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KATUOHHBE HEMPOTOKCUHEI

Hacrosmee mM300peTeHMe OTHOCUTCSH K CKOHCTPYMPOBAHHEIM TOKCHMHAaM
KJIOCTPUONM, BKJIOUAKIMM I[1IO MeHBIIEM Mepe OIOHY aMUMHOKMCJIIOTHYIO
MoOIMdUKALMI, a Takxe K IIPUMEHEHMIO TakKMX CKOHCTPYMPOBAHHEX
TOKCMHOB KJIOCTPUIMM B MeOMLMHEe ¥ Tepaluu.

BakTepur poma Clostridia NOpoOyUMPYIT B BHCOKOM CTeIeHU
AKTHUBHEE u crneuupmuUuecKue OeJIKOBEIE TOKCWHEI, oBbJlamammme
CIIOCOOHOCTLIO IOBPEXIaTh HEeWPOHH M IpyIMe KJIeTKM, B KOTOPHE OHU
[IPOHMKAKT . MprMepaMm TaKMUX TOKCHMHOB KJIOCTPUONM ABJIATCSA
HEeMPOTOKCHUHE, Opomoyuupyemele C, tetani (TeNT) wu C. botulinum
(BONT) cepoTtunoe A-G, a TakKXe HeWPOTOKCHUHE, Oponoyuupyemele C.
baratii n C. butyricum.

HekxoTopemMM M3 HauboJiee M3BECTHHIX AKTUBHEX TOKCHMHOB SBJIAOTCH
TOKCUHOB KJIOCTpUIMM. Tak, HalpuMep, cCcpenOHas JeTajlbHas po3a (LDso)
BOTYJIMHUUECKUX HEeVMPOTOKCHMHOB IJIS MHIIEM COCTaBJIgeT B IIpelejlaxX OoT
0,5 mo 5 HI/XKI, B 3aBUCUMOCTM OT cepoTuna. CTOJOHSUHEE U
OOTYJIMHUUECKME TOKCUWHEL OeiCTBYIOT [IOCPenCTBOM VHITUOUPOBaHUSA
OYHKIUMM TIOBPEeXIEeHHHX HEeWPOHOB, a B YaCTHOCTM, BHCBODOXIEHMUS
crneuMdmUUIeCcKx HEeMpoOMeIMaTOpPOB. DBOTYJIMHMUECKME TOKCHHE OEWCTBYIOT
Ha HEepPBHOMHIMEUHHM CHHAIC ¥ MVHITUOMPYIOT XOJIMHEepIMUeCcKyl IIepelauy
CuTrHaJjla B IepubepmuuecKoM HEPBHOM cuUcTeMe, a CTOJIOHAUHBE TOKCUHEH
OeVICTBYIT B LIeHTpaJIbHOM HEepPBHOM CHCTeMEe.

I[Io cBoeM mOpupome, TOKCUHE KJIOCTPUIUM CUHTE3UPYIOTCS Kak
OIHOILIEIIOUeUHEIM MIOJIMIIENTUL, KOTOPLIM nooBepraeTcsd
IIOCTTPAHCIALMOHHOMN MOIVOUKALIU IoCcpencTBOM [IPOTEOJIUTUIECKOTO
paclmeryieHus ¢ ofpas30BaHMeM OBYX I[IOJMUIIENTHUIHLEX Ilelel, CBSI3aHHHX
IpyD C IpyT'OM OUCYJILOUOIHOM CBA3LID. PacmerjieHMe TI[IPOMCXOIUT B
cCreundrnuecKoM camuTe pacmenjeHmus, JacTo Ha3EBaeMOM cavToMm
AKTHMBALMM, KOTOPHM JOKaJIM3YyeTCcsda MexIy LIUMCTEeMHOBEIMM OCTaTKaMM,
oBpal3ynmyMM MEXIIENLEBYID IUCYJILOUMIHYKD CBA3b. B pe3ylbTaTe 3TOTO
obpasyeTcsa IByXllelloueuHasa MoJiekKyJa, KoTopasd I[IpencTaBigeT cobon
aKTMBHYK (QOpMy TOKCHMHa. J[IByXIllerlodueuHasd MOJIeKyJla COCTOUT U3
T AXKEeJION enm (H-pemnm) , KoTopad nMeeT MOJIEKYJIAPHYIO Maccy
npubaus3uresgsHo 100 xIa, u Jerkom uenu (L-Llenm), KOTopasd MMeeT

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



KOHIIeBOM KOMIIOHEHT TpaHCJIOKAalUNU (Hy—nomeH) 171 C-KOHIleBOM
HalleJMBaKMYY KOMIIOHeHT (He—pmoMeH) . CaMT paclelljleHMs HaxonouTcsa L-
1Ienbio ¥ KOMIIOHEeHTaMy IoMeHa TpaHcJorauuu. Ilocjie CBA3HBaHUA He—
IOOMeHa C er0o HeVpPOHOM-MUIIEHBID U MHTepHalM3aluy  CBSI3aHHOTO
TOKCHHa B KJIeTKY IIOCPeICTBOM SHIOCOMEH, Hy—-IoMeH IepeMmemaeT L-llelb

Uepes MeMOpaHy DHIOOCOMEL UM LMTO30JIb, M 5BTa L-lens obecrneumBaeT

npoTeas3Hyn  QYHKILMIO (Takxe  MBBECTHYID KakK  HelIUMTOTOKCHUUeCcKasd
opoTeasa) .

