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Draft genome sequences of 21 Pedobacter strains isolated from 
amphibian specimens
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ABSTRACT The genomes of 21 Pedobacter strains isolated from the European 
salamander Salamandra salamandra and different Madagascan frog species were 
sequenced using Illumina sequencing. Here, we report their draft genome sequences 
(~4.7–7.2 Mbp in size) to allow comparative genomics and taxonomic assignment of 
these strains.
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T he bacterial genus Pedobacter is widely distributed in many habitats and associated 
with macroorganisms, including amphibians (1, 2). Pedobacter has been identified 

as part of their cutaneous microbiome (3–5) and has been found to inhibit the growth 
of pathogenic fungi (3, 4). Certain strains are multidrug resistant and are not suscepti
ble to beta-lactams, colistin, aminoglycosides, and ciprofloxacin (5). This phenotype is 
supported by a high and diverse number of antibiotic resistance genes detected in the 
genomes (6). Aimed at characterizing new Pedobacter strains, bacteria were isolated from 
skin swabs of salamanders and frogs from Germany and Madagascar.

For sampling and cultivation of strains with DE and EXT identifiers, see Bletz et 
al. (4). Briefly, amphibians, captured with clean nitrile gloves, were placed in sterile 
bags and rinsed with 50 mL of sterilized water before being swabbed. Swabs were 
stored in Tryptic Soy Yeast Extract + 20% glycerol and kept on ice before transferring 
to a −20°C freezer. FhG111542 and FhG11526 were isolated as follows: Salamander 
specimens were gently washed with sterile tap water, and bacteria were collected using 
sterile cotton swabs. Swabs were stored in sterile tap water at ambient temperature 
and processed on the same day. To release bacteria, swabs were vortexed, and the 
resulting bacterial suspensions were plated on agar plates (R2A: HiMedia Laboratories 
GmbH; Product No.: M1687 and 10% TSB: Thermo Fisher Scientific Inc.; Product No.: 
CM0129) and incubated at room temperature or 4°C for several days. Colonies were 
selected based on morphology and subcultured to obtain pure cultures. For sequencing, 
strains were grown aerobically in NB-medium (0.5% peptone, 0.3% malt extract, and 
0.5% NaCl) at 18°C for 24–72 hours. Cell pellets were resuspended in ATL buffer (Qiagen) 
containing RNAse A. ZR BashingBead Lysis Tubes (Zymo Research) were used for cell 
disruption. DNA was isolated using QIAmp 96 DNA QIAcube HT Kits with the addition 
of proteinase K (Qiagen). Libraries for short-read sequencing were prepared using the 
Illumina DNA Prep Tagmentation Kit with 500 ng DNA input and five cycles indexing PCR. 
Library quality was evaluated (Agilent 2100 Bioanalyzer) and sequenced on an Illumina 
NovaSeq using a NovaSeq 6000 SP v1 Sequencing Kit with 2 × 150 bp read length and 
a depth of 4.0–5.0 million reads per sample. Unless otherwise stated, software tools 
were run with default settings for sequence processing and analysis. The sequence data 
were demultiplexed (Illumina bcl2fastq, v2.19.0.316), quality checked (Fastp, v0.20.1), 
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https://www.ncbi.nlm.nih.gov/nuccore/JAVTSE000000000
https://trace.ncbi.nlm.nih.gov/Traces/?view=run_browser&acc=SRR26200150&display=metadata
https://www.ncbi.nlm.nih.gov/biosample/37505428
https://www.ncbi.nlm.nih.gov/nuccore/JAVTSD000000000
https://trace.ncbi.nlm.nih.gov/Traces/?view=run_browser&acc=SRR26200149&display=metadata
https://www.ncbi.nlm.nih.gov/biosample/37505429
https://www.ncbi.nlm.nih.gov/nuccore/JAVTSC000000000
https://trace.ncbi.nlm.nih.gov/Traces/?view=run_browser&acc=SRR26200148&display=metadata
https://www.ncbi.nlm.nih.gov/biosample/37505430
https://www.ncbi.nlm.nih.gov/nuccore/JAVTSB000000000
https://trace.ncbi.nlm.nih.gov/Traces/?view=run_browser&acc=SRR26200146&display=metadata
https://www.ncbi.nlm.nih.gov/biosample/37505431
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and visualized (MultiQC, v1.7). Paired-end reads were quality filtered [Fastp (7) v0.20.1, 
additional 53 parameter: “--detect_adapter_for_pe --cut_by_quality5 --cut_by_quality3 
--low_complexity_filter -−54 length_required 21 --correction”], assembled [Unicycler (8) 
v0.4.8], and quality checked [CheckM2 (9) v1.0.18]. Taxonomical ranks were established 
using the Type Strain Genome Server (10) and GTDB (11).

It has been proposed that all Pedobacter genus members commonly encode 
beta-lactamases (6). Thus, we predicted resistosomes by RGI and extracted putative 
beta-lactamases using the Comprehensive Antibiotic Resistance Database (12). These 
sequences were used to construct a sequence similarity network (SSN) using Enzyme 
function initiative-enzyme similarity tool (EFI-EST) (13) (restricted to 200–440 amino 
acids, alignment score threshold: 20). The SSN revealed 118 putative beta-lactamases 
(per strain on average 5.6 ± 2.5) clustering to 89 reference enzymes. Based on the SSN, 
the candidate beta-lactamases were assigned to class C (n = 86), class B3 (n = 13), class 
A (n = 11), and class B1/B2 (n = 3). Notably, we identified five putative beta-lactamases 
clustering to class D references, which have not yet been reported in Pedobacter. Our 
analysis indicates the presence of at least two beta-lactamases, suggesting a general 
potential for beta-lactam inactivation in this genus.
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