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Quantitative polymerase chain (qPCR) assays for detecting pks+ E. coli, ETBF and F. nucleatum
The intratumoural presence of pks+ E. coli, ETBF, and F. nucleatum was assessed by performing quantitative polymerase chain reaction (qPCR) targeting four bacterial genes. For the detection of the pks+ E. coli, SYBR Green assays targeting the ClbB (pks island) and the UidA (E. coli) genes were used previously described 1, with ClbB primers modified as follows: forward primer, 5’-CGACCGTCGAATAGCGTTGGAAT-3’; and reverse primer, 5’-GCTCTATGCTCATCAACCCATGT-3’. The human housekeeping gene, β-actin, was used as an internal control as previously described 2. Each PCR reaction was performed in technical duplicates and contained 20ng of genomic DNA in a 10µL reaction comprising 1 x final concentration POWER SYBR Green PCR Master Mix (Thermo Fisher Scientific, California, USA). The qPCR was performed on Thermo QuantStudio 7 (Thermo Fisher Scientific, California, USA). Positive and negative controls namely, E. coli strains known to contain the pks island and without the pks island were included. Based on the amplification of ClbB (the pks island) and UidA (E. coli), each tumour DNA sample was catergorised into four groups:
1) Pks+ E. coli+ showing the amplification of both ClbB and UidA genes, indicating the presence of only E. coli with pks island.
2) Pks+ E. coli- showing the amplification of the ClbB gene but not UidA, indicating the presence of bacteria with pks island that are not E. coli.
3) Pks+ (all bacteria) includes all tuomur samples showing the amplification of the ClbB gene, indicating any bacteria with pks island.
4) Pks- E. coli+ showing the ampliation of UidA only, indicating the presence of E. coli without pks island.
For the detection of ETBF and F. nucleatum, Taqman assays targeting the Bft 3,4 and nusG 5 genes were used, respectively and the assays were run along the human housekeeping gene, SLCO2A1, used as the internal control as previously described 5. Positive and negative controls were obtained from Leibniz-Institute DSMZ (Braunschweig, Germany). Each TaqMan reaction was performed in technical duplicates. In each qPCR, 20ng of genomic DNA was used in a 10µL reaction comprising 1 x final concentration TaqMan Universal Master Mix (Thermo Fisher Scientific, California, USA) in a 384-well optical PCR plate (Thermo Fisher Scientific). qPCR was performed on Thermo QuantStudio 7 (Thermo Fisher Scientific).
A melt curve was used to determine the specificity of the amplicon. The presence of pks island and E. coli were detected using the standard cycle threshold (Ct) and melt curve analysis on QuantStudio 7 (QS7) software (Thermo Fisher Scientific, California, USA). An independent TaqMan assay targeting the ClbB gene was used as previously described 6 in a subset of tumors to confirm results from the SYBR Green assay. Each PCR reaction was performed in technical duplicates and contained 20ng of genomic DNA in a 10µL reaction comprising 1 x final concentration TaqMan Environmental Master Mix (Thermo Fisher Scientific, California, USA) set up in a 384-well optical PCR plate (Thermo Fisher Scientific) in the same conditions used as per the SYBR pks E. coli assay. The presence of pks island was detected using the standard Ct calculation, performed using the QS7 software (Thermo Fisher Scientific). The average ΔCt (the average Ct value of bacteria – the average Ct value of human housekeeping gene) was 15 for pks+ E. coli and ETBF. The average ΔCt was 24 for F. nucleatum positive CRCs.
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