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T-cell Cytotoxicit
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T-cell Cytoxicity: TA recognition & more
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T-cell Cytoxicity: TA recognition & more
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TlLs

TILs / tumor Expansion of T-cells
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Impact of Prior
Treatment on the
Efficacy of Adoptive
Transfer of Tumor-
Infiltrating
Lymphocytes in
Patients with
Metastatic Melanoma

Seitter SJ et al.
Clin Cancer Res
2021;27:5289-98
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“... response in 49% of the patients with melanoma who received TTILS (most of whom had previously received anti—PD-1 therapy), as compared with a

response in 21% of the patients who received ipilimumab, findings that show the clear superiority of TIL therapy over ... (CTLA-4) blockade as second-

line treatment. Both multicenter investigations show that TIL therapy can no longer be considered a “boutique” treatment and is entering the mainstream.
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ACT -> durable responses in solid tumors
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productos sanitarios

Area de Ensayos Clinicos

ASUNTO: Respuesta a Condiciones en la Resolucion de Autorizacion
2020-003638-19

DESTINATARIO: CTU CLINIC
Villarroel 170
08036 Barcelona

PROMOTOR: Fundacié Clinic per a la Recerca Biomédica
Rossello 149-153
08036 Barcelona

En relacion con las respuestas recibidas en fecha 11 de Julio de 2022 para las condiciones de la
Resolucién de Autorizacion del ensayo clinico titulado:

Tratamiento de cancer de mama triple negativo avanzado o metastasico con terapia adoptiva de
linfocitos infiltrantes de tumor PD1 positivo.

Tras evaluar la respuesta a las condiciones de autorizacién de este ensayo, la AEMPS comunica que
esta conforme con las mismas.
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Months since Randomization

The NEW ENGLAND JOURNAL of MEDICINE

RESEARCH SUMMARY

Tumor-Infiltrating Lymphocyte Therapy or Ipilimumab

in Advanced Melanoma
Rohaan MW etal. DOI: 10.1056]NEJM032210233
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cell therapy with TILs than among those who received
ipilimumab immunotherapy.




From TILs to T-cell modified therapy

3\ TiLs / tumor
4 disgregation

T-cell expansion by %
@ IL2/CD3+CD28 _ p .o

N
" \ Hl#r TIL infusion
n
c? \ Expansion
\J ll ,'I Preconditioning
£\
NS
PATIENT
UNDER GMP
CONDITIONS
PATIENT
*
*
Cell expansion
Lymphocyte

transduction

T-cell expansion by
CD3 + CD28 beads

g

T-cell infusion

Monitoring

v

3 D& AL
(/\\\/V N\ #/
AN

<

ha

Cryopreservatio
n

lymphocytes against
tumor

APSEj

sart Joar
de D @



Figure by author
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Ex vivo modification of T-cell
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Ware: All clinical studies using TCR therapy agminst malignant melanoma registered on Clinical Trials.gov. 'Mo updated information on enrolment available; "Ref 102; *Ref 103; *Ref 102; *Ref 104; *Ref 77; "Ref 105; "Ref 53.

Trial number
NCTOOS092E8
MNMCTOMG1 2222
NCTO910650
MCT02654821
NCTOO923 195
MNCTOG10311
MNCTOOS09406
MNCTOOETOT 48

MCTO1457 131
MNCTO1350401
MNCTO1967823
NCTO2062359
MNCTO2366546

NCT02457 650

MNCTO2ZE69217

MNCTO3638206

NCT03399448

MCTO1273181
NCTO2153905
MCTOZ111850

MNCTO1694472
MNCT03132922
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Ex vivo modification of T-cell

Humphries
C, Nature
504, S13-
S15 2013
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CAR = Chimeric Antigen Receptor

Antibody TcR
TN . Y Complex
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CARs in T-cells =
CARTs
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CAR evolution
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CARs in T-cells =
CARTs

“Cytotoxic” T-cell
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Immunotherapy
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FDA / EMA CART19/ CART-BCMA approved:
Since August-October 2017 (FDA) / Julv 2018 (EMA) / July 2020 (FDA) / February 2022 (FDA)
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Biological principles of CAR T- cells.

