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A

Akilci kombine antiretroviral tedavi
(ART)

1 yonetilebilir

kronik enfeksiyon

HIV enfeksiyonu



Erken tani + diizenli izlem +
antiretroviral tedavi ile
hastalarda beklenen yasam siiresi

33 ila 45,8 yil

Lohse N, et al. Survival of persons with and without HIV infection in Denmark, 1995-2005, Ann Intern Med 2007;146:87-95.
May M, et al. Impact of late diagnosis and treatment on life expectancy in people with HIV-1: UK Collaborative HIV Cohort (UK
CHIC) Study, Brit Med J 2011; 343.



A

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

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 Giiglendirilmis ART
v'Kiire yonelik ¢alismalar

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



Kire Yonelik Calismalar

SCURED




Birey veya halk sagligi agisindan ve
ekonomik perspektiften bakildiginda

amag
Steril Fonksiyonel
- Tim HIV DNA'nin - Rezervuar eradike edilmeden
(rezervuar) eliminasyonu immin kontrol Latent HIV (+)
- ART'siz viremi (-) ya da disuk
dizeyde 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



AML

AML relapsed

Allogeneic HSCT (donor CCRS A2/ A32)

100% donor chimerism

Skin GVHD
AML relapsed

Berlin patient

l Radio/chemotherapy
¥ Tota body Imradiation
[ Detectable viremia

2™ Allogeneic HSCT ( same donor CCRS AJ2/ AJ2)

100% donor chimerism

Liver GVHD
Brain GVHD

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

v En 6nemli neden: replike olma 6zelligini koruyan
viris havuzunun CD4 yardimci T hiicrelerinde
(6zellikle hafiza) latent olarak kalmasi

HIV provirisi transkripsiyon asamasinda sessiz ve imminolojik
olarak inaktif olarak kalir.

Latent hicreler canl kaldigi siirece viris dorman kalir ve
tedavinin intensifikasyonundan etkilenmez.

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
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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
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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

Latently

infected Maintenance

T cell of latency
PD1 and other

contribute to T cell

dysfunction :
Activated ‘
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Immune dysfunction reduces
the clearance of infected cells

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



Kiir igin en biyiik engel latent rezervuar

CD4+ T hicreleri
monosit/makrofaj
mikroglia
GIS- iliskili lenfoid doku
makrofajlari




AKﬁr‘de hedeflenen temel prensipler

v'Viral rezervuarin eradikasyonu
v Imminoterapi

konagin bagisiklik sistemini HIV'e kars:
gliclendirmek

v'Gen terapileri

CD4 + T hicrelerini virise direncli hale
getirebilmek



A

Viral Rezervuarin Eradikasyonu



Viral rezervuarin eradikasyonu
--sok et ve oldiir--

Latent CD4+ T hiicrelerini aktive ederek HIV
ekspresyonunu saglamak

‘ Aktivator

Viris tetikli sitopatik etki ve/veya konak
bagisiklik sistemine bagl hiicrelerin 6limd

‘ ART

Hicrelerden salinan virislerin yeni hiicreleri
enfekte etmesinin engellenmesi

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



ALaTenT CD4 hiicrelerinin aktivasyonu

v'IL-2 ve anti-CD3 ile proviral HIV-1
DNA lreten CD4+ T hiicrelerin
aktivasyonu

v ART+ IL-2 ile bazi kiiglik ¢apl
calismalarda latent rezervuarin
azaldigi digtinilse de klinik ¢alismalar
destekleyici degil

v Toksik etkiler

Chun TW, et al. Nat Med 1999; 5: 651-55.
Stellbrink HJ, et al. AIDS 2002;16: 1479-87.



