal n laon;

AEN YMNAPXE|I KOINA ANOAEKTO2 OPI2MO2

“Treat a disease such that the patient no longer needs to continue
treatment, as opposed to suppression or management of the disease as is
presently required in diabetes, rheumatoid arthritis, and HIV.”

" ‘laon (Sterilizing Cure, eradication): mAnpnc e€dlewpn tou oL (pe
LKOVOTNTA TIOANOTTAQLOLOOLLOV) ATtO TOV OPYAVLOLLO
" Aettoupykn taon (Functional cure):
* Mn avixveUoLUO KO popTio oTo alpa xwplc ART
* ‘EN\ewpn mpoodou vooou
* Quolohoykoc aplBuoc CDA* T kuttapwy
* Anouoia petadoonc HIV

Fauci A. XVIIth International AIDS Conference, Mexico City, Aug 3-8, 2008.
M. Churchill. 1st Stakeholders Consultation Meeting, International AIDS Society, Canberra 28 September 2011.



To mopadoéo TNC AVTLPETPOIKNC AYWYNC
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MPOMDYAA=H META AMO
EKOE2H 2E HIV

MeyaAn
QTOTEAECUATIKOTNTA OTNV
anotpornr) tTn¢ Aolpwéng
LLETA amo €kBeon
(emayyeALATIKE, 1N
ETIAYYEALQTIKA N
TLEPLYEVVNTLKN)

EKKPIZQ2H AOIMQ=H2
HIV

Aduvapuia mAnpoug
ekpllwonc mapa tnv
QTOTEAECUATLIKN
KOTOLOTOAN TOU LLKOU
noAamAaolaopol Kol TV
aVOOOAOYLKH avacuotaon

HAILVINZIVILOUY HIN




Ta mpwipa otadla TtnC Aotpwenc HIV

" O 10C eloepXeTaL SLAECOU TWV PAEVVOYOVWY LE TN BonBela Twv KUTTAPWV
Langerhans

" Meta tnv €l0od0 Tou oL dLAPECOU TWV PAEVVOYOVWY, LOAUVOVTOL TA
Toruka CD4 T AepdokutTapa

* Kataotpodn peyalou pEpouc Twv CD4+ T AepdokutTapwyv
* Anuwoupyla evoc mAnBuopou poAuopevwy CD4+ T Aepdokuttapwy (founder
population) mou elval evepyomotnpeva kat SLaoTelpouv Tov L0 o€ AN
Slapeplopata
" Oplopeva CD4+ T kUTTOpA LLVANG TIOU €XOUV OAUVOEL KOl EVOWUATWOEL TO
yoviSlwua Tou LoV, €(Te ELOEPYOVTOL OE (Lo Kataotaon npepiac (“resting”,
G0) N otapaTouV va LETAYPAPOUV TLC TIPWTEIVEC TOU LOU HEOW
«peTAYpAdLKWY TTapepBoAwvy = Anpoupyla tng AavBdvouoacg de€apevig
* H dnuoupyla tnc AavBavouoag detapevnc cupBaivel Tic mpwteg 1-3 NUEPEC TNG
Aoluweng



The early events of HIV infection

Lamina propria Lymphoid tissue
Infected “resting” Late-responding CTLs

“Resting” CD4+ T cells @
CD4+ T cells PD-1+CD8+ S
T cells @ @
Establishment @ Partial
Dissemination  ©f lymphoid- control J_
of virus tissue viral Immune
reservoir activation

HIV
virions

the
barrier :

Q)
Tﬁ.‘ @ - Sustained
*" HIV
bC Infected production
@ activated o
CD4+ T cell T

o T cells

| Il I I ] I
Hours Days Weeks Years

Harrison’s Principles of Internal Medicine 20th Ed, Ch 197, Nat Rev Immunol 2005;5:783-92




TLelval n AavBavouoa decapevn;

“..extensively studied but poorly defined..”

= KUttapa pvrnpng mou v mapayouv Lk cwpatidla oco Bplokovrtal o€
Kataotaon npepiac aAa apxilouv va mapayouv Lo pe Suvatotnta
MoAAQTAQOLACHOU UETA QTTO KUTTAPLKI EVEPYOTIOLNON
® O OC MoV TapAEVEL 0 AavBdvouoa Kataotaon otnv KUTtapkn de€apevr Oev
Lopel va aviyveuBel amo To avooomoLnNTIko clotnpo epooov Oev
noAamAaoLaleTal.
" H «AavBavouoa» de€apevr tou HIV edpatwveTal mpwipa (MpwTeC 3 NUEPEC
NG Aotpweng)
" Ta kUTTOopa TNG AavBavouoac detapevnc elval omavia aAAG TTAPALEVOUY
otaBepa akopa kal o€ aocBeveic umo mapatetapevn ART
* Ta kutTtapa tnc AavBavouoag detapevnc «Byalvouv» amo tn deapevn pe
oT0BepO pUBUO aAAA avTikoBloTavTal e OLLOLOOTATLKO TIOAAATTAQCLAOUO,
SnAadn xwplic ko moAamAactaouo (“homeostatic proliferation”)

* Xpovoc nulwnc tnc AavBavouoag detapevng 44 pnveg

Aids2031, Working Paper No. 7: HIV Eradication- is it feasible



Epwtnuata

" Moo kUTTOPa MepAappavel n AavBavouoa detapevn;
* CD4+ T kUttapa o€ dpaon npepiag
* Makpodaya Kal mbavwe LovokUTTopa

* ANa kutTtapa: 6evdpLtikd, T-puButotika kUTTtapa, NK KOTTOopa, LLKPOYAOLOKA
KATT

" Mou Bplokovtal auTd To KUTTAPQ,
* Kukhodopia: cuyvotnta 1:10° oe npepio CD4+ T KUTTAPWV
® AeUPLKOC LOTOC eviEpou (GALT): ouyxvotnta uPnAotepn amo TNV KukAodopia
* [MepldpePLKOC AEUPLKOC LOTOC

" Nooo (ouv aUTA Ta KUTTAPQ,

* MnVvec Ewc Kal xpovia



Anatomical compartmentalization of HIV persistence and

barriers to cure

Brain and CNS
Batrrier:
Blood-brain-barrier

Brain 'f Blood
Endothelium

Male genital tract -
Barrier: m.»

Sertoli cell layer
Blood testis barrier

Spermatid

/
Fibroblast Sertoli cell
Basal Lamina

Lymph nodes,

especially B cell follicle

Batrrier:
Germinal center

Fat tissue

B cell zone

T cell zone B cell follicle

Fat cells capillary

HLA, 2016;88:155-163



T prtopou e var KAVOU LE yLa va
ETULTOXVUVOULE TO BAvVATO TWV KUTTAPWV TNE
AavBavouoac detapevng;



Potential obstacles to HIV eradication

A D .
Latently Ongoing, low-level
infected infection of new
resting central cells despite the
memory presence of ART
CD4* T cells B

B “Active” reservoir, Failure of
with ongoing effector cell
production of clearance due
viral RNA, — to viral epitope
antigen, or - escape and/or
virions host immune
exhaustion

Homeostatic or aberrant

integrant-driven cellular

proliferation withoutviral —————
production or cell death

Science. 2016;353:aaf6517




2TPOTNYLKEC yla TNV ekpllwon tou HIV-1

" Mpwiun evapén ART — pLv TNV edpatwon twv deapevwy
" Evratikornoinon tnc ART - e€dAeun Tou UTTOAELUUATIKOU LLKOU
noAAamAaoLacpoU

