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ERADICACION O CURA FUNCIONAL DEL VIH
“LA PROXIMA FRONTERA”

DESAFIOS PARA ALCANZAR LA CURA DE LA INFECCION POR VIH

® Mecanismos moleculares

-> Latencia y persistencia viral
® Reservorios virales

- Celulares y anatémicos

- Dinamica de los reservorios

—=> Medicion de los reservorios

® Estrategias para la curacion



Dos estrategias de persistencia viral
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Barreras para la curacion
El tratamiento antiviral sélo elimina el virus que
replica —ARN-, no los reservorios de ADN
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- Existo del tratamiento frente a VHC pero no VIH
- La suspension del tratamiento origina el repunte viral en >95% de los casos

1. Durand et al. Trends Immunol. 2012;33:554-62. 2. Garcia et al. AIDS 1999;13:F79-86. 3. Ibafiez A et al.
AIDS 1999;13:1045-1049. 4. Watanabe D et al. BMC Inf Dis 2011;11:146. 5 Van Lint C, Retrovirology. 2013;26;10:67.



Barreras para la curacion. El ciclo del VIH

gpdl and gpl20

Budding and
rmaturation

Praiviral
DA
synthesis

Full- and shert-

Reverse
transcription
complex

Microtubule
netwerk

and actin
filarments

Pre-integration

latency 08

Circular,

L
length dscDMNA PG dI::[?;q A non-
- onp @ integrated
— MK - DNA
aoa
T Nuclear . S”“"é
e-integration| | import : e
complex Integraticn 5 3
P g
MIAMFSEN
Post-irgegraticn
latenc pr—
Nuclear PN NI NTIE TN N
export MF-kB,
Unspliced S, NFAT,
Genomic RMA mRMA Tat
000K VY
Muclear Rev
export
—_——
:H’:
Multiple

@ -
2o o | Translation of
8%  |virsl proteins

spliced mRMA




EL PARADIGMA DE LA LATENCIA Y LA REACTIVACION

Liinfocito CD4 en reposo Linfocito CD4 activado
Restriccidn a la infeccion y Activacion LT > Alta susceptibildiad a la
la replicacion infeccion y la replicacion
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ERADICACION O CURA FUNCIONAL DEL VIH
“LA PROXIMA FRONTERA”

DESAFIOS PARA ALCANZAR LA CURA DE LA INFECCION POR VIH

® Reservorios virales
- Celulares y anatomicos
- Dinamica de los reservorios

- Medicion de los reservorios
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Reservorios anatomicos
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Barriers to HIV cure:
Cellular reservoirs? Where is the virus hidden?

‘ Preferential infection of memory CD4 subsets ’
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Reservorios celulares: células memoriay TFH

A new and persistent reservoir
- Stem cell memory
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Half life of the latent reservoir
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» Time on ART to eliminate 10° cells: 73.4 years

JD. Siliciano et al. Nature Medicine 2003
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Reservorios funcionales: defectivos y
competentes para la replicacion

Replication-competent virus accounts for
~12% of reservoirs
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Reservorios funcionales: defectivos y
competentes para la replicacion
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Disappointing news: HIV ‘rebound’ in the
Mississippi baby and Boston patients

Fevers, headache and nausea

107 - : :

-~ Patient A: Single genome sequencing of HIV-1 env
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LA LATENCIA DEL VIH




0... la latencia del VIH




Problema practico de primer orden
scomo medir el reservorio?
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But which methods are best in clinical practice?

Lewin SR, et al. AIDS. 2011,25(7):885-97.




¢Como medir el reservorio “in vivo”?

Different techniques to measure the HIV reservoir
300 times difference between viral DNA and cultured virus
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¢CoOmo monitorizar la curacion?

1.No detectar ADN proviral y no estar curado
2.Detectar el ADN proviral y estar curado

INTERRUPCION DE TRATAMIENTO
- ¢A quien?

- ¢Cuando?

- ¢Con qué criterios?



¢Como medir el reservorio “in vivo”? Ultimas noticias
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¢Como medir el reservorio “in vivo”? Ultimas noticias
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Different scenarios of HIV persistence. No ART
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Different scenarios of HIV persistence. AR
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Estrategias para disminuir o eliminar los
reservorios.

