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Abstract: Quantitative polymerase chain reaction (qPCR) is the gold standard approach for 

detecting a variety of pathogens either via probe-based or SYBR green detection chemistry. 

Generally, probe-based detection is more specific than SYBR green chemistry. This report describes 

work done in using a FAM probe targeting a specific segment of the human KRAS gene for detecting 

presence and relative abundance of the gene in human gastric CloTest samples. Results indicate 

ineffective detection of the human KRAS gene in samples that are shown to harbor the gene through 

a similar qPCR assay using SYBR green detection chemistry. Such observations point to inability of 

the designed FAM probe to bind to target segment of the human KRAS gene that suggests a region 

of rapid genomic evolution that require close surveillance in the public health community. Given 

its rapid genomic evolution, this probe region may be an important region in the human KRAS gene 

playing critical functional roles in either molecular recognition or other structural functions. Overall, 

human KRAS gene may be undergoing rapid genomic evolution, and qPCR probes targeting 

specific segment of the gene may be rendered ineffective in short time clinically, thereby, making 

SYBR green qPCR assay a more reliable choice. 
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 Human KRAS gene is a known oncogene that activates downstream cancer-causing pathway 

resulting in clinically detectable cancer and tumour formation [1] [2]. Originally from the rat sarcoma 

virus, detection of KRAS can be construed as a sign of food contamination, most probably from rat 

or mouse infestation as they are the natural animal host for the rat sarcoma virus. Typically, KRAS 

can be detected clinically via the gold standard quantitative polymerase chain reaction (qPCR) assay 

or enzyme-linked immunosorbent assay (ELISA) [3] [4]. Comparing the two approaches, qPCR is 

faster, easier and more widely used. 

 

 The work describes some results on the observed ineffective use of FAM probe for detecting 

the amplicons of human KRAS gene in qPCR of CloTest positive and negative samples. Highly 

specific primers of the human KRAS gene were designed based on the conserved regions of the gene. 

In a similar qPCR assay with SYBR green detection chemistry, KRAS gene was detected with good 

efficiency. Thus, it appears perplexing as to why a highly specific FAM probe for the KRAS gene did 

not yield good amplification curves for most of the CloTest positive and negative samples.  
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Figure 1. qPCR amplification curves obtained with human KRAS gene as target via FAM probe assay 

for CloTest positive samples (P1 to P4) on Quant Studio 3 qPCR instrument. 

 

 Figure 1 and 2 show the qPCR amplification plots for the different CloTest positive and 

negative samples. In the case of CloTest positive samples, there was only one amplification curve out 

of a possible 12. On the other hand, there were also very few instances of successful amplification of 

the human KRAS gene in six CloTest negative samples.   
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Figure 2. qPCR amplification curves obtained with human KRAS gene as target via FAM probe assay 

for CloTest negative samples (N1 to N6) on Quant Studio 3 qPCR instrument. 

 

 Overall, the results obtained suggest significant difficulty in using FAM probe detection 

chemistry to profile for human KRAS gene in human gastric CloTest positive and negative samples, 

where a similar qPCR test using SYBR Green detection chemistry was efficient in generating good 

amplification curves. Such a result suggests that the FAM probe could not bind to the qPCR 

amplicons, which, in turn, indicates that the targeted KRAS gene region may be undergoing rapid 

genomic evolution, and thus, escape detection via probe chemistry. This region may be a candidate 

for close surveillance by the public health community as it may be a region important for molecular 

recognition or structural function in the human KRAS gene. 
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