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Materials and Methods 

Detection of antibiotic compounds using mass spectrometry 

 

g
UPLC 
Column ACQUITY UPLC BEH C18 1.7 µm analytical column (2.1 × 100 mm) 
Column Temp (°C) 45 ± 0.5 
Sample Manager Temp (°C) 4 ± 0.5 
Gradient Conditions for ESI- mode 0-0.25 min (2% B), 0.25-4 min (2-99% B), 4-6 min (99% B), 6-6.01 min (99-2% B), 6.01-7 min (2% B) 
Flow Rate (mL/min) 0.4 
Quattro Premier MS 
Capillary (kV) 2.5 
Sampling Cone (V) 30 
Extraction Cone (V) 4.0 
Source Temp (°C) 120 
Desolvation Temp (°C) 350 
Desolvation Gas Flow (L/Hr) 800 
Cone Gas (L/Hr) 0 



 

Additional Results 

Table S1 

Genus p Value
Peptostreptococcaceae 0.000120138
Afipia 0.000165926
Holospora 9.63E-05
Bppunalikevirus 0.000553161
Yualikevirus 0.000717512
Azoarcus 0.00101914
Legionellaceae 0.002209625
Methyloversatilis 0.006230025
Sphingobium 0.009322171
Rickettsiella 0.009056738
Myroides 0.017005632
Alicycliphilus 0.016215851
Burkholderia 0.025314864
Acinetobacter 0.025614406
Thauera 0.034797732
Riemerella 0.045239986  

Figure S1 



 

Figure S2 

 

Figure S3 



 

 

Figure S4 



 

Figure S5 
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Figure S6 



 

Figure S7 



 

Figure S8 



 



Figure S9 



 



Treated water testing procedures and evaluation criteria 

 It should be recognized that despite the persistence of limited antibiotics and antibiotic 

resistance genes ultimately being discharged into local surface waters, this in no way undermines 

the efficacy and efficiency of the subject wastewater treatment facilities.  Currently, the North 

Carolina wastewater treatment system tests for Salmonella typhi, Vibrio cholerae, Shigella 

dysenteraie, E. coli O157:H7, and Clostridium perfringens.  For reclamation testing, North 

Carolina applies fecal coliform measurement limits of <14/100 mL of non-potable water, and 

values of 3/100 mL for E. coli, and 5/100 mL for Coliphages and Clostridium perfringes in 

potable sources. 

Figure Captions 

Figure S1.  Concentrations of each antibiotic compound for each sampling location averaged 

across all four timepoints. 

Figure S2.  Unique and shared OTUs between Mallard and Sugar Creek treatment facilities from 

whole-genome shotgun sequencing. 

Figure S3.  Whole-genome OTUs compared between Mallard and Sugar Creek, stream and 

sewage samples. 

Figure S4.  Shannon diversity (A) and Bray-Curtis Beta diversity (B) of all WGS sample 

replicates.  Samples have no significant variance between replicates, demonstrating equivalence 

utilizing the highest depth replicate. 

Figure S5.  Species-level taxonomic classification of differentially abundant clades between 

sampling locations. 

Figure S6.  Abundance values for antibiotic resistance genes from all timepoints across all 

sample locations as reported by ShortBRED in RPKM, with red indicating highest abundance 



and blue indicating no presence.  Sample clustering is based on the Euclidian distance between 

samples, with overall ARG abundance sorted in decreasing order from left to right.  Specific 

gene terms are listed on the x-axis, with sample names and locations on the y-axis.   

Figure S7.  Significant differences in antibiotic concentrations between sample site, waterway, 

and timepoint. 

Figure S8.  Significant differences in taxa from shotgun sequence analysis between sample site, 

waterway, and timepoint. 

Figure S9.  Differentially abundant ARGs in collection sites.  ARGs differing with regards to time point, 

waterway, sample site, and combinations of sample site/time point and waterways are shown.  Each 

colored box indicates a significant abundance difference between the corresponding sites shown on the x-

axis, and the significant resistance term on the y-axis.  Red, green, and blue indicate substantial 

differences with regards to timepoint, sample sites, and treatment plant respectively, while yellow shows 

significant differences at both treatment plant and sample site levels. 

File S1.  Adjustment values for antibiotic detection and quantification limits. 

File S2.  Complete linear model statistical results from mass spectrometry data. 

File S3.  Complete linear model statistical results from taxonomic classification. 

File S4.  Complete statistical results from mass spectrometry linear models. 

File S5.  Standard curve calculations for commercial antibiotic standards. 

Additional Data 

 Additional illustrated statistical comparisons for MetaPhlAn2, ShortBRED, and for the 

mass spectrometry data are available in their entirety from FigShare at 

https://figshare.com/s/3b6b33ed765fb8605ff2, https://figshare.com/s/5db6e984875ac4062a04, 

and https://figshare.com/s/1137b9a723c3fa7c0c68 respectively.  Heatmaps generated for 



visualizing bacterial abundance changes are located at 

https://figshare.com/s/fc22b1db16f31491652d. 
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