" ECalewn TwWV LOAUOUEVWY KUTTAPWYV TIOU BPLOKOVTOL O
AovBavouoa KoTtaoTaon

" Tporormnoinon TwvV KUTTAPWY WOTE VA YLVOUV «aVBEKTLKO» OTOV
HIV

" Evioyvon tnc eldknc evavtL tou HIV avoaotac

" [a tnv enitevén tng laong mbavotata Oa xpelaotel
ouvOUAOUOC OTPATNYLKWY



OEPATIEVTLKEC TIPOOEYYLOELC VIO TNV
ekkpllwon tou HIV-1

" AVTIPETPOIKN aywyn

" Evepyormoinon tnc AavBavouoac OeEaevnc

" [ovibLakn Bepamela

" Metapooxeuon LUEAOU OOTWV

= AvoooTtporornoinon

" EupEwC daopatoC eEOVOETEPWTIKA AVILOWHOTO
= AvTiowpaTo Evavtl UTIoSOXEWVY TOU LOU

" QEpPATEVTIKA ELPOALL

Combined Immunologic Approaches to cure HIV-1 - Pre-CROI Community HIV Cure Research Workshop 2020



Latent infection of CD4" T cells provides a mechanism for
lifelong persistence of HIV-1, even in patients
on effective combination therapy

Combination therapy for HIV-1 infection can
reduce plasma virus to undetectable levels,
indicating that prolonged treatment might
eradicate the infection.

However, HIV-1 can persist in a latent form in
resting CD4+ T cells.

We measured the decay rate of this latent
reservoir in 34 treated adults whose plasma
virus levels were undetectable.

The mean half-life of the latent reservoir was
very long (43.9 months).

If the latent reservoir consists of only 1 x
10° cells, eradication could take as long as
60 years.

Thus, latent infection of resting CD4+ T cells
provides a mechanism for lifelong persistence

of HIV-1, even in patients on effective anti-
retroviral therapy.

100000
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1
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0.1 1

0.01

0.001

0.0001
0.00001

"~ Limit of Detection

Eradication?

tip= 43.9 months
60.8 years to eradicate 10° cells

T 1 T T T

0 2 46 81012141618 2022 24 2628 30 32 34 36 3840 42 44

Time on combination therapy (months)

Nat Med. 1999;5:512-17



Evtatiwkomnoinon ART

T20
LPV/r
ATVI/r

Raltegravir (x4)
Maraviroc (x2)

HIV RNA

Junod a9

Years on HAART intensification

H evtatikomoinon tng ART Sev paivetal Lkavr va PELWOEL
ONUAVTLIKA TNV UTTOAELaTLKA Lopia ) to HIV-1 DNA

M. Churchill. 1st Stakeholders Consultation Meeting, International AIDS Society, Canberra 28 September 2011



[foviolakn Bepameia & Metapooxevon
LLUEAOU OOTWV

" «O aoBevr)c Tou BepoAivou»: ANOYEVNC LETAUOOXEUON
LueAou amo 6otn CCR5-A32
® Aev elval EPLIKTO va yevikeuBel. Aotec?
" Metapooyxeuon HUeAOU Twv 00TwV: 6V dalvetal va emapkel
ylo TNV Kataotpodn tne AavBavouoac Oe€aevnC
®* AVo aoBeveic HIV(+) umoBAnBnkav oe MMO Aoyw vooou Hodkgin:
e\eyxoc tnC Aolpwénc ywpic ART yia 12 kat 32 eBdopadec avtiotowya.
= AAM\EC OTPATNYLKEC:
® MaBntkn petadopd auToAOYWV T AepudokuTTapwyY pe EAAewpn CCR5
* Xpnion anti-sense RNA oAtyovoukAeottolwy.



2UVOUOOTLKN TIPOCEYYLON

1. Emavevepyomoinon tng Aavbdavouvoac ds€apevic wote va eivat duvatn n
eEaleln tnc.

®* Ta evepyormolnueva kuttapa Ba mebBavouyv elte Aoyw tNC ApEONC

KuTtapomnaBoyovou §paonc Tou v 1 pe anontwon (Activation-induced cell
death)

2. XTOXEUGN TOU UTIOAELUHATLKOU KOV TIOANQTTAQOLOOOU, OUCLAOTIKA
LEOW KATAOTOANC TNC xpoviag PAeypovnc rmou emayet n HIV Aolpwén.

® H kataoTtoAn tnc xpoviac GAeypovnc pumopel va oONynoeL 0€ EVIOXUMEVEC
QTOKPLOELC TNC EYYEVOUC KL TNG TPOCAPHOOTIKAC avootiag mpog tov HIV.

3.  Evioyuon twv pnxaviopwy Kabapong Tou UTIOAELLLUATIKOU LoV o TOV
EevioTh.
* MaBntkn petadopd Gag-specific CD8+ T kuttApwy amo elite controllers
® QepAMEVUTIKA EUPOALL

Lancet 2013;381:2109



Reduce the Reservoir

/Shock and Kkill \
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“Shock and kill” and “block and lock”
approaches.

Cell death ; : 7 w“ 112
F & Shock and kill
4

(=
= =

HIV-1 6
Latently infected cells
Infected CD4+ T cells BIOCk and |0Ck”

Antiviral Res 2019;166:19-34 https://doi.org/10.1016/j.antiviral.2019.03.008



https://doi.org/10.1016/j.antiviral.2019.03.008

[LoTl avoooTporonoinon;

H avaotpodr tnc AavBavouoac kataotaong tou HIV kot n emaywyn
NG EKGPOONC TOU UMOPEL VO KATOOTNOEL TA LLOAUOLEVA KUTTOPQ
avoyvwpLloua amo To avoooTmoLlNTLKO cUoTNUA.

QoTto00, N avaotpodn TNC AavBavouoac KATAoTAoNC E EMAaywyn
TOU UKOU ToANamAaoLlaopol, eV elval amo povn Tt EMaPKNC yLo
TNV KATAOTPOPr} TWV LOAUVCUEVWY KUTTAPWV.

Qatvetal OTL lval omapournm N evepyn «KOLGOLpon» TWV
LLOAUOUEVWV KUTTAPWY OO TO OVOOOTIOLNTIKO CUOTNHAL.
* “Kick and kill” strategy

H avoootpormnomnoinon my e evioxuon tnc amokpLlong Twv T KUTTApwWV

Lopel vor oONYNoEeL 0€ AUENUEVO EAEYXO TNC AOLWENC OTTWC
oupPBaivel otouc elite controllers.



