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Biraz da sans lazim: HIV kuru mumkun olabilir
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Started cART —

Medical scientists dealing with my case are not
really certain what actually cured me of HIV. |
think it was the lack of C-C chemokine receptor
type 5 (CCRS5) protein in the donor stem cells,
but.. .| realize | could be wrong.

~Timothy Ray Brown (1)



Kur neden gerekli?

B Maliyet
— 326000 USD
— 2020 yili icin global olarak 26 Milyar USD

Stigma
Biriken ilag yan etkisi

Bulas tamamen engellenemiyor

Uzun donemli inflamasyon ve getirdikleri

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in experimental Medicine and Biology Springer Nature Singapore

Aquila R 2018 Learning about “known unknowns” and “unknown unknowns” to cure HIV Annals of Internal
Medicine



Kur neden zor?

B Rezervuar
— CD4 hucrelerde yari omur uzun: 43-44 ay

— ART ile tam eradikasyon 70 yil

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in experimental Medicine and Biology Springer Nature Singapore
Aquila R 2018 Learning about “known unknowns” and “unknown unknowns”to cure HIV Ann Int Med



Ne yapilabilir?

B Rezervuari azaltmak igin
— Erken tedavi

— KICK & KILL

» Latent rezervuari uyarmak, bu sayede enfekte hucreleri aciga ¢ikarmak
— Kes at

+ CRISPR/CAS9
— BLOCK & LOCK

» Super latans

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in experimental Medicine and Biology Springer Nature Singapore



Table 7.1 List of key definitions

Term Definition

Anatomic A site that may provide a sanctuary for the active reservoir, putatively due to
sanctuary either poor ART penetrance or poor access by cytotoxic immune effector cells
Active Persistently infected cells that continue to transcribe HIV RNA, presenting HIV
reservoir antigen

Homeostatic | Proliferation of cells under the regulation of cytokines such as IL-7 and IL-15
proliferation | that allows for the self-renewal and expansion of a small population of cells
Latent Intact HIV provirus that 1s transcriptionally silent, but capable of being induced
reservoir to produce replication-competent viral particles

Latency- An intervention that reverses latency by inducing latently infected cells to
reversing produce detectable viral particles

agent

Productive HIV infection with active transcription and production of viral particles
infection

Replication- | The majority of HIV DNA that is measured represents defective virus of unclear
competent relevance to cure efforts and thus overestimates the size of the latent reservoir.
virus Replication-competent, inducible virus, in contrast, represents integrated HIV

provirus that 1s capable of producing virions that will propagate further spread
of infection in the absence of ART. The current gold standard to measure
replication-competent virus is the quantitative viral outgrowth assay (see below
and Chap. 11), but this assay underrepresents the true size of the latent reservoir



B CD4 lenfositler HIV'in ana hedefi :‘:'}:‘"s
&
_ Aktif cogalan ‘3"‘ it
— Aktif cogalmayan /;:—\\' ( -
B Viral sitopatik etki ile hizla CD4 kaybi (\:/ g’//)
— Bir grup CD4 hucre dlmeyebilir ‘

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances

in experimental Medicine and Biology Springer Nature Singapore _ _ _
Soriano-Sarabia N etal 2014 Quantitation of repilication-competent HIV1 in populations of resting CD4+ T Cells

J Virol



Replikasyon-yetkin virus

B Her latent virUs replike olamaz
® HIV DNA

— T+y (gegcici hafiza)

— Ty (merkezi hafiza)

— Tgem (Merkezi hafiza kok hicre)

B Replikasyon yetkinligi olan ana kompartman

- TCM

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in Experimental Medicine and Biology Springer Nature Singapore



Diger rezervuar hucreleri

B Gamadelta T hucreleri

— Normalde CD4 negatiftir

— Aktive olduklarinda CD4 expresse eder

B Monosit/makrofajlar

Soriano-Sarabia N etal Peripheral Vgamma9Vdelta2 T cells are novel reservoir of latent HIV infection

PlosPathogens o o _ _
Arainga M etal 2017 A mature macrophage is principal HIV-1 cellular reservoir in humanized mice after

treatment with long acting antiretroviral therapy Retrovirology



Rezervuar nasil stabil kaliyor

W Aktif replikasyon

B Latent enfekte hucrelerin proliferasyonu

— IL15, IL7

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in Experimental Medicine and Biology Springer Nature Singapore



Rezervuar nerede?

