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An economical multiplex PCR assay to identify molecular subtypes of CRC: An approach towards precision medicine
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Colorectal cancer develops from benign intra epithelial lesions known as adenomas to malignant carcinoma. Broadly, the genesis of CRC may be classified into Chromosomal Instability (CIN), Microsatellite Instability (MSI) and CpG Island Methylator Phenotype (CIMP).  Alteration in key signalling pathways define this molecular heterogeneity. These sub types decides the clinico-pathological features as well as their response to therapy. Presence and absence of mutation and methylation in key genes can distinctly classify the molecular subtypes. Moreover, recent studies have shown a strong correlation with subtypes and  their response to anti EGFR, anti VGFR  and adjuvant therapies. Here in this study, we are attempting  to develop a realtime multiplex SYBR green PCR method in which, in a single reaction we will be able to distinguish between major molecular subtypes. SYBR green PCR reaction was performed to check the mutation status using primers for codon 12 and 13 in KRAS, V600E in BRAF gene. Primers were also designed for identifying hypermethylated promoter region for MLH1 gene. All these reactions were performed in a single tube. Care was taken to design primers in a way so that the amplicons size of these candidate genes were different. Individual amplicons per se will have different melt curve and Tm. Melt curve analysis of MLH1 methylated/unmethylated promoter was identified to be between 75-77 ºC. Tm of KRAS and BRAF was identified at 77.5 ºC and 76.3 respectivily. Mutation and methylation in candidate genes could be identified using this method in single tube. This study would help in distinguishing between molecular subtypes of CRC sample that will help in selecting the drug regime for the patient.
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