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A

Akilci antiretroviral tedavi
(ART)

}

HIV enfeksiyonu ‘ Yéonetilebilir
kronik enfeksiyon



Erken tani

+

ART ile
hastalarda beklenen yasam siiresi

53 yil

JL Marcus et al. JAIDS 2016



A

v'Standart tedaviler ile bagisiklik
sisteminin fonksiyonu ve saglik durumu
tamamen iyilegtirilemiyor.

v'Hastalarda ART'ye ragmen
komorbiditeler gozleniyor.

v'ART kesilmesini takiben geri tepen
viremi ve AIDS’e progresyon
gelisebiliyor.

Towards an HIV cure: a global scientific strategy. Nat Rev Immunol 2012 Jul 20;12(8):607-14.



A

Yeni Tedavi Segenekleri




v'Yeni ilaglar
v'Yeni yaklasimlar
v'Kiire yonelik ¢alismalar

Kent SJ,et al. Lancet Infect Dis 2013 Jul;13(7):614-21.



Kire Yonelik Calismalar

lgy-




Birey veya halk sagligi agisindan ve ekonomik
perspektiften bakildiginda amag

KUR

Steril Fonksiyonel
- Tim HIV DNA'nin (rezervuar) - Latent HIV (+)
eliminasyonu - Rezervuar eradike edilmeden immiin
kontrol
- ART'siz viremi (-) ya da diisiik diizeyde
viremi

Hibrid

Towards an HIV cure: a global scientific strategy. Nat Rev Immunol 2012 Jul 20;12(8):607-14.
Dahabieh MS, et al. Annu Rev Med .2015;66:407-21.
Cillo Ar, et al. Current Opinion in Virology 2016, 18:14-19
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A

v'Es zamanli malignitesi olan 15 HIV
enfekte hastaya kemik iligi nakli

yapilmis.
v'Cogu hastada islemler Berlin hastasina
benzer

v'Etik nedenlerle tim hastalarda
antiretroviral tedaviye devam edilmis.

IAS; 2016.



A

v'6 hastada ultrasensitif HIV DNA
6lcimleri sonucunda HIV
rezervuarlarinda viral DNA ¢ok
diisik diizeylerde

v'2 hastada ise kanda virus (-), dokuda
ise sadece eser diizeyde HIV DNA
(+) (vericinin CCR5 durumundan
bagimsiz)

IAS; 2016.



HIV enfeksiyonu persistansi

v En onemli neden: Latent rezervuar

replike olma 6zelligini koruyan viris CD4 yardimci
T hiicrelerinde (6zellikle hafiza) latent olarak
kalmasi

v' Hedef hiicrelerin de novo enfeksiyonu (devam eden
replikasyon)

v Immiin sistemin enfekte hiicreleri eradike
edememesi

Towards an HIV cure: a global scientific strategy. Nat Rev Immunol 2012 Jul 20;12(8):607-14.
Dahabieh MS, et al. Annu Rev Med 2015;66:407-21.



Establishment of latency

Free HW:iﬁu
Replikasyon yetenegi olan

stabil proviris tasir
Transkripsiyon asamasinda SRR

sesiz Activated  Resting I"u"lyelﬂld

Latent hicre

(viral transkript ya da viriyon CD4*Tcell memory  cell
tretimi yok) D Teel
Hijcr'eiel uyari : 1
L]
\J

Viriyon uretimi

A minority of | | Majority of

cells become | | infected cells

latently die or are
Towards an HIV cure: a global scientific strategy. infected eliminated

Nat Rev Immunol 2012 Jul 20;12(8):607-14.
Kumar A, et al. Clin Epigenetics 2015 Sep 24;7(1):103.



Fate of latently infected cells

Latently infected resting
memory CD4+ T cell

Activated Activated Activated Persistence
T cell T eell T eell in long-lived

memory T cell Homeostatic

proliferation

of T cells

Release

of HIV

8%

Apoptosis T cell-T cell

transmission

T cell infection

Towards an HIV cure: a global scientific strategy.
Nat Rev Immunol. 2012 Jul 20;12(8):607-14.



Immune dysfunction prevents
clearance of infected cells

Maintenance
of latency

PD1 and other
inhibitory molecules
contribute to T cell
dysfunction

Dysfunctional Exhausted T cell
B cell

Immune dysfunction reduces
the clearance of infected cells

Towards an HIV cure: a global scientific strategy.
Nat Rev Immunol 2012 Jul 20;12(8):607-14.



Chronically HiV-infected

HiVspecific CTL kil
virus produding T calls

S Antigen sure maintalns T_ phenotype
e M and r_:mhmnﬂﬂ-m
Extrafollicular zone Follicle
Trends in Microdiology

Figure 1. Model of T Follicular Helpar Cals (T} Accumutationin Chronic, Untreatad HIV Infection. HV-spaciic
cytotaxic T ymphocyes (CTLs) recognize and kil virus-producing T cals (HIV' T call) in the exdrafolicular 2one (1), but ae
found in low numbers within the Blids dus to low CXCRS esprasgion (2). Within the follicle, Toy recave boh activeton
signais and infectous HV fominteractions with folicular dandntc cals FDC3S) (3). Tas, Including HV-producing Tey HIVY),
accumuats within He folicke 4).

