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MISSION: To monitor immune-related events in clinical trials, with the final aim of
providing additional information to tailor patient management and treatment
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Identification and validation of immune biomarkers

able to predict clinical outcome after HSCT

Relapse Incidence

- Tumor-specific T cells are
exhausted in patients prone
to relapse

- Early ditferentiated T, and
T\ are exhausted at relapse
(Nowviello, Manfredi et al., Nat
Comm 2019)

Non Relapse Mortality

Higher CD8* T cell counts
predict better haplo-HSCT
outcome

(Bondanza et al, BMT 2018)

Donor

@ HsCT

—

Q_.

Host

GvHD

Sirolimus-based GvHD
prophylaxis promotes the in
vivo expansion of Typs
(Peccatori et al., Leukemia 2015)
(Cieri et al., BBMT 2015)

Severe Infectious
adverse events

Early recovery of CMV
immunity after HSCT
predicts the risk of infectious

complications
(Noviello et al., BMT 2015)
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Immunomonitoring in cell- and gene-therapy

Tracking genetically engineered lymphocytes
long-term reveals the dynamics of T cell
immunological memory

Giacomo Oliveira,’? Eliana Ruggiero,’ Maria Teresa Lupo Stanghellini,* Nicoletta Cieri,'*
Mattio D'Agostino,’? Raffaele Fronza,?® Christina Lulay,? Francesca Dionisio,” Sara Mastaglio,’*
Raffaella Greco,* Jacopo Peccatori,” Alessandro Aiuti,® Alessandro Ambrosi,? Luca Biasco,’
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Manfred Schmidt,® Claudio Bordignon,*” Fabio Ciceri,>*® Chiara Bonini'?**

www.ScienceTranslationalMedicine.org 9 December 2015 Vol 7 Issue 317 317ra198

nature

medicine

Correction of junctional epidermolysis bullosa by
transplantation of genetically modified epidermal
stem cells

Fulvio Mavilio!, Graziella Pellegrini'?, Stefano Ferrari?, Francesca Di Nunzio', Enzo Di lorio?,

Alessandra Recchia!, Giulietta Maruggi!, Giuliana Ferrari’, Elena Provasi?, Chiara Bonini?, Sergio Capurro®,

Andrea Conti® Cristina Magnoni®, Alberto Giannetti® & Michele De Luca'?

NATURE MEDICINE VOLUME 12 | NUMBER 12 | DECEMBER 2006

EMBO

Molecular Medicine

Intra-arterial transplantation of
HLA-matched donor mesoangioblasts
in Duchenne muscular dystrophy

Giulio Cossu™’, Stefano C Previtali**", Sara Napolitano®®, Maria Pia Cicalese®®,

Francesco Saverio Tedesco®, Francesca Nicastro”®, Maddalena Noviello®, Urmas Roostalu®,

Maria Grazia Natali Sora®, Marina Scarlato®, Maurizio De Pellegrin®, Claudia Godi®"?,
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Fabio Ciceri*™™"

EMBO Mol Med (2015)7:1513-1528



\ 55gs.07 To perform immunomonitoring of phase I clinical
trials we need to comply with GCLP standard
(Determina AIFA 809/2015)

SCOPE:

To provide a framework for the analysis of samples from clinical
trials to ensure the reliability, consistency and integrity of the data
generated while protecting the rights, safety and well-being of

participants



Nl eteee T perform immunomonitoring of phase I clinical
trials we need to comply with GCLP standard
(Determina AIFA 809/2015)

LEGAL REQUIREMENTS:
AN
ISO AlFA

/If
Good Clinical Laboratory 0001:2015 Italian Medicines Agency
Practice (GCLP)

* World Health

V Organization

GCP internal Audit
4th September 2019

Start date: ISO certification AIFA self-certification AIFA authorization
July 2018 13th May 2019 25th October 2019 17th November

Quality System certification and AIFA authorization process
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ISO:
1. Mission of the Lab and context analysis

AN
2. Implementation of Project planning tools and risks analysis approach Iso
N\~ 4

3. Continuous improvement: identification of goals and control of the

9001:2015
performance

GCLP:

4. Ensure that qualified personnel, appropriate facilities, equipment i‘,
N

and materials are available in the trial facility

5. Procedures for the receipt, handling, storage, retrieval and
management of trial materials should be designed to prevent mix-ups
and maintain their integrity

6. A written analytical plan should exist prior to the initiation of the / I
work and be available to all the staff ] I
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Organization and personnel

DIRETTORE (DIR)

[ Ufficio 0&Q ]

4 A
Referenti Scientifici Fo--
(. J
(" N\
Referente Strumenti (RS)
(. /

(" N
--1 Quality Assurance (QA)

. . J

- ! ~
Referente Qualita (RFQ)

& J

4 N
Referente Logistica (RL)

Vs

] [Analytical Project Staff (APS)}( ______

-

Analytical Project Manager (APM) } [ Responsabile Archivio (RA) }

——— Rapporto gerarchico
_____ Rapporto funzionale

Funzioni / strutture non
afferenti al Lab. Fase |
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N 15608, ospecl Project planning tools: our process map

Cliente

Protocollo

I0S MITICi 005 «Gestione | /&
/ degli Analytical Projects» .I

Pianificazione delle attivita (P1)