Latent CD4 hiicrelerinin aktivasyonu

Figure 1: Mechanisms involved in the maintenance of HIV-1 latency and strategies to
disrupt latency.
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Histon deasetilaz inhibitorleri

Drug n Design Results
Lehrmanetal®2005  Valproicacid 4 Proof of concept study—treatment analysis of infectious units per million  Reduced viral reservoir after valproate given in combination
cells with antiretroviral intensification
Siliciano et al, * 2007 9 Observational study of patients on combined antiretroviral therapyand ~ No differences in infectious units per million cells
valproate
Sagot-Lerolle et al, #2008 11/13  Case-control study No effect
Archin et al, * 2010 3 Follow-up of Lehrman et al” at 48 and 96 weeks No long-term effect of valproate in initial responders
Routy etal* 2012 56  Randomised study No effect on infectious units per billion cells at 16 or 48 weeks

(27 givenvalproate in weeks 0-16,
29 givenvalproate inweeks 16-32)

NCT01319383 Vorinostat 30 400 mgsingle dose; later investigation to use 400 mq daily for Initial analysis® of single dose in eight patients showed an
3 consecutive days perweek (maximum 8 weeks) increase in cell-associated HIV RNA in resting (D4T cells

NCT01365065 20 400 mgdaily for 14 days; initial follow-up to 24 weeks NA

NCT01680094 (CLEAR  Panobinostat 16 20 mgondays 1, 3, and 5, every otherweek for 8 weeks; viral load, NA

study) proviral DNA, and infectious units per million cells recorded for 32 weeks

NCT01286259 Disulfiram 20 500 mgdaily for 1 month NA

Table: Clinical studies of drugs to reduceviral latency by activating the latent virus

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



Table 1 HIV-1 latency reversal agents in various phases of HIV-1 therapeutic development

Latency reversal Class of Agent tested on Mechanism of action Stage of therapeutic  Ref
agent agent development
Vorinostat (SAHA) HDAC J89 cells and Resting CD4™* Induce acetylation of histone H3K4, In vitro, ex vivo and  [81, 87]
inhibitor T cells H4K4 resulting in remodeling of nuc-1 tested in a clinical trial
Valproic acid HDAC J-Lat cell lines and U1 cells, Formation of euchromatin at HIV-1 5'LTR In vitro, ex vivo, and [58, 135]
inhibitor patient derived cells and reactivation of HIV-1 transcription tested in a clinical trial
HDAC CD4™ T cells Formation of euchromatin at HIV-1 5LTR  Phase 1/2 dinical trial [136)
inhibitor and reactivation of HV-1 transcription
HDAC CD4* T cells Formation of euchromatin at HIV-1 SLTR  Ex vivo [137)
inhibitor and reactivation of HV-1 transcription
Entinostat HDAC CD4* T cells, ACH2, and J-lat Formation of euchromatin at HIV-1 5LTR In vitro, ex vivo [138, 139]
inhibitor cell lines and reactivation of HV-1 transcription
M344 HDAC J-Lat cdones (A7) Increases histone acetylation and In vitro [140]
inhibitor activation of NF-kappaB
Sodium butyrate HDAC CD4™ T cells, J-Lat cell lines, Increases histone acetylation resulting In vitro [58, 141]
inhibitor ACH2 and U1 cells in transcriptional activation of HIV-1
promoter
Trichostatin A HDAC CD4™ T cells, ACH2, and J49cells  Increases histone acetylation resulting In vitro, ex vivo [49, 139]
inhibitor in transcriptional activation of HIV-1
promoter
Oxamflatin HDAC JB9GFP and A7 cell Increases the acetylation level of In vitro [59, 142]
inhibitor histone H3 and histone H4 at the
nucleosome 1(nuc-1) site
Scriptaid HDAC JBIGFP and A7 cells Promotes hyperacetylation of histone In vitro [59, 143]
inhibitor

Kumar A, et al. Clin Epigenetics 2015 Sep 24;7(1):103.



v HDAC inhibitérleri 6zgtl olmadigi igin tim hicresel
transkripsiyon etkilenebilir

v HDAC inhibitorleri tek basina latent rezervuarin
aktivasyonu igin yeterli olamayabilir

HDAC inhibitérleri + HIV transkripsiyon aktivatorleri

(PKC agonistleri: prostratin, bryostatin, ingenol B
bromodomain inhibitérleri
NF-kB aktivasyonuna yol aganTLR 7 ve 9 agonistleri)