Miles B, et al. TFH in HIV Latency and as Sources of Replication-
Competent Virus. Trends in Microbiology 2016.



Kiir igin en biiyiik engel latent

rezervuar

CD4+ T hiicreleri
monosit/makrofaj
4 mikroglia

__{ _6IS-iligkili lenfoid doku makrofgijla
___dendritik hiicreler




Kiirde hedeflenen temel prensipler

v'Viral rezervuarin eradikasyonu

aktivasyon
eradikasyon

v' Imminoterapi

konagin bagisiklik sistemini HIV'e karsi
gliclendirmek

v'Gen terapileri

CD4 + T hicrelerini virise direngli hale
getirebilmek



A

Viral Rezervuarin Eradikasyonu



--sok et ve oldiir--

Viral rezervuarin eradikasyonu
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n

aktive ederek HIV : :

ekspresyonunu sq‘g"lamak Viris tetikli SiTOPGTik etki
ve/veya konak bagisiklik

virdslerin yeni hiicreleri
enfekte etmesinin
engellenmesi

sistemi etkisiyle hiicrelerin 6limd

Kimata JT. Challenges and strategies for the eradication of the HIV reservoir . Current Opinion in Immunology 2016, 42:65-70.

Chun TW, et al.Nat Immunol 2015 Jun;16(6):584-9



Latent CD4 hiicreleri aktivatorleri

v' Histon deasetilaz inhibitorleri
v DNA metiltransferaz inhibitorleri
v’ Protein kinaz C agonistleri

v Bromodomain ekstraterminal motif inhibitorleri
[ Apoptoz indikleyicileri
d BCL-2 inhibitorleri
[ Retinoik asit-indukleyici gen 1 inhibitérleri

v’ Apoptoz protein inhibitorlerinin inhibitorleri

v Immiin checkpoint inhibitérleri

v' Toll-like reseptor agonistleri

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



Latentlik

A

v'Pre-integrasyon

v'Post-integrasyon
Epigenetik
Mikro-RNA



Latentlik

Figure 1: Mechanisms involved in the maintenance of HIV-1 latency and strategies to
disrupt latency.
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Latent CD4 hiicreleri aktivatorleri

v’ Histon deasetilaz inhibitorleri

v Protein kinaz C agonistleri

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



Table 1. Cancer therapies investigated in HIV

Promising compounds  Clinical development Proposed effect in HIV Clinical studies
Drug class in HIV research phase in oncology infection in HIV
(i agents
HDAC inhibitors Vorinostat, romidepsin, Licensed |CTCL, MM) Reversing HIV latency by Yes, refs [9-13]
punc:bl'ncsmf chromatin remodelling
BET inhibitors OTR0TS, Jo Phose 1/2 Reversing HIV latency by Mo

promoting recruitment of P-TEFb
to the HIV LTR

Histone Low doses only of Mot safe at doses Prevents histone 3 methylation that Mo
methyltransferase chaetocin, BIXO1294 tested// preclinical represses HIV transcription,
inhibitors or DNZep thereby reactivating latent HIV
DINA Azacitidine, decitabine Licensed (MDS) Prevents CpG methylation at the MNo
methyltransferase HIV promoter that represses HIV
inhibitors transcription
PKC agonists Bryostatin-1, prostratin Phase 1,/2 Reversing HIV latency by Yes, ref. [17%]
activating NF«B signalling
pclthwuys

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



A

Latent rezervuari indikleyen ilaglar in vitro
ve klinik ¢alismalarda etkin olarak goriilse
de rezervuarin boyutunu azaltamamaktadir:

