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Supplementary Figure 1. Phylogenetic tree displaying known AAC sequences from the GNAT-family of N-
acetyltransferases. The tree was built from centroid sequences after clustering at 90% amino acid identity. The five
groups of sequences that were used to create separate models A-B, D—F are marked in the tree.



Tree scale: 0.1 ———— AAC(3)-llc
4’—':-\AC(3)-IIb
AAC(3)-Vla
AAC(3)lllb
[AAC(3)-IIIc Model C
AAC(3)-llla

AAC(3)-VIlI
AAC(3)-Vlla

AAC(3)-IXa

AAC(3)-Xa

AAC(3)-IV

yokD

Supplementary Figure 2. Phylogenetic tree displaying known, non-GNAT like AAC(3) sequences. The tree was
built from centroid sequences after clustering at 90% amino acid identity. The sequences that were used to create
model C are marked in the tree.
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Supplementary Figure 3. Phylogenetic tree displaying known APH sequences. The tree was built from centroid
sequences after clustering at 90% amino acid identity. The three groups of sequences that were used to create
separate models G-I are marked in the tree.
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Supplementary Figure 4. Performance of the created HMMs for classifying full-length genes. Panels a-i show
the sensitivity and specificity of models A-l as a function of domain score. Dashed black lines represent the optimized
threshold scores used for analysis with the models.
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Supplementary Figure 5. Phylogenetic trees depicting the aminoglycoside resistance enzymes predicted in
this study. Each tree was built from the centroid sequences after clustering at 70% amino acid identity. The colours
of the inner circle indicate the phylum of the host bacteria that make up the cluster represented by each leaf. The
colour black indicates that bacteria from multiple phyla are present within the same cluster. The colours in the outer
circle indicate the similarity (% amino acid identity) between the representative centroid sequence of each cluster and
the most similar known aminoglycoside resistance gene. Each panel depicts the AMEs predicted by a distinct model:
a Model A (AAC(2’)). b Model B (AAC(3)). ¢ Model C (AAC(3)). d Model D (AAC(6’)). e Model E (AAC(6’)). f Model F
(AAC(6’)). g Model G (APH(2")). h Model H (APH(3’)+APH(3")). i Model | (APH(6)+APH(3)).
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Supplementary Figure 6. Mean zone diameters [mm] observed during disk diffusion tests of predicted new

aminoglycoside resistance genes in E. coli. The mean diameters were calculated from three replicates per tested

gene and antibiotic (individual data points are shown in the plot). Standard deviations are displayed as error bars.
Clinical breakpoints and/or epidemiological cut-off values (ECOFFs) taken from the EUCAST database (when

available) are represented as dashed black lines. a Amikacin [30 pg]. b Gentamicin [30 pg]. ¢ Kanamycin [30 pg]. d

Neomycin [30 pg]. e Netilmicin [10 pg]. f Spectinomycin [25 pg]. g Tobramycin [30 ug].
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Supplementary Figure 7. Enrichment analysis of bacterial phyla harbouring an over- or under-representation
of aminoglycoside resistance genes. The ratios and their significance were calculated using Fisher's exact test, a
star is used to denote significant results (p<0.01).

Supplementary Table 1. Sensitivity and specificity of the created profile HMMs at the optimized threshold
score.

Model  Reference phenotype(s) Reference sequences Sensitivity  Specificity

A AAC(2))-I 5 1.000 1.000
B AAC(3)-I 8 1.000 1.000
C AAC(3)-I, 11, VI, VI, VI IX 9 1.000 1.000
D AAC(6)-1, 11 8 1.000 1.000
E AAC(6)-1 16 0.9375 1.000
F AAC(6)-1 11 1.000 1.000
G APH(2")-] 6 1.000 1.000
H APH(3)-I, I, I, IV, V, VI, 18 1.000 1.000

VI, VI, X, XV + APH(3")-1
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