Passaes CP, et al. Virology 2014 Apr;454-455:340-52
Thornhill J, et al. Curr Opin Infect Dis. 2015 Feb;28(1):1-9.
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v Tum viral rezervuar: reaktive etmek sorunlu

v' Yakin vadede latent viral rezervuar: kontrol altinda
tutmak daha gergekgi bir hedef

tat bagimli transkripsiyonun baskilanmasi

HAT inhibitérleri: garcinol tirevleri, curcumin,
celastrol (tat blokeri), cortistatin A analogu

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



«Sok et ve oldir»

Latent prowviral DNA V

Post-integration Latency
An interplay of EDACs, HMTs,
DNMTS, microRNAs and
cell specific transcription factor |
such as CTIP2

Resting €04 T cells

Viral proteinlerden agig

NN+ a

ART altindaki Latency reversing agents (LRAs)
hastalarda “kick and kill* strategy

hafiza T LRAs:
" - HDACs, HMTis, DNMTis, . . .
PACrElEV™®  other was ias, PHC agonists, Hiicre yiizeyinde HIV-1 Env
HIV Disulfiram, 1-Bet, I-Bet151 and .
‘rr‘anskr'ipsiyonun MS417) >

aktivasyonu

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

cART

High levels of virus 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 Eniaenetics 2015 Sen 24:7(1):103



v’ Reaktivasyon sonrasi virls gldiumli hicre
6limu gergeklesmeyebilir.

v HDAC inhibitorleri CTL'in HIV enfekte
hicreleri 6ldirme yetenegini baskilayabilir.

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

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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Immiinoterapi



Immiinoterapi

v'Latent rezervuar: 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 hiicreleri (CTL)

v CD4+ T hiicreleri
v' Notralizan antikorlar

v multi-fonksiyonel T hiicre (uzun sireli progresse
olmayanlarla iligkili) Gretimi

v CD8 T hiicre (B hiicre folikillerindeki T folikdler
hiicreleri hedef alacak) tiretimi

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



Figure 1
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Insan calismalar

Var olan immdiniteyi gl¢lendiren
» DNA + adjuvan
> Viris + adjuvan
» Dendritik hiicre kokenli asi ¢calismalari

\ 4

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

Klinik yarar belirsiz
Latent rezervuar lzerine minimal etki

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



% NIH Public Access

1‘1’ Author Manuscript

HEMN

<f

Cb

SIV-protein ekspresse eden RhCMV vektor kokenli asi ile asilanan rhesus
makaklar SIVmac239 ile (intrarektal, intfravajinal, IV) enfekte ediliyor

~ J T ~7

n

Hafiza T hiicrelerini hedef alan asi +/-

antikor temelli yaklagim ile HIV
enfeksiyonunda kir??

future management of mullions of HIV-ntected imndividuals. We recently reported that -50% of

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

of measurable plasma or tissue-associated virus using vlirasensitive assavs. and loss of T cell
reactivity 1o SIV detemunants not m the vaccine. Extensive ultrasensitive RT-PCR and PCR
analysis of tssues from RRCMV/SIV vector-protected RM necropsied 69-172 weeks after
challenge did not detect SIV RNA or DNA over background, and replication-competent SIV was
not detected m these RM by extensive co-culture analysis of tissues or by adoptive transter of 60
mullion hematolymphoid cells to naive RM. These data ‘wle compellimg evidence tor
progressive clearance of a pathogenic lentiviral mnfection, an l suggest that some lentiviral



Makak ve insan ¢alismalarinda
otolog viriis va da viriisten tiiretilmis lipopeptid
sunan de hotik asilar

ART altindaki
hastalarda dendritik
hicre temelli
terapotik agiile  [Mas!
fonksiyonel kiir?

Garcia F, et al.:Sci Transl Med 2013; 5:166ra162
Levy Y, et al. Eur J Immunol 2014; 44:2802-2810.



