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2420-580723EA/042
KATUOHHBE HEWPOTOKCUHEI

Hacrosmee mM300peTeHMe OTHOCUTCSH K CKOHCTPYMPOBAHHEIM TOKCHMHAaM
KJIOCTPUONM, BKJIOUAKIMM I[1IO MeHBbIIEM Mepe OIOHY aMUHOKMCJIIOTHYI
MoOIOMdUKALMID, a TakxXe K IIPUMEHEHMIO TaKMX CKOHCTPYMPOBAHHEX
TOKCUMHOB KJIOCTPUIMM B MeOMLMHEe ¥ Tepaluu.

BakTepur poma Clostridia NOpoOyUUPYIT B BHCOKOW CTeIleHM
AKTHBHEE u crneuupmUUuecKue OeJIKOBEIE TOKCWHEI, oBbJamammue
CIIOCOOHOCTLIO IOBPEXIaTh HEeWPOHH M IpyIMe KJIEeTKM, B KOTOPHE OHU
[IPOHMKAKT . MprMepaMm TaKMUX TOKCHMHOB KJIOCTPUONM ABJIAKTCSA
HEeMPOTOKCHUHE, Opomyuupyemele C, tetani (TeNT) wu C. botulinum
(BONT) cepoTtunoe A-G, a TakKxe HeMPOTOKCHUHE, Oponoyuupyemele C.
baratii n C. butyricum.

HexoTopemMr M3 HauboJjiee M3BECTHHIX AKTUBHEX TOKCHMHOB SBJIARTCH
TOKCUHOB KJIOCTpuIuM. Tak, HalpuMep, CcpenOHdas JeTajlbHas po3a (LDso)
BOTYJIMHUUECKUX HEeMPOTOKCHMHOB IJIA MHIIEM CcOCTaBJIgeT B IIpelejlaX OoT
0,5 mo 5 HI/XI, B 3aBUCUMOCTM OT cepoTuna. CTOJOHSUHEE U
OOTYJIMHUUECKME TOKCHWHEI OeCTBYIOT [IOCPenCcTBOM VHITUOUPOBaAHUA
OYHKIUMM TIOBPEeXIeHHHX HEeWPOHOB, a B YaCTHOCTM, BHCBODOXIEHMUS
crieuMdmUUIeCcKx HeMpoOMeIMaTOpPOB. DBOTYJIMHUMUECKME TOKCHHEH OEMCTRBYIOT
Ha HEepPBHOMHINEUHHM CHHAIIC ¥ MVHITUOMPYIOT XOJIMHepIMUeCcKyl IlIepelauy
CurHaJjla B TIepubepmuueckoM HEPBHOM cuUcTeMe, a CTOJOHAUHBE TOKCUHEH
OeVICTBYIT B LIeHTpaJIbHOM HEepPBHOM CHCTeMe.

I[Io cBoeM mnOpupome, TOKCUHHE KJIOCTPUIMM CUHTE3UPYIOTCS Kak
OIOHOILIEIIOUeUHEIM MIOJIMIIENTUL, KOTOPLIM nonBepraeTcsd
IIOCTTPAaHCIALMOHHOMN MOIVOUKALIUN IoCcpeIcTBOM [IPOTEOJIUTUIECKOTO
pacumeryieHrus ¢ ofpas30BaHMeM »OBYX I[IOJUIIENTHMIHLEX Ilellel, CBSI3aHHHX
IpyD C IpyT'OM OMUCYJILOUOHOM CBA3LI. PacmerleHMe TIIPOMCXOIUT B
creundruyecKoM camTe paclmenjeHus, JacTo Ha3EBaeMOM cavToMm
AKTHMBALMM, KOTOPHM JOKaJIM3yeTCcsda MexIy LIUCTEeMHOBEIMM OCTaTKaMM,
oBpal3ynmyMM MEXIIENLEBYID IUCYJILOMIHYKD CBS3b. B pe3ylbTaTe 3TOTO
obpasyeTcsa IByXllelloueuHasa MoJiekKyJa, KoTopasd I[IpencTaBigeT cobon
aKTMBHYK (QOpMy TOKCHMHa. J[IByXIllerlodeuHasad MOJIeKyJla COCTOUT U3
T AXKEeJION uernm (H-pemnm) , KoTopasd nMeeT MOJIEKYJIAPHYIO Maccy
npubamus3uresgbHo 100 xIa, ¥ Jerkom uenu (L-Llenmu), KoOTopasd MMeeT

MOJIEKYJIAPHYI Maccy npubamsmuresbHo 50 klda. H-uens comepxuT N-



KOHIIeBOM KOMIIOHEHT TpaHCJIOKAalUNU (Hy—nomeH) 17 C-KOHIleBOM
HalleJMBalMMY KOMIIOHeHT (He—moMeH) . CaMT paclelljleHMs HaxonouTcsa L-
1Ienbiod ¥ KOMIIOHEeHTaMy JIoMeHa TpaHcJokauuu. Ilocjie CBA3HBaHUA He—
IooMeHa C er0o HeVpPOHOM-MUIIEHBI U  MHTepHalM3aluy  CBSI3aHHOTO
TOKCHHa B KJIeTKY IIOCPeICTBOM SHIOCOMEH, Hy-IoMeH IepeMmemaeT L-llelb

Uepes MeMOpaHy DHIOOCOMEL UM LMTO30JIb, M 5DTa L-lLens obecrneumBaeT

npoTeasHyln  QYHKINMIO (Takxe  MBBECTHYID KakK  HelUMTOTOKCHUUeCKasd
opoTeasa) .

HeunToToOKCHUUECKHUE IpoTeasH OeViCTBYIT IOCpeoCTBOM
IIPOTEOJIUTUEECKOTO pacmerJjieHmus BHY TPUKJIIE TOUHHIX TPaHCIIOP THHX

OeJIKOB, WM3BEeCTHHX Kkak Oejgku SNARE (Hanpmmep, SNAP-25, VAMP wiu
CUHTakKCuH) - cM. Gerald K (2002) «Cell and Molecular Biology»
(4th edition) John Wiley & Sons, Inc. AxpoHuMM SNARE OpOoUCXOIUT

OT TepMMHa «PacTBopuMell Peunenrtop, CaaswmBawmuiicda ¢ NSE (Soluble

NSF Attachment Receptor), Toe NSF O3Hauvaer baxTop
BOCIPUMMUMBOCTM K  N-3THUIMaJIeMMUIV . Besgku SNARE [OpencTaBJIgRT
coBo¥  MHTeTrpaJibHEEe DeJiku BHY TPUKJIE TOUHEIX Be3UKYJI, KOTOPEIE

CEeKPeTHUPYIT MOJIEKYJIEL NOCPEOCTBOM TpPaHCIOPTa BEe3UKYJIE U3 KIJIETKU.
[IpoTea3HOM dyHKIIMEN ABJIAETCHA LIMHK-3aBUCHUMa4d SHIOOIMENTUIAa3HAaA
AKTMBHOCTL, I'Ie Takad IOpoTeasHad QYHKIUMA oOecleuMBaeT BECOKYIO
CTelleHb chHeludprnuHocTM OesiIkoB SNARE k cybcTpaTy. B CoOOTBeTCTBUM C

STHUM, HEelIMTOTOKCHUECKaAa Iporeas3a, riocrie ee IIPOHMKHOBEHNA B

HYXHYIO KJIeTKRY-MUIIEHb , obilamaeT CIIOCOBDHOCTB MHPM@MpOBaTb
KJIETOUYHYIO CeKpellln nus3 KIIeTKM-MUIICEHI . L-11enceBue IIpOoTeas3El
TOKCHMHOB KﬂOCTpMHMﬁ InpenocTraBJIART cobom He-IMTOTOKCHUUECKHUE

npoTeass, pacmergawomre ek SNARE.

[lockoJibky Oesyik SNARE mMpOKO pacOpoCTpaHeHB B IpMpoLe, TO
TOKCHHEL KJIOCTPUAMUM, TakKMue KakK OOTYyJMHUUECKUN TOKCHH, C YCIeXOoM
IPMMEHATCA B CrHocofax TepaluM MUPOKOT'O pAla.

Tax, HaIpVMep, aBTOPH CCHEJIATCHA Ha oybaukaumio William J.
Lipham, Cosmetic and Clinical Applications of Botulinum Toxin
(Slack, Inc., 2004), B KOTOPOM OIMCAaHO IIpUMeHeHMe TOKCHHOB
KJIOCTPUIOMY B Pa3JIMUHEX TepaleBTUUYEeCKUX U KOCMETHMUECKMUX Lelax,
HalpuMep, TaKMUx TOKCHHOB, Kak OOTYJIMHNUECKHKE HeVPOTOKCHUHEL
(BoNTs), BoNT/A, BoNT/B, BoNT/Cl, BoNT/D, BoNT/E, BoNT/F wu

BoNT/G " CTOJIOH SUHEBIM HeMTOKCUH (TeNT), MCIIOJIb 3y eMEIe oJida



VMHTUOMPOBAHUS TPaHCMHCCUM HEeMPOHOB, HalpuMep, OpuMeHeHMe BOTOX™,
KOTOPEIM B HacCToOfAlMee BpeMs MUCIOJbB3YeTCsa Kak TepaleBTHUUeCKOoe
CPenCcTBO IJIS JIeUdeHMs Takux 3aboJieBaHMM, KaK: axajlasud, Cloa3Mel y
B3POCJIBIX, TP EeMMHEL B aHaJIbHOM’ obJjlacTH, BoJm B CINVHE,
BiiedapocnasmM, OpYyKCU3M, LepBUKAaJIbHad OUCTOHWUA, S CCeHUMaJIbHEIM
TpeMop, ofOpa30oBaHMe IabeJIJIAPHEX CKJAOOK WM IUIEPKUMHEeTUUECKUX
JIMILEBHX CKJIaOOK, ToJIoBHas 00Jb, CcrhasMel B TIeMudpallMalbHOM obJjacTu,
TUIIEPAKTUBHOCTD MOUEBOTO Iy 3HpPH, TUIIEPTHUIOPO3, 0B EeHWJIbL HEIM
HepebpalibHEM Hapalird, pPacCesaHHHM CKJIepos, BOJIE3HE  KILJIAMYIMX
as», obOpa3oBaHMe MOPWMH B O0JIaCTM I[IepPeHOCHIE, CcllacTudeckasd
nuchoHUsSa, KOCOTJIasre U HepBHOe paccTporcTBo VII. Kpome TOTO,
ONMCaHO  TepaleBTUUECKOe IIPUMeHeHMe  TOKCHMHOB  KJIOCTPUIMNM  OJId
JIeueHVsa HepPBHOMBIIEUHHX PaCcCTPOMCTRB (cM. naTeHT CIA 6872397); nnasa
JleyeHrsa 3afoJjieBaHMIM MaTkM (cM. 3agBky CHIA 2004/0175399); miusd
JleueHMs A3B UM acTpos3odparalibHOT'O pediorkca (cM. 3asgery CHA
2004/0086531); 1mJjga JledeHMdI OUCTOHMM (cM. rnaTedT CIA 6319505);
IJIS JleueHUd TJIa3HHX O0oJiesHelM (cM. sadaBky CIA 2004/0234532); ninsa
JeueHrs OJjedapocnasMa (cM. 3asaBky CIA 2004/0151740); njasg JedeHUS
Kocomyasusga (cM. 3agBky CIIA 2004/0126396); njag KyouMpoBaHMS OoJien
(cm. mnaTeHTel CIA 6869610, 0641820, 0464986 m 6113915); nOasa
JeueHuUsa  oubpoMmaII U (cMm. nmaTedr CIIA 6623742, 3aaBKy CIA
2004/0062776) ; nnga KynouMpoBaHMa OOJIeM B HWKHEN uYacCTM CIMHE (CM.
3agaBky CIIA 2004/0037852); 5njd JledyeHMS MHIIEUHEIX [IOBPEXOeHM (CM.
naTeHT CIA 6423319); §nJjas KyOUMpOBaHMA TOJIOBHOM ©OoJiM B 00JacTHu
cuHyca (cMm. mnaTeHT CIIA 6838434); OJja KYyIMPOBAHMS TOJOBHOW OO0JIM
HamnpsSxeHrsa (cM. maTeHT CIIA 6776992); 1#OJad KyOUMPOBaAaHMA TOJIOBHOM

o (cMmM. maTeHT CHIA 6458365); nOJjg TOJOBHOM OONM MHOPU MUTPEHU

(cMm. naTedT CHIA 5714469); OJIA JIeUEeHMI CEePOEeUYHO-COCYIOMCTEX
3abosyieBaHuy  (cM. maTeHT CHA 6767544); 1nyid JiedyeHMS HEPBHHX
pPaccTpoMCTE, TakMx Kak ©OoJesHb [lapKUHCOHA (cmM. mnaTeHTH CIA

6620415 um 6306403); nOJjag JiedeHUS HEePBHOICHUXUUECKUX PaCCTPOMCTB
(cmM. 3asgpxm CIIA 2004/0180061 wm 2003/0211121); nmjga JledeHUd
SHOOKPMHHEIX 3aboJjieBaHuM (cM. maTeHT CIA 6827931); 1O JedyeHHUd
3a0JIeBaHMl MMUTOBUIHOM XeJjiess (cM. IHnaTedHT CIA 6740321); nig
JledueHnda 3ab0JIeBaHuN TIIOTOBEIX xeJjes, BLI3EIB A EMEIX oelcTBMeM

XOJIMHEPTMUECKKX pelenTopoB (cM. narteHT CIA 6683049); nig JiedyeHUSH



omnabeTa (cMm. nateHTs CIIA 6337075 wm  6416765); OJIa JledyeHUsd
3aboJIeBaHMa IIOIKEJIYIOOUHOM XeJjiess (cM. naTeHTel CIA 6261572 u
6143306); nJjg JiedeHMI paka, TaKOI'O KaK paK KOCTM (CM. IIaTeHTH

CIIA 6565870, 6368605 m 6139845, u 3asBky CIA 2005/0031648); nmus

JeueHMsa VYIHHX OoJiesHel (cM. naTeHTH CHIIA 6358926 m 6265379) oJisg

Ne

JleueHMsa BeTeTaTUBHEX PacCTPOMCTB, TakMxX Kak pPacCTpOMCTBAa MHIIIL]
XKeJIYIOUHO-KUIIEUHOTO TpakTa M OPYIMX IUCOYHKUMNM ITUIaOKMX MBIILL (CM.
[IaTeHT CIIA 5437291) ; o4 JieueHM A KOXHEBIX IopaxeHu,
aCCOLMMPOBAaHHBIX c KOXHBEIMI KJIETOUHO ~IIPOJIND e PUPR YIOIMMM
3abosyieBaHMaAMU (CcM. maTeHT CHIA 5670484); @#Jjd JledeHUMS HeVMpPOTEeHHHX
BOCHAJUTEJILHEX  PacCTPpOMCTB (cMm. nmaTeHT CIIA 6063768) ; OJIA
CHWXEHMSA TIOTepM BOJIOC M CTUMyJISLMM pocTa BoJioc (cM. mnarTeHT CIIA
6299893); musa JedyeHMa KocopoTuda (cMm. mnaTeHT CIIA 6358917); g
CHIDKEeHMS alllleTuTa (CM. 3asgaBky CHA 2004/40253274); nijd JiedeHUS U
yvoaJleHnusa 3y0oB (cM. 3agaBky CHIIA 2004/0115139); OJiga JledeHUsd
HEPBHO—MHBIIEUHEIX PacCcTpPOMCTB u IaToJIOTUMN (cM. 3aABKY CIIA
2002/0010138); @nag JedyeHUd Pa3JIMUHHX PaCCTPOMCTB UM COCTOSHUN U
nJis KyIIMpPOBaHUA oo, BHI3EIBaEMOM TakMMM  pPacCcTpoOMCcTBaMM U
COCTOAHU AMU (cMm. 3a4BKY CIIA 2004/0013692) ; o JIeueHn4d
COCTOSHMUM, BHSBHBAEMHX TUIIEPCEKPELMeEN CJAU3UCTOM, TaKMx Kak acTMa
n XOBJ (cM. 3agBky WO 00/10598); wu mja JieUeHMS COCTOSHMUIM, He
OTHOCHAMUXCS K HEepBHBEM pPacCTpoOMCTBaM, TakKMxX Kak BOCIlajiIeHue,
SHIOKPUHHEE paccTpoicTBa, DK30KPUHHHE paccTpoMcTBa,
VMMYHOJIOTHMUECHUKE PacCTpOMCTBA, CepOeuHO-COCYIUCTHe 3abojieBaHuUdg,
saboJieBaHMad KocTel (cM. =Bagsky WO 01/21213). Bce BHIleyKasaHHEE
nyoarKauMyM BO BCeM CBoelM IIOJIHOTe BBOIATCS B HaCToOslMee OIMCaHUe
[IOCPEenCTBOM CCHUIKN .

[lpenmojlaraeTcs, UYTO HEUMTOTOKCUUECKMe IIPpOoTeash, Takue Kak
TOKCHUHEL KJIOCTPUONN (HanpuMep, BONT n TeNT) , MOTYT OBITH
MCIIOJIE30BAHE OJIA TepalleBTUUeCKOI'O JIeUeHMA UeJiloBekKa UM IOpyTHUX
MJIEKONIMUTAKIMX, a TaKXe B KOCMETMKE, M KpPOMe TOTO, 3TU IIPOTeasH
MOTYT OHTL MCIOJbL30BAHH NOJIA JeueHMsa 3abojleBaHUNM UM PacCCTPOMCTB
IMPOKOTO pfAda, KOTOPHEe MOTYT IMNOOOaBaThCA JeueHMI OO OeMCTBUEM
[IOJIE3HHX CBOMCTB STHUX TOKCUHOB.

Bo wmzbexaHre CUCTEMHHX HEBPOJOTUUeCKUX 5OOeKTOB, BO MHOIMX

criocobax JIeUYeHNn A, IIpoBOOMMOTIO C MCIIOJIESOBaHMEM TOKCHMHOB



KJIOCTPUONM, TepaleBTUUECKMEe TOKCHHH KJIOCTPUIUNM HEeNOCPpeICTBEeHHO
BBOOAT B OAHHHEM YUYaCTOK-MMIIEHL (TaKoM KaK TKaHb-MHUIIeHL) . Crocod
TepaluM, I[IPOBOAOMMHM IIYyTeM BBeIOeHMSA TOKCUHOB KIOCTPMIMM, CBA3aH C
npobjieMaMy, 3akKJIUanlMMMUCSI B pPaclIpoCTpaHeHMM TOKCHMHAa 3a [Ipelelib
yyacTKa BBeIOeHusa M ero I[ollagaHuMsga B OKpyXaKkllyld TKaHb WMJIM B
KpOBOTOK. QueBMOHO, UYTO IUbddy3MsaA TOKCUHA U3 TKAHV-MUIIEHM MOXET
IIPUBOIUTH K HexeJlaTeJIbHBEM IIOOOUHBM sbdexrTam, KOTOPHE, B
VCKJIDUMTEJIbHEX CJydasx, MOT'yT TIIPpelCTaBJIATE YIPO3y OJIS XUBHU
nmaumMeHTa. 9TO, B UYaCTHOCTHM, KacCaeTcsd IIPpMMeHeHMA TepaleBTUUYeCKUX
TOKCUHOB KJIOCTPMIMM (TakMxX Kak TepaleBTUUeCcKkMe cpelcTBa BoNT) B
BEICOKMX IO3ax, KOHIeHTpaluuax U ofbeMax UHBeKUuM. JIToO0UHBMM
>0bpekTaMr, CBSA3aHHEMM C OpobJeMaMM, BOS3HMKAKIMMM IIPpM BBEIEHUU
KOMMEpUeCKM MHOOCTYIIHHX TepaleBTHUeCKUX CpencTB BoNT/A, 4BJSOTCS
acTeHnsd, obmasa MEIIEeUYHa g cJaboCcTh, OWUIIJIONNSA, BiedpaponTos,
oucharmsa, OUCOOHMA, IOUCAPTPUA, HeIepXaHMe MOUM U 3aTpyldeHue
IOEIXaHM A . 3aTpyleHre IJIOTaHUAa M OEXaHUSa MOTYT MIPelCTaBJATE YI'PO3Y
oJg XWM3HM, ¥, Kak coof0maJloCk, MOT'YT IMNIPUBOOUTE K JeTaJIbHOMY
MCXOOY B Pe3yJlbTaTe pPaclpOoCTPaHEeHMSI TOKCMHOB C LUUTOTOKCUUECKMM
OelCTBUEM.

[TosToMy, HeoOXOoOMMO IOJYUMTH TakuMe  TOKCUHE KJOCTPUINM,
KOTOPHE, B OTJIMUME OT M3BECTHEX TOKCUHOB KJOCTpuUONM, objamaiau OH
IIOBEIIEHHOM CIIOCOOHOCTBID VYIEPXMBATHLCA B TKaHM Ha YydacTKe UX
BBeIeHUS U TIOHMKEeHHOM CHOCOOHOCTRI IMGOYHIMPOBATE M3 YyuacTKa
BBeIeHU.

HacTosmee n3obpeTeHNre IIO3BOJIIET pemmThb BHIIEYKa3aHHHE
opodJeMul IIyTeM KOHCTPYMPOBAHMUSA TOKCHMHOB KJIOCTPMIMM, 3asaBJIEHHHX B
HacToAmeM M300peTeHUN.

B omHOM M3 CBOMX aCIIeKTOB, HaCTodlee M300peTeHMe OTHOCUTCA K
CKOHCTPYMPOBAHHOMY TOKCUHY KJIOCTPMIMM, BKJILOUaKIEeMy 10 MeHbIen
Mepe OIOHY aMMHOKMCJIOTHYID MOIMOMKAlIMI, I'IOe 10 MeHbIleM Mepe OonHa
yKaszsaHHasg aMMHOKMCJIOTHasa MOIMPUKALMS CIHOCOOCTBYEeT YBeJIMUeHMIO
M303JIeKTPpUUeCKOM TOUKU (pI) CKOHCTPYMUPOBAHHOTO TOKCHHa
KJIOCTPUOMM OO  BeJIMUMHH, KoTopasa IO MeHbmeM Mepe Ha 0,2
(HanpuMep, IO MeHbmeM Mmepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8,
0,9 mimm 1) eIMHMUH BHIIe, YeM Pl Kakoro—-Jmbo IpYyIoro MIEHTUUHOTO

TOKCHMHA KJ'IOCTpI/I,L'LI/HZ, He comepxameIro 10 MeHbIIen Mepe onoHOM



YKasaHHOM aMMHOKMCJIOTHOM MOIMUOMKALMM. B OIDHOM M3 BapMaHTOB
OCVYIIECTBJIEHUS M300peTeHud, IO MeHBIIeM Mepe OOHa yKas3aHHasg
aMMHOKMCJIOTHA A MOIOMOMKALIMA CIIOCOBCTBYET YyBeJIMUYeHUD pI

CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMY 1O BeJMUMHH, KOTOopasd IIo
MeHber Mepe Ha 0,4 eOMHMIH BbIle, uYeM pl Kakoro-Jmdo OpyTroIro
UOSHTUYHOTO TOKCHHA KJOCTPUAMM, He coIepXamero II0 MeHbIeM Mepe
OOHOM VYKa3aHHOM aMUHOKMCIJIOTHOM MOIMOMKALIMM. B OIHOM M3 BapMaHTOB
OCyMeCTBJIEHMS U300peTeHusd, 10 MeHbIleM Mepe OOHa YyKas3aHHad
AMMHOKMCJIOTHA S MOIMPUKALIMA cIiocofCTBYyeT YBeJIMYeHHIO pI
CKOHCTPYMPOBAHHOTO TOKCUHA KJIOCTPMIMY 10O BeJMUMHEH, KOTOpasd IIo
MeHbmelt Mepe Ha 0,5 eIMHUMUE BbMe, uYeM PI Kakoro-Jmdo IPyTroTro
UIOSHTUYHOTO TOKCHMHAa KJIOCTPUIMM, He comepxXamero II0 MeHbIel Mepe
OOHOM VYVKa3aHHOM aMMHOKMCIIOTHOM MOOMOMKAIIMM. B OIHOM M3 BapMaHTOB
oCcymecTBJIeHMS U300peTeHusd, 10 MeHbIIeM Mepe oOOHa YyKas3aHHad
AMMHOKMCJIOTHA S MOIUPUK AL CIIOCOBCTRBYET YBeJINYeHNUO pI
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMY 10O BeJMUMHH, KOTOpasd IIo
MeHbmelr Mepe Ha 0,6 eIVMHUIEBE BbMe, dYeM pl Kakoro-Jmbdo IPpyTroTro
UIOEHTUYHOTO TOKCHMHAa KJIOCTPUIMM, He CcomepXalero II0 MeHBIeM Mepe
OOHOM YKa3aHHOM aMMHOKMCIIOTHOM MOOMOMKALMM. B OIHOM M3 BapMaHTOB
OCymeCTBJIEHMS M300peTeHNud, IO MeHBIIEM Mepe OOHa YyKa3aHHad
AMMHOKMCJIOTHA ST MOIMQUKALI A CIIoCcOBCTBYyET YBeJINUEeHNIO pI
CKOHCTPYUPOBAHHOTO TOKCHHA KJOCTPUAOMM OO BeJIMUMHE, KOTOopasd IO
MeHbImel Mepe Ha 0,8 eIMHMUBE Bbme, uYeM PI Kakoro-Jmbo IPYyIroTro
UOSHTUUHOTO TOKCUHA KJIOCTPUIUM, He comepxXalmero II0 MeHbIel Mepe
OOHOM VYKa3aHHOM aMUMHOKMCIIOTHOM MOIOMOMKALIMM. B OIHOM M3 BapMaHTOB
OCymeCcTBJIEHMS U300peTeHus, 10 MeHbIleM Mepe oOOHa YyKaszaHHad
AMMHOKMCJIOTHA S MOIUPUKALISA CIIoCcoBCTBYET YBeJIMYeHN’O pI
CKOHCTPYMPOBAHHOTO TOKCHUHA KJIOCTPMIMY OO BeJMUMHH, KOTOpasd IIo
MeHblel Mepe Ha 1 eIuHMIY BbIle, deM pl KakoTo-Jubo IpyTroTro
UIOEHTUYHOTO TOKCHMHAa KJIOCTPUIUM, He comepxXallero II0 MeHbIel Mepe
OOHOM YKa3aHHOM aMMHOKMCJIJIOTHOM MOOMUPUKALIMM.

B oOoHOM M3 CBOMX acIeKTOB, HacTodlee M300peTeHMe OTHOCUTCH K
CKOHCTPYMPOBAHHOMY TOKCUHY KJIOCTPMIMM, BKJILUaKIeMy I[1I0 MeHbIlen
Mepe OIOHY AaMMHOKMCJIOTHYI MOIMOMKAlIMI, I'IOe II0 MeHbIeM Mepe OInHa
yKa3aHHasg aMMHOKMCJIOTHAaS MOIOMPMKALIMS CIHOCODCTBYEeT YBeJMUESHUO

MBOSH@KTqueCKOI\/I[ TOUKM (pI ) CKOHCTPYMPOBAaHHOTI'O TOKCHMHa



KJIOCTPUIOMM OO BEJIMUMHE, KOTOpasd I[I0 MeHBIeM Mepe Ha OOHY eIMHUILY
pl  BrBIIE, ueM pl kakoro-Jjmdbo IOpyroro MIOSHTMUYHOI'O  TOKCUHAE
KJIOCTPUIONMY, He cCcoIepXalleI'o IO MeHBIIeM Mepe OIHOM YKa3aHHOM
AMMHOKMCJIOTHOM MOIMOUKALIN .

B HEKOTOPEIX BapMaHTax OCYIWEeCTBJIEHUA n300peTeHNn,
CKOHCTPYUPOBAHHHM TOKCHH KJIOCTPUIUNM COOEpXMUT IO MeHbIlell Mepe 2,
3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75
i 80 aMMHOKMCJIOTHHX MOIOUGUKAIINY.

B HEKOTOPHX BapMaHTax OCyNMeCTBJIeHMS U300peTeHMsa, IO MeHbIeu
Mepe OIOHa YyKas3aHHasd aMUHOKMCJIOTHasd MOOMOMKALUMSA  CIOCOOCTBYET
yBeIMueHun pl CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPUIWM IO BEJIMUMHEH,
KOTOpasd IO MeHbmeM Mepe Ha 2, 3, 4 mwiu 5 enuHun pl Beme, uyeM pl
KakoTo—-Jmbo OIpyIToro UIOEHTUUHOTO TOKCHUHA KJIOCTPUONM, He
comepXamero IO MeHbIe Mepe OOHOM yKas3aHHOM aMMHOKMCJIOTHOM
MOOUOUKALINM .

ABTOopaMM HaCTOAmMEro M300peTeHMd OBJIO OOHAPYXEHO, UTO IIpH
yBemueHuM pl TOKCHMHA KJIOCTPUIMM, HalpuMep, II10 MeHBIeM Mepe Ha
0,2 emuHuusl pl wmiam Ha 0,5 epumHMusl pl WM Ha OIOHY enouHMLIY pl
(mocpelcTBOM BBeOeHMS B OeJIKOBEM TOKCHUMH KJIOCTPMIMM II0 MeHbIeu
Mepe OOHOM aMMHOKMCJIOTHOM MOOMdUKALUMM), CIHOCOOHOCTEL IIOJIyUeHHOT'O
CKOHCTPYUPOBAHHOTO TOKCHMHA KJIOCTPUIMUN K yIOepXMBaHMIO B TKaHU
IpeMMymeCTBEHHO IIOBHIIAETCH, a e€eI'0 CIHOCODHOCTE IUGOYHIMPOBATH U3
YUaCTKOBE BBeIeHMSA CHWXAETCH, [IPU COXPaHeHUM CIIOCOOHOCTHU KIIETOK-—
MUIIeHEeM K CBS3HBaHMD C OeJIkoM (amMu)-MumeHbo (IMm) SNARE, a Takxe
CIIOCOOHOCTE K TPAHCIOPTY 23TOTO0 (MX) Benka (oB) u Kk ero (ux)
pacumerieErn. TakuM o0pasoM, CTelleHb pPaclIpoCTpaHeHMHa  TOKCHHAa
KJIOCTPUONN nus y4JyacTka BBEeEeHUSA 3HaUUTEJILEHO CHIXaeTCcsd 1o
CpaBHEeHUI  CO CTelleHbBID  paclpoCTpaHeHusa KakoTo—-Jmbo OIpYyIoTo
MOSHTUYHOTO TOKCHHA KIJOCTPUAMM, He COoIepXalero IO MeHbIeW Mepe
OOHOM YKa3aHHOM aMMHOKMCJIJIOTHOM MOOMUPUKALIMM.

CKOHCTPYMPOBAHHEE TOKCHHE KJIOCTPUINY COTJIACHO U300peTeHU
MOT'YT OHTEH IIPMMEHEHH B JIOOOM M3 OINMCAHHEX BEHIIe CIOCODOB JIeUeHUs,
M BTM TOKCHMHE, I[I0 CpPaBHEHMK C M3BEeCTHBEMM TepaleBTUUeCKMMA
TOKCHMHaMM  KJIOCTPUIOUN, DAanT [OpeMMyleCTBEeHHO  MeHblle  ITOOOYHEIX
20bexrTOR, MM BOOOIMe He HalT IOOOUHEX 20OEeKTOB.

[IoBHIIEHHAA CIOCOOHOCTBL CKOHCTPYMPOBaHHEX TOKCHMHOB KJIOCTpM,]IMIZ



CoTJlaCcHO M300peTeHMI K YIEpXMBaAHUI B TKaHM Takxe obecrneumBaeT UX
[IOBHIIEHHYID AaKTUBHOCTL U/WUiaM 0o0Jiee TMIPOOOJIKUTEJILHOEe »IeliCTBMe, a
[IOBTOMY, D2TM TOKCHUHE, IIO CPAaBHEHUI C M3IBECTHHMM TepaleBTUUeCKUMA
TOKCMHaMM KJIOCTPUOMM, MOTYT OHBTH MCIOJbB30BaHH B 0o0Jiee HU3KUX
no3ax (mam B 60Jiee BHCOKMX HoO3ax 0e3 Kakux-Jubo OpYyI'MxX ITODOOUHHIX
50PEeKTOB), UTO YKa3HBaeT Ha MX OOIOJIHMUTEJILHEE [IpeuMyleCcTRBa.

Kak mnompobHo ofcyxmaeTcsd HUXe, YBeJMueHMe pl, IJocTUTaeMoe
IyTeM BBeIeHMs II0 MeHbIlel Mepe OIHOM aMMHOKMCJIOTHOM MOOMIMKALUU,
o3HauvaeT, YTO  CKOHCTPYUPOBAHHHM  TOKCUH  KJOCTPUIUM  COTJIACHO
n300peTeHri0 MMeeT, IIpM »OaHHOM pPH, CyMMApHBEM 3apfad, IPeBLIIAMUMA
CyMMapHBIM 3apan KakoTo-Jmndo OpyIToTo UIOSHTUUHOTO TOKCUHA
KJIOCTPUIONMY, He colepXamero II0 MeHBNeM Mepe ONOHOM YyKa3aHHOM
aMUHOKMCJIO THOM MOOMUKALIMANA . He OTpPaHMUYMBAaACh KakKoM-Judo
KOHKPEeTHOM Teopuel, aBTOPH JMIIL OTMeualnT, UYTO TaKoM IIOBLIIeHHBM
TIOJIOXM T eJIb HEIN 3ap4an cooBmaeT CKOHCTPYUPOBAHHEM TOKCHUHAM
KJOCTPUIONM COIJIaCHO M300peTeHUl CIOCODHOCTL YIEepXKMBATLCA B TKaHU
Ha Yy4YacTKe BBeIeHMSA B TeueHHMe O0oJiee OJIUTEJLHOTO IIepuolda BpeMeHU,
uTo OOy CJIOBJIEHO OJIaTONIPY A THEIMI DIJIEKTPOCTaTHUUE CKUMA
B3aMMOIENCTBUAMMU MeXIy CKOHCTPYMPOBAHHHM TOKCHMHOM KJIOCTPUIOMUM U
AHMOHHEIMM  BHEKJIETOUHEIMM  KOMIIOHEHTaMM (TakuMM  Kak  KJI€TOUHHE
MeMOpaHE M OPOTEeOIJIMKAHH Ha OCHOBe CyJbdaTa TelaprHa) Ha ydacTKe
BBemeHusa. Takmue OJAaTONPUATHHE DJEKTPOCTaTHUUeCKMEe B3aUMMOOEMCTBUSA
CHMXAT CIIOCOBHOCTDL CKOHCTPYMPOBAHOTO TOKCHUHA KJIOCTPUONM
InbdyHIMPOBATE M3 YyuacTKa BBeOeHMS M, TeM CcaMeM, YBeJIMUUBAT
BpeMsa YIepPXMBaHMUS B TKaHU.

Tak, HaOopuMep, IIOBHIIEHHAS  CIIOCODHOCTL CKOHCTPYMPOBAHOTO
TOKCUHA KJIOCTPUIOUM COTJIACHO MU300peTeHMID YISPXUMBATLCSI B TKaHU
[I03BOJIAeT BBOIUTLH (i) BoJjiee BHICOKME HO3H DSTOI'O TOKCHMHA B
OTHOeJIbHHE MBIILE, TakKMe KakK TI'PYIMHO-KJIOUMUHO-COCLEBUIHLHE MBI,
Bes ormaceHmusa pacrnpocTpaHeHmusa 3TOTO TOKCHUHA Ha YU4acTKH,
Haxomamyecsa pAOoM ¢  MeMHBEMM — MBIILaMy, KOTOpOe MPpUBOIUT K
3aTpyOHEeHM TJloTaHusga, ¥ (1i) ©OoJiee BHCOKMe of0mmMe IO3H (BO BCe
MBIOIILIEI) 3a OIOMH Kypc Tepanunu, 0e3 olaceHMd paclpoCTpaHeHUS 5STOoTO
TOKCMHa B KPOBOTOK, KOTOpPOe BH3HBaeT CHUCTEeMHHEe I[I0OOUHHEe 30OeKTH,
TakrMe KakK 3aTpyIOHeHMe OHXaHMsa. [JI4 [HalMeHTOB, J[IPeMMyIeCTRBO

TaKOI'O BBeIOeHMA TOKCHMHA 3akKJuaeTCcsa B TOM, UTO OHO oO0OeclieuMBaeT



Bojiee »OPeKTHUBHOe JeueHMe 3abojieBaHUM KPYIIHBEIX MBI, TaKUMX Kak
TPYIOIMHO-KJIIOUMUHO-COCLIEBUIHLEE MBIIIIE, ¥ [IO3BOJIAET BBOIUTL MWHBEKINUU
B HECKOJIBKO pPa3JIMUHBIX MBI, B KaXIOM OTHOeJILHOM Kypce JIeUueHusda, a
Takxe, Oiaromapd BBeIeHMI 0OoJiee BHCOKMX 003, I[IPOBOOUTL, IO
BO3MOXHOCTH, BoJee IPOLOJIKUTEJIbLHOE 50beKkTUBHOE JleueHue (B
TeueHME BoJiee OJIUTEeJIbHOT O nepuona BpeMeHU oo NpoBeleHNsd
IIOBTOPHOTO LMKJIa JIeUeHUs, eCJIM B HeM BOBHMKHET HeoOXOIOMMOCTH) .

B OIHOM u3 BapMaHTOB OCyMeCTRBJICHU S n3obpeTeHus,
CKOHCTPYMPOBAHHEI TOKCHMH KJOCTPMIOMM, MCIOJb3YEeMEM B HAaCTOMIEeM
n300peTeHnr, HuMeeT IIOJIOXMUTEJILHEM CYMMAapHHM 3apsad (HalpuMep, ecJn
YKas3aHHBEM CKOHCTPYUPOBAHHHY TOKCUH KJOCTPUAMNM JIOKaJIMU3yeTCcsa B
HY’XHOM Yy4YaCTKe BBeleHMS B TKaHb) .

V3omiIekTpUUYecKas TOUKa (pI) ABJIAETCSA crnelumdmUueCcKUM
nmapaMeTpoM JaHHOTO OeJjyika. Kak XOopomo M3BEeCTHO CHelraJiMCcTaM,
BeJIKM COCTOAT U3 CHeludrMUuecKOoM aMMHOKMCJIOTHOM II0CJIedOoBaTeIbHOCTHU
(Takxe  Hal3HBaeMOM  aMMHOKMCJIOTHEIMM  OoCTaTkamMu  0OeJika) . Kaxnas
aMMHOKMCJIOTa CTaHIapTHOTo Habopa M3 »OBalllaTyM aMMHOKMCJIOT MMEEeT
KOHKpeTHYKD OOKOBYK Lensk (MM Tpyomny R), a DTo O03HadaeT, UTo
KaXxIOHl  aMMHOKMCJIOTHBEIL OCTaTok B Oejike objlajaeT pa3JIMUHBEMU
XMWY e CKUMA CBOMICTRBaMM, TaKUMU Kak 3apAaO0OBHE CBOMCTRA u
TuIpPo®oBHOCTL. Ha 5TM CBOMCTBa MOTYT BJAUATEL XUMHMUECKOE OKpPYXeHMe
BeJika, TakKoe kKaK ero TeMlepaTypa M pH. O00mue XUMUUeCKMe CBOMCTBA
feJika 23aBUCAT OT CYMMH 2TUX PaRJIMUHHX (aKTOPOB.

HekoToOpEEe aMMHOKUCJIOTHHE OCTAaTKM (IMIOOpOOHO OIMCAaHHHE HIXE)
VIMEIT VOHUBUPYEMHE DOKOBHE LIeny, KOTOPHE MOTYT HecTu
onpeneJIeHHH DJIeKTPUUEeCKUM 3apgl B BaBUCHUMOCTM OT pPH okpyxawomeln
cpenbl. fABJsgeTcda JM OOKOBas lLelb 3apsSXeHHOM MM He3apsSKeHHOM IIpu
naHHoM pH, 3BaBucuT oT pKa pejleBaHTHOM MOHUBUPYEMOM TITPVYIIIH, TOe
pKa IpenCcTaBJIAET cobom OTpUllaTeJIbHEM JoTrapudM KOHCTAaHTEH
ouccouvaumm kKucJoTe (Ka) IJI4 KOHKPETHOTO IIPOTOHAa, IIPOMCXOIAMEIO
OT COIPSXEeHHOT'O OCHOBAaHMA.