Potenciacion

inmune
> N Generrar células e )
LRA: PKC resistentes ;
- oLl activators Vacunas 1 o Anticuerpos
- 4/5 farmacos | terapéuticas e.g. ZFN-modified CCRS | terapeuticos
expression
\ / | WV
a N ” N
LRA: HDACIs Silenciar la )
Anti-PD1/PDL1 transcripcion génica Inmuno toxinas
Nuevos abordajes: Inmunomodulacién
TALEN, CRISPR

CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



Pros/Cons for persistent replication during ART

» Residual viremia can be detected by ultrasensitive assays in a majority of
individuals on ART
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Plasma HIV-1 RNA (copies/ml)

» However, detecting viral particles does not necessarily imply that ongoing
replication (complete cycles) occurs: they may reflect only production

A. Sedaghat et al. PLoS Pathogens 2007, S. Palmer et al. PNAS 2008; M. Mavigneret al. PLoS One 2009; H. Hatano et al. AIDS
2010; G. Sahu et al. J Virol 2010; J. Anderson et al. J Virol 2011, TW. Chun et al. JID 2011

Chomont N, CROI 2017 #1



VARIABILIDAD GENETICA Y REPLICACION PERSISTENTE

Investigating HIV Populations on Donors Who Initiated
ART in Early Infection Provides Strong Signal to

Detect Evolution
L]
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Consensus B Consensus B

Kearney M, CROI 2017 #120




VARIABILIDAD GENETICA Y REPLICACION PERSISTENTE
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Estrategias para disminuir o eliminar los
reservorios.
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CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



Pros/Cons for persistent replication during ART

ART may not diffuse optimally in all tissues
Some phylogenetic studies suggest that viral evolution may occur in

these sites
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« PEBMC I G-1o0-A hypermutated

» However, these studies were often conducted in people on relatively
short term therapy (6-24 months) and sequencing errors may introduce a

bias

C. Fleicher et al. PNAS 2013: R. Lorenzo-Redondo Nature 2016



LOW ONGOING REPLICATION: THE DEBATE!!!
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Estrategias para disminuir o eliminar los
reservorios.

Potenciacion

inmune
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Nuevos abordajes: Inmunomodulacién
TALEN, CRISPR

CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



Tratamiento precoz y control de la infeccion

HIV Control Following Treatment Interruption

e ART Interruption

' Chronic
2-4 weeks o
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no plasma viremia

Plasma Viral Load
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Hutter, NEJM 2009; Fidler, NEJM 2013; Saez-Cirion, Plos Path 2013; Persaud, NEIJM 2013;

Rothenberger, PNAS 2015; Luzuriaga NEJM 2015; Frange, Lancet HIV 2016
Adapted from Cohen, Science 2015; Chomont, IAS 2015 and Deeks, Nature Med 2016
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Tratamiento precoz y control de la infeccion

Significant Decline in HIV Reservoir Size with Early ART

1000+

100 I -®- Chronic

-@- Fiebig lI-IV (2-4 weeks)

@ Fiebig | (< 2 weeks)

Total HIV DNA
(copies/10° PBMCs)
S

0.14
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After treatment initiation, in all Fiebig stages there is a rapid decrease in the frequency
of cells harboring total HIV DNA, but it remains stable in chronic infection.

Leyre, Chomont, CROI 2017 (948)
RV254 and RV304 Thai studies

Ananworanich J, CROI 2017 #12



Tratamiento precoz y control de la infeccion

Antiretroviral Therapy: How Early is Early Enough?

Duration from infection
to ART initiation > 6 months 4 weeks 2 weeks

Fiebig IlI
22 days
(n=14)

Fiebig |
26 days
(n=8)

Plasma viral load

L ] L 1 1 La & 1 ] L

10 15 20 25 30 215 220 225

Days After Treatment Interruption
Median days shown

Rothenberger, PNAS 2015; Kroon, IAS 2016; Colby, CROI 2017 (852), Timothy Henrich and Steven Deeks (UCSF)

Ananworanich J, CROI 2017 #12



Principios de activacion de los reservorios

« Las estrategias de ‘Shock and kill’ tienen como objetivo la reactivacion de
virus latentes en presenca de ART para disminuir el tamafno del reservorio
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Adapted from Deeks SG. Nature 2012;487:439-40.
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Barreras frente a la curacion
Limitaciones de la estrategia de “shock and kill”