2TPATNYLKNC OWWVOOOAOYLKNC EVIOXUONC
/KoL LVOOOTPOTIOTIONONC

" ECoudeTEpWTIKA QvTLIOWHATA EVpEOC paopatoc (Broadly
neutralizing antibodies)

" AvTiowpota evavtl UtodoXEWV TOU LoU

" AVOOOTpPOTOTIOLNON KE AVAOTOAELC ONUELWYV OVOTOAOYLKOU
eheyyou (Checkpoint inhibitors)

" T kUTTOPO PUE XLHOLPLKO avTyoviko urtodoyxea (CAR-T cells)



E€oudetepwtika (ko AAAa) aviiowpata



Avtiowpata otn fepameia tnC Aotpwénc HIV:
AUO OLAPOPETLKEC MPOOEYYIOELC

" AVTIOWUOTO EVAVTL TIPWTEIVWV
TOU TEPLPAOTOC TOU LoV

VRCO1
* EupEwc paopaToq 3BNC117
£€0UVBETEPWTLKA OVTLOWHOTAL ;g‘T’?;:‘

(Broadly neutralizing
antibodies — bNADbs)

Ibalizumab

PRO 140

albuvirtide
. JL\( enfuvirtide

= AVTIOWUOTO EVAVTL TWV
KUTTOPLKWV UTTOSOXEWV TOU LoV

* Avtilowpota evavit touv CD4 &&‘i\%%\%“%\m\ﬁ\\%\\%\\%‘\W\ ‘m&fﬁﬁt

* AVTIOWMATO EVAVTL TOU
ouvunodoyxea (CCR5)

CCR5 -
Coreceptor



TLelvol TA EUPEWC PACHLATOC
eEOUOETEPWTIKA AVILIOWLLATA,

" E¢oudetepwon (neutralization): adpavomolnon Tou wkou owpatdlov pEcw TNG
oUVOEDNC LE EVA OVTIOWHO EVAVTL TOU TTEPLPANUATOC LE ATIOTEAECUA VAL
eumodiletal n mpookoAANon kat N elocodoc Tou LKkoU cwuatidlov ota KuTTapa
OTOXOUC.

®* HefoubetepwTIKA LKAvOTNTA EVOC avTtlowpatog AEN e€aptatal ano to Tunua Fc
®* Houvdeon Tou avTLoWHATOC e Tov uTtodoyxea Fc elval avamodeuktn KoL YEVIKA WEALUN.

" OLmneploootepol aoBevelc pe HIV mapdyouv avtliowpata to onoila Sev
€EOUOETEPWVOUV TOV LO N EEOUDETEPWVOUV LOVO EVA ULKPO apLOUO OTEAEX WV
TOU LoV

" MeTA amo Lokpoxpovia EKBeon oTLC npwrewsq TOU TEPLPAN potog, EVOC ULKPOC
aplOUOC acBevwy pe Aotpwén HIV mapdyel eE0UOETEPWTIKA OVTLOWUATA OE
v nAouc tithouc (elite neutralizers)

® [1oAU LoYUPA AVTIOWUATA, CUVABWG TTIOAUKAWVIKA

* Efoudetepwvouyv eupu dpaocua oteAexwyv (broadly neutralizing antibodies - bNAbs)

* JuvnBwc pecolafel peyalo xpoviko dtaotnua (akopa Kot €tn) HeETaéL tne Aolpwénc Kal
NG ELPAVIONG TOUG

J Virol 2009;83:337-7348



Implications for vaccine design by studying HIV-1 and \
antibody co-evolution in an individual with bNAbs.

Neutralization

Time (years)
HIV-1 Infection M

Sequential isolation = -~ o—- -
of virus generating 1} ‘ ’ { p

related immunogens

Immunogens used
for (sequential)
Immunization

Science 2013;341:1199-1204



Ewdika yapaktnplotika twv bNAbs

YPNnAO eninedo cwWHATIKWY UTIEPUETAAAEE WV
* AnoapaitnTo yla va enteuxBel n ouvdeon oTLg
evtova YAUKOCUALWEVEC TTPWTE(VEC TOU
nepLBAfuaTog
MrmopoUv va e€oUOETEPWOOUV OE XOUNAEC
OUYKEVIPWOELG HEXPL 90% Twv oteAexwy HIV-1
TIAYKOOUIWC
Avayvwp{louv TOANATTAOUC ETUTOTIOUC OTLG
npooekBoAec (spikes) Tou wkoL mePIPARUATOC
2UVNBELC OTOXOL TWV AVTIOWUATWY O€
QVATITUEN N KALVLKA Xprion:
* (D4 binding site
® Glycan patch surrounding the V3 loop
* The apex of the HIV-1 spike

V1-V2 Loop
PGT121-PGT123
10-1074

V3 Loop
PGDM1400

CD4-binding site

VRC01-03
3BNC117

VIRAL MEMBRANE

N EnglJ Med. 2016;375:2019-2021



V3 loops

CD4 binding site Others
b12 1NC9 8ANC195
HJ16 12A12, 12A21 2G12

3BC176/

NIH45-46, 45-46%5W 8ANC131, BANC134
3BC315

VRCO01-03, VRC06  CH30-CH34
3BNC117, 3BNC60 VRC23
VRC-PG04 CH103

Antibody target sites on
the HIV-1 envelope spike

Science 2013;341:1199-1204



HIV-Specific Neutralizing Antibodies hy Target

This graphic depicts HIV's spike protein—or envelope (Env) protein—and broadly neutralizing antibodies that target key regions that play a role in infection
of human (host) cells. Antibodies listed in color are those that have been through any phase of clinical testing.

Helps disrupt viral membrane during fusion
of HIV with host cell.

8ANCL95  PGT151

MPER: Membrane-proximal external region

gp120-41 interface
Where gp120 and gp41 meet; involved in 2F5 10E8V 10E8.4

structural changes to the Env protein during 4E10 10E8VLS

Inserts into and disrupts host cell membrane,
allowing HIV to release genetic material
into the cell.

ACS202  VRC34.01

entry into the host cell.
35022 LN02  SANC 195

gp120 Silent face

A region of the Env protein that
is heavily sugar-coated and has little
functional role in virus entry.

SF12 - VRC-PGO5

CD4 hinding site

Binds to the CD4 receptor on the surface of the host cell, causing structural changes
that allow the gp120 protein to bind to the host cell membrane.

12A12 CH235.12
BANC131 CH31 NIH 45i VRCI3
CH103 NA9P7 PGO4 VRCO7

Involved in the initial interaction and resulting fusion between the Env
protein and a coreceptor in the host cell membrane.

10-1074 DH270 PGT121.414.LS

10-1074LS PGT121 PGT128
10-1074LS) PGT121LS PGT135

Involved in a structural change to the Env protein enabling HIV to fuse
and infect the host cell.

CAP256V2LS PGY PGDM1400  PGT141-145
CHO1-04 PG16 PGDM1400LS

(Off wwwavacog
my  November 2020

https://www.avac.org/sites/default/files/infographics/AVAC4393 NeutralizingAntibodies R7%20%281%29.pdf



https://www.avac.org/sites/default/files/infographics/AVAC4393_NeutralizingAntibodies_R7%20%281%29.pdf

[Twc Opouv ta bNAbs

" Ta bNAbs KlvntomoloUv To avooomoLNTKO cUOTNLLA TOU EEVLOTN
LEOW TWV uTtodoxewv Fc (avoooBeparmeia):
* KaBapon ukwv owpatdiwyv
* OYwvivornoinon HOAUCHEVWY KUTTAPWYV UE OTTOTEAECUA EVIOXULEVN
KaBapon Toug
* [Mapaywyn avoooCoU UMAEYUATWY TIOU EVEPYOTIOLOUV Ta SEVOPLTIKA KUTTAPQ
» Evioyvon tnc¢ mapouciaong avtiyovou

* “Vaccinal effect”: emaywyr LoKpoXpOVIWV TIPOOTATEUTIKWY QTIOKPLOEWVY TNG
gmiktnTng avoaiog

* Enaywyrn KUTTOPOTOELKOTNTAC MEOCW avTlowudtwy (ADCC)
" Ta bNAbs pmopet va eAeyéouv Tov ko moAamAaoLlacpo xwplc ART

®* Hyoprnynon bNAbs oe mpwtevovta apecwc LeETA TN Aolpwén pe SHIV
00NyNoE 0€ HAKPOXPOVLO EAEYXO TNC AOLLWENC. H mapaTeTaLEVN LOAOYLKN
KATAOTOAN 0TN UEAETN auTr) opelotay otn Opdon CD8 T KUTTAPWV.

