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Infection sensing system with CRISPR in mammalian cell and mammalians
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Emergence of CRISPR system has revealed that bacteria also have acquired
immunity. When bacteria are infected with phage, part of phage genome is inserted into CRISPR locus
in bacteria. This system is called adaptation. In this study, | have tried to reconstruct the
adaptation system in mammalian cells. For this, genes involved in adaptation system were
codon-optimized and introduced into 293 cells. With detailed analysis by next generation sequencing,

I have not detected positive signal for adaptation yet.

CRISPR Adaptation



Cas9 RNA in vitro DNA
(Jinek M. et al. Science 337; 816-821, 2012)
CRISPR/Cas

CRISPR
DNA CRISPR Adaptation

CRISPR Cas9
DNA
DNA

Adaptation Adaptation
Adaptation
DNA (Protospacer ) CRISPR
CRISPR Casl Cas2
DNA

Casposon(Cas+transposon)

Adaptation

Adaptation (Casposon)
CRISPR

CRISPR

CRISPR (Adaptation)
CRISPR
Cas DNA



DNA (Interference)

Adaptation

DNA CRISPR
Adaptation
(1) T CRISPR DNA
CRISPR

(2) Casl, Cas2, IHFa, IHFB, Cas3, Cascade (5 genes), RecG, PriA, PolA, RecB, RecC,

RecD Adaptation
N
DNA (Protospacer) CRISPR
Adaptation PCR CRISPR
4,
(1) Doudana Casl Cas2 CRISPR
DNA
(Protospacer) in vitro (Nunez JK et al.
Nature 519; 193-198, 2015) IHFop (Integration host factor of)
in vitro (Nunez JK et al Mol. Cell 62; 824-833, 2016) Adaptation
Casl, Cas2, IHFa, IHFB
in vitro
transcription—translation CRISPR
Protospacer Nested PCR
Adaptation in vitro

Casl, Cas2, IHFa, IHFB CRISPR



(2) Adaptation Cas3,

Cascade(5 genes) Cas3, Cascade(5 genes) crRNA

Cas9

Cas3, Cascade(5 genes)

(3) Casl, Cas2, IHFa, IHFB, Cas3, Cascade (5 genes), RecG, PriA, PolA, RecB, RecC, RecD
Adaptation
CRISPR
Adaptation PCR CRISPR

Adaptation



