
 

Scientists close in on mystery surrounding
dangerous blood syndromes
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This microscopic image of myeloid cells taken from a genetic mouse model
shows signs of the blood disease MDS (myelodysplastic syndromes), which can
lead to leukemia. Instead of the normal appearance of myeloid blood cells--a
smooth, round, donut-shape with a single nucleus--cells with MDS are
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underdeveloped, have multiple nuclei or are hyper-segmented. Researchers
report in the journal Cancer Discovery identifying a gene called HIF1A that
drives molecular processes leading to the diverse types of MDS disorders that
affect people, opening the future possibility of developing new therapeutics for
MDS. Credit: Cincinnati Children's

Scientists may be on the road to solving the mystery of a group of mostly
incurable blood diseases called myelodysplastic syndromes (MDS),
which cause people to have immature, malfunctioning bone marrow cells
that fuel a diverse set of health problems and can lead to leukemia.

MDS is linked to a number of different gene mutations and considered
one of the most complex malignancies affecting blood-making 
hematopoietic stem cells in bone marrow, according to Gang Huang,
Ph.D., a cancer biologist at Cincinnati Children's Hospital Medical
Center. He is lead investigator of a new study in the journal Cancer
Discovery. It identifies a gene that in laboratory experiments fuels the
biological processes that cause the different types of MDS that
physicians see in patients.

"We know the genomes of MDS patients have recurrent mutations in
different transcriptional, epigenetic and metabolic regulators, but the
incidence of these mutations does not directly correspond to the disease
when it occurs," said Huang, a member of the divisions of Pathology and
Experimental Hematology and Cancer Biology. "Our study shows that
malfunctions in the signaling of HIF1A could be generating the diverse
medical problems doctors see in MDS patients."

MDS is becoming more prevalent as the population ages, with the
median age of occurrence at about 70 years, according to the
researchers. The only curative therapy is a bone marrow transplant, but
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it's only appropriate in a rare number of cases, one reason being that
older patients who get MDS are not healthy enough to tolerate
hematopoietic stem cells transplantation.

Metabolism and Oxygen Regulator

HIF1A (hypoxia-inducible factor 1 alpha) is a transcription factor, a
regulatory gene that tells other genes what do to. HIF1A plays a vital role
in how cells respond to metabolic changes and oxygen, and it affects the
function of more than a thousand genes. This includes a vital role in
regulating biological functions in blood-cell-making hematopoietic stem
cells in bone marrow.

Huang and his colleagues identified HIF1A's central role first by
studying donated cells from MDS patients. This included extensive
analysis of the cells' transcriptome (a complete list of messenger RNA
molecules expressed from the genes in an organism) and epigenome (the
collection of chemicals that help regulate genes in cells).

The scientists found evidence of dysregulated HIF1A in the patient cells.
This led to experiments in different genetic mouse models to study the
onset of MDS and its genetic and molecular drivers. These tests
confirmed that dysregulation of HIF1A has a central role in the onset,
including different manifestations and symptoms found in patients.

Possible Therapeutic Target

Although the authors stress that years of additional research are needed
before knowing if their findings will become clinically relevant, their
study does point to HIF1A as a potential therapeutic target for a disease
that needs new and improved therapeutic options. They determined this
by genetically and chemically eliminating HIF1A signaling from their
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genetic mouse models of MDS. The scientists report that inhibiting
HIF1A reversed a broad spectrum of MDS symptoms.

Huang said the next challenge for researchers is to identify an HIF1A-
specific therapeutic agent for treating MDS. Currently, most small-
molecule inhibitors of HIF1A target both it and a second related
molecule called HIF2A, which would make them unsuitable for MDS 
patients.

  More information: Pathobiologic Pseudohypoxia as a Putative
Mechanism Underlying Myelodysplastic Syndromes, Cancer Discovery
(2018). DOI: 10.1158/2159-8290.CD-17-1203 , 
cancerdiscovery.aacrjournals.o … 2159-8290.CD-17-1203
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