PCR HEADACHES: False-positive PCR results due to the presence of DNA contamination in commercial Taq DNA Polymerase
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The neomycin resistance gene is one of the most widely used antibiotic resistance markers for the selection of transgenic cells, tissues and organisms. Transgenic mice used within our laboratory have had their p53 gene knocked out using a neomycin resistance cassette. Mice of transgenic origin need to be screened by PCR (Polymerase Chain Reaction) in order to determine their transgenic status. We screen p53 knock-out mice by PCR using the neomycin resistance gene as a marker for inactivation of the p53 gene.
We recently encountered problems with the p53 PCR with false positives appearing in all samples and controls, with extensive investigations indicating no obvious cause of contamination. Previously reported data within the literature demonstrated that commercially available Taq DNA polymerase can be contaminated with antibiotic resistance genes, such as neomycin (Perron et al. 2006, Biotechnology Letters; 28(5): 321-325). The paper provided a method based on restriction enzyme digestion to remove contaminating DNA from Taq polymerase.
This method was successfully used to prevent amplification of the neomycin resistance DNA from Taq polymerase stocks, thus preventing the occurrence of false-positive during PCR analysis. We have now also used alternative primers that do not bind to the neomycin resistance gene during PCR, thus permanently eliminating this problem.

These observations highlight the importance of checking commercial Taq polymerase for potential DNA contamination when using antibiotic resistance genes to detect transgenic cells, tissues or organisms.
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