CAR-T as antitumoral immunotherapy is based on 3 main factors
1. The product, engineered T-lymphocytes:

a) Cytotoxic T-cells (mainly CD8+).

b) Cytokine producing cells (mainly CD4+).

c) Capacity of Proliferation (both).

d) Capacity of cell survival and persistence (both).

2. Own Immune system (the main uncontroled parameter
3. Clinical management of the process and the patient
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Academic manufacture of CAR-T.

By now, all the CAR-T have been initially developed from
research teams, so (by now) industry is “just” defining
how to introduce large-scale production (accessibility?)
and a perfect tracking of the process.

Academic manufacture is (by now) the base for
Introducing and improving new proposals.

But, (by now) industrial production and marketing of
ATMPs is almost the only way to hav prqducts.
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Success of CARs: Thousands of patients

Commertial development Fesel el e

tisagenlecleucel i
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Same academic center — close interaction possible

Schedule according to
manufacturing site Schedule patient
capabilities — no storage < hours < hours when finished

Clinic Clinic

SOURCE TRANSFER TO CELL CELL CELL TRANSFER DELIVER
TISSUE | 2l MANUFACTURNG |l Zll ISOLATION P> ExpaNsION P> HARVEST TO BEDSIDE | 2 TO PATIENT

<1day <1day Schedule patient
when finished
(100s of sites)

Order/prescription
(100s of sites)

Commercial manufacturing - clinic and manufacturing center are physically disconnected

- g
7~ 2) Clinic e Sart Juan
Q) Barcelona liE IDHBAPS de D ©

BARCELONA



Clinical Trials “Chimeric Antigen Receptor = 968

September 2023
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CART19 : August 2011, “seminal” article

The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT ‘

Chimeric Antigen Receptor-Moditied
T Cells in Chronic Lymphoid Leukemia

David L. Porter, M.D., Bruce L. Levine, Ph.D., Michael Kalos, Ph.D.,
Adam Bagg, M.D., and Carl H. June, M.D.

N ENGL ) MED 365;8 NEJM.ORG AUGUST 25, 2011
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Acute Lymphoblastic
Leukemia (ALL)

Chronic Lymphocytic
Leukemia (CLL)

Non-Hodgkin
Lymphoma (NHL)
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@he Philadelphia Tnquiver signin/

Obituaries

- Bill Ludwig, patient who helped pioneer cancer
immunotherapy at Penn, dies at 75 of COVID-19

The South Jersey man beat end-stage cancer with a breakthrough immune therapy. But he couldn’t beat the
pandemic.
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2-G CAR

S C FV = Tumor Antigen Recognition
Current CARs

hinge +
Transmembrane
(CD8a ... others)

CD137 /cD28 =2nd signal - 3" signal

(Costimulatory domain)

CD?)C = 1st signal

(Signalling domairg C% gg,r,ézlom IDH BAPS 9 ;tnsgfag
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FDA / EMA CART19/ CART-BCMA approved:
Since August-October 2017 (FDA) / Julv 2018 (EMA) / July 2020 (FDA) / February 2022 (FDA)

O KYMRIAH

Suspension

(tisagenlecleucel) forwinfusio

S YESCARTA" .

Suspensien

(axicabtagene ciloleucel) s~

A GILEAD Comp

{/Kite

VTECARTUS™

Suspe

(brexucabtagene autoleucel) ™

) NOVARTIS

Novartis ALL & DLBCL <25y
USA: 475,000 $ / patient)

Spain: 320 m€

Kite NHL DLBCL:
USA 373 m$ / patient

Spain: 320 m€
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Breyanzi’
(lisocabtagene maraleucel) smseton

Kite MBCL Lymphoma (FDA) L'"' Bristol Myers Squibb”

. CART-BCMA approved. 2022
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Best treatments for

Aim

our patients

@ Variable Region,V
Constant Region,C

CLiNIC ,91
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Clone: A3-B1 (IgG2a)
1990

P. Engel, C. Serra, R.
Vilella
SIr
HC

ScFv (single chain
variable fragment)

Unl\t/ersilty of Pennsylvan
Manel Juan — Visiting prof.

