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Task Description:

Establishing the scientific basis of radiation cancer risk is a primary goal for the NASA Space Radiation Program. There
are large uncertainties in approaches to extrapolate experimental or human epidemiology data from high to low doses,
and from high LET to low LET radiation. In this proposed study, we will use the cell transformation (pre-malignance)
assay, which occurs much earlier than carcinogenesis after radiation exposure, to elucidate mechanisms and to provide
important quantitative data on radiation quality effects related to cancer risks from low doses of HZE particles. We
proposed two aims to test our hypothesis that p63 plays an important role in HZE particle-induced human cell
pre-malignant transformation. Aim1: Investigate how p63 promotes HZE particle-induced human epithelial cell
transformation through the JAG1/Wnt4#Myc pathway. Aim2: Investigate how p63 promotes HZE particle-induced
human epithelial cell transformation through the CD95#JNK#Jun pathway. The results from this proposal are expected
to reveal the importance of p63 in HZE particle-induced human epithelial cell transformation. Since majority of human
tumors are derived from epithelial cells, the results from this proposal will make important contribution to the
mechanism of HZE particle-induced carcinogenesis and therefore, providing valuable information for estimating the risk
of space radiation-induced carcinogenesis and for further protection from such risk. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

The results from this proposed work will reveal the important role of p63 in HZE particle-induced human epithelial cell
transformation. Since the majority of human tumors (more than 90%) are derived from epithelial cells, the results from
this proposal will make an important contribution to the understanding of how low doses of HZE particles can promote
carcinogenesis and, therefore, provide valuable information for estimating the risk of space radiation-induced
carcinogenesis and for further attempting to reduce such risk. 
  

Task Progress:

During the first year of this grant, we have confirmed the important role of p63 in HZE particle radiation-induced human
epithelial cell transformation. We have published two articles discovering the roles of TGFbeta/Smad pathway in HZE
particle radiation induced tissue/cell damage. To investigate the two pathways, p63-JAG1/Wnt4-Myc and
p63-CD95-JNK-Jun, proposed in our hypothesis, we have irradiated the p63 down-regulated human epithelial cells or
up-regulated fibroblasts with low doses of HZE particles. Materials for the detection of the components in these two
pathways have been prepared. We are expecting to obtain our preliminary data in a short period of time. In the fall we
will investigate the possible crosstalk of p63 and p53 in TGFbeta/Smad signaling pathway. 
ED. NOTE (December 2015): Per Space Radiation Element Manager L. Simonsen, PI Dr. Minli Wang moved from
Universities Space Research Association in 2014; the study is now inactive. 
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