Pasif bagisiklama

v'"Rhesus makaklarda monoklonal HIV'e
6zqgll notralizan antikorlar (gp120 ve

gp41)

---Hicreler arasi HIV yayilimini engellemek
---Antikor bagimli hiicre aracilikl sitotoksiste

ve/veya antikor bagimli hiicre aracilikl 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 yik 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

immiinizasyon

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

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

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 S. Seaman?®, Anthony P. West Jr’, 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”, Roy M. Gulick®, Gerd Fatkenheuer®’, Sarah J. Schlesinger' & Michel C. Nussenzweig'"*

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

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

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

3BNC117 monoterapisi etkili degil
3BNC117+ART veya antikor etkili olabilir
Latent rezervuar aktivasyonu+ 3BNC117 ile kiir?




Gen terapileri



Gen terapileri

v'Enfeksiyon iliskili 6zgtil genleri
modifive ocdorolk hiicrelori HT\/'o

C
Ken

hUCI Tl T 1 UVVVUIUJ,VII JU3IUUI|\—\I\ \VI\VI\ T

diusuk dizeylerde viris varliginda bile)

v'Entegre olan provirisiin eksizyonu

Hedef: Steril ya da fonksiyonel kir

TNUWATTUAT |\-¢\l\

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



HIV enfeksiyonuna ya da
replikasyona direngli hiicre lretimi

CCRS (Wild type)
A

CD4™ T cells
CD34% stem cells

Apheresis

Genome editing
{ZFN, TALEN,CRISPR/Cas9 system)

)

Patient

Reinfusion

CCRS (Edited)
A

D4’ T cells
D34% stem cells

CCR5 geninde
32 bp'lik delesyon

U

dogal direng

Orijinal HIV'e
duyarl hiicrelerin
eradikasyonu igin
kemoterapi gerekli

TRENDS in Biotechn ciogy

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) CCRS (Edited)

A Genome editing A
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LGen terapilerinde asil hedeflenen molekiil
CCR5

CCR5 832 HIV enfeksiyonuna Vv

direng saglar ve kok hicre
transplantasyonu ile kiir
olgusu mevcut

HLA uyumlu CCR5 832
homozigot donér bulma
olasiligi (1/100), transplant
zorlugu

Yapay CCR5 mutasyonu ve
hiicrelerin hastaya
reinfiizyonu ile HIV direnci
saglanabiliyor

v

v

Uzun vadede etkinlik ve
guvenlik kaygisi??
Segilecek genetik teknoloji,
hiicre tipi, verilis sekli??

Hicre toplulugunda CXCR4
varliginda CCR5 mutasyonu
yeterli olabilir mi?

Virusiun CCRH ve CXCR4 arasi
switch gostermesi

Transfiizyon sirasinda ciddi
reaksiyon gelisen 1 olgu

Gu WG.Trends Biotechnol 2015 Mar;33(3):172-9.
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ART altindaki aviremik 12 hastaya ZFN ile
modifiye otolog CD4 hiicre infiizyonu

BACKCROUND
CCRS is the major coreceptor for human immunodeficiency virus (HIV). We inves-

tigated whether site-specific modification of the gene (“gene editing™) — in this
case, the infusion of autologous CD4 T cells in which the CCRS gene was rendered
permanently dysfunctional by a zinc-finger nuclease (ZFN) — is safe.

f ART kesilmesinden sonra HIV DNA
CD4 hiicre SGYISIﬂ
1 hastada HIV RNA saptanamadi

FIIT STITTULUOS SU0VTOTTIST T iyCTO00 FFOdS 5500 T1T4arn™ O V'V ITor 113050059711 U OO T 4TI S IO IO aagooro
gous CD4 T cells and was attributed to a transfusion reaction. The median CD4 T-cell
count was 1517 per cubic millimeter at week 1, a significant increase from the
preinfusion count of 448 per cubic millimeter (P<0.001). The median concentration
of CCRS-modified CD4 T cells at 1 week was 250 cells per cubic millimeter. This
constituted E.8% of circulating peripheral-blood mononuclear cells and 13.9% of
circulating CD4 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 (—7.25S cells per day) (P=0.02). HIV RNA became undetectable in
one of four patients who could be evaluated. The blood level of HIV DN A decreased
in most patients.