L]
i Analisi di fattibilita di nuovi protocolli )
+  Stesura e approvazione dell’Analytical Plan IOS MITIiCi 008 «Gestione dei | |
» Emendamenti dell’Analytical Plan /v campioni biologici» I
o Gestione di campioni biologici e esecuzione dei test (P2)
IOS MITiCi 014-024 «  Accettazione del campione biologico

I0OS MITICi 005 «Gestione
degli Analytical Projects»

Processamento campioni \ +  Conservazione del campione biologico

. . . . Processamento del campione biologico
Esecuzione ed analisi saggi Esecuzione dei test

Chiusura dello studio (P3)
* Redazione di Analytical Report
I0OS MITiICi 001, 002, 003, +  Archiviazione di documenti e registrazioni

~ 004, 009, 010, 011, 012, 013

4. - T - | I
n Gestione Risorse (P4) Valutazione delle prestazioni e

«  Approvvigionamento e gestione di materiali e reagenti miglioramento (P5)
» Gestione della strumentazione, Gestione degli ambienti
*  Gestione del personale, Documentazione, Conoscenza :

Organizzativa

Pubblicazioni
Scientifiche

Misurazione e analisi degli indicatori
Gestione delle NC, AC/AP/AM

Soddisfazione del cliente

* Comunicazione, Repository Riesame della direzione —— |1OS MITICi 009

« Validazione metodiche

Risk-based thinking

Confidential



N LRCCS. Ospedsle Prospective observational study to evaluate the
relevance of CMV- specific T-cell frequencies in
patients undergoing allogeneic HSCT

45 days after FBqgaFients enrolled CMV Clinically Relevant Events (CRE)
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\ recs.omese Phase 11 clinical trial to confirm the efficacy and safety
of autologous genetically modified epidermal grafts in
patients with junctional Epidermolysis Bullosa

Sponsor: Holostem

Laboratories Clinical, me Follow-up 1 year
Involved biochemic: ¥ \ s Life-long surveillance
] Secondary Endpoints
Clinical Skin biopsy f )
Centre the patient \ To evaluate the potential
o . . .
°§ g ) immune reactions against
o € . .
1 N the transgenic protein
o E b
g 7 _
Cultivationof % . Culture of epidermal What we’ll do
t 1 2 2 heets of d cell . . .
Holostem Temesm 8 : sheets of comected cells Longitudinal analysis
praple < <[ 1. J before and after therapy to
IZ??:;J g Safety testing evaluate the presence of
~ SISGS £ fars = potentially harmful
Hirsch et al, Nature 2017 iImmune responses against
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N roggoweie  Clinical CAR-T cell therapy program in OSR

N Funzionigramma Nominale XXX
Pag. 1/1
Programma CAR-T cell therapy Ospedale San Raffaele
DIRETTORE Programma CAR-T cell therapy
Prof. Ciceri Fabio
i REFERENTI PER IL COORDINAMENTO FUNZIONALE : i
) H Quality Manager: Consuelo Corti H
= Lymphoma Unit ! Medical Supervisor: Matteo G Carrabba !
i . oo I
§ B (Or Ferreri) . i UAT e LMC: Raffaella Milani (2) |
= H Account Manager: Stefania Trinca i
¢ i ‘Ward Manager: Antonella Biella i
6 i i
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= 5 | CarTBoard | ini
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[7a) et et ————— il
3 o | (DOr Marcatti) Monti G. (RIA) Corti C.
Peccatori ).
Greco R.
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E | —
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N LRCCS. Ospedsle Suicide gene therapy after HSCT:
immune correlates to persistence

Long-term persistence of genetically modified cells correlates with the amount of
infused Tqr,; and is mediated by antigen exposure (Oliveira Sci Transl Med 2015)

Clonal distribution
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CAR-T: immune correlates to response

Response to CAR-T is correlated to composition of T cell products, CAR-T expansion
and persistence, presence of B cell aplasia, IL-6/STAT3 pathway activation and
percentage of CD8*CD27*PD-1" in CAR-T (Porter Sci Transl Med 2015, Fraietta Nat Med

2018)

CR PR, PR NR
F HE DO

Early memory T cell

Nonexhausted T cell

Naive vs. activated T;2 Cd4™ T cell
Unstimulated vs. stimulated memory T cell
Resting vs. bystander activated CD4" T cell
Conventional vs. effector memory T cell
Multipotent vs. progenitor CD4 T cell
Memory vs. effector CD8" T cell
Exhausted vs. effector T cell

Exhausted T cell

Activated T, ;2 vs. naive CD4™ T cell
Stimulated vs. unstimulated memory T cell
Glycolysis

Hypoxia

Effector vs. memory CD8™ T cell
Apoptosis

Gene
set score

Fraietta et al,
Nat Med 2018
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) L2508, o CAR-T: immune correlates to toxicity

CAR-T induced CRS and neurotoxicity in preclinical models are mediated by myeloid
cells-derived IL-6, IL-1 and iNOS (Norelli Nat Med 2018, Giavridis Nat Med 2018)
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San Raffaele

v' To perform a longitudinal detailed analysis of T and B lymphocytes and myeloid
cells, including presence of CD8"CD27PD-1-, TSCM phenotype and expression of
molecules involved in myeloid-lymphoid interactions

v To specifically evaluate CAR-T fitness and correlate it to response to therapy

v' To dissect the contribution of myeloid-, endothelial- and T cell- derived factors to
the development of severe CRS and neurotoxicity

v' To trace CAR-T clonotypes by molecular markers

‘ Immune correlates to response, long-term persistence and toxicity

Confidential
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