La curacion funcional no es posible con los farmacos anti-latencia actuales

1. Los farmacos anti-latencia son poco potentes y no se produce la destruccién por efeto citopatico. El

reservorio no disminuye
2. So6lo una baja proporcion del reservorio es reactivado

3. Los modelos predicen que sera necesario disminuir la carga proviral al menos 3 log10 para que exista

un impacto clinico significativo
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Inhibidores de histona de-acetilasas (HDACS)

« Las HDACSs son reclutadas a las
histonas donde reprimen la
transcripcion

* Los inhibidores de HDAC permiten la
formacion de ADN en formay el
acceso a los factores de
transcripcion: rompen la latencia

HDACs

DNA
Histone
HIV

HDAC inhibitors

HATs

mRNA

LTR 2

HIV

Acetyl group

Figure adapted from Rasmussen TA, et al. Hum Vaccin Immunother 2013;9:790-9. 1. Rasmussen TA, et al. Hum Vaccin Immunother

Clinical effects of HDAC inhibitors in aviraemic
HIV-infected patients on ART
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2013;9:993-1001. 2. Rasmussen TA, et al. CROI 2014; Poster 438LB. Available from: http://www.croiconference.org/sites/default/files/posters/438LB.pdf. 3.
Archin NM, et al. J Infect Dis 2014;210:728-35. 4. Sogaard OS, et al. IAC 2014; Presentation TUAA0106LBOleson et al, CROI 2015; Poster 369.



Romidepsina induce la reactivacion del VIH

*  Proof-of-concept phase Ib/lla trial?
* Six aviraemic HIV-1 infected adults received intravenous 5 mg/m? romidepsin once weekly for three

weeks while maintaining ART?

B Cell-associated unspliced HIV RNA

Vaco4x/GM-CSF
= ..

60- & Mean (SEM) ' ' '
50, T i Viral load \
dH
0 - ]
| : C N
s Rt

CA US HIV RNA (copies10° CD4 T cells)

* Romidepsin safely induced HIV-1 transcription?
» Reversal of HIV-1 latency in vivo is possible without blunting T cell-mediated immune responses?

ART, antiretroviral therapy
1. Oleson et al, CROI 2015; Poster 369.
2. Sogaard O, et al. PLOS Pathog 2015;11(9):e1005142.



Impacto de Romidepsina en el ADN proviral

Total HIV-1 DNA Integrated HIV-1 DNA

Vacc-4x/irhuGM-CSF Romidepsin ATI Vacc-4xirhuGM-CSF Romidepsin ATI

o . . HE . I . |
p=0.012 o ”
T ns -
2 = 5 -
] A ns
:
) -
< -
< 1 a 14
3 -
- 3
3 T
I -
a . —
ol — EO!
210 105 161 182 YT~ v —
51'-\ \Q") .:\93
Days Days
Mean reduction : -39.7% (95% CI: -11.5—58.9) [ancovA] Mean reduction : -13.0% (95%Cl: -32.5; 12.2) [ANCOVA]

CROI 2016 #26LB. Leth S. Effect of sequential Vacc-4x/GM-CSF immunization and romidepsin on the hiv reservoir.



Impacto de Romidpesina en el tiempo hasta el
repunte viral tras una interrupcion terapedutica

1061

s/mL)
2

(copie
-

Plasma Viral load
o

10‘.[

Q

|

PR R P @ D RPESS

Time (days)

ART interruption

Limit of quantification
(20 copees/mL)

Median time to VL >50 ¢/mL: 14 days
CROI 2016 #26LB. Leth S. Effect of sequential Vacc-4x/GM-CSF immunization and romidepsin on the hiv reservoir.




Agonistas de TLR7

Effective ART in SIV-infected Rhesus Monkeys

Plasma SIV

CROI 2016.