= doz diisukligu
= tekrarlayan dozlarda etkinin azalmasi
= toksik etkiler

Kombinasyon tedavi gerekliligi



Table 1. Clinical Trials of Latency Reversing Agents in HIV-1 Infection

No. Clinical Trials ~ Agent 1 Agent 2 Dosing 1 Dosing 2 Inclusion Criteria N Arms Design Followeup ATl HIV outcome Satws  Completion
1 NCT01318383 Vornostat  ChAdVB3.Hconsv+ 400 ma/d - ART=18mo, VL <50 cp/mLfor24 30 1am, Stepl-VOR single Phase |l singlegroup 15wks N CA-RNA Recruiting 2016
MVA HIVeonsy whks, CD4 = 300/uL dose twice, Stapl - open labal
VOR for 3 consecutive
douabucclliolol
2 [NCT02336074 Vornostat  ChAGVE3.HNVconsv+  10x400mg/  5x10"vpW24 PHI (diagnosis <4 whs) 52 Zams: ARTonly&RT  Phase ll mukicenter  42wks N CA-RNA CA-DNA Pre- m7
IVER YA HiVeonsy dx28d  Boost2x10%p AT nalve interruption for randomized SCAVL OVOA  enmliment
starting W32 vaccinghoostand VOR  contralled apen
32 bl
3 VORVAX Vorinpstat ~ AGS004 DCthempy  10x400mg 4 injctionsx2  ART=6mo RNA<EQ cp/mLfor2 12 1am Phase lsinglesita  10wks N QWOA Recruiting 2020
cycles yrs C04 = 300/1L open label
4 NCT02478915 Vornostat  Hydrowychloroguine + 400 ma/ 200mg + 150-  ART=42wks (strted during PHI) 30 2 amns: ART+ VHMART  Phase Il mndomized 34wks Y Rebound features, Ongaing 016
' e . T ey
WO, W, WB dayx10wks  CD4=4800L DNA, 2LTR
§ WCT02471430 Panobinostat IFN peg alpha2a B, 100r15mg 180pgSCon  ART=2yr VL <B0cpmlfor2ys 8 2 amns: Panobinostat+  Phase I, mndomized B wks N CARNA CADNA Pre- 2020
TIVATE DO, D2, D4 Do CD4 > 4004.L peglFMe2af open label avoa, enolment
W 20 Th 4
6 NCTDZ513901 Chidamids = 10mg «2hw = ART =18 mo, ANA<BOfor =1yr 12 Zamns Chidamide 10mg/ Phase Il single site  Bwks N CARNA, Recruiting 015
CHARTER for dwhs or CO4 = 3600L Chidamide 30 mg open label dosa- CADNA, WL
mgx2/ finding
w for 4 wks

Delagréverie HM, et al. Ongoing Clinical Trials of Human Immunodeficiency Virus Latency-Reversing and

Immunomodulatory Agents. Open Forum Infectious Diseases.2016.




MCT02092116 Romidepsin
REDUC

Vacc-dx + rhuGM-CSFE 5 mgim? IV
weekly for

3wks

1.2mgf
033 x10°
U 6 over
12'wWks

26 2 amns: RMD safatyf
RMD # Vacc-4x and
AT

ART =1 yr, RNA < B0 cp/mL far =1
yr CD4 = B0O/L

Phase Ifll single group 10+ 41
open labal wks

Rebound features,
CARNA, CAe
DNA, QVOA,
VL, antiH IV

I'GSEPISBS

NCT01933534 Romidepsin

0BorZarb
mgim’

ART (EFY, RAL or DTG}

VL < B0 cp/mbfor =1 yr, SCA
VL= 0.4 cp/ml at screening,
CD4 > 300/L

45 6 amns: RMD or
placebo 2 dosing

Phase Ifll, multicenter 4 wks
placebo- controlled
rndomized
doubla-blind, dose-

CA-RNA,
SCAML

Recruiting

NCTD2616874 Romidepsin
BCNOZ-ROMI

MVAHIVconsv vaccine 5 mg/m®: W3, 10° pfu: WO +

Wa, W5 Wo

Subjects from Chad-MVA. 24 1 amn
HVconsv_BCNO1 study +

BCND1-RO extension study, ART

with RAL or DTG, VL <60 cpfml

TR SRR 2L

ey

Phase | singlegoup 52 wks
open label

Rebound features, Pre- 2017
CARMA, CA enmoliment
DNA, SCAVL,
VL

Romidepsin

——

3BNC117 Ab
W1, Wiz,
W13 W27

B mg/m™ W0, 30mgkg: WO,
W12, W24,

ART »2vyrs started during FHI
VL < 50cp/mL, €04 4004.L
onky/no intenvention

I —
42 darms: RMD & 3BNC117/ Phase |l randomized ?Bwks
RMD only/3BNC117

open label

Control vzﬁ ey Pra-
mL, rebound enrollment
features,
Tesenoir
markers

NCTDZ269605 Bryostatin
BRYOLAT

10 or 20 pg/m

Delagréverie HM, et al. Ongoing Clinical Trials of Human Immunodeficiency Virus Latency-Reversing and

uL m ar 20 L.ig,n’m2 ar
placebo

e —
ART »2yrs, VL <LOD, CD4>350/ 12 3 amns: Bryostatin 10 pa/ Fhasa Irandomized 4 wks

placebo-controlled
double-blind dose-
findi

Immunomodulatory Agents. Open Forum Infectious Diseases.2016.
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Apoptozu indiikleyici ve
immin modulatuvar ilaglar

e N

Smac
mimetic

Methylation §
inhibitor

Anti-CTLA-4
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.TN Fo

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



Latent CD4 hiicreleri aktivatorleri

v Immiin checkpoint inhibitorleri
v Toll-like reseptor agonistleri

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



[ii}] Apoptosis premoting compounds

BCL-2 antagonists Venetoclax Licensed (CLL), phases Inhibits antiapoptotic BCL-2, Mo
1-3 sensitizing cells to apoptosis.
When combined with LRA
recctivation, leads to
preferential apoptesis of HIV-
infected cells
RIG-| inducers Acitretin Licensed |psoriasis only) Reactivates HIV transcription and Mo
activates RIG| induced
opoptosis, leading to selective
opoptosis of HIV-infected cells

