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Combination creates powerful central
memory T cells for cellular therapy

March 25 2020
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Treating T cells harvested from a patient with a combination of an
epigenetic drug and a cytokine while expanding the cells in the lab re-
programs them into a stronger T cell type that persists longer than its
comrades, researchers at The University of Texas MD Anderson Cancer
Center report in Cancer Immunology Research, a journal of the
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American Association for Cancer Research.

The combination of panobinostat and interleukin-21 converts the less
vigorously expanding effector T cells that attack cancer cells to a more
proliferative and enduring central memory T cell type capable of self-
renewal, the team found.

"Central memory T cells do almost all the things you want—they persist
because they have high replicative and proliferative capacity, and they
have inducible cell-killing capacity so what they see they kill very well,"
says senior author Cassian Yee, M.D., professor of Melanoma Medical
Oncology.

Lack of persistence is one major reason cellular therapies that involve
harvesting, expanding, and in some instances, genetically modifying, a
patient's T cells before returning them to attack cancer fail, Yee says.

"Producing more central memory T cells in vitro can address this
persistence challenge and increase the effectiveness of cellular
therapies," Yee notes. Clinical trials will be required to advance his
team's findings in human T cell lines. Both IL-21 and panobinostat are
readily available for use.

Present cellular therapies include chimeric antigen receptor T
cells—genetically modified to attack a specific target and used to treat B
cell blood cancers—and tumor-infiltrating leukocytes harvested from
tumors used to treat melanoma. Both techniques are in clinical trials to
address other types of cancer. Yee and colleagues are developing another
technique, endogenous T cells, which identifies and harvests tumor-
attacking T cells in the blood. All three techniques rely on expanding the
T cells in the lab before re-infusing them into patients.

Cellular therapies produce mainly effector CD8-positive T cells that are
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fully differentiated to attack cells bearing specific antigens. Yee, first
author Junmei Wang, Ph.D., instructor in Melanoma Medical Oncology,
and colleagues showed that the combination therapy re-programs these
effector T cells into central memory cells.

Firing up T cell-stimulating CD28

Their research confirmed that IL-21 activates STAT3, a protein that then
connects with the promoter region of the gene encoding the T cell
stimulatory protein CD28, firing up CD28.

Their team found that in effector T cells, this process is blocked by
histone proteins that intertwine with DNA to form chromatin. This
"closed" chromatin status covers the promoter regions on CD28 that
STAT hits to activate it.

Acetyl groups that connect to histone proteins cause a more "open"
status for gene transcription. Drugs called histone deacetylase (HDAC)
inhibitors protect the acetyl group connection and allow transcription
factors to connect with genes' promoter regions to activate them.

The team treated human T cell lines with the HDAC inhibitor vorinostat
and IL-21. With vorinostat relaxing the chromatin, IL-21-generated
STATS3 activated CD28, resulting in expansion of T cells bearing the
markers for central memory T cells. The main markers are CD28 and
CD62L expression.

A second round of experiments using the HDAC inhibitor panobinostat,
which is less toxic to T cells than vorinostat, produced even stronger
central memory T cell expansion. The combination was given at the start
of T cell expansion procedures.

To further confirm the central memory properties of treated cells, the
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team assessed expression of genes involved in differentiating T cells and
found expression of central-memory differentiating genes to be highly
expressed on the identified central memory cells generated by the
combination.

A patent application has been filed based on this research, which is being
managed in accordance with MD Anderson's conflict-of-interest policies

More information: Junmei Wang et al, Histone deacetylase inhibitors
and IL21 cooperate to reprogram human effector CD8+ T cells to
memory T cells, Cancer Immunology Research (2020). DOI:
10.1158/2326-6066.CIR-19-0619
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