9
=~ 8 ART (TFV, FTC, DTG)
o
. 6
) -- Placebo group
: 5 - TLR7 agonist groups
: 4 Initiated Treatment
c 3 ﬂ
o
é 2 Detection Limit
50 coples/mL
1 L] L] L] L] L] L] L] L] LJ L
0 50 100 150 200 250 300 350 400 450
Post SIV Infection (Days)
* Placebo and TLR7 agonist treatment groups are similar in:
- total viral burden pre-ART
- mean plasma SIV RNA levels at initiation of ART
- time to viral suppression (SIV RNA <50 copies/mL) on ART
#95LB. Whitney J. Repeated TLR7 agonist treatment of SIV+ monkeys on ART can lead to viral remission



Agonistas de TLR7

TLR7 Agonists Induce Transient Plasma Viremia

Placebo GS-986 (0.1 mg/kg)

2

rTTYTTTITTTTTTTT™T
GS-9620 (0.05 mg/kg) GS-9620 (0.15 mg/kg)

Plasma SIV
(log,, RNA copies/mL)
3

L ¢ A e |
HA I I T T T T T TR T T L T IR TR IR T L T T T
Wehscle

- Time after TLR7 agonist dose (Hours)

* Reduced frequency of blips 38-75% (doses 3-10)

CROI 2016 #95LB. Whitney J. Repeated TLR7 agonist treatment of SIV+ monkeys on ART can lead to viral remission



Agonistas de TLR7

SIV DNA Levels Reduced in Memory CD4+ T cells from
TLR7 Agonist Treated Monkeys on ART

Placebo GS-086 GS-9620 GS-9620
(0.imgkg) | (0.0Smgkg) | (0.18mgkg)

1500 \
PBMC 1008,

15001 * More pronounced decreases in
i \< viral DNA levels in TLR7 agonist
LN bt I Bi treated animals as compared to
5001 placebo
£ o == | — N
%zw b ouose m» ttlohooum
§1m
Colon %,.,.. A .
wf
B i
C ({f ff ({ff (@,J
@ s =%

#Croi 2016 95LB. Whitney J. Repeated TLR7 agonist treatment of SIV+ monkeys on ART can lead to viral remission



Agonistas de TLR7

Plasma SIV RNA Rebound after Stopping ART

Stop ART Stop ART
!

Placebo
" g

— »’1 ”'//\'."-7" “.Q
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gn:

o
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Days after ART stop

2 of 9 animals treated with TLR7 agonists have undetectable plasma virus up to
3-4 months off ART.

* Same 2 animals with no ConA-inducible virus in PBMC and inguinal LN cultures.

Croi 2016 #95LB. Whitney J. Repeated TLR7 agonist treatment of SIV+ monkeys on ART can lead to viral remission



Nuevas estrategias.
Combinacion de farmacos anti-latencia
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Nuevas estrategias.
Combinacion de farmacos anti-latencia
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Estrategias para disminuir o eliminar los
reservorios.

Potenciacion

iInmune
" ) Genersar células " h
LRA: PKC VRETER resistentes N
activators - u I i - ICU
terapéuticas %%RZSF(L\;S:gglsfilgr? terapeuticos
A\ W, \ 4
4 ™ / ™ f ~\
Silenciar la
LRA: HDACIs ] Ryl .
— . Anti-PD1/PDL1 transcripcion — Inmuno toxinas
génica
\ v \ W, \ V,
4 . ~\ /a
Agonistas Nuevos
- TLR7 ] TAfltE)f\)lrngRelsé‘;PR —  Inmunomodulacion

CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



Inmunopotenciacion con anti-PD-L1

PD-1 es un inihibidor de la activacion inmune que
se expresa con mayor frecuencia en linfocitos *Mamu*A0L.
| . . ) ) ARV, antiretroviral. BMS_936559 ® Non-responders
atentemente infectados: potenciador inmune + o
) 8- Treatment responders
efecto sobre el reservorio (?)

<~ M568
-o- M818*
1 P294
4 P295
- P297
<= P310
-~ P604*
-0~ P896

Exhausted T cell Reinvigorated T cell

* Eltratamiento con un anticuerpo anti-PD-L1
(BMS-936559) produjo la supresidn viral tras interrumpir
el tratamiento en macacos infectados.