Nature 2017; 543:559-563



Potential uses for HIV-1 bNADbs

HIV-1
vaccine
design

Postexposure
prophylaxis

Mother to
child
prevention

» ™ o Y
b
/& P -"/ //{/
u{v"/'f f-r \,./{
HIV-1 HIV-1 HIV-1
vaccine cART functional cure
alternative alternative

Trends in Molecular Medicine

Trends Mol Med 2019;25:220-40



Strategy for induction of broadly
neutralizing antibodies

Prime Boost 1 Boost 2 or more Mature
Stimulate precursor B cells Expand lineages Affinity-matured B cells bnAbs
$€33- ¢ & &
0% ) * @) Y
4

——— ——

HIV envelope epitope Antibody classes

CD4 binding site VRCO1, ANC131/CH235
V3-glycan PGT121, DH270
V1/V2-glycan PG9, CHO1, BG18

gp4l MPER 2F5,10E8/DH511
Fusion domain VRC34

Sci Transl Med 2019;11:eaaz2686



KAWIKO edopeEva

MeAgteg paoswg 1 MeA€teg dAocew 2
= Alepevvnon aodaAeLag, = Algpelvnon TNG LKAVOTNTOG EVOQ
POAPUOAKOKIVNTIKAG KOL AVTL-LLKAG bNAb va Statnpel TNV LK KOTOOTOA)
Spdionc otn dudpkela Stakomnig tng ART
, , , , (Analytical treatment interruptions-
* Xpovog nuulwng o aoBevelg pe Aolpwén ATI)
HIV: 3BNC117: 9,6 nuépec, VRCO1: 11 '
nuépec, 10-1074: 13 nuépec = 3BNC117: Pre-screening for sensitivity
* Meilwon wkou ¢poptiou petd pa doéon (30- * KaBuotepnon mg UTLOTPOTTAG ™mg Lapiag
40 mg/kg): ~1.5 log,, copies/ml : yla 9.3 eBdopadeg vs 2-3 efdouadeg o€

arAn ATl (xwplc xopriynon bNAD).
= VRCO1: Xwplc pre-screening

* KaBuotépnon umotpormn¢ Latpiag yia 4

= H xopnrynon evoc bNAb obnyouoe os
avaduon avOeKTIKWY OTEAEXWY TOU

LoV, Ta oTolal OUWE ATav svaiodnta eBSOUASEC.
oc aAAa bNADbs * Yrotpoméc Kot e UPNAEC GUYKEVIPWOELC
QVTLOWULOTOC

Nature 2015; 522:487-491, Clin Exp Immunol 2015; 182:289-301, Sci Transl Med 2015;7:319ra206, PLoS Med 2017,
14:1002435, Nat Med 2017; 23:185-191, Nature 2016,535:556-560, N Engl ] Med 2016; 375:2037-2050



[MAeovektnuata bNAbs

" Meyaloc xpovoc nulwnc: 2-3 eBéopadec
® Ye nelpapatolwa (pakakol) pia €yxvon anti-HIV-1 bNAb
TMPOOTATEVOE ATO TN LETAS00N TOU LOU UEXPL KAL LETA arto 23
eBdopadlaiec ekBeoeLc.
® O xpovoc NulwnNc purmopet va awénBel 2-4 popec pe eLoaywyn
ONUELAKWY METAAAEEWY OTO TUN A Fc Tou poplou
" Mmnopet va xpnotpomnotnBouyv ylo mabntikn avooormotlnon
xopnyoupeva urtodopla ava 4-6 Unvec

" Eupu paopa mbavwy xpnoewv



Metovektnuota bNAbs

[MopodLKN) KATAOTOAN TOU LLKOU TTOAAQTAQCLAOUOU

Avamtuén avtoxng tou ou:

®* Hyopnynon evoc bNAb eTiAeyel Ta avBEKTIKA O UTO OTEAEXN - MNpEMEL va,
xopnyeitat cuvduaopoc bNAbs

* Ta avBeKkTIKA ore?\sxr] Tou pmopel va avaduBolv PeTd ano Xoprwr]or] bNAbs
elval mBavo otL Ba eival euouoer]ra otn ouvnOn ART, edocov oL 0TOXOL TwV
bNAbs 6ev emukalUmTovTal e autouc Twyv ARV

XOoUNArN amoTEAECUATIKOTNTA OTNV LETAOOON TOU LOU OO KUTTAPO
o€ KUTTAPO

ABeBain Spaon otn AavBavouvoa deapevn
Xpovoc NUlwNC in Vivo CUVTOUOTEPOC TOU AVALLEVOLLEVOU
MeyaAo KOOTOC, TIPETIEL VAL XOPNYOUVTOL TIOPEVTEPLKAL



KAWLKEC pehetec bNADbs

Epitope Single bNAbs Combinations  Strategies
12 27 3BNC117 [bNAbs during ART interruption (ATI)
15 4 10-1074 3BNC117|[be
3BNC117 [154 ART 1( 1( 1( vrco1|[ia]
[ 154 18ed [ 33 ¢ senc17| [
@ +10-1074 -gg,hh,u
SBNCHM7TLS L9 — g? . [bNADs for shock and Kil
i s for shock and ki
IE shock / Romidepsin +
ol el
1268, [CA0] - Cae |
CD4bs| VRCO1 268 M 3BNC117-LS (g r@! 10-1074|[z_]
1800m [ 184 10-1074-LS HIv+ HIV
404 ——
8-10 17 aa [bNADs to achieve suppression
g L34 Combinations ~ 45\6117/10-1074| [0
VRCO1-Ls | 8= a4 15| e
(204 off ART PGT121/PGDM1400|[ cc_|
10E8V-LS| [bNAbs for prevention
N6-LS | Y Women in sub-saharan Africa
16 ad
—— 1 vRCo|
10-1074 every
V3 8 weeks  Men/transgender sex with men
10-1074-LS |
PGT121 | 63* [bNADbs in newborns
PGT121 é \{ within 12 .
ViNZ] PGDM1400 | PGDM1400 \ weeks of birth VRCO1
‘{ HIV-1 exposed E
10E8V-LS | 9 6 o é I within 72 h of birth

Retrovirology 2018;15:73 DOI: 10.1186/s12977-018-0455-9




AVTLOWMOTO EVAVTL TWV KUTTAPLKWY
UTTOOOXEWV TOU LOU

" bNAbs: avtiowpota gvavtl tou HIV =2 n xpnon touc odnyet oe
eTIAOYN OWVOEKTIKWY OTEAEXWV TOU LOU

" «Avtilotpodn» mMpooeyyLon: avilowpoata evavtl tou CD4 ) twv
ouvurtodoxewv (CCR5, CXCR4)

* pemetL va ouvdeovTal e TO OTOXO TOUG LOXUPOTEPQL ATTO TLG
npwTtelvec tou HIV: my va cuvdeovtal pe to CD4 LoxupoTtepa Ao TNV
gp120

® MpeneLva punv odnyouv o€ e€alewPn twv T KUTTAPWYV (va unv elval
kuTtapotoélka , non-T cell depleting antibodies): tpomomnolnuevo
KAaopa Fc



HIV-1 neutralizing antibodies
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(CCRS or CXCR4)

