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Figure S1. Discriminatory power of Phirbo, BLAST, and WIsH scores to differentiate between
interacting and non-interacting virus-prokaryote pairs. Virus-host pairs were obtained from a.
Edwards et al. and b. Galiez et al. data sets. Box plots show the distribution of scores for all
interacting virus-host pairs (n = 16,757 and n = 26,024 in Edwards et al. and Galiez et al.,
respectively) and the same number of randomly selected, non-interacting virus-host pairs. The
horizontal line in each box displays the median; boxes display the first and third quartiles;
whiskers depict lowest and highest non-outlier scores (details of distributions including outliers

are provided in Additional file 2: Table S1).
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a Query: Query: b Query: Query:
Cronobacter phage(NC_019934) Escherichia coli (NC_017641) Cronobacter phage (NC_019934) Cronobacter sakazakii (NC_009778)
Escherichia coli 14,583 @———® 9,353,000 Escherichia coli Escherichia coli 14,588 7,878,00  Cronobacter sakazakii
Cronobacter sakazakii 14,020 @ ® 122,600  Shigella flexneri Cronobacter sakazakii 14,020 135,800  Cronobacter turicensis
Cronobacter turicensis 12,998 ® ® 111,300  Shigella boydii Cronobacter turicensis 12,998 43,098 Escherichia coli
Salmonella bongori 2,762 @ 107,100  Shigella sonnei Salmonella bongori 2762 @ 41,316 Salmonella enterica
Salmonella entertica 2,598 @81,675 Shigella dysenteriae Salmonella entertica 2,598 / 32,840 Enterobacter lignolyticus

Enterobacter cloacae 1,534 @ @ 59,160 Escherichia fergusonii Enterobacter cloacae 1,534 32,099 Enterobacter cloacae

Enterobacter sp. 638 1,478 @ @ 36,081 Citobacter koseri Enterobacter sp. 638 1,478 31,039 Enterobacter sp. 638

Rahnella sp. Y9602 1,452 @ @ 35,588 Citobacter rodentium Rahnella sp. Y9602 1,452 @ @ 30,808 Enterobacter aerogenes

Enterobacter sp. R4-368 1,187 @ @ 35,464 Enterobacteriaceae bacterium Enterobacter sp. R4-368 1,187 26,254 Enterobacter sp. R4-368

Proteus mirabilis 1,095 @ 35,417 Salmonella enterica Proteus mirabilis 1,095 @ @ 26,166 Citobacter koseri
Enterobacter lignolyricus 998 @ 35,194 Salmonella bongori Enterobacter lignolyricus 998 @ 26,077 Escherichia fergusonii
RBO =0.48 RBO = 0.50

Figure S2. Host predictions for Cronobacter phage ENT39118 (RefSeq accession:
NC 019934) using a. BLAST and b. Phirbo. Querying the Cronobacter phage sequence with
a BLAST search against the host database returned the genomic sequence of Escherichia coli
(NC _017641) as the best match (bit-score = 14,588), and Cronobacter sakazakii (NC _009778)
as the second-best match (bit-score = 14,020). Phirbo predicted Cronobacter sakazakii as the
top-score host for the Cronobacter phage due to the highest extent of overlap between the top-
ranking BLAST matches of each sequence (NC 019934 and NC 009778) of the same
database. For clarity, only the first ten BLAST matches are shown.
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Edwards et al. Galiez et al.
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Figure S3. Host prediction performance of Phirbo, BLAST and WIsH over virus contig length
in terms of a. Area under the curve (AUC) and b. Area under the precision-recall curve
(AUPR). Bars indicate the AUC or AUPR averaged across 10 replicates at a given subsampling
length of phage sequence.
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Figure S4. Scatter plot of the viral sequence coverage used in host predictions of Phirbo versus

that of BLAST. Each dot represents a phage genome.



Additional file 1

1Y
o

Species Species
20 20
©
x
]
€15 15
[
2
5 10 10
k)
8 s 5
€
=1
Zo 0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
depth depth
Genus Genus
20 20
©
x
S
€15 15
o
@
£
S 10 10
k]
8 s 5
£
g I I e
z
T3 3 4 5 6 7 8 8 10 T3 3 4 5 6 7 8 8 10
Famil Famil
20 d 20 U
©
x
s
=15 15
c
]
2
F 10 10
k]
8s 5
€
3
Z 0
2 3 45 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Order Order
20 20
©
x
8
€15 15
4
Qo
=
S 10 10
k)
8 s 5
€
3
z
0 0
2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Class Class
20 20
©
x
8
15 15
4
2
5 10 10
k]
8 s 5
£
E /
Zo 0
1 2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Phylum Phylum
20 20
©
x
&
15 15
o
2
510 10
k]
8 s 5
£
N [ N N I S B A
Z 0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Figure S5. Distribution of different bacteria taxa (from species to phylum) across the first 10
depths of BLAST lists obtained from querying a. 820 phage genomes and b. 2,699 bacterial
genomes from Edwards et al. (2016) against a database of the bacterial genomes. The blue line

shows the mean of different taxa and the light blue shade indicates the 95% confidence level.
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For example, on average there are 10 different bacteria species present in BLAST list up to the

8 ranking (depth = 8).