Trial Current status

NCT02028403 *  Following pilot phase | study,® double-blind trial of BMS-936559 at 0.3,
Randomised phase | trial 1.0 and 3.0 mg/kg initiated in HIV in conjunction with the AIDS Clinical
Trials Group (ACTG-5326)*
*  Participant recruitment to this study is currently on hold®




Inmunopotenciacion con anti-PD-L1

Generate de novo or boost pre-existing HIV- Exhausted T cell Reinvigorated T cell
specific T-cell responses ” & WKy
\4\ \ o ...
Immu \ 1 S N
Y s, interv % - Cytotoxicity

g,
Study Design ‘ |

@ Phase |, double-blind placebo*-controlled study of
single dose infusions of BMS-936559 with 4

sequential dose-escalating cohorts
Cohort 1 will receive 0.3 mg/kg IV or placebo

Cohort 2 will receive 1 mg/kg IV or placebo
Cohort 3 will receive 3 mg/kg IV or placebo
Cohort 4 will receive 10 mg/kg IV or placebo

CROI 2016 #25. Eron JJ. Immunological and virological activity of anti-PDL1 in HIV-1 participants on ART



Inmunopotenciacion con anti-PD-L1

Change in Gag-specific
CD8+ T cells by IFNy

% Treatment = Active (N = 6) | Treatment = Placebo (N = 2)
o |
o
e
o8
g
o ©
(o2}
2%
S8
2 Avg BL % = 0.09 ‘ Avg BL % = 0.18
T | | T 1 I
BL 7 14 28 BL 7 14 28
Study Day

Primary outcome: % gag-specific CD8+ T cell average BL vs average thru day 28
* 0.09% t0 0.20%; p =0.14
Pre-entry samples from the two apparent responders had ex vivo proliferative

responses to gag peptides after anti-PD-L1 exposure.
p gag pep p pACTG

CROI 2016 #25. Eron JJ. Immunological and virological activity of anti-PDL1 in HIV-1 participants on ART



Inmunopotenciacion con anti-PD-L1

Change in HIV-1
cell-associated RNA to DNA Ratio

Treatment = Active (N = 6) Treatment = Placebo (N = 2)

Change in log10 CA RNA/DNA ratio

Avg BL log10 CA RNA/DNA ratio = -0.33 Avg BL log10 CA RNA/DNA ratio = -0.40
T I ] | T I T [ |
BL 3 7 14 28BL 3 7 14 28
Study Day

« Single participant had 10-fold decline in CA-HIV RNA
* No change in median cell associated RNA/DNA ratio over 28 days

o QACTG

CROI 2016 #25. Eron JJ. Immunological and virological activity of anti-PDL1 in HIV-1 participants on ART



Inmunopotenciacion con anti-PD-L1

Adverse Events (blinded assessments)

o 36 weeks post-infusion, an asymptomatic participant with
previously normal cortisol levels had a low AM level and was
subsequently diagnosed with hypoadrenalism and hypogonadism
thought secondary to hypophysitis

Subsequently unblinded and received active anti-PD-L1

@ Enrollment halted after first cohort
Retinal toxicity noted in 3-month animal study
To date, no evidence of similar findings in study participants

QAC TG

CROI 2016 #25. Eron JJ. Immunological and virological activity of anti-PDL1 in HIV-1 participants on ART



Inmunopotenciacion

Combinacion de farmacos anti-latencia y vacunas
para reactivar y destruir los reservorios

Previous hypothesis

Viral reactivation
with small molecules

999 that reverse latency ﬁae CTLresponse 9@9

e i " o Viral thic = v
o a® Tamiam G5a@ THET G559

Our findings
Viral reactivation
Resting CD4 ™ Tcell , ith small molecul CTL response
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1. Shan L, et al. Immunity 2012; 36:491-501. 2. Shan L et al. CROI 201, Abstract 153



Viral control induced by HIVCONSV vaccines and romidepsin in early-treated individuals

Study Participants

n=15

Age at study entry, median (range) 43 (33-51) y.o.

Days since HIV to cART, median (range) 92 (28 - 164) days
Pre cART Log,, HIV-1 RNA copies/ml, median (range) 4.9 (3.2 - 5.8) log,, cp/mll

Years on cART median (range) 3.23 (3.03 - 3.77) years

cART, n (%)
TDF/FTC/RAL 11 (73%)
ABC/3TC/RAI 2 (13%)
ABC/3TC/DTG 2 (13%)

CD4+ T-cell counts at study entry, median (range) 728 (416 - 1,408) cells/mm?
Ratio CD4/CDS8 at study entry, median (range) 1.37(0.97 - 1.93)

Mothe B, et al, BCN 02

CLROI 201/ - 119LB

Mothe B, CROI 2017 #119LB



Combination Latency Reversing Agent (Romidepsin)
and Therapeutic Vaccine (HIVconsv)