Taxk, HallplrMep, KM CJIOTHEIE OCTAaTKM, TaKVe Kak OCTaTKM

aCHapaPMHOBOﬁ KM CJIOTEL " I‘J'IyTaM_T/IHOBOIZ KMCJIOTEI, MMeT
Kap(jOKCT/IJ'[beIe T'PYIIIIEI DOKOBOM nelin C BeJIMUVMHaMM pKa
HpM@J’[MBMTeJ’IbHO 4 7 1 (TOUHHE BEeJIMUIHEL pKa MOTWYT 3aBUCETDH oT

TeMIIepaTyPEHI, MOHHOM CWUJIE U MVKPOPOOKPYXEHMA MOHMBT/{pyeMOﬁ PpyngI) .
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TakuM obBpas3oM, 2T OOKOBHE LelM MMEnT OTpMLATEJILHHEM 3apsan nopu pH
7,4 (uacTo Ha3EBIBaeMbM «dusmoJIoTHUUecKuM  pH») . IIpu HU3KUX
3HaueHMAx pPH, 5T OOKOBHE IlelM CTAHOBATCA IIPOTOHMPOBAHHEMU U
TepsalT CBOM 3apsin.

B OpPOTMBOIOJIOXHOCTL STOMY, OCHOBHHE OCTATKM, Takue Kak JIM3UH
u apPITVHUH, VIMET aszoT-comepxamue TPYIIIE BOKOBOM  lLlelnu C
pesimuyHeMM pKa npubiausutresbHo 10-12. CllegoBaTeJIbHO, 3TUM OOKOBEHE
el ¥VMeKT IIOJIOXMUTEJILHEM 3apan opu pH=7,4. Takue OOKOBHE IlelM
CTAHOBATCS OEIPOTOHUMPOBAHHEIMY UM TepPAnT CBOM 3apgal IIPUM  BHCOKUX
3HaueHMAax pH.

IlosTOoMy, OOmMM (CyMMapHbM) 3apan OeJIKOBOM MOJIEKYJIH 3aBUCUT
OT uMcJa KMCJOTHEX M OCHOBHEIX OCTATKOB, IIPUCYTCTBYIMX B ©OeJike
(M OoT cCTemeHM UX OOCTYIHOCTM Ha IIOBepxHOCTM Oejika), ¥ oT pH
OKpVyXaKmel cpelbl. M3MeHeHMe pH oKpyXapmel cpelbl OIPUBOIUT K
VM3MeHeHUK of0mero 3apdna ©OejJka. B COOTBeTCTBUM C 3TUM, IJIA
Kaxgoro OeJlka CymecTByeT olIpeleJieHHBM pH, OpM KOTOPOM BeJIMUMHE
IIOJIOXUTEJILHOTO UM OTPULATEJILHOTO 3apdO0B PAaBHH, a II02TOMY IaHHLM
BeJioK ABJISETCH He3apAXEeHHBM. 3ToT nmapameTp VN3BeCTeH Kak
M30BJIeKTpUuUecKkasd Touka (pl). MBonJIeKTpHMUecKas TOoUKa I[IpelncTaBJIsgeT
coboM CTaHOAPTHHM I[IapaMeTp, KOTOPHM MCIOJL3YyeTCsaS B OUOXUMUU
BeJIKOB UM MB3BECTeH CcleluMajJucTaM B IaHHOM ofJjacTu.

CllenoBaTeJIbHO, M30BJIeKTpHUUYecKas Touka (pl) omopenejeHa Kak
BeJiMurHa pH, Opu KoOToOpoM OeJIoK UuMeeT CYMMapHBM 3apsal, PaBHBEM
HYJIO. YBeJIMueHne pl O3HauvaeT, Ele) DeJiky, oJis OOCTIVKEHM A
CYMMapHOTO 3ap4qana, PaBHOTO HYJIO, TpebyeTcs foJjiee  BHCOKOE
3HaueHre pH. Taxkum oO6pa3o0oM, yBelnMueHre pl oO3HadvaeT YyBeJMUeHNEe
CyMMapHOTO TIIOJIOXUTEJIBHOTO 3apsana OeJlka IHOpuM  OaHHOM  pH. n
Hao®opoT, CHWXeHMe pl O3HaAUaeT, UYTO B JaHHOM cCliydyae, OeJIKy, »OJ4
OOCTIMXEeHMSA CyMMapHOTO 3apdla, pPaBHOTO HyJ©, Tpebyerca 0oJiee
HM3KOoe 3HaueHMe pH. Takum oOpasoM, CHWXeHMe Pl O3HaAUaeT CHWKEHUE
CYMMapHOTO IMOJIOKMTEJILHOTO 3apdma Oellka IIpM OaHHOM pH.

MeTonu omnpenejyieHus pl ©OeJika ONMCAHHE B JIMTepaType UM M3BECTHH
crieuMaJmMcTaM B »OaHHOM ofjlacTu. Tak, HanopuMep, pI MoxeT OHTbH
BHUMCJIEHA MCXOOSA M3 CpelHMX BeJMuMH pKa I KaXOIoM aMMHOKMCJIIOTH,
OpUCYTCTBRyKme B 0OeJke. AJLTEepHATHMBHO, pl MOxeT OHTL OIpelesieHa

OKCIIEPVMIMEHTAJIBHO MeTOIOOM MI3O3JIEKTPUUEeCKOI'O q_)OKyCT/[pOBaHMFI. B sTOoM
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MeTOoe IIPpMMEeHAeTCAa »SJeKTpodopes OJA pa3neljieHusa OeJIkoB o ux pl.
N30onJlekTpHUUeCcKoOe boryCcHUpOBaHME OOEIUHO OCYIIECTRBJIAT C
MCIIOJIL30BaHMEM T'eJid, UMeKmero IIOCTOSHHBI I'padueHT pH. IlocJe
OPUIJIOXKEHN A DBJIIEKTPUUYECKOT'O I[OoJIg, OeJIKM MUTPUPYIT B HalpaBJIEHUU
rpanveHTa pH @©Do Tex mnop, Ioka pH He ITOCTUIHET 3HAaUeHUA, IIpU
KOTOPOM CYMMapHBEI 3apgan OyIoeT paBeH HYJO, UM Takoe 3HaueHUe
HaswpBaeTca pl OeJika.

N30onJekTpruUuecKkasa Touka 0Oejika MOXeT OHTb yBeJIMUeHa WU
CHMXeHa IIyTeM M3MeHeHMS UMcia OCHOBHHX MW/MJIM KUCJIOTHHX I'PYIII,
IpenCcTaBJIEHHEX Ha I[IOBEPXHOCTU Oejika. 39TO MOXeT OBTH JOCTUIHYTO
oyTeM MOOMOMKALIMM OOHOM MM 0oJiee aMMHOKMCJIOT ©Oejka. Tak,
HanpuMmep, yBeJlnueHre pl MOXeT OBTH OOCTUTHYTO IOyTeM YMeHBLIIeHUSA
UMCJla KUCJIOTHBEIX OCTAaTKOB WM YBEJMUEHUSA UMCJa OCHOBHEX OCTaTKOB.
TakrMe aMMUHOKMCJIJIOTHEE MOIOMOUKALMM OoJiee TIOOPOOHO  0OBCYyXIOamnTCHd
HIDKEe .

HaTuBHEEe (HeMOOMOMUMPOBAHHEE) TOKCHMHH KJIOCTPUIUNM uMeilT pl
OpUOIIN3UTEJIEHO 5-6. TakuMm obpasoM, npu PH 7,4, HaTHUBHEE
BOTYyJIMHUUECKME TOKCHUHE MMET CYMMapHHM OTpHlIlaTeJbLHHM 3apsan. Tak,
HanpuMmep, pl nas BoNT/A cocTaBajeT 6,4, a MoJeKyJla BoNT/A mMmeeT
CyMMapHBM 3apan npu pH 7,4, paBHEM —-8. 3TM BeJMUMHH PI BHUMCIISKT

KakK OIIMCaHO BEHIIE.

Tabmuua 1

TOKCHH KJIOCTPUOUMN PI
BoNT/A 6,4
BoNT/B 5,3
BoNT/C: 5,9
BoNT/D 5,5
BoNT/E 6,0
BoONT/F 5,6
BoNT/G 5,2

TeNT 5,8

Kak OIIMCaHO BHIIIE , B OIOHOM ns BapMaHTOB OCymeCTBJICHNA
MSO@peTeHMH, CKOHCprMpOBaHHBHZ TOKCHUMH KJ'IOCTpI/I,JIT/[ﬁ COTIJIaCHO
MBO@peTeHMIO BRJIIOUAEeT 10 MeHbIIen Mepe OoIoHY AMMHOKMCIIOTHYIO

MO,JIT/[(}_)T/[KB.LLMIO, Toe II0 MeHblleM Mepe OIODHa YKasaHHaAd aMMHOKMCIIOTHa#A
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MOOMOUKALIMA CHOCOOCTBYET YBEJIMUEHMUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHHOTO TOKCHMHA KJOCTPMIMY 1O BeJMUMHH, KOTOpasd IIo
MeHbImeM Mepe Ha 0,2 eamHMUb pl BemMe, uYeM pl Kakoro-Jubo IpyTroTro
MIEHTUMUYHOTO TOKCHMHAa KJIOCTPUIMM, He ComepXallero IO MeHBIEN Mepe
OOHOM VYKa3aHHOM aMUHOKMCJIOTHOM MOIOMIUKALIMM .

TaxkumMm oBpasoM, B KOHTEeKCTe HacToAmero n3o00peTeHNd,
yBeJiMueHMe pl CKOHCTPYMPOBAaHHOTO TOKCMHAa KJoCcTpuaouii BoNT/A Ha
0,2 emMHMUH O3HauvaeT yBeJnuyeHue pl or 6,4 mo 6,6.

Kak omomcaHO BHIIE, B OIHOM M3 BapMaHTOB OCYIECTBJIEHUA
nz3obpeTeHusd, CKOHCTPYMPOBAHHBI TOKCHUH KJIOCTPUONM COTJIaCHO
n300peTeHri0  BKJIOUaeT IO MeHbllel  Mepe OOHY  aMMHOKMCJIOTHYIO
MOOMOMKALIMIO, TOe IIO0 MeHbllel Mepe oOHa YykKaz3aHHasg aMMHOKMCJIOTHASMA
MOOMOMKALIMA CIHOCOOCTBYET YBEJIUMUEeHMUD M3I0RJIeKTpHMUecKoM Touku (pl)
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMY 10O BeJIMUMHH, KOTOopasd IIo
MeHbIlel Mepe Ha OOHY eIMHMIY pl Bhme, ueM pl kKakoTo-Jmbo IpyTroTro
UIOEHTUYHOTO TOKCHMHAa KJIOCTPUIUM, He comepXamero II0 MeHbIeM Mepe
OOHOM YKa3aHHOM aMMHOKMCJIJIOTHOM MOOMUPUKALIMM.

Taxkmm oBpas3oM, B KOHTEeKCTe HacCTOAmMETO n3o00peTeHns,
yBeJIMueHre Pl CKOHCTPYMPOBAHHOTO TOKCUMHa KJIOCTPpuIMM BONT/A Ha 1
eOMHMUIY O3HadvaeT yBeJudeHue pl oT 6,4 mo 7,4.

B OODHOM M3 BapMaHTOB OCYIECTBJIeHUA M300peTeHMsa, yKasaHHad IIo
MeHbIIe  Mepe OIOHa AMMHOKMCJIOTHA A MOIMQMKALMA CIIOCODOCTBYET
YBeJINUEeHNO M303JIeKTPUUECKOM TOUKM (pI) CKOHCTPYMPOBAHHOTO
TOKCUHA KJIOCTPUIMM IO BeJIMUMHEL, KOTOpasd II0 MeHbIlel Mepe Ha IOBe
enqMHMIE pl BeHIle, dYeM pl KaAKOTO-JIMOO IOPYyTOTO MIOEHTHUUYHOT'O TOKCHHA
KJIOCTPUIONMY, He coIepXamero II0 MeHbIeM Mepe ONHOM YyKa3aHHOM
AMMHOKMCJIOTHOM MOOMUKALIMMA .

B omHOM M3 BapMaHTORBR OCYIECTBJIeHUA M300peTeHMda, yKas3aHHasd II0
MeHblell  Mepe OoIHa AMMHOKMCJIOTHA S MOIVOUKALIM A CIIOCOOCTBYET
YBEeJINYEeHNO M303JIeKTPUUeCKOM TOUKM (pI) CKOHCTPYMPOBaAHHOTO
TOKCHMHA KJOCTPUIMM IO BeJMUMHE, KOTOpasd II0 MeHbIleM Mepe Ha 2-5
enuuul, pl Brme, uYeM pl KakKoTO-JiMOO IOPpYyTrOoTO MIOEHTHUYHOT'O TOKCHHA
KJIOCTPUIONY, He coIepXamleIl'd IO MeHBIIeM Mepe OINHOM YyKa3aHHOM
AMMHOKMCJIOTHOM MOOMOUKALIMMA .

B OIHOM n3 BapMaHTOB OCVYIIeCTBJIEHU A n3obpeTeHusd,

CKOHCTPYUPOBAHHHM TOKCHH KJOCTPpUAMY MMeeT pl O MeHBIIEM Mepe 6
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(HanpuMep, IO MeHbIeM Mepe 6, IO MeHblel Mepe 7, IIO MEeHBLIIEN Mepe
8 MJIM IO MeHblel Mepe 9).

B OIOHOM "3 BapMaHTOB OCYIIECTBJIEHUA n300peTeHMd,
CKOHCTPYMPOBAHHEM TOKCUH KJIOCTPUAMM uMeeT pl IO MeHbIeM Mmepe 7.

B OIOHOM nus3 BapMaHTOB OCYIeCTBJIEHUA n3obpeTeHusd,
CKOHCTPYUPOBAHHHM TOKCHMH KJOCTpuAMM uMeeT pl oT 6 1pmo 10
(HanpuMep, oT 7 mo 9 miam oT 8 mo 9).

Kak o06cyxIaJioChk BBIIE, CKOHCTPYUPOBAHHEE TOKCUHE KJIOCTPUIMNI
COTJIaCHO U300peTeHN oBJlamanT [IOBHIMEHHOM CIIOCODHOCTBI
yoepxmuBabCcad B TKaHM, UTO TakKxe ofecleunMBaeT WUX IIOBHIIEHHYIO
aKTMBHOCTL U/MiIM 0OoJiee NPOINOJIKUTEJILHOe OeMCTBUe, a IIO0STOMYy, STH
TOKCHMHEL MOTYT OHBTBH MCIOJB30BaHE B 0o0oJiee HUMBKMX J03ax (MM B
foJjiee BECOKUX HOO3ax 0e3 KaKUxX—JUOo IOpyTIMxX IMNOOOUHHX 530OeKTOB) IIO0
CpaBHEeHUID C M3BECTHEIMM TepaleBTUUYeCKMMM TOKCUHaAMM KJIOCTPUINN .
OovH M3 IokKaszaTeJlell TaKux OIPpeMMyMeCTBEHHEX CBOMCTB (KOTOPBM
ABJIAETCSA yBeJIMUueHMe TeparneBTUUYeCKOTO VHIOeKCa) MOXeT OHITH
olpenmejyieH KaK «KOo»QOULUMeHT 0e30IIaCHOCTU» CKOHCTPYUPOBAHHOTO
TOKCHMHa KJIOCTpuIMM. C DTOM TOUKM B3PeHMd, HexeJaTelbHbe 200eKTH
TOKCHMHa KJOCTPUIMM  (BHIBHBaeMee IUddy3Melt TOKCHMHa M3 ydacTKa
BBEeOEeHUsa) MOTYT OBTb DSKCIEPUMMEHTAJIBHO OLleHeHH IIYyTeM WM3MepeHUSd
OpolleHTa IIOTepM MacCCH Tejla Y PeJIEBAHTHOTO XUBOTHOT'O-—MOLEJIU
(HanmpuMep, Y MBIIM, TOe IOTepl MacCH TeJla OeTeKTHUPYIT Ha 7-M OeHb
mocJie BBeleHMS). B MOIPOTHMBOIOJIOXKHOCTE 2TOMYy, XKeJlaTeJlbHEe 320QeKTH
HalleJIMBaHMA TOKCHHa KJIOCTPUONM Ha MUIIEeHb MOTYT OHTEL
DKCIIEPUMEHTAJIBHO  OLleHEeHH ¢ IIOMOIBK  aHajM3a MeTOOOM  OLleHKU
abOyKLUMM IaJiblleR 3adHMX KoHeuHocTel (DAS), TO eCTb, UM3MepPeHUS
CTelleHM Iapajuvya Meil. AHaanMs DAS MoXeT OHTE OCYIIECTBJIEH IIYyTeM
MHBeKIMM 20 MKJ TOKCHMHAa KIOCTPUIMM, IIPMUIOTOBJIEHHOTO B XeJlJaTUH-—
bochaTHOM Oydepe, B MKPOHOKHYH MEHIIIY/COJIHEUHOE CIIJIeTeHMe MEBIIel,
C rnocjemnyomeM OleHKOoM abIykKUMM IaJlbleB  3alHUMX KOHeUHOCTeMl
MeTOonmoMm Aokl (Aoki KR, Toxicon 39: 1815-1820; 2001) . TIlpwm
npoBeleHUM aHaJm3a DAS, MeIIeM Ha KOPOTKOe BpeMsa IIOOBEemMBaJIM 3a
XBOCT B LeJIAX permcTpaluM XapakKTepHOoTOo IJII HUX CcTapT-pediekca,
Ipu KOTOpOM HabjwownaeTcd YIJMHEeHMEe 3alHMX KOHEeUHOCTeM MeIlel U
aboyKuUMsa HOajiblleB 3aOHMX KOHeuHocTel. Ilocjle MHBEKLUMM TOKCUHA

KHOCTpMHMﬁ, Pa3JIMYHEIE CTelleHNr abOyKLUUN ITaJIBEILEB 3alHUX
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KOHEUHOCTEeNM BHUMCIALT o IOaTubalbHoM mKkaJe (0 = HopMajlbHasd
abnykuusga - 4 = MaKCHMaJIbHOEe CHWXeHMe aOOyKUMM IaJlblLeB 3alHUX
KOEHUYHOCTEeN U yIJIMHeHUe CTOIIH) .

KosdduumeHT ©as0IacHOCTM TOKCHMHA KJIOCTPUIMM MOXeT OHTbL 3aTeM
BHpaXeH KaK OTHOIMEHME KOJMUYeCTBa TOKCHMHa, Heobxomumoro mJjsg 10%
CHMXEeHMS MacCcCh TeJla (M3MepeHHOM IIpM MakcuMaJibHOM B»dodekTe 3a
IIepBHe CeMb IHeM TIocJe BBeIeHMS HOOBH MbIIaM), K KOJUUECTBY
TOKCUHA, HeoOXOoOMMOMY IJIS IOJYyYeHMsS oleHku 1o DAS, paBHOM 2.
[TomTOoMYy KeJlaTeJIbHO [OJIYUUTE BEICOKOE 3HaueHue KOBbOULIMeHTa
Bes30MacCHOCTM, KOTOpOe YyKalHBaeT Ha TO, UTO MHOaHHHBM TOKCUH Oymer
>0PeKTUBHO napajJms30BaTh MHBIIILY ~MUIIEHb C MMV HMMAaJIb HEIMI
HeXeJlaTeJIbHEIMM — [IOOOUHBEIMU  2ddeKTaMu. CKOHCTPYMPOBAHHEIM  TOKCUH
cormJlacHO mu300peTeHMID MMeeT Ko20dMIIMeHT ©6e30MNacHOCTM, IIPeBLIIAINI
KO3QOULIMEHT ©e30IIacHOCTH SKBUBAJIEHTHOTO HEMOIVOUUIMPOBAHHOTO
(HaTUMBHOTO) OOTYJIMHMUECKOTO TOKCHHA.

Taxkmm oBpas3oM, B OIOHOM n3 BapMaHTOB OCYIECTBJIEHN A
n3obpeTeHns, CKOHCTPYMPOBAaHHEI TOKCHUH KJIOCTPUONM COTJIaCHO
nz30bpeTeHro uUMeeT KoO30OMIIMeHT ©Oe30IacHOCTHM, PaBHHEM II0 MeHbIeH
Mepe 8 (HamopuMmep, OO MeHbmewm Mmepe 8, 9, 10, 15, 20, 25, 30, 35,
40, 45 mim 50), roe kKo20OULUMeHT Oe30MNaCHOCTM BHUMCJIIAKLT KakK O3y
TOKCMHA, HeoOxomuMy®n IJjsa ~10% mM3MeHeHMA MacCCH TeJla (II/MuIIb) U
IejleHHY®0 Ha EDsp (nr/memb) 1o DAS [EDso = posa, Heobxomumasd OJId
IIOJIYyUeHMrs olleHkM 1o DAS, paBHOM 2].

B OIOHOM n3 BapMaHTOB OCYIIEeCTRBJIEHU A n3obpeTeHus,
CKOHCTPYMPOBAHHEI TOKCUH KJIOCTPUIMM COIJIACHO MU300pPEeTEeHMI0 MMeeT
KonddpuiIMeHT Oe30MNacHOCTM, PaBHHM IO MeHbmel Mepe 10. B omHOM U3
BapMaHTOB OCYIEeCTBJIeHUS M300peTeHrsa, CKOHCTPYMPOBAHHHEN TOKCHKH
KJOCTPUIOMM COIJIACHO M300peTeHMID MMeeT Ko200MLUMeHT O6e30MIacHOCTH,
PaBHHEI 110 MeHbIeM Mepe 15.

CKOHCTPYMPOBAHHEM TOKCHMH KJIOCTPUIMM COIJIACHO M300peTeHUo
VMeeT TIIO MeHbIeM Mepe OOHY AaMMHOKMCIIOTHYID MoOMbMKaumio. IIo
MeHbIen Mepe OIHa YKa3aHHasd aMMHOKMCJIOTHA S MOIOVOQUKAIIM A
criocobCcTBYyeT YyBeJMUeHMIO pl TOKCHMHAa KJOCTPUIMM KakK oBCcyXIaJloCh
BHIIE . B KOHTEeKCTe HacTOAmMEeTo nz3obpeTeHms, aMMHOKMCJIO THOM

MO,JIT/I@_)T/IKaLLMeﬁ daJIAeTCA MO,JII/I(]_)I/IKB.LU/IF[ AMMHOKMCJIO THOM
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Takad MO,JII/I(]_)T/IKB.LU/IF[ MOXeT

OBITE oCyleCcTBJIEHA nyrem 3aMeHEbl ONHOM AMUHOKMCJIO TEL B
I[IOCJIeOOBAaTEJIbHOCTHA Ha OIPYTYIO AMUHOKUCIIOTY (To eCcThb,
AMMHOKMCJIOTHOM 3aMeHH), IIyTeM BBeIOeHUS HOBOM aMMHOKUCJIOTH B
I[IOCJIEDOBAaTEJIbHOCTE Wiy OyTeM  OeJieluu AMMHOKMCJIOTE B 3TON
[I0CJIenOBaTEeJIbHOCTH . AMMHOKMCJIIOTEL, BBOOMMELIE B AMMHOKMCJIIOTHYIO
[IOoCJIeIOBaTEeJIbHOCTE Oelika, TaKxe Ha3EBanTCA aMUHOKMCJIO THEIMM
oCTaTKaMM.
20 CTaHIAPTHHX AMMHOKMUCJIIOT, IPUCY TCTBYIIMX B Deykax,
IpenCcTaBJIEHE HIKE:
Tabmauua 2
AMMHOKNMCIIOTA Bokxoras 1ienb
AcrniaparmMHoBad
Asp D SapsxeHHas (KMCJIOTHaA)
KMCJoTa
T'olyTaMMHOBasg KMCJIOTa Glu E SapsaxeHHasa (KMCJIOTHaL)
APITMHUH Arg R BapaxeHHad (KUCJIOTHaA)
JnsuH Lys K BapaxeHHad (OCHOBHasA)
Tmcrunuu His H HeszapsxeHHasa (moJispHas)
AcniaparuH Asn N HeszapaxeHHada (nojdgpHad)
T'omyTaMmH Gln Q HeszapsaxeHHasa (mIoJigspHas)
CepuH Ser S HezapsaxenHada (nossgapHasd)
TpeoHMH Thr T HezapgaxenHada (nosgapHasd)
Trposux Tyr Y HezapsaxeHHad (noJjdgpHasd)
MeTHMOHUH Met M HezapsaxeHHad (noJsidpHasd)
TpunrTodpaH Trp W HeszapsxeHHasa (moJigpHas)
ncTenH Cys C HezapsaxeHHad (nojdpHasd)
AJTaHUH Ala A HezapsaxeHHada (runpodobHas)
IR RNZNRNZEz) Gly G HeszapsxeHHasa (ruopodobHasd)
HeszapsaxeHHada
Bamnuu Val \Y
(TrunpodobHas)
JleM1unH Leu L HezapsaxeHHada (rmuonpodobHas)
VzoJqenunH Ile I HeszapsaxeHHada (ruopodobHas)
[TposmH Pro P HeszapsaxeHHada (ruopodobHas)
OeHMIIAJTIaHWH Phe F HeszapsaxeHHad (ruopodobHasn)

BapHXQGHHbIMM AMMHORKMCIIOTaMM ABJIAKTCHA Ccilenyilne aMMHOKVMCIJIOTEL:
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acrnaparmMHOBasd KMCJIOTa (OTpMUAaTeJILHO 3apsSXeHHas), ITJIyTaMMHOBAaS
KMCJIOTa (oTpuULlaTEJILHO 3apsSXKeHHasd) , APTUHMH (IIOJIOXMUTEJIEHO
3apPSKEHHBI) U JU3UH (IIOJIOXUTEJNEHO BapaXKeHHE) .

IIpu pH 7,4, OOKOBHEe LleIM aclapalMHOBOM kHMCJOTH (pKa 3,1) wu
TJIYTaMMHOBOM KMCJIOTH (pKa 4,1) uMenT oTpulAaTeJLHHM 3apsgn, a
OOKOBEE Llenu apI'MHMHa (pKa 12,5) wu Jju3umHa (pKa 10,8) wuMewnT
IIOJIOXUTEJILHEM — 3apsal. AcmaparvMHoBasa KMUCJOTa U TJIy TaMHOBAa S
KMCJIOTa Ha3HBAKTCA KUCJIOTHHMM AMUHOKMUCIIOTHEIMM OCTATKaMM. APTUHUH
U JIM3UH Ha3HBAKTCS OCHOBHBIMM aMMHOKMCJIOTHHMM OCTaTKaMMU.

Heszap SxeHHEIMU TIOJIAPHBEMU AMUHOKMCJIO TaMU (KOTOpPHE MOTYT
Yy4aCcTBOBATL B 00OpasOBaHMM BOOOPOOHEIX CBA3eM) ABJALTCHA CJelylmue
AMMHOKMCJIOTE: achaparuHd, TJIyTaMMH, TUCTHUIMUH, CepuH, TPEOHUH,
TUPO3UH, LUCTEeMH, MEeTMOHMH, TpuITodaH.

HezapaxeHHEMM TUOPOOOOHEIMM AMUHOKMCIOTaMM ARBJIADTCH CJelyomyue
AMMHOKMCJIOTHE : aJlaHWH, BaJMH, JeNUlKWH, UW30JeMunHd, deHWJallaHuH,
OPOJIVMH ¥ TJIMILNVH.

YBesmueHre pl TOKCHMHA KJIOCTPUIUM MOXeT OHTbL IOCTUTHYTO IIYTEM
BBeOeHMUd B TOKCUH KJIOCTPUIMNM OOHOM WM 0o0Jiee aMMHOKMCJIIOTHEIX
MoIMOUKALMY, CIHOCOOCTBYKIMX YBEeJMUEHMID OTHOWEeHMSA IIOJIOXUTEIBHOTO
3apdna K OTpHUlaTeJIbHOMY 3apaly TOKCHMHAa KJIOCTPUINMI.

B OOHOM M3 BapMaHTOB OCYMeCTRJeHUA U300peTeHMsa, II10 MeHblleu
Mepe OIHa aMMHOKUCJIOTHas MonoubdMkaluyus BeHOpaHa M3 aMUHOKMUCIIOTHOM
3aMeHH, aMMHOKMCJIOTHOM MHCEePUUM UM aMMHOKMCIJIOTHOM neJjelulu.

IIpu AaMMHOKMCJIO THOM 3aMeHe, AMMHOKM CJIO THHIM OCTaToOK,
oBpasynmu JacThb AMMHOKMCJIO THOM IOCJIeNOBATEJbHOCTU TOKCHHA
KJIOCTPUONY, 3aMeHSoT IPYTMM aMUHOKMCJIIOTHEM OCTaTKOM. 3aMemaillyM
AMUHOKMCJIIOTHEIM  OCTAaTKOM  MOXeT BHTH ooMH U3 OCTaTKOB 20
CTAaHOAPTHEX aMMHOKMCJIOT, OIMCAHHEX BHIIE.

AJIL TEPHAaTURBHO, OpY  OCYMEeCTBJIEHMM  aMMHOKUCJIOTHOM  3aMeHH,
3aMelanme aMMHOKUCJIOTOM MOXeT OHTL HecTaHIapTHas aMMHOKUCIIOTAa
(aMMHOKMCJIIOTA, KoTOopasa He BXOOUT B pan 20 CTaHIapPTHHX
aMMHOKMCJIOT, ONMCAaHHEIX BHIIE) . Taxk, HapuMep, 3aMelaKnmen
AMMHOKMCIIOTOM MOXeT OHTbL OCHOBHafd HeCTaHOapTHas aMMHOKMKCIIOTAa,
HaopuMep, L-OpPHUTHH, L-2-aMMHO-3-T'yaHUOMHOIPOIIMOHOBASA  KUCJIOTa
uiamM D-M3O0MepH JM3MHa, apI'MHMHa WM OPHUTHMHAa. MeToOn BBEeIOEeHUHA

HeCTaHIOapTHEIX AMVMHOKVCJIOT B OeJikM M3BECTHEL ClieimaJincTaM "
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BKJIIOUAT CUHTe?R PeKOMOMHAaHTHEX DeJIKOB c MCIIOJIL30BaHMeEM
ayKCOTPOQHEIX xX034eB K. coli, B KOTOPEX BKCIPECCUPYITCSA DTHU
OeJIKNn .

[lpy ocylmecTBIIeHUN aMMHOKMCJIO THOM MHCcepuum, JOIIOJIHUTEJIBEHYIO
aAMMHOKMCIIOTY (aMMHOKMCﬂOTy, KOTOpada OOBIUHO He IIpHUCYyTCTBYET B
OaHHOM IOCJIENOBATEJILHOCTH) BBOOAT B AMVMHOKNVCIIOTHYIO

I1IO0CJIeIOBaTeJIbHOCTE TOKCHMHA KﬂOCTpMHMﬁ, UTO IIPHMBOOMT K YBeJIMYeHUIO

ofmero ynrcila AMIVHOKWVCJIO THEIX OCTaTKOB B yKaSaHHOﬁ
II0CJIeIOBaAaTEeJILHOCTH. IIpu oCcymeCTBIJIEHUNM AaMMHOKMCJIO THOM neJjielunm,
aMUHOKMCJIO THEIN OCTaToOK YoaJIAanT nus AaMUHOKMCJIO THOM

[IOCJIeIOBATEJILHOCTM TOKCHMHAa KJIOCTPMIMUM, YTO IPUBOIMT K CHIMKEHUO
obmero umca aMVHOKMCJIO THEIX OCTAaTKOB B YKa3aHHOM
IoCJIeIOBaATEJILHOCTH .

MeTonmu MoOMOMKaALMM OeJIKOB IIYTeM 3aMeHb, MHCepLUMM WU
nejlellMM aMMHOKMCJIOTHEIX OCTATKOBR MB3BECTHH clIelMajucTam. Tak,
HaOpyMep, AaMMHOKMCJIOTHHE MOIMOUKALMM MOTYT OHBTb BBEeIEeHH IIyTeM
MOIMPUK AL IoCcJIeIOBATeJILHOCTHU IOHK, KoOupyomemn TOKCUH
KJIOCTpUIMM. 3TO MOXeT OHTb HOOCTHUIHYTO CTaHIAPTHHEMM MeTOoaMM
MOJIEKYJIAPHOTO KJIOHMPOBAHMSA, HalpuMep, IOyTeM CcalT-HallpaBJIeHHOTO
MyTareHesa, I'Ie KopoTkue uLenu ITHK (OJMIOHYKIJIEOTMIOR), KOIMUpPpYyKIMe
HYXHYIO (He) aMUMHOKUCJOTY (H), BBOOSAT BMEeCTO MCXOIHOM KoIuUpyllen
[IOCJIeNOBATEJIbHOCTM C MCIOJBb30BaHMeM ¢(epMeHTa I[IOJMMEepasH, WK
oyTeM MHCepUMuM/OesjielmMy dYacTel TeHa ¢ MCIOJbL30BaHMeM pPa3JIMUHBX
bepMeHTOB (Hampumep, JIMUTas U PEeCTPUKTHUPYIMUX  SHIOHYKJIeas) .
AJILTEePHATUBHO, MOOIMOMLUMPOBAHHAS TeHHas II0CJIedOBaATeJIbHOCTL MOXET
OBITL XMMMUECKM CUHTEe3UPOBaHHOM.

B omHOM M3 BapMaHTOB OCYMEeCTBJIEHMA U300peTeHUs, II0 MeHbleM
Mepe OIHa M3 aMMHOKMCIJIOTHHX MOOMOMKALIMM BHOpaHa M3 3aMeHH
KMCJIOTHOTO AMUHOKMCIJIOTHOTO ocTaTkKa OCHOBHEIM AMMHOKMCJIO THEIM
OCTaTKOM; 3aMeHH KMCJOTHOTO aMMHOKMCJIOTHOTO OCTAaTKa Hes3apsIXKeHHBM
AMMHOKMCJIOTHEIM OCTATKOM; 3aMeHH He3apsSKeHHOTO aMUMHOKMUCIIOTHOTO
OCTaTKa OCHOBHBEIM aMMHOKMCIJIOTHEM OCTATKOM; MHCEePpUUM OCHOBHOTO
AaMMHOKMCJIOTHOTO OCTaTKa U »OeJelUM KMUCJOTHOTO aMUHOKMCJIOTHOTO
ocTaTKa.

B OpennouTuUTeJIbHOM BapMaHTe OCYmeCcTBJeHUud u300peTeHMud, IO

MeHbIIeMn Mepe onOHOM nus AMMHORKMCJIIO THEIX MOHM@MKaHMﬁ ABJIAKTCA
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3aMeHa, IIpU KOTOpPOM IMIPeMMymeCTBEHHO COXpPaHsSeTCd OIOHO UM TO Xe
UMCJIO aMMHOKMCJIOTHHX OCTAaTKOB B TOKCUMHE KJIOCTPpUIMM. B OOHOM U3
BapMaHTOB OCYWEeCTBJIeHUAI UN300peTeHUd, 3aMeHa BHOpaHa U3 3aMeHE
KMCJIOTHOTO AMUHOKUCJIOTHOTO ocTaTKa OCHOBHEIM aMVHOKVCJIO THEIM
OCTaTKOM; 3aMeHH KMCJOTHOI'O aMMHOKMCJIOTHOI'O OCTaTKa He3apaKeHHBM
AMMHOKMCJIOTHEIM OCTAaTKOM M 3aMeHB He3apAXEeHHOTO aMMHOKMCIIOTHOTO
OCTaTKa OCHOBHEM aMMHOKMCJIOTHEIM OCTaTKOM. B OIOHOM M3 BapMaHTOB
OCyWeCTBJIEHUSA  M300peTeHNud, OCHOBHBEIM  aMMHOKMCJIOTHEIM  OCTaTKOM
ABJIAEeTCHA JIM3MH WIM apI'MHMH. B OIHOM M3 BapMaHTOB OCYIECTBJIEHUSA
n300peTeHrsa, OCHOBHHM aMUHOKMCJIOTHEIM OCTATKOM SABJIAeTCH JIM3UH. B
OOHOM ns BapMaHTOB OCyWeCTBJIEHU I n3o00peTeHNnd, OCHOBHBEIM
AMMHOKMCJIOTHEIM OCTATKOM HABJISETCS apIMHMH. B OIHOM M3 BapMaHTOB
OCYWeCTBJIEHUA M300peTeHUd, ecnIu yKasaHHOM  3aMeHOM  ABJIAETCSH
3aMeHa KIMCJIOTHOT'O aMUHOKUCJIOTHOT'O ocTaTka He3apSKeHHBM
aMUHOKMCJIOTHEIM  OCTaTKOM, TO BTO O3HavaeT, uTo KM CJIO THEIM
AMMHOKMCJIOTHEI OCTaTOK 3aMeHAlT COOTBEeTCTBYKIUM He3apsKeHHBM
aMUIOHEM aMUHOKMCJIOTHEIM OCTaTKOM (TO eCThb, aclapalMHOBYH KUCJIOTY
3aMeHAT acrapalMHOM, a TJIy TaMUHOBYIO KUCJIOTY 3aMEHSAT
TJIYTaMMHOM) .

CKOHCTPYMPOBAHHEM TOKCHMH KJIOCTPMIAMM COIJIACHO M300peTeHU0
MOXeT MMeThb 0OoJjiee, UYWeM OIOHY aMMHOKUCIIOTHYID MOIOudUKaLM. TakuMm
obpasomM, B OIOHOM M3 BapMaHTOB OCYIECTBJIEHUA U300peTeHud,
CKOHCTPYMPOBAHHEIN TOKCUH KJIOCTPUIMUNM (ONMCAHHBEI BHIIe) uUMeeT OT 1
0o 80 aMMHOKMCJIOTHHX MoOubduraumi (Hanpumep, oT 1 mo 70, oT 1 1o
60, or 1 mo 50, or 4 mo 40, or 4 gmo 30, or 5 mo 40, or 5 mo 30
mim ot 10 mo 25 aMMHOKMCIIOTHEIX MOOMOMKaumMMi). B omHOM U3
BapMaHTOB OCYIEeCTBJIeHUA M300peTeHus, CKOHCTPYUPOBAHHBIM TOKCHUH
KJOCTpUOMM (ONMCAaHHEI BbIIe) wMMeeT oT 4 1no 40 aMMHOKMCIIOTHHX
MomubukalMii. B OOHOM M3 BapMaHTOB OCYIEeCTBJIeHUS U300peTeHUsd,
CKOHCTPYMPOBAHHEI TOKCUMH KJIOCTPUIMM MMeeT II0 MeHblleM Mepe 2, IO
MeHbllelt Mepe 3, IO MeHbIleM Mepe 4, IO MeHbMlel Mepe 5 wmMiIM 1o
MeHbmel Mepe 10 aMMHOKMCJIOTHBEIX MOOMOMKaLMM. B OIOHOM M3 BapMaHTOB
OCyImMeCTBJIEHUA U300peTeHra, CKOHCTPYMPOBAHHEM TOKCUH KJIOCTPUIUMN
VMeeT II0 MeHbel Mepe 4 aMMHOKMCJIOTHHX MOOMOMKALUMM (HaIopuMep, IO
MeHbIe¥ Mepe 4 aMMHOKMCJIOTHHEIX 3aMeHH) . Kaxmad M3 yKas3aHHBEX

AMMHORKMCIIO THEIX MO,L'LI/ICDI/IKaI_U/HZ rnpeocraBjAgaeT cobom AMVMHOKMCIIOTHYIO
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MOIMOMKALIMI, OIMCaHHYK Beme. TakuM o0pasoM, KaxXIasd M3 YKas3aHHBX
aMMHOKMCJIO THEIX MOOMGMK AL CIIOCOOCTBYET YBeJINUEeHN pI
CKOHCTPYMPOBAHHOTO TOKCHMHAa KJIOCTpUIMM (IO CpaBHeHMIO C pl KakKoTro-
Mo IOpyTroro MIOEHTUYHOT'O TOKCHMHAa KJIOCTPUIMM, He coIepXamero
YKas3aHHEX aMMHOKMCJIOTHHX MOOUOMKALMIN) .

Jiobad aMMHOKMCJIIOTA TOKCHHA KJIOCTPpUOUN (To eCTh,
AMMHOKMCJIOTHEI OCTATOK) MOXeT OBTL MOIUMGMUIMPOBAHA KakK OIIMCAaHO
BHIEe, TIIPM YCJIOBMM, UTO Takasd MoIudMKaLMag OyIoeT TIOIPMBOIOMUTEL K
yBeJIMueHMo pl TOKCHMHA KJIOCTPUIUM (Kak onMcaHo Boime). OIHAaKO,
aBToOpaMM HacTodmero Mu300peTeHMda OB MKIOSHTUOMUMPOBAHE CyOCcepun
AMMHOKMCJIIOT TOKCHHa KJIOCTPUONNI, KOTOPHE ABJIATCSH ocoBeHHO
MNOOXOOAMMMA MUIIEHAMY OJIS MOOUMQUKALINN .