HeunToTOKCHUUECKHUE IpoTeasH OeViCTBYIOT IOCpenCTBOM
IIPOTEOJIUTUUECKOTO pacmerJjeHmusa BHY TPUKJIIE TOUHHIX TPaHCIIOP THHIX

DeJIKOB, WM3BeCTHHX Kkak Oejgku SNARE (Hanpmmep, SNAP-25, VAMP wiu
CUHTakKCHuH) - cM. Gerald K (2002) «Cell and Molecular Biology»
(4th edition) John Wiley & Sons, Inc. AxpoHuMM SNARE OpOUCXOIUT

OT TepMMHa «PacTBopuMell Peunenrtop, CaaszwmBawomuiica ¢ NSE (Soluble

NSF Attachment Receptor), Toe NSF O3Hauvaer baxTop
BOCIPUMMUMBOCTM K  N-3THUIMaJIeMMUIYV . Besgku SNARE [OpencTaBJIg0T
coBo¥  MHTeTrpaJibHEEe DeJikn BHY TPUKJIE TOUHHIX BEe3UKYJI, KOTOPEIE

CEeKPeTHUPYIT MOJIEKYJIEL [NOCPEOCTBOM TPaHCIOPTa BEe3UKYJIE M3 KIJIETKU.
[IpoTea3HOM dyHKIIMEN ABJIAETCHA LIMHK-3aBUCHUMa g SHIOOIENTUIA3HAaA
AKTUBHOCTL, I'Ie Takad IOpoTeasHad QYHKIUMA oOecleurMBaeT BECOKYIO
CTelleHb chHeludrnuHocTM OesiIkoB SNARE k cybcTpaTy. B COOTBeTCTBUM C

STHUM, HeIMTOTOKCHMUECKaAa IIporeas3a, riocrie ee IIPOHMKHOBEHNMA B

HYXHYIO KJIeTKRY-MUIIEHb , obJlamaeT CIIOCOBDHOCTB MHPM@MpOBaTb
KJIETOUYHYIO CeKpelllo nus3 KIIeTKM-MUIICHI . L-11enceBHe IIpOoTeas3El
TOKCHMHOB KﬂOCTpMHMﬁ InpencraBJIARnT cobom He—-IMTOTOKCHMUYECKIUE

npoTeass, pacHmerygaomre ek SNARE.

[lockoJibky Oesyiky SNARE mMpoKo pacOpoCTpaHeHB B IpUpone, TO
TOKCHMHEL KJIOCTPUAMM, TakMe KakK OOTYyJMHUUECKUN TOKCHH, C YCIexXOoM
IPMMEHATCA B ClIocofax Tepaluy MUPOKOT'O pAla.

Tax, HaIpVMep, aBTOPH CCHEJIARTCHA Ha oybaukaumio William J.
Lipham, Cosmetic and Clinical Applications of Botulinum Toxin
(Slack, Inc., 2004), B KOTOPOM OIMCAaHO IIpUMeHeHMe TOKCHHOB
KJIOCTPUIOWY B Pa3JIMUHEX TepaleBTUUYECKUX U KOCMEeTHMUECKMUX LeJlax,
HalpuMep, TaKUx TOKCHHOB, Kak OOTYyJIMHUUECKHKE HeVPOTOKCHUHEL
(BoNTs), BoNT/A, BoNT/B, BoNT/Cl, BoNT/D, BoNT/E, BoNT/F wu

