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CTPYKTYpY, KOTOpYIO A HanMcana, MOXKHO He Ha oAMH clama. Hanpumep cxema p aboTbl
MporpamMMbl MJIM OMMCaHME KpUcnepa.



OnucbiBaeTe KpaTeHbKo cMbica System CRISPR CAS

= CRISPR (clustered regularly
interspaced short palindromic
repeats) - prokaryotic analogue of
Rquﬂ?o the immune system of vertebrates,

allowing to protect single cells of
Genomicm prokaryotes from destruction by
a0 Nuclease phages. This system works in the
cells of 90% of archaea and 50% of
bacteria
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34ecb aKTyabHOCTb M HOBM3HA. Hanamte B cTaTbsX NPO KpUCnep.
3HAa4YMMOCTb U HOBM3HA: CO3/JaHME HOBOIrO NPUIOKEHUS ANA
6,1a61a61a.
The first study

Short Tandem Repeats (STRS) Genomic structures corresponding
to CRISPRs were observed for the

first time in 1987 in E. coli and
AATG were subsequently found in other
S microorganisms under different
L L e ~ names.
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Lenb uccnepoBaHua: PaspaboTKa npmaoxeHma ana onpeaeneHma PAM-
nocneaoBatesibHOCTHM Cas-3hEHEKTOPOB

3agava 1: Pa3paboTaTb 6MOMHPOPMATUYECKMM MHCTPYMEHT ( in silico)
Ana npeackasanma PAM-nocnegoBatenbHocTu Cas-adpdeKTopa.
Mop3apaun:

OnpepaeneHune obLen CTPYKTYpbl aJirOpUMTMa Nomcka PAM-
nocneaoBaTe/IbHOCTH

HanucaHWe nporpamMMHbIX MOAYIEN AN peanmn3aumm OTAENbHbIX LLIAroB
a/iropuTMma.

Composition CRISPR CAS ~  The immune function of CRISPR

systems were installed in 2005, the
cas genes CRisERtocus = CRISPR system consists of two

— ﬂl 1R fundamental components: CRISPR
cassettes and Cas proteins. Each

functional cassette contains three

types of elements: lead sequence,

spacers, and repeats.
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MeTo/abl NnpoBeZeHUA UCcneJoBaHUA.
CTpyKTypa paboThl.

IMMMPUYECKMU U SIKCMNEPUMEHTAJIbHBIM (M3
NPpUCIaHHOM MHOW MpEe3eHTauMmn bepute)

- Repeats within one cassette, as a

, are identical to each other in
GTTTTAGAGCTATGCTGTTTTGAATGGTCCCAAAAC =R\l MU it )P (S oY i =
GITTTAGAGCTATGCTGTTITTGAATGGTCCCAAAAC LSUACRIReI CReIga ol 1y [oNs

n terminal, nucleotides.

GTTTTAGAGCTATGCTGTTITGAATGGTCCCAAAAC
GTTTTAGAGCTATGCTIGTTITGAATGGTICTCCATIC




[p1HUMN paboTbl NporpaMmbl. 4YTo OHa
AenaeT U Kak. A He 3Hato nNpo nporpamMmsl. Ha

KaKoOM OCHOBE OHa co3jaHa. Bam nyyuie

3HaThb. - Spacers are unrelated,
non-recurring, short sequences
located between the repeats and
occur from fragments of foreign
GGGTGGTIGGCTGACGCATCGCAATATTAA enetic elements that fall within
§ e prokaryotic cell and called
AGCGAATATCCGCAATAATTAATIGCTICICT [l (ol ok- T/ o LI A I K R[S

TAAATTTGTTTAGCAGGTAAACCGTGCTTT CESSRUIUIIRG B LR
pproximately equal to the length

Of the repeats. A set of spacers in
strains of the same species is
usually very different.




Pe3synbTtaTtbl. YTO B MTOre nosayymnu. Boaobl
MOXHO HEMHOIro Ha/imTb. CTpoYekK Ha /.

st understanding of the

@k /Cas System function

Yed after the discovery of a
forrespondence of the

nce of some crispr spacer

5 to sequences occurring in

¥ or plasmids. This led, in
Mo the assumption that they
gnvolved in protecting against
asion of genetic elements.




BbiBOAbI M BO3MOXHble NEePCNEKTUBDI.
KaK Bbl 3HaeTe, OHM 6e3rpaHMYHbI.
MonekynsapHasa éuonor
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with a CRISPR system, the adap functional module of
the system is activated: specific Cas proteins. Common to
all microorganisms are Cas1 and Cas2, which are cut from
the alien genome special episodes procaspases. Pick up
procaspases in some cases helps and effector protein.
Proteins select sites near a particular sequence of PAM
(protospacer adjacent motif) — just a few nucleotides that
have been identified near one end of protospacers but are
not the same for different CRISPR systems. Then these same
adaptive proteins embed the fragment in the CRISPR
cassette, always on the one hand — in the leader sequence.



The molecular scenario of destruction of
foreign DNA using CRISPR-CAS

-~ 1. The CRISPR array is transcribed
and subsequently processed into
separate units called CRISPR RNA

(CrRNA).

Cas9
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2. Ribonucleoprotein complex (Cascade + shrink) scans of the
alien DNA, looking for PAM motifs and anchor areas. For
recognizing procaspase the required number of interactions: 1)
PAM motif near protospatherion associated with the
unstructured loop of the protein Cse1; 2) 7 nucleotides of the
3’-end of the protospace complementarily interact with the
corresponding part of the Srna. This region of the
spacer/protospace is called the anchor region



- 3. Cascade-a complex associated
w1th an alien DNA target, changes
— g formation and recruits cas9
Genome (tracrRNA-crRNA

specific R chimera P
spgRNA ) ]n *
sequence

er some time, the complex
egrates into subunits. Cas9
||||||||||||||||||||ﬁ|§|||| woll Jcluces a large number of
NERRN CCARRRRRRR RN L TECS in the alien DNA, starting
v | the place of its landing and
/ in a more or less random
e er — until its complete
destruction.

PAM(5'-NGG-3’)




Urgency

Since CRISPR/Cas technology is currently one of the fastest growing areas
of modern biotechnology, the implementation of the task set by the
organizers of the competition is relevant and promising.




