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Comprehensive discovery of CRISPR-targeted sequences in
the human gut metagenome
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Introduction

About 1031 viruses on Earth

Known viruses
From metagenome we can discover
diverse viral genomes

Number of sand grains: 1018
Number of bacterial cells: 103

cAT
TTATCGAATCCCTCAGCACGGGCCAGGGARA..
Metagenome is a mixture of all organisms and viruses in the sample

How do we extract viral
sequences from metagenome?

CRISPR encodes partial viral genomes

Viruses (phages)

Origins of spacers (protospacer)
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Spacers.

Using CRISPR spacer, we can
extract viral genomes from
metagenome.

Pros
+ Does not rely on a reference genome
» We can infer the CRISPR-targeting hosts using the
CRISPR direct repeats

Cons
» CRISPRs target non-viral mobile genetic elements too

=T

Identify the contigs targeted by CRISPRs

Collect spacers

Result 1

+ Analyzed 11,817 human gut
metagenome datasets (50.7 Tb)

+ Assembled 180,068,349 (767.7 Gb)
contigs

+ Extracted 1,969,721 unique
CRISPR spacers

Extracted 11,391 CRISPR-targeted
terminally redundant sequences

Length distribution of CRISPR-
targeted sequences
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Classification of CRISPR-targeted
sequences

56(0.63%)  107(1.21%) ’

766 (8.67%) @

116 (4.54%)

Large (> 20 kb) Small (< 20 kb)
® Caudovirales @ Inoviridae @ Microviridae = @ Plasmid-like @ Unclassified

CRISPR-targeting hosts were predicted
for about 70% of the discovered
sequences

Predicted GRISPR targeting hosts Phyloge

Result 2

Non-transcribed RNA sequences
from human gut metatranscriptome
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‘samples are pooled

1,300 metagenome sequences
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Non-transcribed RNA sequences in the human gut

About 5% of these sequences
encoded RNA-dependent RNA
polymerases (RARPs)

Taxonomic assignments of
discovered RdRPs

Cucumovirus
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Tobamovirus

Norovirus e
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v Enterovirus

A Picobirnaviridae species
was targeted by CRISPR
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* CRISPR-targeted sequence

'A clade of RefSeq recorded Picobirnaviridae species

Fast clock rate of the
Picobirnaviridae species

Phylogenetic analysis under strict molecular clock model

The estimated clock rate is 0.00949 substitutions per site per year
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