Front. Immunol. 2016;7:391



UB-421

" Fc-aglycosylated, non—T-cell-depleting CD4-specific humanized
gG1

" MpoegpyeTal amo to avilowpo B4 (movtikia)

= JuvOEETAL UE QOUVEXELG EMLTOMOUC Olapopdwaong oTo
oLumAeypa tou utodoyxea tou HIV-1, cupmeplhappavopevou
Ko tTn¢ meploxnc 1 (domain 1) touv CD4

" AvaOoTEANEL OVTAYWVLOTLKA TNV €loodo tou HIV ota CD4 T
KUuTTapQ

" 100% avaotoAn evoc maveA 850 otelexwv HIV (PhenoSense
drug-resistance assay)



Effect of Anti-CD4 Antibody UB-421 on
HIV-1 Rebound after Treatment Interruption

AoBevelc o€ LK KATOOTOAN
Kota TNV evtaén (<20
copies/ml

AplBuoc CD4: dev allate
Kota Tn xopnynon tou UB-
421 oUTe 0TO TEAOC TNC
LLEAETNC

AplBuoc CD8: avénBnke otn
SLAPKEL TNC XOpNynong Ko
OTO TEAOC TNC MEAETNC

To WKko poptio mapepeLve
KATAOTAAUEVO O€ OAN TN
SLAPKELD TNC LEAETNC

Cohort 1
_ UB-421 monotherapy
ART
_ UB-421 monotherapy
T T T T T T T T T T T T T T T T T T T ]
-28 -21-14 -7 0 7 14 21 28 35 42 49 56 63 84 112
L o R S S R R
Vo 1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12
| Il | |
Screening Intravenous infusion Follow-up (ART)
(day -28 to -2)
Day
Cohort 2
_ UB-421 monotherapy
ART
_ UB-421 monotherapy
—r T T T T T T T T T T T T T T [ T [ T [ T T T [ T T T T >~
-28 -21-14-7 0 14 28 42 56 70 84 98 112 119 140 168
1 ) t 4+ + 4 1 1
Vo 1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12
| I I |
Screening Intravenous infusion Follow-up (ART)
(day -28 to -2)

Day

To avtiowpa UB-421 dlatripnoe TV LKA KaTaotoAn yia 8-12
Boouadec kata tn diapkela Stakormnigtng ART

N EnglJ Med 2019;380:1535-45



Ibalizumab ||§ ¥ kesaze
;mrEeaIZ 0 8% G36°-46°F) 200mg/1.33 mL (150 mg/mL) g

not freeze. For Intravenous Infusion Only

Do

( : ) Protect from light + :
Dosage: See prescribing S!ngle-dose vial. R
information. Discard unused portion.

" Humanized IgG4 monoclonal
antibody

= Juvdeetal pe tnv nepoxn 2 (D2)
Tou CD4 kal epmodileL Tic ;
oANOYEC OTNV TPLTOTOYN o i B
SLapopdwWon TOU OUUTAEYUOTOC 0‘.‘)‘....“‘"
CD4-gp120 mou obnyouv otnv |
elocodo Tou oL oTO KUTTAPO

= Mn avtaywVvLoTLKOC AVAOTOAEQC
= '‘Eykplon amo FDA yua tnv
Bepamneia Aotpwénc MDR HIV

* Streamlined trial design

Coreceptor (CCR5 or CXCR4) Host cell

N EnglJ Med 2018;379:645-54



2XEOLOLOMOC TNC MEAETNC

" Mio opdda, avolktr) LEAETN pAoEWC 3
" 40 aoBeveic pe MDR HIV-1 Aolpwén & uko doptio >1000 copies/ml
* Megoo uko doptio: 4.5 log,, copies/ml, & peocog apBuog CD4: 150/ml

" KUpLo KATOANKTLIKO OoNUELD: TO TOCOOTO TWV 0.0BEVWY LE LElwon tkoU doptiou
>0.5 log,, copies/ml petaty tng nuepag 7 (baseline) kat tng nuepag 14.

Ibalizumab

maintenance
Ibalizumab Add dose, 800 mg
loading dose, optimized intravenously
2000 mg  background every 14 days

intravenously  regimen until wk 23
Functional
. Control : .
Screening . monotherapy Maintenance period
period .
period
/i
| I I I I 7/ ]
Wk Day Day Day Day Wk
-6 0 7 14 21 25
(baseline)

N EnglJ Med 2018;379:645-54



Virologic response

Table 2. Virologic Response before and after Loading Dose of Ibalizumab and at 25 Weeks in the 40 Study Patients.*

Response Before and after Loading Dose Week 25

Functional
Control Period Monotherapy Period P Value

Decrease in viral load of =0.5 log;o copies/ml 1(3)7 <0.001 25 (63)
— no. (%)

Decrease in viral load of 1.0 logo copies/ml 0 24 (60) NA 22 (55)
— no. (%)

Mean change in viral load from baseline 0.0+0.2 <0.001 -1.6+1.5

— logyg copies/ml

Metafu twv 10 aoBevwv mou iyav LOAoyLKA amotuxia ) UTIOTPOTTH, in Vitro EAEyX0G
€6elke otL oL 9 elxav xapnAotepo Babuod evalobnoiag npog to ibalizumab og oUykplon
ME TIPLV TN XOPrynon

N EnglJ Med 2018;379:645-54



Ibalizumab for Multidrug-Resistant HIV-1

Control Functional @~ Maintenance
HIV—@): Period  Monotherapy Period
(Days 0-6) (Days 7-13) (Day 14-wk 25)
Ibalizumab ——/)\\
blocks entry
of HIV-1 4
M : = :
Current Current  Ibalizumab Optimized Ibalizumab
therapy therapy (Day 7,  background (800 mg
2000 mg) regimen every 14
Patients with viral load dary)
decrease 20.5 log., copies per 39, 839, 639
milliliter from baseline (1/40) (33/40) (25/40)

Ibalizumab had significant antiviral activity, reducing viral load over 24 weeks

The NEW ENGLAND JOURNAL of MEDICINE Emu et al. 2018
N Engl J Med 2018;379:645-54



Avtiowpoto Anti-CCR5

" AvOPWTOTIOLNUEVO LOVOKAWVLKO avTlowpa

" H umodopLa xyopnynon PRO-140 (anti-CCR5 mAb) dlatripnoe
23/41 a.oBevelc og LOAOYLIKN KOTAOTOAN META TN SLAKOT TNG
ART

" Hyopnynon PRO-140 pelwoe tnv topia (1.0 - 1.7 log10) o€
atopo rtou dev elyav AaBeL mponyoupevn Bepareia

J Infect Dis 2010; 201: 1481-7, HIV Clin Trials 2018; 19: 85-93



B u.s. National Library of Medicine

ClinicalTrials.gov

Showing: 1-26 of 26 studies studies per page

TpExouOoEC KALVLKEC LEAETEC

AVTIOWHLATWY otn Aotpwen HIV

‘ Show/Hide Columns

.

