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OHponykieasa Cas9 Streptococcus pyogenes (SpCas9) — caMplii TOIMYJISIPHBI MTHCTPYMEHT PeIaKTUPOBAHUS
TeHOB, HO HElIEJIeBOI MyTareHe3, COIPOBOXIAIOIINN ee NelCTBUE, TIPENCTaBISIET CEPhe3HOE OrpaHUYEHUE.
Panee namu nipemnmoxena HH-teopusi, B KoTopoii yTBep:kmaeTcs, YTO MHIYIUPOBAHHOE SKCTPY3UEH THO-
puna sgRNA/DNA (hibrid) ycunenue runpocdo6HbIx B3aumoneiicteuii (hydrophobic interaction) Mexmy
rubpunom 1 REC3/HNH sBrisieTcst KimoueBbIM (DaKTOPOM MHULIMALIMY paciieruieHus. Temepb Ha OCHOBE
HH-Tteopun npoananusupoBaHo B3aumopaeiicTsue qoMeHa REC3 ¢ rubpuioM 1 moay4eHo 8 MyTaHTHBIX
caiitoB. Ml ckoHCcTpyupoBaiiu 8 BapuaHToB SpCas9 (V1—-V8), ucnons3oBasu rdpoByio KaneabHyto I[P
1151 otteHku SpCas9-mHnynmpoBaHHBIX nHAeei JIHK B kimeTkax dyenoBeka v pa3paboTain BBICOKOTOYHBIE
BapyaHTHI 9HAOHYKJea3bl. Takum obpazoM, HH-Teopust MoxkeT OBITh MCTIONIb30BaHA TSI JaJIbHEMIIe or1-
TUMU3ALMYI CUCTEM PEIaKTUPOBAHUSI TeHOMA, OTIocpeoBaHHBIX SpCas9, a rmosydeHHbIe BapuaHThl V3, V6,
V7 1 V8 SpCas9 MoxHO paccMaTpuBaTh KaK MePCIEKTUBHBIA MHCTPYMEHT IS TIPUJIOKEHU I, TPEOYIOLINX
BBICOKOTOYHOTO PEeIAaKTHPOBAHUS TeHOMA.
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Streptococcus pyogenes Cas9 (SpCas9) is the most popular tool in gene editing; however, off-target mutagen-
esis is one of the biggest impediments in its application. In our previous study, we proposed the HH theory,
which states that sgRNA/DNA hybrid (hybrid) extrusion-induced enhancement of hydrophobic interactions
between the hybrid and REC3/HNH is a key factor in cleavage initiation. Based on the HH theory, we ana-
lyzed the interactions between the REC3 domain and hybrid and obtained 8 mutant sites. We designed
8 SpCas9 variants (V1—V8), used digital droplet PCR to assess SpCas9-induced DNA indels in human cells,
and developed high-fidelity variants. Thus, the HH theory may be employed to further optimize SpCas9-me-
diated genome editing systems, and the resultant V3, V6, V7, and V8 SpCas9 variants may be valuable for
applications requiring high-precision genome editing.
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