BCN 01: ChAd + MVA BCN 02: MVA, + RMD, , 3 + MVA, Treatment interruption
Suppressed *3 years
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Viral control induced by HIVCONSV vaccines and romidepsin in early-treated individuals

Monitored Antiretroviral Pause (MAP)

n=13
.. . Feb 15th
* 13 participants have interrupted cART to date.
z 105 . 8/13 | a 5/13 - BON 02 (n=13)
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11 CROI 2017 = 119LB

Mothe B, CROI 2017 #119LB



Inmunopotenciacion

Combinacion de farmacos anti-latencia y vacunas para
reactivar y destruir los reservorios. Limitaciones

CTL escape variants dominate in the latent reservoir of
chronic phase but not acute phrase-treated patients

KK10
Acute phase- ———
treated patients
‘ CTL escape variant
APO1 APO2 APO3
cP18 cP47 CP49 cP12
Chronic phase-
treated patients TW10 TW10 W10 W10
cP12 cP19 cP31

CTL escape variants would be released by latently
infected cells after viral reactivation We will need CTL-based therapeutic

vaccines targeting both dominant and

” . .
lesa Y ‘-‘i/i'”' subdominant epitopes
a— R b e e b s i) oene et 2l. CROI 2015, poster 368

oMz cmtgronts oo R . Deng et al. Nature. 2015; 517(7534): 381-385.



Estrategias para disminuir o eliminar los
reservorios.

Potenciacion

iInmune
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CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



El paciente de Berlin: la prueba de
concepto de que la curacion es posible
¢ Excepcion o realidad?

Timeline for the Berlin patient: the first and longest duration clinical cure case

———————— Limit of detection in tests used after transplantation (1 copy/mL)

First bone marrow P
Patient transplantation (CCR5 Second bone marrow
No More AML A32 homozygous transplantation (same
SECEEEEEREEET diagnosis donor) donor)
107 - Search for residual HIV:
* Plasma RNA negative or
— 10F 4 equivocal
_EI . * Gastrointestinal tract RNA
W 1074 negative or equivocal
.g 10" - \- HIV antibody decreasing
38 o i
< i
r 10°- :
N) 7 '
= / | i
* 0 v I I - I . I /{-"/ I -
2002 2006 2007 2008 2009 2012

Started cART
Year

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



Current research in gene therapy
new vectors, new strategies, new targets

* ZFN editing protects against HIV infection in Trials aimed at silencing HIV transcription are ongoing*
animal® and cellular models?

* Single dose of ZFN-modified autologous CD4+
T cells is feasible in HIV patients

on HAART3 NCT01787994 MazF endoribonuclease (MazF-T)- Recruiting;
Phase | modified autologous CD4+ T cells December
NR, open-label e AEs and antiviral effects 2015
VL, median CD4+ T-cell, CD8+ T-cell and CCR5-modified T-cell
counts in cohort 1 (n = 6) NCT01177059 Anti-HIV-1 ribozyme (OZ1) autologous Active, not
_ _ Phase Il CD34+ haematopoietic progenitor recruiting;
2500 Treatment interruption D4+ T cell 10 Observational, long- cells December
500+ - CCR5-modified [ term follow-up * AEs and reportable events 2020
CD4+ T cell
« 2000 Viral load NCT00131560 VRX496-modified autologous Active, not
E CDB+ T cell - 108 g Phase I T cells recruiting;
5 15001 B Open-label * Changes in VL, CD4 count June 2023
% % + Safety

8 1000 oS

5 B
é 500 L B * New molecular tools to delete HIV-1 proviral DNA are

= .
being developed
0 * RNA-directed gene editing specifically eradicates latent
_ 10 . .
0 28 56 84 112 140 168 196 224 252 280 DNA and prevents new HIV-1 infection®
Days

AEs, adverse events; ECD, estimated completion date; HAART, highly active antiretroviral therapy; NR, non-randomised.

1. Didigu CA, et al. Blood 2014;123:61-9. 2. Badia R, et al. CROI 2014; Poster 171. Available from: http://www.croiconference.org/sessions/zinc-finger-
endonuclease-targeting-ledgfp75-inhibits-hiv-1-integration. 3. Tebas P, et al. N Engl J Med 2014;370:901-10. 4. ClinicalTrials.gov. Available from:
http://clinicaltrials.gov/ct2/home. 5. Hu W, et al. Proc Natl Acad Sci USA 2014;111:11461-6. (All URLs accessed June 2015).