Brain [
macrophages

Lymph nodes and giial

and thymus: . cells ,

Lymphocytes Kidney

and dendritic

cells '
—  Adipose
Breast and i
breast milk /
Placenta
Lung Blood, semen,

Alveolar ‘ e vaginal fluids
Liver and macrophages macrophages
spleen

Colon Bone marrow.
duodenum, Lymphocytes
rectum:
Chromaffin Skin:
o Langerhans cells
Adapted from Microbiology and Immunology online, R. Hunt, 2013 and Wong Curr_ Op_ HIV AIDS, 2016



Expanded cellular clones carrying replication-
competent HIV-1 persist, wax, and wane

2018, PMC5856552

Zheng Wang®, Evelyn E. Gurule®, Timothy P. Brennan®, Jeffrey M. Gerold®, Kyungyoon J. Kwon®, Nina N. Hosmane®,
Mithra R. Kumar®, Subul A. Beg®, Adam A. Capoferri®, Stuart C. Ray®, Ya-Chi Ho", Alison L. Hill®, Janet D. Siliciano®,
d.1

and Robert F. Siliciano™

‘ 7 \ Infected cell clone 1

Rezervuar dinamiktir




HIV rezervuar duzeyi neden etkilenir?

B Erken tedavi

— Fiebig |
B En yuksek HIV RNA
B En dustuk CD4

B Immun aktivasyon duzeyi

Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in Experimental Medicine and Biology Springer Nature Singapore



Aktif rezervuar

\
. T F H Lymph node

.:' Follicular B
dendritic cell

— CXCRS5 ve PD1 pozitif
— B lenfoid follikulde

Germinal
center

— Dentritik htcrelerle yakin iligkide

B Anatomik kacis bolgeleri

Banga R etal 2016 PD1+ and follicular helper Tcells are responsible for HIV persistence on antriretroviral

therapy in treated a viremic individuals Nat Med _
Marsh Sung J, Margolis DM 2018 HIV persistence on antiretroviral therapy and barriers to a cure in Advances
in Experimental Medicine and Biology Springer Nature Singapore



HIV’in hucre icinde sag kalmasi

Mikhailova A etal 2018 Cellular determinants of HIV persistence on antiretroviral therapy in Advances in
Experimental Medicine and Biology Springer Nature Singapore



Tedavi altinda HIV tespiti
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Horsburgh BA etal 2018 Measuring HIV persitence on antiretroviral therapy in Advances in Experimental
Medicine and Biology Springer Nature Singapore



Treatment interruption is the only way to
determine if an intervention i1s successful

AN
Delay in
—— Rebound —> 7
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Time After Treatment Interruption

No biomarker available that can predict time to rebound or post treatment control



HIV Rezervuari
olgmede gucliikler

Rezervuar
dinamizmi

Rezervuar oliimsiiz
olabilir

Klinik ¢calisma sonuglari
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Started cART —

Medical scientists dealing with my case are not
really certain what actually cured me of HIV. |
think it was the lack of C-C chemokine receptor
type 5 (CCRS5) protein in the donor stem cells,
but.. .| realize | could be wrong.

~Timothy Ray Brown (1)



Kur icin HSCT

Patient A

Fever, headache, nausea
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Symptoms resolve
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Henrich TJ etal 2014 antiretroviral free HIV1 remission and viral rebound after allogeneic stem cell
transplantation: report of 2 cases Ann Intern Med

Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and
Biology Springer Nature Singapore



Kur icin HSCT

B viral Load
A Viral Load S @ & & (ClinicalLab) < & oo
(Clinical Lab) <" & =
o—e-0 - o— Viral Load o o
Viral Load . - = % vy ] T v )
(sca) Yo ‘o ] ‘e 3 (SCA) g '5 ¢ - o
i —. 3004
-7 300 s 3 100% donor
§ 2 250 § = leukocyte chimerism
& 200 < B 2004
o Z%®
a E 1501 100% donor lymphocte E F 100 T
= i ‘g 100+
= §,100 J’ chimerism £3 Donor lymphocyte
= 50 = infusion
O— o O
U- T T T T T T T T T T T T T 1 ! ! ! ! ! 1 T L
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 0 100 200 300 400 500 600 700
- -__
E owof e . E 1000y %
- Q .
S~ sode e - S o~ 000 -
., - -
S 2F oo ——
O+ e e (s ——— I L
- ¥ 4004 ool =T ,: é 4004 P
3 200 Temmmme adl g 2001
© 0 T T T T T T T T T T T T ] © 04— T T T T T T 1
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 0 100 200 0o 400 500 600 T00
Days after HSCT receipt Days after HSCT receipt
GVHD  [|Methotrexate [Prednisone | GVHD [] Methotrexate | Prednisone | | Prednisone |
Prophylaxis/ [Sirolimus ] Prophylaxis/
Treatmen: Tocgims | Troatment
o . . .
o5 s%,% %, b,

k2

Henrich TJ etal 2014 antiretroviral free HIV1 remission and viral rebound after allogeneic stem cell

transplantation: report of 2 cases Ann Intern Med
Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and

Biology Springer Nature Singapore



Kur icin HSCT

B Timothy Ray Brown’'da neden basarili?
— Ciddi GVHD
— Tedavi rejimi
» Myeloablatif

« Conditioning

Medical scientists dealing with my case are not
really certain what actually cured me of HIV. |
think it was the lack of C-C chemokine receptor
type 5 (CCR5) protein in the donor stem cells,
but. ..l realize | could be wrong.

