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SUPPLEMENTARY APPENDIX

Online Supplementary Table S1. Primers used in this study. 
Primer Direction Sequence, 5’→3’ Annealing [MgCl2], Length, bp

temperature (°C) mM

Real Time PCR

NRAS Forward CCTCTACAGGGAGCAGATTAAGCGA 60 * 171
Reverse CCCTGTCTGGTCTTGGCTGAGGT

KRAS Forward GAGAGAGGCCTGCTGAAAATGACTGA 60 * 200
Reverse TGACCTGCTGTGTCGAGAATATCCA

HRAS Forward AGAGGATTCCTACCGGAAGCAGGT 60 * 189
Reverse TGCTCCCTGTACTGGTGGATGT

MRAS Forward TGGGCCATCTTGGACGTTCTGG 60 * 172
Reverse CCCTGTCTTTGACGCGCAGG

GAPDH Forward CAGCCTCAAGATCATCAGCA 60 * 106
Reverse TGTGGTCATGAGTCCTTCCA

ORF Amplification/ Sequencing

NRAS Forward ATGACTGAGTACAAACTGGTGGT 55 2 570
Reverse TTACATCACCACACATGGCAATC

KRAS Forward ATGACTGAATATAAACTTGTGGT 60 2 567
Reverse TTACATAATTACACACTTTGTCT

HRAS Forward ATGACGGAATATAAGCTGGTGGT 60 2 570
Reverse TCAGGAGAGCACACACTTGCAGC

MRAS Forward ATGGCAACCAGCGCCGTCCCCA 60 2 627
Reverse TCACAAGATCACACATTGCAGTTTG

ORF Internal Sequencing

NRAS Forward AACCTCAGCCAAGACCAGAC
Reverse CCAGCTGTATCCAGTATGTC

KRAS Forward GACAAGACAGGGTGTTGATG
Reverse CTGCTGTGTCGAGAATATCC

HRAS Forward ATCGAGACCTCGGCCAAGAC
Reverse ATGTCCAACAGGCACGTCTC

MRAS Forward TGGGCCATCTTGGACGTTCTGG

NRAS Nested PCR

External Forward ATGGAGCTTGAGGTTCTTG 55 2 653
Reverse GTCAGTGCAGCTTGAAAGTG

Internal Forward ATGACTGAGTACAAACTGGTGGT 55 2 570
Reverse TTACATCACCACACATGGCAATC

NRAS Genomic

Forward GAACCAAATGGAAGGTCACA 55 2 301
Reverse TGGGTAAAGATGATCCGACA 55 2

* RT² SYBR® Green qPCR Master Mixes.


