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Figure 3. Drug resistant bacteria inactivate 5FU through reduction to DHFU. (a) Canonical pathway 

for the elimination of 5FU in hepatocytes. The host enzyme and bacterial homolog (described here) are 

labeled. (b) 23 5FU-resistant gut bacteria (MIC>50 μg/ml) were incubated in BHI+ with 20 μg/ml of 5FU. 

5 select strains with the sterile control are shown here with the remaining strains provided in Extended 
Data Fig. 4. Conditioned media was assayed using a disk diffusion test. The two identified 5FU 
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inactivating strains are highlighted in red. (c) Confirmation of 5FU metabolism to DHFU by LC-QTOF/MS. 

Sterile controls and conditioned media of E. coli MG1655 and S. enterica DSM17058 following 48 hours 

anaerobic incubation with 20 μg/ml of 5FU were analyzed. (d) Isogenic E. coli strains were incubated 

with 5FU and conditioned media was sampled and assayed for residual 5FU concentration by LC-

QTOF/MS (shown here, 48 hours after inoculation) and disk diffusion (shown in Extended Data Fig. 4). 

(e) 5FU MIC determination of E. coli strains constructed with various preTA states in rich (BHI) and 

minimal (M9MM) media. (f) Conditioned media samples from the same panel of E. coli strains incubated 

for 72 hours in the presence or absence of 5FU were added to the colorectal cell line HCT-116 and cell 

proliferation was quantified using the MTT assay (n=3 biological replicates/strain/condition). Error bars 

represent standard deviation. ***p-value<0.001, Student’s t test. 

  

.CC-BY-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted October 25, 2019. ; https://doi.org/10.1101/820084doi: bioRxiv preprint 

https://doi.org/10.1101/820084
http://creativecommons.org/licenses/by-nd/4.0/


 

 
18 

 
 
 
Figure 4. Functional orthologs of the preTA operon are widespread in human gut bacterial strains 
from the Firmicutes and Proteobacteria phyla. Distribution of bioinformatically-identified preTA 

operons across RefSeq bacterial genomes. A phylogenetic tree of these genomes made using a 

concatenated alignment of single-copy marker genes is shown. Bacterial species identified as carriers of 

putative preTA operons are identified with colored circles, where the color of the circle corresponds to 

prevalence levels from human gut microbiomes (blue: low prevalence; orange: high prevalence; unfilled 

grey: no prevalence estimate). Phylum-level annotations are shown as colored ring segments 

surrounding the tree for the ten phyla with the most species in Refseq. Specific taxa of interest are 

highlighted in call-out boxes. Red stars indicate preTA operons that have been validated to inactive 5FU 

by heterologous expression from E. coli ΔpreTA (see Extended Data Fig. 6a). Orange triangles indicate 

preTA-positive bacterial species for which we have confirmed 5FU inactivation in vitro (see Extended 
Data Fig. 6b). A list of preTA-positive bacteria can be found in Supplementary Table 7. 
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