CRISPR-cuctembl MMMyHUTETa LULTAMMOB

Yersinia pestis
Abstract

Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPRSs) is a prokaryotic antiphage immune system. The
core of the CRISPR system is a cassette consisting of
identical direct repeats separated by spacers — short
fragments of foreign DNA from the phages or plasmids which
were evading the cell recently. A new spacer is added to the
cassette upon the attack of the cell by a new phage or
plasmid. Therefore, the spacers of the CRISPR system
represent the recent history of agents infecting the bacteria.
Here, we studied evolution of CRIPSR system in the
completely sequenced strains of Y. Pestis. We found that the
phylogenetic tree constructed based on the CRISPR system
alone using maximum parsimony principle was significantly
different from the known evolutionary history of strains
themselves. While this can be indicative of the independent
evolution of the CRISPR system, we suspect that this
discrepancy stems from the incompatibility of the maximum
parsimony principle with the evolutionary complexity of our
system.

BBegeHue

CRISPR - kopoTKMe nannHOpOMHbIE MOBTOPbI, PErYNAPHO

pacrnosioXXeHHble rpynnamMmm
Ctpyktypa CRISPR-nokyca:
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Cnencepbl — dparmentel OHK daroB, korga-nmbo
aTakoBaBLUMX MPOKapuUoTUYeCKUn opraHmam. B cnydvae
NOBTOPHOW aTakun gaHHbIM dparom MPHK cneuncepbl «y3HatoT»
qyyxxepogHyto [OHK, coeonHaacb € HeW no  NpuHUMNY
KOMMSIEMEHTAPHOCTN, BbI3blBasgd ee gerpagauuto. [lpu

nonagaHum dara B Krnetky, cogepxawyto CRISPR-cuctemy,
nponcxoamt [OobaBfeHMe B KacCeTy HOBOMo cneucepa,
nocnegoBaTeribHOCTb KOTOPOro MaeHTUYHa npoTtocnencepy -
KOPOTKOW MOCreaoBaTenbHOCTM reHOMa aTaKyloLlero Bupyca.
[Tocne Takoro cobbiTna BakTepus npnobpeTtaeT YyCTOMYNBOCTb
K JaHHOMY doary.
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Pe3ynberaTthl

CRISPR-cuctembl B M3BECTHbIX LWTamMmmax Yersinia pestis nmetoT
OOMHAKOBYIO CTPYKTYpY. Cxema OCHOBHOrO foKyca:

CRISPR- cassette i 1100aa 450a 022 0 1802

2-7 spacers Cas_1 Cas_3 Csy 1 Csy 2 Csy 3 Csy 4

« Kpome oCcHOBHOro riokyca B 60sbLLUNHCTBE LUTAMMOB CYLLECTBYET
OBa OONONHUTENBLHbIX NToKyca, coaepXxawmx no ogHon CRISPR-
KacceTe

* B Y.pestis Angola otcyTcTBYIOT 006a AOMNOMHUTESNBbHLIX NOKYCa, a
cas3 aBndeTcd nceBgoreHoMm (B nocrnenoBaTenbHOCTU €CTb CTOM-
KOOOH)

* B Y.pestis biovar Microtus str. 91001 oTcyTCcTBYET OAUH U3
OOMNOSTHUTESbHBIX NTOKYCOB

« B nocnegoBartenbHOCTM reHoMa Y.pestis D182038 npounsowuen
COBUI paMKn cHYUTbIBaHUA Ha paccTtodaHmn 480 HykneoTuaoB OT
CTon-KogoHa (NpeanosioKNTENbHO, B pe3yrnbraTe oLnbKu
CEeKBEHMpPOBaHUA)

) Pa3Hoobpasue crnencepoB CRISPR-kaccer:
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osomounsa CRISPR-kaccetr MoxeT ObiTb onucaHa pasfnmnyHbIMU
domnnoreHeTn4eCKMMN OepPEBbAMM:
(A) Ha ocHoBe npuHuMna makcmMmanbHOW NapCUMOHNM
(B,C) B cootBeTcTBMM C 3BONOLMOHHON NCTOPUEN LLITAMMOB
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CpaBHeHune CRISRP-cucrem Y.pestis n gpyrux Bugos poga
Yersinia:
* Y wrammosB Y.enterocolitica CRISPR-cnctem He obHapyxeHo

* ba3sbl gaHHbIX: CRISPRdb, reHoMHbIN pa3gen GenBank.
* ORF Finder: nonck n aHanma oTKpbITbIX paMOK

« BLASTP: nonck romonornyHbix Oenkos;
* Nucleic Acid Dot Plots: cpaBHeHne HyKNeoTUOHbIX

« Clustal: nocTpoeHune BblpaBHUBaHNN OENKOB;
* Phylodendron: noctpoeHune duno-

napcuMOHUN, He coBnagaeT C UCTOpUEN LUITaMMOB Y.pestis.

LUTtammbl Y.pseudotuberculosis pasnenatoT CTPYKTYPY
CRISPR-nokycoB Y.pestis, HO oTnn4yarTca Hann4nem
3Ha4nTenbHO BoNbLIEro KoNM4YecTBa CrencepoB B KacceTax
(0o 46) n 3Ha4YNTENBbHO MEHbLLUMM YUCITOM OAUHAKOBbIX
cnencepoB Mexay wrtaMmmMmamu.

BbiBOAObI

OcHoBHOM reHoMHbIN NTokyc CRISPR-cucteMbl UMeeT oguHaKoOBYIO
CTPYKTYPY BO BCEX M3BECTHbIX WTamMmax Y. pestis n Y.
pseudotuberculosis

B 6onblunHcTBe WtammoB Y. pestis n Y. pseudotuberculosis ecTb eLle
no gee CRISPR-kacceTbl € TeM e NOBTOPOM B pa3sHbIX, yaaneHHbIX OT
OCHOBHOIO FTOKyCca, YacTsx reHoma.

OBOJTIOLMOHHAsA UCTOPUSA, MOCTPOEHHAs NO NPUHLUMNY MakCUMaribHOW
NapCUMOHUN, HE COOTBETCTBYET MCTOPUYECKOMY Pa3BUTUIO LUTAMMOB
Y.pestis. DTO pacxoXaeHne MOXET ObITb CreacTBMEM HE3ABUCUMOW
apontounn CRISPR-cuctembl B onucbiBaeMbix LUTaMMaXx, ogHako bonee
npaBoonoaobHbl apTedakTbl METOAA MAaKCUManbHOW NAPCUMOHUN MPU
aHann3e MHOXXECTBEHHbIX 3BOJTIOLUMOHHBIX N3MEHEHUN.

[1aHHbIE N MeToAbl

CUYUTbIBAHUS;
nocnegoBaTerbHOCTEW;

reHeTn4eCkmnx nepeBbeB.
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