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Complete Genome Sequence of Microbacterium foliorum

Bacteriophage Librie
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ABSTRACT Bacteriophage Librie was isolated from a soil sample from Clarksville, TN,
using the bacterium Microbacterium foliorum. Librie has a 39,941 bp genome with 62 pre-
dicted protein-coding genes and 1 predicted gene for tRNA. Based on its gene content
similarity to actinobacteriophages, Librie is grouped with phages in cluster EAS5.

xpanding upon previously isolated bacteriophages from Tennessee, and as a means by

which to further explore the genetic diversity and evolution of bacteriophages (1, 2), a new
bacteriophage Librie was isolated on November 10, 2021, from a wet soil of Clarksville,
Tennessee (36.531077° N, 87.357418° W), using a host bacterium Microbacterium foliorum NRRL
B-24224 and standard procedures (https://seaphagesphagediscoveryguide.helpdocsonline.
com/home). The soil sample was collected when the ambient temperature was 10°C, and the
sample was suspended in peptone-yeast calcium (PYCa) liquid medium for 2 h. Subsequently,
the suspension was passed through a 0.22-um-pore filter, and the filtrate was inoculated with
M. foliorum and incubated with shaking at 250 rpm for 2 days at 30°C. Following incubation,
the culture was filtered, the filtrate was plated in PYCa top agar with M. foliorum, and the plates
were incubated for 2 days at 30°C. The resulting phage, Librie, formed clear round plaques of 4
to 5 mm in diameter and was plaque purified through two rounds of plating. Negative stain
transmission electron microscopy revealed Librie to possess a siphovirus morphology with a
nonenveloped capsid and a flexible tail (Fig. 1).

DNA from Librie was isolated using the Promega Wizard DNA Clean-Up Kit and was pre-
pared as a sequencing library using the NEB Ultra Il Library Kit. The genome was then
sequenced at the Pittsburgh Bacteriophage Institute using an lllumina MiSeq instrument (v3
reagents) to yield 698,002 150-base single-end reads and 20-fold coverage of the genome.
Raw reads were assembled with Newbler v.2.9, and the resulting contig was checked for com-
pleteness using Consed v.29. The genomic termini were verified as described by Russell (3).
The genome sequence of Librie was annotated using DNA Master v. 5.23.6 embedded with
Glimmer v. 3.02 (4) and GeneMark v. 2.5p (5), PhagesDB BLAST (https://phagesdb.org/blastp/)
(6), NCBI BLAST (7), HHPred v. 3.2 (8), Phamerator v. 393.0 (9), tRNAscanSE v. 2.0 (10), and
PECAAN (http://pecaan.kbrinsgd.org/). We applied the default parameters for all software.

Bacteriophage Librie has a circularly permuted genome of 39,941 bp with a gua-
nine-cytosine content of 65.3%. This genome contains 62 predicted protein-coding
genes. We could assign a predicted function for 30 of the genes, and 1 gene was for
tRNA (tRNA-Undet [nnn]). Based on its gene content similarity (GCS) of at least 35% to
phages in the Actinobacteriophage database (phagesDB), using the GCS tool (https://
phagesdb.org/genecontent/), the bacteriophage Librie is assigned to phage cluster
EAS5, where it is most closely related to the bacteriophage Hasitha (99% nucleotide
identity), which was isolated in nearby Bowling Green, KY (6, 11). Currently, subcluster
EA5 contains only eight bacteriophages.

The genome is organized similarly to cluster EA phages, with the left and right
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FIG 1 Transmission electron microscopy photo of Microbacterium foliorum bacteriophage Librie, a
siphovirus with a flexible 132 to 134 nm long tail and an icosahedral 52 to 54 nm diameter capsid
(n = 3). The bacteriophage sample was stained using 1% uranyl acetate on grids attached to Pelco
Tabs (Ted Peller, Inc,, Redding, CA). A Hitachi H-7650 Transmission Electron Microscope (Tokyo, Japan)
was used for imaging with an accelerating voltage of 100 kV.

halves of the genomes encoding rightwards- and leftwards-transcribed genes, respec-
tively (12). The left half contains genes for virion structure, assembly, and lysis, with a
predicted programmed translational frameshift in the tail assembly chaperone genes
(76 and 177). On the right half of the genome are genes involved in DNA metabolism,
including DNA primase/helicase, RecA-like DNA recombinase, thymidylate synthase,
and glycosyltransferase, as well as several genes with transmembrane domains. We did
not identify any immunity repressors or integrase functions, and we predict Librie to
be a lytic phage.
Data availability. The GenBank and SRA accession numbers for Librie are ON970570
(GenBank) and SRX14483211 (SRA), respectively.
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