Delecién delta 32

CCR5 wild type 2 < CCR5 A32
Normal Heterozygotes Homozygotes
wt/wt wt/A32 A32/A32
2 normal copies 1 copy of A32 2 copies of A32
Standard disease Delayed disease “Resistant” to

progression progression HIV infection



Pacientes homozigotos para CCR5 A32

Representan ~1% de la poblacion caucasical
No tienen la molécula CCR5 en la superficie del linfocito T23

Son “inmunes” a la infeccion por virus R523
— Susceptibles al virus X4 pero con baja eficacia

Su funcién inmune es normal?3
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Long-Term Control of HIV by CCRS Delta32]
Delta32 Stem-Cell Transplantatig
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Thomas Schneider, M.D., Ph.D.,, Jorg Hofmann, Ph.D., Claudia Kiicherer, M.D.
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CLINICAL TRIALS AND OBSERVATIONS

Evidence for the cure of HIV infection by CCRSA32/A32 stem

cell transplantation

Kristina Allers,* Gero Hutter,? Jorg Hofmann,? Christoph Loddenkemper,* Kathrin Rieger.? Eckhard Thiel # and

Thomas Schneider®
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HIV entry into CD4" celis requires inter-
action with a cellular receptor, generally
either CCR5 or CXCR4. We have previ-
ously reported the case of an HIV-Intected
patient in whom viral replication remained
absent desplte discontinuation of antiret-
roviral therapy after transplantation with
CCR5A32/A32 stem cells. However, It was
expected that the long-lived viral reser-
voir would lead 1o HIV rebound and dis-
ease progression during the process of

immune reconstitution, In the present
study, we demonstrate successful recon-
stitution of CD4' T cells at the systemic
level as well as In the gut mucosal Im-
mune system after CCR5A32/432 stem
cell transplantation, while the patient re-
mains without any sign of HIV infection.
This was observed although r ed

tible to productive Infection wi*-
tropic HIV. Furthermore, dur
cess of Immune reconstitutio
evidence for the replaceme

Bood, 2010

lived host tissue cells with donor-derived
cells, Indicating that the size of the viral
reservoir has been reduced over time. In

fon, our results strongly suggest

CD4* T cells contain a high proportion
of activated memory CD4* T cells, ie, the
preferential targets of HIV, and are suscep-

that cure of HIV has been achleved In this
patient. (Blood. 2011;117(10):2791-2799)




Is the patient functionally cured?

The patient has been off antiretroviral medication for 4 years and there are no measurable signs of viral
replication. Interestingly, the patient displayed a partial serodeconversion concerning his anti-HIV
antibodies, indicating that there is no relevant virus replication left. Therefore, the possibility that the

patient will suffer or die from his HIV infection is very unlikely and there 1s nothing else to conclude that
transplantation of CCRS5-delta32 stem cells has led to a functional cure.

Is the patient sterilizing cured?

The principal idea of complete eradication of a pathogen out of the human body goes back to the Paul
Ehrlichs concept of a “therapia sterilisans magna[20]. In the case of HIV-1, a retrovirus that becomes

1073

Hutter G, Ganepola S. Scientific Word Journal 2011



¢, Se puede modificar artificialmente el correceptor?




Las nucleasas en dedos de cinc (“zinc finger”)

a Zinc-finger domains

Nuclease domains

Mutant sequence @

b | =

Double-stranded
break =

Homologous recombination




Successful and persistent engraftment of
ZFN-M-R5-D autologous CD4 T Cells (SB-
728-T) In aviremic HIV-infected subjects
on HAART

CRs#l
2 O1 I

)
F] B( STON Lalezari J et al. 18th CROI, abstract 46, 2011.



Targeting the CCR5 Locus with ZFNs

CCR5 ZFN modifica
Site 165

ZFN pairs targeted to region upstream of the A32 mutation



Sangamo SB-728-0902

Summary

= SB-728-T can be manufactured at doses of 10-30 billion cells from a single
apheresis with a CCRS5 disruption frequency of ~25%

= SB-728-T treatment is well-tolerated
*» Minor reversible infusion-related symptoms

= Improved and sustained increase in total CD4+T-cell counts seen in 5/6 subjects

= Normalization of CD4:CD8 ratios seen in 3/5 subjects

- ZFN-modified T-cells engraft, expand, and persist in peripheral blood

» ZFN-modified CD4+ T-cells detected at frequencies up to 7-fold higher (median 2.9)
than predicted input on day 14

= Expansion of ZFN-modified T cells in PBMC may be due to cell proliferation and/or
altered distribution
- ZFN-modified T-cells engraft and persist in rectal mucosa

= Engraftment and persistence of ZFN-modified T cells in rectal mucosa demonstrated
normal homing to this important tissue




¢,Ha habido mas casos como en paciente Berlin?




