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Abstract. CRISPR-Cas is an adaptive immunity in prokaryotes against infections by viruses and plasmids.
CRISPR array recognizes foreign sequences of the invaders and Cas desfroys them. Using this system
seems possible fo find the unwanted sequences in the genome and fo destroy or fo change them with
the suitable ones. This system might not only protect ourselves from the future infections but also correct
congenital abnormalities which may predispose fo carcinogenesis or some congenital diseases.
Keywords: CRISPR-Cas; adaptive immunity; future infections; genome editing: carcinogenesis

CRISPR-Cas systems are RNA-guided defence
mechanisms against invasions by viruses and plasmids.
CRISPR (clustered regularly interspaced short palin-
dromic repeats)-Cas (CRISPR-associated system) is an
adaptive immune system of the prokaryotes. CRISPRs are
specialized streches of DNA, and Cas is an enzyme that
serve to cut the targetted part of the DNA. As mentionned,
this system is a natural defense mechanism of bacteria and
archea. Prokaryotes memorize previous infections by inte-
grating short sequences of invading genomes (spacers) into
the CRISPR locus; these spacers interspaced with repeats
are expressed as small guide CRISPR RNAs (crRNAs) that
are employed by Cas proteins to target invaders sequence-
specifically upon a reoccuring infection. Targetting DNA
sequences using programmable RNAs has been used for
genome editing offering high potential in therapeutical ap-
plications.

The system was first discovered by researcher Yoshizumi
and his coleagues from Osaka University in 1987; but they
did not know the function of the interrupted clustered re-
peats [1].

Researchers from Netherlands in 1993 recognized the
diversity of the sequences [2].

Francisco Mojica found that the clustered repeats had a
role in correctly segregating replicated DNA into daughter
cells during cell division because plasmids and chromosomes
with identical repeat arrays could not coexist. Thanscription
of the interrupted repeats was also noted for the first time,
this was the first full characterization of CRISPR [3, 4].

Jansen’s observation clarified that the prokaryote repeat
cluster was accompanied by a set of homologous genes that
make up CRISPR-associated systems or Cas genes. How-

ever the function of CRISPR still was not very well under-
stood [5, 6].

Independent researchers have shown in 2005 that some
CRISPR spacers are derived from phage DNA and extra-
chromosomal DNA such as plasmids [7—9].

In 2007, the first experimental evidence that CRISPR
was an adaptive immune system was published by Barrangou
et al. [10].

During the last two decades, the prokaryote adaptive
immune system CRISPR-Cas has caught increasing atten-
tion in the scientific field not only as an adaptive immunity
but also as a therapeutic potential. As already mentionned
in this system, small guide RNAs (cr RNAs) are used for
sequence-specific interference with invading nucleic acids.
CRISPR-Cas comprises a genomic locus called CRISPR
(short repetitive elements-repeats) separated by spacers
which can originate from mobile genetic elements such as
bacteriophages, viruses or plasmids. CRISPR array is pre-
ceded by an AT-rich leader sequence and is usually flanked
by a set of cas genes encoding the Cas proteins. CRISPR-
Cas system can be divided into two main classes, which are
further classified into six types and several sub-types. The
classification is based on the occurence of effector Cas pro-
teins that convey immunity by cleaving foreign nucleic ac-
ids. In class 1 CRISPR-Cas system (types I, 111, and IV),
the effector module consists of a multi-protein complex
whereas class 2 systems (types II, V and VI) use only one
effector protein [11—14].

CRISPR-Cas systems caught most attention for their
potential in medical applications and numerous other bio-
technological applications like crop editing, gene drives and
synthetic biology [15]. Challenging issues that remain and
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need to be adressed in the future include off-target cleavage
by Cas. These effects are a major concern when precisely
remodelling the genomic content of eukaryotic cells. Ge-
netic alterations at off-target sites reveal the need for higher
specificity of the technique [16, 17].
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CRISPR-Cas: KOPOTKUM OFASIA

Pe3wme. CRISPR-Cas — 1ie azanTUBHUI iMyHITeT y IpoKa-
pioTiB poTH iHGiIKyBaHHS BipycaMu Ta Tuiasmizamu. Macus
CRISPR posmnizHae ctopoHHi mociigoBHOCTI areHTiB, a Cas
3HuInye ix. [Ipy BUKOpUCTaHHI 1i€l CUCTEMU 3IAETHCSI MOXK-
JIUBUM 3HaiTH HebaxaHi MOCJiOBHOCTI B TEHOMI Ta 3HULIU-
TH 200 3MiHUTH iX 3a AOTIOMOTOIO BiIMOBINHUX iIHCTPYMEHTIB.
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Lls cucTema 31aTHA HE TUILKM 3aXUCTUTHU cebe Bim MaliOyTHiX
iHdekiit, a I BUNPaBUTU BPOJXKEHi MaTOJOTii, 1110 MOXYThb
CTIPUYMHUTH KaHIIepOTeHe3 abo NesKi BPOIKEHi 3aXBOpPIO-
BaHHS.

KimouoBi ciioBa: CRISPR-Cas; ananTuBHMi iMyHiTeT; MaiiOyT-
Hi iH(EeKIIiT; penaryBaHHsI TeHOMY; KaHLIEpOTeHe3

CRISPR-Cas: kpatkum 0630p

Pe3iome. CRISPR-Cas — 3T0 ananTUBHBII UMMYHHTET Y TTPOKa-
PUOT MPOTUB MHOUIIMPOBAHUS BUPYCaMU U TutazMumamu. Mac-
cuB CRISPR pacno3HaeT MocTOpoHHUE TOCIEI0BATEIbHOCTH
areHToB, a Cas yHUuTOXaeT ux. Mcrnonb3ys oty cucremy, rnpes-
CTaBJISIETCS] BO3MOXKHBIM HAallTH HeXeJslaTeJbHbIe MOCIe10BaTelb-
HOCTU B T€HOME M YHUYTOXUTb WJIA MU3MEHUTH UX C TIOMOIIIbIO

COOTBETCTBYIOIIMX WHCTPYMEHTOB. DTa CHCTeMa CIIOCOOHA He
TOJILKO 3aIIUTUTD ce0s OT OYAyIINX MH(MEKINI, HO U UCIIPABUTD
BPOKIECHHbIE MATOJIOTMU, KOTOPbIE MOTYT IMOBJIEYb KAHLIEPOTEHES
WJIM HEKOTOPbIE BPOXKIECHHBIE 3a00I€BaHMS.

Kimouessie cioBa: CRISPR-Cas; aganTuBHBIE UMMYHUTET; Oy-
JyHniue I/IHCbCK]_II/II/I; M3MEHECHMS T€HOMa,; KaHILIEPOTEHE3
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