CONCLUSIONS
CCRS-modified autologous CD4 T-cell infusions are safe within the limits of this
study. (Funded by the National Institute of Allergy and Infectious Diseases and others;
ClinicalTrials.gcov number, NCTO0OE42634.)




Alternatif gen terapisi:latentligi saglamak
siRNA ve shRNA'nin entegre viral genomda
epigenetik degisikliklere yol agmasi

siRNA

Dllhj — .“..‘-‘ RITS complex

shRNA
/V RITS complex

AGO1
% ‘b ‘a a Chromatin compaction
[ e
- " N
ranscription Transcription silenced

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



Proviral DNA eliminasyonu

reaiing n| LGTENT hiicrelerdeki proviral DNA'ya
L ulasim sorunu
(1/milyon CD4 + T hiicre)

CRISPR/Cas9

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



& Genoterapi igin diger hedefler

v CXCR4 (fizyolojik anemli)

v’ Lens epiteli-kokenli biyime faktord
(LEDGF)/p75 (proviral DNA integrasyonu)

v Mitokondriyal translokatér protein (TSPO)
v

v

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



Gelecek...

Table 1. Current dinical frials in the field of HIV cure research

Trial (Clinicaltrials.gov identifier) location  Phase Intervention
Chronic HIV infection®
Towards HIV functional cure ~ ULTRASTOP France NA A pilot study evaluating the maintenance of viral suppression after 24 weeks of therapeutic
[NCT01876862) interruption in chronic HIV-1 infected patients with a low circulating HIV-DNA reservoir
ACTG A5308 [NCT01777997) USA \] Single-arm, openabel study to evalucte the effect of fixed-dose TDF/FTC/RPV on Tcell activation,
absolute CD4" count, inflommatory biomarkers and viral reservoir in freatmentnaive HIV-1
controllers
New era study: treatment with mullidrug class (MDC) Gemany I A multicentre, open-label, nonrandomized frial fo evaluate treaiment with MDC HAART and s
HAART in HIVinfected patients impact on the decay of latently infected CD4™ T cells
Effect of a CCRS coreceptor antagonist on the latency Spain I Pilot study of the effect of maraviroc on the lotency and reservoir of HIV-1 in patients faking highly
and reservoir of HIV-1 [NCT00795444) active antiretroviral therapy
Acute HIV
Anfiretroviral therapy for acute HIV infection Thailand |l This is a protocol designed fo randomize subjects with acute HIV infection o receive standard
(NCT0079626) HAART (TDF/FTC/EFV) or megaHAART (TDF/FTC/EFV and MVC and RAL) for participants who
are enrolled in SEARCH 010 study
Early cART and cART in combination with autologous China I The purpose of this study is fo assess the ability of the early inifiation of cART or cART in

HIV-1-specific CTL infusion in the treatment of acute
HIV1 INCT02231281)

combination with autologous HIV-1 specific cytotoxic T lymphocyte [CTL) infusion achieve @
posttreatment control amongst freatmentnaiive acute HIV:]

Thornhill J, et al. Curr Opin Infect Dis 2015 Feb;28(1):1-9.




Those with °below also have on acute infection arm

3BNC117 - broadly neutralizing monoclonal antibody
(NCT02018510)

BMS936559 - antiPD L1 (NCT02028403)
VRC 601 - broadly neutralizing monoclonal anfibody

(NCT01950325)
*CHERUB 001 - intravenous immunoglobulin

afency reserving agents

Vorinostat: HDACi (NCTO1365065)
Vorinostat: HDACi (NCT01319383)

Disulfiram (NCT01944371)

Poly-ICLC: TIR-3 ogonist (NCT02071095)

ALT-803: recombinant human super agonist
interleukin-15 complex [NCT02191098)

