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Identification of viruses using CRISPR spacer sequences.
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Viruses are the most abundant population of organisms on earth that possess
the most abundant genetic materials. All viruses infect and multiply in specific cells. Horizontal
gene spread and arms race evolutionary competition between viruses and cells have been the driving
Torces of evolution. Analysis of the genomes of many viruses will provide insight into the evolution

and origin of not only viruses but also cellular life.
Previous studies exploring viral genomes have been limited to species closely related to known
viruses, as detected by homology searches. The objectives of this study are (1) to search phage
genomes using CRISPR immuno-memory in a manner that does not rely on homology search, and to use the
obtained genome sequences to elucidate the evolution and origin of entire viruses, (2) To examine
ancient viral sequences to establish the chronology of viral evolution.
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Step2. Discover CRISPRs from the assembled contigs.
ilter DR containing reads and extract spacers,

spacer co-occurence network

Step3. Discover protospacers.
Cluster spacers based on co-occurence,
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Stepd. Mark protospacer enriched regions.
Extract CRISPR-targeted sequences,
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