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Abstract Methods: Genomic Analysis Resuits Novel Markers Detection

To better understand the population genomics of extended-spectrum beta-lactamase (ESBL) producing AntlbIOtIC RGSlStance Phen()type s s Our k-mer resistance search approach was able to identify the known genes listed above and also identified
Escherichia coli and their associated antibiotic resistance phenotypes, 129 phenotypically identified ESBL = 0 o Susceptibility . S . R a 1374 bp open reading frame with unknown function that had increased odds of resistance to piperacillin-
. . . . . c 2 ) ] ) )
isolates collected between 2017-04 to 2018-11 from a single academic medical center underwent whole Sequence Analysis e All antibiotic resistance & = o tazobactam resistance (3-23.8, p<0.001). This 1374 bp open reading frame did not share any homology
. . . . . . .- . . . —_ o Sl o\o . . . . . .
genome sequencing (WGS) with the presence of antibiotic resistance genes identified by screening ¢ |solates were sequenced on NextSEQ Illumina 150x2 paired end profiles of all sequenced & é G with known beta-lactamases. Protein had a 99% match to proteins labeled as DUF262 domain-containing
. . . o\o o\ . . . . N N .
against the CARD database. The odds of phenotypic resistance to beta-lactam agents were calculated for e Raw sequences were then analyzed using a Nextflow pipeline Bactopia with some isolates. Each row is an - l - ¢ ¢ o5 & 2 ¢« & ||protein in NCBI database. The structure was predicted using Alpha-Fold and existing structures searched via
each known resistance gene. A novel approach based on k-mer-enrichment among antibiotic resistance . . ) i ‘ ili 0 ; i
. g Jy . ! . g ) . additional study specific analyzes isolate each column is PDBeFold v2.59 with closet homology matched a plasmid mobility element at 40%. This could be suggestive
phenotypical groups was developed to detect genomic markers associated with phenotypic resistance. e See diagram below for all steps but briefly: ., -a¢ . of possible plasmid related protein or mobility element itself.
The presence of known beta-lactamase CTX-M-15 appears to increase the odds of resistance to key beta- A . an antibiotic, red is
lactam agents. A novel k-mer-enrichment approach identified a novel marker of piperacillin-tazobactam * Raw sequences were assembled by Unicycler to create assembled contigs resistant and green is
resistance e Known drug resistance targets were analyzed primarily from CARD database sensitive, bars on top of
e Strain typing (ST) done with MLST Achtman schemea using loci adk, fumC, gyrB, column have percent e  Matrix of — =- meme =
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° eCt'I?fT detected can known markers can be used to see associations with these phenotypes but also abundance graph of
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Take all assemblies for each sample with associated antibiotic resistance profiles
Break each contig into small sub-strings called k-mers

Create 2x2 table of presence/absence of k-mer and resistance/sensitivity to antibiotic
and calculate odds of resistance using Fisher exact test, filter to p-value threshold (for
this study used p-value <0.001)

Merge overlapping k-mers with significant increase in odds of resistance to determine
sub regions associated with resistance

1)
2)
3)

4)

Figure represents analysis with k-mers into 5-mers, for this study we used 19-mers

dominated by
ST131 which are
highly related with
several novel strain
branching from
ST131

ST131 remains
dominant over the
months of
collections with
some other minor
strains persistent
over time while
others are transient
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detect new genomic markers associations

additional beta-lactams of cefepime and ceftazidime

e CTX-M-15 was the only known marker to show significant increased odds of resistance to key

e Our de-novo k-mer phenotypical search approach can be applied to any phenotype or grouping to

e This analysis was able to detect a new potential marker of resistance to piperacillin-tazobactam,
the exact mechanism for the association is currently under investigation
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