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Human Lyme disease is caused by a number of related Borrelia burgdorferi sensu lato species. We report here
the complete genome sequence of Borrelia sp. isolate SV1 from Finland. This isolate is to date the closest known
relative of B. burgdorferi sensu stricto, but it is sufficiently genetically distinct from that species that it and its
close relatives warrant its candidacy for new-species status. We suggest that this isolate should be named
“Borrelia finlandensis.”

The bacteria that cause human Lyme disease belong to a
clade of 16 named species called Borrelia burgdorferi sensu lato,
the Lyme agent group, or the Lyme borreliosis group (14).
Among these species, B. burgdorferi, B. afzelii, B. garinii, and
“B. bavariensis” sp. nov. are well-known causes of Lyme disease
in North America and western Europe (reference 11 and ref-
erences therein). Recently, B. lusitaniae, B. spielmanii, and B.
valaisiana have also been isolated from Lyme disease patients
in Europe (2–5, 13). Other species in this clade, such as B.
californiensis sp. nov. and B. andersonii in North America and
B. japonica, B. turdi, and B. sinicia in Asia, have not been
associated with Lyme disease. To date, genome sequences
have been completed for 14 B. burgdorferi sensu stricto isolates
(1, 6, 15) as well as for two B. afzelii isolates, for two B. garinii
isolates, for single B. bissettii, B. valaisiana, and B. spielmanii
isolates, and for one B. bavariensis sp. nov. isolate (7, 8; our
unpublished work).

We announce here the whole genome sequence of Lyme
agent group strain SV1, which was isolated from an Ixodes
ricinus tick in Finland (12). DNA from a low-passage culture
was sequenced to minimize plasmid loss, and sequencing pro-
ceeded to about 8-fold coverage as previously described (10).
Genome annotation was performed using the JCVI prokary-
otic annotation pipeline (www.jcvi.org/cms/research/projects
/prokaryotic-annotation-pipeline/overview/). The SV1 genome
sequence contains 1,281,782 bp and, like the genomes of other
borrelias, includes numerous linear and circular plasmids. Nine

of its 10 plasmid sequence contigs were closed, but to maximize
the use of available funds, the sequences of the plasmid lp32-6
and the �900-kbp chromosome were not closed (currently in
two and five contigs, respectively).

Traditionally, new Lyme agent group species have been de-
fined by genetic distances between discrete clusters of isolates
(reference 14 and references therein). Qiu et al. (12) previ-
ously showed that isolate SV1 and its only known close relative
strain, Ri5 (also from Finland), fall convincingly outside the B.
burgdorferi sensu stricto clade by multilocus sequence typing
(MLST) analysis using six chromosomal housekeeping genes
as well as by comparison of the sequences of the rrs-rrlA inter-
genic spacer and three plasmid genes, ospC, dbpA, and bbd14.
The SV1 genome sequence supports this notion. Single-nucle-
otide polymorphism trees for the chromosome and plasmids
cp26 and lp54 all place SV1 on a robust branch outside the 14
sequenced B. burgdorferi genomes (unpublished results). Mar-
gos et al. (9) have recently argued that a new species, B.
bavariensis, should be split from B. garinii. The chromosomal
sequence of B. bavariensis sp. nov. isolate PBi (7) is 2.23%
different from those of our B. garinii isolates PBr and Far04
(our unpublished results), and the chromosome of SV1 is
1.75% different from those of B. burgdorferi sensu stricto iso-
lates. Thus, to retain uniformity in Borrelia taxonomy, the SV1/
Ri5 group should also probably have species status. We suggest
“Borrelia finlandensis” sp. nov. as a potential name, because
both known isolates were found in Finland.

Nucleotide sequence accession numbers. Sequences have
been deposited in the GenBank database as follows. For the
chromosome, the accession number is ABJZ02000001-5. For
the plasmids, the accession numbers are as follows: for lp17,
CP001519; for lp28-2, CP001518; for lp28-4, CP001523; for
lp54, CP001524; for cp26, CP001522; for cp32-3, CP001517; for
cp32-4, CP001520; for lp32-6, ABJZ02000006-7; for cp32-7,
CP001521; and for cp32-12, CP001516.
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