
Proto-oncogene HRAS transcript level 
predicts overall survival in

locally advanced colorectal cancer

Donghyun Kim, MD PhD

Hematology and medical oncology fellow

University of Iowa“I have no conflict of interest to declare”



HRAS as a prognostic biomarker in locally advanced colorectal cancer

Hanahan D, Weinberg RA. Hallmarks 
of cancer: the next generation. Cell. 
2011 Mar 4;144(5):646-74

RAS pathway lies at the core of oncogenic circuitry



RAS pathway activity is prognostic in colorectal cancer, although clinical significance 
of HRAS remains obscure in colorectal cancer

Tang D, Kroemer G, Kang R. Oncogenic KRAS blockade therapy: renewed 
enthusiasm and persistent challenges. Mol Cancer. 2021 Oct 4;20(1):128
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Oncology Research Information Exchange Network (ORIEN)

Unique national network of 19 leading cancer centers participating 
in the Total Cancer Care® (TCC) observational research study

RNA-Seq database of 734 locally advanced colorectal cancer cases 
were retrieved, batch-corrected, and retrospectively reviewed

http://www.ucdenver.edu/academics/colleges/medicalschool/centers/cancercenter/Pages/CancerCenter.aspx


High mRNA expression of HRAS, but not KRAS or NRAS, is associated 
with superior overall survival in locally advanced colorectal cancer
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Cox regression analysis suggest TNM stage II and MSI-H status also 
associated with superior OS

HRAS as a prognostic biomarker in locally advanced colorectal cancer



HRAS as a prognostic biomarker in locally advanced colorectal cancer

However, TNM stage and 
microsatellite status does 
not seem to influence the 
high HRAS expression-
associated OS benefit 



The OS benefit of high HRAS mRNA expression is pronounced in patients with low 
KRAS mRNA expression
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Only the patients with KRAS(-); BRAF(-); NRAS(-) 
genotypic background are included in this analysis



Cox regression analysis of the sub-group expressing high HRAS 
suggests right-sided primary disease may also be associated with 
superior OS
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Only the patients with KRAS(-); BRAF(-); NRAS(-) 
genotypic background are included in this analysis



The OS benefit of high HRAS mRNA expression is most pronounced in patients with 
(1) low KRAS mRNA expression with (2) right-sided primary disease
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Only the patients with KRAS(-); BRAF(-); NRAS(-) 
genotypic background are included in this analysis



The OS benefit of high HRAS mRNA expression is no longer obvious in patients with 
low KRAS mRNA expression with pathologic KRAS mutations (codon 12, 13 and 61)
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The OS benefit of high HRAS mRNA expression is not NRAS expression dependent
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Only the patients with KRAS(-); BRAF(-); NRAS(-) 
genotypic background are included in this analysis



Conclusion

• Contrary to the notion that RAS family genes are proto-oncogenic, we propose 
that HRAS transcript level may be a novel biomarker for superior OS in locally 
advanced CRC

• The high HRAS-associated OS benefit was most pronounced in patients 
expressing low KRAS transcript levels in the absence of pathologic KRAS 
mutations

• We speculate that HRAS, when expressed at high levels, may counteract the 
proto-oncogene KRAS but not oncogene KRAS at the transcript level
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Antagonistic interaction between the RAS family genes has been 
previously reported in a KRAS-mutated lung cancer mouse model study 
using CRISPR/Cas9 gene-editing system
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