Estrategias para disminuir o eliminar los
reservorios.

Potenciacion

iInmune
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CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



La Tirosin kinase p56Lck participa en la activacion de
los linfocitos T

p56Lck is essential for TcR-mediated T-cell activation.

TCR 00128 Autophosphorylation of LCK at Y394 is an

early event in T-cell activation, leading to
/ phosphorylation of downstream substrates
LCK by LCK

A

CD4S 4= \ 7 TCR complex

l S676 S685

Membrane translocation
& kinase activation

}

NF-xB, NFAT & AP-1 activation LCK inactive LCK active
1 \ (resting T cell) (activated T cell)

T cell activation & proliferation

HIV-1 replication

Wang et al., Front Immunol. 2012 Jul 11;3:197 Gregersen & Behrens. Nat Rev Genet. 2006 Dec;7(12):917-28



Dasatinib: un inhibidor de tirosin-kinasas utilziado en
el tratamiento de la leucemia mieloide cronica

Changed chromosome 9

Normal
chromosome 9 Chromosomes break
Changed
chromosome 22
Normal (Philadelphia

chromosome 22

chromosome) :
a bcr-abl
/'/
/

bCr e
abl i
Ber-Abl Inhibitors Coiled-coil Domain
Imatinib
Ponatinib n
Nilotinib ' a BCR
Bafetinib i 1 i i
Doz etinib DImEﬂzEltlﬂﬂ!
a BCR




DASATINIB disminuye la infeccion por VIH-1 “in vitro” mediante un
mecanismo antiviral especifico: aumenta la actividad de SAMHD1

A. Dasatinib bloquea la fosforilacion de SAMHD1 B. Dasatinib inhibie la RT y la repiiicacién viral “in vitro”
* 120001 * *
- 2 1 — 150004 _ '
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Tratamientos para la curacion. TKI en infeccion aguda

Without Dasatinib

\ Retrotranscription

4

TdNTPs

| = )

No Integration

Gamsod  MIVIVIVIN

asatinib

Integration

\ Provirus ~ D
CD4+ T-cell CD4+ T-cell

activation Permissive activation Non permissive
CD4+ T cell CD4+ T cell

Dasatinib

CROI 2016 #468. Bermejo M. PBMC from Patients on Chronic Treatment with Dasatinib are Resistant to HIV Infection



LA CURACION DEL VIH ¢ UNA FRONTERA LEJANA?

LA MISMA CELULAS PUEDE ALBERGAR UN VIRUS LATENTE O REPLICARLO
* Necesitamos comprender con mayor profundidad la latencia y la reactivacion

« ¢ CoOmo se mantienen los reservorios?

MUCHOS VIRUS INTEGRADOS SON DEFECTIVOS

« ¢ Como identificar las células latentemente infectadas y las que tienen virus
competentes para la replicacion?

« ¢ Cual es el mejor método para monitorizar los reservorios en sus distintos
compartimentos? - “La carga viral de los reservorios”

* How to measure the viral reservoir in different compartmentsHow to identifiy
LA PARADOJA DE LOS FARMACOS ANTI-LATENCIA

- Si son demasiado débiles - Falta de impacto sobre el reservorio

- Si son potentes - Potencialmente toxico (tormento de citocinas)

RIESGO DE EFECTOS GRAVES

= Farmacos con baja especificidad de diana

EL VIRUS MANTIENE LA MEMORIA, EL SISTEMA INMUNE SE OLVIDA

= ¢ Cbomo recuperar la memoria y la actividad antiviral del sistema inmune?



Estrategias para disminuir o eliminar los
reservorios.

Potenciacion

iInmune
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- TALEN, CRISPR —  |nmunomodulacién

« Prototipos actuales han tenido poco éxito

» Algunos son dificiles de llevar a la practica

* Nuevos abordajes en desarrollo pueden hacer cambiar el escenario

CCR5, chemokine (C-C motif) receptor 5; FT, farnesyl transferase; HDACI, histone deacetylase inhibitor; ZFN, zinc-finger nuclease.



