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CRISPR/Casg

OJTO HOBAs TEXHOJIOTUS
peJaKTUPOBaHMSI TeHOMOB
BBICIIIMX OPTaHU3MOB,
Oa3upYIOIIASICSA HA

MMMYHHOM cUCTEME i/ ;\' AR
GakTepuil (MK MO-APYroMy N SEai i \\ | \\ ?\

MOJi€e/ib, TTIO3BOJISTIOIIAS
BHEJIPUTH BUPYC B
3YKapUOTUYECKYIO KJIETKY).
B ocHOBe 3TOM cUCTeMbI —
0CoObIe YHaCTKHU
6akTepuanbHOM JIHK




OTKpbITHE HMMYHHOM CHICTeMbI OaKkTepuii 1 PazpaboTka
texHoaorum CRISPR/Cas

B HayaJsie 2000-x rO10B
HEeCKOJIbKO YYeHBbIX
He3aBUCHUMO IPYT OT ApPYyra
CPaBHUJIA
MOC/IeIOBaTe/TbHOCTU
n3BecTHbIXx CRISPR-
CIIeUCepoB C
MOC/ieJ0OBaTe/TbHOCTSIMHA
ITHK.

OKka3sajioch, YTO TOBOJILHO
YaCTO MOC/IeI0BATEeTbHOCTU
crielicepoB OBLTM ITOXOXKH Ha
MOC/IeIOBaTe/TbHOCTU
BUPYCOB. JTO IMO3BOJIUIIO
npeanonoxuTb, 4To CRISPR-
KacceTbl MOTYT HECTH
3AIIUTHYIO PYHKIIHIO.
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MexaHu3M reHOMHOTO PCAaKTHUPOBAHKSA C IOMOLIIBIO

CRISPR/Casg

J17151 TOro YTOOBI BLJIEYUTh
reHeTU4YeCKyIo 00e3Hb, Hy)XHO
MCIPaBUTh FeHETUYECKYIO

MHPOPMAIUIO, 3aTPOHYTYIO MyTallHeH.

[emMmodumust, Kak ¥ OOTBIIMHCTBO
reHeTUYeCKUX 0ojie3Hell, BbI3BaHa

M3MeHEeHHEeM TOIbKO OHOU OyKBBI
AHK.

B nesioM ormmcaHHbBIA MeXaHU3M
PYHKLIMOHUPYET 3a CYeT MPUHIIUIIA
KOMITJIEMEHTAaPHOCTHU, KOTOPBIM
BITEpPBBIE OBLI TTpeaioxeH /HKuMom
Yorconom u Ppencricom Kpukom B mx

3HAMEHUTOU MOJe/U ABYLEeNOYeYHOM1
ITHK.

A cell is transfected with a
DNA plasmid that expresses
both the Cas9 protein and a
sequence of guide RNA
(gRNA). which matches that
of the gene of interest

(2]

Cas9 identifies the
corresponding DNA sequence
on the host cell’s genome,
and cuts both strands of DNA

(3

The cell’s attemnpt to repair the
break effectively silences the
targeted gene by joining the
cleaved DNA back together,
using a process called
nonhomologous end joining

(4]

A faulty gene can be
corrected with a replacement
segment of DNA, or a new
gene altogether can be
introduced

CAS9

Cas9 RNA sentinel

complex is like a pair of PAM SEQUENCE
scissors that can cut DNA

and makes a double-

strandad broak in MATCHING GENOMIC

the DNA helix SEQUENCE

This complex can be
programmed 1o recognize
particular DNA sequences
and make a break in the

DNA at that site '
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REPLACEMENT GENE

6RNA

Cells have the ability to
detect broken DNA and
repair it. This can be done
by inserting a new piece of
DNA at the site of the cut
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MexaHW3M reHOMHOTO PeJaKTUPOBAHUA C
l'IOMOIJJ‘bIO CRISPR/Casg

Bacterial DNA
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Cas-DNA
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Viral DNA Cas-crRNA complex Inactivated DNA
4. Pre-crRNA transcription, 5. Complementary
1. Entry 2. DNA recognition and 3. Integration of foreign mature crRNA processing and target binding and
cleavage into new spacer by Cas DNA into CRISPR locus formation of Cas-crRNA complex inactivation of DNA

E upon subsequent DNA entry
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