Romidepsin: HDACi (NCT01933594)

USA

USA

USA

UK

Australia
USA

USA

USA
USA

USA

Al
]

I/

I/

A phase 1, opendabel, dose-escalation study of the safely, pharmacokinetics and antiretroviral
activity of 3BNC117 (broadly neutralizing) monoclonal antibody in HVinfected and HIV-

uninfected volunteers

This study will evaluate the sofety, PK data, and immune response to BMS936559 (administered
by infravenous infusion), in HiVeinfected people receiving cART viral load less than 50

This is the first clinical trial of the VRCHIVMABOS0-00-AB (VRCO1) monoclonal anfibady. This is @
dose-escalation study to examine safety, tolerability, dose and pharmacokinetics of VRCOI

A prootofconcept study examining the effect of high dosage IVIG in ART+redted acute infection on
the CD4" Tcell HIV reservoir

To assess sofefy and effect on HIV transcription of vorinastat in pafients receiving suppressive cART

A study of the effect of vorinostat on HIV RNA expression in resting CD4" T cells of HiVeinfected
patients receiving stable anfiretroviral therapy

To defermine the sofety, pharmacology and bioactivity of disulfiram in treated HiV-infected aduls.
The primary hypothesis is that 3 days of disulfiram will result in an increase in HIV transcription
in CDA™ Tells

Investigating the adjuvant, PolyICLC fo establish if it is safe and well tolerated in HIV-1-infected
patients on combination antiretroviral therapy

Proofof-principle study of pulse dosing of IL-15 to deplete the reservoir in HIV-infected people on
optimized ART with undetectable plasma HIV RNA

A shudy of singledose romidepsin in HIV-infected adults with suppressed viroemia on cART to assess
safety, tolerability, and activation of HIV-1 expression

Thornhill J, et al. Curr Opin Infect Dis 2015 Feb;28(1):1-9.



Cak1: Safely study of o dudl antiHIV gene
transter construct Cal-1 to treat HIV:]
infection [NCT01734850)

VRX496: Tolerability and therapeuic effects of repeated
doses of autologous T cells with VRX496 in HIV

INCTO0295477]

MazFT: Redirected MozF CDA autologous T cells
for HIV gene therapy (NCT01787994)

SB728T; Doseescalafion study of autologous Tcell
genefically modified of the CCRS gene by zinc finger
nucleases (NCTO1044654)

USA

USA

USA

USA

Il

Il

A study looking ot whether on experimental gene transfer agent, LVsh5/CA46 (also known as Cal
1), can inhibit HIV infection by removing CCRS from bone marrow ond WBCs, and producing o
prolein named C46.

An openrlabel study o evoluate the folerabilty, troficking and therapeutic effects of repeated doses
of autologous T cells ransduced with VRXA96 in HiVinfected individuals.

Evaluate the safety and immunogenicily of autologous CDA T cells modified with a retroviral vector
expressing the MozF endoribonuclease gene in HIV" patients.

Dose-escalation study of autolagous Tcells genetically modified af the CCRS gene by zinc finger
nucleases SB-278 in H\-infected patients who have exhibited suboptimal CDA " T-cell gains
during longrterm cART,

Thornhill J, et al. Curr Opin Infect Dis 2015 Feb;28(1):1-9.



Tovel combination therdpies®

°RIVER; Research In Viral Eradication of HIV Reservoirs.

Sefety and efficacy of the HDACi vorinostat and @
prime boost vaccine

REDUC: Safety and efficacy of the HDACi romidepsin
and vaccine Vacedx for reduction of latent HIV
reservoir (NCT02092116)

Repeat doses of SB-728mR-T (zinc finger nucleases)
after cyclophosphamide conditioning
INCT02225665)

Vace-4x and lenalidomide vs. vacedx and placebo in
HIV-1-infected ART [NCT01704781)