Row | Saved Study Title Interventions
1 Safety and Pharmacokinetics of the Combination Broadly Neutralizing Antibodies, 3BNC117-15-J and 10-1074-15-J, in Healthy American and African Adults * Biological: 3BNC117-15-J
* Biological: 10-1074-LS-J
* Biological: Combination 3BNC117-1S-J and 10-1074-LS5-J
e (and 4 more...)
2 N-803 Combined With the Broadly Neutralizing Antibedies Plus or Minus haNK Cells for HIV * Biological: N-803 and bNAbs
* Biological: haNK™ Cells
3 10E8.4/iMab Bispecific Antibody in HIV-uninfected and HIV-infected Adults * Biological: 10E8.4/iMab
4 Combining TLRS Agonist With bNAbs for Reservoir Reduction and Immunological Control of HIV * Drug; Saline
* Drug; Lefitolimod
* Drug: 3BNC117 and 10-1074
5 Combination Therapy With VRC-HIVMAB0&0-00-AB (VRC01) and 10-1074 in HIV-Infected Individuals Undergoing Sequential Treatment Interruptions * Biological: VRC-HIVMABOE0-00-AB (VRCO1)
* Biological: 10-1074
* Biological: Normal Saline Placebo
6 A Phase 1/2a Study of PGT121, VRC07-523LS and PGDM1400 Monoclonal Antibodies in HIV-uninfected and HIV-infected Adults + Biological: PGT121 +VRC07-523LS
» Biological: PGT121 +VRC07-523LS + PGDM1400
7 Albuvirtide and 3BNC117 as Long-Acting Maintenance Therapy in Virologically Suppressed Subjects * Drug: Albuvirtide
« Drug: 3BNC117
+ Drug: Baseline ART
8 Peg-Interferon Alpha 2b Combined With Two Intravenous Broadly HIV-1 Neutralizing Antibodies 3BNC117 and 10-1074 (BEAT-2) + Drug: Pegylated Interferon alpha 2b (peg-IFN-c2b)
* Drug: 3BNC117 +10-1074
9 Combination Therapy With 3BNC117 and 10-1074 in HIV-Infected Individuals « Biological: 3BNC117 and 10-1074
« Biological: Normal saline placebo
10 3BNC117 and 10-1074 in ART-treated Individuals « Drug: 3BNC117

Drug: 10-1074

Other: Analytical treatment interruption




Immune Checkpoint Inhibitors



Antigen-presenting cell ‘ Tcell

PDL1 or PDL2

>Nela eAeyyou tNG
QVOOOAOYLKNC ATOKPLONC
(Immune chekpoints)

CD80 or CD86

= Mopla ta omoia puBuilouy tnv
: —e—r QVOOOAOYLKN QTOKPLON

HVEM A —@—> * Aleyeptika: CD27, CD38, CD40, CD122
IR — * AvaotaAtika: B7-H3, B7-H4, CTLA4, KIR,
MHC class lor I TCR  ==fiSignal T3> PD1
AG3 e Qe , , ,
. e = H )\stlrouvaa TouG elvat kpiowun yiatn
o dlatripnon tTng auto-avoxng (self-
0 b tolerance).
i ) il " Ta vEOTMAQOUATIKA KUTTAPQ UTOpEl va
— —[._ " eKUETAAEUBOOUVY Ta VAOTOATIKA onpela
GALS [>}> ) TN e @ eAEyyou, wote va Staduyouv amo tnv
S @ st QVOOOAOYLKN ETILTNPENON KAl KATAOTPOD).




Immune checkpoints: PD1: Programmed cell death protein 1
CTLA4: cytotoxic T-lymphocyte-associated antigen 4

CTLA4 to
cell surface

7" CD80
7 or CD86__ CD28

Intracellular

vesicle
Peptide

MHC Naive or resting T cell

Co-stimulating

Trafficking
of T cells to
peripheral
tissues

Co-stimulating

e

Priming
of T cells

Antigen-experienced T cell

Nat Rev Cancer 2012; 12: 252-264



)
Anti-PD-1
Anti-PD-L1

Tumor cell
- Proliferation 1 Proliferation | Proliferation |
Effector cytokines 1 Effector cytokines | Effector cytokines |
- Cytotoxicity 1 | Cytotoxicity | Cytotoxicity |

Eur J Immunol 2017;47:765-779



E¢avtAnon T AepdokuTTapwy Ko
PD1/CTLA4

‘Evac LNXovIoUOC mpooTaciac armo TIC LoTKES BAABEC TNC MOPATETAUEVNC
QVOOOAOYLKNC OTTOKPLONC TTOU XAPAKTNPL(EL TIC XPOVLEC LOYEVEIC AOLUWEELC
elval To daLvoueVo TNC aVOOOAOYLKN G €AVTANONC TwV T AeudoKUTTAPWV.

* E¢avtAnon T AepdokuTtapwyv: H e€aoBevnon Twv SpaoTIKWY (EKTEAECTIKWY)
AELTOVPYLWY TWV T AepdoKUTTAPWY OTA Ao XPOVLIWY AOLLWEE WV

H xpovia Steyepon obnyet oe avénuevn ekppaon twv PD1 & CTLA4 ota T
AepdokutTapa.

H ocUvdeon twv PD1 & CTLA4 e touc avtiotolyouc Guvéereq Touc (PD1L &
CD8&0 avtiotoa) odnyel otnV avaoToAn TNC METAYWYNC ON potog

EV(SOKUTTOLpLOL LLE TEALKO omore?\eoua TNV ocvocoto)\r] Tapaywyng
KUTTOPOKLVWV KOlL TNV QTOTITWON TOU KUTTAPOU

®* AvoooAoyikn e€avtAnon N avepyla

H avénuevn exppaon Twv avaoTaAtikwy umtodoxewyv PD1 & CTLA4 amoteAel
«Selktn» avoooAoyLKNC e€AvTAnNoNG Twv T AeUPOKUTTAPWV.




H onuooia twv PD1/CTLA4 otn Aolpwén HI

2e un Bepanevopevn Aolpwén HIV, ta eldka yia tov HIV CD8+ kUTtapa unepekPppalouv
PD1 avdloya UeE TNV EKTTTWON TWV SPACTIKWY AELTOUPYLWY TOUC.

® O invitro amokAelopoc tou PD1 amokaBlotd tnv tkavotnta MOAAATAACLACHOU TWV KUTTAPWV
QUTWV.

H exppaon tou CTLAZ armo ta elOka yia tov HIV CD4+ T kuttapa elval auénpevn o oAa
TO ATOp Ue Aolpwén HIV

® Oinvitro amokAelopoc tou CTLA4 odnyel oe onuavtikr) avénon Tou MOAAQTTAQCLACLOU TWV
KUTTAPWY QUTWV.

H ekppaon delktwv avoooloyiknc e€aviAnong (PD1, TIM-3, LAG3) mpoBAEmeL TO XpOVO
UTTOTPOTINC TNC Lapiog og Stakormn tng ART.
H ékdpaon twv dektwyv PD1/CTLA4 ota CD4+ T kUTTapo cuoxeTileTal Pe To moco tou HIV
DNA (proviral DNA) tou kuTttdpou

* MBavwe uAPXEL CUOXETLON METAEL TwV Hopiwv PD1/CTLA4 kat Tng AavBdavouoac Se€apevnc.

Ta kuTttapa rou ekdppalouv popLa avosoAoyLlkol eAEyxou dailveTal OTL AmOTEAOUV HEYAAO
Hépog tn¢ AavOavouoag Se€apevig Ka CUPHETEXOUV oTn Slatripnon tng.

