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How to develop a CAR T-cell platform in low-

middle income countries?
» Restricted budget

» Restricted human resources to develop new technologies

 Delay to define regulatory aspects of advanced cell therapy
» Establish new GMP facilities

» Generation of vectors in GMP conditions

» Translational research

» Clinical units and clinicians with the expertise need to



The CAR T-cell in Brazil: Initiatives

INCA:

= Martin Bonamino: pre-clinical study with sleeping beauty transposon vectors

Boldrini:

= Pedro Campos Lima: pre-clinical studies with CD19

Celluris+Eretz Bio (Einstein):
= Pre-clinical studies with CAR anti-CD123 e -CD33

FMRP-USP - Center for cell-based Therapy (Ribeirao Preto)
= Brazilian CAR T Platform

Prodigy: Einstein, USP-SP, PUC-UFPR, Sirio Libanés



The CAR T-cell in Brazil: Initiatives

Human Gene Therapy
© Mary Ann Liebert, Inc.

DOI: 10.1089/hum.2018.218
1

CART cells generated using Sleeping Beauty transposon vectors
and expanded with an EBV-transformed lymphoblastoid cell line

(LCL) display antitumor activity in vitro and in vivo.

Leonardo Chicaybam®*1,2, Luiza Abdo*1, Mayra Carneiro*1, Barbara Peixoto3, Mariana
Viegasl, Priscila de Sousal, Marcia C. Fornazin4, Maria C. Spago4, Angelo Brunelli
Albertoni Laranjeira4, Pedro O. de Campos-Lima5, Alexandre Nowill4, Luciana Rodrigues

Carvalho Barros1, Martin H. Bonaminol,2#

Slide courtesy Martin H Bonamino



The CAR T-cell in Brazil

- Brazilian CAR T Platform Ribeirao Preto-SP -

* Principle: 100% Brazilian technology

= Design and validate new lentiviral vectors (new clones) for clinical purposes

= Develop the platform for pre-clinical studies

= New translational research lab focused on advanced cell therapy

= Manufacture and scale lentiviral vectors up in GMP conditions

= Manufacture CAR T-cells in an affordable cost to low-middle income countries

= Establish collaborations and launch clinical trials
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The CAR T-cell in Brazil
- Ribeirao Preto-SP -
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The CAR T-cell in Brazil
- Ribeirao Preto-SP -
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Brazilian CAR T Platform - Ribeirao Preto-SP

- New scFv clones -

Figure 1. QC SDS-PAGE [CD123]

Lane 1: Marker Table 5. QC soluble ELISA of the pORgive cloms [CD123
Lane 2: CD123

1 2
Induce
- Clones Coating: CD123 Coating: BSA No coating
250 kDa = Temp.
30°C 2.0026 0 0.0553
10
37°C 2.5711 0. 0.0439
30°C 2.1305 0. 0.0631
13 37°C 2.3632 0.0599
37°C 10574 0.0478
30°C 2.7119 46 0.0436
26 37°C 2.1732 .0654 0.0453
37°C 1.7632 0.065% 0.0609
TG1 30°C 0.0643 0.0645 0.0450
15 kDa
PBS - 0.0545 0.0570 0.0578
10 kDa

Unpublished data [confidential]



Brazilian CAR T Platform - Ribeirao Preto-SP

- Virus production and processing -
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Experimental design

Generation of RAJI-
Luciferase cells

Injection of
CAR-T cells

Tumor cell
transplantation

Flow cytometry
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Lentivirus production - GMP

™

W :
LTR RRE | cPPT | EF-1a 2’:: CD8 41BB (DX ALTR

Parameter Acce:pta_nce Batch#1 Batch#2 Batch#3
criteria
Lentiviral Tlter (Infecting 6.9x107 7 75107 1 0x108
Units/mL)
Microbiologic negative negative negative negative
Endotoxin <5.0 EU/mL 0.728 0.853 0.57
Mycoplasma <1.0 0.21 0.25 0.61




CAR19 T cells generation and expansion - healthy donors

e Cell therapy laboratory - GMP (n=3, three donors) 1.5%108%4
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Anti-tumoral efficacy of CAR19 T cells in animal model
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CAR19 T cells - Lymphoma patients

