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+ Certain cancers can respond to chemotherapy with a
decrease in the number of cancerous cells with every
cycle of chemotherapy.

» However, there is sometimes a point reached where a
small number of residual cancer cells remain that do not
respond as well to the standard repeated doses of

chemotherapy.




Autologous Transplant

« Residual cancer cells may be
cleared by higher doses of

prise ; | > chemotherapy to cure at the price
/ of killing other healthy marrow
| ll\ T cells.
J + Collecting stem cells ahead of time
b I and returning them to the patient
' after high dose therapy saves them
from other side effects of such

therapy.
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« Some cancers cannot be eliminated even with the
highest doses of chemotherapy

« In such cases it is sometimes possible to harness the
power of a new immune system to recognize and
destroy the cancer cells

« The process of identifying an appropriate donor and
transplanting their cells into the recipient is called an

allogeneic stem cell transplant
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“Allogeneic” Transplant

« In this procedure a donor's HLA
matched stem cells are
collected and transplanted into

Allo Donor :
the patient.
_}l _/ » HLA matching is the process of
Pheresis determining if the donor and
l} the patient share certain critical

genes that educate the immune

system.
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« The safest allogeneic transplants occur when donors and
patients share the same HLA genes.

« The goal of allogeneic transplants is provide the patient
with a NEW IMMUNE SYSTEM that can potentially
ATTACK ANY REMAINING TUMOR CELLS.

= All cancers differ in their sensitivity to the allogeneic
attack or “Graft vs Tumor Effect”.

« However, sometimes the new cells can attack the

normal cells of the host “Graft vs Host Disease”.
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/mmunologic Stem Cell
Sources

Allogeneic

Donor
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Allogeneic HCT Recipients in the US,
by Donor Type
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Diversity of Adult Donors on
the

Be The Match Registry® 2017

Racially and ethnically diverse donors include :
those who identify as: Racially

and Ethnically
Diverse Donors

19%

 American Indian or Alaska Native
e Asian

» Black or African American

* Hispanic or Latino

 Native Hawaiian
or Other Pacific Islander

36%

Unknown,
Other or
Declined

NATIONAL
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Location of Centers Participating
in the CIBMTR 2017~
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Non-myeloablative hematopoietic cell transplant

Preparative regimen

oo

Recipient Donor  Mixed chimera Complete chimera



Intensity of preparative regimens

Immunosuppression
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Major problems with
stem cell Ctransplant:

And for allogeneilc
transp .l
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Clinical and Histopathological Findings in Chronic Graft-versus-Host Disease (GVHD).

The NEW ENGLAND

Zeiser R, Blazar BR. N Engl J Med 2017;377:2565-2579.
JOURNAL of MEDICINE




Genomics: Cancer Etiology (Therapy)
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Genomics: Cancer Etiology (Therapy)

HAP MAP Detailed understanding
Database of all Of tumor genetic
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Cancer Immunity Poorly
Understood for a LONG time

100 years of evolution

T cells In cancer patients detect tumor-associated epitopes
(Thierry Boon, Brussels)

Peptide vaccines to boost T cell responses: few clinical
responses

Cytokines to boost T cell responses (IL-2, interferon): few

clinical responses and toxicity
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Views of Immunity

® Discoveries in mice led to understanding of the iImmune
system and associations with cancer

® Self vs Non-self dominated thought in Immunology arguing
against an important role for the iImmune system in cancer
surveillance (a “self” tissue)

®* This changed with the realization that the iImmune system
evolved to recognize “danger’ and with mouse system
defective in various aspects of iImmunity with increased

susceptibility to cancer
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Cytotoxic T ce

IFN-y-mediated
upregulation of
tumor PDL 1

PD-L1/PD-1-mediated
inhibition of tumor cell killing

Priming and
activation of

T cells
T-cell polarization
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AntlI-CTLA4 and Anti-PD1
INn Melanoma
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What about:
Cancers not sensitive to the allo
effect?
Cancers growing too fast for allo
effect to work?
Cancers not responsive to NK

attack or TIL therapy?




Chimeric Antigen Receptor
(CAR) T cells

Cancer cell

Tm‘norantigen protein expressed on the
surface of a car cell

from an antibody that specifically
recognizes the target antigen.

Spacer domain
exibility of the
binding domain.

connecting intra- and extracellular
domains of the receptor.

Costimulatory domain
enhances the immune

response
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ncreasingly complex
combin diffe
mains to incr

Signalling domain(s)
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1. Extracting T cells: A patient is hooked
up to a machine akin to a centrifuge that
separates out white blood cells, including

‘ T cells, and returns red cells and platelets

- 2 to the patient. The resulting pink bag of

‘ "N cellsis sent to the manufacturing facility

Chemotherapy ! for reprogramming.
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(

- 5. Treatment: The reprogrammed
CAR T cells are infused back into the
Tcells patient’s blood. Once in circulation,
they search for and destroy cancer
r N cells expressing the antigen 5 T

4. Patient preparation: targeted by the CAR, 2. Reprogramming: At the

The patient is given , manufacturing facility. a viral vector

chemotherapy to lower ‘ inserts into T cells the genes carrying

his or her white blood cell the instructions for a chimeric

count, thus increasing the antigen receptor, or CAR. The CAR

chance that the immune consists of an antibody domain that .

system will accept the ¢ I can recognize specific cancer cells; a Car 'T T h e r ap y .

modified T cells. \ Ay ca ’ hinge and transmembrane domain _
\ J that tethers the antibody to the cell; CI NI Cal PrOtOCOI
and costimulatory and essential
activity domains, which together
signal the cell to divide.

0360
Q o CAR protein
O of 8y 7O o
o oo o Target-binding domain:
D 00 T antibody derived
o oF Hinge

— Costimulatory
4 i domain
3. Manufacturing: To elicit a powerful — Essantisl
response in the patient, oncologists need to activating
return many more of the reprogrammed domain
T cells than they drew out. Reprogrammed
T cells are “expanded” in a bioreactor with
the help of magnetic beads coated with two
antibodies, anti-CD3 and anti-CD28, that
signal the T cells to proliferate. After the %

expansion, which takes about 10 days. the
magnetic beads are washed out, \c‘i'ﬁ,
" J « 3’, -
cell” 0
L3




Myeloma Compound Car-T
Pl: Robert Emmons




Questions?
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