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AMRtime Structure
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Dataset Generator
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Determinants are scarce
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Determinants are imbalanced
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AMR sequence space is biased




Read filtering



Homology Filter Approaches

BLASTX (Gish et al., 1993)

DIAMOND (Buchfink et al., 2015)

e PALADIN (Westbrook et al., 2017)
MMSeqs2 (Steinegger and Sdding, 2017)



Performance at defaults?
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How computationally efficient are they?
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What about in terms of memory?
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Is there a cap on overall performance?
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ut to hit any ARO?
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Performance for best setting per tool
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But what about individual ARO performance?

AMR Genes at Threshold

2000

1500

1000

500

False Negative Distribution

BLASTX

DIAMOND
MMSEQS
PALADIN

T T T T

20 40 60 80
% of Reads from AMR Missed

100

16



Systematically missing AROs

Truncated False Negative Distribution
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Why are these 10 always missed?

e Enterococcus faecalis liaS mutant conferring daptomycin resistance
(AE016830.1):
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CARD Full Length Alignment QC

e 11 AROs protein not detected from DNA
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CARD Full Length Alignment QC

11 AROs protein not detected from DNA

2 AROs different top protein hit from DNA

Warnings: 119 AROs with different top protein but /D% > 99
e Warnings: 2 AROs with /D% < 99 to correct protein
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Sensitive Homology Search




First attempt at sensitive classification

/ ARO predictions /

20



Revised classifier structure

[Filtering ScoresH Read encoding
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e Raw sequence
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e Raw sequence

e Filtering homology search family similarity/dissimilarity
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e Raw sequence
e Filtering homology search family similarity/dissimilarity

e Manual feature extraction (GC/TNF/compositional)
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e Raw sequence
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e Raw sequence

Filtering homology search family similarity/dissimilarity

Manual feature extraction (GC/TNF/compositional)

One-hot K-mer representation

K-mer embeddings (DNA2vec/BioVec)
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Variant Models




Ribosomal Variant Models

[Metagenomic reads]

‘ Ribosomal fragment identification ‘
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Identifying Ribosomal Reads

MetaRNA (Huang et al., 2009)
Ribopicker (Schmieder et al., 2011)
SortmeRNA (Kopylova et al., 2012)

e 77 models

Reads simulated from the underlying 30 species reference genomes
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Identifying Ribosomal Reads
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Identifying Ribosomal Reads
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Identifying Ribosomal
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Identifying Taxonomy
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are relatively easy

Correct_index:390_species:Streptomyces ambofaciens

Borrelia burgdorferi
Brachyspira hyodysenteriae
Chlamydia psittaci
Chlamydia trachomatis -
Chlamydomonas reinhardtii 4
Escherichia coli §
Halobacterium sp.
Helicobacter pylori {
Moraxella catarrhalis 4
Mycobacterium abscessus 4
Mycobacterium avium -
Mycobacterium chelonae
Mycobacterium intracellulare 4
Mycobacterium kansasii ;
Mycobacterium smegmatis
Mycobacterium tuberculosis
Mycoplasma fermentans
Mycoplasma gallisepticum
Mycoplasma hominis 4
Mycoplasma pneumoniae
Neisseria gonorrhoeae
Neisseria meningitidis
Pasteurella multocida 4
Propionibacterium acnes
Propionibacterium freuden h
Salmonella enterica |
Staphylococcus aureus
Streptococcus pneumoniae
Streptomyces ambofaciens

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
value

index

29



Others are a mess
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Some are group ambiguous
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Others are just a toss-up

Ambiguous_index:212_species:Escherichia coli
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Ambiguity in classification
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e Mapping reads to reference to assess presence or absence of
mutation related SNP

e Comparison of whole pipeline with just direct mapping to database
of ribosomal sequences and SNP calling approaches.

e Tuning of sensitivity for number of potential SNPs required to make
a prediction of AMR.
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e AMRtime still not a ‘fait accompli’
e Filtering analysis possibly needs redone for fixed CARD
e False positive analysis pending for best settings

e Framework and code developed for sensitive homology classification
but optimisation and evaluation work still required

e Not shown but preliminary family level classification shows 100x
improvements over previous ARO attempts

e Ribosomal Variant Model work progressing well with full pipeline
metrics available soon.
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