CAR de5|gn & production

HEK-283t
call line

’.’. .

In vitro CAR19-mediated T cell cytotoxic
activity
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ARI Project
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Hospital
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DATA BASES +

PREVIOUS RESULTS

CAR production

Overlapping of \
products

PBMCs ——>» RNA -RIPCR_PCRproducts === 3 construct

- p— e g [ [ =

> SPECIFIC
PRIMERS

PATIENT

Monitoring

Blood

l Leukoapheresis

LYMPHOCYTES

*

Lymphocyte transduction of
CAR

[

UNDER GMP CONDITIONS

S 5@
eTe

CART infusion

Coding sequence for the chimeric
receptor antigen : CAR

*

Construct

L]
| Transmembrane

4-1BB

cD3

® @
© © © Lentivirus

HEK-293t cell
line

T-cell expansion by
CD3 + CD28 beads
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Cell expansion
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LV production system scale up: “LENTI-UP PROJECT”

Current production system | N New production system

Develpoment using Hydro: “Direct” scale-up to Carbo

2.4m? N 10m2 or 30m?
Define conditions:

-Seeding density

-Media perfusion conditions
-Plasmid transfection conditions
(cell density, plasmid-PEI
concentrations)

-Harvest conditions

|
-. N -t G t ll Generalitat de Catalunya S En;.:gi:%%f:;ea '% GOBIERNO | MINISTERIO Plan de R L. ﬁ I D BA P s ¥ Sa 598}4”
ext Generation C Departament de Recerca 2 R %ﬁﬁ,ﬁ% DEEAA | EocioN RV Transtorma e o iencia de Vg ©
= 5 a extGeneration| a = vy Resiliencia
Catalunya S i Universitats BARCEN R



ARI-0001 cells (varnimcabtagene autoleucel [varnim-cel])

ARI-0001 2™ generation

CAR construct
f—\-‘ —
[ Antigen-
ﬁf recagnition
|  Hinge+
cDs _| transmembranea
1 4-1BB |
L0 . | signating
Hegpital Usitedrsitar CD3z dﬂ m-ﬂiﬂE

Castella M, et al. Mol. Ther. 2019
Ortiz-Maldonado V, et al. Mol Ther. 2021

ARI-0001
gene

CDe

4-1BB

CD3z

3" gen
Lentiviral
vector

Autologous
T-cells

CliniMACS
Prodigy®

ARI-0001
CAR T-cells

1 - Cell selection: CD4 +CD8 (1:1)
2 - T-cell activation: TransAct (CD28 + CD3)
3 - T-cell expansion: IL7 + IL15

§il ~ 2) Clinic sart Joan
\\)5 Barcelona | il |D| BAPS de D O
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Overall survival

Eficaciai seguretat de varnim-cel comparada amb brexu-cel en pacients
adults amb leucémia limfoblastica aguda refractaria o recaiguda

CRR 89% (79-95%) CRR 71% (57-82%)
_ All grades oy harades

5206 (40-65%) 7% (3-17%) CRS  89% (78-94%)  24% (14-36%)
ICANS 7% (3-17%) 0% (0-6%) ICANS  60% (47-72%)  25% (16-38%)
100 | Median (85% CI), mo

— Patients with CR or CRi (n=39) 26.0 [21 9 -NE)
— Others (n=16)

_ All treated patients (N=55)

25.4 :152 NE)
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Eficaciai seguretat de varnim-cel comparada amb brexu-cel en pacients
adults amb leucémia limfoblastica aguda refractaria o recaiguda

