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Complete genome sequence of Stenotrophomonas maltophilia
ESTM1D MKCAZ16 6a(Sm18), a Mexican environmental

multidrug- and amoeba-resistant strain
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ABSTRACT Stenotrophomonas maltophilia ESTM1D_MKCAZ16_6a (Sm18) is a multi-
drug-resistant strain isolated from river sediments in Morelos, Mexico. It is capable
of replicating within acid Rab7A-positive Acanthamoeba castellanii phagosomes. The
complete genome was assembled from Oxford Nanopore and paired-end lllumina reads,
encoding 3,970 proteins and 91 RNAs on a single circular 4.48 Mbp chromosome.
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tenotrophomonas maltophilia ESTM1D_MKCAZ16_6a (Sm18) was isolated on

MacConkey plates amended with 16 ug/mL ceftazidime from the sediment samples
collected from the Las Estacas River (18.73262 N 99.11343 W), Morelos, Mexico (1). Sm18
was the only S. maltophilia strain found among the 108 environmental Stenotrophomo-
nas isolates analyzed in that study (1). Strain Sm18 is multidrug-resistant, expressing
metallo-B-lactamase activity, and resistant to 13 of the 15 drugs from five families tested
(1), according to the 26th edition of the Clinical and Laboratory Standards Institute (2).
Sm18 requires the manganese importer MntH to replicate efficiently within the acidified
Rab7A-positive phagosomes of Acanthamoeba castellanii trophozoites (3, 4). We selected
Sm18, a rare example of a well-characterized environmental S. maltophilia strain, as our
experimental model to study the genes involved in metallostasis, virulence, and host
adaptation.

Genomic DNA was extracted from a 5 mL overnight culture of strain Sm18 grown in
LB at 30°C using Genomic-tips 100/G (Qiagen). All subsequent protocols were performed
according to the manufacturer’s instructions. A short insert library was prepared using
the Illumina Nextera XT DNA library preparation kit, followed by sequencing (2 x 300
cycles) on a MiSeq instrument (lllumina, Inc., San Diego, CA, USA). Raw fastq reads
(4,054,325) were processed using Fastp version 0.20.0 (5), yielding 3,504,906 filtered
paired-end reads. Long-read sequencing was performed on the same DNA preparation
without DNA fragmentation or size fractionation using the Rapid Barcoding gDNA
Sequencing Kit (SQK-RBK004), followed by sequencing on a MinlON R9.4.1 device
(Oxford Nanopore Technologies [ONT], Inc., Cambridge, MA, USA). All subsequent data
analyses were performed using the software defaults. Base calling was performed using
ONT's Albacore Sequencing Pipeline (version 2.3.3), yielding 3.25 Gbp with an Nsg
of 11.8 kbp after filtering with Filtlong version 0.2.0 (6). Long read assemblies were
generated using the TryCycler version 0.5.3 pipeline (7) with Miniasm version 0.2 (8)/
Minipolish version 0.1.3 (9), Flye version 2.9 (10), and Raven version 1.8.1 (11) assemblers,
followed by sequential polishing of the single consensus contig with the Illumina short
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selected by GET_PHYLOMARKERS out of 606 input

core-genome sequences identified with GET_HOMOLOGUES from 103 genomes, showing that ESTM1D_MKCAZ16_6a (Sm18) is a bona fide Stenotrophomonas

maltophilia strain, clustering in a perfectly supported clade with the type strain ATCC 13637" and other well

-characterized members of the species, such as K279a

(16, 18). The tree was rooted with Xanthomonas spp. sequences. Numbers on bipartitions are aBayes/UFBoot support values. Validly described Stenotrophomonas

species are indicated on the tree leaves following an established Sm clade numbering (16, 18). The number of genomes/strains in collapsed clades is indicated.

Former Stenotrophomonas species recently reassigned to the new genera Parastenotrophomonas, Pseudos

tenotrophomonas, and Allostenotrophomonas (18) are

shown as collapsed clades. Pedostrophomonas genomes were excluded from the analysis. The scale bar represents the number of expected substitutions per site

under the best-fit model LG4M+F+R4 chosen by 1Q-Tree 2 according to the Bayesian information criterion.

reads using Medaka version 1.8.1 (12) and Polypolish version 0.5.0 (13). Circularity was
confirmed with TryCycler.

The genome was 4,482,207 bp long, with an average coverage of 125x and a
GC% of 66.6. Gene calling and genome annotation were performed using NCBI's
Prokaryotic Genome Annotation Pipeline (Docker image version 2023-10-03.build706)
(14). The genome encodes 3,970 proteins, 24 pseudogenes, and 91 RNAs, including
4 rRNA operons. The gene encoding the chromosomal replication initiator protein
DnaA was set as the first gene. Figure 1 shows a maximum likelihood species tree for
the genus Stenotrophomonas inferred with IQ-TREE version 2.3.5 (15) from top-scoring
core-genome proteins selected with GET_PHYLOMARKERS version 20230119 (16) and
GET_HOMOLOGUES version 28082021 (17) from 103 input genomes, including relevant
type strains (18). Sm18 grouped with the clinical S. maltophilia reference strains ATCC
13637" and K279a. The Sm18 genome is valuable for studying the evolution of opportun-
istic pathogens in the environment and their interactions with free-living amoebae.
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