Como erradicar la infeccion VIH / sida

* Reducir al minimo los nuevos contagios

e Curar alos infectados
— Erradicar el virus



¢ Podremos erradicar la infeccion VIH?
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Hacia la curacion del VIH
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“"TOWARDS AN HIV CURE": GLOBAL
SCIENTIFIC STRATEGY

towards an

cure

sclence driven

HIV Cure Pre Conference
Symposium at 1AS 2013
CIAS/Ryan Rayburn - Commersalimage Registration
e AIDS Workshop Under the suspices of the Internationsl AIDS Sodety, an intemationsl group
—_— of over 30 scientists in the HIV cure field developed a Global Soentific The Rome Statement
JAS 2009 & before Strategy “Towards an HIV Cure”, The Scentific Working Group worked
towards the establishment of a consensus on the state-of -the-art HIV cure Press Release
Drug Policies research which lays the foundation for the Global Soemtific Strategy. The aim  Launch of the Rome Statement for
Troatment as Prevention of the stratogy is to contribute both to maximizing resources and strategic an HIy Cure
i investment in the most promising strategses in search of a cwre, and to the
Social and Political Reseorch establishment of an international research alfiance and/or expansion and Sign the Statement
global collaboration of existing consortia, Within the Global Soentific Sign the statement of endorsement
Human Rights Strategy, the intemational group of scentists identified seven priority calling for an sccricration of HIV
Efiectiveness and Effioency research aress, spanning basic soence in virology and immunoclogy, Qe research
predinical scence and dinical trials.
| Other Priority Areas
' . ol The seven prionty research arcas are: Call for Abstracts
.Evuwm * Celludar and viral mecharesms that maintain HIV perssstence 1AS 2013 Pre-Conference



Estrategias para la curacion

* Optimizar el TARV
— Tratamiento temprano

* Ceélulas diana resistentes al VIH
— Terapia genica

* Eliminar pool celular con infeccion latente
— Estimular la replicacion



Estrategias para la curacion

* Ceélulas diana resistentes al VIH
— Terapia genica

* Eliminar pool celular con infeccion latente
— Estimular la replicacion




Las nucleasas en dedos de cinc (“zinc finger”)

liﬂtrnduce L5B

Chromosome

Fepair template

recombination l

Figure 1: D5SB-enhanced gene targeting

http:/lwww.zincfingers.org/scientific-background.htm



Estrategias para la curacion

* Eliminar pool celular con infeccion latente
— Estimular la replicacion



Células con infeccidn latente
HIV Viral load
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Reservorios anatomicos




Reservorios anatobmicos

HIV Viral load

DCs, macrophages, astrocytes




Ceélulas con infeccion latente: escasas y dificiles de

detectar




Purgar los reservorios

o |L-7

« HDAC Inhibition
— Valproic acid

* Prostratin

« HMBA

CD4" T cells




Estrategias para erradicar el virus en los pacientes

con TAR

Use of
aggressive drug Use of virus
regimens purging agents
Early -,
initiation of 4% 8 kY Use of HIV-
antiretroviral | ( § ‘ specific killing
therapy : Y agents
Enhancement ’ ‘ Modification of
of anti-HIV host genetics
immunity Better understanding

of HIV basic science

Chun TW & Fauci AS. AIDS 2012



Que tipo de curacion queremos

Modelo enfermedad

Modelo oncoldgico

Infecciosa
Eliminacion total del VIH Vida saludable sin TARV
HIV RNA < 1 cop/ml HIV RNA < 50 cop/ml

Esterilizante Curacion funcional



Infeccion VIH ¢Podremos curarla?

. hay gue ser muy imagunativoy y
-{'Wr Lo valentia de otreverse o hacer
realidad lo- imagunado’.

(Sobre una dea de Jonay Salk)



...y gracias por vuestra atencion