CRR 89% (79-95%) CRR 71% (57-82%)
_ All grades oy harades

520 (40-65%) | 7% (3-17%) CRS 89% (78-94%) | 24% (14-36%)
@G: fan [p5% CI), mo
— Patients with CR or CRi {(n=39) 26.0 (1.9-MNE)
_ gg - : — OHhars (n=16) 2.4 (0.7-NE)
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CART19-BE-01

7/ (NCT03144583)

CT CART19-BE-02
(NCT04778579)

23 pts; FD

15 pts; SD

Follow-up and Management of pts
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productos sanitarios USO HUMANO

= MINISTERIO m agencia espafiola de DEPARTAMENTO
@% DE SANIDAD 0 medicamentos y DE MEDICAMENTOS DE

3

Conceder la autorizacion de uso del medicamento de terapia avanzada de
fabricacion no industrial “ARI-0001 dispersién para perfusién, que contiene

0,1-1x106 células/kg — Hospital Clinic de Barcelona ”, en el ambito y con las
condiciones que se especifican a continuacion:

Codigo Nacional: Formato:
730228 ARI-0001 dispersion para perfusion, que contiene

0,1-1x106 células/kg — Hospital Clinic de Barcelona, 1
bolsa de criopreservacion CryoMacs de 30 ml

Agencia Espaiiola de Medicamentos y Productos Sanitarios (AEMPS) CSV: 3T9KDDEAFS
Fecha de la firma: 01/02/2021 | | |
Puede comprobar la autenbcidad del documenio en la sede de la AEMPS:htips-{localizador. aemps.es
|CDF[HEG ELECTROMICO | Paginaides Cf CAMPEZO, 1 - EDIFICIO 8
28022 MADRID "
smhasm@aemps.es Tel- oig225073 T ITan

Fax 918225043 Dz ©



EUROPEAN MEDICINES AGENCY

SCIENGCE MEDICINES HEALTH

16 December 2021
EMA/720469/2021
Human Medicines Division

Subject: Request fo

eligibility to the PRIME scheme

With reference to your request dated 19/10/2021 for access to the PRIME scheme for ARI-0001 in the
treatment of patients older than 25 years with relapsed/refractory acute lymphoblastic leukaemia
(ALL), I would like to inform you that the CHMP during its December 2021 meeting has considered
your justification and the recommendation from the Committee for Advanced Therapies (CAT).

Based on the claims, the justification for such claims and the description of the available data provided

f’ythD: Access to support through the PRIME scheme is therefore confirmed.
olde

cell therapy (allo-HSCT). There is a need for improved therapies to increase remission rates, bridge
patients until transplant, and ultimately improve survival in adults with relapsed/refractory ALL.
Therefore, an unmet need in the proposed patient population is confirmed.

e There is a strong pharmacological rationale for use of ARI-0001 in ALL, further supported by
results from a CD19+ cell-line derived xenograft mouse model showing anti-tumour activity of the

fnl 7 sart Joan
product. ) Clinic =] Sa <
Barcelona = i+ IDQBAPS de D
e Clinical data show promising efficacy of ARI-0001 in relapsed/refractory ALL patients older than 25 BARCELONA



. cplo — BCWA

B Lymphoma Lymphoplasmocitoid Myeloma

CD38, clg(k/A), CDS6

CD19,CD20. slg(k/A)  CD19, CD-20, slg(k/A)

CDI19, CD-20
slg(k/A) dim, CDS
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ARI-0002h cells (cesnicabtagene autoleucel [cesni-cel])

ARI-0002h 2 generation ARI-0002 CliniMACS ARI-0002
CAR construct gene Prodigy® CAR T-cells
3" gen
Lanti?;ral ol .
_ _ vector “ |!:.'.|.j'-"i-'!-',:
( Antigen- _ 1L % l J
ﬁr recognition / ) 111
- : coe i 3
Hinge + '-, T :
CD8 | transmembrane i + iy
— 4-1BB L. -
¥ 4'1BE /_..-—--._ _
CLINIC B8 | Cignaling :
Hespital Universitari CD3z dﬂmainE Chaz | /
- - N X g 1 - Cell selection: CD4 + CD8 (1:1)
Mtﬂ'ﬂ:ﬂus 2 - T-cell activation: TransAct (CD28 + CD3)
T-cells