Pl 3k / Akt Perifosine, arctigenin Phase 1/2 Blocks PI3K Akt puthwcly Mo
inhibitors signalling, sensitizing HIV-
infected cells for apoptosis
SMAC mimetics Birinapant, Phase 1,/2 Inhibits inhibitor of apoptosis MNo
SBIO&637142, proteins (lAFs), sensitizing HIV-
LCL161 infected cells for apoptosis,
induces viral replication
Tyrosine kinase lbrutinib Licensed Impairs Bruton's tyrosine kinase MNo
inhibitors on the surfoce of HIV-infected

cells, inducing selective

depletion of HIV-infected cells

[iii) Immune modulation

Immune Ipilimumab, Licensed (melanoma, Enhancing HIV=pecific T cell Yes, ref [60]
checkpoint pembrolizumab, MNSCLC) responses; reversing HIV

inhibitors nivolumab |cn‘ency

TLR agonists G5R620, MGMN1703 Phase 1, 2 Activating DCs and MK cells; Yes, refs [76,78]

reversing HIV latency

Rasmussen AT, et al. Cancer therapies in HIV cure research. Curr Opin HIV AIDS 2017, 12:96-104



«Sok et ve 6ldiir»-eradikasyon
4

Latent prosirald DNA

\

Post-integration Latency
An interplay of HDACs, HMTS,
DMNMTS, micrafNAL and
cell specific transcription factor
such as CTIPZ

Yiiksek diizeyde bazi HIV -

Aesting CO4* T cells

ART altindaki )
hastalarda Latency reversing agents (LRAs)

"kick and Kill™ strategy
hafiza T LRAs:
hiicrelerinde  HDACis, HMTis, DNMTis,

HIV other LRAs (101, PKC agonists, HUCI"Z YUZC inde HIV'I EnV

. isulfiram, I-Bet, I-Betl51 and
transkripsiyonuh ™' F8et
) M5417)
aktivasyonu

Viral proteinlerden agiga
e Lile

ala=_ L Lim

MHC sinif T molekiillerin
Nef tarafindan baskilanmasi
sonucu enfekte hiicrelerin
NK hiicreleri tarafindan
lizizi

cART

High levels of wirus production

x Fresh infection *— *
* ¥

Activated target cell destruction : viral cytopathic effect or immune clearance

Sherrill-Mix S, et al. Retrovirology 2013;10:90.
Spina CA, et al. PLoS Pathog.2013; 9(12).
Kumar A, et al. Clin Epigenetics 2015 Sep 24:7(1):103.



v’ Reaktive olan hiicreler tarafindan salinan HIV- 1
antijen diizeyleri yetersiz

v' Reaktivasyon sonrasi viris glidiimlii hicre 6limd
gerceklesmeyebilir.

v Elit kontrollilerde gozlenen etkili CD8+T yaniti
normal konakta gézlenmiyor.

v’ Reaktive olan hiicreler B hiicre follikiillerinde
korunur.

v HDAC inhibitérleri CTL'in HIV enfekte hiicreleri
oldiirme yetenegini baskilayabilir.

Passaes CP, et al. Virology. 2014 Apr;454-455:340-52
Velu V, et al. 2009.Nature 458, 206—210.Amancha P.K, at al. 2013.
J. Immunol.191,6060-6070.
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Latent rezervuarin reaktivasyonu éncesi
sitotoksik hiicrelerin terapdtik asilama
ile gliclendirilmesi eradikasyon igin
gerekli olabilir

erle
1ari

stimulating HIV-1-specific CTLs prior to reactivating latent HIV-1 may be essential for successful
eradication efforts and should be considered 1n future clinical trials.




Imminoterapi



Immiinoterapi

v'Latent rezervuari eradike edecek ya

da baskilayacak terapotik asilar

Anti-HIV imminitesinin iglev ve yayginligini
arttiracak asilar

v'Pasif bagisiklama

Mylvaganam GH, et al. Curr Opin Immunol. 2015 Aug;35:1-8.



Terapotik asilar

Terapotik asi hedefleri:

v' Anti-viral CD8+ T hicreleri
(CTL)

(uzun sireli progresse
olmayanlarla iliskili) Gretimi

v' CD8 T hiicre (B hiicre
folikillerindeki folikiler T
hiicreleri hedef alacak) tretimi

1
l
)
I il
v CD4+ T hicreleri | _ﬂ« # Granzyme?
- . . : IFN_-ﬁ;f
v Né6tralizan antikorlar | i
: Targeting SIV specific Generation of NAbs and
: responses to the mucosa nMNAbs with effector function
: : . I & 4
v multi-fonksiyonel T hicre I\ P

‘Therapeutic vaccination

Improved priming by Increased breadth and Enhanced targeting
professional APCs functionality of CD& T cells of virus-infected Tth cells

Vot i‘\%’/

=

Mylvaganam GH, et al. Curr Opin Immunol. 2015 Aug;35:1-8.



Makak ve insan c¢alismalarinda

otolog inaktive vur'us ya da viriisten tiiretilmis
lipopeptid st Ili terapotik

ART altindaki
hastalarda dendritik
hicre temelli
terapotik asiile |4
fonksiyonel kiir?

—

——— T

Garcia F, et al.:Sci Transl Med 2013; 5:166ral62
Lewy Y, et al. Eur J Immunol 2014; 44:2802-2810.



