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Limitations of autologous and possible solutions

offered by allogeneic CAR T cells
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Allogenic sources of CAR T cell therapy

Donor-derived (CART and CARCIK)
Universal, gene-edited
Non-T cell based (iNKT, NK)

Induced pluripotent stem cell

- Towards universal, Off the shelf CAR T cell therapy?
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1. Donor-derived CAR T cells

v Donor T cell collection . v Manufacture é v Infusion
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1. Donor-derived CD19 CAR T cells for lymphoproliferative diseases
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2. Universal gene-edited CART — TALEN

~/ TALEN (transcription activator-like effector nuclease)
5 C& . TCRa editing - avoid alloreactivity
" hossemn £~ . . CD52 editing — alemtuzumab resistance
—_—— | } :;;' o
_", | e
—t?c? A
s

Gers C2ang
TALEW" Muswam

Aathor maruscript
Canwt idnonmv Asbor ruamas Tyr woalivis o P XE4 Savntwr 10

: | CAR T @ HHS Public Access

Pbiited » Mool sdiond Soem
Larwor o 800 Noomerdnn SHHH o8I5S a5 04 1D THIASAY vl i e

SCIENCE TRANSLATIONAL MEQICINE | REFORT
~ UCART19, & first-in<tass allogensic anti-CD19 chincic antigen

CARCEN T e A recepior T.cell therapy for adults with relapsed or refractory
e < .
Molecular remission of infant B-ALL after infusion of ~ ~wwee EVEHE acaily Apnpivi ity Niammin (ALY S piu Ty e,
universal TALEN gene-edited CAR T cells T e
. ' . . “ Redtwn Benparin
"::."'-M l‘l-:t”a?'-‘ll mlml'ﬁuywm.:ml "‘:’m ’ ' Depwrmwes of Heemstologosd Walono, fings Cobege hnpas NHS Fausdaton Trus, Lordon

Duvabe Prowr,' Gt Ahosn” Dimbedy Givour,” Giewanes Lucchind.” Sereh 3 UR Yoprw buftu Stuotat Same and Provamtvion Rotrmes X Gotspe Lpden
Wlhaw Wliaed* Bkt Chimsa” Kl 8 M‘u' s Ohan,* Fassiy Farssnh, Livecod. VA
Adran 2 Theashar' Ajzy Veorn," Martin Puie.” Pad Ve’ N Jein

Thw Lindverniy of Yoo MO Anderon Canos Condet Hmaan TX LISA

y 4



9° WORKSE ™™ *** EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

2. Universal gene-edited - CRISPR-Cas9

Multiplexed CRISPR-Cas® gene editing applications in combination with novel cell resources
to enhance CAR T-cell efficacy and to produce a universal 'off-the-shelf' product

Cas? variants to fine-tune transcriptional

TRAC, BZM
and epigenetic requlation
D KPT P
riCasS Bace A
“F aneny J
-No GVHD_ — ;f:"’:
- No rejection o PR 0, fitnors

- Allogenic ‘off<the-shelf option

Enhanced Cytokine Profile
p » e . - ” a . ’
. & IL-7,1L-12, IL-15, IL-18
- Restrained differentiation GM-CSF, IL-6, less inhibited by
- Less exhaustion, greater persistance Lok, 1L-0, 185
g nes = immunosupressive factors in TME

- Reduced apoptosis

Dimitri et al. Molecular Cancer,2022’lr
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2. Clinical trials of engineering CAR-T cells based
on CRISPR/Cas 9 in lymphoproliferative diseases
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3. Non-T cell based: Natural killer cells

REW FHGLAMD JONSBAL o MEDIZINS

[ ORMGINALARTICLE J

Use of CAR-Transduced Natural Killer Cells
in CD19-Positive Lymphoid Tumors
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* Among 11 patients with relapsed or
refractory CD19-positive cancers, a
majority had a response to treatment
with CAR-NK cells without the
development of major toxic effects.