CD4-ZETA genemoditied T cells with and without
exogenous [L-2 in HIV patients

UK

Denmark

USA

Germany

USA

il

I/

il

W

An study to evaluate the safety and effect of therapeutic HIV-1 immunization using a prime boost
vaccine [ChAdV3.HIVeonsv and MVA HIVeonsv, and vorinostat on viral reservoir in suppressed
HIV-1 infected adults on 4 drug cART)

A study fo evaluate the sofety and effect of therapeutic HIV-1 immunization using Vacc4x and
thuGMCSF, and HIV-1 reactivation using romidepsin, on the viral reservoir in suppressed HIV-1-
infected adults on cART

The purpose of this study is to evaluate the safety and tolerability of repeat doses of autologous T-
cells genefically modified at the CCRS gene by zinc finger nucleases following cyclopho-
sphamide conditioning.

Vacedx is o peptide-based HIV immunotherapy aimed fo strengthen the immune response fo HIV
p24. By adding lenalidomide, an immunomodulator, it is anficipated that the effect of Vacc-4x
might be enhanced.

To defermine the safety and activity of an experimental onfi-HIV freatment using autologous CD4-
zeta genechanged T cells and 112

Thornhill J, et al. Curr Opin Infect Dis 2015 Feb;28(1):1-9.
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PE24
MGI and VSVASI viruses target and kill latently HIV-infected myeloid cells

Ranganath N.', C6té S.%, Sandstrom T.. Angel |.**
'University of Ottawa Biochemistry, Microbialogy. Immunalogy, Ottawa, Canada, *Ottawa Hospitd Research Institte, Infectious

Disease, Ottawa Canada, *The Ottawa Hospitd, Infectious Disease, Ottawa, Canada

PE28
Universal Tre-recombinase (uTre) specifically targets the majority of primary

HIV-Il isolates

Hauber 1", Karpinski |.%, Schifer C."?, Chemnitz .. Hofmann-Sieber H.', van Lunzen |.**, Buchholz F?, Hauber |.'*
'Heinrich Pette Institute, Antiviral Strategies, Hamburg, Germany, “TU Dresden, Medical Systems Binlogy, Dresden Germany,
*German Center for Infection Research (DZIF) Hamburg, Germany, *University Medicd Center Hamburg-Eppendorf, Section
Infectious Diseases, Hamburg Germany



PE40
A novel TLR-? agonist (MGNI1703) activates NK-cells and enhances NK-cell

mediated viral killing of HIV-I infected CD4+ T-cells ex vivo

Offersen R, Tolstrup M., Nissen S K., Rasmussen T., @stergaard L. Denton PW.. Sagaard O.S.
Aarhus University Hospital, Dept. of Infectious Diseases, Aarhus, Denmark

A first-in-human phase I/ll trial demonstrates the safety and the
immunogenicity of a lentiviralbased therapeutic HIV vaccine eliciting
potent polyfunctional multispecific CD8 and CD4 Tcell responses in HIV-

infected individuals

H. Toussaint, E. Sarry. A. Bejanariu, S. Agaugué, M. Rodriguez, E. Sabbah-Petrover, C. Bauche
Theravectys, Vilejuf, France
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HIV PATHOGENESIS AND TREATMENT (AL LANDAY, SECTION EDITOR)

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

Leslie R. Cockerham ' - Hiroyu Hatano” - Steven G. Deeks®

4 Sprnger Science+Business Madia New Yok 2016

Abstract Descriptions of individuals who are able to con-
trol vimal replication in the absence of antiretroviral ther-
apy after receiving shot-temn therapy eady in infection
(“post-treatment controllers™) has generated excitement
and controversy within the field. 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-treatment controllers - Antiretroviml
therapy

Introduction

Individuals who naturally control HIV rephcation in the ab-
sence of therapy provide the strongest evidence that a remis-
sion may one day be achievable. Approximately, 1 % of indi-
viduals who acquire HIV are able to control the virus to bedow
the level of detection for vears to decades [ 1], These so-called
“elite” controllers have been extensively studied and reviewed
elsewhere [1-3]. Here, we discuss a possible new clinical
phenotype that has genemated both excitement and controver-
sy: individuals who presented with early HIV infection, who
appeared unkkely to be heading toward a state of “elite” con-
trol, who started and ranained on ART for severl vears, and
who stopped therapy and faiked to exhibit the expected viml
rebound, These “post-treatment controllers” (PTCs) may in-
deed be a newly desenbed phenomenon or they may simply
be elite controllers whose natural history was interrupted by a