[lpenmnouyTUTeJIbHEE AMMHOKMCJIO TH—MUIIEHA MOTYT obamaTh
HEeKOTOPHMM IeHHHMM CBOMCTBaMM. Tak, HaOpuMep, OPpellouTUTesILHOM
AMUHOKMCJIO TOM—MHUIMEeHbIO MOXeT OBITE : (1) aMMHOKMCJIOTa,
IPpUCYTCTRYyKMAas Ha I[HOoBepxHOCTM; (1i) aMMHOKMCIIOTAa, pPacloJIOXeHHAas
3a IpenejlaMM BTOPMUHOM CTRPYKTYPH ©OeJika TOKCHMHa KJIocTpuoui,; (iii)
aMMHOKMCJIOTA, pPacloJioXeHHasa B o6JjacTu ©OeJika TOKCHMHa KJIOCTPUINM,
KOTOpasad He wuIpaeT BaXHOM pPoOJM B OYHKIUMOHMPOBaHMM Oeyka; (iv)
aMMHOKMCJIOTa, KOTopasd He MABJIAeTCd KOHCEPBATHMBHOM NOJIS Pa3JIMUHHX
TUIIOR, MIOOTUIIOB WIIN CepOTUIIOR TOKCHHA KJIOCTPUIONY ; (v)
AMUHOKMCJIOTa, MOoIMdMKaIMa KOTOPOM He IIPMBOOMT K 00pas0oBaHUO
IpenckKasaHHOTO canTa yYOUXMTHMHUMBALUMM,; Wi (vi) Jmobasgs kxoMOUMHALMS
13 BHIIeyKas3aHHHX aMUMHOKMCJIIOT.

Kak o00CcyXOmaJIoCh BHIIEe, TOKCHMHH KJIOCTPUIUM COCTOST U3 OBYX
IIOJIMIIENITUOHEIX llelel, a MMeHHO, TsaxeJor uenu (H-llenu), KoTopas
VMeeT MOJIeKVYJIAPHYI Maccy Opubtam3uresbHo 100 xIa, M JIeTKOM Lelu
(L-uerm), KoTopasd WMMeeT MOJIEKYIIAPHYK Maccy Opubiams3uTebHO 50
kJa. H-uenk colepxuT C-KOHLEBOM HalleJMBaKMMM KOMIIOHEHT (IoMeH,
CBASHBAKMMUNICA C PelLelTopoM, WM He-goMeH) UM N-KOHIIEBOM KOMIIOHEHT
TpaHcJiokauuy (Hy—nomeH) .

B omHOM M3 BapMaHTOB OCYMEeCTBJIEHMA WU300peTeHUs, IO MeHbIeM
Mepe OoIoHa aMMHOKMCJIOTHA S MOIMOUKALIM A (onmMcaHHasA BHIIIE )
IPUCYTCTBYET B pPeLelNTOp-CBA3HBAKIEM IOMEeHe TOKCHHAa KJIOCTPUIUM
(Hc—mowmeHe) .

HpMMepaW VMCXOIHEX TIOCJIeOOBaTeJIbHOCTEN JIETKOM LelM SABJISITCH:
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BOTYJIMHNUECKUM HEeMPOTOKCHUH THIIa A: aMUHOKMCIIOTHHE OCTaTKMU 1-
448

BOTYJIMHMUECKUM HEMPOTOKCHMH THIIa B: aMMHOKMCIIOTHHE OCTAaTKMU 1-
440

BOTYyJIMHMUYECKN) HeMpoTokCHMH Tuna Ci: aMMHOKMCJIOTHEE OCTaTKU
1-441

BOTYJIMHNUECKUY HEeMPOTOKCUH THIa D: aMUMHOKMCIJIOTHHE OoCTaTKM 1-
445

BOTYJIMHNUECKUY HEeMPOTOKCUH THIIa E: aMMHOKMCIJIOTHHE OCTaTKM 1-
422

BOTYJIMHVMUECKUY HEeMPOTOKCUH THIIa F: aMUMHOKMCIIOTHHE OCTaTKM 1-
439

BOTYJIMHVMUECKUM HeMPOTOKCUH THIa G: aMMHOKMCIIOTHHE OCTaTKM 1-
441

CTOJIOHAYHEIN HeMPOTOKCUH: aMMHOKMCJIOTHHE ocTaTku 1-457

BemeyTioMaHy THE VICXOIOHHE [IOCJIEIOBATEJIbHOCTHU LOOJDKHEL
paccMaTpmMBaThLCA Kak [IOCJIeIOBATEJIbHOCTU— K TUIED>, I[IOCKOJIBKY B

IIOCJIEOOBATEJIEHOCTAX Pa3JIMYHEIX Cy@CGpOTMHOB MOTYT IIPMCYTCTBOBATDB

HeBoJbMe WU3MeHeHMA. Tak, HamopuMmep, B 3agBke CIA 2007/0166332

(KOTOpaH BO BCeM CBOE€M IIOJIHOTE BBOIMTCA B HacCToOAllee OIMCaHMue

[IOCPeICTBOM CCHUJIKM)
KJIOCTPUIOUN

BoTyaIMHMYEe CKUM
M1-K448

BoTyaIMHMYEe CKUM
M1-K441

BoTyIMHMYEe CKUMI
M1-K449

BoTyIMHMYE CKUM
M1-R445

BoTyIMHMYEe CKUM
M1-R422

BoTyIMHMYE CKIUM
M1-K439

BoTyJIMHMUE CKIUM

M1-K446

KpaTKO OIIMCaHEL

HeMPOTOKCHUH

HeMPOTOKCHUH

HeMPOTOKCHUH

HeMPOTOKCHH

HeMPOTOKCHUH

HeMPOTOKCHH

HEVMPOTOKCHUH

THIIa

THIIa

THIIa

THIIa

THIIa

THIIa

THIIa

A: aMMHOKMCJIIOTHEE
B: aMMHOKMCJIOTHEIE
Ci1: aMMHOKMCJIIOTHEE
D: aMMHOKMCJIIOTHEE
E: aMMHOKMCJIIOTHEE
F: aMMHOKMCJIOTHEE
G: AaMMHOKMCJIIOTHEHE

Pa3JIMuHEIe II0CJIEeOIOBATEJIEBHOCTU

OCTaTKU

OCTaTKU

OCTaTKUI

OCTaTKI

OCTaTKUI

OCTaTKUI

OCTaTKUM
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CTOJIOHAUYHEIN HEeMPOTOKCUH: aMMHOKMCJIOTHHE OoCTaTkKy MI1-A457

[IpMepaMyt MCXOIOHEIX IIOCJeOOBaTeJItHOCTeM He—IOoOMeHa  TOKCHHA
KJIOCTPUIONY ABJISTCH:

BoNT/A - N872-L1296

BoONT/B - E859-E1291

BOoNT/C1 - N867-E1291

BoNT/D - S863-E1276
BONT/E - R846-K1252
BONT/F - K865-E1274
BONT/G - N864-E1297

TeNT - I880-D1315

He—moMeH TOKCHMHa KJIOCTPpUAMM (Tako¥ kxak BoNT) wmMeeT @ORa
XapaKTEepPHEX CTPYKTYPHEX IIpM3HaKa, HasbBaeMEX Hee— M Hoy—IOMeHaMM.
AMVMHOKMCJIJIOTHEIE OCTAaTKM, VYUaCTBYHIMEe B CBASHBaAHUM C PeIEeITOPOM,
OUEeBMIOHO JIOKaJIM3YKTCsA, IJIaBHEM O0pasoM, B Hocc—OOMeHe.

B omHOM M2 BapMaHTOB OCYIECTBJIEHMA M300peTeHMd, TOe IO
MeHBIIEeY Mepe OIOHa aMMHOKMCJIOTHas MoOudukKaluMsa (onNMcaHHas RHIIE)
IPUCYTCTBYET B pPeLeNTOp-CBAS3HEBaKMeM IOMeHe TOKCHMHA KJIOCTPUIUMN
(He-nmomeHe) , yKas3aHHasd [0 MeHblle Mepe OIHa aMMHOKMCIIOTHAaMA
MoOOMOUKALMA IIPUCYTCTBYeT B Hey—IOMeHe TOKCHMHAa KJIOCTPUIMNM (Takxe
HasEBaeMOM IOMEHOM, CTUMYJIMPYKRIMM TpaHcJokKauuon). B oIHOM U3
BapMaHTOB OCymeCcTBJIeHUS U300peTeHMs, T'Ie IO MeHbllel Mepe OIHa
aMMHOKMCJIOTHad  MOIOMOMKALMA (onMcaHHas  BHIIE) IPpUCYTCTBYET B
pelenTop-CBA3HBaKIeM  OOMeHe TOKCHHA KJIOCTPUONM (Hc—nmowmeHe) ,
yKa3aHHas IO MeHblleM Mepe OoOHa aMMHOKMUCJIOTHas MOoIubMKaluusa
IPUCYTCTBYEeT B Hec—IOMeHe TOKCUHAa KIIOCTPUINM.

[IpuMepaMt MCXOOHEIX IIOCJIeNoBaTeNlbHOCTeM Hey-IOMeHa TOKCHHA
KJIOCTPUIONY SABJISARTCH:

BOTYJIMHUUECKNIM HEWPOTOKCHUMH TUMNa A: aMMHOKMKCIIOTHHEHE OCTaTKU
872-1110

BOTYJIMHUUECKMIY HEWPOTOKCUMH TUIa B: aMMHOKMKCIIOTHHEHE OCTAaTKU
859-1097

BOTYJIMHNUECKUY HeMpOTOKCHMH Tuna Cl: aMMHOKUCJIOTHHE OCTaTKU
867-1111

BOTYyJIMHMUECKNM HEWPOTOKCMH TuUNa D: aMMHOKMKCIIOTHEE OCTaTKU

863-1098
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BOTYJIMHUUECKMY HEWPOTOKCUMH TUINa E: aMMHOKMKCIIOTHHEHE OCTaTKU
846-1085

BOTYJIMHMUECKNY HEWPOTOKCMH Tula F: aMMHOKMKCIIOTHEE OCTaTKU
865-1105

BOTYyJIMHMUYECKN) HeMpOoTOKCHMH Tula G: aMMHOKMCJIOTHEE OCTaTKU
864-1105

CTOJIOHSAYHEY HEeVPOTOKCHUH: AaMUHOKMCJIIOTHHEHE ocTaTku 880-1127

[ToJIOXEeHM S BHIIeyKaszsaHHBX IIOCJIeOOoBaTeJILHOCTEeM MOTYT HECKOJBLKO
OTJIMYaTbCA B 3aBUCUMOCTU oT cepoTuna/noaTuna, n OPYIT'VIMM
opuMepaMy TOOXOOAMUX (MCXOOHHX) TIOCJemoBaTeJIbHOCTel Hen—IoMeHa
TOKCHHA KJIOCTPUANM HABJIAOTCA:

BOTYJIMHUUECKNY HEWPOTOKCHUMH THUMNa A: aMMHOKMKCIIOTHHEHE OCTaTKU
874-1110

BOTYJIMHUUECKMY HEWPOTOKCUMH TUIa B: aMMHOKMKCIIOTHHEHE OCTaTKU
861-1097

BOTYJIMHUUECKUM HEeWPOTOKCHMH Tula Ci: aMMHOKMCIIOTHHE OCTaTKU
869-1111

BOTYJIMHUUECKNM HEWPOTOKCUMH TuUNa D: aMMHOKMKCIIOTHEHE OCTaTKU
865-1098

BOTYyJIMHMUECKNY HEWPOTOKCUMH TUIla E: aMMHOKMCIIOTHEE OCTaTKU
848-1085

BOTYyJIMHMUYECKN) HeMpOTOKCHMH Tula F: aMMHOKMCJIOTHEE OCTAaTKU
867-1105

BOTYyJIMHUUECKUY HEWPOTOKCUMH TuUMNa G: aMMHOKMKCIIOTHHEE OCTaTKU
866-1105

CTOJIOHSAYHEI HEeMPOTOKCUH: aMUHOKMCIJIOTHHE OoCTaTKM 882-1127.

B onmHOM U3 BapMaHTOB OCYmMeCTBJIEHUMA MSO@peTeHMH, 10 MeHbIIel

Mepe OIIHa AMVHOKVCIIOTHa#4d MOMUPUKALIMUA (ommcaHHas BEHOIE )
IpeaocraBjidaeT cobom MOIOUOMK AL AMVMHOKMCIJIOTHOI'O oCcTaTRra,
PacCIIOJIOXeHHOT'O Ha IIOBEPXHOCTHM . [IOBepXHOCTHEE aAMVMHOKMCJIOTHEIE

OCTaTKM IIPUMCYTCTBYKT BO BHeNHeM uYacTu YKIJIanku ©0eJika, a IIODTOMY
OHM OJOCTYIIHEL IJIA OKpYyXanmeIo PacCcTBOpPHUTEIIA 10 CPaBHEHNIO C
AMVMHOKMCIJIOTHEIMM OCTaTKaMM, PacCIIOJIOXEHHEIMM BHYTPUM YRIIaIKU DeJika.
CTelleHb OOCTYIIHOCTM aMMHOKMCIJIOTHOT'O OCTaTka Ha IIOBEPXHOCTH, a
SHAUMT VM €T'0O IOOCTYIIHOCTE IOJIA OKpyXaKlel'O paCTBOpPUTEIIA 3aBUMCHUT OT

[IOJIOKEHUA B yKJanke 0OeJika, a TakKXe OT KOH@_)OpMaLI,T/H/[, KOTOPYKK MOXeT
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IPMHYMATEL OaHHEM OeJiok. IlosToMy, MOOMOMKAIMA aMMHOKMCJIJIOTHOTO
OCTaTKa C BHCOKOM CTelleHbl eT0 OOCTYINHOCTM Ha IIOBEPXHOCTM MOXET
OKaszEBaThL OOoJbllee BJMAHME Ha M30BJEKTPUMUECKYID TOUKy O0eJika, UYeM
MOIMOUMKALMA aMUHOKMCIIOTHOT'O OCTaTKa, MMeKRIel'O HU3KYKD CTelleHb
OOCTYIIHOCTHU Ha [IOBEPXHOCTH. MeToOnE onpeleJleHU A CTelleHu
OOCTYIIHOCTM aMMHOKMCIJIOTHOT'O OCTaTKa Ha I[IOBEPXHOCTM WM3BECTHH
creunaamcrTaM. Tak, HaIpUMep, OIS BHUMCIIEHMS CTelleHM IOCTYIHOCTHU
AMMHOKMCJIOTHEIX OCTATKOB Ha I[IOBEPXHOCTM OaHHOTO OeJiIka MOXeT OBThb
MCIIOJIb30BaHa KOMIbITepHad IOporpaMMa ArealMol (xKoTopasd BXOOUT B
IakeT KOMIBIOTEpPHHX OporpaMM CCP4). I[IOBEPXHOCTHEE aMMHOKMCJIIOTHEE
oCTaTKM MOTYT OHBTL Takke MUISHTUOUIMPOBAHE NIyTeM BM3yaJIbHOM
OLIEHKM KPUCTaJIJIMUEeCKOM CTPYKTYpH 0OeJika (HaopuMmep, C IIOMOILIO
PEHTTeHOBCKOM KpUcCcTaJJiorpadpmumn) . B OIOHOM ns3 BapMaHTOB
OCYMeCTBJIEHUA U300peTeHMsa, I[IOBEePXHOCTHHEM aMUMHOKMCJIIOTHHM OCTaTOK
VMeeT CyMMapHY BeJIMUMHY DO ArealIMol, paBHYyW IO MeHbmel Mepe 40.

B omoHOM M3 BapMaHTOB OCYMECTBJIEHMA WU300peTeHUs, II0 MeHbIeM
Mepe OoIoHa aMMHOKMCJIOTHA S MOIMOUKALIM A BKJIOUAET MO IOMOQMK a0
aMMHOKMCJIOTHOTO OCTaTKa, BHOpaHHOTO M3 OCTaTKa aclaparMHOBOMU
KMCJIOTHL, ocTaTkKa TJIy TaMMHOBOM KMCJIOTEL, ocTaTkKa TUCTUOMHA,
oCcTaTka CepMHa, OcCTaTKa TpeOHUHa, OCTaTKa aclapalMHa, oOcCTaTKa
TJIyTaMyHa, OocTaTka LUMCTeMHa WM ocTaTKa THMpO3MHa. ABTOopaMu
HacToAmero ms300peTeHUd  OBLIO OBHapyXeHO, UTo AMMHOKNWCJIO THHE
OCTaTKM, BXOIAMMEe B 2Ty TPYIINY (OTpHIATEJBHO 3apsSXeHHBEEe OCTaTKU
M TIOJIAPHHE OCTAaTKM), ABJIARTCS OCOOEHHO IMMOOXOOAMMMY MUMEHIMM IJIA
MOOMOMKALMM COIJIACHO M300peTeHMi. He orpaHMUMBAACE KaKoOM—-JMOO
KOHKPEeTHOM Teopuel, aBTOPH JMIL OTMEeYalnT, UTO aMMHOKMCJIOTHEE
OCTaTKM, BXOoOAmMMe B BTY TDPYIINYy, IIPUCYTCTBYIT Ha I[IOBEPXHOCTHU
TOKCHUHA KJIOCTPUIOMM Uale, ueM IUIOIPOQOOHEIE OCTATKM, He BXOOAMME B
TOT CIMCOK.

B omHOM ¥3 BapMaHTOR OCYIUIECTBJIEHMS M300peTeHusd, ecIm
AMMHOKMCJIOTHAS MOIOMOUKALMA BKJIKYAET MOOMOUKALIMID aMUMHOKMCIIOTHOT'O
ocTaTka, BHOPAHHOTO M3  aclapalMHOBOWM  KMCJIOTH, TJIYy TaMHOBOM
KMCJIOTH, TIMCTHMIOMHa, CepuHa, TPeOoHMHa, aclapalMHa, IJIyTaMUHa,
LHMCTerHa WM TUPO3MHa (OINMCAHHHEX BHINE), TO TaKOoM aMMHOKMCJIIOTHHIM
OCTaTOK 3aMeHS{KT JIM3MHOM WM apI'MHMHOM. TakuMm obpas3oM, B OIHOM

M3 BapMaHTOEB OCYyIeCTBJIEHUA MBO@peTeHMH, oTpMuIaTeJIbHO BapFI?KeHHbIIZ
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OCTAaTOK WMJIM TIIOJIAPHHM OCTAaTOK 3aMeHSAT IMIOJIOKMTEJILHO 3apaXeHHBM
OCTaTKOM, UTO IIPUBOIUT K YBEJIUMUEHMUID OTHOUWEHUI IIOJIOXUTEJIEHOT'O
3apfAba K OTpHUUATEeJIbHOMY 3apdny M K YBeJMUeHMK pl TOKCHHa
KJIOCTPUIONUN .

B oIHOM M3 BapMaHTOB OCYIECTBJIeHMS Mu300peTeHUsd, II0 MeHbleM
Mepe OIHa aMMHOKMCJIOTHasS MoOubOMrKaumMsa (OINMCaHHAaSd BHIIE) BKJIIOUYAET
MOOIMOUKALIML aMUMHOKMCJIIOTHOTO OCTaTKa, TakKoI'o KaK aclaparuHd Win
TJIY TaMUH (roe oBba 2TU ocTaTKa ABJIATCA Hes3ap SXeHHBMIU u
IIOJIAPHEIMIM) . B  OOHOM M3 BapMaHTOB OCYMeCTBJIEHUS MU300peTeHUd,
AMMHOKMCJIOTHEI  OCTAaTOK, TakoM KakK acrnaparuMH WM TJIyTaMuH,
3aMeHAT JIM3MHOM WMJIM apTMHMHOM (rge ofba 3TM OocTaTkKa ABJIAKRTCHA
[IOJIOXKUTEJILHO 3apaXeHHBMM) . B OIHOM M3 BapMaHTOB OCYMeCTBJIEHUS
n300peTeHrsa, aMMHOKMUCJIOTHHEIM OCTATOK, TakKoM KakK aclapalMH WK
TJIYTaM/H, 3aMeHAKRT JIM3MHOM. B OIDHOM M3 BapMaHTOBR OCYIEeCTBJIEHUA
n300peTeHrsa, aMMHOKMUCJIOTHHEM OCTATOK, TakKoM KakK aclapalMH WK
TJIYTaM/H, 3aMeHAIT apITMHMHOM.

TakrMe OCTaTKM, Kak acHnapalMH ¥ TJIyTaMMH, ABJIAIRTCA OCOOEHHO
NpenrnouTUTEeJIbHEIMHA oI MoOmUOMKALINAY, IIOCKOJIBEKY OHU ABJIATCA
NOJIAPHEMM, 0O0pasyrnT TOJBKO cJjadble OUIIOJILHEE CBA3M C IOPpYyTUMHU
ocTaTKaMM WM CcocCTaBJganT 14% oOT BCelM MOJIEKYJIE THUIMUHOTO TOKCHHA
KJIOCTPUIUM (TakoTo kKak BONT/A) .

B OIOHOM nu3 BapMaHTOB OCYIleCTBJIEHUA n3obpeTeHuUd,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM gBJdeTcd BoONT/A. lcxonHasd
rnocjienoBaTeIbHOCTE BONT/A uUMeeT peTrMCTpalMOHHBN HoMep UniProtKB
P10845.

ApTOpPaAMMU HaCTOAWETO n300peTeHnd OBLIIN UOEHTUPULUIUPOBAHE
HEKOTOPHE AMUHOKMUCJIIOTH, KOTOPHE ABAJIAITCA NIPpenrnouTUTeJIbHEIMHA
MUIIEHAMM OJIS aMMHOKMCJIOTHOM MOIMOUKALIMM B TOKCHMHE KJIOCTPUINM
BONT/A.

B omDHOM "3 BapMaHTOBR OCYIECTBJIeHUA M300peTeHUd, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/A uMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HanpuMmMep, IO MeHbmenw mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEOpaHHBIX M3: ASN 886, ASN 905, GLN 915,
ASN 918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU 992,
GLN 995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043, ASN
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1046, ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU

1083, ASP 1086 wm GLN 1229; wu Takasda(ue) aAMMHOKMCJIOTHA A (He)
MOIMOUKALA (1) CIIOCOOCTBYET (10T) YBeJIMUEeHUIO N303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpOBaHOTO BONT/A 100 BeJUMUMHE, KOoTOopasd IIO

MeHbIle Mepe Ha 0,2 (HamopuMmep, IO MeHbmel Mepe Ha 0,2, 0,3, 0,4,

0,5, 0,6, 0,7, 0,8, 0,9 miu 1) emmHMUH Pl BHIIEe, UYeM BeJMUuMHa pPI

Kakoro-Jmbo OIpYyToTo MIOEHTUUYHOT'O BoNT/A, He MMeRIero
YKasaHHOM! (BIX) aMMHOKMCJIO THOM (BIX) MoIudUKALIUM (1) . B omHOM U3
BapMaHTOB OCVYIleCTRJIEHU S nz3obpeTeHmsd, ykKasz3aHHad MOIOUPUKALINMS

BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3UMHOM WMJIM apIMHMHOM. B OIOHOM U3
BapMaHTOB OCYyWeCTBJIEHUSI n3obpeTeHUd, yKazaHHad MOOUOUKALA
BRJIOUAET 3aMeHy aMMHOKUCJIOTEL JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYWeCTBJIEHKA WU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIIOUaeT 3aMeHy
aMVUHOKMCJIOTH apIMHUHOM.

B oOHOM M3 BapMaHTOB OCYUWECTBJIEHUSA UN300peTeHNsd, ecym
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMUPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMID I10 MeHbIIeNR
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMep, IO MeHbmenm mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEHOpaHHBX M3: ASN 886, ASN 905, GLN 915,
ASN 918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU 992,
GLN 995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043, ASN
1046, ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU

1083, ASP 1086 m GLN 1229; wu Takag(mue) aAMMHOKMCJIOTHA A (Ble)
MOIUQUKALUA (1) Ccrnoco6CcTBRyEeT (I0T) YBeJIMUEeHUD N30BJIeKTPUUECKOM
Touku (pl) CKOHCTPYyMpPOBaHOTO BONT/A 100 BeJUMUUHE, KOTOopas IIO

MeHbmel Mepe Ha 0,5 (HanopuMmep, IO MeHbmeM mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl Kakoro-Jmobo
IPpYyTOoTO UOEeHTUUYHOTI'O BoNT/A, He MMeKIero YKa3aHHOM (BIX)
AMUHOKMCJIOTHOM (HBIX ) MoOIUGUKALIWM (11) . B OIOHOM "3 BapMaHTOB
OCYIECTRBJIEHUA M300peTeHMsa, YyKaz3aHHasd MOOMOMKALMA BKJIKUYaAeT 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WMJIM  apPTMHUMHOM. B onHOM M3 BapuMaHTOB
OCYIECTRBJIEHUA M300peTeHMsa, YyKasaHHasd MOOMOMKALMA BKJIKUYAET 3aMeHy
AMVHOKMCJIOTE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIECTBJIEHN A
n3o0bpeTeHnUsa, YyKasz3aHHad MOOMOMKALMA BKJIOUAET 3aMeHy aMMHOKMCJIIOTEH
aPTMHMHOM.

B OIOHOM nus BapMaHTOB OoCymeCTBIJIEHMA MBO@peTeHMH, eCJIn
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CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMUPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMI I10 MeHBbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmenwm mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEHOpaHHEX M3: ASN 886, ASN 905, GLN 915,
ASN 918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU 992,
GLN 995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043, ASN
1046, ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU

1083, ASP 1086 m GLN 1229; wu Takag(mue) aAMMHOKMCJIOTHA A (BIe)
MOIUOUKALUA (1) Crnoco6CTBRyEeT (I0T) YBeJIMUEeHU N30BJIeKTPUUECKOM
Touky (pl) CKOHCTPYyMpPOBaHOTO BONT/A 100 BeJUMUUHE, KOTOpas IIO

MeHBIIE Mepe Ha OOHY eIuHully pl BHIle, UYeM BeJIMurHa pl KakKoTo-
Iubo OpyToro MUIEHTHMUHOTO BoONT/A, He UMMenmero YKa3aHHOM (HIX)
AMUHOKMCJIOTHOM (HBIX ) MoOmUOUKALIWM (11) . B OIOHOM nu3 BapMaHTOB
OCYWEeCTBJIEHNA WU300peTeHMs, yKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM  WJIM  apTMHUHOM. B omHOM M3 BapMaHTOB
OCYWeCTBJIEHKA MU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
aMUHOKMCJIOTH  JIM3MHOM. B omHOM M3 BapUaHTOB OCYIeCTBJIEHNUA
n300peTeHNda, YyKa3aHHada MoOuUOMKALMA BKJOUYAET 3aMeHy aMUHOKMCJIIOTEL
APTMHMHOM.

B omDHOM M3 BapMaHTOB OCYIECTBJIEHMA M300peTeHNsd, eCcJm
CKOHCTPYUPOBAaHHEM TOKCHMHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
YKa3aHHH CKOHCTPYUPOBAHHHN BONT/A uMeeT MOIMOUKAIUL I10 MeHBbIIENR
Mepe OIHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 10, 15 mmm 20), BeEHOpPaHHEX M3: ASN 886, ASN 905, GLN 915, ASN
918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU 992, GLN
995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043, ASN 104e,
ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU 1083 m ASP
1086; " Takag (m1e) aMMHOKMCJIOTHAa A (Be) MOOMOUKALIMSA (1)
criocobcTByeT (I0T) YBeJIMUeHUIO M30BJIeKTPHUUeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/A 1O BeJUUMHE, KOTOpas II0 MeHbIleld Mepe Ha
OOHY enouHuIy pl BHIle, dYWeM BeJiMuMHa pl Kakoro—-JmMbO OpyIroTro
MISHTUYHOTO BONT/A, He MMeKIeIo YKa3aHHOM (HX) aMUHOKMUCJIJIOTHOM (BIX)
Momubukauu (1) . B OIDHOM M3 BapMaHTOR OCYIEeCTBJIeHMSA Hu300peTeHUd,
yKaszaHHad MoIOMpuUKalMg BKJOUYAET 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WK
APIMHMHOM. B OOHOM M3 BapMaHTOB OCYWEeCTBJIEHUA M300peTeHusd,

YRazsaHHaAd MO,]:[I/ICDI/IK&LU/IF[ BKJIKUaeT 3aMeHy aMMHOKNMCJIOTEL JIM3VHOM. B
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OIHOM n3 BapMaHTOB OCYWeCTBJIEHNA n300peTeHNnd, yKasaHHada
MOOMOMKALMA BKJKUAET 3aMeHy aMMHOKMCIIOTHE apIMHMHOM.

B oOHOM M3 BapMaHTOB OCYILECTBJIEHMA M300peTeHNsd, ecymn
CKOHCTPYMUPOBAHHEIM TOKCUMHOM KJIOCTPUAONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYUPOBAHHHM BONT/A muMeeT MOIMOUKALMIO I10 MeHbIIEN
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 10, 15, 20, 25 wmmm 30), BuHOpaHHHX M3: ASN 886, ASN 905, GLN
915, ASN 918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU
992, GLN 995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043,
ASN 1046, ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU
1083, ASP 1086, ASN 1188, AsSP 1213, GLY 1215, ASN 1216, GLN
1229, ASN 1242, ASN 1243, SER 1274 wu THR 1277; wu Takadg(ue)
AMMHOKMCJIOTHA A (He) MOOMOQUKALIMA (1) crocobcrryerT (10T) YBEJIMYEeHND
NB03JIeKTPUUIECKOM TOUKM (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHE, KOTOpasd IO MeHbmell Mepe Ha 0,2 (HanopuMmep, IO MeHbIeM
mMepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 miun 1) enuHUUE pPI
BHIIE, YeM BeJmuMHa pl Kakoro-Jmbo IPpyToTo MUIOeHTHMUHOTO BONT/A, He
MenmeIo vKas3aHHOM (BIX) AMMHOKMCJIO THOM (BIX ) MOIMPUKALIY (1) . B
OIHOM n3 BapMaHTOB OCYIWEeCTBJIEHNA n300peTeHNnd, yKasaHHad
MOOMOMKALUMA BKJOUAEeT 3aMeHy aMUHOKMCIIOTH JIM3MHOM WM apTMHUHOM.
B omHOM ¥3 BapMaHTOB OCYIECTBJIeHMA U300peTeHud, yKasaHHad
MOOMOMKALMA BKJIOUYAET 3aMeHYy aMMHOKMUCJIIOTE JM3MHOM. B OIOHOM U3
BapMaHTOB OCYWEeCTBJIEHUSI n3obpeTeHu, yKaszaHHad MOOMOUKALMA
BKJIOUAET 3aMeHYy aMUHOKMCIIOTH apI'VMHMHOM.

B oOHOM M3 BapMaHTOB OCYIECTBJIEHMSA U300peTeHUs, ecyu
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBAaHHEM BONT/A uMeeT MOIMOUKALIUID IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmep, IO MeHbmelr mepe 1, 2, 3, 4,
5, 10, 15, 20, 25 wmmm 30), BuHOpaHHHX M3: ASN 886, ASN 905, GLN
915, ASN 918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU
992, GLN 995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043,
ASN 1046, ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU
1083, ASP 1086, ASN 1188, ASP 1213, GLY 1215, ASN 1216, GLN
1229, ASN 1242, ASN 1243, SER 1274 wu THR 1277; wu Takada(ue)
AMMHOKMCJIOTHA A (HE) MOOMOUKALMSA (1) crocobcrryeT (10T) YBEeJIMUEHN

MB03JIeKTPUUECKON TOUKMU (pI) CKOHCTPYMPOBAHOT'O BoNT/A oo
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BeJIMUMHEL, KOTOpas IO MeHbmel Mepe Ha 0,5 (HanopuMmep, I[IO MeHbIEM
Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mumm 1) enuHMUHE pl BHIIE, UEM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToro MUIEeHTUYHOTO BONT/A, He MMeomeIro
YKaz3aHHOM (BIX) AMMHOKMCJIO THOM (BIX) MoIUdUKALIUM (1) . B omHOM U3
BapMaHTOB OCVYIIEeCTBJIEHUA n300peTeHNnd, yKaszaHHad MOOUOUKALINA
BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3UMHOM WMJIM apIMHMHOM. B OOHOM uU3
BapMaHTOB OCYIeCTBJIEHU A n3obpeTeHNud, yKaszaHHad MOOUOUKALIMA
BKJIOUAET 3aMeHy aMMHOKMUCJIOTE JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYIIECTBJIEHUA M300peTeHMda, YKalzaHHad MOOMOMKALMA BKJIIOUAET 3aMeHy
aMUHOKMCJIOTH apITMHMHOM.

B omHOM M3 BapMaHTOB OCYWIECTBJIEHMA M300peTeHUd, ecJm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYUPOBAHHEI BONT/A muMeeT MOOIMOUKAIIUID I10 MeHBLIIeH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmen mepe 1, 2, 3, 4,
5, 10, 15, 20, 25 wmmm 30), BuHOpaHHHX M3: ASN 886, ASN 905, GLN
915, ASN 918, GLU 920, ASN 930, ASN 954, SER 955, GLN 991, GLU
992, GLN 995, ASN 1006, ASN 1025, ASN 1026, ASN 1032, ASN 1043,
ASN 1046, ASN 1052, ASP 1058, HIS 1064, ASN 1080, GLU 1081, GLU
1083, ASP 1086, ASN 1188, ASP 1213, GLY 1215, ASN 1216, GLN
1229, ASN 1242, ASN 1243, SER 1274 wm THR 1277; wu Takasa(ue)
AMMHOKMCJIOTHA A (Ble) MoIUQUKALMSA (1) crnocobCcTBRyeT (I0T) YBeJIMUEeHUI
UBOBJIeKTPUUECKOM TOUKU (pI) CKOHCTPYUPOBAHOTO BONT/A oo
BeJIMUMHLEI, KOTOpasd IIO MeHblelM Mepe Ha 1 eamHUIy pl BHIE, UeM
BeJIMUuMHa Pl KaKOoTo-JMOO OPYyToTo UISHTHUYHOTO BONT/A, He WUMeKmeIro
YVKas3aHHOM (BIX) aMMHOKMCJIO THOM (BIX) MoIudUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIeCTBJIEHU A n3obpeTeHUd, yKazaHHad MOOUOUKALA
BRJIOUAET 3aMeHy aMMHOKMUCJIOTH JIM3UMHOM WMJIM apI'MHMHOM. B OOHOM U3
BapMaHTOBR OCYIECTBJIEHN A n300peTeHnd, yKazaHHad MOOUOUKALA
BRJIOUAET 3aMeHy aMMHOKMUCJIOTEL JIM3MHOM. B OOHOM M3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHy
aMUHOKMCJIOTH apIMHUHOM.

B omHOM M2 BapMaHTOB OCYWIECTBJIEHMA M300peTeHud, ecIm
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A uMeeT MOOIMOUKAIIMI I10 MeHBbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmenm mepe 1, 2, 3, 4,

5 miun 6), BHOpaHHBIX M3: ASN 886, ASN 930, SER 955, GLN 991, ASN
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1026, ASN 1052 wmium GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpOBaHOTO BONT/A 100 BeJUMUMHE, KOTOpasd IIO
MeHbIe Mepe Ha 0,2 (HanopuMmep, IO MeHbmem mepe Ha 0,2, 0,3, 0,4,

0,5, 0,6, 0,7, 0,8, 0,9 miu 1) emmHMUH Pl BHIEe, UYeM BeJMUMHa Pl

Kakoro-Jmnubo OIpyToTro MIOIEHTUUHOT'O BoNT/A, He MMeKIero
YKasaHHOM (BIX) aMMHOKMCJIOTHOM (BIX) MoIudUKaALIUM (1) . B omHOM U3
BapMaHTOB OCYIleCTRJIEHU S nz3obpeTeHms, ykasz3aHHad MOIOMPUKALIM S

BKJIDUAET 3aMeHY aMMHOKUCIJIOTH JIM3MHOM MWJIM aprMHMHOM. B OIOHOM U3
BapMaHTOB OCYIECTRBJIEHU A n300peTeHnd, yKasaHHad MOIOUOUKALIA
BKJIOUaAET 3aMeHYy aMUMHOKMKCIIOTH JIM3MHOM. B OIOHOM ¥M3 BapMaHTOB
OCVYIIECTRJIEHUA M300peTeHrsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKHUCJIOTE apTMHUHOM.

B omHOM "3 BapMaHTOBR OCYIIECTBJIEHUA M300peTeHUd, ecnu
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/A uMeeT MOIMOUKALIMI II0 MeHLIIeH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmenm mepe 1, 2, 3, 4,
5 miun 6), BHOpaHHBIX M3: ASN 886, ASN 930, SER 955, GLN 991, ASN
1026, ASN 1052 wmum GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIOMOUKALA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOTO BONT/A 100 BeJUMUMHE, KoTOopasd IIO
MeHbe Mepe Ha 0,5 (HampuMmep, 0O MeHbmel Mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmum 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl KakoTro-Jmbo
IPpYyTOoTO UOEeHTUUYHOI'O BoNT/A, He MMeKeIro YKasaHHOM (BIX)
AMUHOKMCJIO THOM (HIX ) MOOUGUKALINM (11) . B OIOHOM "3 BapMaHTOB
OCYIIECTRBJIEHNA M300peTeHrsdI, YyKasaHHad MOIMOUKALMS BKIOUAET 3aMeHyY
AMUHOKMUCJIIOTE  JIM3MHOM WMV  apTMHMHOM. B oIoHOM M3 BapMaHTOB
OCYIIECTRJIEHUA M300peTeHrsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMWCJIOTE  JIM3UMHOM. B OIOHOM U3 BapMaHTOB OCYIeCTBJIEHUSA
n300peTeHMa, YKa3aHHasd MOOUOUKaLMS BKJIOUAET 3aMeHYy aMUHOKMUCJIIOTEH
APTUHUHOM.

B omDHOM "3 BapMaHTOBR OCYIECTBJIeHUA UN300peTeHUd, ecnu
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A uMeeT MOOIMOUKAIIMI I10 MeHBbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmenm mepe 1, 2, 3, 4,

5 miun 6), BHOpaHHBIX M3: ASN 886, ASN 930, SER 955, GLN 991, ASN
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1026, ASN 1052 wmium GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpOBaHOTO BONT/A 100 BeJUMUMHE, KOTOpasd IIO
MeHbIleM Mepe Ha OIOHY eIVMHHuIly pl BHIle, dYeM BeJIMUMHa pl KaKoTo-
Judo OpyTroro UIEeHTHUYHOTO BONT/A, He UMeKnmero YKa3aHHOM (BX)
AMVHOKMCJIO THOM (HIX) MoOMbUKraumu (1) . B OOHOM ns BapMaHTOB
OCYIIECTRBJIEHNA M300peTeHrd, YyKasaHHad MoIuPUKaLUMS BKJIOUAET 3aMeHY
AMUMHOKMUCJIJIOTE  JIM3MHOM WM  apTMHMHOM. B oIoHOM ¥3 BapMaHTOB
OCVYIIECTRBJIEHNA M300peTeHrd, yKasaHHad MOoIMPUKaALMS BKIOUAET 3aMeHY
AMUHOKMUCJIOTE  JIM3UMHOM. B OIOHOM U3 BapMaHTOB OCYIIeCTBJIEHUSA
n300peTeHra, YKa3aHHasd MOOUGUKaLMSg BKJIOUAET 3aMeHYy aMUHOKMUCJIIOTEH
APTHUHUHOM.

