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Introduction & Aim: Renal cell carcinoma is the ninth most common cancer worldwide, with renal clear cell carcinoma (RCCC) 
making up 80-85% of these. Current treatment for RCCC involves nephrectomy with 40% developing a recurrence with an overall 
5-year survival rate of 10%. This study aimed to characterise these CSCs.

Methodology: DAB immunohistochemical (IHC) staining was performed on six CRCLM samples for CSC markers OCT4, SOX2, 
NANOG, c-Myc and KLF4. Immunofluorescent (IF) IHC staining was performed to investigate the co-expression of two markers. 
NanoString and in situ hybridisation (ISH) mRNA analyses were performed for transcriptional expression. Cell counting was 
performed on the IHC and ISH stains and the t-tests for statistical analysis.

Results: DAB IHC staining demonstrated the expression of all 5 CSC markers in RCCC, and supported by NanoString and ISH 
analyses. IF IHC staining demonstrated the co-expression of OCT4 in a proportion of the SOX2+/NANOG+/KLF4+ populations. 
Furthermore the co-expression of KLF4 was also demonstrated in a proportion of the SOX2+/NANOG+/KLF4+ population. Cell 
counting demonstrated a high abundance of NANOG (86%), SOX2 (83%) and c-Myc (80%), with lower counts for KLF4 (15%) and 
OCT4 (8%).

Conclusion: This study shows a range of CSC sub populations within RCCC with a less abundant OCT4+/c-Myc+/SOX2+/NANOG+ 
sub population and a KLF4+/c-Myc+/SOX2+/NANOG+, this is supported by relatively low abundance of OCT4+ and KLF4+ cells. 
These novel findings support the presence of potentially two subpopulations of CSCs within RCCC, although equally as likely is that 
the OCT4+ cells are a subset of the KLF4+/c-Myc+/SOX2+/NANOG+ cells.
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