Insan calismalar

Var olan imminiteyi gliglendiren
» DNA + adjuvan
> Virls + adjuvan
» Dendritik hiicre kokenli asi ¢calismalari

¥

ART kesilmesi sonrasi viral geri tepmede
gecikme, viral yikte 0,5-1 log disls

Klinik yarar belirsiz
Latent rezervuar lzerine minimal etki

Mylvaganam GH, et al. Curr Opin Immunol. 2015 Aug;35:1-8.
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SIV-protein ekspresse eden RhnCMV vektor kokenli asi ile asilanan rhesus
makaklar STVmac239 ile (intrarektal, intravajinal, IV) enfekte ediliyor

Yir

Hafiza T hiicrelerini hedef alan asi +/-

antikor temelli yaklagim ile HIV
enfeksiyonunda kiir??

future management of millions of HIV-infected individuals. We recently reported that ~50% of

69-172 hafta sonra yapilan nekropsilerde perifer ya da dokuda
SIV RNA veya SIV DNA saptanamadi (ultrasensitif PZR)

of measurable plasma or tissue-associated virus using ultrasensitive assays. and loss of T cell
reactivity to SIV determinants not in the vaccine. Extensive ultrasensitive RT-PCR and PCR
analysis of tissues from RhCMV/SIV vector-protected RM necropsied 69—172 weeks after
challenge did not detect STV RNA or DNA over background. and replication-competent SIV was
not detected in these RM by extensive co-culture analysis of tissues or by adoptive transfer of 60
million hematolymphoid cells to naive RM. These data provide compelling evidence for
progressive clearance of a pathogenic lentiviral infection. and suggest that some lentiviral



VIRAL CONTROL INDUCED BY HIVCONSV VACCINES &
ROMIDEPSIN IN EARLY TREATED INDIVIDUALS

Author(s):
Beatriz Mothe1, José Molt62, Christian Manzardo3, Josep Colll, Maria C Puertasl, Javier Martinez-Picadol, Tomas Hanke4,
Bonaventura Clotetl, Christian Branderl

lirsiCaixa AIDS Rsr Inst, Badalona, Spain,2Fundacio Lluita Contra la Sida, Badalona, Spain,3Univ of Barcelona, Barcelona,
Spain,4The Jenner Inst, Oxford, UK

Abstract Body:

The combined use of therapeutic vaccination and specific drugs that can reactivate latent reservoir virus (Kick and kill
strategies) hold the promise to achieve a functional cure for HIV infection. The recently completed BCNO1 vaccine trial
(NCT01712425) consisted in a ChAd.HIVconsv and MVA.HIVconsv prime/boost vaccination in early treated individuals (

BCNO02-Romi (NCT02616874) is an ongoing single-arm proof-of-concept study enrolling 15 individuals rolled-over from
BCNOL1 trial. After 3 years under viral suppression, all participants were immunized with MVA.HIVconsv (2x10E8 pfu), followed
by three weekly-doses of romidepsin (RMD, 5 mg/m2 BSA), and by a second MVA.HIVconsv vaccination. Participants
underwent a monitored antiretroviral pause (MAP) and treatment was resumed if plasma viral load (pVL) increased >2,000
copies/ml.

15 participants completed all immunizations and RMD infusions, with pVL >20 copies/ml being detected during the
intervention in all of them. After the first MVA.HIVconsv vaccination, HIVconsv-specific T cell responses raised to a median
peak magnitude of 965 IFNg SFC/10E6 (range 400-3,340, in cryopreserved-and-thawed PBMC), which was significantly higher
(p=0.0353) than peak responses during BCNO1. Responses transiently decreased by 35% in magnitude after RMD in 10
individuals. However, all but two participants were able to maintain or increase HIV-consv specific responses after the 2nd
vaccination relative to pre-RMD, and were therefore invited to start the MAP. To date, 11 patients have interrupted treatment:
7 had to resume cART within the first 4 wk of MAP while 4 participants remain off cCART after 7, 12, 14 and 22 weeks (36% of
viremic controllers)

Therapeutic vaccination targeting conserved regions of HIV-1 combined with HIV latency reactivation strategies may facilitate
clearance of the viral reservoir in early-treated individuals. This is the first reported immune intervention demonstrating a
manipulation of the CTL immunodominance pattern and a durable viremic control of HIV-1 infection in a large proportion of
participants.

Mothe B et al. Viral control induced by HIVconsv vaccines & romidepsin in early treated individuals.
Conference on Retroviruses and Opportunistic Infections (CROI 2017), Seattle, abstract 119LB, 2017.