B omHOM "3 BapMaHTOBR OCYIECTBJIEHUA M300peTeHUd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
yKas3aHHBM CKOHCTPYMPOBAaHHEBI BONT/A nMeeT MOIOUOUKALINIO
HIDKecJIeIyIMX CceMM aMMHOKMcJIoT: ASN 886, ASN 930, SER 955, GLN
991, ASN 1026, ASN 1052 myum GLN 1229; m TakuMe aMMHOKMCJIIOTEHE
MOOMOUKALMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd IIO0 MeHbIleld Mepe Ha
0,2 (HanpuMmep, IO MeHbIEeM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0,8, 0,9 mum 1) emmHMUE pl BHIEe, UYeM BeJMuMHa pl KakoTro-Jmbo
IPYTOTO UIOEHTHUUHOTO BONT/A, He MMeonmero YKa3aHHHX aMUHOKMCJIIOTHBX
MoOMUKaLMM. B OODHOM M3 BapMaAHTOB OCYHECTRBJIEHUS U300peTeHUs,
yKasaHHasa MoIMOUKALMA BKJOUAET 3aMeHy aMMHOKUCJIOTH JIM3VMHOM WJIU
ApPTMHMHOM. B OOHOM M3 BapMaHTOB OCYIIECTBJIEHUA U300peTeHusd,
YKasaHHasad MoOuUOUMKAaLMA BKJIUAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM. B
OIOHOM "3 BapMaHTOB OCYIIEeCTBJIEHU A n300peTeHUd, yKasaHHad
MOIMOMKALIMA BKJIIUAET 3aMeHY aMMHOKUCIIOTH apTHMHUHOM.

B omHOM "3 BapMaHTOBR OCYIIECTBJIEHUA M300peTeHUd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
yKasaHHBIM CKOHCTPYMPOBAaHHEBI BONT/A nMeeT MOIOUOUKALINIO
HIDKecJIeIyIMX CceMM aMMHOKMcJIoOT: ASN 886, ASN 930, SER 955, GLN
991, ASN 1026, ASN 1052 mum GLN 1229; m TakuMe aMMHOKMCJIIOTEHE
MOOMOUKALMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIeKTpHUUYecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1m0 BeJUUMHE, KOTOpasd IIO0 MeHbIleld Mepe Ha

0,5 (HanpuMmep, O MeHbmlIEM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mm 1)
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eOoVHUMIE pl BHIlEe, UYeM BeJUUMHA Pl KaKoTo-JUOO OPpYTOT0 MOEHTUUHOI'O
BoNT/A, He UMeKnmero YKa3aHHBEX aMMHOKMCJIOTHEX MOIUQUKALINIM. B
OIOHOM ns3 BapMaHTOBR OCYIleCTBJIEHN I nzsobpeTeHnd, yKaszaHHad
MOOMOMKALIMA BKJIOUaAET 3aMeHy aMMHOKMCJIOTE JIM3MHOM WM apITMHMHOM.
B omHOM ™3 BapMaHTOB OCVYIIECTBJIEHNA U300peTeHNd, yKasz3aHHada
MOOIMPMKALMA BKJOUaAET 3aMeHYy aMUHOKMCJIOTH JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIIECTBJIEHN I n300peTeHnd, yKaszaHHa4d MOOUOUKALM S
BKJIOUaEeT 3aMeHy aMMHOKMUCJIIOTH apI'MHMHOM.

B omHOM U3 BapMaHTOB OCYIIECTRBJIEHUA  M300peTeHUnd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
yKas3aHHBI CKOHCTPYMPOBAHHBI BONT/A nMeeT MOIOUOUKALINIO
HMXeCcJeOIVIIMX CceMM aMMHOKMcJIoT: ASN 886, ASN 930, SER 955, GLN
991, ASN 1026, ASN 1052 mym GLN 1229; M TakMe aMMUMHOKMCJIIOTEHE
MOOMOUKALIMM CIHOCOOCTBYIT YBEJIUMUEHMUD M3I0BJIeKTpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpas II0 MEeHbIleld Mepe Ha
OOHY emuvHMuIly pl BeOle, dYeM BeJiMuMHa pl KakoTro—-Jubo IOpyTroTo
MIOEHTUYHOTO BoNT/A, He MMeIeTro YKa3aHHEX AMVHOKMCJIO THEIX
MoOMMKaLMM. B OODHOM M3 BapMaHTOB OCYIECTBJIeHUS U300peTeHUs,
yKaszaHHadgd MoOOMOUKALMA BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIU
ApPTMHMHOM. B ODHOM M3 BapMaHTOB OCYIIECTBJIEHMA WU300peTeHusd,
yKaszaHHasa MoouoMkKaluMsda BKJIKUaAeT 3aMeHYy aMMHOKMCJIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOBR OCYIleCTRBJIEHN A n3obpeTeHUd, yKasz3aHHada
MOIMOUMKALIMA BKJIIOUAET 3aMeHY aMMHOKUCJIOTH apTMHUHOM.

B omHOM U3 BapMaHTOB OCYIIECTRBJIEHUA  U300peTeHund, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/A uMeeT MOIMOUKALIMID II0 MeHLIIelNR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmel mepe 1, 2, 3, 4,
5 mam 6), BHOpaHHBX M3: ASN 930, ASN 954, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takadg(Me) aMMHOKMCIIOTHAaA (He)
MOIVOUKALIA (1) CInocoOCTBYET (10T) YBeJIMUeHUD M303JIeKTPUUECKOM
ToukM (pl) CKOHCTPYMpPOBaHoTo BONT/A 100 BeJUMUMHE, KOTOpas IIO
MeHbmel Mepe Ha 0,2 (HaopuMmep, IO MeHbmew mepe Ha 0,2, 0,3, 0,4,
0,5 0,6, 0,7, 0,8, 0,9 mium 1) emuHMUE pl BHIIE, YeM BeJIMUMHa pl
Kakoro-Jmmbo IPpYyToTo MOEHTUUYHOTI'O BoNT/A, He Mermero
YKaz3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIUQUKALIUM (1) . B omHOM U3

BapMaHTOB OCymeCTBJIEHMA MBO@peTeHMH, YRazsaHHaAd MO,]II/I@_)I/IK&LU/IF[
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BKJIOUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WJIM aprMHMHOM. B OIOHOM U3
BapMaHTOB OCYIEeCTRBJIEHU A n300peTeHUd, yKaszaHHada MoOOUpUKALMA
BKJIOUaET 3aMeHy aMUMHOKMCJIOTHE JIM3MHOM. B OIOHOM M3 BapMaHTOB
OCYIIECTRBJIEHNA MN300peTeHMda, yKaszaHHad MOIMOUKALMA BKJIIOUAET 3aMeHy
AMMHOKUCJIJIOTE apIMHWHOM.

B omDHOM ¥3 BapMaHTOB OCYLIEeCTBJIeHUA MU300peTeHNd, ecyu
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAEeTCH BONT/A, TO
YKa3aHHHM CKOHCTPYUPOBAHHEI BONT/A uMeeT MOOIMOUKAIIU I10 MeHbIIEH
Mepe OIOHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmel mepe 1, 2, 3, 4,
5 man 6), BHOpaHHEX M3: ASN 930, ASN 954, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takadg(Me) aMMHOKMCIIOTHAaA (He)
MOIVOUKALUA (1) CrnocoOCTBYET (I0T) YBeJIMUeHU M303JIeKTPUUeCKOM
Touku (pl) CKOHCTPYMPOBaHOTO BONT/A 100 BeJUMUMUHE, KOTOpas IIO
MeHbmel Mepe Ha 0,5 (HanopuMmep, IO MeHbmew mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl Kakoro-Jmbo
IpyTOoTO UOEeHTUUYHOTI'O BoNT/A, He MMeKrIero YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALINM (11) . B OIOHOM ns3 BapMaHTOB
OCVYIIECTRJIEHMA MN300peTeHMsI, yKaszaHHad MOIMOUKALMSA BKJIIOUAET 3aMeHy
AMMHOKMCJIOTE  JIM3MHOM MM  apTMHMHOM. B omHOM ©3 BapMaHTOB
OCYIIECTRBJIEHMA MN300peTeHMda, yKaszaHHad MOIMOUKALMA BKJIIOUAET 3aMeHy
AMUMHOKMCJIOTE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIIeCTBJIEHUA
n300peTeHUsa, YyKasaHHad MOOMOMKALMA BKJIOUaeT 3aMeHy aMMHOKMCJIIOTEH
APTUHUHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA U300peTeHUd, ecymn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/A uMeeT MOIMOUKALIMID II0 MeHLIIelNR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmel mepe 1, 2, 3, 4,
5 mam 6), BHOpaHHBX M3: ASN 930, ASN 954, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takadg(Me) aMMHOKMCIIOTHAaA (He)
MOIVOUKALIA (1) CInocoOCTBYET (10T) YBeJIMUeHUD M303JIeKTPUUECKOM
ToukM (pl) CKOHCTPYMpPOBaHoTo BONT/A 100 BeJUMUMHE, KOTOpas IIO
MeHbIlel Mepe Ha OIOHY eIVMHUIlYy pl BHIle, UYeM BeJMUMHa pl KaKoTo-
o OpyToTro MUIEHTUUYHOTO BoONT/A, He uMenmero YKa3aHHOM (HX)
AMMHOKMCJIOTHOM (HIX ) MoOIUOUKALIMM (11) . B OIOHOM nus3 BapMaHTOB
OCYIIECTRBJIEHUA MN300peTeHMsdI, yKaszaHHad MOIMOUKALMSA BKIIOUAET 3aMeHy

AMMHORKMCJIIO TEL JIM3VIHOM MJin aApI'VMIHMHOM. B OIOHOM nus BapMaHTOB
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OCYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMSA BKIOUAET 3aMeHy
AMMHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIleCTRJIEHUA
n300peTeHMd, YKa3aHHasd MOOMOUMKaLMS BKJOUaAeT 3aMeHy aMUMHOKMUCJIIOTEH
APTHUHUHOM.

B omHOM U3 BapMaHTOB OCVYIIECTBJIEHNA  U300peTeHNd, ecJin
CKOHCTPYMPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCHA BoNT/A, TO
YKasaHHBMN CKOHCTPYMPOBAHHBI BoNT/A uMeeT MOIOMPUK AL
HMUXecJeIVIIMX CceMM aMMHOkKMcJoT: ASN 930, ASN 954, SER 955, GLN
991, ASN 1026, ASN 1052 mym GLN 1229; m TakMe aMMUMHOKMCJIIOTHE
MOOMOUKALMM CIHOCOOCTBYIT YBEJIUUESHUID M3I0RJIeKTPpHUUecKoM Toukmu (pl)
CKOHCTPYMPOBAHOTO BONT/A 1O BeJUUMHE, KOTOpas II0 MeHbIlel Mepe Ha
0,2 (HanopuMmep, IO MeHbIleM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,06, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl Kakoro-Jmobo
IPYTOTO MOEHTHMUHOTO BONT/A, He UMeomeTIO YKa3aHHHX aMMHOKMCJIIOTHHX
MoOMbMKalLMM. B OODHOM M3 BapMaHTOB OCYIECTBJIeHUS U300peTeHUsd,
YKasaHHasgd MOoOuOUKaLMA BKJIOUaAeT 3aMeHy aMMHOKMUCJIOTH JIM3VMHOM WJIU
APTMHMHOM. B OODHOM M3 BapMaHTOB OCYIIeCTBJIEHMA U300peTeHusd,
YyKaszaHHad MooudMKaluMg BKIOUAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOBR OCYIeCTRBJIEHN I nz3obpeTeHnd, yKaszaHHad
MOOMOMKALIMA BKJIOUAET 3aMeHy aMMHOKUCIIOTH apTMHUHOM.

B omHOM U3 BapMaHTOB OCVYIIECTBJIEHNA U300peTeHUd, ecJin
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCHA BoONT/A, TO
yKa3aHHBI CKOHCTPYMPOBAHHBI BONT/A UMeeT MOOUOPUK AL
HUXecJeIVIIMX CceMM aMMHOkKMcJoT: ASN 930, ASN 954, SER 955, GLN
991, ASN 1026, ASN 1052 mym GLN 1229; m TakMe aMMUMHOKMCJIIOTHE
MOOMOUKALMM CIHOCOOCTBYIOT YBEJIUUESHUID M3I0RJIeKTPpHUUeCcKoM Toukmu (pl)
CKOHCTPYMPOBAHOTO BONT/A 1O BeJUUMHE, KOTOpas II0 MeHbIlel Mepe Ha
0,5 (HanpuMmep, IO MeHbmeM mMmepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mmm 1)
eOVHUIE pl BHIIEe, UYeM BeJUUMHa Pl KaKoTo-JUubO OPpYyTOoTOo MOEHTUUHOT'O
BoNT/A, He UMeKIero VYKas3aHHHX aMMHOKMCJIOTHHEX MOOMOUKALIMN. B
OIOHOM ns3 BapMaHTOR OCYIeCTBJIEHN I n300peTeHNUd, YyKasz3aHHa4g
MOOMOMKALIMA BKJIOUAET 3aMeHy aMUHOKMWCJIOTH JIM3VMHOM WM apITMHMHOM.
B oOoHOM M3 BapMaHTOBR OCYIIECTRBRJIEHUA M300peTeHUd, YyKasz3aHHad
MOmUOMKALIMA BKJOUAET 3aMeHy AaMMHOKMCJIOTHE JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIleCTBJIEeHN I nz3obpeTeHUd, yKaszaHHad MoOUdUKALIMA

BRJIOUaAET 3aMeHYy aMMHOKMCIIOTH apPI'VMMTHMHOM.
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B omHOM "3 BapMaHTOBR OCYIECTBJIeHUA MN300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
yKasaHHBM CKOHCTPYMPOBAaHHEI BONT/A nMeerT MOOUOUKALINIO
HMXecJeIylMX CceMr aMMHOKMcJIoOT: ASN 930, ASN 954, SER 955, GLN
991, ASN 1026, ASN 1052 wmmm GLN 1229; u Taxkue aMMHOKMCJIOTEHE
MOIMGUKAIIMY CIOCOBCTBYIT YBEJUUEHMIO0 M30RJIEKTPpHUUeCcKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 10O BeJUUMHE, KOTOpas IIO MeHbllell Mepe Ha
OOHY emuHMuIly pl BeIOle, UYeM BeJiMuMHa pl KakoTro-Jmubo IOpyTroIro
UOEHTUYHOTO BoNT/A, He MMEKIeTo YKasaHHEX AMVHOKWCJIO THEIX
MoOMbMKaLMM. B OOHOM U3 BapMaHTOB OCYIECTBJIeHUS U300peTeHUs,
YKasaHHasa MOoIMOUKaALMA BKJOUAET 3aMeHy aMMHOKUCJIOTH JIM3VMHOM WJIU
APTMHMHOM. B OODHOM M3 BapMaHTOB OCYIIECTBJIIEHMA U300peTeHusd,
YKasaHHasgd MoOudMKalLMsa BKIUAET 3aMeHy aMUHOKMKCJIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOR OCYIIECTBJIEHN I n300peTeHNUd, YyKasz3aHHa4d
MOOMOUMKALIMA BRKJIIOUAET 3aMeHY aMMHOKUCIIOTH apTHMHUHOM.

B omDHOM "3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMI I10 MeHbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmenwm mepe 1, 2, 3, 4,
5 mnu 6), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN 1025, ASN
1026, ASN 1052 wmam GLN 1229; u Takadg(Me) aMUMHOKMUCIIOTHaA (He)
MOOUOUKALIMS (1) CcrnocoBCcTBYeT (I0T) YBeJIMUYeHUIO NB0ORJIEKTPUUECKOM
Touku (pl) CKOHCTPYMPOBaHOTO BONT/A 100 BeJUUUHE, KOoTOopas IIO
MeHbIel Mepe Ha 0,2 (HaopuMmep, IO MeHbmel mepe Ha 0,2, 0,3, 0,4,

0,5 0,6, 0,7, 0,8, 0,9 mon 1) emuHMUH pl BHIIe, YeM BeJMUMHa pI

Kakoro-Jmbo IPYyTOTO MIOEeHTUUHOT'O BoNT/A, He MMeruero
YVKas3aHHOM! (BIX) aMMHOKMCJIOTHOM (BIX) MoIUudUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIleCTRJIEHU S nz3obpeTeHmsd, yKasz3aHHad MOIOMPUKALIV S

BKJIOUaEeT 3aMeHy aMMHOKMCJIOTHE JIM3MHOM WM apI'MHMHOM. B OIOHOM U3
BapMaHTOB OCYIIeCTBJIEHN I n300peTeHUg, ykKaszaHHa4d MOIOUOUKALI A
BKJIOUaEeT 3aMeHy aMMHOKMCJIOTHE JIM3MHOM. B OOHOM M3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKas3aHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMMHOKMCJIOTE apI'MHUHOM.

B omHOM "3 BapMaHTOB OCYIECTBJIEHUA M300peTeHUd, ecun
CKOHCTPYMPOBAHHEIM TOKCUMHOM KJIOCTPUAONM ABJIAETCHA BONT/A, TO

YKa3aHHHM CKOHCTPYMUPOBAHHEI BONT/A muMeeT MOIMOUKAILIMIO I10 MeHBbIIEN
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Mepe OIOHOM M3 aMMHOKMCJIOT (HanpuMep, IO MeHbmenm mepe 1, 2, 3, 4,
5 mnm 6), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN 1025, ASN
1026, ASN 1052 wmium GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIOMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOTO BONT/A 100 BeJUMUMHE, KOoTOopasd IIO
MeHbIle Mepe Ha 0,5 (HanpuMmep, 0O MeHbmel Mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmum 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl KakoTro-Jmobo
IPpYyTOoTO UOEeHTUUYHOTI'O BoNT/A, He MMeKeIro YKasaHHOM (BIX)
AMUHOKMCJIO THOM (HIX ) MoOOUGUKALINM (11) . B OIOHOM "3 BapMaHTOB
OCYIIECTRBJIEHNA M300peTeHrsdI, yKasaHHad MOoIMOUKaALMS BKIOUAET 3aMeHyY
AMUHOKMUCIIOTE  JIM3MHOM WMV  apTMHMHOM. B oOoHOM M3 BapMaHTOB
OCVYIIECTRJIEHUA M300peTeHrsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3MHOM. B OIOHOM U3 BapMaHTOB OCYIIeCTBJIEHUSA
n300peTeHMI, YKa3aHHasd MOOUGUKaALMS BKJIOUAET 3aMeHYy aMUMHOKMUCJIIOTEH
APTUHUHOM.

B omDHOM "3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUd, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMI I10 MeHbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmenwm mepe 1, 2, 3, 4,
5 mnu 6), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN 1025, ASN
1026, ASN 1052, wmum GLN 1229; wu Takasg(Me) aMUHOKUCIIOTHAaSA (Be)
MOOUOUKALIMS (1) CcrnocoBCcTBYeT (I0T) YBeJIMUYeHUIO NB0ORJIEKTPUUECKOM
Touku (pl) CKOHCTPYMPOBaHOTO BONT/A 100 BeJUUUHE, KOoTOopas IIO
MeHbIlel Mepe Ha OIHY eIMHUIY pl BHIle, uYeM BeJIMUMHA Pl KaKoTo-
6o OpyToro MUIeHTHMUHOTO BoONT/A, He uMenmero YKa3aHHOM (HX)
AMUHOKMCJIO THOM (HIX ) MOOUOUKALINM (11) . B OIOHOM "3 BapMaHTOB
OCYIIECTRBJIEHUA M300peTeHrsI, yKas3aHHad MOoIMOUKALMS BKIOUAET 3aMeHy
AMUHOKUCJIIOTE  JIM3MHOM WM  apTUMHKHOM. B omoHOM M3 BapMaHTOB
OCVYIIECTRJIEHUA M300peTeHMsI, yKas3aHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3UMHOM. B OOHOM U3 BaApMaHTOB OCYIIeCTBJIEHUSA
n300peTeHrI, YKa3aHHasd MOOUOUKaLMS BKJIOUAET 3aMeHYy aMUHOKMUCJIIOTEH
APTUHUHOM.

B omHOM "3 BapMaHTOBR OCYIECTBJIeHUA MN300peTeHUd, ecnu
CKOHCTPYUPOBAHHEIM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHN CKOHCTPYMPOBAaHHEI BoNT/A muMeeT MOIOMQMK AL

HMXecJeIyIMX ceMM aMMHokmcJoT: ASN 930, SER 955, GLN 991, ASN
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1025, ASN 1026, ASN 1052 myum GLN 1229; U TakMe aMMHOKMUCJIOTHE
MOOMOUKALMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A @mo BeJUUMHE, KOTOpasd IIO0 MeHbIlel Mepe Ha
0,2 (HanpuMmep, IO MeHbIEeM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0,8, 0,9 mium 1) emmHMUE pl BHIEe, UYeM BeJMuMHa pl Kakoro-Jmbo
IPYTOTO UIOEHTUUHOTO BONT/A, He MMeonmero YKa3aHHHX aMUHOKMCJIIOTHBX
MoOMUKaLMM. B OODHOM M3 BapMaAHTOB OCYIECTRBJIEHUS U300peTeHUs,
yKasaHHasa MoIudUKaLMa BKJOUAET 3aMeHy aMMHOKUCJIOTH JIM3MHOM WJIU
ApPTMHMHOM. B OOHOM M3 BapMaHTOB OCYIIECTBJIEHUI U300peTeHusd,
yKasaHHasd MoOudMKalLMsa BKJIUAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOBR OCYIIECTBJIEHN I n300peTeHNUd, YKasz3aHHa4g
MOIMOUMKALIMA BKJIIUAET 3aMeHY aMMHOKUCIIOTH apTHHUHOM.

B omHOM "3 BapMaHTOBR OCYIECTBJIEHUA M300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
yKas3aHHBM CKOHCTPYMPOBAaHHEBI BONT/A nMeeT MOIOUOUKALINIO
HMXecJeIVIIMX CceMM aMMHOKMcJoT: ASN 930, SER 955, GLN 991, ASN
1025, ASN 1026, ASN 1052 mam GLN 1229; U TakMe aMMHOKMCJIIOTHE
MOOMOUKALMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd IIO0 MeHbIleld Mepe Ha
0,5 (HanpuMmep, O MeHbmlIEM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mwmm 1)
enqMHMUE pl BHIle, UYeM BeJiMUMHa pl Kakoro-JubOO OPpYyTOoTo MIOEHTHUUYHOI'O
BoNT/A, He MMeKnmeTro VYKa3aHHHX aMMHOKMCJIOTHHX MoOIOMdUKaUUM. B
OIOHOM nus BapMaHTOB OCYIIECTBJIEHN I n300peTeHnd, yKasz3aHHa4g
MOOMOUMKALIMA BKJUAET 3aMeHy aMMHOKMCJIOTHE JIM3MHOM WM apITMHMHOM.
B omHOM ™3 BapMaHTOB OCYIECTBJIeHUS MU300peTeHusd, YyKasz3aHHa4g
MOmMOMKALIMA BKJOUAET 3BaMeHy AaMMHOKMCJIOTH JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIeCTBJIEHN I n300peTeHUd, yKaszaHHa4d MOIOUOUKALI A
BKJIOUaEeT 3aMeHy aMUMHOKUCJIIOTH apI'MHUMHOM.

B omHOM "3 BapMaHTOBR OCYIIECTBJIEHUA M300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
yKasaHHBIM CKOHCTPYMPOBAaHHEBI BONT/A nMeeT MOIOUOUKALINIO
HMXecJeIVIIMX CceMM aMMHOKMcJoT: ASN 930, SER 955, GLN 991, ASN
1025, ASN 1026, ASN 1052 myum GLN 1229; U TakMe aMMHOKMCJIOTHE
MOOMOUKALMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIeKTpHUUYecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1m0 BeJUUMHE, KOTOpasd IIO0 MeHbIleld Mepe Ha

OOHY eInouHMIly pl BHIle, uYeM BeJuuMHa pl Kakoro-Jmdo IOpyIroro
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MOEeHTUYHOTO BoNT/A, He MMeKeIro YKa3aHHEX AMVHOKMCJIO THEIX
MoOMMKalLMM. B OODHOM M3 BapMaHTOB OCYIECTBJIeHUS U300peTeHUs,
yKaszaHHad MOoOMOUKALMA BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIU
ApPTMHMHOM. B ODHOM M3 BapMaHTOB OCYIIEeCTBJIEHMA WU300peTeHuUsd,
yKaszaHHasa MoouoMkalumMsda BKJIKUaAeT 3aMeHy aMMHOKMCIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOBR OCYIleCTBJIEHN A n3obpeTeHUd, yKaszsaHHada
MOIMOUMKALIMA BKJIIOUAET 3aMeHY aMMHOKUCJIOTH apT'MHUHOM.

B omHOM U3 BapMaHTOB OCYIIECTRBJIEHUA  U300peTeHUnd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKALIMID II0 MeHLIIEeNR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 6 mmm 7), BHEHOpaHHEX ¥u3: ASN 1188, ASP 1213, GLY 1215, ASN
1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu Takag(ue)
AMMHOKMCJIOTHA A (He) MOOMOQUKALMA (1) crocobcrryerT (10T) YBEJIMUEHND
NB03JIeKTPUUIECKOM TOUKM (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHE, KOTOopas II0 MeHbmel Mepe Ha 0,2 (HaopuMep, IIO0 MeHbIen
mMepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 miun 1) enuHUUE pPI
BHIIE, YeM BeJmuMHa pl Kakoro-Jmbo IpyToT'o MIOeHTHMYHOTO BONT/A, He
MenImeIro vKa3aHHOM (BIX) AMUHOKMCJIO THOM (BIX ) MoOIMPUKALIM (1) . B
OIOHOM ns BapMaHTOBR OCYIeCTRBJIEHN I nz3obpeTeHMUd, yKaszaHHadg
MOIMOMKALMA BKJOUAET 3aMeHy aMMHOKMCIIOTH JIM3MHOM WMJIM apITUHUHOM.
B omHOM M3 BapMaHTOB OCYIIECTBJIEHNA U300peTeHNd, yKasz3aHHada
MOOMOUKALIMA BKJIOUAET 3BaMeHy aMMHOKMCJIOTHE JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIIECTBJIEHN I n300peTeHUd, yKasaHHad MOOUOUKALM S
BKJIOUaEeT 3aMeHy aMUHOKMUCJIIOTH apI'MHMHOM.

B omHOM U3 BapMaHTOB OCYIIECTRBRJIEHUA  M300peTeHUd, ecJi
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasaHHEM CKOHCTPYMPOBaHHEM BONT/A uMeeT MOIMOUKAILIUID IO MeHLIIelN
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmep, IO MeHbmeln mepe 1, 2, 3, 4,
5, 6 mmm 7), BHOpaHHEX u3: ASN 1188, ASP 1213, GLY 1215, ASN
1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu Takada(ue)
aAaMMHOKMCJIOTHA A (He) MOOMOQUKALMA (1) crocobcrryerT (10T) YBeJIMUEeHND
NB03JIeKTPUUIeCKON TOUKM (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHE, KOTOopas [0 MeHbmel Mepe Ha 0,5 (HanopuMmep, IO MeHbIeN
Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 wmmm 1) enuHMUE pl BHIIE, UEeM

BeJIMuMHa Pl KaKoTo-JmMOO OPpYyToro MUIeHTHUYHOTO BONT/A, He HuMeomero
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YKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIUPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIleCTBJIEHN I n300peTeHUd, ykKaszaHHad MoOOUpUKALMA
BKJIOUAET 3aMeHy aMMHOKMCJIIOTH JIM3MHOM WM apI'MHMHOM. B OIHOM U3
BapMaHTOB OCYIleCTBJIeHN I nz3obpeTeHUd, ykKaszaHHa4d MoOOUOMKALIMA
BKJIOUaEeT 3aMeHy aMUMHOKMCJIOTHE JIM3MHOM. B OIOHOM M3 BapMaHTOB
OCVYIIECTBJIEHUA M300peTeHMsa, YKal3aHHas MOOMOMKALMA BKJIIOUAET 3aMeHy
AMVMHOKMCJIOTE apI'MHMHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA M300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKALIMID II0 MeHLIIEeNR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 6 mmm 7), BHEHOpaHHEX ¥u3: ASN 1188, ASP 1213, GLY 1215, ASN
1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu Takag(ue)
AMMHOKMCJIOTHA A (He) MOOMOQUKALMA (1) crocobcrryerT (10T) YBEJIMUEHND
NB03JIeKTPUUIECKOM TOUKM (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHE, KOTOpas II0 MeHbllel Mepe Ha OIHY eIMHMIY pl BHIIE, UeM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToTro WUIEHTHWYHOTO BONT/A, He WMMeomero
YKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIUQUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIleCTBJIEeHN I nz3obpeTeHUd, yKaszaHHa4d MoOOUpUKALIMA
BKJIOUAET 3aMeHy aMUMHOKMUCIIOTH JIM3MHOM MJIM aApIMHUMHOM.

B omHOM M3 BapMaHTOB OCYLIECTBJIeHUA M300peTeHMsa, YyKasz3aHHasd
MOIMPMKALMA BKJOUAET 3aMeHy aMUHOKMCJIOTH JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIIECTBJIEHN A n300peTeHnd, yKaszaHHa4d MOOUOUKALM S
BKJIOUaEeT 3aMeHy aMMHOKMCJIIOTH apI'MHMHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA M300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
yKas3aHHBI CKOHCTPYMPOBAaHHBI BONT/A nMeeT MOIOUOUKALINIO
HIDKecJIeIyIMX BOCBMM aMMHOKMcJIoOT: ASN 1188, ASP 1213, GLY 1215,
ASN 1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu TakKue
AMMHOKMWCJIOTELE MOIOUOUK AU CIIOCOBOCTBYIOT YBeJIMYeHNIO
NB03JIeKTPUUIeCKOM TOUKM (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHE, KOTOopasa II0 MeHbmel Mepe Ha 0,2 (HaopuMep, IIO0 MeHbIen
mMepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 miun 1) enuHUUE pPI
BHIIE, YeM BeJmuMHa pl Kakoro-Jmbo IPpyToTo MIOeHTHMUYHOTO BONT/A, He
MMeKnmero  YKa3aHHHEX  aMMHOKMCJIOTHHX  MOIMOMKALIMN . B omHOM U3

BapMaHTOB OCymeCTBJIEHMA MBO@peTeHMH, YRazsaHHaAd MO,]II/I@_)I/IK&LU/IF[
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BKJIIOUAET 3aMeHYy aMMHOKMCJIOTHL JIM3MHOM MJIM aprMHMHOM. B OIOHOM U3
BapMaHTOB OCyIEeCTBJIEHUSA n3obpeTeHms, YKasaHHasdg MOIMOMKALA
BKJIIOUAaEeT 3aMeHy aMMHOKMCJIOTHE JIM3MHOM. B OIDHOM M3 BapMaHTOB
OCVYIIEeCTBJIEHNA M300peTeHMd, YKazaHHad MOOMOMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE apIMHMHOM.

B omHOM ™3 BapMaHTOB OCYHECTBJIEHMA M300peTeHNsd, ecmn
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAEeTCH BONT/A, TO
yKas3aHHBI CKOHCTPYMPOBAHHBI BONT/A MMeeT MOOUOPUK AL
HIDkecJIeOyIMX BOCBMM aMMHOKMcJIoOT: ASN 1188, ASP 1213, GLY 1215,
ASN 1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu TakKue
AMUHOKMCJIIOTEIE MOIMPUKALIUN CIIOCOOCTBYIT YBeJIMYEeHND
NB03JIeKTPUUIECKOM TOUKM (pI) CKOHCTPYMPOBaAHOTO BONT/A oo
BeJIMUMHLE, KOTOpasd IO MeHbmell Mepe Ha 0,5 (HanopuMmep, IO MeHbIEM
mMepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mum 1) enmuHMIH pl BEIIE, UYEM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToTo UIEHTHWYHOTO BONT/A, He WMMeKmeTro
YKa3aHHEIX aMMHOKMCJIOTHHX MOOUOUKaALUMM. B OODHOM U3 BapMaHTOB
OCVYIIECTBJIEHUA M300pEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM WMJIM  apTMHMHOM. B oOoHOM m©3 BapMaHTOB
OCVYIIEeCTBJIEHNA M300peTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM. B OIOHOM M3 BapMaHTOB OCyIeCTBJIEHUA
n300peTeHNa, YyKa3aHHada MOoOuUMKALUMA BKJIOUAET 3aMeHy aMUMHOKMCJIIOTEL
APTIMHMHOM.

B omDHOM M3 BapMaHTOB OCYLIEeCTBJIeHUA MU300peTeHNd, ecJu
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
yKas3aHHBI CKOHCTPYMPOBAHHBI BONT/A UMeeT MOIOUOPUK AL
HImKecJIeIyIMX BOCBMM aMMHOKMcJIoT: ASN 1188, ASP 1213, GLY 1215,
ASN 1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu TakKue
AMMHOKMCJIIOTEIE MOIMPUKALIN CIIOCOOCTBYKT YBeJIMUYEeHUD
NB03JIeKTPUUIECKOM TOUKM (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHLEL, KOTOopasd IO MeHBIeW Mepe Ha OIHY eIVMHMIY pl BHIE, UYeM
BeJIMuMHa Pl KaKoTo-JMOO OPpYyToTo UIEeHTHWYHOTO BONT/A, He WMMeomeTro
YKa3aHHEX aMMHOKMCJIOTHHX MOOUOUKaALMM. B OODHOM U3 BapMaHTOB
OCVYIIECTBJIEHNA M300pEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM MM  apTMHMHOM. B oIoHOM m©3 BapMaHTOB
OCVYIIEeCTBJIEHUA M300peTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy

AMMHORKMCJIIO TEL JIM3VIHOM. B OIOHOM nus BapMaHTOB OoCymeCTBIJIEHNUA
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n300peTeHMdI, YKa3aHHasd MOOUOUMKaLMS BKJKOUaAeT 3aMeHy aMUMHOKMUCJIIOTEH
APTHUHUHOM.

B omHOM "3 BapMaHTOB OCYIECTBJIEHUA M300peTeHUd, ecyun
CKOHCTPYMUPOBAHHEIM TOKCUMHOM KJIOCTPUAONM ABJIAETCHA BONT/A, TO
VKAaBaHHBE CKOHCTPYMPOBAaHHEM BONT/A uMeeT MOIMOUKAIIMI 10 MeHLIIENH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 6 miaum Bcex 7), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN
1020, ASN 1052, HIS 1064 u GLN 1229; 178 Takas (mue)
AMMHOKMCJIOTHA S (He) MOOMOPUKALMA (1) crocodbcTryeT (10T) YBeJIMUeHN
NB03JIeKTPUUECKON TOUKM (pI) CKOHCTPYMPOBaAHOTO BONT/A oo
BeJIMUMHE, KOTOpas II0 MeHbllel Mepe Ha OIHY eIMHMIY pl BbIle, UYeM
BeJIMUMHa Pl KaKoTo-JMOO OPpYyToTo UIEeHTHWYHOTO BONT/A, He WMMeKmeTro
YVKa3aHHOM (BIX) aMMHOKMCJIO THOM (BIX) MoIUPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIIEeCTRJIEHU A n300peTeHU g, yKasaHHad MOIOUOUKALIM A
BKJIDUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WM aprUMHMHOM. B OIOHOM U3
BapMaHTOB OCYIIEeCTRJIEHU A n300peTeHUd, yKasaHHada MOIOUOUKALIA
BKJIOUaAET 3aMeHy aMUMHOKMKCJIJIOTHE JIM3MHOM. B OIOHOM ¥M3 BapMaHTOB
OCVYIIECTRJIEHMA MN300peTeHMsI, yKaszaHHad MOIMOUKALMSA BKJIIOUAET 3aMeHy
AMMHOKMUCJIOTE apTMHVHOM.

B omHOM "3 BapMaHTOB OCYIECTBJIEHUA M300peTeHUd, ecyun
CKOHCTPYUPOBAaHHEM TOKCHMHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
YKa3aHHH CKOHCTPYUPOBAHHHN BONT/A uMeeT MOIMOUKAIUL I10 MeHBbIIENR
Mepe OIHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmel mepe 1, 2, 3, 4,
5 6, 7, 8, 9, 10 muu Bcex 11), BHOpaHHHX M3: ASN 886, ASN 905,
ASN 930, ASN 954, SER 955, GLN 991, ASN 1025, ASN 1026, ASN
1052, HIS 1064, ASN 1080, ASN 1147 m GLN 1229; wu Takadg(ue)
AMMHOKMCJIOTHA A (He) MOOMOQUKALIMA (1) crocobcTryeT (10T) YBeJIMUEeHN
NB03JIeKTPUUIECKOM TOUKM (pI) CKOHCTPYMPOBaAHOTO BONT/A oo
BeJIMUMHE, KOTOopas II0 MeHbllel Mepe Ha OIHY eIMHMIY pl BbHIIe, UeM
BeJIMuMHa Pl KaKoTo-JMOO OPpYyToTo UIEeHTHWYHOTO BONT/A, He WMMeomeTro
YVKa3aHHOM (BIX) AMMHOKMCJIO THOM (BIX) MoIUPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIEeCTRJIEHN A n300peTeHUd, yKasaHHada MOIOUOUKALIA
BKJIOUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WJIM aprUMHMHOM. B OIOHOM H3
BapMaHTOB OCYIWEeCTRBJIEHU A n300peTeHUd, yKaszaHHad MoOOUOUKALIMA
BKJIOUaET 3aMeHy aMUMHOKMCJIOTH JIM3MHOM. B OIOHOM M3 BapMaHTOB

OCymeCTBIJIEHNMA I/IBO@peTeHMFI, yKaszaHHad MOOMOUKALMA BKJIOUAET 3aMeHy
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aMUHOKMCJIOTH apITMHUHOM.

B oOHOM M3 BapMaHTOB OCYILECTBJIEHMA M300peTeHNsd, ecyu
CKOHCTPYUPOBAHHEIM TOKCUMHOM KJIOCTPUAONM ABJIAETCHA BONT/A, TO
VKAaBaHHBEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKAILIMI II0 MeHbLIIENH
Mepe OIOHOM M3 aMMHOKMCJIIOT (HalpuMmep, IIo0 MeHbmel mepe 1, 2, 3, 4,
5 6, 7, 8, 9, 10, 11, 12 wmmm Bcex 13), BuOpaHHHEHX MU3: ASN 886,
ASN 905, ASN 930, ASN 954, SER 955, GLN 991, ASN 1025, ASN 1026,
ASN 1052, HIS 1004, ASN 1080, ASN 1147 m GLN 1229; u Takadg(ue)
AMMHOKMCJIOTHA S (He) MOOMOPUKALMA (1) crocodbcTryeT (10T) YBeJIMUeHN
NB03JIeKTPUUECKON TOUKM (pI) CKOHCTPYMPOBaAHOTO BONT/A oo
BeJIMUMHLE, KOTOopasd IO MeHBIeW Mepe Ha OIHY eIVHMIY pl BHIE, UYeM
BeJIMUMHa Pl KaKoTo-JMOO OPpYyToTo UIEeHTHWYHOTO BONT/A, He WMMeKmeTro
YVKa3aHHOM (BIX) aMMHOKMCJIO THOM (BIX) MoIUPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYWeCTBJIEHUSI n300peTeHnd, yKazaHHad MOOUOMKALA
BRJIOYUAET 3aMeHy aMUHOKMUCJIOTH JIM3UMHOM WMJIM apIMHMHOM. B OOHOM uU3
BapMaHTOB OCYyWeCTBJIEHUI n300peTeHnd, yKazaHHad MOOUOMKALA
BRJIOUAET 3aMeHy aMMHOKMUCJIOTEL JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYIWeCTBJIEHMA MU300peTeHMs, YyKa3aHHad MOOMOMKALUA BKJIOUaeT 3aMeHy
AMVHOKMCJIOTH apITMHUHOM.

B OIOHOM ns3 BapMUaHTOB OCYWEeCTBJIEHNA nz300peTeHNn,
CKOHCTPYMPOBAHHEIM TOKCUHOM KJIOCTPUIUM ABJIgeTcs BoNT/B. McxonHas
ocJieIoBaTeJIbHOCTE BONT/B uMMeeT pPeTMCTPALMOHHEM HoOMep UniProtKB
P10844.

ABTOpPaMMU HaCcToAmWeIo n3obpeTeHmnA OBLIIN UOEeHTUOMUMPOBAaHEL
HeKOTOpPHE AMVHOKMUCJIOTHL, KOTOpPEE ABJIAITCSH IpEenrnodTUTeJIbHEMY
MUIIEHAMM IJIS aMUMHOKMUCJIOTHOM MOIOUMOMKAIIMYM B TOKCHUHE KJIOCTPUIUN
BONT/B.