* (Cell therapy laboratory - GMP (n=2, two independent donors)

Cell number
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CAR19 T cells - Lymphoma patients

In vitro cytotoxicity
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CAR19 T cells - Lymphoma patients

Patient 1

Microbiologic

Endotoxin (<5.0 EU/mL)

Mycoplasm
%CD3+ cells 2 80%
Cytogenetic

Transduction efficiency

Negative

0.77 EU/mL

Negative
95.9%
OK
27.9%
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The 1st Brazilian CAR T Cell Recipient

63y, male, diagnosed in 09/14/2017 with Non-Hodgkin Diffuse
Large B-cell Lymphoma, non-GCB (Hans Algorithm), Double-

Expressor, stage IIB and R-IPI score ?.

« 1sttreatment (set./2017) = 8 R-CHOP + Radiotherapy
No response = bone marrow biopsy confirmed

« 2ndtreatment = R-GDP + autologous
Progression of disease after 2 cycles

« 3rdtreatment = R-ICE

Progression of disease after 4 cycles
Lymphocytes collection by apheresis & CAR T cell

« 4t treatment = Polatuzumab + bendamustine + rituximab
Progression of disease after 3 cycles



The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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The 1st Brazilian CAR T Cell Recipient
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Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

* Restricted budget

 Restricted human resources to develop new technologies
 Delay to define regulatory aspects of advanced cell therapy
» Establish new GMP facilities

» Generation of vectors in GMP conditions

» Translational research

» Clinical units and clinicians with the expertise need to



Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

 Restricted

budget

-~V GENOMAS BRASIL

Programa Nacional de Genémica
e Salde de Precisdo

o008

SISTEMA

DE SAUDE

VW

tecno,rogia
'S

PESQUISAE
INOVACAO

»

T
conheci®e™

SAUDE DE PRECISAO

SAUDE DE PRECISAO 1.0 - DIAGNOSTICA

FINALIDADE

diagnostico

CARACTERISTICAS

utiliza informacges 6micas multidimensionais, sobretudo a gendmica, aliados a
dados clinicos e de estilo de vida, para obter um diagndstico mais preciso e
precoce

BENEFICIOS

"  maior acuracia e precisdo no diagnéstico

"  capacidade de predizer a susceptibilidade de desenvolver doengas,
permitindo a tomada de medidas curativas ou preventivas em tempo
oportuno

" capacidade de predizer a resposta do individuo a uma determinada
terapéutica, tornando a intervencdo maissegura e eficaz

= evita desperdicioscom condutas clinicasnao eficazes

FRONTIERA DO CONHECIMENTO E TECNOLOGICO
= tecnologias biocomputacionais capazes de processarem grande vdume de
dados
= utilizacio de biossensores e wearables para geracio de dados de salde e de
estilo de vida em complementariedade as informacdes do perfil genémico

p

SAUDE DE PRECISAO 2.0 - DISRUPTIVA

FINALIDADE

terapéutica

CARACTERISTICAS
utiliza tecnologias gendmicas para customizar o tratamento, empregando
feramentas de edi¢do gendmica e produtos de terapias avangadas (terapia
génica, terapia celular e engenharia tecidual)

BENEFICIOS

* Personalizagio do tratamento com base na variabilidade individual
gendmica

* aumento da eficacia terapéutica

" perspectivadecura

FRONTIERA DO CONHECIMENTO E TECNOLOGICO

= aprimoramento tecnoldgicoe a automagao dos processos de fabricagioem
escala industrial

= aprimoramento na tecnologia de testagem da qualidade do produto
terapéutico final

= desenhode estudosclinicos




Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

» Restricted budget

~ P/ 1\
Portugués 57

Funding Research Geared News and About = Contact Q
Opportunities Towards Applications Research Projects FAPESP FAPESP

FAPESP and GSK announce call for
the Center for New Therapeutic
Targets in Oncology

The new center will have the mission of
conducting fundamental and applied
research seeking the discovery of new
therapeutic targets for the treatment of
cancer.

