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Complete sequence of the genome-reduced Escherichia 
coli DGF-298
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ABSTRACT We report the complete genome sequence and annotation of Escherichia 
coli DGF-298, a genome-reduced E. coli strain with interesting properties for systems and 
synthetic biology. DGF-298 has a single circular chromosome of 2,991,126 bp and 2,831 
genes, including 2,691 coding sequences, with a mean G + C content of ~51%.
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G enome-reduced organisms such as Escherichia coli DGF-298 constitute interesting 
cell chassis for synthetic biology (1–5). DGF-298 was generated from E. coli W3110 

by deleting non-essential genes, prophages, and other undesirable elements using λ-Red 
recombination and P1 transduction (2, 3). Approximately 36% of the chromosome was 
removed while preserving a growth comparable to W3110 (1, 2, 5). We proceeded to 
the whole-genome sequencing of E. coli DGF-298 using Illumina sequencing and Oxford 
Nanopore Technology (ONT).

DGF-298 (DGF-298W100::rev234::SC) was acquired from the KHK Collection of the 
SHIGEN National Institute of Genetics. DGF-298 genomic DNA (gDNA) was isolated from 
an overnight culture grown in LB medium at 37°C using the Quick-gDNA MiniPrep kit 
(Zymo Research) according to the manufacturer’s specifications. To prepare an ONT 
sequencing library, 1.5 µg of gDNA was sheared at ~20 kbp using a Covaris g-TUBE 
by centrifuging twice at 1,650 × g for 1 min. No further size selection was performed. 
Sequencing adaptors were ligated using the R9 SQK-NSK007 ONT Ligation Sequencing 
Kit, and sequencing was performed on a MinION Mk1B device equipped with an R9 flow 
cell. Live base-calling was performed using MinKNOW software v1.1.21. A total of 1,614 
reads passed MinKNOW default quality filter, corresponding to 14,978,836 bp with an N50 
of 13,742 bp. For Illumina sequencing, DNA was sheared and prepared using the QIAseq 
FX DNA Library Kit (QIAGEN) with 100 ng of the same gDNA preparation according to the 
manufacturer’s specifications, with the following modifications: (i) 2 min fragmentation 
time, (ii) provided adaptors and primers replaced by custom oligonucleotides, (iii) library 
amplification using the VeraSeq 2.0 DNA polymerase (Enzymatics), and (iv) final library 
purification and size selection using 0.7× AMPure XP beads (Agencourt). Library quality 
was assessed on a 2100 Bioanalyzer instrument (Agilent). Paired-end Illumina sequencing 
(2 × 125 bp) was performed on an Illumina HiSeq 2000 system at the McGill University 
and Génome Québec Innovation Centre (Montréal, Canada). 1,308,045 paired-end reads 
were obtained, corresponding to a genome coverage of ~100×. Illumina read quality was 
evaluated with FastQC v0.11.9, revealing an average Phred score of 35 for the forward 
and reverse reads. DGF-298 genome was de novo assembled using quality-filtered ONT 
reads and Newbler 2.6 RunAssembly, generating a single scaffold of 2,966,096 bp 
comprising seven contigs. Gaps were filled and circular conformation was confirmed 
by performing local mapping of ONT and Illumina reads using Newbler 2.6 RunMap
ping. Adapters were trimmed using Newbler 2.6 vt option. Genome assembly was 
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error-corrected by alignment of the Illumina reads using BWA sampe v0.7.15 (6). DGF-298 
chromosome was manually rotated to match E. coli W3110 (AP009048.1) start and end 
coordinates. Genome annotations were transferred from E. coli W3110 to the corrected 
sequence with RATT 1.0 (7), and mutations were identified using MUMmer v3.23 (8) 
(Table 1). Annotations were manually curated according to the detected mutations and 
deleted regions present in DGF-298 (2, 3).

The final DGF-298 genome consists of a single circular chromosome of 2,991,126 bp 
and 2,831 genes, with an overall genome coverage of ~100× and a G + C content 
of ~51%.
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