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Abstract 

The development of highly sensitive genotyping assays that are suitable for clinical diagnostics opens new 
opportunities for the detection, assessment and management of cancer. Anticipated uses for these assays 
include profiling tissue biopsies and circulating tumor cells (CTCs), and detecting mutations in circulating cell-
free nucleic acids. Swift Biosciences has developed myT Primers, which have unique structural and 
thermodynamic properties that make them highly sensitive to mismatch discrimination. Real-time PCR assays 
using myT Primers are able to detect 1% mutant BRAF V600E/K or mutant KRAS (codons 12A, 12R, 12C, 12V, 
12S, 12D and 13D) present in a background of 1,000 wild-type genomic DNA copies. There is virtually no 
non-specific amplification from wild-type. myT Primer specific reagents are well suited for genotyping and 
have been tested on FFPE samples derived from melanoma and colorectal tumors and their corresponding 
normal adjacent samples, and are also effective on fresh frozen lung tumor tissues. A separate, ultrasensitive 
version of myT Primers has also been developed.  The myT Primers - Ultra format enables the detection of a 
single mutant copy of BRAF  in  10,000 wild-type genomic DNA copies, representing 0.01% detection; non-
specific amplification from wild-type is <2%.  The extreme selectivity of myT Primer-based assays enables the  
detection of mutations present at ultra-low copy number and for genotyping difficult samples such as needle 
biopsies, CTCs, and serum, facilitating better detection, evaluation and monitoring of cancer. 

TM 

What makes myT Primers mighty? 

myT Primers have three domains: 
• a long “Fixer” that provides a high level of specificity and stability  
• a short (6-8 base) “Primer” domain that is highly sensitive to a mismatch, and 
• a user defined, double stranded “Stem” 

 
myT primers provide highly selective amplification of the mutant allele because they do not form stable 
duplexes on wild-type templates and are therefore not extendable by polymerase 

myT BRAF Assay: 1% Mutation Detection 

• myT Primers exhibit sensitive detection of BRAF and KRAS mutations in wild-type DNA backgrounds 

• High allele specificity was observed - virtually no non-specific amplification from “wild-type only” reactions 

• myT BRAF identified mutations at the expected frequency in FFPE melanoma specimens 

• Single mutant copy detection was observed using myT BRAF-Ultra primers 

• myT BRAF and myT KRAS provide clear, “Yes/No” results when genotyping conventional tissue samples 

• myT BRAF-Ultra is ideal for small biopsy samples, circulating tumor cells and cell-free cancer DNA in blood 

myT KRAS Assay: 1% Mutation Detection 

Conclusions 

• qPCR was performed on the Bio-Rad CFX96 using standard cycling conditions in single tube format with 
myT KRAS primers for 4 different alleles, as indicated on the figure above 

• All four myT KRAS primer pairs detected 10 mutant copies in a background of 103 wild-type genomic DNA 
copies with 100% sensitivity and specificity 

• Non-specific amplification from wild-type genomic DNA was not observed (n=64 rxns/allele) 
• myT Primers designed to detect KRAS G12S, G12D and G13D also demonstrate 100% sensitivity for 10 

mutant copies in a background of 103 wild-type genomic DNA copies with a ∆Ct ≥ 6 cycles (data not 
shown) 

• Genomic DNA was isolated from 36 FFPE melanoma specimens  
• 50-100 ng per sample were tested first for amplifiable total BRAF locus copy number by qPCR followed by 

allele-specific V600E/K qPCR using myT BRAF primers 
• All samples had a total BRAF amplifiable copy number ranging from 500-1,000. Table shows summary of 

data obtained  for allele-specific V600E/K qPCR 
• An observed BRAF V600 mutation frequency of 53% is consistent with expected results for melanoma 
• These data were externally validated by an independent qPCR assay 

myT BRAF assay n value Ct range Frequency 

Positive for V600E/K 19/36 34.0-41.9 53% 

Negative for V600E/K 17/36 No amplification 47% 

myT BRAF Assay of Melanoma FFPE Samples 

myT BRAF - Ultra Assay: 0.01% Mutation Detection 

* Mean Ct calculated from only the samples which amplified 

myT EGFR T790M Assay: 1% Mutation Detection 

The myT EGFR T790M assay, under development, 
demonstrates 1% mutation detection. No overlap of mutant 
with wild-type non-specific amplification is observed.  

*Mean Ct calculated from only the samples which 
amplified 

myT KRAS Assay of CRC and NSCLC Tumor Samples 

40 colorectal FFPE tumors and 
30 normal adjacent FFPE 

49  fresh-frozen non-small cell 
lung samples 

• qPCR was performed on an ABI 7500 using standard cycling conditions in single tube format with myT BRAF 
primers (Bio-Rad CFX96, Roche LightCycler 480 were also tested) 

• myT BRAF primers detected 10 mutant copies in a background of 103 wild-type genomic DNA copies with 
100% sensitivity and specificity 

• Non-specific amplification from wild-type genomic DNA was not observed (n=95 reactions) 

myT Primers are for Research Use Only 

myT BRAF-Ultra detection of single mutant copy V600E in the presence of >104 wild-type genomic DNA 
copies. Assay performed on the ABI 7500 using Maxima Probe qPCR master mix from Thermo Fisher. 
Amplification frequency for 1, 10, and 100 copies correlated with the expected frequency with a non-specific 
amplification of 1.6%. 

Left: Genotyping of 40 FFPE colorectal tumors with myT Primer KRAS assays indicates that 42% (17/40) of 
tumors have a mutation in KRAS, which is consistent with available colorectal cancer statistics (40%).  
 
Right: Genotyping of 49 non-small cell lung tumors with the 7 myT Primer KRAS assays indicates that 34% 
(17/49) of tumors have a mutation in KRAS, which is consistent with available NSCLC statistics. A subset of 
samples were selected for validation of KRAS genotype by Sanger sequencing; myT Primer data were 
concordant with sequencing data. 