Climical Triad ¥ | Target Artiges |

RCTRX a7

NCID2ESDISS

NCToEmase%,

NCroaoesqies

RCIONSA 135

NCIDRSIITE

KCTO3AL5300

NCTERSTIRIT

NCTOMEG 200G

KCTOIRAL10

mr

LA St

HEN2

NCH2D dganch

i3

DHeeaws
Gmphanae
Leubena
S0M tanvens
Lpmiphoma
Legkena

Azute myoinid
abene

Lmphonae
ke

et asons

%ok teoven

o
Lnabery s

Noeamal el
bing carcer

%82 tanon

NX Coll Sowrte

A2 ook bre
A2 el b
WA ol b
W02 cell brw
ues
A2 el b

Aatohpgos of
sw LIS

uea
MaciSed W52
ol dse

P50 dacived CAR
WK ool b (FT500

Poase

(0

= 5 S =

Spanuw

Porvon Qen BoTheo peuscs
b Co ind

Poronlen BoThenspoutas
Surhos} Cou,

Porma Gun BoThes peurses
Surhos) Co. Led

Poren Gen BoThen peuscy
|Seeveul G0

MD dnderacn Cavont Cardey

Sotuenn Wollgang Goutte
Unbairsing Hos pisd

The Nued Al kated Hoaatal
of Grangitoe Medod
Urdvomurty

MD dvderion Cancme Corter

Anvang Mot oyl Usvertey

Fate Therapeaticy

y 4



9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

3. Non-T cell based: Natural killer cells
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4. Tnduced pluripotent stem cells (iPSC)
derived CART-CD19

Themeli et al, Frontiers Immunology, 201;
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4. iPSC-derived CART-CD19
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As of June 25, 2022, 12 R/R BCL patients were treated. No dose-limiting
toxicities, ICANS, GvHD, or Grade 23 FT819-related adverse events were
observed. Cytokine release syndrome (CRS) occurred in 3 patients (all
Grade <2), indicating a favorable safety profile in early evaluation

Status: Trial was ongoing, but Fate terminated all iPSC-

derived cell therapy programs in April 2024 due to financial

and strategic setbacks.
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Allogeneic CIK cells may represent an ideal platform to transduce chimeric antigen
receptors with a reduced risk of inducing GvHD and cytokine release syndrome

CD3/CD8/CD56 T/EMRA

Restricted Non MHC-
killing restricted
killing

1 Introna M, et al. Bone Marrow Transplant. 2006; 2 Pievani et al, Blood, 2011, 3 Linn et al. Journal of Biomed and Biotech 2010; 4 Sangiolo et al. Journal of Cancer 2011, 5 Introna et al,
Haematologica 2007; 6 Rambaldi A (2015) Leukemia 29(1):1-10; 7 Introna M (2017) Biol Blood Marrow Transplant. 23(12):2070-8; 8 Golay J etal.: Cytotherapy. 2018 Aug,;20(8):1077-
1088 ; 9 Magnani C et al.: Journal of Clinical Investigation 2020
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Non-viral Transposon based CARCIK cell platform
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CARCIK-CD19 Study: Product of Internal Translational Research

Research Preclinical Activities
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CARCIK-CD19: Phase 1 trial

NCT03389035, Sponsor: Fondazione Tettamanti
Pls: A Biondi, A Rambaldi; Sites: ASST-Monza, ASST-Bergamo, IT
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Manufacturing Process & Batch Release Specifications
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Tech transfer of CARCIK-CD19 manufacturing platform

Bergamo

@Ié meetings
(= }43
| materiali

=|| procedure

b j—" g0
— O-[]

— Verification runs

Specifiche
(Product Specification File)




9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

Manufacturing Process and Quality Control

Expansion kinetics and cell viability in 64 CARCIK-CD19 batches manufactured at Verri laboratory (Monza, n
35) and Lanzani laboratory (Bergamo, n 29) and comparison with historical data (Magnani CF et al, JCl

2020).
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Quality Control: Vector Copy Number and Potency Assay

Magnani CF o af, ICI 2020
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Clinical experience with SB-engineered CARCIK-CD19 in B-ALL post HSCT:
patient characteristics

Phase 112 (FT0L) Compassionate Phace 2 (F1065)

