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Supplementary Figure 1. Defining the cut-off used to verify likely viral contigs. 

Comparison of two different methods to define if a contig is of viral origin. Black circles show 

the percentage of contigs that occurred in both a viral bin and “non-cellular’ while grey squares 

show the percentage of contigs that occurred both in a bacterial bin and in “cellular’ fractions. 
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Supplementary Figure 2. Presence of viral contigs in the different groundwaters. Semi-

quantitative Venn diagram of presence/absence of the coverage of the MM-171.3, MM-415.2, 

and TM-448.2 metagenome reads on the contigs. 
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Supplementary Figure 3. Network showing the connection between Äspö HRL contigs 

originating from different groundwaters and to viral isolates. A selected portion of the 

network analysis of the contigs from the MM-171.3 (green), MM-415.2 (orange), and TM-

448.2 (blue) groundwaters along with sequences from bacterial and archaeal viral isolates in 

the NCBI RefSeq database (black). Boxes marked with letters refer to phages that mainly 

infect Gamma-, Beta-, and Alphaproteobacteria (A1 & A2); Firmicutes (B); and Bacteriodetes 
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(C1 & C2). Boxes marked with numbers refer to clusters consisting of viral contigs both in 

the core and in individual groundwaters. Node sizes are as described in Fig. 1. Some 

unconnected networks have been moved due to spatial considerations and contig names in the 

Cytoscape file are defined as MM-171.3 = MM, MM-415.2 = UM, and TM-448.2 = OS. The 

complete and unedited Cytoscape figure is available in Figshare1, 
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Supplementary Figure 4. Annotation of viral contigs potentially infecting Firmicutes and 

their relative abundance within the Äspö HRL groundwaters. All viral contigs >40 kb 

suggested by kmer analysis to infect Firmicutes in the three Äspö HRL groundwaters. 

Functional annotation of the predicted genes is given by color coding, nucleotide identity 

between contigs is given by the heat scale, the scale bar represents contig length, and abundance 

is given as mean base pair read depth normalized for the metagenome size in the MM-171.3 

(green), MM-415.2 (orange), and TM-448.2 (blue) groundwaters. 
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Supplementary Figure 5. Annotation of viral contigs similar to known 

Gammaproteobacterial phages and their relative abundance within the Äspö HRL 

groundwaters. Viral contigs sharing a relatively high proportions of protein similarity to 

previously isolated phages infecting Gammaproteobacterial hosts, visualized with shared 

nucleotide identity. Functional annotation of the predicted genes is given by color coding, 

nucleotide identity between contigs is given by the heat scale, the scale bar represents contig 

length, and abundance is given as mean base pair read depth normalized for the metagenome 

size in the MM-171.3 (green), MM-415.2 (orange), and TM-448.2 (blue) groundwaters. 
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Supplementary Figure 6. Annotation of viral contigs potentially infecting 

Desulfobacteriota and their relative abundance within the Äspö HRL groundwaters. All 

viral contigs >10 kb suggested by kmer analysis to infect Desulfobacteriota in the three Äspö 

HRL groundwaters. Functional annotation of the predicted genes is given by color coding, 

nucleotide identity between contigs is given by the heat scale, the scale bar represents contig 

length, and abundance is given as mean base pair read depth normalized for the metagenome 

size in the MM-171.3 (green), MM-415.2 (orange), and TM-448.2 (blue) groundwaters. 
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Supplementary Figure 7. Annotation of viral contigs potentially infecting Archaea and 

their relative abundance within the Äspö HRL groundwaters. All viral contigs >10 kb 

suggested by kmer analysis to infect Archaea in the three Äspö HRL groundwaters. Functional 

annotation of the predicted genes is given by color coding, nucleotide identity between contigs 

is given by the heat scale, the scale bar represents contig length, and abundance is given as 

mean base pair read depth normalized for the metagenome size in the MM-171.3 (green), MM-

415.2 (orange), and TM-448.2 (blue) groundwaters.  
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Supplementary Table 1. Basic metagenome information for the Äspö HRL groundwaters. Sequencing information for the individual 

metagenomes including metagenome size, number of viral contigs, reads recruited to viral contigs as part of whole dataset, and % ORFs with 

matches to NCBI nr and ViralDB. 

 

Metagenome 

Metagenome 

ID in Wu et 

al.2 

Metagenome 

size (Gbp) 

Metagenome 

size (# 

Mreads 

pairs) 

# viral 

contigs 

# 

ORFs 

Reads 

recruited 

to viral 

contigs as 

part of 

whole 

dataset 

(%) 

Reads 

recruited 

to 

bacterial 

contigs as 

part of 

whole 

dataset 

(%) 

% ORFs 

with 

matches 

to NCBI 

nr (June 

2017) 

% ORFs 

with 

matches 

to cellular 

organisms 

in NCBI nr 

(June 

2017) 

% ORFs 

with 

matches 

to viruses 

in NCBI nr 

(June 

2017) 

% ORFs 

with 

matches 

to 

ViralDB 

(July 

2019) 

Coverage 

estimates 

(%) from 

Nonpareil 

MM-171.3_A MMS_A 16.38 81.09 190 4001 1.7 45.50 45 44 1 25 85 

MM-171.3_B MMS_B 15.75 77.98 221 4220 1.9 41.32 41 40 1 24 83 

MM-415.2_A UMS_A 10.85 53.70 969 17707 4.69 9.10 40 37 3 24 66 

MM-415.2_B UMS_B 15.85 78.49 1453 26185 4.61 12.76 40 37 3 24 72 

TM-448.4_A OSS_A 13.75 68.06 618 11545 6.48 11.88 40 37 3 23 77 

TM-448.4_B OSS_B 15.75 75.00 600 11208 4.63 16.29 40 37 3 23 79 
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