BoNT/G " CTOJIOH SUHBIM HEeMTOKCHUH (TeNT), MCIIOJIb 3y eMEIE oJida



VMHTUOMPOBAHVS TPaHCMHUCCUM HEeMpPOHOB, HalpuMep, OpuMeHeHMe BOTOX™,
KOTOPEIM B HacCToOfAlMee BpeMsa MCIOJbB3YeTCsa Kak TepaleBTHUUeCKOoe
CPenCcTBO IJIiS JIedeHMs Takux 3aboJieBaHMM, KakK: axajlasud, Clda3Mel y
B3POCJIBIX, TP EMMHEL B aHaJIbHOM’ obJjlacTH, BoJm B CINVHE,
BiiedapocnasyM, OpYKCU3M, LepBUKAaJIbHaAd OUCTOHUA, S CCeHUMaJIbHEM
TpeMop, ofOpa30oBaHMe IIabeJIJIAPHEX CKJAaOOK WM IUIEPKUMHEeTUUECKUX
JIMILEBHX CKJIaOOK, ToJIoBHas 00Jb, CcrasMel B TIeMudpallmabHOM obJjacTu,
TUIIEPAKTUBHOCTD MOUEBOTO Iy 3HpPH, TUIIEPTUOPO3, 0B EeHWUJIbL HEIM
nepebpalibHEM HapaliMd, pPacCesaHHBM CKJIepos, BOJIE3HE  KILJIAMYMIMX
jas», ofOpa3oBaHMe MOPUWMH B O0JIaCTM I[IepPeHOCHIE, CcllacTudeckasd
nchoHMsa, KOCOTJIasue U HepBHOe paccTporcTBo VII. Kpome ToOTO,
ONMCaHO  TepaleBTUUECKOe IIPUMEeHeHMe  TOKCHMHOB  KJIOCTPUIMNM  OJId
JleueHVsa HEepPBHOMBIIEUHHX PAaCCTPOMCTRB (CcM. naTeHT CIA 6872397); nnasa
JleyeHrsa 3afojieBaHMIM MaTkM (cM. 3agBky CHIA 2004/0175399); miusd
JleueHMsa A3B M acTpos3odparalitHOT'O pediorkca (cM. 3asgeky ClHA
2004/0086531); 1mJga JledeHMSI OUCTOHMM (cM. TmnaTedT CIA 6319505);
IJIS JleueHMd TJIa3HHX O0oJiesHelM (cM. sadaBky CIA 2004/0234532); nisa
JeueHrs OJedpapocnasMa (cM. 3asBky CIA 2004/0151740); njasg JedeHUS
Kocomjasusa (cM. 3asgBky CIA 2004/0126396); nja4g KyouMpoBaHUS OoJien
(cm. mnaTeHTel CIA 6869610, 0641820, 0464986 wm 6113915); nOasa
JleueHusa  oubpoMuaiIun (cMm. nmaTedr CIIA 6623742, 3agaBkKy  CIA
2004/0062776) ; @nnga KynoupoBaHuMa OOJIeM B HWXHEM UYacCT¥ CIMHE (CM.
3agaBKy CIIA 2004/0037852); 5njd JleyeHMS MHIIEUHEIX [IOBPEXOeHM (CM.
naTeHT CIA 6423319); §nJjsa KyOUMpOBaHMA TOJIOBHOM ©OoJiM B 00JacTH
cuHyca (cm. mnaTeHT CIIA 6838434); nOJjsa KyIMPOBAHMS TOJOBHOW OO0JIM
HamnpsSxeHMsa (cM. maTeHT CIIA 6776992); 1#OJad KyOUMPOBaHMA TOJIOBHOM

o (cM. maTeHT CIIA 6458365); nOJd TOJOBHOM OOJNM MHOPUM MUTPEHU

(cMm. naTeHT CHIA 5714469); OJIA JIeUEeHMI CEePOEeUYHO—-COCYIOMCTEX
3abojyieBaHuy  (cM. maTeHT CIA 6767544); 1nyad JiedyeHUS HEPBHHX
pPaccTponCTE, TakMx Kak ©QoJesHb [lapKMHCOHA (cmM. mnaTeHTH CIA

6620415 m 6306403); nOJjadg JiedeHUS HEePBHOICUXMUECKUX PaCCTPOMCTB
(cmM. 3asgpxm CIIA 2004/0180061 wm 2003/0211121); nmjga JledeHUd
SHOOKPMHHEIX 3aboJjieBaHuy (cM. mDaTeHT CIA 6827931); 1O JedyeHUd
3aboJIeBaHMM MUTOBUIHOM XeJjiess (cM. InaTedT CIMA 6740321); nig
JledueHnda 3aboJIeBaHuN TIIOTOBEIX xeJjes, BLI3EIB A EMEIX OeliCTBUEM

XOJIMHEPTUMUECKUX PelelTopoB (cM. narteHT CIA 6683049); niga JieyeHUS



onabeTa (cMm. nateHTs CIIA 6337075 wm  6416765); OJia JledyeHUusd
3aboJIeBaHMa IIOIKEJIYIOIOUHOM XeJjiess (cM. naTredHTel CIA 6261572 wu
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 pacCTpOMCTBAa MKIIIL]
XKeJIYIOUHO-KUIIEUHOTO TpakTa M OPYIMX IUCOYHKUMM ITJIaOKMX MBIILL (CM.
[IaTeHT CIIA 5437291) ; o4 JleueHM A KOXHEBIX IopaxeHu,
aCCOLMMPOBAaHHBIX c KOXHBEIMM KJIETOUHO —~IIPOJIND e PUP YIOIMMM
3abosyieBaHMaAMU (CcM. maTeHT CHIA 5670484); @#Jjd JledeHUMS HeWMpPOTEeHHHX
BOCHAJIUTEJILHEX  PacCTPpOMCTB (cMm. nmaTeHT CIIA 6063768) ; OJIA
CHWXEHMSA TIOTepM BOJIOC M CTUMYyJISIMM pocTa BoJioc (cM. mnareHT CIIA
6299893); @musa JedeHMa KocopoTuda (cMm. mnaTeHT CIIA 6358917); g
CHIDKEeHMSI alllleTuTa (CM. 3asgBky CHA 2004/40253274); nijd JiedeHUsS U
yvoaJleHusa 3y0oB (cM. 3agaBky CHIIA 2004/0115139); OJiga JledeHUsd
HEPBHO—MHBIIEUHEIX PacCcTpPONCTB u IaToJIOTUM (cM. 3aABKY CIIA
2002/0010138); @nag JedveHMd Pa3JIMUHHX PaCCTPONCTB UM COCTOSHUN U
nJis KyIIMpOBaHUA toiu, BHI3EIBaEMOM TakKyMMM  pPacCcTpoOMCTBaMM U
COCTOAHUAMUA (cMm. 3a49BKY CIA 2004/0013692) ; o JIeueHn4d
COCTOSHMUM, BHSBHBAEMHX TIUIIEPCEKPELMEN CJAU3UCTOM, TaKux Kak acTMma
n XOBJ (cM. 3agBky WO 00/10598); wu mja JieUeHMS COCTOSHUIM, He
OTHOCHAMMUXCS K HEepBHBEM pPacCTpOMCTBaM, TakKMx Kak BOCIajiIeHue,
SHIOKPUHHEE paccTponcTBa, DK30KPUHHHE paccTpoMucTBa,
VMMYHOJIOTHMUECHUKE PacCTpOMCTBAa, CepOeuHO-COCYIUCTHe 3abojieBaHudg,
saboJjieBaHMad KocTel (cM. =Bagsky WO 01/21213). Bce BHIleyKasaHHEE
nyoauKauuMyM BO BCeM CBOeM IIOJIHOTe BBOIATCS B HaCToOslMee OINMCaHUe
[IOCPEenCTBOM CCHUIKM .