Lancet HIV. 2016 Jan;3(1):e49-54. doi: 10.1016/52352-3018(15)00232-5. Epub 2015 Dec 3.
HIV-1 virological remission lasting more than 12 years after interruption of early antiretroviral therapy in a
perinatally infected teenager enrolled in the French ANRS EPF-CO10 paediatric cohort: a case report.

Frange P', Faye A2, Avettand-Fenoél V3, Bellaton E4, Descamps D?, Angin M8, David A%, Cailiat-Zucman S7, Peytavin G2, Dolifus C® Le Chenadec J°, Warszawski
J1' Rouzioux C3, Saez-Ciribn A'%; ANRS EPF-CO10 Pediatric Cohort and the ANRS EP47 VISCONTI study group.

4 Author information

Abstract

BACKGROUND: Durable HIV-1 remission after interruption of combined antiretroviral therapy (ART) has been reported in some adults who started
treatment during primary infection; however, whether long-term remission in vertically infected children is possible was unknown. We report a case ofa
young adult perinatally infected with HIV-1 with viral remission despite long-term treatment interruption.

METHODS: The patient was identified in the ANRS EPF-CO10 paediatric cohort among 100 children infected with HIV perinatally who started ART
before 6 months of age. HIV RNA viral load and CD4 cell counts were monitored from birth. Ultrasensitive HIV RNA, peripheral biood mononuclear cell
(PBMC)-associated HIV DNA, HIV-specific T-cell responses (ie, production of cytokines and capacity to suppress HIV infection), reactivation of the
CD4 cell reservoir (measured by p24 ELISA and HIV RNA in supernatants upon phytohaemagglutinin activation of purified CD4 cells), and plasma
concentrations of antiretroviral drugs were assessed afier 10 years of documented control off therapy.

FINDINGS: The infant was born in 1996 to a woman with uncontrolled HIV-1 viraemia and received zidovudine-based prophylaxis for 6 weeks. HIV

RNA and DNA were not detected 3 days and 14 days after birth. HIV DNA was detected at 4 weeks of age. HIV RNA reached 2-17x 10(6) copies per
mL at 3 months of age and ART was started. HIV RNA was undetectable 1 month later. ART was discontinued by the family at some point between

5-8 and 6-8 years of age. HIV RNA was undetectable at 6-8 years of age and ART was not resumed. HIV RNA has remained below 50 copies per mL
and CD4 cell counts stable through to 18-6 years of age. After 11-5 years of control off treatment, HIV RNA was below 4 copies per mL and HIV DNA
was 2-2 log10 copies per 10(6) PBMCs. The HLA genotype showed homozygosity at several loci (A*2301-, B*1503/4101, C*0210/0802, DRB1*1101-,
and DQB1*0602-). HIV-specific CD8 T-cell responses and T-cell activation were weak.

INTERPRETATION: Findings from this case suggest that long-term HIV-1 remission is possible in perinatally infected children who receive treatment
early, with characteristics similar to those reported in adult HIV post-treatment controllers. Further studies are needed to understand the mechanisms
associated with HIV remission and whether early treatment of infected children might favour the conditions needed to achieve HIV control after
treatment discontinuation.

FUNDING: Agence de recherche ANRS (France Recherche Nord & Sud Sida-HIV Hépatites).
Copyright © 2016 Elsevier Ltd. All rights reserved.



Sonug

v'HIV enfeksiyonu akilci ART ile
yonetilebilir kronik enfeksiyon

v'Yeni ilaglar

v Kiire yonelik ¢aligmalar:
Viral rezervuarin eradikasyonu
Immiinoterapi

Gen terapileri
Kombine tedaviler
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