B oOHOM M3 BapMaHTOB OCYUWECTBJIEHUA U300peTeHNsd, ecym
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/B, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/B muMeeT MOIMOUKAILIUI IO MeHLIIEeNH
Mepe OIOHOM M3 aMMHOKMCIJIOT (HalpuMmMep, IO MeHbmen mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEHOpaHHEIX M3: ASN 873, ASN 874, GLU 892,
ASP 895, ASN 906, ASP 940, ASN 948, GLU 949, ASN 958, ASN 959,
ASN 979, ASN 990, GLU 993, ASP 994, GLU 997, ASN 1012, ASN 1019,
ASP 1030, ASP 1047, ASP 1049, GLU 1065, GLU 1072, GLN 1176, GLU

1189, GLU 1252 wu ASN 1273; wu Takasdg(ue) AMMHOKMCJIOTHA A (He)
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MOIMOUKALA (1) CIIoOCOOCTBYET (10T) YBeJIMUeHUID U303JIeKTPUUECKOM
TOUKU (pI) CKOHCTPYUPOBAHOTO BONT/B 10O BeJIMUMHH, KoTopasa IIo
MeHbImeM Mepe Ha 0,2 (HaopuMmep, IO MeHbmewm mepe Ha 0,2, 0,3, 0,4,

0,5 0,6, 0,7, 0,8, 0,9 mnr 1) emuHMUE pl BHIIe, UYeM BeJIMUMHa pl

Kakoro-Jmnubo OIpyToTo MOIEHTUUHOTI'O BoNT/B, He MMeKIero
YKa3aHHOM (BIX) AMUHOKMCJIOTHOM (BIX) MoOMUKaALMM (1) . B omHOM U3
BapMUaHTOB OCVYIIeCTBJIEHUSI n3o0bpeTeHnsd, yKasaHHasg MOIMOMKALMA

BKJIOUAET 3aMeHYy aMMHOKMCJIOTHE JIM3MHOM WJIM apIMHMHOM. B OIHOM K3
BapMaHTOB OCYIeCTBJIEHU I n3obpeTeHm, yKazaHHasd MOOUOUKALA
BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM. B OODHOM M3 BapMaHTOB
OCVYIIECTBJIEHUA M300pPEeTEeHMd, YKazaHHad MOOMPMKALMA BKJIIOUAET 3aMeHy
aMUHOKMCJIOTH apIMHUHOM.

B omHOM M2 BapMaHTOB OCYWMECTBJIEHMA M300peTeHusd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/B, TO
YKa3aHHHM CKOHCTPYMUPOBAHHEI BONT/B muMeeT MOOIMOUKAIIMI I10 MeHBLIIENH
Mepe OIOHOM M3 aMMHOKMCIJIOT (HaopuMmMep, IO MeHbmen mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEOpaHHBIX M3: ASN 873, ASN 874, GLU 892,
ASP 895, ASN 906, ASP 940, ASN 948, GLU 949, ASN 958, ASN 959,
ASN 979, ASN 990, GLU 993, ASP 994, GLU 997, ASN 1012, ASN 1019,
ASP 1030, ASP 1047, ASP 1049, GLU 1065, GLU 1072, GLN 1176, GLU
1189, GLU 1252 wu ASN 1273; wu Takasa(ue) aMMHOKMCJIOTHASA (Ble)
MOOUOUKALIMS (1) CcrnocoBCcTBYeT (I0T) YBeJIMUYeHUIO NB0ORJIEKTPUUECKOM
Touku (pl) CKOHCTPYyMpPOBaHOTO BONT/B 10O BeJUMUUHE, KOTOopas IIO
MeHbImer Mepe Ha 0,5 (HanopuMmep, IO MeHbmel mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mimm 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl KakoTro-Jmbo
IpyTOoTO UOEeHTUUYHOI'O BoNT/B, He MMeKIero YKas3aHHOM (BIX)
AMUHOKMCJIOTHOM (HBIX ) MOOUOUKALINM (11) . B OIOHOM "3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMda, YKazaHHad MOOMPMKALMA BKJIIOUAET 3aMeHYy
AMUHOKMCJIOTH  JIM3MHOM  WJIM  apTUHUHOM. B omHOM ™3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHy
AMUHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOBR OCYIIECTBJIEHNA
n300peTeHnd, yKaszsaHHad MOOMOUMKALMA BKJIOUAET 3aMeHy aMMHOKMCJIIOTEL
APTMHVHOM.

B omHOM M3 BapMaHTOB OCYIECTBJIEHMA MU300peTeHNd, ecIm
CKOHCTPYMPOBAHHEIM TOKCUMHOM KJIOCTPUAONM ABJIAETCHA BONT/B, TO

YKa3aHHHM CKOHCTPYUPOBAHHHIM BONT/B muMeeT MOOAMOUKAILMI I10 MeHBbIIEN
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Mepe OIOHOM M3 aMMHOKMCJIOT (HanpuMep, IO MeHbmenm mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEOpaHHBX M3: ASN 873, ASN 874, GLU 892,
ASP 895, ASN 906, ASP 940, ASN 948, GLU 949, ASN 958, ASN 959,
ASN 979, ASN 990, GLU 993, ASP 994, GLU 997, ASN 1012, ASN 1019,
ASP 1030, ASP 1047, ASP 1049, GLU 1065, GLU 1072, GLN 1176, GLU
1189, GLU 1252 wu ASN 1273; wu Takasa(ue) aMMHOKMCJIOTHASA (Ble)
MOIUQUKALUSA (1) crnoco6CcTBRyeT (I0T) YBEJIMUEeHUID N30BJIEKTPUUECKOM
Touku (pl) CKOHCTpPyMpOBaHOTO BONT/B 10O BeJUMUUHE, KOTOopas IIO
MeHbIIeV Mepe Ha OOHY eOuHully pl BHIle, UYeM BeJIuurHa pl KakKoTo-—
Iubo OpyToro MUIEHTHMUHOTO BoNT/B, He uMenmero YKa3aHHOM (HX)
AMUHOKMCJIO THOM (HBIX ) MOOUOUKALINM (11) . B OIOHOM "3 BapMaHTOB
OCYWeCTBJIEHUA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIIOUaeT 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM WJIM  apI'MHMHOM. B OIOHOM M3 BapMaHTOB
OCYWEeCTBJIEHNA WU300peTeHMs, yKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
aMUHOKMCJIOTH  JIM3MHOM. B omHOM U3 BapMaHTOB  OCYWeCTBJIEHUSI
n300peTeHNsa, YyKa3aHHasa MOoOUOMKALUMA BKJOYAET 3aMeHy aMUHOKMCJIIOTEL
APTMHWHOM.

B OIOHOM ns BapUaHTOB OCYIWeCTBJIEHUA n300peTeHNUd,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM ABJigdeTcda BoNT/Ci. McxomHas
rnocjienoBaTeNbHOCTE BONT/Ci MMeeT perMcTpalMOHHEM HoMep UniProtKB
P18640.

ABTOpaMIM HacToAmero n300peTeHnud OBLIN UIOSHTUOULMPOBAHE
HEeKOTOPHE AMVHOKMCJIOTHI, KOTOpPEHE ABJIAITCSH IpPEenrnodTUTeJIbHEMM
MUIIEHAMM IJIS aMMHOKMUCJIOTHOM MOIOUMOMKAIIMM B TOKCUHE KJIOCTPUIUN
BRONT/C1.

TaxkuMm obpaszomM, B OOHOM ns BapUaHTOR OCYyIeCTBJIEHUA
n300peTeHnsda, eCJIM CKOHCTPYUPOBAHHEIM TOKCHMHOM KJIOCTPUIUNM SABJISETCSH
BoONT/C1, TO yKa3aHHHN CKOHCTPYMPOBAHHEM BONT/C: MMeeT MOIMUOUKAIIUO
10 MeHBIIeW Mepe OIHOWM M3 aMMHOKMCIIOT (HalopuMep, II0 MeHBIeM Mepe
1, 2, 3, 4, 5, 10 mum 15), BEHOpaHHEHX HM3: ASN 881, ASP 898, GLU
916, GLU 927, ASN 952, ASN 964, ASN 965, ASN 984, GLU 985, ASP
986, ASP 996, ASN 1000, GLU 1036, ASN 1041, ASP 1062, ASP 1064,

GLU 1079 u ASP 1081; u Takasd (1e) aMVMHOKMCJIOTHASA (BIE)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTpPyMpOBaHOTO BONT/B 1o BeJMUMHE, KOTOpasd IIO

MeHbIme¥ Mepe Ha 0,2 (HaopuMmep, IO MeHbmewm mepe Ha 0,2, 0,3, 0,4,
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0,5 0,6, 0,7, 0,8, 0,9 mium 1) emuHMUE pl BBIIE, YeM BeJIMUMHa pI

Kakoro-Jmmbo IpyToTo MOEHTUUYHOTI'O BoNT/C1, He Mewrumero
YKas3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIUdUKALIIM (1) . B omHOM U3
BapMaHTOB OCVYIIEeCTRJIEHUSA nz3obpeTeHms, yKa3aHHadg MOOUQUKALIMS

BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3UMHOM WMJIM apIMHMHOM. B OOHOM HU3
BapMaHTOB OCYIEeCTBJIEHUA n300peTeHNnd, yKaszaHHad MOOUOUKALINA
BKJIOUAET 3aMeHy aMMHOKMCJIOTHE JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYWeCTBJIEHKA M300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIOUAET 3aMeHy
aMUHOKMCJIOTH apITMHMHOM.

TaxkuMm obpaszomM, B OOHOM ns BapUaHTOR OCYyIeCTBJIEHNUA
n300peTeHusa, eCJIM CKOHCTPYUPOBAHHEIM TOKCHMHOM KJIOCTPUIMUNM HABJISETCSH
BoNT/C1, TO yKa3aHHHN CKOHCTPYMPOBAHHEM BONT/C: MMeeT MOIMOUKAIIUO
10 MeHBbIeW Mepe OIHOWM M3 aMMHOKMCIIOT (HalopuMep, II0 MeHBIeM Mepe
1, 2, 3, 4, 5, 10 mmm 15), BeOpaHHHEHX HM3: ASN 881, ASP 898, GLU
916, GLU 927, ASN 952, ASN 964, ASN 965, ASN 984, GLU 985, ASP
986, ASP 996, ASN 1000, GLU 1036, ASN 1041, ASP 1062, ASP 1064,
GLU 1079 u ASP 1081; " Takag (1e) aMMHOKMCJIOTHAa A (Ble)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyupoBaHOTO BoNT/C: ©0O BeJMUMHH, KOTOpas IO
MeHbIme¥ Mepe Ha 0,5 (HanpuMmep, O MeHbmem mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mum 1) emmHMUE pl BHIEe, UYeM BeJMuMHa pl KakoTro-Jmbo
OIpyToTro MIOEHTUUYHOT'O BoNT/Ca, He MMenmeTro yKa3aHHOM (BIX)
AMUHOKMCJIO THOM (HIX ) MoOUGUKALINMY (11) . B OIOHOM "3 BapMaHTOB
OCYWeCTBJIEHNSA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIOUAET 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM WJIM  apIMHMHOM. B  OIHOM M3 BapMaHTOB
OCYWeCTBJIEHNA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIOUAeT 3aMeHy
aAMUHOKMCJIOTH  JIM3MHOM. B omHOM U3 BapMaHTOB  OCYUEeCTBJIEHUS
n300peTeHNsa, YyKa3aHHas MOOUOMKALUMA BRKJIOYAET 3aMeHyYy aMUHOKMCJIIOTEL
APTVHUHOM.

B oOHOM M3 BapMaHTOB OCYUWECTBJIEHUA UN300peTeHNsd, ecyu
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/C1, TO
VKaBaHHEM CKOHCTPYMPOBAHHEM BONT/C; MMeeT MOOMOMKALMIO IO MeEHbIeln
Mepe OIOHOM M3 aMMHOKMCJIOT (HanpuMmMep, IO MeHbmenw mepe 1, 2, 3, 4,
5, 10 mium 15), BeOpaHHEX M3: ASN 881, ASP 898, GLU 916, GLU 927,
ASN 952, ASN 964, ASN 965, ASN 984, GLU 985, ASP 986, ASP 99¢,
ASN 1000, GLU 1036, ASN 1041, ASP 1062, ASP 1064, GLU 1079 m ASP
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1081; " Takag (m1e) aMMHOKMCJIOTHAa A (Be) MOOMPUKALMSA (1)
criocodbcTByeT (I0oT) YBeJIMUeHUIO M30BJIeKTPUUEeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/Ci OO BeJUUMHE, KOTOPas IO MeHbIel Mepe Ha
OoOoHY enouHuuy pl BHIle, UYeM BeJMUuMHa pl Kakoro-JmbO IOpyTroTro
MOEHTUYHOTO BONT/Ci, He MMeKIelo YKasaHHOM (BX) aMMHOKMCJIJIOTHOM (BIX)
Mooubmrauum (1) . B OODHOM M3 BapMaHTOB OCYHEeCTBJIeHMS KU300peTeHUsd,
yKaszaHHad MOIMOUKALMA BKJOUYAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIK
apI'MHMHOM. B OOHOM M3 BapUMaHTOB OCYWeCTBJIEHUS U300peTeHUs,
yKaszaHHad MoOudMKalLuMsa BKJOUaeT 3aMeHy aMMHOKMUCJIOTH JIM3MHOM. B
OOHOM ns BapMaHTOB OCyWeCTBJIEHUSI n3o0bpeTeHNnd, yKasaHHada
MOOMOMKALMSA BKJKUAET 3aMeHy aMMHOKMCIIOTH apI'MHUHOM.

B OOHOM ns BapUaHTOBR OCyWeCTBJIEHUA n300peTeHNsd,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM gBJdeTcd BoNT/D. McxomHasd
rnocjienoBaTelbHOCTE BONT/D muMeeT peTrMcTpalMOoHHB HoMep UniProtKB
P19321.

ABTOpaMM HacToAmeIro n3obperTeHms OB MOEeHTUOMLIMPOBAHEL
HeKOTOpPHE AMUHOKUCJIIOTHL, KOTOpPEHE ABJIAITCA IPEenrIouYTUTeJIbHEMM
MUIIEHAMM IJIS aMMHOKMCJIOTHOM MOIOUAMKALIMYM B TOKCHMHEe KJIOCTPUIUN
BONT/D.

B omDHOM M3 BapMaHTOB OCYIECTBJIEHMA M300peTeHNsd, eCcJm
CKOHCTPYUPOBaHHEM TOKCHMHOM KJIOCTPUONM ABJIAETCH BoNT/D, TO
YKa3aHHHM CKOHCTPYUPOBAHHHN BONT/D uMeeT MOOIMOUKAIIUL I10 MeHbIIeNR
Mepe OIHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 10, 15 mmm 20), BeEOpPaHHEX M3: ASN 877, ASP 893, ASN 894, ASN
898, ASN 920, ASN 945, ASN 948, GLU 957, GLN 958, ASN 959, ASN
968, ASN 979, GLU 1030, ASP 1031, ASP 1033, GLU 1047, GLU 1051,
ASN 1052, GLU 1066 m GLN 1122; wm Takad(Me) aMMHOKMUCJIIOTHAaHA (He)
MOIVOUKALIMA (1) CrnocoOCTBYET (10T) YBeJIMUEeHUD M303JIeKTPUUeCKOM
Touku (pl) CKOHCTPYMPOBaHOTO BONT/D 1o BeJMUMHE, KOTOpas IIO
MeHbmel Mepe Ha 0,2 (HaopuMmMep, IO MeHbmew mepe Ha 0,2, 0,3, 0,4,

0,5, 0,6, 0,7, 0,8, 0,9 mium 1) emuHMUE pl BBIIE, YeM BeJMUYMHa pl

Kakoro-Jmbo IPpYyTOoTo MIOEHTUUYHOT'O BoNT/D, He Merumero
YKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIUPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIIeCTRBJIEHUS n3obpeTeHms, yKa3aHHad MOOMQUKALIMS

BRJIOUaeT 3aMeHy aMMHOKMCIIOTEI JIM3VMHOM WJIM AapPI'VMHVMHOM. B omHOM U3

BapMaHTOB OCymeCTBJIEHMA MBO@peTeHMH, YRazsaHHaAd MOHM@MK&HME
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BRJIOUAET 3aMeHy aMMHOKMUCJIOTEL JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYIWeCTBJIEHMA MU300peTeHMs, yKa3aHHad MOOMOMKALMA BKJIOUaeT 3aMeHy
AMUHOKMCJIOTH apITMHUHOM.

B omnHOM M3 BapMaHTOB OCYIECTBJIEHMA M300peTeHNsd, ecymn
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONMN ABJIAETCH BoNT/D, TO
YKa3aHHH CKOHCTPYUPOBAHHHN BONT/D uMeeT MOOIMOUKAIUL I10 MeHbIIeHR
Mepe OIHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmeln mepe 1, 2, 3, 4,
5, 10, 15 wmmm 20), BEHOpPaHHEX M3: ASN 877, ASP 893, ASN 894, ASN
898, ASN 920, ASN 945, ASN 948, GLU 957, GLN 958, ASN 959, ASN
968, ASN 979, GLU 1030, ASP 1031, ASP 1033, GLU 1047, GLU 1051,
ASN 1052, GLU 1066 m GLN 1122; wm Takad(Me) aMMHOKMUCJIIOTHaA (He)
MOIVOUKALUA (1) CrnocoOCTBYET (I0T) YBeJIMUeHU M303JIeKTPUUeCKOM
Touku (pl) CKOHCTPYMpPOBaHoOTO BONT/D 1o BeJMUMUHE, KOTOpas IIO
MeHbmel Mepe Ha 0,5 (HanopuMmep, IO MeHbmew mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl Kakoro-Jmbo
IpyTOoTO MIOEHTUUYHOTO BoNT/D, He MMeIeTro YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALINM (11) . B OIOHOM ns3 BapMaHTOB
OCYIWeCTBJIEHMA MU300peTeHMs, YyKa3aHHad MOOMOMKALUA BKJIOUaeT 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WJIM  aplMHMHOM. B  OIOHOM M3 BapMaHTOB
OCYIWEeCTBJIEHMA MU300peTeHMsa, YyKa3aHHad MOOMOMKaLMA BKJIOUaeT 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM. B omHOM ®3 BapMaHTOB  OCYLIECTBJIEHUAI
n300peTeHNsa, YyKa3aHHada MOoOuOMKALMA BKJIOUAET 3aMeHy aMUMHOKMCJIIOTE
APTVHMHOM.

B oIOHOM M3 BapMaHTOB OCYIECTBJIEHUMSA U300peTeHUs, ecyu
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/D, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/D uMeeT MOIMIUKALIMI IO MeHLIIENR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmel mepe 1, 2, 3, 4,
5, 10, 15 mmm 20), BeEHOpaHHEX M3: ASN 877, ASP 893, ASN 894, ASN
898, ASN 920, ASN 945, ASN 948, GLU 957, GLN 958, ASN 959, ASN
968, ASN 979, GLU 1030, ASP 1031, ASP 1033, GLU 1047, GLU 1051,
ASN 1052, GLU 1066 m GLN 1122; wm Takad(Me) aMMHOKMUCJIIOTHaA (He)
MOIMOUKALIA (1) CIIocoOCTBYET (10T) YBeJIMUeHUID U303JIeKTPUUECKOM
ToukM (pl) CKOHCTPYyMpPOBaHoOTOo BONT/D 10O BeJUMUMHE, KOTOpas IIO
MeHBIIEY Mepe Ha OOHY eIuHully pl BHIle, UYeM BeJMuMHa pl KakKoTo-
aubo OpyToro MUIEHTUYHOTO BoONT/D, He UMewnmero YKa3aHHOM (BX)

AMUHOKMCJIOTHOM (HIX ) MOOUOQUKALNMM (11) . B OIOHOM ns3 BapMaHTOB
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OCVYIIECTBJIEHNA M300pPEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM  WMJIM  QPTMHMHOM. B omHOM M3 BapMaHTOB
OCVYIIEeCTBJIEHNA M300peTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIleCTBJIEHNA
n300peTeHNa, YyKa3aHHada MoOuMKALMA BKJIOUAET 3aMeHy aMUMHOKMCJIIOTEL
aPTMHMHOM.

B OIOHOM "3 BapMaHTOB OCYIIEeCTBJIEHN A n3obpeTeHud,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM gBJdeTcd BoNT/E. lcxomHasd
rnocjienoBaTebHOCTE BONT/E uMeeT perMcTpalMOHHBN HoMep UniProtKB
Q00496.

ApTOpPaAMMU HaCTOAWETO n300peTeHnd OBLIIN UOEHTUPUIMPOBAHE
HEKOTOPEE AMUHOKMUCJIOTEHL, KOTOpPEHE ABJIATCSA IpennodTUTeJIbHEMA
MUIIEHAMM IJIS aMMHOKMUCJIOTHOM MOIOUGMKAIIMM B TOKCHUHE KJIOCTPUIUN
BONT/E.

B omHOM M2 BapMaHTOB OCYWIECTBJIEHMA M300peTeHusd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/E, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/E muMeeT MOIMOUKAIIMI IO MeHLIIelNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMep, IO MeHbmenm mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEHOpaHHBX M3: ASN 859, ASP 860, ASN 892,
ASP 893, ASP 904, ASP 909, ASN 928, ASN 932, ASN 934, ASN 935,
GLU 936, ASP 945, ASN 946, ASN 947, ASN 966, ASN 976, ASN 979,
ASN 981, ASP 985, GLN 1014, ASN 1019, ASN 1022, ASP 1027, ASN
1035 m ASN 1140; um Takadg(Me) aMMUHOKMCIJIOTHAL (BHe) MOIOUIMKaLMS (1)
criocodbcTByeT (I0T) YBeJIMUeHUIO M30BJIeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E @mo BeJUUMHE, KOTOpas IIO0 MeHbIlel Mepe Ha
0,2 (HanpuMmep, IO MeHbIleM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,06, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIe, UYeM BeJMuMHa pl Kakoro-Jmobo
IPpYyTOoTO UOEeHTUUYHOTI'O BoNT/E, He MMeKIero YKa3aHHOM (BIX)
AMUHOKMCJIOTHOM (HBIX ) MoOIUGUKALIWM (11) . B OIOHOM "3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHy
AMMHOKMCJIOTE  JIM3MHOM  WMJIM  AQPTUMHMHOM. B omHOM M3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMPMKALMA BKJIIOUAET 3aMeHYy
AMUHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIIECTBJIEHNA
n300peTeHnda, yKaszsaHHad MOOMOMKALMA BKJIOUAEeT 3aMeHy aMMHOKMCJIIOTE
aPTMHMHOM.

B OIOHOM nus BapMaHTOB OoCymeCTBIJIEHMA MBO@peTeHMH, eCJIn
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CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/E, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/E muMeeT MOOMOUKAIIMI I10 MeHBLIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmenwm mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEHOpaHHEX M3: ASN 859, ASP 860, ASN 892,
ASP 893, ASP 904, ASP 909, ASN 928, ASN 932, ASN 934, ASN 935,
GLU 936, ASP 945, ASN 946, ASN 947, ASN 966, ASN 976, ASN 979,
ASN 981, ASP 985, GLN 1014, ASN 1019, ASN 1022, ASP 1027, ASN
1035 m ASN 1140; um Takad(mMe) aMMHOKMCIIOTHAL (Be) MOOUIMKALMS (11)
criocodbcTByeT (I0T) YBeJIMUeHUIO M30BJIeKTPHUUeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E @mo BeJUUMHE, KOTOpas II0 MeHbIlel Mepe Ha
0,5 (HanpuMmep, IO MeHbmeM mMmepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mmu 1)
enVHUUE pl BHIle, UeM BeJiMdMHa Pl KaKOoI'O—-JMOO IOPYIOoTl'0 MIOEHTUUHOTO
BoNT/E, He MMERIEeI o VKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX)
Momubukaluu (1) . B OIDHOM M3 BapMaHTOBR OCYMEeCTBRJIeHMSA H300peTeHUd,
yKaszaHHad MOoIOMpUKaLMa BRKJOYAET 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WJIN
ApI'MHMHOM. B OOHOM M3 BapUaHTOB OCYWeCTBJIEHUSA M300peTeHUs,
yKaszaHHad MOoOuUbMKalLUMAg BKJOUaeT 3aMeHy aMMHOKMUCJIOTH JIM3MHOM. B
OIHOM nu3 BapMaHTOB OCYIWeCTBJIEHNA n300peTeHNnd, yKasaHHada
MOOMOMKALUMA BKJKUAET 3aMeHy aMMHOKMCIIOTHE apIMHMHOM.

B omDHOM M3 BapMaHTOB OCYIECTBJIEHMA M300peTeHNsd, ecymn
CKOHCTPYUPOBAaHHEM TOKCHMHOM KJIOCTPUONM ABJIAETCH BoNT/E, TO
YKa3aHHH CKOHCTPYUPOBAHHHN BONT/E umMeeT MOOIMOUKAIUD I10 MeHBbIIEH
Mepe OIHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BEHOpaHHEX M3: ASN 859, ASP 860, ASN 892,
ASP 893, ASP 904, ASP 909, ASN 928, ASN 932, ASN 934, ASN 935,
GLU 936, ASP 945, ASN 946, ASN 947, ASN 966, ASN 976, ASN 979,
ASN 981, ASP 985, GLN 1014, ASN 1019, ASN 1022, ASP 1027, ASN
1035 m ASN 1140; u Takad(mMe) aMMHOKMCIJIOTHAL (BHe) MOOUOMKaLMs (1)
criocobcTByeT (I0T) YBeJIMUeHUIO M30BJIeKTPHUUeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E 1o BeJUUMHE, KOTOpas II0 MeHbIleld Mepe Ha
OOHY enouHuIy pl BHIle, dYWeM BeJiMuMHa pl Kakoro—-JmMbO OpyIroTro
MIOeHTUYHOTO BONT/E, He wMMenmero YKas3aHHOM (HX) aMUHOKMUCJIJIOTHOM (BIX)
Momubukauu (1) . B OIDHOM M3 BapMaHTOR OCYIEeCTBJIeHMSA Hu300peTeHUd,
yKaszaHHad MoIOMpuUKalMg BKJOUYAET 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WK
APIMHMHOM. B OOHOM M3 BapMaHTOB OCYWEeCTBJIEHUA M300peTeHusd,

YRazsaHHaAd MO,]:[I/ICDI/IK&LU/IF[ BKJIKUaeT 3aMeHy aMMHOKNMCJIOTEL JIM3VHOM. B
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OIHOM n3 BapMaHTOB OCYWeCTBJIEHNA n300peTeHNnd, yKasaHHada
MOOMOMKALMA BKJKUAET 3aMeHy aMMHOKMCIIOTHE apIMHMHOM.

B OOHOM ns3 BapUaHTOB OCYIWeCTBJIEHUA n300peTeHNn,
CKOHCTPYUPOBAHHEM TOKCMHOM KJIOCTPUIMM sSBJgeTca BoNT/F. lcxomHas
rocJjienoBaTeJbHOCTE BONT/F umMMeeT peIMCTPAlMOHHHM HOoMep UniProtKB
YP 001390123.

ABTOpPaAMU HacToAmWeIo n3obpeTeHMA OBLIIN UOEeHTUOMUMPOBAaHEL
HEeKOTOPHE AMVHOKMCJIOTHL, KOTOpPEHE ABJIAITCSH IpPEenrnodTUTeJIbHEMY
MUIIEHAMM IJIS aMUMHOKMUCJIOTHOM MOIOUMOMKAIIMM B TOKCHUHE KJIOCTPUIUN
BONT/F.

B oIOHOM M3 BapMaHTOB OCYUWECTBJIEHUA U300peTeHNsd, ecym
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/F, TO
YKa3aHHHM CKOHCTPYUPOBAHHEI BONT/F muMeeT MOOAMOUKAIIUI I10 MeHBLIIEH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmen mepe 1, 2, 3, 4,
5, 10, 15 mmm 20), BEHOpaHHEX M3: ASN 879, ASP 896, ASN 922, ASN
923, ASN 928, ASN 947, ASN 950, ASN 952, ASN 953, GLU 954, ASN
963, ASN 964, ASN 965, ASN 987, GLN 997, ASN 1037, ASP 1040, ASP

1045, ASN 1055 wmu ASP 1056; wmu Takasda(ue) aAMMHOKMCJIOTHA A (He)
MOIOMOUKALA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO N303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOTO BONT/F 1o BeJUMUMHE, KOoTOopasd IIO

MeHble Mepe Ha 0,2 (HamopuMmep, IO MeHbmel Mepe Ha 0,2, 0,3, 0,4,

0,5, 0,6, 0,7, 0,8, 0,9 miu 1) emmHMUH Pl BHIIe, UYeM BeJMUMHa Pl

Kakoro-Jmmbo OIpYyToTo MIOEHTUUYHOTI'O BoNT/F, He MMeRIero
YVKasaHHOM (BIX) aMMHOKMCJIO THOM (BIX) MoIudUKaALIUM (1) . B omHOM U3
BapMaHTOB OCYIleCTRJIEHU S nz3obpeTeHms, yKasz3aHHad MOIOMPUKALIMS

BKJIOUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WM aprMHMHOM. B OIOHOM U3
BaApPMaHTOBR OCYIIECTRBJIEHU A n300peTeHUd, YyKasaHHad MOIOUOUKALI A
BKJIOUaAET 3aMeHYy aMUMHOKMUCIIOTH JIM3MHOM. B OIHOM UM3 BapMaHTOB
OCVYIIECTRJIEHUA M300peTeHMsI, yKas3aHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKHUCJIOTE apTMHUHOM.

B omDHOM "3 BapMaHTOBR OCYIECTBJIeHUA M300peTeHUd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/F, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/F uMeeT MOIMOUKAILIUI IO MeHLIIelH
Mepe OIOHOM M3 aMMHOKMCIJIOT (HanpuMep, IO MeHbmenwm mepe 1, 2, 3, 4,
5, 10, 15 wmmm 20), BEHOpaHHEX M3: ASN 879, ASP 896, ASN 922, ASN
923, ASN 928, ASN 947, ASN 950, ASN 952, ASN 953, GLU 954, ASN
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963, ASN 964, ASN 965, ASN 987, GLN 997, ASN 1037, ASP 1040, ASP

1045, ASN 1055 wmu ASP 1056; wm Takasda(ue) aAMMHOKMCJIOTHA A (He)
MOIMOUKALA (1) CIIOCOOCTBYET (10T) YBeJIMUEeHUIO N303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOoTO BONT/E 1o BeJMUMHE, KOoTOopasd IIO

MeHble Mepe Ha 0,5 (HanpuMmep, OO MeHbmel Mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mium 1) emmHMUE pl BHIEe, UYeM BeJMuMHa pl Kakoro-Jmbo
IPpYyTOoTO UOEeHTUYUYHOTI'O BoNT/F, He MMeKIeIro YKasaHHOM (BIX)
AMUHOKMCJIO THOM (HIX ) MoOOUOUKALINMY (11) . B OIOHOM "3 BapMaHTOB
OCVYIIECTRBJIEHNA M300peTeHrd, yKasaHHad MOoIMPUKaALMS BKIOUAET 3aMeHY
AMMHOKMCJIOTH  JIM3MHOM MJIM  apPTMHMHOM. B omHOM M3 BapMaHTOB
OCYIIECTRBJIEHNA M300peTeHrsdI, yKas3aHHad MOoIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3UHOM. B OIOHOM U3 BaApMaHTOB OCYIIeCTBJIEHUSA
n300peTeHnUsa, yKasz3aHHad MOOMOUKAIMA BKJOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B omHOM "3 BapMaHTOBR OCYIECTBJIEHUA M300peTeHUd, ecnmu
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/F, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/F uMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMep, IO MeHbmenm mepe 1, 2, 3, 4,
5, 10, 15 wmmm 20), BEHOpaHHEX M3: ASN 879, ASP 896, ASN 922, ASN
923, ASN 928, ASN 947, ASN 950, ASN 952, ASN 953, GLU 954, ASN
963, ASN 964, ASN 965, ASN 987, GLN 997, ASN 1037, ASP 1040, ASP
1045, ASN 1055 wmu ASP 1056; wu Takasa(ue) aMMHOKMCJIOTHASA (Ble)
MOIUQUKALUSA (1) crnoco6CcTBRyeT (I0T) YBEeJIMUEeHUD N30BJIEeKTPUUECKOM
Touku (pl) CKOHCTpPyMpOBaHOoTO BONT/F 0o BeJUMUUHE, KOTOopas IIO
MeHbIlel Mepe Ha OIOHY eIMHUIY pl BHlle, uYeM BeJIMUMHA Pl KaKoTo-
Iubo OpyToro MUIEHTHMUYHOTO BoONT/F, He uMenmero YKa3aHHOM (HX)
AMUHOKMCJIOTHOM (HBIX ) MOOUOUKALINM (11) . B OIOHOM "3 BapMaHTOB
OCYIIECTRJIEHUA M300peTeHrsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WMJIM  aPTMHMHOM. B omHOM ™3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3UMHOM. B OOHOM U3 BapMaHTOB OCYIIeCTBJIEHUSA
n300peTeHnsa, yKasz3aHHad MOOMOMKAaILMA BKJOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B OIOHOM nus3 BapMaHTOB OCYIIECTRBJIEHUA n300peTeHMUd,
CKOHCTPYUPOBAHHEM TOKCMHOM KJIOCTPUIMM SBJgeTca BoNT/G. McxomHas

rnocjienoBaTeNbHOCTE BONT/G muMeeT permMcTpalMOHHB HoMep UniProtKB
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060393.

ABTOpPaMM HacToAmeIro n3o00peTeHms OBLIIN MOEeHTUOMUIMPOBAHEL
HEeKOTOpPHE aMUHOKMUCJIIOTHL, KOTOpPEE ABJIAITCA IPEenrouYTUTeJIbHEMM
MUIIEHAMM IJIS aMMHOKMCJIOTHOM MOIOUMOQMKALMM B TOKCHMHe KJIOCTPUIUN
BONT/G.

B omHOM ™3 BapMaHTOB OCYHECTBJIEHMA M300peTeHNsd, ecu
CKOHCTPYMPOBAHHEM TOKCMHOM KJIOCTPUONM ABJIAETCHA BONT/G, TO
VKasaHHE CKOHCTPYMPOBaHHEM BONT/G muMeeT MOIMOUKALIMI 10 MeHLIIeNR
Mepe OIOHOM M3 aMUHOKMCJIOT (HalpuMmMep, 10 MeHbmel mepe 1, 2, 3, 4,
5, 10 mam 15), BeOpaHHEX M3: ASP 900, ASN 909, ASN 910, GLU 912,
ASN 913, ASN 945, ASN 947, GLU 956, ASN 965, ASP 966, ASN 98¢,
ASN 1001, ASN 1038, ASP 1040, ASN 1046, ASP 1057, GLU 1073, ASN
1075 m ASN 1090; u Takad(mMe) aMMHOKMCJIJIOTHAL (Be) MOOUMKaLMs (1)
criocobceTByeT (10T) YBeJIMUeHUIO M30BJIeKTPUUeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E 1o BeJUUMHE, KOTOpas II0 MEeHbIleld Mepe Ha
0,2 (HanopuMmep, IO MeHbmEeM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,06, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIEe, UYeM BeJMuMHa pl Kakoro-Jmbo
OIpyToTO MIOEHTUUYHOTO BoNT/G, He MMeIeTro YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MoOIUOQUKALMM (11) . B OIOHOM nus3 BapMaHTOB
OCYIWEeCTBJIEHMA MU300peTeHMsa, YyKa3aHHad MOOMOMKaLMA BKJIOUaeT 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WJIM  aplMHMHOM. B  OIOHOM ¥3 BapMaHTOB
OCYIWEeCTBJIEHUA MU300peTeHMsAa, YyKa3aHHad MOOMOMKALMA BKJIIOUaeT 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM. B opmHOM U3 BapMaHTOB OCYIEeCTBJIEHUS
n300peTeHrsa, YyKa3aHHasa MOoOuUOMKALMA BKJIOYAET 3aMeHYy aMUHOKMICJIIOTEH
APTVHUHOM.

B oOHOM M3 BapMaHTOB OCYUECTBJIEHUA UN300peTeHNsd, ecyu
CKOHCTPYMPOBAHHEM TOKCMHOM KJIOCTPUOUM ABJIAETCHA BoONT/G, TO
VKasaHHEM CKOHCTPYMPOBaHHEM BONT/G uMeeT MOIMOUKAILIMI IIO0 MeHLIIel
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmep, IO MeHbmeln mepe 1, 2, 3, 4,
5, 10 mam 15), BeHOpaHHEX M3: ASP 900, ASN 909, ASN 910, GLU 912,
ASN 913, ASN 945, ASN 947, GLU 956, ASN 965, ASP 966, ASN 98¢,
ASN 1001, ASN 1038, ASP 1040, ASN 1046, ASP 1057, GLU 1073, ASN
1075 m ASN 1090; u Takasd(mMe) aMMHOKMCJIJIOTHAaL (BHe) MOoOUMKauMs (1)
criocobcTByeT (I0T) YBeJIMUeHUIO M30BJIeKTPUUEeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E @mo BeJUUMHE, KOTOpasd II0 MeHbIleld Mepe Ha

0,5 (HanpuMmep, O MeHbmlIEM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mm 1)
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eOoVHUMIE pl BHIlEe, UYeM BeJUUMHA Pl KaKoTo-JUOO OPpYTOT0 MOEHTUUHOI'O
BoNT/G, He MMeRIeIo VKas3aHHOM (BIX) AMMHOKMCJIJIOTHOM (BIX)
MoOubMKaLMM () . B OIDHOM M3 BapMaHTOB OCYIIECTRBJIEeHUS M300peTeHUs,
yKaszaHHad MOOMOUKALMA BKJIOUAET 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WJIU
apIMHMHOM. B OIOHOM M3 BapMaHTOB OCYIECTBJIeHUA U300peTeHusd,
yKas3aHHasa MoOouoMKaLuMsa BKJIKUYaAEeT 3aMeHy aMMHOKMCJIIOTH JIM3MHOM. B
OIOHOM n3 BapMaHTOB OCYIIEeCTBJIEHU A n300peTeHUd, yKasaHHad
MOIMOMKALIMA BKJIOUAET 3aMeHY aMMHOKUCIIOTH apTMHUHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA M300peTeHUd, ecnmu
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCH BONT/G, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/G uMeeT MOIMOUKALIMID IO MeHLIIeNl
Mepe OIOHOM M3 aMUMHOKMCIIOT (HalpuMmep, IO MeHbmel mepe 1, 2, 3, 4,
5, 10 mam 15), BeHOpaHHEX M3: ASP 900, ASN 909, ASN 910, GLU 912,
ASN 913, ASN 945, ASN 947, GLU 956, ASN 965, ASP 966, ASN 986,
ASN 1001, ASN 1038, ASP 1040, ASN 1046, ASP 1057, GLU 1073, ASN
1075 m ASN 1090; u Takasd(mMe) aMMHOKMCIJIOTHAaL (BHe) MOOUMKaLMsg (1)
criocodbcTByeT (I0T) YBeJIMUeHMIO M30BJIeKTPUUEeCKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E @mo BeJUUMHE, KOTOpas II0 MeHbIleld Mepe Ha
OOHY emuHMIY pl BpIle, dYeM BeJiMuMHa pl KakoTro-JgmuMbo IOpyTroITo
UISHTUYHOTO BONT/G, He MMeKnleI'o YKa3aHHOM (HX) aMUMHOKMUCJIJIOTHOM (BIX)
mMonubukauy () . B OODHOM M3 BapMaAHTOB OCYIECTBJIeHMS HM300peTeHUs,
yKas3aHHada MOoIMdMKalUMiag BKJOUaeT 3aMeHy aMUHOKMUCIIOTH JIM3VMHOM WJIN
ApTMHMHOM. B OIOHOM M3 BapMaHTOB OCYIIECTBJIEHUS U300peTeHu4d,
yKasaHHasd MoOuOMKaLMA BKJIUAET 3aMeHy aMUHOKMCJIJIOTHE JIM3MHOM. B
OIOHOM n3 BapMaHTOB OCYIIeCTBJIEHU A n300peTeHUd, yKasaHHad
MOIMOUMKALIMA BKJIIUAET 3aMeHY aMMHOKUCIIOTH apTHMHUHOM.

B OIHOM "3 BapMaHTOB OCYIIeCTBJIEHUA n300peTeHNnd,
CKOHCTPYMPOBAHHEIM TOKCHMHOM KJIOCTpUIUM ABJdeTca TeNT. McxonHad
nocJjienoBaTeNbHOCTE TeNT wuMeeT pPeTrMCTPalMOHHHY HoMep UniProtKRB
P04958.

ApTOpPaAMMU HaCTOAWETO n300peTeHnd OBLIN UOEHTUQULIMPOBAHE
HEKOTOPHE AMUHOKMUCJIIOTH, KOTOPHE ABJIARTCA NpenrnouTUTeJIbHEIMHA
MUIIEHAMM OJIS aMMHOKMCJIOTHOM MOIMPUKAIIMM B TOKCHMHEe KJIOCTPUINMN
TeNT.