A

v'15 hasta (14 kadin, 1 erkek)
v'Ortalama yas: 40 yil

v'Hastalarin timine erken ART baslandi
(ortalama 3 ay, maksimum: 5,5 ay).

v'>3 - <4 yil ART (INSTT igeren)

v Ortalama CD4: 728 hiicre/mm3(minimum
416)
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HIV PATHOGENESIS AND TREATMENT (AL LANDAY, SECTION EDITOR)

Post-Treatment Controllers: Role in HIV “Cure” Research

Leslic R. Cockerham ' - Hiroyu Hatano” - Steven G. Decks”

i Spnger SciencetBusines Media New Yok 2016

Abstract Descriptions of individuals who are able to con-
trol viml replication in the absence of antiretroviral ther-
apy after receiving sho-term therapy eady in infection
(“post-treatment controlles™) has generated excitement
and controversy within the fizld. As with natural or “elite™
controllers, these cases provide hope that a long-term re-
mission or “functional cure” might one day be possible.
Here, we review what is known and not known about
these cases and discuss the immunologic factors that
may allow these unique individuals to be maintain viral
control and may be important for future curative
strategies.

Keywords HIV infection - HIV latency - HIV viral rebound -
Teell activation - Post-treat ment controllers - Antiretmovimal
thempy

Introduction

Individuals who naturally control HIV repliation in the ab-
sence of therapy provide the strongest evidence that a remis-
sion may one day be achievable. Approximatey, 1 % of mdi-
viduals who acquire HIV are able to control the virus to bdow
the level of detection for vears to decades [ 1], These so-callad
“glite” controllers have been extensively studiad and reviewad
elsewhere [1-3]. Here, we discuss a possible new clinical
phenotype that has genemted both excitement and controver-
sy individuals who presented with early HIV infection, who
appeared unlikely to be heading toward a state of “elite™ con-
trol, who started and remamed on ART for seveml veurs, and
who stopped therapy and faiked to exhibit the expected viml
rebound. These “post-trentment controllens™ (PTCs) may in-
deed be a newly descnbed phenomenon or they may simply
be elite controllers whose natural history was interrupted by a






A

v' 13 hastanin tedavisi kesildi.

v' 8 hastada ilk 4 haftada viral yik eski
dizeylere yiikseldi.

v'5 hastada (%38) viral yiik diigik

diizeylerde kaldi (<200 kopya/ml)

Proviral DNA diizeyleri daha dusuk
Yiksek diizeyde korunmus bélgelere karsi artmis imminite



. hasta

6 hafta ART'siz

. hasta
. hasta
. hasta

. hasta

12 hafta ART'siz
19 hafta ART'siz
20 hafta ART'siz

28 hafta ART'siz




Pasif bagisiklama

v'Rhesus makaklarda monoklonal HIV'e
ozgil notralizan antikorlar (gp120 ve

gp41)

---Hiicreler arasi HIV yayilimini engellemek
---Antikor bagimli hiicre aracilikli sitotoksiste

ve/veya viral inhibisyon ile enfekte hiicreleri
eradike etmek

Chun TW, et al. Nat Med 1999; 5: 651-55.



Pasif bagisiklama

A

Makaklarda monoklonal antikor kokteyli

l

viral ylik saptanamayacak diizeyde

kan, lenf nodu ve GIS'te proviral
DNA'da azalma

Barouch DH, et al. Nature 2013; 503:224-228.



Rhesus makaklarda

v eCD4-Ig (CD4-Ig ve CCR5- benzeri sulfopeptid)

ekspresse eden AAV (adeno-iligkili virus vektor) ile

imminizasyon

v’ Tekrarlayan intra-rektal SHIV uygulamalarina
kars! siiregen koruma (>40 hafta)

v Notralizasyona direngli HIV-1, HIV-2 ve SIV'e
karsi notralizasyon

Gardner MR, et al. Nature 2015; 519:87-91.



Viraemia suppressed in HIV-1-infected humans
by broadly neutralizing antibody 3BNC117

Marina Caskey'*, Florian Klein'*, Julio C. C. Lorenzi', Michael 5. Seaman”, Anthony P. West Ir°, Noreen Buckley', Gisela Kremer® -,

Lilian Nogueira', Malte Braunschweig -“, Johannes F. Scheid’, Joshua A. Horwitz', Irina Shimeliovich', Sivan Ben- Avraham’,
Maggi Witmer-Pack!, Martin Platten™®’, Clara Lehmann™®’, Leah A. Burke®, Thomas Hawthorne”, Robert J. Gorelick™,
Bruce D. Walker", Tibor Keler”, Rov M. Gulick®, Gerd Fiatkenheuer®”, Sarah J. Schlesinger' & Michel C. Nussenzweig''*

Acik etiketli, faz-1 ¢calisma
Viremik kontrolliilerden klonlanan anti-
CD4 baglanma bélgesi antikoru (3BNC117)

12 HIV (-), 17 HIV(+) hasta (2'si ART altinda)
1,3,10,30 mg IV inflizyon
guvenli ve iyi tolere edildi

30 mg tek doz infiizyon ile viral yiikte 0.8-2.5 log,
azalma ve 28 giin boyunca sebat
Direng gelisimi sorunu

3BNC117 monoterapisi etkili degil
3BNC117+ART veya antikor etkili olabilir
Latent rezervuar aktivasyonu+ 3BNC117 ile kir?
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NIH research helps explain how Infectious Diseases (NIAID)
antibody treatment led to sustained —
remission of HIV-like virus Laura 5. Leffmancs
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rotein alpha-4 beta-7 integrin on the .
g g , srin ont anti-alpha-4 beta-7
surface of HIV and its monkey equivalent —

simian immunodeficiency virus, or SIV — antibody binds not only to

may help explain why an antibody protected cells but also to HIV and
monkeys from SIV in previous experiments.
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v alpha-4 beta-7 integrin immin sistem
hicreleri tzerinde yogun olarak bulunan bir
reseptor

v'HIV ve SIV bu reseptérleri tasiyan
hicreleri enfekte edivor.

