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Summary of research accomplishments in 2013:
Thanks to the support of the Steven G. AYA Cancer Research Grant, I have been able
to successfully transition from Dr. Kenneth Cooke's laboratory into Dr. Alex Huang's laboratory
in the Division of Pediatric Hematology-Oncology at Case Western Reserve University School of
Medicine since November 2012. Below is a summary of my research activities since joining Dr.
Huang's laboratory during year 1 of the Steven G. AYA Cancer Research Grant funding period.
Project 1. Examining the role of CCR5 expression in promoting the development of memory
CD8+ T cells.
In previous studies from our laboratory, we identified an important role for the upregulation of the chemokine receptor CCR5 in a subset of T cells that leads to the development
of memory T cells. Continuing these studies, I am identifying the mechanisms that promote the
up-regulation of CCR5 in CD8+ T cells and determining how CCR5 expression leads to
increased development of memory T cells. Success in this project will lead to the development
of better cancer vaccines with long-lasting memory.
Project 2. Examine the biology of intracellular Notch-1 expression in the development and
function of T cell acute lymphoblastic leukemia (T-ALL)
The major problem with treatment against T-ALL is the presence of a few cancer cells
results in minimal residual disease (MRD), which can lead to relapse. Presence of cancer cells
in the central nervous system (CNS) and in bone marrow after hematopoietic stem cell
transplant (HSCT) can result in MRD. Using a model of T-ALL that was developed in our lab, I
am currently characterizing two T cell populations from T-ALL that differ in the expression of
CD4 (CD4-CD8+ = CD8+ or CD4+CD8+ = DP). Because migration of T-ALL into CNS has been
shown to be dependent on the expression of chemokine receptor CCR7 and its ligand CCL19, I
examined expression of CCR7 and response to CCL19 by both T-ALL cell populations. While
the DP population showed reduced expression of CCR7, DP T cells showed increased
response to CCL19, suggesting that signaling pathway of CCR7 was different in these cells
compared to CD8+ T cells. This is important as DP population also showed increased migratory
capacity into the CNS. This suggests that unique subpopulation of T-ALL cells may be
responsible for migration into CNS and the establishment of MRD that may lead to relapse.
In collaboration with Dr. Goutham Narla, M.D., Ph.D. at the Harrington Institute, I am
examining the effects of a novel class of drugs that promote protein phosphatase 2a (PP2A)

activation. This is a class of compounds derived from drugs that are already FDA approved, but
are not currently being used to fight cancer. While many proteins that are involved in the
development of cancer require modification through the attachment of the phosphate group,
most current therapy is designed to inhibit these specific phosphorylation steps that are unique
to a small number of proteins. Because more than one protein may be involved in cancer,
targeting specific phosphorylation sites may help the cancer develop resistance to
chemotherapy. By activating PP2A, which can target multiple sites for de-phosphorylation, we
are able to target multiple oncogenic pathways making resistance less likely. I have shown that
PP2A activation suppresses proliferation of T-ALL and promotes apoptosis of these cells. We
will be using these drugs in animal models to look at their effects in the setting of minimal
residual disease (MRD).
In collaboration with Dr. John Letterio, I am examining the effects of a class of antiinflammatory drugs known as triterpenoids in preventing relapse and enhancing engraftment
after hematopoietic stem cell transplantation (HSCT) as a treatment for leukemia and other
malignancies. We will be looking at the ability of triterpenoids to limit the effect of MRD that can
lead not only to relapse but may also reduce efficiency of hematopoietic stem cell engraftment.
Project 3. Examining the role of Cdk5 in regulating graft-versus-host disease (GVHD).
In collaboration with Dr. John Letterio, we are examining how the protein Cdk5 regulates
donor T cells during the initial stages of GVHD. In previous work, I showed that Cdk5
dramatically influences T cell response to CCR7. I will be examining the ability of donor T cells
to enter Lymph node and interact with host dendritic cells when Cdk5 is not functional. This is
important as the interaction between donor T cells and host dendritic cells is needed to generate
GVHD. These studies may show that Cdk5 is a potential target in HSCT for minimizing the risk
of developing GVHD.
My ultimate goal as a researcher, with the critical support by the Steven G. AYA Cancer
Research Award is to understand the interaction between tumor cells and the immune system to
identify novel strategies that will result in better treatments. While tumor cells exhibit several
mechanisms to subvert or hide from the immune system, we are increasing our ability to
understand these mechanisms with the goal of enhancing the power of the patient’s immune
system to eliminate the tumor. Support from the Steven G. AYA Cancer Research Award has
given me this tremendous opportunity to work with Dr. Huang and the lab environment that he
has created, which is the BEST environment possible to achieve these goals.
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