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ABSTRACT This work reports the draft genome of Agrobacterium fabrum strain 1D1416.
The assembled genome is composed of a 2,837,379-bp circular chromosome, a 2,043,296-bp
linear chromosome, a 519,735-bp AT1 plasmid, a 188,396-bp AT2 plasmid, and a 196,706-bp
Ti virulence plasmid. The nondisarmed strain produces gall-like structures in citrus tissue.

Here, we present the novel genome from Agrobacterium fabrum strain 1D1416. Strain
1D1416 was isolated from Euonymus japonicus and received by the Kado lab, University

of California, Davis, 17 August 1979. The lyophilized strain was revived, and a single colony
was streaked to purity. This was grown in Luria broth at 28 to 30°C with shaking at
200 rpm. Genomic DNA collection followed the Puregene kit (Qiagen) extraction protocol.
Characterization by our lab demonstrated gall formation (pathogenicity) by 1D1416 in citrus
tissue and the ability to transfer a binary plasmid-derived transfer DNA (T-DNA) by producing
DsRed-expressing tissue (Fig. 1) (1).

Genomic DNA was isolated (2) using Qiagen blood and cell culture DNA maxikit 13362
and genomic DNA buffer set 19060 (Qiagen) (3). The DNA was evaluated by gel electrophore-
sis and quantified using both a 2100 Nanodrop spectrophotometer (Thermo Fisher Scientific)
and a Qubit fluorimeter (Invitrogen) with the Qubit double-stranded DNA (dsDNA) high-
sensitivity (HS) assay kit (Invitrogen). Genomic DNA was sheared with g-TUBE (Covaris). A 20-
kb DNA library was constructed from the manufacturer’s instructions and using the BluePippin
size selection system and sequenced using single-molecule real-time (SMRT) sequencing tech-
nology on the PacBio RS system. The PacBio libraries were made with the SMRTbell template
prep kit 1.0 following the procedure and checklist for 20-kb template preparation using the
BluePippin size selection system. SMRT sequencing data were generated at an average cov-
erage of 169.87�, with a mean read length of 18,396 bp and the total number of reads being
137,961. De novo genome assembly, in which circular consensus sequence (CCS) reads were
used as input and assembly, was conducted using the hierarchical genome assembly pro-
cess (HGAP) workflow (SMRT Portal; Pacific Biosciences), protocol “RS_HGAP_Assembly.3” (4),
and Smrtanalysis_2.3.0 software (http://www.pacb.com/support/software-downloads/).
Default parameters were used for all software unless otherwise specified.

The assembly generated 6 polished contigs with an N50 contig length of 2,043,295 bp
and a sum of contig lengths of 5,927,307 bp. Linear contigs were manually aligned using
SnapGene software until alignment was no longer possible. A 28,929-bp overlap was
removed for the circular chromosome, which showed a final composition of 2,837,379 bp
with a GC content of 59.4%. The linear chromosome was determined to be 2,043,296 bp
with a GC content of 59.3%. The AT1 plasmid was composed of 589,645 bp with a GC content
of 57.4%. The AT2 plasmid was composed of 188,396 bp with a GC content of 58.1%, and the
virulence vector pTi-1D1416 was composed of 196,706 bp with a GC content of 56.1%. An
unaligned contig was determined to be 10,295 bp with a GC content of 59.7%.

Assembled and raw read sequences were entered into the National Center for
Biotechnology Information (NCBI), and BLAST was used for identification (http://blast.ncbi
.nlm.nih.gov/). Automated annotation was performed on a local RAST pipeline (5) (https://rast
.nmpdr.org), but the public version of the genome was annotated by the prokaryotic genome
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annotation pipeline (PGAP) (6). Agrobacterium fabrum strain 1D1416 contains 5,761 predicted
coding sequences, 595 subsystems, and 65 predicted RNA-coding genes.

Data availability. The whole-genome shotgun sequence for Agrobacterium fabrum
strain 1D1416 was deposited at DDBJ/ENA/GenBank under the accession no. JANPYJ000000000
and hyperlink https://www.ncbi.nlm.nih.gov/nuccore/JANPYJ000000000.1/, SubmissionID
SUB11886101, BioProject PRJNA863297, BioSample SAMN30028576, and SRA file SRX16758217
and hyperlink https://www.ncbi.nlm.nih.gov/sra/SRX16758217.
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FIG 1 Gall formation and stable DsRed expression in citrus epicotyl tissue transformed with wild-type
Agrobacterium fabrum strain 1D1416 harboring the binary vector pCTAGV-KCN3. Left panel, gall viewed
under white light. Right panel, same gall displaying DsRed expression. The binary plasmid and the protocol
used for citrus transformation were previously published (1).
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