DoD Bone Marrow Failure Research Program (BMFRP)

Each year, the Department of Defense's office of the Congressionally Directed Medical Research Programs (CDMRP) assesses scientific
opportunities to advance research in specific areas. The investigators supported by individual programs are making significant progress
against targeted diseases, conditions, and injuries. This list is not intended to be a full representation of accomplishments, but rather a
sampling of the broad portfolio of research and advances resulting from congressional appropriations.
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Dr. Charles Lin demonstrated the critical role of regulatory T cells in maintaining
immune privilege mechanisms of the hematopoietic stem/progenitor cells (HSPC)
niche. This work has established a novel concept of immune-privilege in the HSPC
niche and uncovered its molecular and cellular mechanisms.

Dr. Jose Cancelas investigated the mechanism of hematopoietic stem cell (HSC)
recovery after stress (ionizing radiation, chemotherapy, etc.). Deficiency in the
protein connexin-43 (Cx43) highly influenced hematopoietic recovery. Results
indicated that Cx43 mediates the transfer of reactive oxygen species within the
bone marrow environment.

Dr. Yi Zhang discovered that both Notch and Ezh2 are critical for modulating
inflammatory T-cell responses that mediate graft versus host disease and bone
marrow failure.

Dr. Daniel Starczynowski and his team identified and characterized a gene, TRAF-
interacting protein with forkhead associated domain B (TIFAB). The gene is
deleted in 10% of MDS patients, resulting in unrestricted immune pathway
activation in MDS hematopoietic stem/progenitor cells. With genetically
engineered mice that carry a deletion of TIFAB, the researchers showed that
hematopoietic defects the mice exhibit are consistent with human MDS and bone
marrow failure.

Dr. Omar Abdel-Wahab showed that deletion of AsxI1, a protein co-factor
important in epigenetic regulation of gene transcription, resulted in hallmark
features of Myelodysplastic disorders (MDS), thus creating a disease-relevant,
genetically accurate model of MDS.

Dr. Kathleen Sakamoto studied Diamond Blackfan Anemi, an inherited failure of
the bone marrow. Approximately 25% of DBA patients have a mutation in the
RPS19 gene. Working in collaboration with Dr. Stan Nelson at UCLA, Dr. Sakamoto
performed RNA-sequencing to identify genes and microRNAs that abnormally
regulate RPS19-deficient hematopoietic stem cells. They found that the erythroid
transcription factor GATA1 and GATA2 are abnormally regulated by the
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inflammatory cytokine TNF alpha p38 MAP kinase pathway, suggesting that anti-
inflammatory agents could be useful in the treatment of patients with DBA.

2012 Dr. Marshall Horwitz researched neutropenia, a deficiency in the production of e Tidwell T, Wechsler J, et al. 2014. Neutropenia-associated ELANE mutations
neutrophils, the major type of white blood cells. Mutations in the genes, such as disrupting translation initiation produce novel neutrophil elastase isoforms.
ELANE encoding neutrophil elastase, can cause congenital forms of neutropenia. Blood 123:562-569.

Dr. Horwitz’'s team focused on a particular mutation disrupting the start site for
protein synthesis. In a subset of patients, the researchers discovered that
neutrophil elastase is still produced, but the protein initiates from internal start
sites and bypasses appropriate signals responsible for directing its subcellular
localization, preventing premature activity. This suggests that drugs inhibiting
neutrophil elastase enzymatic activity could prove therapeutic.
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