UC San Diego Health

Discovery of an Embryonic Switch for Cancer Stem Cell
Generation

And rationale for a potential new combined therapy to eradicate them

November 30, 2015 | Scott LaFee

n international team of scientists, headed by researchers at UC San Diego School of
A Medicine and UC San Diego Moores Cancer Center, report that decreases in a specific
group of proteins trigger changes in the cancer microenvironment that accelerate growth

and development of therapy-resistant cancer stem cells (CSCs).

The discovery suggests the
basis for a potential new
therapeutic approach to
eradicate blood cancers, which
affect more than 1.1 million
Americans. In fact, researchers
found that in cell and mouse
models, a treatment that
employed a targeted
monoclonal antibody effectively
impaired the ability of CSCs to
regenerate and made them
easier to eradicate with existing

enzyme-targeted (tyrosine
kinase inhibitor) therapies.

An oversized bone marrow cell, typical of chronic myeloid leukemia. Image
courtesy of Difu Wu.

The findings are published in
the November 30 online issue of Proceedings of the National Academy of Sciences.

“This is the first description of cancer stem cell generation through decreased expression of a
transcriptional repressor of an embryonic pattern of alternative splicing that enhances stem cell
self-renewal and survival,” said senior author Catriona Jamieson, MD, PhD, associate professor of


https://health.ucsd.edu/
https://providers.ucsd.edu/details/12046/hematology-blood-diseases-cancer

medicine, chief of the Division of Regenerative Medicine and director of Stem Cell Research at
Moores Cancer Center.

“Rather than acquiring multiple DNA mutations, as was previously thought, cancer stem cells in
chronic myeloid leukemia (CML) switch to embryonic RNA splicing, which enhances their capacity
to self-renew or clone themselves,” said Jamieson. “If we can detect and turn off embryonic
splicing, we may be able to prevent cancer stem cells from propagating themselves. Also, if we
target embryonic versions of proteins that are re-expressed by cancer, like CD44 variant 3, with
specific antibodies together with tyrosine kinase inhibitors, we may be able to circumvent cancer
relapse — a leading cause of cancerrelated mortality.”

Jamieson and colleagues showed that downregulation of Muscleblind-like 3 (MBNL3) RNA
binding proteins resulted in re-expression of a human embryonic stem cell-specific alternative
splicing gene regulatory network —a mechanism that controls embryonic stem cell pluripotency
and fate. One effect was reprogramming of progenitor cells into CSCs in blast crisis CML. Blast
crisis occurs when there is 20 percent or more leukemia stem cells in the blood or bone marrow.
It is the most advanced stage of leukemia.

The researchers found, however, that treatment with a humanized pan-CD44 monoclonal antibody
and a targeted tyrosine kinase antagonist disrupted development of CSCs in their protected
microenvironment, forcing them to enter the blood stream where dasatinib — a tyrosine kinase
inhibitor — could effectively target them.

Co-authors include Frida Holm, Eva Hellgvist, Cayla N. Mason, Shawn A. Ali, Nathaniel Delos-
Santos, Christian L. Barrett, Kelly A. Frazer and Anil Sadarangani, UC San Diego; Hye-Jung Chun,
Richard A. Moore and Marco A. Marra, Canada’s Michael Smith Genomes Sciences Centre; Mark
D. Minden, Princess Margaret Hospital, Toronto; and Valerie Runza, Roche Pharmaceutical
Research and Early Development, Germany.

Funding for this research came, in part, from the California Institute for Regenerative Medicine
(DR1-01430), Leukemia Lymphoma Society Quest for Cures, Ratner Family Foundation, Sanford
Stem Cell Clinical Center, Swedish Research Council and Swedish Childhood Cancer Foundation.

Full study: doi/10.1073/pnas.1506943112
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