—~Timothy Ray Brown (1)

Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and
Biology Springer Nature Singapore



Kur icin genetik muhendislik

B Berlin hastasindan alinan ilhamla
— CRISPR/ICAS
— CCR5A32

Monotropic
R5 HIV

Modified
CCR5

Slightly
Modified
CCR5

Normal Infection Normal Infection Resistant to Infection
Normal Progression Delayed Progression with R5 HIV-1

Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and
Biology Springer Nature Singapore



Tedavi yogunlastirma

B Faydasiz

Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and
Biology Springer Nature Singapore



Erken tedavi

B Missisipi bebegi
— Erken tedavi rezervuar miktarini azaltiyor
B Rhesus maymunlarinda SIV bulagi sonrasi

— Erken ART ile viremi ve DNA yok

— ART kesilirse viremi

Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and
Biology Springer Nature Singapore
Whitney JB etal 2014 Rapid seeding of the viral reservoir prior to SIV viraemia in rhesus monkeys Nature



Sokla ve oldur

-\\. - !'“-'
- ".: 'M'\.
- .
0 n Apoptosis, :
HIW Immune clearance
HIV. ’/'
RMNA

CD4+ T cells 0

Latently infected
resting memory
CD4+ T cells

Resting memary
CD4+ T cells

Rasmussen TA etal 2018 Clinical interventions in HIV cure research Advances in Experimental Medicine and
Biology Springer Nature Singapore



Sokla ve Oldur

Transcriptionally active

HIV-1-infected cell — Immune
system
Latently infected CD4* Presentation of — Cytopathic -
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Perreau M etal 2017 Targeted immune interventions for HIV cure Trend Mol Med



Sokla ve Oldur
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Perreau M etal 2017 Targeted immune interventions for HIV cure Trend Mol Med



Sokla ve Oldur

PI3K7AKt pathwaY

Kim Y etal 2018 Getting the kill into shock and Kill strategies to eliminate latent HIV Cell Host Microb



Sokla ve Oldiir; Sorun
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Yukl L etal etal 2018 HIV latency in isolated patient CD4T cells may be due to blocks in HIV transcriptional
elongation, completion and splicing Sci Trans Med



Sokla ve Oldiir; Ama kimi?

Brain [
macrophages

Lymph nodes and giial

and thymus: . cells ,

Lymphocytes Kidney

and dendritic

cells '
—  Adipose
Breast and i
breast milk /
Placenta
Lung Blood, semen,

Alveolar ‘ e vaginal fluids
Liver and macrophages macrophages
spleen

Colon Bone marrow.
duodenum, Lymphocytes
rectum:
Chromaffin Skin:
o Langerhans cells
Adapted from Microbiology and Immunology online, R. Hunt, 2013 and Wong Curr_ Op_ HIV AIDS, 2016



Sokla ve oldur: Ama kimi?

L A e vl I / b A i/ 17510 30 et e s

inkaya AC etal 2018 Concomitant HSV and CMV reactivations in mycosis fungoides patient under romidepsin
treatment ICHS Atina




Bloke et ve kitle

Latency inducing

Block Sl

- SIRNA

provirus

ART may not be

Lock

- RNA-induced super latency
- maintain epigenetic

- resist reactivation

required

silencing

stimuli

Kelleher A 2018 Block and lock using gene silencing IAS, Paris



Hic bir sey yapamiyorsan bir katil bul

ICG-L

ICB

Impaired CD8"  Transcriptionally active HIV-1-in- Restored CD8" T cell Transcriptionally active Dying HIV-1-infected
T cell cytotoxicity fected CD4™ T cell cytotoxicity HIV-1-infected CD4™ T cell CD4™ T cell

Perreau M etal 2017 Targeted immune interventions for HIV cure Trend Mol Med



CITN--12: Anti--PD--1 (pembrolizumab) in HIV and

cancer

« Multicentre study of HIV and advanced cancers (n=36)
 Pembrolizumab 200mg IV every 3 weeks for 2 years
« Recruitment in 3 cohorts of different CD4 counts
« Safety and AEx similar to HIV negative cohorts

Immune Related

Adverse Event Grade Grade Grade Total

1 2 3 N (%)
Hypothyroidism 2 4 6 (35.3)
ALT increased 1 1 2(17.6)
Joint stiffness 1 1(5.9)
Pneumonitis 1 2 3(11.8)

Uldrich T, CROI2018, March 2018, Boston



Ozel harekatcilar




(a) HIV-1 antibody/antigen detection by diagnostic immunoassays
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Botha J etal 2018 Living donor liver transplant from an HIV-positive mother to her HIV-negative child: opening
up new therapeutic options AIDS



Early

Therapeutic
vaccine bNabs
with
effector
functions

Size of latent HIV-1 Reservoir

Gunthard HF etal 2018 Advances in HIV cure CROI, Boston

Immune-
modulation
ICB-Ab

DRRT

IFNs




Kur calismalarina inang

Oniimiizdeki 10 yilda kiir miimkiin




Hayatini surdururken mutlu ve akilli bir canli var
orada!