FELLOWSHIP OPPORTUNITIES

Selected projects for eScience Call for Proposals GSK-FAPESP - Post-Doctoral Fellowships in December 1st: BIOTA FAPESP 20
Program'’s call for proposals Engineering Research Center in Immunogenetics Years

Oncology New Target Discovery
FAPESP announces result of call for Post-Doctoral Fellowship in String

proposals with Université de Lyon Call for proposals to fund research Theory




Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

 Restricted human resources to develop new technologies

International collaboration — research and manufacturing

NATIONAL CANCER INSTITUTE CCR Central | Login

Center for Cancer Research Search SOETYV Ok, About ASH  ASH Foundation
COVID-19 is an emerging, rapidly evolving situation. What people with cancer should know: hitps:/lwww.cancer gow/coronavirus. Get the
latest public health information from CDC: https://www.coronavirus.gov. Get the latest research information from NIH

https://www.nih.gov/coronavirus

Helping hematologists conquer blood diseases worldwide

RESEARCH EDUCATION ADVOCACY CAREERS MEETINGS PUBLICATIONS

Clinical Trials Research Training Careers News About CCR

CCR Home » Experimental Transplantation and Immunotherapy Branch Ernest Beutler Lecture and Prize Wallace H. Coulter Award | Henry M. Stra

for Lifetime Achievement j Fredak.su

Q) Harvard Medical School - University |

Experimental Transplantation and Immunotherapy Branch e e clEctes

— AWARDS RN 3=

Ronald E. Gress, MD.

m Clinical Trials Pl & Key Staff Job Vacancies Cores Search all

Mentor Award

7’ = | Alan D, D'Andrea, MD

PR Victor Hoffbrand, DM, FRCP, FMedsSci

AMERIGAN SOCIETY OF HEMATOLOGY = AWARDS = EARLY-GAREER INVESTIGATOR AWARDS AND TRAINING PROGRAMS = GLOBAL RESEARCH ~ APPLY FOR ASH GLOBAL RESEARCH AWARD

CCR clinical trials

The Experimental Transplantation and Immunotherapy Branch is dedicated to coordinated efforts in basic, preclin-
ical and clinical investigations in the areas of immunotherapy, immune reconstitution, T cell biology, hema-

topoiesis, and hematopoietic stem cell transplantation. The goal is to generate information from basic and preclin- ~ CONTACTINFO
ical investigations to develop new, curative hematopoietic stem cell transplant-based therapies for cancer.

Experimental Transplantation and

ation from new treatment protocols (including novel endpoints generated in the course of basic/preciinical re-
search) is used to generate new questions and studies in the basic and preclinical research efforts. The branch

cellence in these and acts to maximize strengths present in the community at large by
vigorous intramural and extramural interactions and L

Immunotherapy Branch
Center for Cancer Research
National Cancer Insttute
Building 10, Room 33330
Bethesda, MD 208521203
Ph: 240-858-3030

Fax: 240-5414566
PROGRAM SPECIALIST
Betty Garcia
240-858-3332

PROGRAM SPECIALIST
Deane Francia
240-858-3705

Apply for ASH Global Research Award

Through the ASH Global Research Award, the Society intends to:

Support the hematology-focused careers of ASH members who are trainees or early-career investigator based in countries
other than the United States or Canada.

Foster an inclusive scientific community by supporting leaders from all regions of the world.

Offer a funding structure that accommeodates a wide array of innovative, project-based, hematology-related s,
Provide support for training, including training in the conduct of clinical trials and research.

Support malignant and non-malignant hematology projects.




ASH Global Research Award
CTC - Ribeirao Preto & ETIB - NCI/NIH

Principal Investigator:
Renato Guerino-Cunha, M.D. - Ph.D.

Local Mentor:

Prof. Dr. Eduardo Magalhaes Rego, M.D. - Ph.D.
Professor Titular FMRP-USP

Global Mentor:

Dr. Ronald Gress, M.D.
Experimental Transplantation and Immunotheray Branch - NCI/NIH
Clinical Center Research (CCR) - NCI/NIH

Prémio: US$ 150.000,00 - 100% destinado a pesquisa

Instituicao Sede: CTC - Ribeirao Preto

.! American Society o« Hematology

WERICAY

o
8315

Helping hematologists conguer blood diseases worldwide
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Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

Ministério da Saide
Agéncia Nacional de Vigilancia Sanitaria

RESOLUGAO DA DIRETORIA COLEGIADA - RDC N° 214, DE 7 DE
FEVEREIRO DE 2018

Dispbe sobre as Boas
Praticas em Células
Humanas para Uso
Terapéutico e pesquisa
clinica, e da outras
providéncias.

