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Abstract

p53 was recently reported to form protein aggregates in human cancer, which suggests that p53-mutant cancers may be a new class of
protein aggregation diseases. The objective of this study was to investigate the functional role of cytoplasmic p53-aggregates in p53-
mutated ovarian cancers. We focused on highly sulfated domains of heparan sulfate (HS S-domains), which have been highlighted as being
critical for protein aggregation. 96 patients with high-grade serous carcinoma (HGSC) was included. We performed immunohistochemistry
of p53/HS S-domains, and found 14 cases of HGSC expressing cytoplasmic p53, which significantly correlated with worse progression-
free survival and overall survival. We detected the cytoplasmic co-localization of HS S-domains with p53 deposits in p53-mutated cases,
which represent the existence of cytoplasmic p53-aggregates. In cell-based assay, we found that OVCAR-3 (p53 mut) cells released p53-
aggregates into the culture medium. Furthermore, PC-3 (p53 null) and CHO (non-human control) cells uptook both recombinant and
OVCAR-3-derived p53 aggregates HS-dependently. Finally, HS-dependent cellular uptake of p53-aggregates was critical in acquisition of
resistance to ultraviolet-induced apoptosis in recipient CHO cells. Our study provides a previously unidentified oncogenic mechanism of

cytoplasmic p53-aggregates in ovarian cancers, which could be the novel treatment target for p53-mutated ovarian cancers.
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