Ligand VCAM1 or MAdCAM1 E-cadherin
AS fibronec tin

PML
Natalizumab Yes Ye N Ye
Vedolizumab No Yes No Not observed
Etrolizumab No Yes Yes Unknown

Nature Reviews | Drug Discovery



HIV ve SIV yiizeyinde de alpha-4 beta-7
integrin mevcut mu??

v HIV ve SIV konak hicrelerden
tomurcuklanarak salinirken alpha-4 beta-7
integrinin yogun oldugu bélgeden ayrildigi igin
bu reseptorleri de zarf ylizeyine aliyor

v HIV ve SIV ylzeyinde yer alan protein
alpha-4 beta-7 integrin esdeger



Fauci ve ark.'nin 2014-2016 yillari arasinda
laboratuvarlarinda yiruttikleri ¢alisma sonuglart:

alpha-4 beta-7 integrine kars: laboratuvar
ortaminda olusturulan antikorlar

U

v SIV'in enfekte olmayan maymunlara bulagini
azaltiyor

v' enfekte maymunlarda SIV remisyonuna yol agiyor



18 rhesus makak maymunun SIV ile

enfeksiyonu

l, 5 hafta

ART (plan: 90 giin)
9 hqffy \ 9 hafta

11 maymuna 23 hafta boyunca 7 maymuna 23 hafta boyunca
3 haftada 1 kez alpha-4 beta- 3 haftada bir kez plasebo
7 integrin antikor infiizyonu antikor inflizyonu

‘ 32 haftanin sonunda tim l
tedaviler kesildi.

3 maymunda antikor gelisimi
8 maymunda ART kesildikten ART kesildikten 2 ay sonra viral
sonra 23 ay boyunca SIV kan rebound
ve GIS'te saptanamaz diizeyde
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VYeufied December 1, 2006 by National Instiutes of Health Clinical Genter (T0) NCTO2788175
First received: May 28, 2016
Sponsor:

Last updated: January 24, 2017
Last verified: December 1, 2016
Information provided by (Responsible Party): History of Changes

Mational Institutes of Health Clinical Center (CC) { National Institute of Allergy and Infectious

Diseases (NIAIDY )

Mational Institute of Allergy and Infectious Diseases (MNIAID)

Full Text View  Tabular View No Study Results Posted Disclaimer How to Read a Study Record

P Purpose

Backoround:

In rmost people infected with human immunodeficiency virus (HY), their immune system cannot control HIY infection. They need drugs called
cormbination antiretroviral therapy (CART) to contral the HY. When people stop cART treatrment, their irmmune system cannot control the infection
again. They can also become resistant to CART and have lasting side effects. Researchers want to test if the drug vedolizurmab is effective at



Gen terapileri



Gen terapileri

v'Enfeksiyon iligkili 6zgiil genleri
modifiye ederek hiicreleri HIV'e
fimmmali bal )

§ Hedef: Steril ya da fonksiyonel kiir |,

b

v'Entegre olan proviriisiin eksizyonu

Passaes CP, et al. Virology. 2014 Apr;454-455:340-52



Gen terapileri

Nuikleazlar, rekombinazlar, RNAiler....

Transcription activator-like effector nucleases (TALENS)
Zinc-finger nucleases (ZFNs)
Clustered regularly interspaced palindromic repeats

(CRISPR)/CRISPR-associated protein 9 (Cas9)
Genetik materyalde

»modifikasyon

»pargalanma

>eklemeler..



HIV enfeksiyonuna ya da
replikasyona direngli hiicre liretimi

CCRS (Wild type)
"

[
4" T cells
CD34* stem celk

Apheresis

Genome editing
ZFN, TALEN,CRISPR/Cas8 system)

——

Patient

DA™ T cells
D34 stem cells

einfusion

CCRS (Edited)
A

TRENDS in Biotechnology

Gu WG.Trends Biotechnol 2015 Mar;33(3):172-9.
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Kent SJ,et al. Lancet Infect Dis 2013 Jul;13(7):614-21.



