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Introduction

Human sewage is a major source of antibiotic resistant bacteria and antibiotic
resistance genes. Whereas in most world regions these effluents are treated
before returning to the environment, it is estimated that half of the world
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Figure 1. Abundance (gene copy number / mL of
sample) of the genes (76S rRNA, intl1, sull, ermB, ermF,
aph(3”)-1b and uidA) in different DNA extracts from
influent (raw wastewater), sludge, effluent (treated
wastewater) and surface water.

Figure 3. Principal Components Analysis showing the
distribution of the influent (I), effluent (E), sludge (S) and
surface water (SW) samples, based on the quantification
by gPCR of the six putative biomarker genes (int/1, sull,
ermB, ermF, aph(3”)-I1b and uidA).

The six putative biomarker genes had an expected variation from raw wastewater to surface water. Based on the gPCR analysis, the uidA and aph(3”)-lb may be the best
biomarker candidates, as presented the highest variations between raw wastewater and surface water.
The in silico analysis suggested crAssphage and aph(3")-lb genes as the best biomarker candidates since they were not detected in surface water metagenomes, being
frequent in wastewater metagenomes.
The selected biomarker candidates crAssphage, tetX, mefC and qacEA1 are currently being assessed based on gPCR analysis of the same samples.
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