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Key Question: Are there ARGS in plasmids and zoonotic pathogens? 

Salmonella E. coli Campylobacter

• Antimicrobial resistance genes (ARGs) can be 
present on plasmids or integrated into the bacterial 
chromosome. 

• ARGs can be transferred from commensal bacteria 
to pathogens via horizontal gene transfer (HGT).

• The presence of ARGs in zoonotic pathogens is of 
particular concern. 

• We can identify plasmids and construct 
metagenome-assembled genomes (MAGS) from 
Nanopore shotgun metagenomes to look for ARGs.
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Methods Results
A total of 3881 putative plasmids were detected, of 
which 479 had hits to known plasmids in the NCBI 
Plasmid Database (PLSDB), suggesting significant 
plasmid novelty in these samples. 

Contig id Start Stop Strand Gene symbol Sequence name Scope Class Subclass Method Target lengthReference sequence length% Coverage of reference sequence% Identity to reference sequenceAlignment lengthAccession of closest sequence

contig_12109 3389 4147 + aadA1 ANT(3'')-Ia family aminoglycoside nucleotidyltransferase AadA1 core AMINOGLYCOSIDE STREPTOMYCIN BLASTX 253 263 94.3 94.07 253 WP_071846304.1

contig_22524 6030 6536 + aph(3')-Ia aminoglycoside O-phosphotransferase APH(3')-Ia core AMINOGLYCOSIDE KANAMYCIN PARTIALX 169 269 62.83 100 169 WP_063842098.1

contig_22524 8512 9033 + qnrS QnrS family quinolone resistance pentapeptide repeat protein core QUINOLONE QUINOLONE PARTIALX 174 218 83.03 91.71 181 WP_064186845.1

contig_22524 14276 15007 + tet(A) tetracycline efflux MFS transporter Tet(A) core TETRACYCLINE TETRACYCLINE PARTIALX 244 399 61.15 98.77 244 WP_000804064.1

contig_29934 5177 6088 + aph(2'')-Ig aminoglycoside O-phosphotransferase APH(2'')-Ig core AMINOGLYCOSIDE AMIKACIN/GENTAMICIN/KANAMYCIN/TOBRAMYCINBLASTX 304 306 99.35 96.71 304 WP_021034342.1

contig_429 90 575 - lnu(C) lincosamide nucleotidyltransferase Lnu(C) core LINCOSAMIDE LINCOSAMIDE BLASTX 162 164 98.78 97.53 162 WP_063851341.1

contig_49518 828 1574 + aadA2 ANT(3'')-Ia family aminoglycoside nucleotidyltransferase AadA2 core AMINOGLYCOSIDE STREPTOMYCIN BLASTX 249 263 94.68 99.6 249 WP_001206356.1

contig_49519 3423 4139 - sul3 sulfonamide-resistant dihydropteroate synthase Sul3 core SULFONAMIDE SULFONAMIDE BLASTX 239 263 90.87 99.58 239 WP_000034420.1

contig_76694 2530 2820 + dfrD trimethoprim-resistant dihydrofolate reductase DfrD core TRIMETHOPRIM TRIMETHOPRIM PARTIALX 97 162 59.88 100 97 WP_063844481.1

contig_7764 21760 22770 - tet(W) tetracycline resistance ribosomal protection protein Tet(W) core TETRACYCLINE TETRACYCLINE PARTIALX 337 639 52.74 97.92 337 WP_000691721.1

contig_7841 376 918 + vat(E) streptogramin A O-acetyltransferase Vat(E) core STREPTOGRAMIN STREPTOGRAMIN PARTIALX 181 214 84.58 99.45 181 WP_002328813.1

contig_79738 9142 9681 - blaTEM TEM family class A beta-lactamase core BETA-LACTAM BETA-LACTAM INTERNAL_STOP 180 286 62.94 98.89 180 WP_000027057.1

contig_82421 2788 3210 + sat2 streptothricin N-acetyltransferase Sat2 core STREPTOTHRICIN STREPTOTHRICIN PARTIALX 141 174 81.03 99.29 141 WP_000704156.1

contig_916 83 1519 - aac(6')-Ie/aph(2'')-Ia bifunctional aminoglycoside N-acetyltransferase AAC(6')-Ie/aminoglycoside O-phosphotransferase APH(2'')-Iacore AMINOGLYCOSIDE AMIKACIN/GENTAMICIN/KANAMYCIN/TOBRAMYCINEXACTX 479 479 100 100 479 WP_001028144.1

contig_9848 323 1057 - erm(B) 23S rRNA (adenine(2058)-N(6))-methyltransferase Erm(B) core MACROLIDE MACROLIDE EXACTX 245 245 100 100 245 WP_002292226.1

Table of ARGs detected in plasmids

Global distribution 
of plasmid sources 
(based on PLSDB)
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Results
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Discussion

Contigs were binned into MAGS and taxonomically 
identified.

Pathogenic MAGs were screened for ARGs

Using Nanopore sequencing we were able to identify over 3000 complete circular plasmids in the chicken caecal microbiome, 
several of which contained ARGS. By assembling the contigs into MAGs, we identified several chromosomally integrated ARGs 
in Campylobacter and Escherichia coli.  This suggests significant risk to public health from ARGs in chicken from India. 
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