[lpenmojlaraeTcs, UYTO HEUMTOTOKCUUECKMe IIpOoTeash, Takue Kak
TOKCHUHEL KJIOCTPUIONN (HanpuMep, BONT n TeNT) , MOTYT OBITH
MCIIOJIE30BAHEL @OJI4 TepalleBTUUeCKOT'O JIeUeHMA UeJiloBekKa U IpyTHUX
MJIEKONIMUTAKIMX, a TaKXe B KOCMETMKE, M KPOMe TOTO, 3TU IIPOTeasH
MOTYT OHTEL MCIOJbL30BAHH NOJIA JeueHMsa 3abojleBaHUNM M PaCCTPOMCTB
IMPOKOTO pfAda, KOTOPHEe MOTYT IMOOOaBaThLCA JeUeHMI 10O OeMCTBUEM
TIOJIE3HHIX CBOMCTB STHUX TOKCUHOB.

Bo wmsz0bexaHre CUCTEMHHX HEBPOJOIUUeCKUX 5OOeKTOoB, BO MHOIMX

criocobax JIeUYeHNn A, IIpoBOOMMOTIO C VMCIIOJIESOBaHMEM TOKCHMHOB



KJOCTPUIONM, TepaleBTUUEeCKMe TOKCHHH KJIOCTPUIUNM HEeNOoCpeICTBEeHHO
BBOOAT B OAHHHEM YUYaCTOK-MMIIEHE (TaKoM KaK TKaHb-MMUIIeHL) . Crocod
Tepaluyu, IM[IPOBOOMMHM IIYyTeM BBeIOeHMSA TOKCUHOB KIOCTPUIMM, CBA3aH C
npobjieMaMy, 3akKJIUanlMMUCSI B pPaclIpoCTpaHeHMM TOKCHMHAa 3a [Ipelelib
yyacTKa BBeOeHMsa M ero I[ollagaHuMsga B 2 OKpyXaKllyld TKaHb WMJIM B
KpOBOTOK. QueBMOHO, 4YTO IUbddy3MsaA TOKCUHA U3 TKAHU-MUIIEHM MOXET
IIPUBOIUTDH K HexeJlaTeJlbHBEM IIOOOUHEM sbdexrTam, KOTOPHE, B
VCKJIOUMTEJIbHEX CJy4dasx, MOTyT TIPpelCTaBJIATE YIPO3y OJIS XU3HU
nmanumMeHTa. 9TO, B UYaCTHOCTHM, KacCaeTcsd IIPpMMeHeHMA TepaleBTUUeCKUX
TOKCUHOB KJIOCTPUIMM (TakMxX Kak TepaleBTUUeCcKkMe cpelcTBa BoNT) B
BEICOKMX IO3ax, KOHIEeHTpalusax U odbeMax UHBeKUuM. JIToO0UHBMM
>0bpekTaMr, CBSA3aHHEMM C IOpobJieMaMM, BOS3HMKAKIMMM IIPpYM BBEIEHUU
KOMMEpPUYEeCKM HOOCTYIIHHX TepalleBTHUeCKUX CpencTB BoNT/A, 4BJISOTCS
acTeHunsd, obmasa MEIIeUHa g cJaboCcTh, OUIIJIONNSA, BiedpaponTos,
oucharmsa, OUCOOHMA, IOUCAPTPUA, HeIepXaHMe MOUM UM 3aTpyldeHue
IOEIXaHV S . 3aTpyleHre IJIOTaHUAa M OEXaHWUSa MOTYT IMIPelCTaBJATE YyI'PO3Y
oJg XM3HM, ¥, Kak coof0maJloCk, MOT'YT IMNPUBOOUTE K JeTaJIbHOMY
VNCXOOY B Pe3yJbTaTe pPaclpOCTPaHEeHMSI TOKCMHOB C LUUTOTOKCUUECKMM
OeCTBUEM.