Nat Med 2009;15:893-900, Nat Commun 2015;6:8495, PLoS One 2018;13:e0193829, Front. Immunol. 2018;9:2339



Nwc pmopel va xpnotpomnotnouv oL Voo TOAELC TwV z
onuelwv eAéyyou (ICI) otnv HIV Aolpwén; \

" Evioxuon twv 6paoTkwV (EKTEAEOTIKWYV) AELTOUPYLWY TWV ELSLIKWV YLOL
tov HIV CD8+ T AepdokuTTapwy

® |n vitro dedopeva: AmoKATAOTAON TWV OPAOCTIKWY AELTOUPYLWY Twyv CD8+ T
AEUPOKUTTAPWY UETA ATIO ATOKAELOLO Tou PD1

® |nvitro dedopeva: AmokAelopnog CTLAL obnyel oe avénon tnc Latpiag Ko tne
gvepyomnoinonc Twv T KUTTApwWV

= Avaotpodr tnc AavBavouoac Kataotaonc Tou Lou
® ATIOKAELOUOC TwV IC =2 TEPLOPLOPOC TWV OVOOTAATIKWY CNUATWY =2 avénon
NC EKPPaoNC Yovidiwv =2 mapaywyn WKWV MPWTEVWY =2 mavon tng
AavBavouoac kataotaonc.
" Erteldn ta CD4+ T kuttapa ekdpalouv TOANXTIAG LOPLOL ONUELWV

eAEyxoU elval TBOVO OTL Ba xpeLlaoTtel xopnynon mMoAAAAWY
QVOLOTOAEWV.



[MBavec 6paocelc twv ICI otnv Aolpwen HIV Y

IC Inhibitors

HIV infected
CD4* T cell

Exhausted
CD8* T cell

Anti-PD-1
antibody

PD-1

Cell activates
transcription

Anti-PD-1
antibody

274

PD-1

Viral protein
production

Effector function
restored

24

-
o
0
-
»
0
*
o
o
o

Virus induced cell
death or immune

mediated clearance I

Front. Immunol. 2018;9:2339



Clinical Trial of the Anti-PD-L1 Antibody BMS-936559 in
HIV-1 Infected Participants on Suppressive Antiretroviral
Therapy

" Phase |, randomized, double-blind, placebo-controlled, dose-escalating
study of BMS-936559 (anti-PD-L1 monoclonal antibody)

" H|V-1-infected adults aged >18 to <70 years on suppressive antiretroviral
therapy with CD4+ counts >350 cells/pL and detectable plasma HIV-1 RNA
by single-copy assay

" Eight men enrolled: 6 received 0.3 mg/kg of BMS-936559, and 2 received
placebo infusions.

® There were no BMS-936559-related grade 3 or greater AEs.

® In 1 participant, asymptomatic hypophysitis (a protocol-defined immune-related
AE) was identified 266 days after BMS-936559 infusion; it resolved over time.

= The mean percentage of HIV-1 Gag-specific CD8+ T cells expressing IFN-y
increased from baseline (0.09%) through day 28 (0.20%; P = .14), driven by
substantial increases in 2 participants who received BMS-936559

JInfect Dis 2017;215:1725-33



AN KALVIKO edOpEVQ

= Xopnynon ICl yia tn Bepamneio kakonBwv veomAaopuatwy o€ acBevelc
ue Aolpwéen HIV.

" Avtikpouopeva Sedopeva OXETIKA LLE TNV EMLOpaon OTLC
QVOOOAOYIKEC TIAPAUETPOUC TNC Aolpwénc HIV
® Case report: Mehavwpo — anti-CTLA4 + anti-PD1: Avénon tng petaypadng
TOU oL — rBavn avaotpodn TNC AavBavouoac KATAoTAoNG
® Registry patients: NSCLC — anti-PD1: xwpic aAAayEC 0TO KO hopTio Ko oToV
aplBuo CD4
" AodaAela & amoTeEAECUOTIKOTNTA: AVTILOTOL(N LLE TOUC UTIOAOLTTOUC
aoBevelc

Ann Oncol 2018;29:1065-6, AIDS 2015;29:504-6, AIDS 2018;32:1491-7, JAMA Oncol. 2019:10.1001/jamaoncol.2018.6737



Immune checkpoint inhibitors
2uvoln

Ta popla avoooAoyLKOU EAEYXOU EXOUV ONUOVTILKO POAO 0T maboyeveon
™NG¢ Aolpwénc HIV
® JuppEeTEXOUV OTN OladLlkaola TNG avooOoAOYLKN G e€AvTANONC TwV T
AepdoKuTTAP WV
* MBava eumAekovtal otn dnuloupyia ko T cuvtipnon tng Aavbavouoagc
detapevrc Tou Lov
H avaotoAn Twv popilwv eAeyxou pmopel (Bewpntika) va xpnotluomnolnBet
yla TnV evioxvon Twv 6paoTikwV Aeltoupylwyv Twv CD8+ T AepudokuTTapWwyY
Ko yla TNV avaotpodn tnc AavBavouoac detapevng
Ta dedopeva mou UTIAPXOLV TIPOC TO TAPOV €lval Alya kal kuplwc in vitro

Qaivetal ot n xopnynon ICl oe acBevelc pe HIV kal kakorOn veomAaouata
elval e¢loov aoPaAnc pe Touc umoAoLmouc aoBevelc.



Chimeric antigen receptor T cells



" OLoTpatnylkec avaotpodnc tnc Aavbavouoac detapevng dev
ETOPKOUV yla TNV €EAAeLPN) TNC

= Eilval amapaitntn n woxupn avt-ukr 6paon Tou avooomoLlnTkou
ovotnuatoc (“kick and kill” strategy)

®* H duoAeltoupyla N KaL N avoooAoyLkn e€avTAnNON Twv 8KWVY yla Tov HIV
KUTTOPOTOELKWVY T Aepdokuttapwy (CTLs) kaBwc kot N GUOLKH AOUOVWonN
Letaél twv CTLS Kal TwV MOAVOUEVWY KUTTAPpWYV eunmodilouy tnv kabBapon
TWV LOAUOLEVWY KUTTAPWV

" H avadopnon tTng KUTTAPLKAC AVOOOAOYLKNC ETILTAPNONC LE TTABNTIKNA
uetadpopd (adoptive transfer) avtoAoywyv, TOANOTIAQCLOCOEVTWY ex
vivo eldkwv yia tov HIV, CD8+ T kKuTtdpwyv UIMOopEL vor amoTeAel pLa
eriiAoyn.



Tt etvat ta CAR-T kUTTOpQ

" Ta puotoAoyka T kKUTTOPO avayVweLlouV LLKPA TIETTLOKA QVTLyOva.
(uexpL ~15 mentidla) Ta omola mapouvaotalovral ano ta popto MHC
tatewc | kat Il - MHC restriction

" CAR-T kUttapa: Mevetika tpomnonotnueva T AepdokUTTapa ota omnola
0 kKavovikoc urtodoyeac (T-cell receptor — TCR) €xeL avtikataotabel
QTO EVOL TEXVNTO UTIOOOXEQ TIOU ATOTEAE(TAL OO EVA EEWKUTTAPLO
TUN LA TTOU avayvwpillel avtlyovo o€ cuVOUAOUO UE EVa
eVOOKUTTAPLO THAUO LLETAYWYNC EVEPYOTIOLNTLKOU OAUOTOC.

