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Figure S1, A—B, bar plot showing the count and software annotation rate of CHGV vOTUs in
different length range. The longer the vOTU is, the more likely it is to be recognized by virus
detection software.
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Figure S2
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Figure S2, A—B, Bar plot comparing the complete genome ratio among databases (Dark red:
CheckV completeness 100%, ∼28%; light pink: circular , ∼21%; Dark blue: CheckV high-quality,
∼41%). mMGV: The human metagenomic extrachromosomal mobile genetic elements database.
GHVD: The Cenote human virome database.
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Figure S3
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Figure S3, A—B, Genome length comparisons of the all vOTUs and vOTUs greater than 5kb in
selected public viral catalogues.
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Figure S4
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Figure S4, Bar plot showing the novelty of the CHGV and selected public human viral catalogues
as compared with all other human viral catalogues including CHVD, MGV and mMGE.

Figure S5
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Figure S5, Diagram showing the origin classification of the CHGV vOTUs.
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Figure S6
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Figure S6, Venn plot showing the number of vOTUs generated by different assembly methods.
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Figure S7
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Figure S7, Venn plot showing the contributions of the long- and short-reads to the CHGV viral
genomes limiting the samples to those with both short-reads and long-reads sequencing data
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Figure S8
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Figure S8, Stack bar plot showing the genome quality of genomes with different origins.
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Figure S9
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Figure S9, Genome length comparisons of the vOTUs obtained by various assembly strategies.
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Figure S10
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Figure S10, Violin plots showing the prevalence and abundance of sequence sample of genomes
with different origins.
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Figure S11
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Figure S11, Bar plot showing the annotation ratio of short-read vOTUs in different length ranges.
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Figure S12
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Figure S12, Boxplots showing the abundance distribution of selected high-prevalence vOTUs.
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Figure S13
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Figure S13, GVD contigs’ lifestyle. The temperate and uncertain temperate vOTUs accounted of
68% of GVD vOTUs.

12



Figure S14
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Figure S14, Top VCs ranked by their diversities (i.e., numbers of included viral populations (VPs),
VC size). Each dot represents a VC. Colored arrows pointed to different types of Bacteriophages,
such as crAssphages and Gubaphages (green and yellow respectively).

Figure S15
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Figure S15, Taxonomic annotation of the top 10 VCs at Family and phylum level.
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Figure S16

0 10000 20000 30000 40000

SK43_opera_contig_45

SK43_NODE_66

SK43_contig_679_pilon

SK20_opera_contig_49

SK20_NODE_48

SK20_contig_1820_pilon

QM08_NODE_44

NCF168_contig_308_pilon

NCF168_contig-120_24

NCF055_opera_contig_14

NCF055_NODE_23

NCF055_contig_144_pilon

NCF051_NODE_39

NCF051_contig_20_pilon

NCF051_contig-120_29

NCF044_NODE_58

NCF044_contig_1403_pilon

NCF044_contig-120_30

H23_opera_contig_32

H23_NODE_55

H23_contig_276_pilon

DC26_NODE_58

DC26_contig_967_pilon

B03_NODE_32

A16_NODE_29

A16_contig_164_pilon

A09_NODE_53

A09_contig_685_pilon

A01_opera_contig_87

A01_NODE_46

A01_contig_275_pilon

G
en

om
e

Group

Hypothetical protein

Infection

Integration

Unsorted

Figure S16, Genomes annotation of vOTUs in VC1. The line-arrow charts show the genome an-
notation results of virus in the corresponding viruses. The annotated protein-coding genes (arrows)
are colored according to their viral function, including lysis, infection and integration (Methods).
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Figure S17

0 20000 40000 60000

SK51_contig_707_pilon

SK14_NODE_12

SK14_contig_67_pilon

SK08_opera_contig_11

SK08_NODE_13

SK08_contig_63_pilon

S11_NODE_12

S11_contig_33_pilon

QM08_contig-120_10

NC151_opera_contig_16

NC151_contig_957_pilon

NC151_contig-120_21

NC150_contig-120_19

H62_contig-120_4

H49_contig_144_pilon

H46_opera_contig_41

H46_contig_450_pilon

f231_contig-120_21

f111_contig-120_5

DC23_contig-120_32

A16_utg00000002_pilon

A08_NODE_15

A01_NODE_34

A01_contig_301_pilon

G
en

om
e

Group

Hypothetical protein

Integration

Replication

Unsorted

Figure S17, Genomes annotation of vOTUs in VC4. The line-arrow charts show the genome an-
notation results of virus in the corresponding viruses. The annotated protein-coding genes (arrows)
are colored according to their viral function, including lysis, infection and integration (Methods).
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Figure S18
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Figure S18, Bar plot showing the prevalence of each function group.
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Figure S19
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Figure S19, Bar plot showing ratio of proteins with novel functions in novel vOTUs.
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Figure S20
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Figure S20, A, Bar plot showing the top 50 genus with the highest number of VCs. B, Boxplot
showing the number of VCs each genus contains of different phyla. C, The correlation of bacterial
prevalence and the number of VCs it consists of. More prevalent bacterial clades were associated
with more VP and VCs

Figure S21
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Figure S21, Pie charts displaying the percentage of VAMB singleton bins vs. non-singleton bins
and whether the contigs in non-singleton bins were assigned with the same family.
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