[TlosToMy, HeoOXOOMMO IOJYUMTH Takue  TOKCUMHE KJOCTPUINUM,
KOTOPHE, B OTJIMUME OT M3BECTHEX TOKCHMHOB KJOCTpUONM, objamaiau OH
IIOBEIIEHHOM CIIOCOOHOCTBI VYIEPXKMBATHLCA B TKaHM Ha YydacTKe UX
BBeIeHUSI U TIOHWKEHHOM CHOCOOHOCTRI IMGOYHIMPOBATE M3 YyuacTKa
BBeIeHM.

HacTosmee n3obpeTeHNre IIO3BOJIAET pPemmTb BHIIEYKa3aHHHE
opodJieMul IIyTEM KOHCTPYMPOBAHMSA TOKCHMHOB KJIOCTPUIMM, 3asaBJIEHHHX B
HacToAmeM M300peTeHUN.

B omHOM M3 CBOMX aCIIeKTOB, HaCToOdlee M300peTeHMe OTHOCUTCH K
CKOHCTPYMPOBAHHOMY TOKCUHY KJIOCTPUIMM, BKJILDUaKIEeMy 10 MeHbIen
Mepe OIOHY AaMMHOKMCIJIOTHYID MOIMOMKAlLIMIO, I'IOe 10 MeHbIleM Mepe OIOHa
yKaszsaHHasg aMMHOKMCJIOTHasa MOIMPUKALMS CIHOCOOCTBYeT YBeJIMUeHUO
U303JIeKTPpUUeCKON TOUKU (pI) CKOHCTPYUPOBaAHHOTO TOKCHHa
KJIOCTPUONM OO  BeJIMUMHH, KoTopasa IO MeHbmeM Mepe Ha 0,2
(HanpuMep, IO MeHbIIeM wMmepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8,
0,9 mim 1) eIuMHMUH BHIIe, 4YeM Pl Kakoro—-Jmbo IpYyIor'o MUIEHTUUHOTO

TOKCHMHA KHOCTpMHMﬁ, He coepxameIro 10 MeHbIIen Mepe onoHOM



YKasaHHOM aMMHOKMCJIOTHOM MOIMOMKALMM. B OIDHOM M3 BapMaHTOB
OCVYIIECTBJIEHUS M300peTeHud, IO MeHBIIeM Mepe OOHa yKas3aHHasg
aMUHOKMCJIOTHA A MOIOMOUKALIMA CIIOCOBCTBYET YyBeJIMUYeHUD pI

CKOHCTPYMPOBAHHOTO TOKCHMHA KJOCTPMIMM 1O BeJIMUMHH, KOTOpasd IIo
MeHbe Mepe Ha 0,4 eOMHMIH BbIle, uYeM pl Kakoro-Jmdo OpyTroIro
MOEHTUYHOTO TOKCHHA KJOCTPUAMM, He coIepXamero II0 MeHbIeM Mepe
OOHOM VYKa3aHHOM aMMHOKMCIJIOTHOM MOIMOMKALIMM. B OIHOM M3 BapMaHTOB
OCyMeCTBJIEHUS U300peTeHusd, 10 MeHbIleM Mepe OOHa YyKas3aHHad
AMMHOKMCJIOTHA S MOIMPUKALIM A criocofBCcTByeT YBeJINYeH’IO pI
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPUIMY 10O BeJMUMHE, KOTOpasd IIo
MeHbme¥ Mepe Ha 0,5 eIMHMUBE Bbme, uYWeM PI Kakoro-Jmudo IPyTroTro
UISHTUYHOTO TOKCHMHA KJIOCTPUIMUM, He comepxXamero II0 MeHbIe Mepe
OOHOM VYVKa3aHHOM aMMHOKMCIIOTHOM MOIOMOMKAILIMM. B OIHOM M3 BapMaHTOB
oCymecTBJIeHUS M300peTeHusd, 10 MeHbIleM Mepe OOHa YyKas3aHHad
AMMHOKMCJIOTHA S MOIMPUK AL CIIOCOBCTRBYET YBeJINUeH IO pI
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMYM 10O BeJIMUMHH, KOTOpasd IIo
MeHbmeM Mepe Ha 0,6 eIVMHMIEBE BbMe, dYeM pl Kakoro-Jmbo IPpyTroTro
UIEHTUYHOTO TOKCHMHA KJIOCTPUIMM, He cCcomepXallero II0 MeHBIeM Mepe
OOHOM YKa3aHHOM aMMHOKMCIIOTHOM MOIMOMKAIIMM. B OIHOM M3 BapMaHTOB
OCymeCTBJIEHUS M300peTeHud, IO MeHBIIEM Mepe OOHa YyKa3aHHad
aMMHOKMCJIOTHA S MOIMQUKALIM A CIIOCOBCTBYyET YBeJINUeHN IO pI
CKOHCTPYMPOBAHHOTO TOKCHHA KJOCTPUAOMM OO BeJMUMHE, KOTOopasd IO
MeHbImer Mepe Ha 0,8 eIMHMUB Bbme, uYeM PI Kakoro-Jmbo IPpyIroro
UIOSHTUUHOTO TOKCUMHA KJIOCTPUIMUM, He cCcomepxalero II0 MeHbIlel Mepe
OOHOM VYKa3aHHOM aMMHOKMCIIOTHOM MOIMOMKALIMM. B OIHOM M3 BapMaHTOB
OCymeCcTBJIEHUS U300peTeHus, 10 MeHbIleM Mepe OOHa YyKaszaHHad
AMMHOKMCJIOTHA S MOIMPUKALIMSA CIIOCOBCTBYET YBeJINYeHUIO pI
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPUIMY OO BeJMUMHH, KOTOopasd IIo
MeHblel Mepe Ha 1 eIMHMIY BbIle, udeM pl KakoTo-Jubo IpyTroTro
UISHTUYHOTO TOKCHMHA KJIOCTPUIMUM, He comepXallero II0 MeHbIe Mepe
OOHOM YKa3aHHOM aMMHOKMCJIJIOTHOM MOIOMIUKALIMM.