B omHOM "3 BapMaHTOB OCYIECTBJIEHUA M300peTeHUd, ecyun

CKOHCTPYMPOBAHHEIM TOKCHMHOM KHOCTpMHMﬁ ABJIAETCA TeNT, TO
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VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/G muMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmenwm mepe 1, 2, 3, 4,
5, 10 mium 15), BeOpaHHEX M3: ASN 893, ASP 894, ASP 911, ASN 919,
ASN 927, ASN 928, GLU 929, GLN 968, ASN 972, GLU 973, GLU 1010,
ASP 1018, ASN 1079, ASN 1080, ASN 1081 m ASN 1097; u Takadg(ue)
AMMHOKMCJIOTHAa A (Ble) MOIUQUKALIMSA (1) crnocobCcTBRyeT (I0T) YBeJIMUEeHUI
UB0RJIeKTPUUECKOM TOUKM (pI) CKOHCTPYMPOBaAHOTO BONT/E oo
BeJIMUMHE, KOTOpas II0 MeHblel Mepe Ha 0,2 (HaopuMmMep, II0 MeHblel
mMepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 miuu 1) emuHUUE pPI
BHIIE, UYeM BeJMUMHa pl Kakoro-Jubo »Opyroro MIOeHTHUUHOTo TeNT, He
MenmeIo YVKa3aHHOM (BIX) AMUHOKMCJIO THOM (BIX ) MOIMPUKALIM (1) . B
OOHOM ns BapMaHTOB OCyWeCTBJIEHU A n3o00peTeHNnd, yKasaHHasda
MOOUOMKALMA BKJOUaAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM WJIM apIlMHUHOM.
B omHOM W¥3 BapMaHTOB OCYWeCTBJIeHUS MU300peTeHud, yKasaHHada
MOOMOMKALMA BKJOYAET 3aMeHYy aMUMHOKUCJIOTE JM3MHOM. B OIHOM U3
BapUaHTOB OCYyWeCTBJIEHUI n300peTeHnd, yKazaHHad MOIOMOQUKALIM A
BKJIOUAET 3aMeHy aMUHOKUCJIIOTH apIMHWUHOM.

B oOHOM M3 BapMaHTOB OCYILECTBJIEHNA M300peTeHNsd, ecJm
CKOHCTPYUPOBaHHEM TOKCMHOM KJIOCTPUONM ABJIIETCH TeNT, TO
YKasaHHEM CKOHCTPYMPOBAaHHEM TeNT umMmeeT MOOMOMKALMI IIO0 MeHbIeM
Mepe OINHOM M3 aMMHOKMCJIIOT (HalpuMmep, 10 MeHbmel Mmepe 1, 2, 3, 4,
5, 10 miom 15), BHOpaHHEX M3: ASN 893, ASP 894, ASP 911, ASN 919,
ASN 927, ASN 928, GLU 929, GLN 968, ASN 972, GLU 973, GLU 1010,
ASP 1018, ASN 1079, ASN 1080, ASN 1081 m ASN 1097; u Takasga(ue)
AMMHOKMCJIOTHA A (He) MOOMOPUKALMA (1) criocodbcTryeT (10T) YBeJIMUeHN
NB03JIEKTPUUECKON TOoukM (pl) CKOHCTPpyUpOBaHoTo TeNT 10 BeJIMUMHEH,
KOoTopasd IO MeHbmeM Mepe Ha 0,5 (HanopuMmep, IO MeHBIIEM Mepe Ha
0,5 0,6, 0,7, 0,8, 0,9 miou 1) emuHMUE pl BBIIE, YeM BeJMUMHa pI
KakoTro—-Jmbo »Opyroro MUIAeHTUMUYHOTO TeNT, He MMenmeI'o YKa3aHHOM (HX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALIMM (11) . B OIOHOM "3 BapMaHTOB
OCYWeCTBJIEHUA WU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
AMUHOKMCJIOTH — JIM3MHOM  WJIM  apTUHUHOM. B omHOM M3 BapMaHTOB
OCYIWeCTBJIEHUA MU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM. B OOHOM U3 BapUaHTOB OCYIeCTBJIEHNUHA
n300peTeHNa, YyKa3aHHada MOoOuUOMKALMA BKJOUAET 3aMeHy aMUHOKMCJIIOTEL

aApI'MIHMHOM.
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B omHOM ¥3 BapMaHTOBR OCYIUIECTBJIEHMSA M300peTeHusd, ecim
CKOHCTPYUPOBAaHHEM TOKCHMHOM KJIOCTPUONM ABJIIETCSH TeNT, TO
YKasaHHEM CKOHCTPYMPOBAHHEM TeNT umeeT MOOMOMKALMID II0 MeHbIen
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IIO0 MeHbmem mepe 1, 2, 3, 4,
5, 10 mam 15), BHOpaHHEX M3: ASN 893, ASP 894, ASP 911, ASN 919,
ASN 927, ASN 928, GLU 929, GLN 968, ASN 972, GLU 973, GLU 1010,
ASP 1018, ASN 1079, ASN 1080, ASN 1081 m ASN 1097; u Takadg(ue)
AMMHOKMCJIOTHA S (He) MOOMOUKALMA (1) crocodbcTryeT (10T) YBeJIMUeHN
UB0BJIEKTPUUECKON TOoukM (pl) CKOHCTPpyUMpOBaHoTo TeNT 1o BeJIMUMHEH,
KOoTopasa IO MeHbIleM Mepe Ha OOHY eIMHMLY Pl BHIle, uYeM BeJIMuMHa pl
KakoTro—-Jimbo »Opyroro UIAeHTUUYHOTO TeNT, He MMenmeIl'o YKa3aHHOM (HX)
AMUHOKMCJIOTHOM (HIX ) MOOUOUKALIWM (11) . B OIOHOM "3 BapMaHTOB
OCYIECTBJIEHUS M300peTeHusda, YKas3aHHasd MOOMOMKALMA BKJIKUYaAeT 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WMJIM  apPTMHMHOM. B onHOM ™3 BapuMaHTOB
OCYIECTRBJIEHUA M300peTeHMsda, YKasaHHasd MOOMOMKALMA BKIKUYAeT 3aMeHy
AMVHOKMCJIOTH  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIECTBJIEHN A
n3obpeTeHnUsa, yKasz3aHHad MOOMOMKALMA BKJOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B HacTodmeM uU300peTeHUMM MOTI'yT OBTE MCIOJBb30BaHH TOKCHWHE
KJIOCTPUIOMM PAas3JIMUHHX BUIOOB MMPOKOTO pada. TakuM o6pas3oM, B
KOHTEeKCTe HacCToAmero u3o0bpeTeHMsa, TepMMH «TOKCUH KJIOCTPUIUV»
O3BaTHBAaET TOKCWHEHI, nponyumpyeMele BakTepueln C. botulinum
(BOTYJIMHUUECKUIM HeMPOTOKCUMH cepoTurnor A, B, Ci, D, E, Fu G), C.
tetani (CTOJOHAUHEI HeMPOTOKCHH), C. butyricum (GOTYJIMHMUECKNUN
HEeMpPOTOKCUH ceporuna E) m C. baratii (BOTYJIMHMUECKMM HEMPOTOKCUH
ceporuna F), a Takxe MOOUIUMUUPOBAHHEE TOKCUHE KJIOCTPUOMM WMIU UX
[IPOU3BOIHEE, NIpoucCXondamye OT  JIOOBIX  BHIIeYKa3aHHBIX  TOKCUHOB.
TepMUH «TOKCHMH  KJIOCTPUIOMM»  TakKXe  OXBaTHBaeT BOoTYyJIMHUYE CKIUM
HeMPOTOKCUH cepoTura H.

BOTyJIMHMUECKUM HelpoTokcHH (BoNT) nponyuupyetrcsa OakTepuenn C.
botulinum B dopMe KPYIHOTO OeJIKOBOTO KOMILJIEKCa, COCTOSMEeIro U3
caMoro BoONT, of0Opasywolero KOMILJIEKC C Pa3JIMUHBEMKY BCIOMOTI'aTeJIbHEMU
BekaMr. B HacTodlmee BpeMd M3BECTHO BOCEMBb pPa3JIMUHBHIX KJIACCOB
OOTYJIMHNUE CKUX HEeMPOTOKCHUHOB, a VIMEHHO, OO TYJIMHUYUE CKUX
HeMpOTOKCMHOB cepoTunoes A, B, C;, D, E, F, G umu H, m BCe 53TH

TOKCHMHEL ¥VMEKT CXOIOHEIEe CTPYKTYPEL " MeXaHV3MEBI OeiCTBUSA. BoONT
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pPasJIMUHBEIX CEepOTUIIOB MOTYT OHITH MIOeHTUQULMPOBAaHE 1o X
VHaKTUBaLUN crieuuduue CKMUMHU HeNTPaln3yoIyMA AHTUCHBOPOTKAaMM,
opmryueM, TaKad KJIacCCUMKalMag I[1I0 CepoTUIlaM KOPpPpeJMpPyeT C I[IPOLLeHTOM
UIEHTUUYHOCTHM IIOCJIEIOBATEJIbHOCTEN Ha aMMHOKMCJIOTHOM YPOBHe. BeJku
BoNT @maHHOTO CepoTUlla TakXe IIOOpa3mesidTCd Ha pas3JIMuHble I[1OLTHUIIE
10 TPOLEHTY MIASHTUUHOCTM aMMHOKMUCJIOTHHX I[IOCJelOoBaTeJIbHOCTEN.

BoNT abcopbupylnTcsa B XeJIYODOUHO-KMIIEUHOM TpakKTe, U IIOoCje
nonamaHus B OOmMMM KPOBOTOK, OHM CBASHBATCA C I[IPeCUHAITHUUYECKOM
MeMOPaHOM XOJMHEePIMUYEeCKMX HEePBHBEIX OKOHUAHUM, UYTO CIOCOOCTBYET
npenynpexneHNn BEICBOOOXIEHN A HelpoMeOuaTopa aleTUJIXOJIMHAE .
BoNT/B, BoNT/D, BoNT/F " BoNT/G PaCHensIsoT
CHHaNTOOPeBUH/MeMOPaHHEI BeJloK, aCCOLUMMPOBaHHBM c Be3UKYJION
(VAMP) ; BONT/Ci, BONT/A u BoNT/E pacmellidoT aCCOLUUMUPOBAHHEIL C
CHHAIITOCOMOM HeJIok pasMepoM 25 xklla (SNAP-25), a BoNT/C1
pacuenasgeT CHMHTaKCHUH.

CTOJIOHAUHBIM TOKCHMH MOponyliMpyeTcs OakTepuer C. tetani OIHOTO
cepoTuUIia. C. butyricum npoOoyuMpyeT BONT/E, a C. baratii
nponyuupyeT BoNT/F.

TepMUH «TOKCHMH KJIOCTPUIMM» TakKXe OXBaTHBaeT MOIUOUIIMPOBAHHEE
TOKCMWHEL KJIOCTPUOUN u X [IPOM3BOOHEE, BKJIOUAS, HO He
OTpPaHMUMBASACE VMM, TOKCMHE, OINMCAaHHBEE HWXe. MoaMdUIIMPOBAaHHHM
TOKCUH KJIOCTPUIUM WJIM €TI0 IIPOM3BOIHOE MOTYT COOepXaTh OIHY WM
foJjiee aMMHOKMCIIOT, KOTOpHEEe OHJIM MOOUMQULUUPOBAHE I10 CPaBHEHUI C
AMMHOKMCJIO TaMIM HaTUBHOM (HeMOIUOUILIMPOBAHHOM) bopME! TOKCHHA
KJoCcTpuouii, JmbO OHM MOTYT CoIOepXaTh OIOHY MM ©OoJjiee BCTPOEHHBX
AMMHOKMCJIOT, KOTOPEE OTCYTCTBYT B HATUBHOM (HeMOOIUIUIIMPOBAHHONM)
bopMe ToKCHMHa KJOCTpuIMii. Tak, HaOpKMep, MOOMOULIMPOBAHHEM TOKCUH
KJIOCTPUONM MOXET VMETH MOIVOUIIMPOBaHHEE aMVHOKVCJIO THHE
INOCJIenOBaTEJIbLHOCTM B OIOHOM WM OoJiee OOoMeHaxX II0 CpPpaBHEHUD C
IOCJIenOoBaTEeJIbHOCT AMU HaTMUBHOTO (HeMOOUMOUUUPOBAHHOTO) TOKCHHA
KJoCcTpuouii. Takue MOOMOMKALIMM MOTYT CIHOCOOCTBOBATEL M3MEHEHU
OYHKIMOHAJILHEIX CBOMCTB TOKCHMHA, HalpuMep, ero BOUOJOTHMUECKOM
aKTMBHOCTM WJIM I[IEePCUCTEHTHOCTM. TakuM oOpaszsoM, B OIOHOM U3
BapMaHTOB OCYIEeCTRBJIeHUS U300peTeHrsa, CKOHCTPYMPOBAHHBIM TOKCHH
KJIOCTPUONM COTJIaCHO N300peTeHN npencrTaejdgaeT coboun

CKOHCprMpOBaHHbIIZ MOHM@MHMPOB&HHBIﬁ TOKCUMH KJ'[OCTpMI[I/HZ MJin
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CKOHCTPYUPOBaAHHOE MOOUOUUIMPOBAHHOE IPOM3BOLHOE TOKCHHA
KJIOCTPUIONM MM CKOHCTPYMPOBaAHHOE IIPOMBBOOHOE TOKCHMHA KJIOCTPUINM.

MomomudMUMPOBAHHEM TOKCUH KJIOCTPUIMM MOXeT MVMeThb OIOHY WU
BoJjlee MOIMOUMKaALMY B aMUHOKMCJIIOTHOM IIOCJIEeNOBATEeJIbHOCTHM TSIXeJIoN
nenm (TakoM Kak MOOMOUUUPOBAHHEM  He—moMmeH) , I'oe YyKa3aHHadg
MOIMOUMUMPORBAHHAaA TsaXKeJiasd Lellb CBA3EBAeTCA C HEPBHHEMM KJI€TKaMU-—
MUIIeHAMM C 0oJlee BHCOKOM MM 0OoJiee HM3KOM addMHHOCTLI, UYeM
HaTUBHLIM (HeMOIMOUIIMPOBaHHEIN ) TOKCUH KJIOCTPUONM . Takue
MomuoMKaluM B He—IOOMeHe MOTYT BKJIOUATE MOOMOMKALIMKD OCTATKOB B
TaHTJIMO3UIO-CBA3LBakIeM calTe He-IoMeHa MJIM B CcaliTe CBSA3LHBaHUA C
BesnxoM (SVZ2 wmIM CHMHANITOTAIMMHOM), T'Ie YyKa3aHHas MOoIMOMKAaLMA
IPUBOOUT K M3MEHEeHUK YPOBHSA CBASBHBAHMA C PELeNTOPOM TaHIUIMO3MIa
u/ MM ¢ OeJIKOBHEIM PelelTOPOM HEePBHHX KJISTOK-MMIleHel. I[IpUMepH
TakKMX MOOMOUUUMPOBAHHHX TOKCUHOB KJIIOCTPMIMM ONMCaHE B 3agBkax WO
2006/027207 n WO 2006/114308, KOTOpPEHIE BO BCeM CBOENM I[IOJIHOTE
BBOIOATCA B HACTOAMlee ONMCaHMe MIOCPelCTBOM CCHUIKU.

MomomMdUMUIMPOBAHHEM TOKCUH KJIOCTPUIMM MOXeT MMeTh OIOHY WU
BoJjiee MOOMOMKALIMM B aMMHOKMUCJIOTHOM IIOCJIENOBATEJIBHOCTU JIeTKOM
Lueny, HalpuMmep, MoOupMKaluUM B CyOCTpaT-CBA3HBaKIEM IOMEeHe WM B
KaTaJUuTUUYEeCKOM IOMeHe, T'IOe YKa3aHHEEe MOOMOMKALMM MOTYT M3MEHATH
WM  MOOMOUUIUPOBATE CHEUUMPUUHOCTL MOIMMLMpPOoBaHHOM LC K OeJKy
SNARE . [TprMepEL TaKUX MOIOMOUUMPOBaHHEX TOKCHMHOB KJIOCTPUONI
onMcaHsl B 3adBke WO 2010/120766 m B 3asgBke CIIA 2011/0318385,
KOTOPEHE BO BCeM CBOeM IIOJIHOTe BBOOATCS B HaCToOslMee OIMCaHMue
[IOCPEenCTBOM CCBUIKM.

MoaudUMUIUPOBAHHEM TOKCUH KJIOCTPUIMUM MOXeT MMeTh OIOHY WK
BoJjiee MOOMOUKAILIMI, KOTOPHE IIOBHINAIRT WMJIM CHMXAT OMOJIOTUUECKYIO
AKTMBHOCTL U/UJIU OUOJIOTUUECKYD IEePCUCTEHTHOCTL MOIUOUIUPOBAHHOTO
TOKCUHA  KJOCTPUINN. Taxk, HalnpuMmep, MOOMOUUMPOBAHHEI  TOKCUH
KJOCTPUIOMM MOXeT CcoIepXaThb MOTHMEB Ha OCHOBe JeMlMHa WMIM TUPO3UHA,
Toe yKas3aHHBIM MOTUB CTUMYJIMPYET MOBHIIEHNE VI CHUXEHUE
OMOJIOTUUECKOM AaKTUBHOCTM U/MIM OMOJIOTHMUECKOM IIepPCUCTEeHTHOCTU
MOOMOUUMPOBAHHOTO TOKCHMHAa KJOCTpuaMi. IoOXOOAmMMMM MOTHMBAaMM Ha
OCHOBe JleMluMHa ABJISTCS XDxxxLL, xXExxxLL, xExxxIL u XExXXxXLM (rme
X O3HauvaeT JIOOYID aMUHOKMCIIOTY) . IlloOxXomamyMM MOTMBOM Ha OCHOBe

TUPO3MHa ABJfAeTcsa Y-x-x-Hy (rme Hy oO3HadaeT coboll TuUIpodoOHYIO
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AMUHOKMCJIOTY) . IIpMMepHE  MOIOMOUUUPOBAHHHX TOKCMHOB  KJIOCTPUIMUM,
comepXamux MOTMBE Ha OCHOBe JIeMliMHa U THUPO3MHAa, OIMCAaHH B 3afdBKe
WO 2002/08268, KOoTopas BO BCeM CBOeM IIOJIHOTe BBOIUTCS B
HacTosdllee OIMCaHMe IOCPeldCTBOM CCHUIKM.

TepMMH «TOKCUH KJIOCTPUIUN» OXBATHBAEeT TUOPUIHEE U XUMEPHHE
TOKCMHE KJIOCTPpUAOUM. IMOPUOHBIT TOKCHMH KJOCTPUIUM COIOEPXUT  II0
MeHbIIel Mepe YacThb JIeTKOM LelM, IIPOUCXOoOgmel OT OOHOT'O TOKCUHA
KJIOCTPUIOIMM WJIM eTo IOoOTUIla, M II0 MeHbllel Mepe UYacThb TsSXKeJIoNn
nenu, IpoUCXOoOAamer OT OPYTOTo TOKCUHA  KJIOCTPUMIMM MM  €T0
nogTuria . B onmHOM U3 BapMaHTOB OCYIECTBJIEHUA  M300peTeHud,
TUOPUOHEIM  TOKCHMH  KJOCTPMIMM  MOXET comepxaThb [IOJIHOPa3MEPHYIO
Jerkyn Lelb, IPOUCXOOAMYK OT TOKCUMHA KJIOCTPUIMUM OOHOTO IIOOTHIIA,
M TASRKeJIYID Lelb, OIPOMCXOIANYKHD OT TOKCHMHA KJIOCTPMIMM IOPpYyToTo
IIOOTHIIa. B IpyI'OM BapMaHTe OCYNecCTBJIeHMA U300peTeHUsa, XVMEePHHM
TOKCUH KJIOCTPUIMM MOXeT COIOepXaTb UYacTh (HaopuMep, CBI3HBAaMUN
IOIOMeH) TSKeJIOM LelM TOKCHMHA KJIOCTPUIAMUM OIOHOTO IOOTHUIIA M YacThb
TAXEeJION  lenwu, IPOUCXOOAmEeN oT TOKCHHA KJIOCTPUOUNM  OPYyTOTO
IOOTHUIIa. AHAJOTMUHO MM aJIbTEPHATUMRBHO, TepaleBTUUeCKUN BJIeMeHT
MOXeT COOepXaThb YacTHM JEeTKOM IlenM, IIPOMCXOoOAmMe OT Pa3JIMUHHX
TOKCUHOB  KJIOCTPUIMMN. Takve  TUOPUIOHBEE WM  XMMEPHEE  TOKCUHE
KJIOCTPUOVY MOT'YT OHTL MCIIOJL30BAaHLE, HaIpKMep, B KaueCTBe CPenCcTB
OJIS OOCTaBKM TepalleBTUUECKM LeHHBX DBJEeMeHTOB HSTUX TOKCUHOB
KJIOCTPUONM nauMeHTaMm c VIMMYHOJIOTHUECKOM PEB3UCTEHTHOCTLIO K
TOKCUHY  KJOCTPUIUM  OTaHHOTO nooTura; naumMeHTaM, Yy  KOTOPHX
KOHIIeHTpalMsa pPelelTopoB IJS OOMeHa, CBA3HBAKIEToCsS C TSKeJIOoN
LIenbld OAaHHOTO TOKCHHAa KJIOCTPUIMM, MOXeT COCTAaBJIATL HIWXe CcpelHeM
BEJIMUMHEL; VI naumyeHTaM, N KOTOPHX MOXeT IPUCYTCTBOBATH
PE3UCTEeHTHEI K I[IpoTea3e BapMaHT cybcTpaTa MeMOpaHHOTO WM
BE3MKYJIAPHOTO TOKCHMHa (HanopuMep, SNAP-25, VAMP ¥ CHMHTaAKCHH) .
TubpUOHEE ¥ XMMEepPHHEe TOKCHMHH KJOCTPMIMM ONMCAHHE B IyOJIMKaALUU
3aaBku CIMA 8071110, xoTopas BO BCeM CBOeM IIOJJHOTe BBOIOMTCA B
HacToOAMlee ONMCaHMe IIOCPEeICTBOM CCHUJIKM. TakuM oOpasoM, B OIHOM U3
BapMaHTOB OCYIEeCTBJIeHUI U300peTeHrsa, CKOHCTPYMPOBAHHHBN TOKCHH
KJIOCTPUONM COTJIaCHO n300peTeHnrn npencTaBJIgeT cobom
CKOHCTPYUPOBAHHEM TUOPUOHLI TOKCUH KJIOCTPUOUM M

CKOHCprMpOBaHHBIIZ XMMepHBIf;I TOKCUMH KJ'IOCTpI/I,JIT/[ﬁ.



58

TepMMH «TOKCHUH KJIOCTPUIMM» OXBAaTHBAeT peTapleTUPOBaHHHE
TOKCMHE KJIOCTPUONM . PeTapreTUpPOBaHHEN TOKCUH KJIOCTPUOUN
IpeICcTaBJIgeT COOOM TOKCUH KJIOCTPUAMM, KOTOPEM OBJI MOOUOMUMPOBAaH
Tak, yTOOE OH  BKJIOUAJI BOK30TeHHBM JIMIaHI, M3BECTHEM  Kak
«TapreTupywomasg MOJIeKyJa» (TM) . T BHOUpaT Tak, yTOOR OHa
oBecrneuruBajla CHeLUMOUUHOCTL CBSA3EBAHMA C HYXHOM KJETKOW-MMUIEeHBIo,
M B IIpollecce peTapreTyHIa, HaTMBHas CBA3HBakllas YacTb TOKCUHA
KJIOCTpUOu (HanpuMep, He—-nomMeH uaM Hec—goMeH) MoOTJIa OBTH yIalleHa.
TexHOJIOTMSA peTapleTHUHI'a OlMcaHa, HalpuMep, B EP-B-0689459; WO
1994/021300; EP-B-0939818; Us 6461617; Us 7192596; WO
1998/007864; EP-B-0826051; US 5989545; US 6395513; US 6962703;
WO 1996/033273; EP-B-0996468; US 7052702; WO 1999/017806; EP-B-
1107794; Us 6632440; WO 2000/010598; WO 2001/21213; WO
2006/059093; WO 2000/62814; WO 2000/04926; WO 1993/15766; WO
2000/611%92; wm WO 1999/58571, rme BCe yKasaHHHe IIyQUMKALUM BO

BCel CBOeM IIOJIHOTe BBOIOATCA B HacCTofAlmlee OIMCaHMue IIoCpeICTBOM

ccruiku. TaxkuM ofBpasoM, B OOHOM M3 BapMaHTOB OCYMECTBJIEHUS
nz300peTeHUd, CKOHCTPYUPOBaHHE TOKCUH KJIOCTPUONN COTJIaCHO
1N300peTEeHND IpencraBJIgeT cobon CKOHCTPYMPOBAHHHM

peTapreTUMPOBAHHEM TOKCUH KJIOCTPUIOMMI.

HacTosamee mu3o0bpeTeHMe TakXe OTHOCUTCSA K TOKCHMHAM KJIOCTPUINM,
KOTOPHE ¥MelT He-HATUBHHY calT pacHeljieHusa IOIpoTea30M. B  Takux
TOKCUHAX KJIOCTPUIOMNM, HATHMBHEM CalT pacllellJIeHUsS IIpoTea30y (Takxe
M3BECTHHEI KakK calT aKTUBallMM, OIMCAHHHYM Boe) ObBJI MOOMOMUIUPOBAH
MM 3aMeHeH calToM pacllellJIeHMsS TIIPpoTeal30M, KOTOPHM He SABJISEeTCH

HaTVMBHBEIM IOJIA IOaHHOI'O TOKCHMHa KﬂOCTpMHMﬁ (To eCThb, SK3O0I'eHHEIM

camToMm pacmenﬂeHMH). i pacumellJIeHM A STOIO camTa TpebyeTcd
OK30T'€eHHaA InpoTreasa, KOoTOpad IIO3BOJIAET Jrydiie peryJimpoBaThb
IIPOOOJIKNTEJIEHOCTE u JIOKaJIM3alllio COOBITHUM pacmellJIeHMA . He-

HaTHMBHBEMM CaWTaMM pacllellJIeHMs [OIpoTeasoM, KOTOpHEe MOTYT OHThb
VCIIOJIb30BAHH B TOKCHMHAX KJIOCTPUANM, SABJIAOTCH:

SHTepokMHa3a (DDDDKJ)

PaxkTop Xa (IEGRJ/IDGR])

TEV (BMpyC I'paBUPOBKM Tabaka) (ENLYFQ|G)

TpoMObuH (LVPRJGS)

PreScission (LEVLFOJGP) .
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Hpy M camTamu pacienjeHmns IpoTeas3on ABJIAKTCSA
[IOCJIeOOBATEJIbHOCTHU pacro3HaBaHMA, KOTOPHE PacCHerJIanTC A
HEelIMTOTOKCHUUECKOM IIpOoTeasol, HalpuMep, JeTKOoM Ilelbl HEeMPOTOKCHMHA
KJIOCTPUONN . TaxkuMm camTaMm ABJIAKTCSH [IOCJIeIOBaTEeJIbHOCTH,
pacno3Hawmme 6Oeygku SNARE (Hanpumep, SNAP-25, cuHTakcuH, VAMP),
KOTOPHE pPacULellJIflTCad HeUMTOTOKCUUeCKMMM IIpoTea3aMu, TakKuMU Kak
Jerkasa ernb HeMpPOTOKCHHA KJIOCTPUOMM . TOKCMHEL KJIOCTPUOUM,
comepxalye He-HaTUMBHEE CaMTH pPaclellJieHUMs I[IpoTeas30M, OIMCaHH B
nmaTeHTe CIIA 7132259, naTeHTe EP1206554-B2 wm B 3agBke CIA
2007/0166332, KOTOpHE BO BCEM CBOEM IIOJIHOTE BBOOATCS B HaCTOSAIee

OIlMCaHMe IIOCPEenCTBOM CCHUIKM., TepMMH «camtT pacumellJIeH1A HpOTeaBOﬁ»

TaKXxe OXBaTHBaeT VMHTEeUH, KOTOpHﬁ IIpenocraBjidaeT cobomn
CaMOpacCHellJIAIYyICA II0CJIeIOBaTEJIEHOCTE . Peaxuuga ayTOCHHaﬂCMHPa
peryimpyeTrc4d, HallplrMep, IIyTeM VIBMEeHeHNMA KOHLEHTpalurM

NIPUCYTCTBYKRIETO BOCCTAHOBUTEJIA.
HacTosamee wu300peTeHMe TaKXe OXBAaTHBAEeT TOKCUHH KJIOCTPUINM,
comepxamme «canmT OeCTPYKTUBHOTO PaclIerJeHna» . B YKa3aHHBEX
TOKCHMHax KJOCTPUONM, He-HaTUBHEIM CalT pacllellJIeHUs [IpoTeas30on
BBOOAT B TOKCUH KJIOCTPMAMM B TIIOJIOXKEHMe, BHOpPaHHOEe TakK, YTOOH
paclerjieHrMe B YKa3aHHOM calTe I[IPUBOOMIIO K CHIKEHUMID aKTHUBHOCTU
WM K MHaKTMBALUMM  TOKCHMHA  KJIOCTPUIMM. CalT OeCTPYyKTMUBHOTIO
pacumenjieHMs IpoTeas30l MOXeT OHTb BOCIPUMMUMEBEIM K PacCHellJIeH U
JIOKAJIBHOM IIpOTeas0l, B pesyJibTaTe Yel'0 TOKCHMH KJIOCTPUIMUM, IOCJe
ero BBeIOeHMA, MOXeT MUTPUPOBaATL B IIOJIOXKEeHMe, He ABJIAKIleecHd
MUIIEeHBb. [OAXOOAMYMMY He-HaTUMBHEIMM CalTaMM pPaclellJleHrsa IpoTeas3on
ABJIAITCHA CaWTH, ONMCAaHHHEE BHIMEe. TOKCHMHE KJIOCTPUIONM, CcoIepXamue
camuT OECTPYKTHUBHOTO pacllernjeHmnsd, OIIMCAaHEL B 3aAaBKax WO
2010/094905 m WO 2002/044199, KOTOpEIE BO BCeM CBOENM I[IOJIHOTE
BBOIOATCA B HaCToOdllee ONIMCaHMe IIOCPelCTBOM CCHUJIKU.
CKOHCTPYMPOBAHHEIE TOKCHHE KJIOCTPUIUNM COTJIaCHO U300peTeHUD,
OCODOEeHHO MX KOMIIOHEHT, TakOM Kak JeTrkasd 1lelb, MOTYyT OHTH
[ISTMIMpoOBaHEl OJI4 [NOBBIIEHMSA CTaOMILHOCTHM, HalpUMep, YBeJIMUeHUd
IPOOOJIKUTEJILHOCTM IOeMCTBUSA TaKoTr'o KOMIOHeHTa, Kak Jierkas Lelb.
[ISTmnmMpoBaHme ABJIAETCA OCOOEHHO IIPEeNIOUTUTENIBHEM, eCcJiM Jierkad
Lelb COOCPXMUT nporeasy BONT/A, B Wi Ci. [I3T'mnnpoBaHMe

NpeOlIouTUTEeJIbHO BKJIOUaeT IpucoenmHeHMe I[I0I' xk N-KOHLY TaKoOIO
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KOMIIOHEHTa, Kak JeTrkasd lelb. Tak, HanopuMep, N-KOHell JIeTKOM Ilelu
MOXeT OBTh VYIOJMHEH 3a CUeT I[IPUMCOEeNMHEHMS OIOHOTO WM 0OoJee
AMMHOKMCJIOTHEIX OCTATKOB (HalpuMMep, LUCTeuHa), KOTOPHE MOI'YT OHTb
OOVHAKOBEIMU  WMJIM  Pa3JIMUHBEIMMU . OnvH wmiIm  ©oJjiee M3  yKasaHHHX
AMMHOKMCJIOTHEIX OCTATKOB MOT'YT MMETHL CBOK CODOCTBEHHYK MOJIEKYJIY
nar, IIPUCOENVHEHHYK K 5BTHM OCTaTKaM (HanpuMep, KOBAJIEHTHO
CBASAHHYID MOJIEeKYJIY) . IlpuMep TaKoM TexXHOJIOTMM OIIMCaH B 3afdBKe
W02007/104567, KOoTOpad BO BCel cBoen I[IOJIHOTE BBOIMTCS B
HacToAmlee ONMCaHMe IIOCPeldCTBOM CCHUJIKM.

CKOHCTPYMPOBaAHHEE TOKCUHE KJOCTPUOMM COTJIACHO U300peTeHU
MOTYT He COoIepXaThk KOMILJIeKCc—-ofOpasyromux ©OeJIKOB, KOTOPHE OOBYHO
IPUCYTCTBYIOT B IMIPUPOIHOM KOMILJIEeKCEe TOKCHHAa KJIOCTPUINM.

CKOHCTPYUPOBAHHHY TOKCUH KJIOCTPUIUM COTJIACHO M300peTeHUn

MOXeT TaKxXe ComepXaThb OTPaHUYEHHOE UM CJIIO HeCTaHIapTHEX
AMUHOKMCJIOT . Taxkum obpasoM, B CKOHCTPYUPOBAHHEX TOKCHMHAaxX
KJIOCTPUOUN COTJIaCHO n300peTeHND, AMUHOKMCJIOTEL  MOTYT OHITH

3aMEHEHE], He TOJIBKO 20 CTaHIOapTHEMM AMMHORKMCIIOTaMM , HO n

HeCTaHIOapTHEIMM aMMHOKMCIIOTaMM (TaxkuMM Kak 4—I‘I/I,JIpOKCT/[HpOJ'H/IH, 6-N-

Me TUJIJIN3YH, 2—-aMMHOM30OMaCJIgHa g KMCJIOTa, M30BaJIMH u o
METUIJICEPUH) . AMMHOKMCJIOTHEE OCTATKM IIOJUIIENTHUIA KIOCTPUIMM MOTYT
OLITE 3aMeHeHH OTPaHMUEHHHM UMCJIOM HEKOHCEPBATHBHEIX aMMHOKMUCIIOT;
aMMHOKMUCJIIOT, KOTOPHE He KOOUPYITCA TeHeTUUeCKM  KOIOOM; u
HEeNPUPOOHEX aMUHOKMCIIOT. CKOHCTPYUPOBAHHEHE TOKCHMHE —KJIOCTPUIOUNM
COTJIaCcHO n300peTeHND MOTYT TaKxe comepxaThb HEeNpUPOIHEe
AMMHOKMCJIOTHEIE OCTATKIU.

HenpupOOHEIMM aMMHOKMCJIOTaMM SBJAKTCSA, HO He OT'PaHUUMBAKTCHA
MMM, TpaHC—-3-MeTUJINPOJINH, 2, 4-MeTaHOIIPOJIMH, umc-4-
TUIOPOKCUIIPOJIVH, TpaHC—4-TUIPOKCUIIPOJIMH, N-MeTUITJIMULNVH,
aJIJIOTPEOHMH, MeTUJITPEOHMUH, TUIPOKCUB TUIILIMCTENH,
TUIPOKCUB TUIITOMOLIMICTENH, HUTPOTJIY TaMWH, TOMOTUIY TaMMH,
IUIIEKOJMHOBAS KMCJOTa, TpeT-JeMlMH, HopBaJlMH, 2-a3abdeHuyIaJlaHUH,
3-azadeHnIIaJIaHNH, d-a3zadpeHnIalaHH u d-pTOopdheHMIIAJIaHNH .
CrieumaJiMcTaM M3BEeCTHO HECKOJBKO METOIOB BBeIeHMSA HEIIPUPOIHBIX
aMMHOKMCJIOTHEIX OCTaTKOB B Oenku. Tak, HalpuUMep, MOXeT OHTb

UCIIOJIb30OBaHa 1In Vvitro cucrtemMa, B KOTOPOM HOHCEHC-MyTaluyu OBLIU
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VHTUOUPOBAaHE [IOCPEenCcTBOM XUMHUUEeCKA aAMMHOAUMUIIMPOBaHHEIX
CYIIPECCOPHEIX TPHK. MeTomw CHUHTERa AMMHOKMCJIOT u MeTOOH
aMMHoOauuMporaHmd TPHK WM3BeCTHH cClelajiMCcTaM. TPaHCKPUIILIMID U

TPaHCJAUMID ILIJIa3MUI, COoOepXallMX HOHCEeHC-MyTalulM, OCYMeCTBIISDT B
BeCcKJIeTOUHOM cucTeMe, comepxamen DKCTPaKT S30 E. coli u
KOMMEPUEeCKM NOOCTYIHEHEe OGepMeHTH, a TaKXe IpyI'Me peal'eHTH. BeJiku
ouMmamRT C ODOMOmbI xXpoMaTorpadum. CM., Haopumep, Robertson et
al., J. Am. Chem. Soc. 113: 2722. 1921; Ellman et al, Methods
Enzymol. 202:3 01, 1991; Chung et al, Science 259: 806-9, 1993; u
Chung et al, Proc. Natl. Acad. Sci. USA 90: 10145-9, 1993). Bo
BTOPOM MeTOoIe, TPAaHCHALMI OCYWeCTBJIAKT B oouuTax Xenopus IMIyTeM
MUKPOVHBEKLINU MyTUPOBaHHOM MPHK ¥ XMMMUECKM aMUHOAUUIVPOBAHHHX
cymnpeccopHex TPHK (Turcatti et al, J. Biol. Chem. 271: 19991-8, 1996). B
TpeTbeM MeToIe, KJIeTKu K. colli KyJBTUBUPYT B OTCYTCTBUM

HpMpOﬂHOﬁ AMVHOKMCIJIOTEI, KOTOpad OOJIXHAa OBITE 3aMeHeHa (Hanpmmep,

beHmJIasIaHMHA) , " B OPUCYTCTBUU HYXHOM (BIX) HeIpUpPOOHOM (HX)
AMUHOKMCJIO TEL (aMMHOKMCJIIOT) (HanopuMep, 2—-azabdpeHnIIalaHNHE, 3-
azadeHMIIaIaHVHE, d-azadpeHnIIajlaHHa u d-dpTopdeHUIIaIaHMHA ) .

HenpupomHyio AMVHOKMCJIIOTY BBOIOAT B IOJIUTIEITUL BMECTO ee
IpUPOIOHOTO aHaJiora. CMm., Koide et al, Biochem. 33: 7470-6, 1994.

CKOHCTPYMPOBAHHEE TOKCHHE KJIOCTPUIONY COTJIaCHO M300peTeHUIO
MOTYT OBITH IIOJIyUeHE C I[IpMMeHeHMeM MeTOHOB  pPeKOMOMHAaHTHEX
HYKJIEMHOBHIX  KMCJIOT. TakuM  oBpas3oM, B OIHOM U3 BapMaHTOB
OCYMEeCTRBJICHUS U300peTeHUsa, CKOHCTPYMPOBAHHENM TOKCHMH KJIOCTPUINMN
(oM CaHHBM BHIIE ) IpencTaBJideT cobom PEKOMOMHAHTHO
CKOHCTPYMPOBAHHEI TOKCUH KJIOCTPUIUMN.

B mpyroM cBOeM acIlleKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
HYKJIEMHOBOM KMCJIOTe (HanpuMep, IHK) , comepxamemn
[IOCJIENOBATEJIbLHOCTE HYKJIEMHOBOM KMCJIOTHI, KOIUPYIIYIO
CKOHCTPYMPOBAHHEI TOKCUH KJIOCTPMIMM, OIMCAHHBEI BHIle. B OOHOM U3
BapMaHTOB OCYIEeCTRBJIEHU A n3obpeTeHms, [IOCJIENOBATEJILHOCTD
HYKJIEMHOBOM KMCJIOTH IIOJIyUalnT Kak uacTb JHK-BekToOpa, coIepXxalero
[IPOMOTOP M TEPMMHATOP.

