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Complete genome sequences of 30 bacterial species from a 
synthetic community
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ABSTRACT We present complete genome sequences from 30 bacterial species that can 
be used to construct defined synthetic communities that stably form in the laboratory 
under controlled conditions.
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S ynthetic bacterial communities are defined collections of bacteria with desirable 
properties for laboratory experimentation. They allow for the controlled manipula­

tion of species and their environment, which can provide insight into the governing 
principles of a system (1, 2). DNA sequencing is a commonly used tool to character­
ize synthetic bacterial communities. For example, 16S rRNA amplicon sequencing can 
provide information about community composition, while whole-genome sequencing 
(WGS) can reveal the genetic changes underlying microbial adaptation. However, WGS 
experiments require high-quality reference genomes to reliably identify and annotate 
genetic mutations. To this end, we report the closed genomes from 30 bacterial species 
(Table 1) that can be readily used to construct synthetic bacterial communities.

Bacterial species were selected from the University of Helsinki Microbial Domain 
Biological Resource Centre (HAMBI) because they could grow in the same shared 
medium under standard laboratory conditions, most could coexist in liquid culture over 
extended periods (3), and all could be uniquely distinguished by 16S rRNA amplicon 
sequencing (4). Each species was sequenced using one short-read (either Illumina MiSeq 
or NextSeq 2000) and one long-read (Oxford Nanopore MinION or PacBio Sequel II) 
approach (Table 1). Bacteria were grown in proteose peptone yeast extract medium for 
24–48 hours at 30°C, and DNA was extracted using the ZymoBIOMICS DNA Miniprep 
Kit (for PacBio, MinION, and NextSeq) or the Qiagen DNeasy Blood & Tissue Kit (MiSeq). 
MiSeq libraries used the Nextera XT DNA Library Prep Kit and MiSeq Reagent Kit V3, 
with sequencing performed at the Finnish Institute for Molecular Medicine, Helsinki. 
NextSeq 2000 libraries were prepared using the Illumina DNA Prep Kit and IDT 10 bp 
UDI indices and sequenced at SeqCenter (Pittsburgh, USA). Demultiplexing, quality 
control, and adapter trimming of Illumina reads were performed with bcl-convert v3.9.3. 
PacBio Sequel II samples were first fragmented (g-TUBE, Covaris, USA), and libraries were 
prepared using the SMRTbell Prep Kit v3.0 with barcoded adapter plate v3.0. The Sequel 
II Binding Kit v3.2 was used for binding and cleanup, and libraries were run on a PacBio 
Sequel IIe for 15 hours and demultiplexed and trimmed using Lima v2.6.0 (5). Nanopore 
sample libraries were prepared using ONT Native Barcoding Kit 24 V14 (SQK-NBD114.24) 
and run on a MinION Mk1B with R10.4.1 flow cells. Demultiplexing was done using 
Guppy v6.3.8 with the “Super Accurate” base calling model (6).

Trycycler v0.5.3 (7) was used to generate long-read consensus assemblies for 
each species with Flye v2.9.1-b1780 (HiFi and ONT) (8), Canu v2.2 (HiFi) (9), hifiasm 
v0.16.1 (HiFi) (10), Miniasm v0.3-r179 (ONT) (11), and Raven v1.8.1 (ONT) (12) following 
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the Trycycler wiki. Long-read assemblies were then polished with short reads using 
Polypolish v0.5.0 (13) and POLCA from MaSuRCA v4.0.9 (14). Short reads were also 
independently assembled for each species using Unicycler v0.5.0 (15) with SPAdes 
v3.15.5 (16) and inspected for circularized plasmids missed by the other assemblers. 
Assemblies were annotated with the Prokaryotic Genome Annotation Pipeline 
2023-10-03.build7061 (17). CheckM v1.2.2 (18) and GTDB-Tk v2.1.1 database 207v2 (19) 
were used to estimate completeness (all genomes >99% complete) and for taxonomic 
classification (all genomes classified to species level). All genomes contained only closed 
circular contigs (cleanly circularized using the reconcile command from Trycycler with 
default parameters), except Agrobacterium tumefaciens, which has one linear chromo­
some (20). Fourteen species have probable plasmids, as assessed by MOB Recon v3.0.3 
(21).
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