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To reduce the uncertainty in estimates of cancer and cardiovascular risks from space radiation, we will evaluate changes
in molecular biomarkers in rodents and rabbits exposed to ions relevant to exposures of astronauts in the space
environment. Serum, heart, liver, and lung tissues collected from exposed animals and matching controls (as available)
will be used for biomarker discovery following systems-biology approaches. The study will use modern analytic
technologies and rigorous statistics for assessing changes in expression of microRNAs (miRNAs) associated with
clinical endpoints for mechanistic understanding of disease initiation and progression. Analysis of samples from patients
receiving radiation therapy and organ targeted and organ protected low-linear energy transfer (LET) irradiation model
studies have shown changes in circulating miRNAs originating from organ systems as a function of dose exposed and
time. Circulating miRNAs collected from mice exposed to low doses of neutrons will be compared with gamma rays
and sham controls of changes in cancer endpoints. Cellular and molecular mechanisms involved in space
radiation-induced cardiovascular disease, and cancer will be studied, which will contribute to risk assessment and
developing effective countermeasures.

The goal is to develop blood test for early detection of delayed cardiovascular complications and cancers resulting from
high-LET radiation exposure to astronauts during long duration space travel.

In the reporting period, lung and liver specimens collected from mice exposed to relevant doses of high-LET radiation
were compared for the discovery of long non-coding RNAs (IncRNAs) as biomarkers and potential regulators of
radiation carcinogenesis. Samples collected from NASA-sponsored animal studies were evaluated for IncRNAs in mice
irradiated with various low doses (sham, 118mGy and 400mGy) of neutrons at chronic dose rates and euthanized ~800
days post-exposure for tissue sampling.
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