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Abstract

In the last few years, based on the technological advances in cell culture and
molecular biology, cellular immunotherapy or adoptive transfer of immune
competent cells proved to be an important therapeutic approach for treatment of
many neoplastic diseases (reviewed by Restifo et al, 2012; Shaffer et al. 2013).
Various immune cell subsets, especially T lymphocytes (total or tumor infiltrating
lymphocytes), dendritic cells, Natural Killer (NK) cells, and engineered T-cells have
been explored in cancer immunotherapeutic approaches (Restifo et al, 2012; Wood
et al, 2010; Humphries, 2013).

Adoptive transfer of natural killer (NK) cells, mainly allogeneic cells, as
immunotherapy against cancer is an important antitumor therapeutic modality to be
further exploited (reviewed by Vivier et al, 2012). Several recent clinical trials of
adoptive transfer of NK in patients with acute myeloid leukemia, myeloma, breast
carcinoma, ovarian carcinoma, renal carcinoma, hepatic carcinoma and melanoma,
achieved significant results, such as increased survival and partial or complete
remission (reviewed in Davies et al, 2014). However, despite recent advances in the
ability to in vitro expanded NK cells, most suitable culture conditions has yet to be
explored (reviewed in Lapteva et al, 2014).

Goals

To evaluate the safety and therapeutic efficacy of expanded in vitro expanded
human NK cells infusions in humanized murine models of B-cell ymphoma and acute
myeloid leukemia, aiming at future clinical applications in patients with hematologic
malignancies and solid tumors.

Specific goals

1. To develop and characterize humanized models of B-cell lymphoma in immune
deficient mice NSG (NOD scid gamma);

2. To develop and characterize humanized models of acute myeloid leukemia in NSG
immune deficient mice (NOD scid gamma);
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To evaluate functionally the human NK cells, in vitro expanded under conditions
compatible with GMP standards, in cytotoxicity and NK cell degranulation in vitro
assays;

4. To standardize the amount of cells, administration route, number of infusions of
NK cells to be used;

5. To evaluate the safety and therapeutic efficacy of in vitro expanded NK cells
infusions in humanized models of acute myeloid leukemia in NSG immune
deficient mice (NOD scid gamma);

6. To assess the safety and therapeutic efficacy of in vitro expanded NK cells
infusions humanized model of B-cell lymphoma in immune deficient mice NSG
(NOD scid gamma);

7. To develop and characterize other humanized mouse models of neoplastic

diseases for evaluation of safety and therapeutic efficacy of other immune

competent cell types to be developed in the project scope.
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Subprojeto 21 Desenvolvimento modelos murinos humanizados de leucemias e
linfomas para avaliagdo de seguranca e eficacia terapéutica de células NK humanas
expandidas in vitro

Pesquisador Responsavel: Dimas Tadeu Covas

Introdugao

Nos ultimos anos, com os avangos tecnoldgicos na area de cultivo celular e
biologia molecular, a imunoterapia celular ou transferéncia adotiva de células
imunocompetentes revelou-se como abordagem terapéutica importante para o
tratamento de diversas doencas neoplasicas (revisado por Restifo et al, 2012; Shaffer
et al.,, 2013). Vdrias subpopulagdes celulares do sistema imune, principalmente
linfécitos T (totais ou infiltrantes do tumor), células dendriticas, células Natural Killer
(NK), células T modificadas ou engenheiradas geneticamente tém sido exploradas
em abordagem imunoterapéuticas contra o cancer (Restifo et al, 2012; Wood et al,
2010; Humphries, 2013).

A transferéncia adotiva de células natural killer (NK), principalmente
alogénicas, como imunoterapia contra o cancer constitui uma importante
modalidade terapéutica antitumoral a ser melhor explorada (revisado por Vivier et
al, 2012). Vérios ensaios clinicos recentes de transferéncia adotiva de NK em
pacientes com leucemia mieloide aguda, mieloma, carcinoma de mama, carcinoma
de ovario, carcinoma renal, carcinoma hepatico e melanoma, obtiveram resultados
significativos, como o aumento de sobrevida e remissdo parcial ou completa da
doenca (revisado em Davies et al, 2014). No entanto, apesar de avangos recentes na
habilidade de expandir células NK in vitro, condicGes de cultivo mais adequadas tem
gue exploradas (revisado em Lapteva et al, 2014).

Objetivo Geral

Este subprojeto tem como objetivo geral avaliar a seguranca e eficacia
terapéutica da infusdo de células NK humanas, expandidas in vitro em condi¢Ges
compativeis com as normas GMP, em modelos murinos humanizados de linfoma de
células B e leucemia mieloide aguda, respectivamente, visando futuras aplicacGes
clinicas em pacientes portadores dessas neoplasias hematoldgicas e tumores sélidos.

Metas:

1. Desenvolver e caracterizar modelos murino humanizado de linfoma de células B
em camundongos imunodeficientes NSG (NOD scid gamma);



2. Desenvolver e caracterizar modelos murino humanizado de leucemia mieloide
aguda em camundongos imunodeficientes NSG (NOD scid gamma);

3. Avaliar funcionalmente células NK humanas expandidas in vitro em condi¢cbes
compativeis com as normas GMP, em ensaios in vitro de citotoxicidade e
degranulagdo de células NK;

4. Padronizar a quantidade de células, via de administragcdo, numero de infusées de
células NK a serem usadas;

5. Avaliar a sequranca e eficdcia terapéutica da infusdo de células NK expandidas in
vitro modelos murino humanizado de leucemia mieloide aguda em camundongos
imunodeficientes NSG (NOD scid gamma);

6. Avaliar a segurancga e eficdcia terapéutica da infuséo de células NK expandidas in
vitro modelo murino humanizado de linfoma de células B em camundongos
imunodeficientes NSG (NOD scid gamma);

7. Desenvolver e caracterizar outros modelos murinos humanizados de doengas
neopldsicas para avaliagdo de sequranca e eficdcia terapéutica de outros tipos de
células imunocompentes a serem desenvolvidas no escopo do projeto.
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