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INTRODUCTION CHIMERIC ANTIGEN RECEPTOR (CAR)
Cancer antigen
. . ; e CARs have a single-chain antibody fragment (scFv), expressed in tandem
There are clear evidences about the essential role of oy, e with signaling elements derived from the T cell receptor (essentially
the immune system in the control of cancer. An Release of cancer antigens 5 (APCs - T cells)

(cancer cell death)

) . CD3 (:) and co-stimulatory domains such as 4-IBB and CD28.
effective response needs some steps collectively )

known as “Cancer-lmmunity Cycle”. However,
tumors have immune system evasion mechanisms that
can break this cycle. Thus, it is interesting to think
about the possibility of act on the immune system to
develop an effective anticancer response. In cancer
treatment, immunotherapy is a promising field that
has undergone a renaissance in recent years.
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Chronic lymphocytic leukemia (CLL) is the most
common hematologic disease in Western Hemisphere
and remains incurable, like most hematological
malignancies. This leukemia is characterized by gradual
accumulation of mature B-lymphocytes that co-
express CD5, CD23 and CD19.CDI9 is an exclusive
antigen of B cells, which is an important advantage for
therapy.
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Figure |: Cancer Immunity cycle. The cycle can be divided into seven steps, starting with the
release of antigens from the cancer cell and ending with the killing of cancer cells. Abbreviations:
APC, antigen presenting cells; CTLs, cytotoxic T lymphocytes. Adapted from reference [1].

Figure 2: Schematic structure of chimeric antigen recepwrsEARs),The structures of first-,
second- and third-generation CARs are shown.

IMMUNOTHERAPY: ADOPTIVE CELL TRANSFER WITH CART-19 CELLS

CAR therapy is similar to an autologous bone marrow transplantation procedure.T cells are collected from the
patient, cultured and genetically modified using lentiviral vectors. During this process, the patient receives
lymphocyte-depleting chemotherapy in order to create an environment that supports the homeostatic
expansion of T-cells and improves their effector function. Then, CART-19 cells are infused to the patient. These
cells will recognize CD 19+ tumor cells (without the need for antigen presentation by HLA), and kill them. In
culture of T cells, CD28, CD 137 (4-IBB) and CD3 co-stimulation can improve the replicative capacity.
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Figure 3: (A) Scheme of ACT procedure. (B) Scheme of lentiviral vector. Abbreviations: sinLTR, self-inactivating
long terminal repeat; RRE, rev responsive element; P, promoter; ), packaging signal.
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CLINICAL TRIALS USING CART-CELLS
POSITIVE ASPECTS
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FUTURE DIRECTIONS

*  Optimal tumor antigens and factors associated with expansion and persistence in vivo.

*  Non-viral gene transfer technologies = minimal T cells manipulation ex vivo.

* Combinatorial strategies: ACT and agents that impact on tumor biology = high response
* lIssues about scale, automation, commercialization and intellectual property.

Immunotherapy for cancer has undergone a renaissance in recent years. Genetic
modification can provide to lymphocytes specificity against tumors and thus overcome
evasion mechanisms. The usage of CART-19 cells is a promising example with many
encouraging results. Although there is much room for improvement, the immunotherapy

Cellular therapy, still immature, will revolutionize cancer treatment. based on engineered T cells can be a big part of the future for cancer treatment.
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