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Abstract

Due to the advancement of space age, all spaceflight-associated health risks
should be studied in detail. Mistakes in double-stranded DNA break (DSBs)
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Figure 6: The NanoRacks MiniLab tube will be split into three chambers by two clamps. First chamber will contain BLM and desiccated
Haploid yeast yeast spotted on whatman paper. Second chamber will contain 5 mL of YPD media. The experiment will be initiated when the clamp
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Figure 2: The goal of the experiment is to expose haploid Saccharomyces
cerevisiae to bleomycin (BLM), a DSB inducing agent, allow time for
sufficient repair, fixate and finally analyze the extent of remaining damage
in a laboratory setting. Differences in damage between the experimental

sample and ground control will be indicative of spaceflight conditions
influencing NHEJ.

separating these two chambers is released. The third chamber contains 1 mL of 24% paraformaldehyde solution. The clamp separating
this chamber will be released after two days since the start of the experiment. After mixing, paraformaldehyde will fixate the experiment
at a concentration of 4%. The experiment will then be sent back to Earth for analysis.

Methods of Analysis

Cell count measurement: Cell count will be obtained using a hemocytometer. This will indirectly offer insight on DSB repair efficiency.
In addition it will provide information necessary for other analyses.
y-H2AX assay: When a DSB occurs, nearby H2AX histones are phosphorylated to become y-H2AX histones. These are used by
cells to direct repair machinery towards the DSB. Amount of y-H2AX will be quantified using antibody based method. This quantity
will be representative of DSB prevalence, and therefore NHEJ effectiveness.
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Southern Blot: DNA will be seperated on a gel by fragment size. Next, a probe detecting single-stranded DNA present at DSB sites
will be applied. This will indirectly quantify amount of DSBs.

RT-gPCR: Expression of 19 genes involved in DNA damage repair pathways will be analyzed. If spaceflight conditions influence DSB
repair through epigenetic changes, this will be detected.
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