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ABSTRACT Bartonella bacilliformis is the biological agent of Carrion’s disease, a
vector-borne, life-threatening human bartonellosis restricted to South America. Here,
we report the complete genome sequence of B. bacilliformis KC584 (ATCC 35686).
Although it is commonly used as a reference strain, to date, its complete genome
has not been published.

Bartonella bacilliformis is a Gram-negative alphaproteobacterium and the causative
agent of Carrion’s disease, a vector-borne biphasic illness (1, 2). The pathogen is

transmitted by the bite of infected Lutzomyia sand flies, which are indigenous to the
South American Andes (1, 3). To date, humans are the only known reservoir for B.
bacilliformis (4). Infections result in two clinical manifestations; in the acute phase,
known as Oroya fever, the bacterium infect erythrocytes, causing a severe hemolytic
anemia with high fatality rates in untreated patients. The chronic phase, “verruga
peruana,” is characterized by the formation of blood-filled hemangioma-like lesions at
skin sites caused by bacterially induced abnormal endothelial cell proliferation (1, 2, 5).
Draft genomes from clinical isolates have been published using short-read sequencing
technologies. However, an assembly of a closed circular contig failed due to read-
length limitations (6, 7).

B. bacilliformis strain KC584 was originally isolated in 1959 and characterized in
greater detail in 1991 (8, 9). Whole-genome sequencing (WGS) was pursued in a hybrid
approach of Illumina short reads and PacBio long reads to improve contig assembly. For
short-read WGS, B. bacilliformis strain KC584 was streaked out from cryostock on
Columbia blood agar (Becton, Dickinson, Heidelberg, Germany) and incubated for
4 days at 28°C. Bacteria were collected with swabs, suspended in phosphate-buffered
saline (pH 7.0 to 7.3), and pelleted at 10,000 � g for 3 minutes. The QIAamp DNA minikit
(Qiagen, Hilden, Germany) was used for genomic DNA isolation. A short-read sequenc-
ing library was generated utilizing a NEBNext Ultra II FS DNA library prep kit (NEB,
Ipswich, MA, USA). Sequencing was carried out on a MiSeq sequencer using v2
chemistry. The paired-end sequencing run (2 � 250 bp) yielded a total of 1,266,387
read pairs.

For long-read WGS, bacteria were cultivated in Bartonella liquid medium (10) for
4 days at 28°C and 120 rpm. High-molecular-weight (HMW) DNA was isolated with the
Qiagen MagAttract HMW DNA kit and fragmented to 10- to 12-kb fragments using
Covaris g-TUBEs (Covaris, Brighton, UK). The sequencing library was prepared using the
Pacific Biosciences protocol for preparing multiplexed microbial SMRTbell libraries,
barcoded hairpin adapters (IDT, Leuven, Belgium), and a PacBio barcoded adapter. The
library was sequenced on a Pacific Biosciences Sequel instrument using v3.0 chemistry,
including Sequel Polymerase v3.0 and single-molecule real-time (SMRT) cells v3.

Using circular-consensus sequencing, a total of 2,894,449,675 bases were generated,
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representing 165,311,302 consensus-corrected bases in 37,022 reads. The read lengths
ranged from 600 to 21,000 bp (average, 4,645 bp). Quality control for all sequencing
files was performed using FastQC v0.11.8 (11).

For hybrid de novo assembly, Unicycler v0.4.8 (12) was run with the default settings,
providing a single contig with a circular sequence of 1,411,580 bp and a GC content of
38.2%. As a final assembly control, long reads were mapped against the assembled
genome with Minimap2 (13). Annotation was done with the NCBI Prokaryotic Genome
Annotation Pipeline (14). Default parameters were used for all software unless other-
wise noted.

A publicly available genome sequence for this strain is crucial for understanding its
fundamental traits and facilitates further work on a genomic level.

Data availability. The closed genome sequence has been submitted to GenBank

(accession number CP045671). The associated BioProject and BioSample accession
numbers are PRJNA579486 and SAMN13112075, respectively.
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