Pérez-Amil L, et al. Haematologica. 2021

3 - T-cell expansion: IL7 + IL15

o

A Oliver-Caldes, et al. Lancet Oncology 2023 0 ) clinic
S )) Barcelona

7 santJsan
o IDnBAPS A9

U
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O Unknown

44 patients assessed for eligibility Bl Death

Bl Frogressive disease

5 excluded 3 Partial response

3 Very good partial response
B Complete response

4 non-compliance of selection criteria
3 logistical issues
2 other treatment options were considered

35 enrolled

5 did not receive intervention
—™ 2 progression or death before apheresis
3 progression or death before final product release

| Overall response

30 received ARIDOO2R

Grade 1 Grade 2 Grade 3-4

14 discontinued

—®  12progression _ Cytokine release syndrome 15/24(63%)  9/24(38%) ©
2 deathwithout progression Immune effector cell-associated neurotoxicity syndrome 0 0 0
b i Infusion reaction 1/30 (3%) 0 0
16 continued i Tumour lysis syndrome 0 1/30(3%) 0
L ; Persistent cytopenias o 0 20/30 (67%)
30induded in analyses 4—----—------------:
cca 9
, Clinic = 1pllpaps >a-tJoar
Oliver-Caldés et al. Lancet Oncol 2023 CC 3 Barcelona | i+ de D @

UNIVERSITATw
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What is ARI-0003?

o

JDOVTDIVL TDIVIDIDL

Constructo CA
anti-CD19

anti-BCMA

Constructo CAR

-

cD8

CD3z 4-1BB

TNFRSF17
hu scFv

CcD8

CD3z 4-1BB

\_

Vector lentiviral
anti-CD19

Vector lentiviral
anti-BCMA

J

CliniMACS
Prodigy®

Células CAR-T \

anti CD19 y BCMA

posessesioa |l
DD o |

[

.

~
1 - Seleccion celular: CD4 + CD8 (1:1)

2 - Activacion celular: TransAct (CD28 + CD3)

3 - Expancion celular: IL7 +IL15

)/
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100 =

cohort size:
90 —

<10 O
11-49
w1 O O
50-100 O
70—
100+O

response rate, %

Schoenfeld and O'Cearbhaill .The Cancer Journal. 27(2):134-142, 2021
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ANTITUMORAL TARGETS (and others) with CAR-T (in HCB/HSJD)

Hematological tumors: Solid tumors
O (CD19 - B-Leukemia & Lymphomas « HER2 (4D5 variant )— BC, OC,,
 |[L13Ra - GBM
ARI-0001 o varnimcabtagene autoleucel . PSMA _ C P
O CD269 /BCMA — Multiple myeloma .

Autoimmunity, Tx rejection, ..

ARI-0002h

* CD7,CD1a-T lineage ] o
e CD123, Gya-1, ..., - LMA .... « CAAR-HLA_ A*2 —rejection, .

« CAR-Treg
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World Exclusive: CAR-T CeII Therapy Successfully
Used Against Autoimmune Disease (Medicine)

13 AUG 2021 | JAISRIPADHI | LEAVE A COMMENT

Clinic e sart Jyan
67 @3 Barcelona m! IDH BAPS de D ©




medicine Nature Medicine volume 28, pages 21242132
(15 September 2022)

Anti-CD19 CAR T cell therapy for refractory
systemic lupus erythematosus

Andreas Mackensen©"28, Fabian Miiller?#, Dimitrios Mougiakakos"?*#, Sebastian Boltz(924,
Artur Wilhelm©24, Michael Aigner'?, Simon V&lkI'?, David Simon©24, Arnd Kleyer 24,