DIARIO OFICIAL DA UNIAO

Publicado em: 28/12/2018 | Edicao: 249 | Secao: 1 | Pagina: 417
Orgao: Ministério da Saude/Agéncia Nacional de Vigilancia Sanitaria/Diretoria Colegiada

RESOLUGAO DA DIRETORIA COLEGIADA - RDC N° 260, DE 21 DE DEZEMBRO DE 2018

Dispbe sobre as regras para a realizagdo de ensaios clinicos
com produto de terapia avangada investigacional no Brasil, e da
outras providéncias.

DIARIO OFICIAL DA UNIAO

Publicado em: 26/02/2020 | Edicao: 38 | Secdo: 1 | Pagina: 69

Orgao: Ministério da Satide/Agéncia Nacional de Vigilancia Sanitaria/Diretoria Colegiada
RESOLUGAO DA DIRETORIA COLEGIADA - RDC N° 338, DE 20 DE FEVEREIRO DE 2020

Dispde sobre o registro de produto de terapia avangada e da
outras providéncias.




Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -
 Delay to define regulatory aspects of advanced cell therapy

Ministério da Salide
Agéncia Nacional de Vigilancia Sanitaria DIARIO OFlC[AL DA UNIAO
RESOLUGAO DA DIRETORIA COLEGIADA — RDC N° 214, DE 7 DE Publcado e 28/12/2018| Ediao 243 S5 1| Pigia: 17 DIARIO OFICIAL DA UI?,IAO
FEVEREIRO DE 2018 . . o 150 9
- ‘

Dispoe sobre as Boas RESOLUGAO DA DIRETORIA COLEGIADA - RDC N° 260, DE 21 DE DEZEMBRO DE 2018
Praticas em Células RESOLUGAO DA DIRETORIA COLEGIADA - RDC N° 338, DE 20 DE FEVEREIRO DE 2020
Humanas  para  Uso Dispde sobre as regras para a realizagio de ensaios clinicos
I,?;?c'f“““; S otren com produto de terapia avancada investigacional no Brasil. e dé Dispde sobre o registro de produto de terapia avancada e da
providéncias. outras providéncias outras providéncias.
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A RENETA é formada por profissionais com expertise em produtos de terapia avangada pertencentes
a prestigiadas instituicdes de ensino, pesquisa e assisténcia a salde brasileiras.

SAIBA MAIS SOBRE A NOSSA EQUIPE



Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

 Establish new GMP facilities

» Generation of vectors in GMP conditions

- Butantan Institute Initiative



Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

« Establish new GMP facilities
« Generation of vectors in GMP conditions

* Translational research
- Butantan Institute

- Center for cell-based Therapy - Ribeirao Preto Medical School

INSTITUTO
BUTANTAN
A serviso da vida

Vaccines P Antivenom A
0ses per year ADIs “
_ > w CIC
f\[gﬂyaqgmﬁ' — 140M Diphtheria antitoxin CENTRO DE TERAPIA CELULAR
Tetanus antitoxin ’ ‘ o
,l:!e,,B)E,, 66M " " : Project v Investigators v Células CART v Education v Research v Clinical Trials v Press v Members only v Contact Q
Botulism AB antitoxin
HPV 6,11, 16,18 Anti-rabies immunoglobulin
12M g
Snake antivenom L .
dTPa 20M for Bothops pitvipers Ribeirao Preto Medical School E@
with GSK [t ooy University of Sao Paulo
Micrurus coral snake envenoming
Hep A Inactivated
with r[/), 10M Scorpion antivenom

for Tityus scorpion envenoming

Spider and scorpion antivenin

for Loxosceles or Phoneutria spider,




Getting CAR T-cell Therapy into Clinical Trials in Brazil

- Challenges and Opportunities -

» Clinical units and clinicians with the expertise need to
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