B OpennouTuTeJILHOM  BapuaHTe OCYIIECTBJIEHUA  M300peTeHusd,
BEeKTOp MMeeT IIPpOMOTOP, BHOPAHHEN M3 IIPOMOTOPOB, MHIYLUPYEMEIX

al'éHTOM B THUIIMYHEX YCJIOBUMAX MHIOYUIVMPOBAHIMA:
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Tac (rmubpunm), IPTG, 0,2 mM (0,05-2,0 MM)

AraBAD, L-apabuHoza, 0,2% (0,002-0,4%)

T7-lac-onepatop, IPTG, 0,2 MM (0,05-2,0 mMM)

B OpyT'OM NpenrlouTUTeJIEHOM BapMaHTe OCYIleCTBJIEHN A
nzofbpeTeHusa, BEKTOP UMeeT IIPOMOTOP, BHOPAHHHM M3 IIPOMOTOPOB,
VHOYLUUPYEMEX al'€HTOM B TUIIMUHEIX YCJOBMAX MHIOYUMPOBAHMUA:

Tac (rubpun), IPTG, 0,2 MM (0,05-2,0 MM)

AraBAD, L-apabuhHoza, 0,2% (0,002-0,4%)

T7-lac-onepatop, IPTG, 0,2 MM (0,05-2,0 MM)

T5-lac-onepatop, IPTG, 0,2 MM (0,05-2,0 MM)

MoJIeKyJIH HYKJIEMHOBOM KMCJIOTH COTJIaCHO M300peTeHUsS MOTYT OHTh
IIOJIYUeHBE JIOOBM IIOOXOOAMMM  CIocoBoM, M3BECTHEM ClHelMaJMCTaM.
TakuM o00pa30M, MOJIEKYJIH HYKJEeMHOBOM KMCJOTH MOTYT OBTL II0JIYUEHEH
MeTOoOaMM XVMUUECKOTO CHMHTez3a. AJILTEepHaTUBHO, MOJIEKYJIE
HYKJIEMHOBOM KMCJIOTH COTJIACHO M300peTeHMIo MOTYT OBTHL IIOJIYYEeHH
MeToIOaMM MOJIEKYJIAPHOM OMOJIOTUMN.

ITHK-KOHCTPYKILMIO COTJIacHO n300peTeHnn, IpenrnouYyTUTeJIbHO,
KOHCTPYUPRYT in silico, a 3aTeM CHHTE3UPYIT CTaHIapTHEMA
MeTOomaMm cuHTe3a HHK.

IOaHHBEe, TIOJIyUeHHBEe IJIS BHIEYIIOMSHYTOM IIOCJIedOoBaTeJIbHOCTHU
HYKJIEMHOBOM  KMCJIOTH, MOIUOULIIMPYIOT, HO Heobsa3aTeJIbHO, nyTeM
CMelleHMs KOIOHOB B COOTBETCTBUM C MCIOJbL3YEeMOM DKCIPEeCCHUOHHOM
CHUCTeMOM KOHEUHHX KJIeTOK-X03deB (HampuMmep, E. coli).

B OIHOM u3 BapMaHTOB OCyMeCTRBJICHUS n3obpeTeHus,
I[IOCJIEOOBRATEJILHOCTRIO HYKJIEMHOBOM KMCJIOTH, KOoIUpYyomen
CKOHCTPYMPOBAHHEI TOKCHMH KJOCTPMIOMM, OIMCAHHBNM BHIIe, SABJISETCH
[IOCJIeIOBATEJILHOCTEL HYKJIEMHOBOM KMCJIOTH, KOTOpas IO MeHbIel Mepe
Ha 70% (HanopuMmep, IO MeHbIeM Mepe Ha 75, 80, 85, 90, 95, 97, 98
M 99%) MOEeHTUYHA IOCJIeIOBATEJILHOCTM  HYKJIEMHOBOM  KUCJIOTH,
BHOpaHHo¥ M3 SEQ ID NN: 3, 5, 7 um 9.

B omHOM M3 CBOMX aCIIeKTOB, HaCTOdlee M300peTeHMe OTHOCUTCH K
[IOCJIeIOBATEJILHOCTU HYKJIEMHOBOM KMCJIOTH, KOTOpas IO MeHbIel Mepe
Ha 70% (HanopuMmep, IO MeHbIeM Mepe Ha 75, 80, 85, 90, 95, 97, 98
I 99%) MOEHTUYHA [IOCJIeIOBATEJILHOCTM  HYKJIEMHOBOM  KUCJIOTH,
BHOpaHHOM m®3 SEQ ID NN: 3, 5, 7 m 9. B oOHOM M3 BapMaHTOB

OCymeCTBIJIEHNMA MBO@peTeHMFI, IocjienoBaTeJIbHOCTDb HYKHGI/IHOBOIZ
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KMCJIOTE TIIO MeHbmel Mepe Ha 90% uIeHTHMUYHa II0CJedoBaTeJIbHOCTU
HYKJIEMHOBOWM KMCJIOTH, BHOpaHHOM M3 SEQ ID NN: 3, 5, 7 u 9.

HacTosamee wm300peTeHUe Takxe OTHOCUTCHA K  I[OJUIENTUIAM,
KOOUPYEMEIM IIOCJIEeIOBATEJILHOCTAMM HYKJIEMHOBOM KMCJIOTH, OIMCAaHHBEMMA
Brile. TakuMmM o0O6pasoM, B OIOHOM M3 CBOUX acCIeKTOB, HacTodllee
n300peTeHre OTHOCUTCH K IIOJIMIIENTUOY, ComepXalleMy aMMHOKMCJIIOTHYIO
IOCJIeNOBATEJIbHOCTL, KOTOpas II0 MeHbmel Mepe Ha 70% (Hanopumep, IO
MeHbIet Mepe Ha 75, 80, 85, 90, 95, 97, 98 wmam 99%) uUIeHTUUHA
AMMHOKMCJIOTHOM IIOCJIeNoBaTeJIbHOCTM, BHOpaHHOM M3 SEQ ID NN: 4, 6,
8 m 10. B omHOM U3 BapMaHTOB OCYWeCTBJIEHMA U300peTeHUHd,
AMMHOKMCJIOTHAA  [IOCJEeIOBaTEeJIbHOCTD 10 MeHbBIIe¥  Mepe  Ha 90%
UISeHTUYHA aMMHOKMCJIOTHOM IIOCJIeIOoBaTeJIbHOCTHM, BHOpaHHOM M3 SEQ ID
NN: 4, 6, 8 m 10.

B OIOHOM n3 BaApMaHTOB OCYIeCTBJIEHUA n300peTeHMnd,
CKOHCTPYUPOBAHHEM TOKCHHOM KJIOCTPUONM COTJIaCHO M300peTeHNO
ABJISETCHS CKOHCTPYMPOBAaHHEM BONT/A, ONMCAHHHI BHIle, T'Ie YKas3aHHLI
CKOHCTPYMPORBRAHHHM BONT/A BRJIIOUAET aMVHOKMCJIO THYIO
IIOCJIENOBATEJIBHOCTE KOTOpas IIO0 MeHblleM Mepe Ha 70% (HanopuMmep, IO
MeHbIIEeM Mepe Ha /5, 80, 85, 90, 95, 97, 98, 99, 99,5 wmmm 99,9%)
UIEHTMYHA aMMHOKMCJIOTHOM IIOCJIeIOBRaTEJIbHOCTHM, BHOpaHHOM M3 SEQ ID
NN: 4, 6, 8 m 10.

B OIOHOM nu3 BapMaHTOB OCYIleCTBJIEHUA n3obpeTeHuUd,
CKOHCTPYUPOBAaHHEM TOKCHHOM KJIOCTPUONM COTJIaCHO U300peTEeHN
ABJISETCHS CKOHCTPYMPOBaHHEIN BONT/A, ONMCaHHLHI BHIlE, I'Ie YKas3aHHLI
CKOHCTPYUPOBAHHHM BRONT/A BKJIIOUAET aMVHOKMCJIO THYIO
IOCJIeOOBATEJILHOCTL (MJIM COCTOMT M3 Hee) SEQ ID NO: 4, 6, 8 wau
10.

B omHOM M3 CBOMX AaCIIeKTOB, HacCTodllee M300peTeHre OTHOCUTCH K
IIOJIUIIENITUOY, KOTOPHEM BKJIDUaAeT aMMHOKMCIIOTHYID I[IOCJIedOBaATeJILHOCTD
(MM cocToMT M3 Hee) SEQ ID NO: 4, 6, 8 mam 10.

B omHOM M3 CBOMX AacCIIeKTOB, HacCcTodllee M300peTeHre OTHOCUTCH K
HYKJIEMHOBOM KUCJIOTE, KoIOupyomem CKOHCTPYUPOBAHHEI TOKCUH
KJIOCTPUONM, OIMCAHHHI BHIIe, T'He YyKaz3aHHasg HYyKJeMHOBAasg KMUCJIOTa
COOEpPXMT IIOCJIedOBaTeJIbHOCTL HYKJIEMHOBOM  KMUCJIOTH, KoTopad IIo
MeHbIe Mepe Ha 70% (HanopuMmep, IO MeHbmeMm wMepe Ha 75, 80, 85,

90, 95, 97, 98, 99, 99,5 mwmm 99,9%) UIeHTHMUYHa IIOCJedOBaATEJIbLHOCTU
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HYKJIEMHOBOWM KMCJIOTH, BHOpaHHOM M3 SEQ ID NN: 3, 5, 7 m 9. B
OOHOM U3 BapMaHTOB OCYIIEeCTBJIEHU A nz3obpeTeHms, HYKJIEMHOBASA
KMCJIOTa COHOEPXMT IIOCJHIeIOBATEJIbHOCTL HYKIJIEeMHOBOM KMCJIOTH  (MJIM
cocTomuT M3 Hee) SEQ ID NO: 3, 5, 7 mium 9.

B OoODHOM M3 CBOMX acCIleKTOB, HaCTo{dllee M300peTeHMe OTHOCUTCA K
HYKJIEMHOBOM KMCJIOTe, CcoIepXaley I10CJIedOoBaTeJIbHOCTL HYKJIEMHOBOM
KMCJIOTH (MJIM cocTodmel m3 Hee) SEQ ID NO: 3, 5, 7 mmm 9.

«IIPpOLEeHT MISHTUUHOCTM IIOCJIemoBaTeJIbHOCTEeM» IOBYX MIM 0oJee
HYKJIEMHOBEIX KMCJIOT VI AMMHO KM CJIO THEIX mocjienoBaTeJILHOCTEN
3aBUCUT oT yucia VIOeHTUUHHEX [IOJIOXEHUMN B DTUX
IocJieOoBaTeJIbHOCTAX . Tak, HaIpUMEP, % MIEHTUMUYHOCTM MOXeT OHTb
BEIUMCJIEH KaK OTHOMeHMe UYMcJla UISHTHMUHBEIX HYKJIECOTUIOB/aMMHOKMCJIIOT
K ofmoeMy UMCIY HYKJIEOTHUIOB/aMUMHOKMKCIIOT, YMHOXeHHoe Ha 100.
[TlpouieHT MIEeHTUYHOCTHU mocjiefoBaTeJILHOCTEM  MOXeT OHITH TaKxe
BHUMCJIEH C Y4YeTOM UHucCJa NpobeliloB M o00melM OJIMHH Kaxnooro npobela,
KOTOPHM HeOoOXOOMMO BBECTM IJIA OITMMU3ALMM BHPABHMBAHUA IBYX WU
BoJiee IocjenoBaTeJILHOCTEN . CpaBHeHNE mocjienoBaTeJIbHOCTEN u
orpeleJieHNE IpolLleHTa MIOEHTUUYHOCTH OBYX I BoJiee
IOCJIeIOBATEJILHOCTEN MOXeT OHTbL OCYIMEeCTBJIEHO C IIOMOMBbI ClelMallbHO
paspaboTaHHBIX MaTeMaTUdeCKUX aJITOPUTMOB, XOPOILIO M3BECTHEHX
ClieumMaJiMcTaM, TaKmux Kak BLAST.

B OODHOM M3 CBOMX acCIleKTOB, HaCTo{llee M300peTeHMe OTHOCUTCA K
crnocofy IOJIydeHMS OIHOLEeNOUEeUHOTI'O CKOHCTRPYMPOBaHHOTO OeJIKOBOTO
TOKCUHA KJIOCTPUINMM, MMeKmeI'o JeTKyl lLelb UM TSXeJIyn lLelb, IIe
yKas3aHHBI crioco® BKJIOUAET DK CIIPECCUD HYKJIEMHOBOM KM CJIOTH
(HYKJIEMHOBOM  KUCJIOTH, OIMCAHHOM  BLIIE) B I[OIXOIAmeM KJIeTKe-
XO3AMHEe; JM3UC KIeTKM—-XO03aMHa C IOoJlydeHMeM TOMOTeHaTa KJIeTKU-—
X03SAMHa, COHOepXamero OIHOLENOUEeUHHN CKOHCTPYMPOBAHHEM O&JIKOBHM
TOKCHUH KJIOCTPUONMN ; u BHIIEJIEHNVE YKa3aHHOTO OIOHOIIEIIOUEUHOT'O
CKOHCTPYMPOBAHHOTO OeJIKOBOTO TOKCHMHA KJIOCTPUIUMN.

B mpyroM CcBOeM acIlleKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
crioco®y aKTHMBaALMM CKOHCTPYUPOBAHHOTO TOKCHMHA KJIOCTPUIUM, TIe
yKasaHHBM crioco® BKJIOUaET [IOJIyUYEHHUE OIOHOIIEIIOUEUHOT'O
CKOHCTPYMPOBAHHOTO 0eJIKOBOTO TOKCHMHa KJIOCTPMIMM KakK  OIIMCAaHO
BHIIE; KOHTAKTUPOBAaHME TIIOJMIENTMIa C [IpOoTeasol, pacleldiomnen

[IOJIUIIeNTUIa B canTe pacrio3HaraHMA (camre pacllerJjieHus) ,
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PACIIOJIOXKEHHOM MeXIy JIeTKOM LeNbld M TSKEJION llelbl; U IpeBpalleHue
IIOJIMIIENTHOB B OBYXLENOUSUHHIM IIOJIMIIENTHI, B KOTOPOM JerKad Lelb U
TSKeJasg llelb CBA3aHH OPpYT C IPYTOM OUCYJEPUIHOM CBA3LI.

CKOHCTPYUPOBAHHEE TOKCUHH KJIOCTPUMONWIM COTJIACHO M300peTeHUn
MOTYT OBTHL MCIOJIL30BAHH OJIS NPenYyIPeXIeHUI WIM JIeUeHUS HEeKOTOPHX
3aboJIeBaHUM M COCTOSAHMIM, a TaKke B KOCMETHMUECKUX LeJigx. TaKuMm
oBpasoM, B IOPYyI'OM CBOEM acllekTe, HacTodlee M300peTeHMe OTHOCUTCSH
K IPUMEHEeHMIO CKOHCTPYUPOBAHHOTO TOKCUHAa KJIOCTPUIMUNM, OIMCAHHOTO
BLHIIe, B MeOulMrHe.

B cBoeM POOCTBEHHOM acleKTe, HacTodlee M300peTeHMe OTHOCUTCSH
K IPYMMeHHEHUI CKOHCTPYMPOBAHHOTO TOKCUHA KJIOCTPUONWNM, OIMCAHHOTO
BHIle, B lLeJgxX I»OpelyIpexieHud WM JeueHud 3abojieBaHMda WJIINU
COCTOSHUS, BHOPAHHOTO nus: KOoCoTJlasmug; BledpapocnasMma;
TeTepPOTPOINUNA ; OUCTOHUNA (HampumMmep, CrlaCTUUYECKOM OUCTOHUMA,
HIDKHEUEeJIIOCTHOM OUCTOHMM, OUYaToBOM MOMCTOHUM, I[IO3OHEM IUCTOHUM,
OIMCTOHUM POTOIJIOTKM, IOUCTOHMM KOHEUHOCTelM, mMelHOM OUCTOHUM) ;
KPUBOIEN (HampumMmep, CrlaCTUYECKOM KPUBOWEN) ; CHIMKEHU S
KJIETOUHOM/MEIIEUHOM  aKTMBHOCTU  (IIOCPEINCTBOM MHIMOMPOBAHUS  WMJIIMU

MHakTuBauuyu SNARE), KoToOpoe MOXeT OHTH IIpemoTBpalleHO MeTomaMu,

IIpVMIMeH A e MBEIMI B KOCMeTOJIO TN (c VICIIOJIE 30BaHNMEeM KOCMeTUUYeCKIMX
CpeHCTB); HEePBHOMEBIIEYHOI'O 3aboJieBaHUag WJIK HapylmeHrAa MOTOPUKU
IJIa3HOT'O a6JI0Ka (HaHpMMep, COITYyTCTBYKIETI' O KOoCOoIJIasmu4g,

BEepTUKAJIBLHOTO KOCOTJIa3Msd, MapajMyua OOKOBOTO OTHeJa IMIPpSAMOM KUIIKU,
HUcTarMma, OVUCTUPEOUIHON MUOIIATHUN) ; IMcyero criasMma;
OiedapocnazMa; OpyKCcH3Ma; 0OoJjie3HM BUILCOHA; TpeMopa; THUKOB;
CEeTMeHTapHOT'O CHMHIOPOMa «IJIANyIUX IJas»; Clla3MoB; CIacTHUYHOCTH,
BHI3HBAEMOM XPOHMUECKMM  paccCesHHEM CKJIEPO30M; CIIaCTUYHOCTH,
OPUBOOAMEN K HapylleHU® OYHKIMM MOUEBOTO IIY3HPS; aHMMyca; CIas3MOB
B 00JlaCTM CIHMHH,; CYOOPOT MKPOHOXHOM MENIH («OOJEe3HM BCAOHUKOBY») ;
TOJIOBHOM OOJIM HaOpsSXKeHMs; CHMHIPpOMa [IOIOHMMAaKIelX  MBIIIE —Tasza;
CHMHIPOMa pacllellJTEHHOT'O I[IO03BOHOUHMKA; I[IO3IOHEM IOUCKMHe3MM; OO0JIe3HU
[TapKMHCOHa; TYTOINOIOBWXHOCTM,; CIa3MOB B TeMMdpalMaJIbHOM 0O0JacTH;
IIOpaXeHUs BeK; LepeOpalIbHOTO Iapajirya; OQOKaJIbHOM CIAaCTUYHOCTH;
CracTHUUeCKOTO KOJIMTa; HeMpPOTeHHOTO MOUEeBOTO IIy3HpPS; aHu3Ma;
CIIaCTUYHOCTHM KOHEUHOCTeM; THUKOB; TPEeMOpPOB; OpyKCU3Ma; TpPeIMH B

aHaJIbHOM o6JacTu; axaja3uu; oucoharmm,; CJesJIMBOCTHU; rmieprmoposa,
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U30ETOUHOTO  CJIOHOOTHEJIEHUS ; M30HTOUHOM  CeKpelUuM  XeJIyOOUHOTO
coka; ©Ooau B MBIUax (HaopuMmep, O0JM,  BHBHBAEMOM  MBIIEUHBMH
crasMaMmu) ; TOJIOBHOM Oo0JM (HanpuMep, TOJIOBHOM OOJM HalpsSXeHULd) ;
TIIyOOoKMX MOPHMMH B obJjlacTu OpoBel; paka; 3abojieBaHUM MaTKHU;
PacCTPOMCTE MOUEIIOJIOBHIX IIyTel; MOUEIOJIOBEIX—HEPBHEX pPaCCTPOMCTB;
XPOHOUECKOTO HEMPOTEeHHOTO BOCIAJIeHUS U PpacCTPOMCTE INIaIKMX MBIIL .

B HacTodmeM  M300peTeHuNr VCIIOJIbL3YeTCs bapmanieBTHMUECKAS
KOMIIO3UIIMSA, comaepxXamasd CKOHCTPYUPOBAHHEIM TOKCUH KJIOCTPUIUNM B
KOMOMHAaIIMKM I10 MeHbIIel Mepe C OIOHMM KOMIIOHEHTOM, BHOPaHHBEIM U3
bapMalleBTHMUECKM NPUEeMIIEMOTO HOCUTEJIA, HalOoJIHUTeNsd, aIbloBaHTa,
npornejuleHTa u/miar bapMalleBTUUYeCKU MNPUeMIIEMOM COJIU.

CKOHCTPYMPOBAHHEE TOKCHHE KJIOCTPUIONM COTJIACHO U300peTEeHUD
MOTYT OHTBH BBeIOeHH IIepOopalJibHO, IapeHTepalJlbHO, IyTeM HEeNPepHBHOTO
BJIVBaHUL, OyTeM MHTAaJAUUMM MJIM [OyTeM MeCTHOTO  IIpUMeHeHUA.
KoMmosuiMyu OJjd MHBEKUMM MOTYT OHTH BBeIeHH B (QOpMe pPacTBOPOB,
CYCHeH3UM WIM DSMyJIECUM, WMJIM B QOopMe CyxXUX IIOPOMKOB, KOTOPHE,
nepell MUX IIPUMeHEHMEM, pPacTBOPAKRT WM CYCHeHOVMPYRT B I[IOIOXOLAMEM
HOCUTeJle.

B ciydyae MeCTHOTO IIPMMEHeHUSA CKOHCTPYMPOBAHHOTO TOKCHMHA
KJIOCTPUIONM, TaKOMW CKOHCTPYUPOBAHHEM TOKCUH KJIOCTPUIMM MOXeT OHTH
IIPUTOTOBJIEH B BMIEe KpeMa (HalopuMep, IOJS MeCTHOI'O HaHeCeHUd) WU
cydnepMalbHOM MHBEKIUN.

MeTOoOH MECTHOM HOOCTAaBKU MOT'YT BKJIOUaATLE IIPMMeHeHNMe aspo30JId

i gpyroro cliped (Hanpmmep, BBellcHMe C IIOMOIBIO MHPaﬂHTOpa). B
COOTBETCTBUMA C STUVM, aspo30JIEHaA KOMITO3MIIMA, BRJIIOYWaKlla A
CKOHCTpYMpOBaHHHﬁ TOKCUH KHOCTpMHMﬁ, obecrieuupaeT OJOCTaBKY

TOKCUHA B JIeTKMe U/WUJIM B IPpYyTMe HOCOBHE U/UIM OpPOHXMAJIbHEE WU
IHXaTeJIbHEE Iy THU.

CKOHCTPYUPOBAHHHE TOKCHUHH KJOCTPUAMY COTJIACHO WM300peTeHUn
MOTYT OHTH BBEIIeHEH naiueHTy myTeM VMHTpaTeKaJlbLHOM W
SIUIOYPalbHOM MHBEKIMM B I[IO3BOHOUHHY CTOJO Ha YPOBHe cCceTMeHTa
IO3BOHOUYHMKA, OTBETCTBEHHOTO 3a MHHepBallMi IOpaXeHHOTO opTraHa.

[lpednouTUTEeJILHEIM CHOCOOOM BBeIeHUS ABJSeTCA JIalapoCKONusa
U/UIM MeCTHas, a B YAaCTHOCTM, BHYTPUMBIIEUHAS MHBEKIVA.

CKOHCTPYUPOBAHHEE TOKCHMHH KJIOCTPUAMM COTJIACHO M300peTeHUn

BBOIOAT B Jo3ax, JOCTaTOUYHEIX IOJIA JOCTVIDXEHNM A XeJjlaeMoIr'o



6’/

TepalleBTUYeCKOoTOo 5»ddeKTa. CilenmyeT OTMETUTH, UTO HeOoOXOOMMEIM
VHTepBaJl OO3 3aBUCUT OT KOHKPEeTHOM MIPUPOIH CKOHCTPYMPOBAHHOTO
TOKCMHa KJIOCTPMIMM MJIM eTro cocTaBa; oOT crnocoba BBeIeHUI U
CBOMCTRBa KOMIIO3MIMM,; OT BO3pacTa alMeHTa; OT XapakTepa, CTeleHU
WM TSXEeCTUM COCTOSHUMSA [allMeHTa; OT TIMIPOTUBOIOKA3aHUM, eCcJ OHU
MenTCH, ¥ OT Ha3HaueHMd Jledalle'o Bpauda. ST  HOO3EL MOTYT
BapbUPOBATLCH, ¥ OHM MOTYyT OBTH CKOPPEKTUPOBaHHE C I[IPVMMeHeHMEeM
CTAHOAPTHHX BSMIUMPUUECKNX PYTHHHBEX METOOOB OITUMUI3ALINMA.

[logxomamme CYTOUHHE  OO3EH (Ha KI' MaCCH TeJjla IalueHTa)
cocTaBJgioT B mnpemejax 0,0001-1 HT/Kxr, OpepmnouruTessHo 0,0001-0,5
HT'/KT, BoJiee NPennouTrUTeJIbEHO 0,002-0,5 HT'/KT, a ocoBeHHO
npennoururesbHo  0,004-0,5 HIO/xr. VHMOMIMPOBAHHAS HO3a MOXET
BapbUpPOBATLECH OT MeHee, ueM 1 nukorpamMa no 30 HI', a OOBYHO, OHa
cocTaBJydgeT B nOpenejax oT 0,01 mo 1 HI, M Takad Oo3a MOXeT OHTH
BBeleHa eXeIHEeBHO WJM, I[IPenOlouYTUTeJIbHO, peXe, HallpuMep, pa3 B
HENEJID MM pas3 B MeCTh MeECHIEB.

OcoBeHHO TMPenIouTHUTEeJILHOM CXeMOM BBeIeHud IT03 ABJIAeTCd
BeemeHue 0,05 HI CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTpUIMM B 1x-—
nose. B »ToM ciydae, INPenlIouTUTeJIbHBIE HOOB3E COCTAaBJILAKRT B IIpenejiax
lx - 100x (ro ecTn, 0,05-5 Hr).

Xmunokure JeKapCTBeHHHE GQOPME OOHUHO COIEepXaT CKOHCTPYUPOBAHHLIM
TOKCUH KJIOCTPUIOUMN u aNUpPOT eHHHM CTepWJIbHEIM HOCUTEJIb .
CKOHCTPYMPOBAHHEIM TOKCUH KJIOCTPUONIM, B 3aBUCHMOCTHU oT
VCIIOJIbL3YEMOTO HOCHUTEJIA UM eI'0 KOHIUeHTpaluM, MOXeT OHBThE PacCTBOPEH
WM CyYCIeHIVMPOBaH B 2TOM HOCHUTeJle. I[lpM [OJy4dYeHMM PacTBOPOB,
CKOHCTPYMPOBAHHEI TOKCHMH KJOCTPUIOMM MOXeT OHTL PacTBOPEeH B
HOCHUTEJE, a 3aTeM  IIOJIyUeHHHM pacTBOp MOXeT OHTH coeJiaH
V30 TOHWYHEIM, ecaM 2TO HeoOXOIMMO, nyrteM pnobaBJIeHUMS XJiopuIa
HaTpMsa C TIocJenyomel cTepuiIM3almelt nOyTeM QUILTpalrM depes
CTepUJIbHEM OUIIB TP B aCernTUUYeCKUX YCJIOBUAX, rmocJie yero,
[IOJIYYEHHEM PACTBOPOM 3allCJIHART IIOOXOOANME CTEPUIIBHEIE eMKOCTU WIIN
aMITy JIE " 2TU EMKOCTH VIV aMITy JIH TepMETUYHO 3arnanBanT .
AJILTEPHATUBHO, eCciIuM CcTabuMIbHOCTL PacTBOpa ABJSETCHS IpUeMIIeMoN,
TO BTOT PAaCTBOP, HaAXOOAMMMCSA B TIepMeTMUHO 3alladHHHX KOHTeMHepax,
MOXeT OHTb CTEPUJIM30BAH IIYyTeM aBTOKJIABUPOBaHUA. IIpelllouTUTEJIBEHO,

B HOocCcUuTeEeJle MOTYyT OBITH PaCTBOPEHEL onobaBkM, TaxKune Kak
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3abybepuBanime aT'eHTH, COJIOOMIIN3aTOPH, CTaduUInM3aTOPH,
KOHCEPBAHTH WM OaKTepMUMIOHBE, CYCIeHIVPpyKIe WM 53SMyJIbIVPYIIMe
ATeHTH U/WIM MEeCTHHE aHeCTeTUKM.

Cyxue IOpOlKM, KOTOPHE, Ilepell UX IIPMMEeHeHMEM, PacTBOPART WK

CYCIIeHOVMPpYKT B IIOoIOXoIOAleM HOCUTeJle, MOI'yT OLITE IIOJIYUEHEl IIyTeM

3allOJIHEHU A CTePMJIBHOTI'O KOHTeﬁHepa IIpeIBaprUTeJIEHO
CTepMIIN30BaHHBEIMNA MHIT'pedIVMeHTaMI C IIPMMEeHeHEeEM MeTOIOOB
CTeplinsalm B CTepPMJIIbHEIX YCIJIOBMAX . AﬂbTepHaTMBHO, ST

VMHTPEeOVMEeHTH MOTYT OHTH pPacTBOPEHH B MNOOXOIAMMX KOHTeMHepax C
IpMMeHeHMeM MeTONOB CTEepMIM3allMM B CTEPMJIBHEX YCJIOBMAX. 3aTeM
OPOOYKT TIOOBepTalnT CylKe BHMOPaXMBaHMEM, M KOHTEWMHEPH I'epMeTHUHO
3arlamMBalnT B aCEeNTUUECKHUX YCIJIOBMAX.

CycneH3MM IJiId IIapeHTepaJIbHOT'O BBEeOeHMA, nonxomdamme  OJid
BHY TPUMHINIEUHOM, TIOOKOXHOM VLIV VMHTpanepMaJbHOM MHBEKILINWNA,
IpUTOTaBINBAT, B OCHOBHOM, TeM Xe CcaMbIM criocoboM, 3a
VCKJIIOUEeHNEM TOTO, uTo CTEPUIJILHEE KOMIIOHEHTHI, BMECTO X
pacTBOpPEeHUA, CYCIEeHIVPYIT B CTEPUIJILHOM HOCHUTEJE, nprueM, B
OaHHOM CJiydae, CTepuaMzalmMa He MOXeT OHThb OCylleCTBJIeHa IYyTeM
pmnbpTpauMM. OTM  KOMIIOHEHTE MOI'YT OBTb BEIOEJIEHE B CTEPUIIBHOM
COCTOAHMUM, WJIM, AaJIbTEePHATUBHO, OHM MOTYT OHTLE CTEPUIIM30BAaHE
[I0OCJIe UMX BHIOEJIEHMA, HalpUMep, IyTeM I'aMMa-o0JIydeHUd.

IOinga obecrnieueHMsa pPaBHOMEPHOTO paclpelesieHMA KOMIIOHEHTOB, B
KOMITO3UIIMIO (1) , MHNPeAlouTHUTEeNIbHO, BKJOUAT CYCIeHIUPYIMUM aTreHT,
HalopuMep, IOJMBUHUIIIIMPPOJIUIOH.

B CoOTBeTCTBMUM C HACTOLAWMM M300peTeHMeM, BBeIeHMe MOXeT OHTLH
OCVYIIECTBJIEHO C IIPMMEHEeHMEM pPaszsJIMUHEIX MEeTOIOOB OOCTaBKM, BKJIIOUYAL
MHKANCYJIAUMID MUKPOUYaCTHUIl, MHOOCTaBKY C MCIOJL30BaHMEM BUPYCHOM
CUCTEMEl MJIM al’pPO30JIHOE PAacCIBUIeHME IIPM BEICOKOM OaBJIEHUM.

OIVICAHVE UYEPTEXEN

durypa 1

N30nJlekTpUUecKoe (QOKYyCHUpPOBAHUE (U3) B TeJjle, CcoIepXxalleM
KAaTHMOHHEE KOHCTPYKLMMA.

durypa 2

[poueHT pacuwemyneHuss SNAP-25 B HeMWpPOHaAX CHIMHHOT'O MOSBra
KPHCHMHHX 5SMOpMoHOB (eSCN) monm gemcrBueM Catbv2 (K1064H/N954K)
(A), Catbv2(K1064H/N886K) (B) m Catbv2(K1064H/N1025K) (C), =n
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cyMMapaHsa gnos3a pEC50 mnss nBoNT/Al. (A, B, C) HeMpPOHH CIMHHOTO
MO3T'a KPHCHUHEX 5SMOPMOHOB KYJbETUMBUPOBAJM B TeueHMe TpexX Helelb,
obpabaTHBasn Catbvd B TeueHuMe 24 YacoB, a 3aTeM OCYIECTBJIIAIA
BECTEPH-OJIOTTUHT C MCIIOJIE 30BaHMEM SNAP-25-crneundpnuyecroro
aHTUTeJla. [JaHHBE [NPelCcTaBJIeHH KaK cpelHee T Cp. KB. Oll. IOJA TpexX
He3aBUCHUMEIX DKCIIEPUMEHTOB, IIPOBOIMMHX C TpeMsd [IOBTOpHOCTAMM. (D)
OTHOCUTeJIbHAa4g AKTMBHOCTDb Catbv2 (K1064H/N886K) ,
Catbv2 (K1064H/N954K) n Cathbv2 (K1064H/N1025K) I[I0 OTHOMNEHMD K
nBoNT/Al (List Biological Laboratories) B aHaimM3e Ha aKTMBHOCTDL
pacumerieErusa SNAP-25 B KpreCHMHEIX eSCN. Kaxmasd Touka COOTBETCTBYeET

OTHOeJIbHOM IIap T u O3HadaeT CpelHee IOJIA 3 He3aBMCHMEBIX

omnpenejieHuyt pPEC50 @O KPUBOM 3aBUCHMMOCTM «KOHILEeHTpaluusa - OTBeT»
(CRC), mnocTpoeHHOM 1o 8 ToukaM. Kaxmasa KoHLeHTpauusa Ha CRC Owla
OlleHeHa C TpeMda I[IOBTOPHOCTAMU. IHaHHEIe CpaBHeHMI aKTUMBHOCTU
[IperncTaBJIeHE  Kak CpelHee OJIisa napTuM, BXOIANMX B CIIMCOK,

COBOKYIIHEIE JaHHEEe, n=24. JlaHHBHE TIpPelCTaBJIeHH KaK CpellHee T cCp.
KB. Om. OJsa n=3 napTuh Ha Catbvi.

durypa 3

AKTMBHOCTE (tso) nBoNT/Al u Catbv4 B aHammMBe, NIPOBOOMMOM IJISI
IpaBoOTO MIM JIEBOI'O  KyIIoJla MBIIMHOI'O JMadparMasibHOT'O  HepBa
(mPNHD) . TKaHb npaBoTro I JIeBOTO KyTioJla MBIIMHOT O
oradparMajlbHOT'O HepkBa MHKyOupoBalm Cc Catbv4d wmimM C HaTUMBHBEM
BoNT/A1, Kak ykKasaHO Ha ojurype. CoOKpaTUTEeJIEHYKD CIOCODOHOCTD
oIradparMel pPerMcTPUMPORBRaJIM IO TeX IIop, I[IoKa CcokpameHMsa OoJiblle He
OeTeKTUPOBAJMUCL, WM TI[o nOpomectBum 140 wMuHYyT. Kaxmasa Toduka
COOTBETCTBYEeT He3aBUCUMEM OIpenesieHuAM. BeanumHa tso O3Hadaer
BpeMs, Heo®xoOVMoe IJIS UHIUOUPOBAHUSA COKPATUTEJILHOM CIIOCODHOCTU
IpaBoOTO MM JIEBOT'O KYIIOJa MBIMMHOM IMadparMel Ha 50%.

[IocnengoBaTeJILHOCTU

SEQ ID NO: 1. [locienoBaTEJIBELHOCTE HYKJIEMHOBOM KMUCJIOTEI
BoNT/Al.
SEQ ID NO:7. CKOHCTPYUPOBaHHASA IIOCJIeJOBaATEJIEHOCTL

HYKJIEMHOBOM KUCIJIOTH BONT/Al «Cat-C».
SEQ ID NO:8. CKOHCTPYMPOBaHHAA aMMHOKMCIIOTHAasSA
mociyienoBaTeNbHOCTE BONT/Al «Cat-Cx».

SEQ ID NO:9. CKOHCTPYUPOBaHHANA IIOCJIeJOBaTENIBEHOCTD
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HYKJIEMHOBOM KUCIJIOTH BONT/Al «Cat-D».

SEQ ID NO:10. CKOHCTPYMPOBaHHASA aMMHOKMCIIOTHAasS
mocyenoBaTelbHOCTE BONT/Al «Cat-D».

[TPVME PHL

Huxecrenywomme [IPUMEPH npuBOOATCH B neJjax WJIITIOC TP Al
KOHKPETHEX BapMaHTOB OCYWeCTBJIeHMA WM300peTeHrusa U He  OOJDKHE
paccMaTpuMBaTBCA Kak oTl'paHMueHMVe obObeMa WM300peTeHUsa, 3adBJIEHHOTO
B dopMyJie M300peTeHUd.

[IPVMEP 1

Bujlo TIOJIyUeHO TPpM PasJIMUHHX BapMaHTa CKOHCTPYUPOBAHHOM
MOJIeKYJIEL BONT/Al B COOTBETCTBUM C HACTOANUM U300pEeTeHMEeM.

AMMHOKMCJIOTH IJIS MOoOMMKaALUMM (B calTax MyTaluuy) ObBUIM BHOPAaHE
C YyUeTOM pialla Pa3JIMUHBEX KPUTEpUEB.

3aMeHH OCTaTKOB OBUIM OCYIIECTBJIEHH IO CJEeNYIIIUM KPpUTEePUIM:

1. Tun ocTaTka;

2. CrTeleHb OOCTYIIHOCTM OCTaTKa Ha IIOBEPXHOCTU;

3. Jlokanmszaluusga BO BTOPUUYHOM/TPETHUUHOM CTPYKTYPE;

4. Jlokanmm3aluMsad M3BECTHHX OQOYHKIMOHAJIEHEIX OOMeHOB BONT;

5. CTemneHb KOHCEPBATMBHOCTM IIOCJIeIOBATEJILHOCTEN IJS TIOOTHUIIOB
BoNT/A wman BoNT/E;

6. BO3MOXHOCTH BBeIEeHUA OOIIOJIHUTEJILHOT O camnrTa
YOUXUTUHU 3 AL .

B sToM mpuMepe, IOJA MyTauuy ObJIM BHOPaHE achnaparuH (Asn, N)
u rtiayTamuH (Gln, Q), IOCKOJBKY OHM ABJIAKTCHA IIOJAPHBEMM, WMET
paszMep, aHaJIOTUUHHM pa3Mepy Lys, o00pa3yiT TOJILKO cJjladhe OUIIOJIbLHE
CBA3M C IOPYyTMMM OCTaTKaMM, WM COCTaBJIAKRT 14% OT BCeX OCTaTKOB B
MOJIEKYIIE .

OcTraTku Asn u Gln, KOTOPHEHE BU3YaAJIbLHO OOHAPYXMBAKTCHA Ha
IIOBEPXHOCTHY MOJIEKYJIE, OBJIM UISHTUOUIMPOBAHH IO KPUCTAJJIMUECKOM
CTPpyKTYype BONT/Al (PDB ID: 3BTA) . 3TO 0O3HavaeT, UTO BCe
3aMeHeHHHEe OCTaTKM MMeT BHellHUM 3apgan. M3 2T0oT0 CIOMCKa MOXHO
VWCKJIIOUUTEL Te& OCTaTKM, KOTOPHEe HABJAKTCA HaMMeHee IMIOOXONANMMNI IJII
3aMeHH B COOTBETCTBMM C IIYHKTaMM 3-5 BHIIeYKaA3aHHHX KPUTEPUEB
oTbopa (omepalusa INOBTOPHOM MUTepaluu) .

HeKOHCepBaTMBHEE OCTATKM B BONT/Al ObIM MISHTUOUIMPOBAHL

IIoCpellCTBOM NMX BHPaBHVMBaAaHMA C OTCTKaMM B BONT/A OIPYITHMX IIOOTUIIOB
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n OYHKLUMOHAJIBHO AaHaJIOTMUHEIX CEPOTUIIOB BoNT/E. OcraTku,
BEIABJIEHHEIE KakK OCHOBHEE OCTaATKM B »OPYI'UX IIOCJEeIOBaTeJIbLHOCTAX,
OBIM BEIOpPAaHB KakK HaWJIyulle KaHOMOATHE OJIS 3aMeHH.

[locye [IpOBenoeHmnd rocjyienoBaTeJIbHEIX PayHIOB nrepalumum B
COOTBETCTBUU C KpUTepUAMU oTbopa, YKa3aHHEMU B pazmoernax,

IIPMBEIOEHHEIX BEHIIE, OBLIT MHeHTM@MHMpOBaH KOHEUHHIM CIMCOK OCTaTKOB-—

KaHIUIATOR. Sl oCTaTKM OBLIIN CKPMHUPOBAHE Ha BO3MOXHOE
IpUCyTCTBUE OOIIOJIHUT €JIb HEIX KOHCEeHCYCHHX nocJjienoBaTEeJbLHOCTEN
YOUXUTUHU 3 Al (c VICIIOJIL 30BaHMeEM cepBepa CKSAAP UbsSite).

