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Background: The benefit of adjuvant chemotherapy (ACHT) in early stages of colorectal cancer (CRC) is still disappointing. 
Recently, through a transcriptomic approach, we provided evidence of the predictive role of PNN or KCNQ1OT1gene expression 
in predicting response to fluoropyrimidine (FP)-based ACHT in two extreme prognosis cohorts of stage III CRC patients. 
A successful validation of these findings was obtained in an independent cohort from GEO datasets with similar clinical/
pathological characteristics but unselected for prognosis. Results showed that only patients with low PNN or KCNQ1OT1mRNA 
tumor levels benefited from ACHT [Mini et al., Int J Cancer 2019Apr 11. doi: 10.1002/ijc.32326]. 
Either PNN that codifies Pinin, and KCNQ1OT1that is an unspliced long non-coding RNA, have been recently suggested to 
play a role in resistance to chemotherapy [Wei et al. Oncotarget. 7: 29429-39, 2016; Xian & Zhao, J Cell Mol Med 2019Apr 
17. doi: 10.1111/jcmm.14071]. The aim of this study was to validate in an independent cohort of stage II-III CRC patients the 
predictive role of PNN and KCNQ1OT1in response to FP-based ACHT.

Patients and methods: From 74formalin fixed paraffin-embedded (FFPE) tumor tissues and 57matched normal mucosa FFPE 
samples, obtained by a cohort of stage II (n=19) and III (n=55) CRC patients who were enrolled consecutively at a single 
institution and treated with FP-based ACHT, total RNA was extracted according to standard procedures and retro-transcribed 
to cDNA. mRNA expression levels of PNN and KCNQ1OT1were then evaluated by quantitative real-time PCR (qRT-PCR). 18s 
RNA was used as the normalizer. The immunohistochemical analysis of Pinin protein on 15tumor and corresponding normal 
mucosa samples, selected on the basis of low, medium or high mRNA expression ratio is ongoing. 
Correlations between gene expression in tumor and normal tissues were analysed using t-test. Kaplan–Meier survival plots and 
the log-rank test were used to assess differences in DFS between patients with low- and high-gene expression levels determined 
according to a receiving operating characteristics (ROC) analysis. Analyses were carried out using the SPSS v.23software. p 
values <0.05were considered significant. 

Results: mRNA expression of PNN mRNA was detectable in 72and 55tumor and normal tissue samples, respectively whereas 
that of KCNQ1OT1in 61and 53tumor and normal tissue samples, respectively. Either PNN and KCNQ1OT1mean expression 
levels were significantly different between tumor and matched normal tissues with higher gene expression levels in tumor 
compared with normal tissues (p=0.003for PNN, p=0.021for KCNQ1OT1). Cut-offs able to significantly differentiate recurrent 
from non recurrent disease were 0.251and 0.042for PNN and KCNQ1OT1, respectively. Patients whose tumors expressed 
higher PNN or KCNQ1OT1mRNA levels showed a shorter DFS compared with patients with lower mRNA gene expression 
levels. Overall, cases for which either PNN and KCNQ1OT1gene tumor expression values were available were 59. Interestingly, 
33out of 59CRC patients who had tumor expression values of both genes below their respective cutoff had significantly longer 
DFS compared with that of patients with tumor expression of both genes above the respective cut-off (n=18) (p=0.015). 
Immunohistochemical results will be showed at the meeting. 

Conclusion: These data confirm our previous findings and underscore the relevance of PNN and KCNQ1OT1expression 
in predicting DFS in early stages of CRC treated with adjuvant FP-based ACHT. If further validated in a prospective case 
series, both biomarkers could be used to identify patients who benefit from adjuvant FP-based ACHT and to offer alternative 
chemotherapy regimens (e.g. intensified FOLFOXIRI regimens) to potential unresponsive patients.