B oOoHOM M3 CBOMX acIeKTOB, HacTodlee M300peTeHMe OTHOCUTCH K
CKOHCTPYMPOBAHHOMY TOKCUHY KJIOCTPUIMM, BKJIOUaKIeMy I[10 MeHbIen
Mepe OIOHY AaMMHOKMCIJIOTHYI MOIMOUKAlIMI, I'IOe 10 MeHbIeM Mepe OIOoHa
yKa3aHHasg aMMHOKMCJIOTHAas MOOMPMKALIMS CIHOCODCTBYEeT YBeJMUESHUO

MBOSH@KTqueCKOﬁ TOUKIM (pI ) CKOHCTPYMPOBAHHOTI'O TOKCHMHa



KJIOCTPUIONM OO BEJIMUMHE, KOTOpasd IO MeHBIeM Mepe Ha OOHY eIMHUILY
pl  BreIIE, ueM pl kakoro-Jjgmdbo IOpyroro MIOSHTMUYHOT'O  TOKCHUHAE
KJIOCTPUIONY, He coIepXalleTl'o IO MeHBIIeM Mepe OINHOM YyKa3aHHOM
AMMHOKMCJIOTHOM MOIMOUKALIU.

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

B HeKOTOPHX BapMaHTax OCyIeCTBJIeHUMS M300peTeHMsa, [0 MeHbIeu
Mepe OIHa YyKas3aHHasd aMUHOKMCJIOTHaSd MOOMOMKALMSA  CIOCOOCTBYET
yBeIMueHun pl CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPUIWM IO BEJIMUMHEH,
KOTOpasd IO MeHbmeM Mepe Ha 2, 3, 4 mwim 5 emguuuu pl Bemme, uYeM pl
KaxkoTo—-Jmbo OIpyIoro UIOEHTUUHOTO TOKCHUHA KJIOCTPUIONM, He
comepXamero IO MeHbIe Mepe OOHOM yKasaHHOM aMMHOKMCJIOTHOM
MOIOUOUKALINMA .

ABTOpaMM HaCTOAmMEro M300peTeHUd OBJIO OOHAPYXEHO, UTO IIpH
yBeInueHuM pl TOKCHMHA KJIOCTPUIMM, HalpuMep, II10 MeHBIeM Mepe Ha
0,2 emuuuusl pl wmiam Ha 0,5 epmHMusl pl WM Ha OIOHY enouHMLIY pl
(mocpelcTBOM BBeOeHMS B OeJIKOBEM TOKCUMH KJIOCTPUIMM II0 MeHbIen
Mepe OIOHOM aMMHOKMCJIOTHOM MOOMOUKALUMK), CIOCOOHOCTEL IIOJIyUeHHOT'O
CKOHCTPYUPOBAHHOTO TOKCHMHA KJIOCTPUIUN K yIOepXMBaHUIO B TKaHU
IpeMymeCTBEHHO IIOBHIIAETCH, a e€eI'0 CIOCODHOCTE IUGOYHIMPOBATH U3
YUaCTKOE BBeIeHMSA CHWXAETCH, [IPU COXPaHeHUM CIIOCOOHOCTHU KJIEeTOK-—
MUIIeHeM K CBS3HBaHMO C OeJIkoM (amMu)-MumeHblo (aMm) SNARE, a Takxe
CIIOCOOHOCTE K TPAHCIOPTY 3TOTO (MX) Benka (oB) u Kk ero (ux)
pacumerieErn. TakuM o0pasoM, CTelleHb pPaclIpOoCTpaHeHMHa  TOKCHHAa
KJIOCTPUONN nus ydyacTka BBEEHUSA 3HaUUTEJILHO CHUXaeTCcsd 1o
CpaBHEeHUI  CO CTelleHbBID  paclpOoCTpaHeHus KakoTo—-Jmbo OPYyIoTo
MOSHTUYHOTO TOKCHHA KIJOCTPUAMM, He COoIepXalero IO MeHBIeW Mepe
OOHOM YKaz3aHHOM aMMHOKMCJIOTHOM MOOMIMKALIMM.