CCRS (Wild type)
A

Genome editing
[ZFN, TALEN CRISPR/Cas8 system)

Apheresis

Patient

CCRS (Edited)

Reinfusion

TRENDS in Biotechn clogy

Orijinal HIV'e
duyarl hicrelerin
eradikasyonu igin
kemoterapi gerekli
olabilir



Gen terapilerinde asil hedeflenen molekdl
CCR5

v CCR5 832 HIV enfeksiyonuna v° Uzun vadede etkinlik ve

direng saglar ve kok hiicre glivenlik kaygisi??
transplantasyonu ile kiir v' Segilecek genetik teknoloji,
olgusu mevcut hiicre tipi, verilis sekli??

v HLA uyumlu CCR5 332 v' Hiicre toplulugunda CXCR4
homozigot donér bulma varliginda CCR5 mutasyonu
olasiligi (1/100), transplant yeterli olabilir mi?
zorlugu v Virisin CCR5 ve CXCR4

v' Yapay CCRS mutasyonu ve arasi switch gostermesi
hiicrelerin hastaya v Transfiizyon sirasinda ciddi

reinflizyonu ile HIV direnci

o - reaksiyon gelisen 1 olgu
saglanabiliyor

Gu WG.Trends Biotechnol 2015 Mar;33(3):172-9.



The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 MARCH 6, 2014 VOL. 370 NO. 10

ART altindaki aviremik 12 hastaya ZFN ile
modifiye otolog CD4 hiicre infiizyonu
(7%11-28'i ZFN ile modifiye)

B

.

TaErca W I IIer SITe-SpPeCITIC IO TICATIoNT O TITe 2elle [ Z2ocllc oOItiiTeE F TIT CIITS
case, the infusion of auvtologous CIoad T cells in which the CCRES5 gene was rendered
permanently dysfunctional by a zinc-finger nmuclease (ZFIN) — is safe.

| ART kesilmesinden sonra HIV DNA [
| CD4 hiicre saylsuﬂ |
1 hastada HIV RNA saptanamadi

 FITE STTTOTFIOS ddETVET ST VWV ETTT v ol E= . TR TATERT vy ILOT TTTEEY TOOTT 7T | I g A g B | ITTURITITERT ANTTTTFICT
gous C4 T cells and was attributed bo a transfusion reaction. The median Cx T-cell
count was 1517 per cubic millimeter at week 1, a significant increase from the
preinfusion count of 448 per cubic millimeter (P<O.001). The median concentration
of CCRS-modified CIa T cells at 1 weelk was 250 cells per cubic millimeter. This
constituted E_.8% of circulating peripheral-blood mononuclear cells and 13.9% of
circulating CI4 T cells. Modified cells had an estimated mean half-life of 48 weeks.
During treatment interruption and the resultant viremia, the decline in circulating
CCRS-modified cells (—1.81 cells per day) was significantly less than the decline in
unmodified cells (—7.25 cells per day) (P=0.02). HIV REINMNA became undetectable in
one of four patients who could be evalhirated. The blood level of HI'V DINA decreased
in mMmost patients.

COMCLUSIOMS
CCRS-modified antologous Ch4 T-cell infusions are safe within the limits of this
study. (Funded by the MNational Institate of Allergy and Infections Discases and others;
ClinicalTrials.gov number, NCTOOES42G34.)



Proviral DNA eliminasyonu

o /
Reading frgfhe

1. B .

2.

3.
I I I

CRISPR/Cas9

ZFN

Gu WG.Trends Biotechnol 2015 Mar;33(3):172-9.
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HIV- specnﬁc\ Viral genome

endonuclease
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FaAS Reactivation/
/ Replication

1

Latent hucr'elerdekl provural DNA ya
ulasim sorunu
(1/milyon CD4 + T hiicre

B

NHE! Disrupted / excised /
(Imprecise repair) viral genome

WY alY

C

NHEJ

(Imprecise repair) Mutated but replication-

competent viral genome
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Jerome Kir, et al. Disruption or Excision of Provirus as an Approach to HIV Cure. AIDS PATIENT
CARE and STDs Volume 30, Number 12, 2016



& Genoterapi igin diger hedefler

v CXCR4 (fizyolojik onemli)

v’ Lens epiteli-kdokenli buyime faktord
(LEDGF)/p75 (proviral DNA integrasyonu)

v Mitokondriyal translokator protein (TSPO)
v

v

Gu WG.Trends Biotechnol 2015 Mar;33(3):172-9.



Gelecek...

A

v’ Terapotik agi+/-HDAC inhibitorleri
v Immunomodiilatuvar molekiiller:

TLR agonistleri, anti-PD-1/PD-L1
antikorlar:

v'Kronik enflamasyonu baskilayici
tedaviler



Yeni stratejiler

v'Heterodimerik interlokin-15 ile
tedavi

CD8+ T ve NK hiicrelerin sayisinin
artmasina yol agarak aktive olmus
enfekte hicreler yok edilebilir

v'Regulatuvar T hiicre (Tregs)
deplesyonu + dendritik hiicre temelli
ast

Pavlakis GN, et al. Heterodimeric IL-15 induces effector cell activation and trafficking to the
germinal centers of SIV infected macaques. J VirusErad 2016; 2(Suppl 2): 6. Abstract OA4-1.
He T, et al. T regulatory cell depletion in controller macaques reactivates SIV and boosts CTLs. J

Virus Erad 2016; 2(Suppl 2): 16. Poster21.



Sonug

v'HIV enfeksiyonu akilci ART ile
yonetilebilir kronik enfeksiyon

v Kiire yonelik galismalar:
Viral rezervuarin aktivasyonu
Imminoterapi
Gen terapileri

Kombine tedaviler
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