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Task Description:

We will specifically be making use of data generated as part of GeneLab experiment sets GLDS-53, GLDS-55, and
GLDS-25 as the basis for the novel hypothesis to be tested in the current proposal: microgravity (µG) acts in concert
with solar particle event (SPE) and galactic cosmic ray (GCR) radiation to produce deleterious effects on the human
hematopoietic system, which may lead to an enhanced risk of leukemogenesis, as a result of both increased genomic
damage to cells of the hematopoietic system, and a reduced ability of the immune system to recognize and clear
hematopoietic cells that have undergone malignant transformation as a result of exposure to SPE/GCR radiation and
conditions of microgravity. Data generated from the afore-mentioned GeneLab studies support this hypothesis, as these
data have shown that µG: 1) induces higher levels of spontaneous DNA damage in human hematopoietic cells; 2)
markedly alters the ability of mature human immune cells to respond appropriately to stimuli; 3) diminishes the ability of
human lymphocytes to efficiently repair DNA damage in response to ionizing radiation; and 4) leads to alterations in the
levels of multiple miRNAs that have been implicated in a variety of human hematopoietic malignancies. We have also
generated a wealth of data to support the hypothesis that µG and space radiation likely act synergistically to increase
astronaut risk of leukemogenesis during a prolonged mission beyond LEO (low Earth orbit). In the present proposal, we
will build upon these data by performing studies to directly test the ability of µG to increase the risk of leukemic
transformation in human hematopoietic stem/progenitor cells (HSC) , while simultaneously reducing the ability of
generated immune cells from recognizing and removing any malignant clones that arise. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2017. 
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