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M SCPIZE OB B (Abstract of Thesis)
(B &9(Purpose)]

It has been reported that the cancer metastatic potential was enhanced by low dose irradiation.
However, there is a contradiction in that metastatic potential is suppressed after a certain dose if a
sufficient dose is irradiated. In most cases, it can be assumed that cells stop migrating and invading
because they undergo apoptosis when irradiated with a sufficient dose, but this may not be the only
reason. In this study, we focused on endoplasmic reticulum (ER) stress as one possible selution to the
above contradiction. Our previous studies have demonstrated that phosphorylation of elFZ2a, which occurs
during endoplasmic reticulum stress, suppresses cell invasive capaéity. However, the relationship between
radiation induced ER stress and cell invasion are not well understood. Therefore, we evaluated the
effect of radiation on metastatic potentials of pancreatic cancer cells in vitro and in vivo, focus on

ER stress and subsequent pathways.

(2R BN AA(Methods/Results))

After 24 hours irradiation, we conducted Matrigel invasion assay to irradiated pancreatic cancer
cells. Low dose (0.5 Gy) irradiation was promoted the cell invasion, while 2 or 4 Gy irradiation were
not significantly changed the cell invasive capability compared to control. We investigated the
expression of p—elF2a, but its expression was enhanced dose dependently, so there was no relationship
between the expression of p-elFZ2a and cell invasiveness. Nexi, we surveyed genes that are related to ER
stress and may be associated with invasion assay results via RNA sequencing. We focused on calmodulin
from the candidates. Calmodulin and its downstream myosin light chain are known pathways involved in
cell motility, and their western blot results and invasion assay trends were consistent. Again, we
returned to the RNA sequencing resulis to search for candidate genes that are opposite to the changes
in gene expression of calmodulin. Among them, we focused on Fibronectin type III domain—containing
protein 5 (FNDC5). The western blot analysis showed the protein expression of FNDCS epnhanced y-ray dose
dependently. In the case of using calmodulin knock down cells, FNDCS5 expression level was no change by
y-irradiation. Next, we investigated the cell invasion on FNDC5 knock down cells. The results showed
FNDC5 knock down cells were not inhibited the cell invasion by 2 or 4 Gy irradiation. Irisin, one of
the myokines product from FNDC5. Recently, other articles suggested that irisin inhibited the cancer
cell growth and motility. Therefore, we also conducted the invasion assay with irisin. Cell invasive
capability was suppressed by irisin alone as well as by the combination of y-ray and irisin compared to
controls. The above results were similar for four other different pancreatie cancer cell lines. In
animal model, mice irradiated with y~ray were increased the number of metastatic nodules compared with
control. There was no significant difference between irisin injected mice and combination of radiation
and irisin injection group. By pathological analysis, micro metastatic square of combination group was

reduced compared with irisin injected group

(# & (Conclusion)]
In conclusion, our data suggest that the combination of irisin and radiation therapy can inhibit
the migration and invasion of pancreatic cancer cells through inhibition of CaM. And we identified the
Ca2+/CaM or FNDC5 signaling pathway.
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