Charactoristic

{n = 135) (F102) (n ~ &) (m = 15)
Median age (range), vear 35(1-62) 44 (29-67) 45 (7-66) 39 (1-67)
Pediatric, n (%) 2{13) (D) 2(13) 4(11)
Female, u (%) B{33) 3150) T(47) 18¢20)
Philadelphia chromosome posttive, m (%) 6{40) 2(13) 30 11 (31)
No. of Prior Lines of Therapy
median (range) 1(3-8) 3(2-5) 3(1-6) 3(1-8)
No. of previous allo-SCT, n (%)
1 S (¢0) 4{467) 14(93) 27(75)
2 6 (40) 2(33) 1(7) 925
:;lbo’mzunnb orogamicin before study enrolment, n 2013) 0(0) 0(0) 2(6)
Blinatamomab before study earolment, o (%) 2{13) 21{33) T{47) 1130

Inoturumab oxogamicin + Blinatumomab before

study earelment, o (%5) 1{13) 9 3(20) S(14)
Disease eharactoristics

Extramedullary disease, n (%) 2(13.3) 3{50) 2(133) 7(19)
Median BM Blasts at enrolment (range), %% 50 (5-100) 17.5{5-54)° 10 (4-56) 24 (4-100)

Lussana F, et al. Blood Cancer Journal, 2025
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Efficacy of anti CD19 CARCIK

Efficacy
* Median follow-up 2.2 years
* 30/36 reached CR (83%)
* 86% were MRD-negative

* 12 patients (33%) did not experience a relapse:
* 3 patients (25%) underwent consolidation with a second
alloHSCT
* 6 patients (17%) are still disease-free without additional
therapies (1 with CAR-T circulating after 40 months)
* 3(25%) died in CR (1 due to sepsis, 1 due to hyporexia and

ascites, and 1 due to epilepsy with SNC negativity for disease)
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Lussana F, et al. Blood Cancer Journal, 2025
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Simplification of the production process: feeder-free method and use of the G-REX bioreactor

) Standard method
l.' ~ . :’ ‘.'
’ SR | v |
12 g/
- i# o= e
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- ke o - — ] 4 Streamlining of CARCIK manufacturing:
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: 4 - Shorter cell culture time
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e e aas Segate cedl ecounricr Freerry  Sarh oelese - Next-gen SB plasmids: SB100X and pT4
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CARCIK R&D portfolio
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Cord-blood derived CARCIK in G-REX: toward off-the-shelf CARCIK therapy

* Replacing IL-2 with IL7/IL-15 improve CARCIK memory profile and fitness
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THE FTO4 PROTOCOL: ALLOGENEIC CARCIK-CD19 IN NHL

Aut. AIFA 23/11/23

n® EudraCT /EU CT 2023-505511-20-00 (NCT 05252403)

Dose escalation (Phase I) and expansion (Phase Il)

* Pediatric or adult (age 21 years)
* R/RCD19+ B-cell NHL or CLL

* HIV-related B-NHL eligible

* 22 prior therapies

* Ineligible due to age or
comorbidities (including HIV) to
commercially available CART

* Adequate organ functions
* ECOGPS<2

Primary objectives

» Safety and RP2D (Phase I)
* Efficacy (ORR) (Phase II)

Donor: at least haploidentical (i.e. 4/8 HLA matched by allele typing)

. T.5x10%K, 15108/ Kg | i
(3+3 design) g S Dechelon / [35x10%69

9-12 patlents ‘optional DL, o be gpan after DSMC decision

Phase Il (Simon Design) ;Spathnts! —) Spmnts
Up to 17 patients >3 CRIPR
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Conclusions

* Allogeneic CIK cells are active immune effector cells for the treatment of myeloid
malignancies relapsing after allogeneic transplantation

* Allogeneic CIK cells do not mediate GvHD no matter the type of donor
* Genetically modified allogeneic CIK cells to express a CD19 car are effective for the
treatment of childhood and adult BP-ALL patients relapsing after allogeneic

transplantation

* These cells are currently tested in a new clinical trial with B-NHL for whom no commercial
CAR-T cells are currently available

* New CAR-CIK cells targeting different antigens in lymphoid and myeloid malignancies as
well as solid cancers are currently under investigation in our labs
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