HeCkoOJIBKO MIOeHTUOMUMPOBAHHEX OCTATKOB JIM3MHa OBJIM YyHaJleHH I[IyTeM
X 3aMeHB Ha apI'MHUH.

Koneunre penpe3eHTaTUBHEE CUHTE3UPOBaHHEE KaTMOHHEE
KOHCTPYKLUML, MerIme IIOCJIegOBaATeJILHOCTHU BoNT/A1, [IePEeUUCIIEHEL
HIKe, U o00o03HaueHH Cat-A, Cat-B m Cat-C. Kaxmasd KOHCTPYKUUA
VMeeT MOJIEKYJIAPHYK Maccy 149637 JaJlbTOH.

Cat-A: N930K, S955K, Q991K, N1026K, N1052K, Ql229K, N886K.

Cat-B: N930K, S955K, Q991K, N1026K, N1052K, Ql229K, N954K.

Cat-C: N930K, S9550K, Q991K, N1026K, NI1052K, Ql1229K, N1025K.

IIPVMEP 2

AMMHOKUCJIOTHEE IIocjlefoBaTeJbHOCTU BoONT/B, F M E ObUIM OlleHEeHEH
Ha OCTaTKM-KaHIMOATH, KOTOPHE MOI'yT OBTH 3aMeHeHE ocTaTkaMu Lys
i Arg. Takad OpelBapMUTeJibHasa OLleHKa I[I03BOJIAeT MIOeHTUOMUMPOBATH
OCTaTKM, KOTOPHE MOI'YT OHTL SaMeHeHH ¢ I[oJiyueHreM O0ejika BoNT/B,
E mnu F, uMewnmero 6oJiee BECOKy® pl.

Boula IpoaHalM3MpBOaHa IIepBMUHAd IIOCJenoBaTesbHOCTL BoNT/B
(Ac: P10844), BoNT/E (Ac: 0Q00496) wu BoNT/F (Ac: P30996), wu
AMMHOKMCJIOTHEII COCTaB DTOM IIOCJHeNOBATEJIbHOCTM CHUCTEeMaTU3UMPOBaH B

HIDKecJIeOymer TadJulle :

Tabmmnua 3
TeopeTndeckutt | CyMMapHBM 3apan No. Asn u No. Asp u
CepoTuIl
pI npu pH 7,4 Gln Glu
RONT/B 5,3 =23 179 156
RONT/E 6,2 ) 160 132
BONT/F 5,4 =22 169 161

Kak BUIOHO nus TaOJIMLIEL, YRKasz3aHHEE aAMMHOKMCIIOTHEIE
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[IOCJIENOBATEJIbHOCTU  MMEKT TaKoe  Xe foJbmoe UMCJIO  [TOJIAPHBIX
ocTaTkoB Asn/Gln, Kak »STO Habjomaercd B BoNT/AL. B  osTHMx
[IOCJIeNOBATEJIbHOCT AX TaKxe IPUCYTCTBYET OTHOCUTEJIBHO foJboe
UMCJIO KMCJIOTHEIX (Asp/Glu) OCTAaTKOB, KOTOPHE MOTYT OBTL 3aMeHeHH
B0 COOTBETCTBYKIUMM HeMTPaJIbHEMU OCTaTKaMu (Asn/Gln), Jmbo
OCHOBHEIMM OCTaTkaMu (Lys wmiu Arg) .

I[IPMMEP 3

NoenTHOMKALIMST OPEOIOUTUTEJNIBHEX IJISI MOIOMOMKALIMM aMMHOKMCIIOT
TOKCUHA KJIOCTPUIONMI

Ijig nocJenoBaTeJibHOCTell BoNT/A, BoNT/B um BoNT/E wuMenTCHd
OaHHHe 00 MX I[IOoJIHOPpasMepHOM CTPpYKType, OIHAaKo, OJIS OCTaJIbHHX
YeTHpEeX CEPOTUIIOB, MCXOIOd M3 MHPOPMAaLUM O IOCJIEeNOBATEJIBHOCTAX WU
X CTPYKTYPHOM TOMOJIOTUM, OBJIa IIOCTpOeHa TeopeTHuuecKas MomeJb C
IIOMOMEBI KOMIBITEPHOM OpoTrpaMMel LOOPP.

Kaxmas cTpykTypa OBJIa OpOaHalIM3MpPOBaHa C IIOMOMBK [IPOTPaMMEL
ArealMol (BxonmAme¥ B HOakeT nporpamMm CCP4), U IOOCTYIHHE OCTATKU
ORI  MIOEHTUOMUMPOBAHHE KaK OCTaTKM, MMeKnIMe CyYMMapHOEe  UMCJIO
BoJjiee, dWeM 40. U3 2T0T0 CHOMCKa OBUIM BHOPAHE OCTATKM C IIOJIAPHEMU
OOKOBHIMM LeldgMM, ¥ OBJIO OTHaHO M[IPellouTeHMe OCTaTKaM, KOTOPHE
ABJIAKTCH JMOO KUCJIOTHEMM (Asp u Glu), Jmbo UMMelT aKUelTOPHY
DOKOBYIO elb c H-crasbno (Asn u Gln) . KoneuHasda crammuga

KOMIIBEIOTEPHOT'O aHaJlM3a BRJIIK4YWaeT OT@Op OCTaTKOB, HaXOOANNMXCA MeXIy

o-crnmpajaMm U B—ueHHMM, 10 IOaHHBEM aHaJiuza, NPOBOOMMOT'O Ha
cepBepe Stride. CTpyKTypa KaXIoM MOJIEKYJIH OblJla BU3YaJIbHO OlleHeHa
OJIS UOEHTUOUKALUM OCTATKOB, HaXOOAMMXCSI B IIOTPaAHMUHEIX oBJacTax,
M BTM OCTaTKM OTOpacHBaJl.

Iig BoNT/Al, CIOMCOK IIPeIloUTUTEJILHHX OCTATKOB OBJI OOIOJIHEH
OYHKLUMOHAJIBHO HeKOHCepBaTHMBHEIMU ocraTkaMmu, COCTaBJIAIMMA 1o
MeHbIen Mepe 90% oT BCeX OCTaTKOB COINIOCTaBJISAEMEIX
mocjenoBaTeJIbHOCTEeM [OCTaTKM C KPYIHHMU HEeOOJAPHBEMM OOKOBBMMU
nensmmu (Met, Pro, Phe, Trp) paccMaTpMBalIMChk KaK 3KBMBAJIEHTHHE;
OCTaTKM C HeOOJIBIIMMM HEeIOJSPpHEMM OOKOBHMM Lensamm (Gly, Ala, Val,
Leu, Ile) paccMaTpuBalinch Kak SKBUBAJIEHTHEE ; OCTaTKMU C
KUCJIOTHEIMM  OOKOBEIMU  LeIAMU (Asp, Glu) paccMaTpUBaJILCh Kak

SKBUBAJIEHTHHE;, M OCTATKM C OCHOBHEMM OOKOBHMU IIEIIAMU (A]fg, LYS)
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paccMaTpmUBaliiCh Kak SKBUBAJIEHTHEE] . BoJjee KOHKPETHO, BTU
HeKOHCepBaTUBHEE OCTaTKHU, KOTOpEE OBUIM MIOSHTUOMUIMPOBAHHE Kak
OCHOBHEE OCTaTKM, COCTaBRJdKmMe TI[IO MeHblley Mepe 10% oT Bcex
OCTaTKOB B I[IOCJIENOBATEJIbHOCTAX, U HEKOHCEepBaTUBHEE OCTaTKM AsSn,
Gln, Asp mau Glu, OPUCYTCTBYHIME B MCXOOHOM IIOCJIeNOBaATEJLHOCTH,
OpIM BEIOPaAHE B KadeCTBe KaHOUIOATOB.

IOisa OCTaBIMXCH CEepOTUIIOB OBLIIO IpOBEIEHO BHPABHUBAHUE
MHOXeCTBa mocJyiemoBaTeJIbHOCTEN pa3JIMYHEIX IIOOTUIIOB B eJax
BHIABJIEHUS OQYHKLUMOHAJBLHO HEKOHCEPBATMBHEIX OCTATKOB, KOTOpPHE OBJIMU
UOeHTUOUMIMPOBAHE KakK OCHOBHHE OCTaTKM, COCTAaBJIAKIME I10 MeHbIen
Mepe 10% OT BCexX OCTATKOB B IIOCJeIOBaATEJIbHOCTHAX.

Huxe npencTraBJI€HH IpennouTUTeJIbHEEe 0 MOOMOUKALUU
AMUHOKMCIJIOTE TOKCUMHA KJIOCTPUIUN :

BONT/A:

HcnoneByeMile IIOCIENOBATEILHOCTU @

NneHTUOUKALIMOHHEIE HOMEPA :

BoONT/A: P10845

BoONT/B : P10844

BONT/C:1 P18640

BoONT/D: P19321

BoNT/E: Q00496

BoNT/F: YP 001390123

BONT/G: Q60393

TeNT: P04958

VCTOUHMK IIOJIYUEHMUSI CTPYKTYPHHEX OaHHBX

KpucrajMuyeckre CTPYKTYPH BoNT/A (3BTA.pdb), BoNT/B (1EPW) u
BoNT/E (3FFZ.pdb) OpuIM HOJyUeHH OT RCSB.

MomeJupoBaHMe ToMoJoTuM BoNT/Ci, BoNT/D, BoNT/F, BoNT/G wu
TeNT ocymecTBJAJIM C MCIOJIB30BaHMeM IIpoT'paMMmel LOOPP um clenyrommx
nmocJjiemoBaTeJIbHOCTEN, COOTBETCTBEHHO : P18640, P19321,
YP 001390123, Q60393 m P04958.

CTPYKTYPHEM aHaJIu3

OoCcTyIHEIE OCTaTKM OIpelesiaiM C MCIOJB30BaHMeM [IpOoI'paMMEl
ArealMol, Bxonmsmey B HakeT HOporpamum CCP4.

[IpucBamMBaHKE BTOPUUHOM CTPYKTYPH OCYyIle CTBJIAJIN c

MCIIOJIb30BaHueM nporpammel Stride.
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[IoTpaHMUHEIE OCTATKM OINpenesyidJgM I[IyTeM BU3YaJIbHOM OLeHKM C
MCIIOJIb30BaHMeM IIpoI'paMMel RasMol.

AHaN's MIOCJIeIOBATEJILHOCTEN

[TostHOpPpasMepHBEle HocJenoBaTeslbHOCTM BoONT  OvBUIM  HOJIYUEHH OT
NCBT.

BripaBHMBaHME NIPOBOONIIN C MCIIOJIL30BaHMeEM KOMIILIOTEpPHOM
nporpaMmmel ClustalX.

[IPVMEP 4

KnnouuMpoBaHMe, BKCIPEeCCUS UM OUMCTKA

IHK-xOHCTPpYKLUUM, KoOUpyolme CKOHCTPYUPOBAHHEE MOJIEKYJIEL
BoNT/A, ONMMCaHHHE B IIpuUMepe 1, CUHTE3UPOBaJN, KJIOHMPOBaJIL B
SKCHPEeCCHOHHEM BekTop pJ40l, a 3aTeMm nepeHocusn B BL21 (DE3) E.
coli. B pesyJdbTaTe ObJla IOOCTUTHYTA CBEPXBSKCIPECCUS PaCTBOPUMEBIX
pekoMBVHaHTHEX OesnkoB Cat-A, Cat-B m Cat-C B BL21(DE3) E. coli.

PeKOMOMHAHTHO CKOHCTpyUpOBaHHEHe BoNT oummany M3 JM3aTOB K.
coli KJacCUUYeCKMMM MeToIaMu xpoMaTorpadunr. CHauaJla OCYIMeCTBIISIU
CTamMi OUMCTKM C MCIOJIbE30BaHMeM KaTMOHOOOMEHHOM CMOJIE, a 3aTeM
OCYWMEeCTBJIAIM CTaluln [OIPOMeXyTOUHOM OUMCTKM C  MCIOJIb30OBaHUEM
TUOPOPOOHOM CMOJIH. Ilocjie ©BTOoT0o, PeKOMOMHAHTHHIN OOHOLEIIOUEUHHM
CKOHCTPYMPOBAHHEM BONT pacmenjgsalM I[IOCPeOCTBOM IIpOTeOoJIn3a, B
pesyJbTaTe uYero IoJydyaJM aKTUBMPOBAHHEIM OBYXIENOUueuHBl BONT.
3areM IIPOBOOMIIM KOHEUHYID CTaouio OUMCTKM OJI4 YyOaJlIeHMd OCTaJlbHEX
npuMecein.

[IPMMEP 5

XapakTepuBalns OUMIIEHHBIX CKOHCTPYMPOBAHHEX BONT

CKOHCTPYMUPOBAaHHEE BoONT, ONIMCaHHEE BEIIIE B npuMepe 1,
XapaKTepMn30BaJM DKCIIEPUMMEHTAJIBHO CIIOCODOOM, OIMCAHHBEM HIWXE.

N3MepeHMe pl T[o0kasajo, UYTO CKOHCTpyMpoOBaHHEEe BONT umMmesn
BoJiee BEICOKOE 3HaueHue NB03JIeKTPUUIeCKOM TOUKHM, ueM
HeMOOUOULUMPOBAHHEM (HaTUBHEIL) BONT/Al - cM. o¢urypy 1 u Tadauiy,

IIpeaCTaBJIEHHYIK HUMXE.
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Tabmunua 4

MoJsiekyJsia BoNT/Al pl (BRUMCIIEHHAaSA) pl (Habaonaemasd)
CKOHCTPYMpPOBaHHAaH
«Cat-A» 6,9 ~ 8,0
[Cat5v2 (K1064H/N886K) ]
CKOHCTpYMPOBaHHAaA
«Cat-B» 6,9 ~ 8,0
[Catbv2 (K1064H/N954K) ]
CKOHCTPYMPOBaHHAA
«Cat-C» 6,9 7,8-8,0
[Catbv2 (K1064H/N1025K) ]
HaTmBHas BoNT/Al
[NBONT/A1] 0r 0% ~ e

CnoCcoBHOCTE CKOHCTPYMPOBAHHEX BONT HOpoHUMKATHL B HEeWPOHH U
paclenjgaTb SNAP-25 (MMIIeHb o4 RONT/AL) OLLeHUBAJIU C
MCIIOJIL30BaHMEM  HEeMWPOHOB CIIMHHOTO MO3Ta KPBICVHEIX SMOPUOHOB
(eSCN) . Ha o¢urype 2 1oOKas3aHo, UTO CKOHCTPYMPOBaHHEE  BONT
COXPaHAIM Takyl Xe CIHOCODOHOCTEL IIPOHMKATE B HEMPOH M pPacHelliaThb
SNAP-25, kKak M HaTUBHHM BONT/Al.

AKXKTMBHOCTE CKOHCTPpYMPOBaAHHEX BONT IOONOJIHUTEJIEHO OLEeHUBaJIML C
[IOMOIIBI0 aHajM3a, OPOBOOMMOIO C MCIOJL30BaAHMEM [IpaBOT'O MJM JIEBOTO
KyIloJla MBIIMHOTO IMadparMallIbHOTO HepeBa (mPNHD) . Ha o¢urype 3
[IoKa3aHo, uTo CKOHCTPYMUPOBAHHEE BONT COXpPaHAaAIu Takym xe
CIIOCODOHOCTE MHIUMOUPOBATE COKpalleHMe IM[IpaBol'0 WM JIEBOTO KyIloJla
MBIIMHOM IOradparMel, Kak ¥ HaTUBHEM BONT/AL.

Brl OpoBeIeH Iin VIiVOo aHajJM3 MeTOIOOM OlleHKM abOyKIuM IIaJIbleB
3aOHMX KoHeuHocTel (DAS) mOJjga onopelesleHMs aKTHMBHOCTHM, a Takxe
KOBboUIIMeHTa O0e30NaCHOCTU CKOHCTPYUPOEBaAHHOTO BONT O CpaBHEHUD C
AKTMBHOCTLI ¥ KO20OUIMEeHTOM ©Oe30NaCHOCTHM HaTUMBHOTO BONT/Al. O6e
ST MOJIEKYJIH MMeJiM ©oJiee BHCOKUM KO2QOMIMeHT ©0e30IIacHOCTHM, YeM
HaTMBHELI BONT/Al, ¥ OBJIM HECKOJIBEKO 060Jlee AaKTHMBHEMM. llOJIyUeHHEE

DaHHEE [IpencTabkJieHH Hinke (Tabmuua 4).
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Tabauia 4
IDosa DAS Josza misa
DAS EDso KosdpdpuiimeHT
MoJekyJia 4 ~10% ABW
(rir/Menns ) Bes0onacHOCTHA
(rir/Menns ) (I / MEIOG )
HaTtmBHas BoNT/Al
2 10-20 9,9-14,5 7
(n=5)
CKOHCTPYMPOBAHHAL
1,16 10-20 27,4 24
«Cat-A»
CKOHCTPYMPOBaHHAL
1,79 25 47,6 27
«Cat-B»

DAS EDso: BrUMCIIEHHad IOo03a, MHIOylupywomas DAS 2

INoza DAS 4: SBKcCHepMMeHTaJlbHad no3a, MHOyLUupyomas DAS 4

- BW: Macca TeJa

Q

- Joza nmjgg ~ 10% ABW: BouMcIIeHHasa »Do3a, BH3HBakmasg 10%
CHIXeHMe BW 1o cpaBHeHUI ¢ BW Ha nenb 0

- Kosddpuimenrt OGesonacHocTr: Joszsa mjg ~ 10% ABW/DAS EDsg

KosdpduiimeHT 0e30MIacHOCTH npencraejgeT cobou roxkaszaTeJib
HeTaTUBHOTO »sdderkTa Iocje BeeleHMA BoNT (moTepsd MaccCH) IIO
OTHOIWEHVI K aKTMBHOCTM BoONT (mojsyMakKcuUMaJilbHas oOlleHkKa aOoyKUum

naJjblleB 3aOHMX KoHeuHocTeM (DAS)). 3ToT KO2QOMUMeHT OBUI BHUMCJIIEH

Kak oTHomeHMe ~ 10% wMacce Teja (BW) x DAS EDso, Tme ~ 10% BW
O3HadvaeT KoJuUecTBO BONT (T /XUBOTHOE) , HeoOxommmoe mjua 10%
CHIXEeHU I MacCCEHI TeJia, a EDso O3HauvaeT KOJIMUECTRBO BONT
(IIT/XMBOTHOE) , HOCTATOUYHOEe IJI HOOCTUXeHMsa DAS=2.

AHagms DAS OCVIIeCTBJIISIIN oyTeM MHBEKLUNA 20 MKJI
CKOHCTPYMPOBAHHOTO TOKCHHA KJIOCTPUONM, IIPUTOTORBJIEHHOTO B
xeJlaTuH-bpochaTHOM Oydepe, B MKPOHOXHYID MBIILIY/COJIHEUHOE CIIJIeTeHUEe
MBIM, C IIOCJelyolel olleHKOM abIykKuMM HaJlbleB 3adHMX KOHeUuHOCTel,
IPOBOOMMOM KaK ONMCaHO paHee B nybjaumxaumym Aoki (Aoki KR, Toxicon
39: 1815-1820; 2001).

[IPMMEP 6

IOpyrou CKOHCTPYMPOBAaHHEBI TOKCHUH KJIOCTPUONM COTJIaCHO
n300peTeHuK I[IoJIydaJlM B COOTBETCTBUMM C KPUTEpUAMM, YKa3aHHBEMU
BHIe B IpuMepe 1.

5Ta KaTMOHHAasS KOHCTPYKUMA Takxe Opoucxommiga oT BoNT/Al u
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VMeJla BHUMCIEHHYKL pl=7,4 M MOJeKyJIdapHYID Maccy 149859. Jla”HHYD
KOHCTPYKLMUIL oBo3Hauanu Cat-D. KoHcTpykumm Cat-A, Cat-B m Cat-C
comepXaji OCTaTKM, 3aMeHeHHEe JIM3MHOM, a Cat-D comepxall oCTaTKy,
3aMeHEeHHEEe apIMHMHOM.

Cat-D: N1188R, D1213R, Gl215R, NI1216R, NI1242R, NI1243R,
S1274R,

T1277R.

I[IPMMEP 7

JleueHMe MAILMEHTKM, CTpalanliel WelHOM IMCTOHMEMN

50-JeTHAas KEeHIIVHA, cTpamawiad CcriacTruuecKom KpuBOIMeel,
HaxXxoInjlaCk Ha CTallMOHapHOM JeUeHUM B KJIMHMKEe, T'IOe OHa IIpoXOoOuia
Kypc JeueHMsa IOyTeM BBeIdeHMS B HNeMHYID MBIILY TepaleBTUUeCKU
20PeKTUBHOTO KOJMUECTBa CTaHOApTHOTO OpeHdapaTa BoNT/A, oOHakKo, Y
STOM MallMeHTKM Habjmomajlach Oucdarmsa, BHIBaHHAS pPaclIpocTpaHeHVeM
TOKCMHa B 00JacTb POTOIJIOTKM. OTOM HaluMeHTKe B MeMHHEe MBIILE
BROOMIIN MHBEKIIMIO NPUOIM3UTEIBEHO 1,5 HT (mam BoJiee)
CKOHCTPYUPOBAHHOTO BONT/A coTJjlacHO u300peTeHuin. UYepes 3-7 nOHel,
CTelleHb KpPMBOIEeM Yy NaAaUMeHTKM 3HauuMTeJIbHO CHWXajlack, I[IpM STOM
Kako-Jubo mucharmm He HaboIaJock, M TIalMeHTKa MOoTIJla »OepXaTb
TOJIOBY ¥ ILJIeuM B HOPMAJILHOM IIOJIOXKEHMM II0 MeHBIeM Mepe B TeueHUe
nATU MeCHLeB. Tax Kak CKOHCTPYUPOBaHHAaA MOJIEeKYyJia BONT/A
yoapxXuBajlaCk B TKaHM B TeueHMe 0oJiee IJUTEJILHOTO IIeprola BpeMeHU
M TIOUTM He IIPOHMKAaJa B IpyI'Me OpITaHH, TO Jeuallui Bpaud MOXEeT
Ha3HauUMTh BBeleHMe OOoJbIel'0 KOJMUeCTBa JIEKapCTBEHHOTO IMIPOOyKTa
fe3 KaKoTro-JIMBO OolaceHMsa BO3HUMKHOBEHUS TIOOOUHEIX 5HSbdekToBR, U
TaKoe yBeJIMUeHMe O3H OydeT of0ecCleurBaTh foJiee  IJIUTEJILHOE
oelcTBUe IIpelaparTa.

I[IPMMEP 8

JleyeHMe IHalLMEeHTa, CcTpajalmero 6GnedpapocrasMoM

47-JleTHUM MyXuMHa, CcTpamgalmui ©6JedpapocnasMoOM, HaXOOUJICA B
KJIMHMKE Ha CTaUuMOHAPHOM JIeUeHMM. OTOMY IMalMeHTy OBJIO Ha3HaueHO
JeueHMe TIIyTeM MWHBeKUMM 5 nr - 25 0O CKOHCTPYMPOBAHHOTO BONT/A
COTJIaCHO WM300peTeHMK B JaTepalJibHYKR MBIILY IPedIJIIOCHEBOTO KpPYXKa
BEPXHETO BeKa UM B JlaTepallbHyKn MBILY J[OIPEOIJIOCHEBOTO KPYXKa
HIDKHET'O BeKa. [IpubinsmUTeJIbHO UYepes HemeJw, Y HSTOoTo IaluMeHTa

Habomajlock ocJjabJieHue CHMIITOMOB, a IIO0 MeHbIleM Mepe uepes IIATh
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MecAleB, CHMITOMEL ITAaHHOT'O 3afojleBaHusa IIOJIHOCTBK McUesali, [Ipu
sTOoM, OJiedpapornTo3a He HaBJOOAJIOCH. BECOKMUM YpPOBeHL O0e30MIaCcCHOCTU
[IOJIUIIEeNnNTU oA COTJIaCHO MN300peTeHUIO [I0O3BOJIAJ Jevalmemy Bpauy
[IOBHIIATE O3y DTOTO I[IOJUIIeNTHIa U, TeM CcaMelM, YBeJMUMBAThH
IPOOOJIXUTEJIBHOCTE €I'0 KJIMHUUEeCKOTO ndderTa.

[IPVIMEP 9

27-JIeTHUN MYyXUMHa, CcTpajalmui lepedpalibHEIM IIapaJituoM, IIPpU
KOTOPOM HabJmomoaJiMChb TakKue CHMIITOME, Kak IOebopMMpOBaHHasd «KOHCKAaLd
cTomna» M 3aTpydHeHMe IIpu xonbbe, HaxoOouJicd B KJMHMKE Ha
CTalMOHapHOM JIEUEHUN . STOoT naluyeHT IIPOXOIOII JleueHue
TepaleBTUUeCKU 20PeKTUBHEIM BoONT/A, B pes3yjbTaTe uUeTlo HabJ0Ialloch
yJydlmeHre eTo NOXOIKM, HO BTO YJyUlleHMe CONPOBOXIANIOCH MHIIEUHOM
cjaboCcTrD U DoJiaMm B KOHEUHOCTHAX. IDaHHOMY  IIallMeHTy OBLIIO
Has3Ha4deHO  JIeUeHue I[IYTEeM MHBEKUUM  OPUOIUM3UTEIIBEHO 20 Or/xrm
CKOHCTPYUPOBAHHOTO BONT/A COIJIACHO M300peTeHMI B KaXOH U3 OBYX
YUacTKOB MeOraJlbHOTO U JaTepaJIbHOTO KyIoJla MKPOHOXHOM  MBIILIEL
IIOPaXeHHOM (BIX) HIWXHEeM (MX) KOHeUHOCTH (ell) . UYepes HeneJw, IMIOXOOKa
y HaluMeHTa yJjyudllajlack, ¥ IIpM SDTOM He HaOIaJloCchk KaKUxX—JMOO
SABHEIX IIODOUHHX 50OeKTOB, a I[I0 MeHbIeM Mepe uepes UeTHpe MecHlla,
CUMIITOMBEL 5STOTO  3afoJjieBaHMA  I[IOJIHOCTBI  MCUesaJM. BO3MOXHOCTE
yBeJIMUeHNd IOOBH 3TOTO JIEKApPCTBEHHOTO CpeIncTBa [I03BOJIAJIa
IponoJIXaTh JieueHue U, TeM CcaMbM, YBeJMUMBATE IIPOOOJIKUTEJIBHOCTD

ero IeNCcTBUA.
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$OPMYJIA MBOEPETEHNA

1. CKOHCTPYMUPOBAHHEM TOKCHUH KJIOCTPUIWUN, BRJIOUAMNWM IO
MeHBIIEY Mepe OOHY aMMHOKMCJIOTHYK MoAubMkalMio, TOe I[I0 MeHbIen
Mepe OOHa YyKa3aHHad aMMHOKMCJIIOTHad MOIOMUOMKALMA  CIOCOOCTBYyeT
YBEeJIMUeHUO M3B0BJIeKTPUUECKON TOUKU (pI) CKOHCTPYMPOBAHHOTO
TOKCHHa KJOCTPUIMM IO BeJMUMHE, KOTOopas II0 MeHbmeM Mepe Ha 0,2
eIMHULE BHIe, uYeM pl KakoTro-JmMbo OPYTIoTo MIEHTUUYHOTO TOKCUHA
KJIOCTPUIONMY, He coIepXamero II0 MeHbIeM Mepe OIOHOM YyKa3aHHOM

AMMHOKMCJIO THOM MO,H]/I(I)MKB.LU/H/I .

2. CKOHCTPYMPOBAHHEIM TOKCUH KJOCTPpUIMUM o n.l, rTme: (i) 1o
MeHbIIen Mepe OonoHa yKazaHHada aMUHOKMCJIOTHA A MOOUOMKALA
criocobcTByeT YBeJIMUEeHNIO M30BJIeKTPHUUeCKOM TOUKMA (pI)

CKOHCTPYMPOBAHHOTO TOKCHUHA KJIOCTPMIMM OO BeJMUMHH, KOTOpasd IIo
MeHbmel Mepe Ha 0,5, 1 miIM 2 eOIMHMUBE BHIle, uYeM PI Kakoro-Jubo
IPpYTOTO MISHTUYHOTO TOKCHMHAa  KJIOCTPUINUN, He coIepxamero IO
MeHbIlel Mepe OOHOM yKa3aHHOM aMUHOKMCJIOTHOM MOOMMKAILINMA;

(i1) info) MeHbIIen Mepe oIoHa yKazaHHad aMMHOKMCJIOTHAa S
MOOMOMKALIMA CHOCOOCTBYET YBEJIUMUESHUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMY OO BeJMUMHH, KOTOpasd IIo
MeHbIle¥ Mepe Ha 2-5 enouHMI Beme, dYeM Pl KakoTro-JmbO IOpyTroTro
UOSHTUYHOTO TOKCHHA KJOCTPUAMM, He coIepXamero II0 MeHbIeM Mepe
OOHOM YKa3aHHOW aMMHOKMUCJIOTHOM MOIUGMKALWM; U/UIIN

(iii) vVyxa3aHHHM CKOHCTPYMPOBAHHHM TOKCUH KJIOCTPUIUN MMeeT
pl mo MeHbme¥M Mepe 6, pl or 6 mo 10, pI or 7 mo 9 miam pl oT 8 1o
9.

3. CKOHCTPYMPOBAHHHEM TOKCUH KJIOCTPMIMM o . 1 miaum 2, rnoe:
(i) yxasaHHad IO MeHbIleM Mepe OoIOHa aMMHOKMCJIOTHad MOIUOMKALMI
BHOpaHa M3 aMMHOKMCIJIOTHOW B3aMeHH, aMUHOKMCJIOTHOM MHCepLUUM U
AMMHOKMCJIOTHOM mOeJjlelluM, Heo®g3aTeJIbHO, I'Oe II0 MeHbllel Mepe oInHa
aMMHOKMCJIOTHA A 3aMeHa BHIOpaHa nus 3aMeHH KMCJIOTHOTO
AMMHOKMCJIOTHOTO OCTAaTKa OCHOBHEIM aMMHOKMCIJIOTHHM OCTATKOM,; 3aMeHEH
KMCJIOTHOTO aMMHOKMCJIOTHOTO OCTaTka He3apsSKeHHHM aMMHOKMCJIIOTHRM
OCTAaTKOM M 3aMeHH He3apaSXeHHOTO aMMHOKMCJIIOTHOTO OCTaTKa OCHOBHBEM
aAMUHOKMCJIOTHEIM  OCTaTKOM; (1) YKa3aHHEM CKOHCTPYMPOBAHHLI
TOKCUH KJIOCTPUINM comepXxuT oT 1 1mo 80 aMMHOKMCJIOTHEIX MOOUOUKALIMMI

mim oT 4 mo 40 aMMHOKMCJIOTHHEX MoaumkKaumi; (ili) 0O MeHbIIeV Mepe
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onoHa aMUHOKMCJIOTHA S MOOMOMKALMA IPpUCYTCTBYET B ooMeHe,
CBABHBAKIEMCSA C PelLelTopoOM TOKCHMHa KJIoCcTpuiui (B He-IOomeHe),
Heo®a3aTesIbHO, roe 1o MeHbIIen Mepe onoHa aMMHOKMCJIOTHA S
MOOMOUKALMSA MIPUCYTCTBYeT B Hoy—IOMeHe TOKCHMHa KJIoCTpuaouM,; (1iv) 1o
MeHbInem Mepe OIHOM AMUHOKMCJIO THOM MonoubmKalmen ABJIAETCH
MOOUOUKALIMSA AMVHOKMCJIOTHOTO OCTaTKa, PacloJIOXKEeHHOT O Ha
IIOBEPXHOCTH ; n/ 1o MeHbIIel  Mepe OIHOM AMUHOKMCJIO THOM
MoOoubMKalen ABJISeTCH MOOMUKALIMI AMMHOKMCJIOTHOTO ocTaTka,
BHIOPAHHOTO u3 ocTaTka acraparMHOBOM KMCJIOTHI, ocTaTka
TJIYTaMMHOBOM KMCJIOTH, OCTaTKa I'MCTHMIMHAa, ocCTaTKa CcepMuHa, ocTaTkKa
TpeoHMHa, ocTaTka acraparmuHa, ocTaTka TJIyTaMrHa, ocTaTka
LUMCTeMHa WMJIM OCTaTka TUPO3MHa, Heobg3aTeJIbHO, I'Ie aMMHOKMCIIOTHHIM
OCTaTOK BaMeHeH OCTaTKOM JIM3MHa MJIM OCTaTKOM apTMHMHA.

4, HykJjeuHoBasa KMCJIOTa, comepxamas IIoCJIeIOBaTEJILHOCTE
HYKJIEMHOBOM KMCJIOTHI, KOOUPYIIYIO CKOHCTPYUPOBAHHEI TOKCUH
KJIOCTpUOWM O JdoMy M3 I.Io.1-3.

5. Croco® moJiydeHMS  OOHOLENOUeUuHOTO  CKOHCTPYUPOBAHHOTO
TOKCHMHAa KJOCTPUINM, ¥VMeK meTro JeTrKyl Ilelb U TaSXeJIyln lelb, IIe
YKasaHHBEM CHOoCO0 BKJOUAET SKCIPEeCCH HYKJIEMHOBOM KMCJOTH IO II. 4
B IOIOXOIAmEMN KJIeTKe-xXO03fAMHEe; JM3MC KJIeTKUM—-XO3fAMHa C I[IOJIyUdeHNEM
ToMoTeHaTa KJIETKM—-XO3AMHA, comepxamero OINHOLIEIIOYUeUHKIN
CKOHCTPYUPOBAHHEY TOKCUH KJIOCTPUIMUM,; ¥ BHOEJeHMe YKas3aHHOTO
OIHOILIEIIOUEUHOT'O CKOHCTPYUPOBAHHOT'O TOKCUHA KJIOCTPUINMN.

6. Crocof TnoJiydyeHUs IBYXIEIIOUeUHOTO CKOHCTPYMUPOBAHHOTO
TOKCUHA KJIOCTPMIMM, TIOe YKal3aHHHM choocod® BRJOUAET IIOJIyUeHH e
OOHOILIEIIOUEeUHOTO CKOHCTPYMPOBAHHOTO TOKCUHA KJIOCTPMIAMM CIOoCoOOM
1o m.5; KOHTaKTUPOBaHUE OOHOLIEIOUeUHOTO CKOHCTPYMPOBAHHOTO
TOKCUHA KJIOCTPMUIUM C MOpOoTea30M, pacHellJidomel IOJUISNTUI B cauTe
pacro3HaBaHMUa (calTe pacHellJleHUs), PacloJIOKeHHOM MexXOoy JIeTKoM
LIemnbio u T XKeJION Lenbo; V7 IpeBpaleHue OOHOILIEIOUeUHOTO
CKOHCTPYMPOBAHHOTO TOKCHHA KJIOCTPUONM B IBYXIEIIOUESUHHI
CKOHCTPYMPOBAHHEI TOKCUH KJIOCTPMIMM, B KOTOPOM Jierkad Ilelb WU
TaXeJlasg lLelb CBA3aHH Py C IPpYI'OM IOUCYJIbLOUMIOHOM CBSA3LI.

7. IBYXIIeNIOUEeUHEM  CKOHCTPYMPOBAHHEIM  TOKCUH  KJIOCTPUINM,
[IOJIYUEeHHEI croco®oM IIO II. 6.

8. HpMMeHeHMe CKOHCTPYMPOBaAaHHOTI'O TOKCHMHa KJ'[OCTpI/II[I/H\/I[ I10



81

JgoboMy M3 II.II. 1-3 wmiIM OBYXIEINOUYEUHOT'O CKOHCTPYMPOBAHHOTO
TOKCMHa KJIOCTPpMIMM IO II. 7/ @OJA OpelyldpexieHMsa WIM JIedeHUud
3ab0oJileBaHU A VI COCTOAHUA, BHIOPAaHHOTO ns3: KOCOTJIasusA;
BiedapocrnaszMa; TeTEepPOTPONMM; IUCTOHUM (HaIpMMep, CIacTUUYeCKOM

OMCTOHMM,; HWKHEUEeJIOCTHOM OUCTOHMM,; OUaT'OBOM OMUCTOHUM; I[IO3IHEM
OMCTOHMM,; IOUCTOHMM POTOTJIOTKM; IMUCTOHUM KOHEUHOCTElN; MeMHOM
OVCTOHUM) ; KpUBOMEM (HaIpuMep, CIHacTUUeCKOV KPpUBOMEM); CHIUKeHMUS
KJIETOUHOM/MEIIEYHON  aKTUBHOCTU (mocpencTBOM MHIMOMPOBAHUA  WJIU
vHakTuBauuu SNARE), koTopoe MOXeT OHTH NIPemoTBpalleHO MeTooaMu,
IpUMeHSIeMbBIMM B  KOCMETOJIOTUU (C  MCHOJIB30BaHMEM KOCMETHUYEeCKUX
CPeICTEB); HEepPBHOMBIIEUHOT'O 3ab0oJlIeBaHUA WM HapylleHVMsa MOTOPUKU
TJIa3HOTO a6JI0Ka (HanpuMep, CONIYTCTBYIIETO KocormJjiasu4g,
BEepTHKAJIBLHOTO KOCOTJIa3Msd, HapajMya OOKOBOTO OTHeJa NpSAMOM KUIIKU,
HyCcTarMma, OUCTUPEOUNHOM  MMOIIATUM) ; oMcyero  CclasMa; OoJIe3HN
BumnecoHa; TpeMopa; TUKOB; CerMeHTapHOT'O  CHMHIPOMa  «ILJIAMYMNX
TJIas»; CHa3MOB; CIaCTUMUYHOCTM, BHBHBAEMOM XPOHMUECKNMM pacceaHHHEM
CKJIEpPO30M; CHaCTUYHOCTHM, I[IPUBOLAMEY K HapylleHUH OQYHKUMM MOUEBOITO
Iy3HpSA; CHasMOB B 00JlJaCTM CIMHH,; CYOOPOT MKPOHOXHOM  MBIIIIE
(«BoJIe3HU BCAOHUKOB») ; TOJIOBHOM ooJu HallpAXeHUd ; CUHIpPOMa
IOOHMMAKIMEN MEBIIIE —Tasz3a; CHMHIPpOMa pPaclellJIeHHOTO II03BOHOUYHUKA;
Io3nHeM OUCKMHe3uM; ©OoJie3HU I[lapkKMHCOHAa; TYyTOIOIBMXHOCTM,; CIIa3MOB
B reMubalMajbHOM 0B0JacTM; IIOpaXeHMsa BeK; lepebpalJlbHOTO Iapajuda;
boxasbHOM CIIaCTUYHOCTH; CIIacTUUEeCKOTO KOJIUTAa ; HeVpPOT eHHOTO
MOUEBOTO IIYy3HPSA; aHu3Ma,; CIHacTUUHOCTK KOHeuHOoCTeM; OpyKcus3Ma;
TpemMH B aHaJlbHOM of6JacTu; axajlasuu; oucbaruu; CJIe3JIUBOCTU;
TUIepTUIPo3a; U3BHTOUHOTO CJIIHOOTHEJIeHMA; WU3OHTOUHOM CceKpeluu
XKeJIyODOUHOTO CokKa; ©60JM B MBMIAX (HaopuMmep, O0JM, BH3LHBaceMOM
MBIIEUHEIMM ~ Clla3MaMM); TOJIOBHOM OojM  (HalopuMep, TOJIOBHOM ©OoJu
HanpsXeHVI) ; TUIyDOKMX MOPIMH B oOJacTu OpoBeM; MOPIMH Ha KOXe,
paka; 3aboJIeBRaHUM MaTKH; PacCCTpPOMCTB MOUYEIIOJIOBEIX nyTen;
MOUEIIOJIOBEX ~HEPBHEX PacCTpPOMCTB; XPOHUUECKOT'O HeVMpPOTEeHHOTO
BOCIIAJIEHVS U PaACCTPOMCTB TJIaOKMX MHIIIT.

I[Io DOBepeHHOCTHU
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«L» - TOKYMEHT, IPUBEACHHBIN B IPYTUX IEIIX

I[aTa IIPOBEJACHUS IIATEHTHOT'O ITIOUCKA.

17 centstOps 2024 (17.09.2024)

o
i

VIoaHoMOYeHHOE JIHAIIO!
Havamsrux praBJ'ICHI/IH SKCIICPTUSBEL

: Hopssony pognacas
FREE TR0 PR R

1711998521100
CH=leepkHeE L.
sie O 0420240042025

e

C.E. ABepkues




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