CKOHCTPYMPOBAHHEE TOKCHHE KJIOCTPUIMY COTJIACHO U300peTEeHUD
MOT'YT OHTH IIPMMEHEHH B JIOOOM M3 OINMCAHHEX BEHIIe CIOCODOB JI€UEeHUS,
M DTM TOKCHHE, IO CPaBHEHMK C M3BECTHEMM TepaleBTUUeCKMMA
TOKCHMHaMM  KJIOCTPUIOUN, DanT [OpeMMyIeCTBEeHHO  MeHblle  ITOOOYHEIX
20bexrTOR, MM BOOOIMe He HalT IOOOUHEX 20OEeKTOB.

[IoBHIIEHHAA CIOCOOHOCTBL CKOHCTPYMPOBaHHEX TOKCIMHOB KJ'IOCTpM,L'LMﬁ



COoTJIlaCcHO M300peTeHMI K YIEPXMBAHUIO B TKaHM Takxe obecrneumBaeT UX
[IOBHIIEHHYID AaKTUBHOCTL U/WUIM 0o0Jiee TIMIPOOOJIKMTeJILHOEe »IelCTBMue, a
IIOBTOMY, D2TM TOKCHUHE, IIO CPABHEHMI C M3IBECTHHMM TepaleBTUUeCKUMA
TOKCUMHaMM KJIOCTPUOMM, MOTYT OHBTE MCIOJB30BaHH B 0o0Jiee HU3KUX
no3zax (mam B 60Jiee BHCOKMX »HoO3ax 0e3 Kakux-Jubo OPpYyI'MxX ITODOOUHHIX
50PEeKTOB), UTO YKa3HBaeT Ha MX OOIOJIHMTEJILHEE [IpeuMyleCcTRBa.

Kak mnompoBHo ofcyxmaeTcsd HUXe, YBeJuueHMe pl, IJocTUTaeMoe
IIyTeM BBeIeHMS I[I0 MeHblIleld Mepe OIHOM aMMHOKMCJIOTHOM MOOMOMKALMU,
o3HauvaeT, YTO  CKOHCTPYUPOBAHHHM  TOKCUH  KJOCTPUIMUM  COTJIACHO
n300peTeHri0o MMeeT, IIpM »OaHHOM pPH, CyMMaApHBEM 3apfan, IPeBLIIAMUA
CyMMapHBIM 3apan KakoTo-Jundo OpyIToTo UIESHTUUHOTO TOKCUHA
KJIOCTPUIONWY, He colepXamero II0 MeHBIeWM Mepe ONHOM YyKa3aHHOM
aMUHOKMCJIO THOM MOOMUKALINMA . He OTpPaHUUYMBAaACDH Kakou-Judo
KOHKPEeTHOM Teopuel, aBTOPH JMIL OTMeualnT, UYTO TaKoW IIOBLIIeHHBN
TIOJIOXMU T eJIb HEI 3ap4an cooBmaeT CKOHCTPYUPOBAHHEM TOKCHMHAM
KJOCTPUIOMM COTJIaCHO M300peTeHui CIOCODHOCTL YIEepXKMBATLCA B TKaHU
Ha Yy4YacTKe BBeIeHMSA B TeueHHMe O0oJiee IOJIUTEJLHOTO IIepuolda BpeMeHHU,
uTo OO0y CJIOBJIEHO OJIaTONPY A THEIMA DIJIEKTPOCTaTUUE CKYMA
B3aMMOIENCTBUAMMU MeXIy CKOHCTPYMPOBAHHHM TOKCHMHOM KJIOCTPUAUM U
AHMOHHEIMM  BHEKJIETOUHEIMM  KOMIIOHEHTaMM (TakuMM  Kak  KJI€TOUHHE
MeMOpaHE M OPOTEeOIJIMKAHH Ha OCHOBe CyJbdaTa TelaprHa) Ha ydacTKe
BBemeHusa. Takmue OJaTONPUATHHE DJEKTPOCTaTHUUEeCKMEe B3aMMOIOEMCTBUSA
CHMXAaT CIIOCOBHOCTDL CKOHCTPYMPOBAHOTO TOKCHUHA KJIOCTPUONM
InbdyHIMPOBATE M3 YyuacTKa BBeOeHMS M, TeM CcaMeM, YBeJINUUBAT
BpeMsa YIepPXMBaHMS B TKaHWU.

Tak, HanopuMep, [IOBHIIEHHAS  CIIOCODHOCTL CKOHCTPYMPOBAHOTO
TOKCUHA KJIOCTPUIOMM COTJIACHO MU300peTeHMID YISPXMBATLCSI B TKaHU
[I03BOJIAeT BBOIUTLH (i) BoJjiee BHICOKME HO3H DSTOI'O TOKCHMHA B
OTHOeJIbHHE MBIILE, TakKMe KakK TI'PYIMHO-KJIOUMUHO-COCLEBUIHLEE MBI,
Bes ormaceHmsa pacrnpocTpaHeHnsa 3TOTO TOKCHUHA Ha Yy4acTKH,
Haxomamyecsa pPAOoM ¢ MeMHBMM — MBIILaMu, KOTOpoOe IPUBOIUT K
3aTpyOHeHu© TJloTaHusa, ¥u (1i) ©OoJlee BHCOKMe of0mMe IO3H (BO BCe
MBIOIIIEI) 3a OIMH Kypc Tepanuu, 0e3 olaceHMd paclpoCTpaHeHUS 5STOoTO
TOKCMHa B KPOBOTOK, KOTOpPOe BHS3HBaeT CUCTEeMHHe I[I0OOUHHEe 30OeKTH,
Takue KakK 3aTpyIOHeHMe OHXaHusa. [JI4 [DaluMeHTOB, JI[IPeMMYyIeCTRBO