" Ta CAR-T kUTtTapa avayvwpllouv avilyova KUTTAPLKNC EMLPAVELOC
otn $UoLK TouC Lopdr, XwpPLc eploplopd MHC



Kuttapotoflikn 6pacn GUCLOAOYLKWY
T AepdokutTapwy

T cell recognizes infected cell

Infected cell is programmed for death

ZUPTTAEYHO
MHC-
MEMTIOIKOU
avtiyoévou

Janeway’s Immunobiology, 9t Ed 2016



Ta CAR-T kuTtapa avoyvwpl{ouv To 0TOX0 TOUG
avetaptnta ano to MHC

Proinflammatory IL-2
cytokines IFN-y
ot ®

’—-’ A
. A ®

CAR engineering
@® Granzyme-B e @
e Perforin e @
Patient T cells MHC-independent Target-cell lysis

natural antigen recognition

Curr Opin Virol 2019;38:21-30
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CAR T-cell Therapy
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https://ccr.cancer.gov/news/article/overactivating-car-t-cells-interferes-with-their-ability-to-fisht-cancer-in-mice



https://ccr.cancer.gov/news/article/overactivating-car-t-cells-interferes-with-their-ability-to-fight-cancer-in-mice

KAwika dedopeva CAR-T kutTopa

® ClinicalTrials.gov: 383 kAwikec peAetec pe CAR-T kutTOpQ
(28/11/2019)
®* 65% adpopoUV aLUATOAOYLIKEC KakonBelec — 80% armo auTtec adopouv
CD19 CAR-T kuttapa
= 2017: eykplon aro to FDA duo CAR-T Bepamelwv (Kymriah &
Yescarta) yia tn Bepamneia tne B-cell ALL ko Tou dtaxutou
AepPwpOTOC Ao peyaia B kuttapa



CAR-T kuTttapa yio tn Aolpwén HIV

Ertthoyn tou otoyou

CAR-T vurtodoyxeac: ecwkuttaplo Tunpa touv CD4 o cuvbuaoUO LE TO
evbokuttapLlo TuApa tnc CD3C ahvoou (CD4z-CAR)

To popto CD4 tou CAR-T kuttapou avayvwpilel tnv gpl20 ota
LLOAUCOUEVA KUTTAPA UE ATTOTEAECHA TNV ETUAEKTLKI KATAOTPODN TWV
LLOAUOLLEVWV KUTTAPWV

ApPXIKEC KALVIKEC peAETeC (c.2000): aodaing Bepameia, LETPLO QVTL-
LLKO OTTOTEAECLOL
NewTtepec yeviec CAR-T kuttapwy evavttl tou HIV:

* ®epouv evOOKUTTAPLA TAMATA ONUATOOOTNONC CUVOLEYEPTLKWY Lopilwv (Tt
CD28)

* [a va armodpevyxBel n poAuvon twv CD4-CAR-T kuttapwy amo tov HIV, o
XLHLaLpLkOc umtodoxeac ekppalel avaoToAe(c TS ovvTnénc.



Newtepa CAR-T kUTTOpQ

Avti Tou CD4 dpepouv TO LETABANTO TUN A EEOUDETEPWTIKWY OVTLOWUATWY
eupewc daopatoc (bNAbs) kat evOoKUTTAPLO TUAUA 215 1} 36 yevidc

Qovelouv amoteAeopATIKA in Vitro, KUTTapa tng AavBavouoag de€apevn amo
aoBevelc mou AapBavouv ART, Ta omola €xouv evepyormolnO«.

* [leploocotepo dpaotika amo ta CD4-CAR-T kuTTapQ
AmAnc eldkotntac (bi-specific) CAR-T kUttapa: otav ta CAR-T kUTTapa PEPOUV
Tunpo bNAb mpemel va elval SIMAAC edIkoTNTAC WOTE va amodeuxBel n
avaduon KUTTAPWY HOAUOUEVWY PE avBekTikd ota bNAb oteAExn tou LoU.

Evowpatwon tou CAR 0TO YEVETIKO UALKO pEow adevoiwyv dopeEwV
Evowpatwon tou CAR o€ apxeyova aLLOTIOLNTIKA KUTTapa

Evepyomoinon ektomnnc ékppaocnc CXCRS5 ota CAR-T kUTTOPQ, UE ATMOTEAECUA VAL
Lopouv va eloeABouv ota Aepdolidla kal va povevoouv AavBavovta
LoAuouéva BonBntika T kUTTAPQ

J Virol. 2016;90:9712-9724
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3 Studies found for: Chimeric Antigen Receptor T-cells | HIV/AIDS

Row | Saved Study Title Interventions Outcome Measures
1 ] The Effect of Chimeric Antigen Receptor (CAR)-T Cell Therapy on ¢ Biological: CAR-T cells # Incidence of treatment-associated adverse events of
the Reconstitution of HIV-specific Immune Function CAR-T cell therapy

® HIV-1reservoir

o HIVviral load rebound time

2 | Effect of Chidamide Combined With CAT-T or TCR-T Cell Therapy on e Biological: Chidamide with CAR-T e Incidence of treatment-associated adverse events

HIV-1 Latent Reservoir or TCR-T cell therapy o HIV reservoir
3 L] CD4 CAR+ ZFN-modified T Cells in HIV Therapy * Biological: CD4 CAR+CCR5 ZFN * Number of subjects with treatment related adverse
T-cells events.

* Compare the percentage of enriched modified CD4
CAR+ CCR5 ZFN cells and their subsets.

e Compare the change in CD4 count.

(and 5 more...)




AocdaleLa

" MBavn averuBupuntn evepyeta CAR-T kuttapwVv: Hadllkn
areAevBepwon KuTTtapoKLVwWY (cytokine storm)

* HmuBavotnta autn elval pkpn otouc aoBevelc pe HIV etattiog tou
LLKPOU TTOCOU TOU QVTLYOVOU TIOU UTTAPXEL.
" Evowpatwon «yovidlwv avtoktoviac» ota CAR-T kuttapa (T
ETIAYWYLLLN KaoTtaon 9) ooV pLnNxaviopo aopaletlac o
nepmtwon epdavionc avermBupNTwy EVEPYELWV.



HIV-1 latency

The CAR-T cells possess the possibility of ,
long-term immune surveillance on HIV-1 §

Latency re-activation

reservoir.

= The ‘shock and kill’ strategy could be useful

Q CD4+ T cell

@ Latent-infected CD4+* T cell

@ Virus-producing CD4* T cell

in reducing the size of HIV-1 reservoir.

Although bNAb could eradicate the residual
HIV-1-producing cells and persistently
suppress viral replication, it suffers from a
short half-life in vivo. Thus, this approach
requires frequent injections, otherwise the
viremia would rebound soon.

In contrast, CAR-T cells could act as a ‘living
drug’ with the potential of self-renewal and
long-term survival in vivo. This approach
therefore may provide long-term immune
surveillance on viral reservoir without the
continuation of combination ART (cART).

Curr Opin Virol 2019;38:21-30



CAR-T kUTTOpQL
2uvoln

" T AepdokUTTOPA [LE TPOTIOTIOLNMEVO UTIOOOXEQ, O OTIOLOC

avayvwpLlel avtyova otn GuoLkn Touc popdn

2TPEPOVTAL LLOVO EVAVTLOV KUTTAPWV LOAUOUEVWY Ao Tov HIV
“Living drug”:

* Makpoxpovia entipiwon (in vivo: 10 €tn)

* Auvatotnta MoAAQMAQCLAoHOU oV UTTAPEEL avayKN

Mrmopel va xpnotpornotnBouv oe cuvOUOOUO UE TIapeEURACELC
avaotpodnc tnc AavBavouoac OeEaLEVNC

KAWVLKEC peAETEC paocewC 1 UTIO e€EALEN



2YNOWH

" OL VOOOTPOTIOTIOLNTLKEC TTApEUPAOELC oTNn Aotpwen HIV
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Lao Tzu, “Tao Te Ching”, Book 2, LXIV, 153