Luis Munoz?#, Sascha Kretschmann'?, Soraya Kharboutli*?, Regina Gary'?, Hannah Reimann©'?,
Wolf Résler*?, Stefan Uderhardt?#, Holger Bang®, Martin Herrmann©24, Arif Biilent Ekici©®5,
Christian Buettner®, Katharina Maria Habenicht?, Thomas H. Winkler©7?, Gerhard Krénke @248
and Georg Schett (2485

5 pacientes con LES (4 mujeres +1 hombre) de 22 (6) afios, duracion 4 (8) afos y enfermedad activa:
16 (8) refractarios a varios tratamientos farmacolégicos inmunosupresores reciben CART19.

LS g »
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Barcelona | i+ ID n BAPS de D ©
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Conclusions

?

o)

Academic CART-cell developmer ,a’y\ o
ot
Requires a change of ment \.&@ "\Q o{\(’ o ot e L R
Y LN
Requires help from e o& (&(\Q o* ;on
QO Q'b \\‘50
Requires stamir 2 Oha isn't entirely happy with the
current situation ( slike the Hospital Exemption Clause)
“Where there is a will, there is a way’, ... if we are flexible.

Slide adapted of the initial proposal of Dr. Delgado

. g |
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\S )) Barcelona | i | Dn BAPS de D ©
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Clinical Production

Units Unit(s)

Patients

Regulation / Pharmacovigilance

Translational
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How is involved in our “ARI program”?
(>200 professionals)

Hospital directions

Ow
S
Internal Medicine Apheresis 8 :_;f—
unit o3
Pediatric » 3
Oncohematolog .. CAR-T
Adult Clinic PathOIOgy Production & development: ;<1
management: . - Immunolog %
SEINE(oelglefel[ele)YA Biochemistry =
y =
=
Pharmacovigilance & Regulation: S
Pharmacology
'C}o H HI T (11 H L] HHH Q(o
4 . Animal facilities Translational Omics” facilities &
Research &

oy,
9") ~A(8\’e’
. . QO
Research Direction R

7 sart 3an
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Qui esta involucrate en el nostre “Programa ARI”?
(>280 professionals)
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Immunology
Mariona Pascal

Marta Espafiol

E. Azucena Gonzalez-Navarro
Daniel Benitez, Raquel Cabezdn
Natalia Egri, Carlota Garcia-Hoz, Maria Sanchez,
Jordi Yaglie

Miguel Caballero, Anna Boronat,
Maria Castella, Hugo Calderodn, ... ...
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Guillermo Suiié
Beatriz Martin Antonio
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Nela Klein,
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Pablo Menéndez
Clara Bueno

Julio Castano (BST), ...

AT Unit - GeneVector

Esteve Trias, ...
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Sara Varea, Eulalia Olesti, Joan Albert Arnaiz, ...

Creatio UB

Josen Maria Canals

P “Martinez Hospital management
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Antoni Castells

«dult Hematology Aurea Mira

Julio Delgado Manel del Castillo

Valentin Ortiz Miquel Pons

Carlos Fdez Larrea

Eva Giné AEMPS

Gerardo Rodriguez

Aina Oliver, Alex Bataller  collaborators:
Armando Lopez-Guillermo  Upenn, UCLA,

Jordi Esteve BST, 12-0O, CUN, HUS,
Alvaro Urbano-Ispizua, ... HAM, HUVR, SERGAS-

L §HUS, HRyC, Ozkaidetza,
Pediatric Hematology (HSJD

Susana Rives

Anna Alonso

Montse Torrabadell, ... ...
Oncology

Aleix Prat

Nduria Chic, ...




Chemotherapy

Vaccination
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Adoptive T-cell
immunotherapy

Perez-Garcia JL et al
Cur Op Immunol 2014
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T-reg depletion/
inactivation

adiotherapy

c-PD1
o-PD-L1
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Antiangiogenic
therapy

—Clinical Standard
—Clinical Trials
—Preclinical Studies
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