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Complete genome sequence of the Streptomyces

bacteriophage Amabiko
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ABSTRACT Amabiko is a lytic subcluster BE2 bacteriophage that infects Streptomyces
scabiei—a bacterium causing common scab in potatoes. Its 131,414 bp genome has a
GC content of 49.5% and contains 245 putative protein-coding genes, 45 tRNAs, and
one tmRNA. Amabiko is closely related to Streptomyces bacteriophage MindFlayer (gene
content similarity: 86.5%).

KEYWORDS bacteriophage assembly

ere, we report the genome of Amabiko, a subcluster BE2 bacteriophage that infects
Streptomyces scabiei RL-34—a Gram-positive, soil-borne, bacterial pathogen that
causes common scab in potatoes (1).

Amabiko was isolated from a soil sample collected in Baltimore, MD, USA, near a
stream on the University of Maryland campus (39.25623 N, 76.71286 W). Following the
SEA-PHAGES Phage Discovery Guide (2), the soil sample was suspended in phage buffer
(10 mM Tris [pH 7.5], 10 mM MgSO4, 68 mM NaCl, 1 mM CaCly), shaken for ~1 hour,
centrifuged for 5 minutes, and filter sterilized (3). A plaque assay was performed by
plating aliquots of the filtrate on cultures of S. scabiei. Specifically, S. scabiei cultures
were inoculated with the filtrate for 10 minutes, added to tryptic soy top agar (BD), and
overlaid on nutrient agar (BD Difco) supplemented with 10 mM MgCl,, 8 mM Ca(NOs3)5,
and 0.5% glucose (NA+). After 24 hours at 30°C, ~2 mm clear, symmetrical, circular
plaques appeared, containing bacteriophage Amabiko (Fig. 1A). Amabiko was purified
using three rounds of plaque picking combined with serial dilution. Negative-staining
electron microscopy demonstrated that Amabiko has a siphoviral morphology, with a
head length and width of 77 nm and an uncontracted tail length of 333 nm (Fig. 1B).
A host range analysis demonstrated that Amabiko is able to infect closely related hosts
(Table 1).

Amabiko's DNA was isolated from freshly harvested plate lysate and extracted using
the Wizard genomic DNA purification kit (Promega), and a sequencing library was
prepared using the lllumina TruSeq DNA Nano Library preparation kit. The library was
sequenced on an lllumina NovaSeq 6000, yielding 242,285 single-end 150 bp reads (238-
fold coverage). Read quality was checked using FastQC v0.12.1 (https://www.bioinfor-
matics.babraham.ac.uk/projects/fastqc/), and no adapter sequences or low quality bases
were detected. Reads were assembled using the “De Novo Assembly” option in the CLC
Genomics Workbench v.6.5.1, resulting in a 131,414 bp contig with a GC content of
49.5%. Accuracy, completeness, and genomic termini were verified using the consensus
sequence editor Consed v29.0 (4).

Following the SEA-PHAGES Bioinformatics Guide (5), Amabiko was identified as a
Streptomyces subcluster BE2 bacteriophage. A total of 245 putative genes were identified
using DNA Master v5.23.6 (http://cobamide2.bio.pitt.edu), GLIMMER v3.02 (6), GeneMark
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TABLE 1 Host range analysis of Amabiko, indicating the effectiveness of plating (EOP) of each strain, or
the relative titer of the bacteriophage on a given cell line relative to the titer of the isolation host S. scabiei

RL-34 (n=1)

Strain Effectiveness of plating (EOP)

S. azureus SC 2364, NRRL B-2655 none

S. coelicolor subsp. coelicolor, NRRL B-2812 none

S. diastatochromogenes IFO 3337, NRRL ISP-5449 KFW*

S. griseus subsp. griseus, NRRL B-2682 6.00

S. mirabilis, NRRL B-2400 4.67

S. scabiei RL-34, ATCC 49173 1.00

9KFW = “killing from without” (a phenomena that occurs when bacteriophages cause bacterial lysis without
infection).
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FIG 1 Characteristics of the Streptomyces bacteriophage Amabiko. (a) Amabiko forms ~2 mm clear, symmetrical, circular plaques. (b) Negative-stain (1% uranyl
acetate) transmission electron microscopy image of Amabiko. Amabiko exhibits a siphoviral morphology, with a head length and width of 77 nm and an
uncontracted tail length of 333 nm (n = 1; scale bar is located in the corner of the image). (c) Amabiko's complete genome sequence, containing 245 putative
genes. The ruler indicates the length of the genome in kilobase pairs. Boxes represent individual genes transcribed in the forward and reverse direction (above
and below the ruler, respectively), with purple boxes indicating genes that could be assigned a putative function and orange boxes indicating genes of unknown
function. tRNAs and the tmRNA are shown as red boxes.

v2.5 (7), and Starterator v1.0.1 (https://seaphages.org/software/#Starterator). Out of the
245 putative genes, 57 genes (23.4%) could be assigned a putative function based on
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evidence from bacteriophages available in BLASTp v2.13.0 (8) (using information from
the Actinobacteriophage database and the non-redundant protein database), HHpred
v2.08 (9) [using information from the Protein Data Bank (PDB)_mmCIF70_24_Oct, Pfam-
A_v36, Uniprot-SwissProt-viral70_3_Nov_2021, and NCBI_Con-
served_Domains(CD)_v3.19], and Phamerator (http://phamerator.org) (Fig. 1C). Nine
genes (3.7%) could be identified as transmembrane proteins using SOSUI v1.11 (10) and
TMHMM v2.0 (11). Additionally, 45 tRNAs and one tmRNA were identified using Aragorn
v1.2.41 (12) and tRNAscan-SE v2.0 (13). All software was run with default settings.

The Gene Content tool on phagesdb (https://phagesdb.org/genecontent/) was used
to calculate the gene content similarity between Amabiko and other subcluster BE2
bacteriophages, demonstrating that Amabiko is closely related to MindFlayer (GenBank
accession number: MW291014) (gene content similarity: 86.5%).
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