TaKoOI'O BBeIeHMA TOKCHMHAa 3akKJKuaeTCcsa B TOM, UTO OHO oO0ecleuuBaeT



BoJyiee »OPeKTHUBHOEe JeueHMe 3abojiIeBaHUM KPYIIHBEIX MHIIL, TaKMX Kak
TPYIOIMHO-KJIIOUMUHO-COCLIEBUIOHEE MBINIIE, ¥ [IO3BOJIAET BBOIUTEL MWHBEKINUMU
B HECKOJIBKO pPa3JIMUHBIX MBI, B KaXIOM OTHOeJILHOM Kypce JIeUeHusd, a
Takxe, Oiaromapd BBeIeHMI 0OoJiee BHCOKMX T0O3, I[IPOBOIOUTL, IO
BO3MOXHOCTH, BoJee IPOLOJIKUTEJILHOE 50beKkTUBHOE JleueHue (B
TeueHUE BoJiee OJIUTEeJIbHOT O nepuona BpeMeHU oo NpoBeleHUd
IIOBTOPHOTO LMKJIa JIeUueHMs, eCJIM B HeM BOBHMKHET HeOoOXOIOMMOCTH) .

B OIHOM u3 BapMaHTOB OCyMeCTRBJICHU S n3obpeTeHus,
CKOHCTPYMPOBAHHEIM TOKCHUH KJOCTPUINWM, MCIOJb3YEMEM B HAaCTOMAIEM
n300peTeHnNr, HuMeeT IOJIOXUTEJILHEM CYMMAapHHM 3apsal (HalpuMep, ecJn
YKas3aHHBEM CKOHCTPYUPOBAHHHM TOKCUH KJIOCTPUAMM JIOKaJIMU3yeTCcsa B
HYXHOM Yy4YaCTKe BBeleHMS B TKaHb) .

V3omiekTpUUecKas TOUKa (pI) ABJIAETCSA crelundmUueCcKMM
napaMeTpoM JaHHOTO OeJjyika. Kak XOopomo M3BEeCTHO CHIelraJiMcTaM,
BeJIKM COCTOAT U3 CHeluudrUUuecKOoM aMMHOKMCJIOTHOM II0CJIeHOoBaTeIbHOCTHU
(Takxe  HalHBaeMOM  aMMHOKMCJIOTHEIMM  OoCTaTkamMu  0OeJika) . Kaxnas
aMMHOKMCJIOTa CTaHIapTHOTOo Habopa M3 »OBalllaTM aMMHOKMCJIOT WMMEEeT
KOHKpeTHYKD OOKOBYK Lenbk (MM Tpyomny R), a DTo O03HadaeT, UTo
KaXxIOHl  aMMHOKMCJIOTHHEI OCTaTok B Oejike ofbjladaeT pa3JIMUHBEMA
XUMUYECKUMA CBOVICTBaMM, TaKUMU Kak 3apaO0OBHE CBOMCTRA u
TUIPoPOoBHOCTE. Ha 5TM CBOMCTBa MOTYT BJAMATEL XUMMUECKOE OKpPYXeHMe
BeJika, TakKoe kKaK ero TeMlepaTypa ¥ pH. O00mMue XUMMUeCKMe CBOMCTBA
feJika 23aBUCAT OT CYMMH 2TUX PalJIMUHHX (aKTOPOB.

HekoToOpEEe aMMHOKMCJIOTHHE OCTAaTKM (IOOpOOHO OIMCAaHHHE HIMXE)
VIMEIT VIOHUBUPYEMHE DOKOBHE Lenu, KOTOPHE MOTYT HecTHu
onpeneJIeHHHM DJIeKTPUUeCKUM 3apgl B BaBUCUMOCTM OT pPH okpyxawomen
cpenbl. fABJjsgeTcd JM OOKOBas lLelb 3apsSXeHHOV MM He3apsSKeHHOM IIpu
naHHoM pH, 3BaBucuT oT pKa pejleBaHTHOM MOHUBUPYEMOM TITPVYIIIHE, TOe
pKa IpencTaBJIAET cobom OTpHUllaTeJIbHEM JoTrapudM KOHCTAaHTH
ouccouvanuum kucJoTe (Ka) IJI4 KOHKPETHOTO IIPOTOHAa, IIPOMCXOIAMEeI O
OT COIPSXEeHHOT'O OCHOBaHUA.

Taxk, HallprMep, 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 BeJIMUNMHEL pKa MOTWYT 3aBUCETDH oT

TeMIIepaTyPEI, MOHHOM CWJIEL U MVKOPOOKPYXEHMA MOHMBT/{pyeMOﬁ PpyngI) .
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TakuM obBpas3oM, 2Tu OOKOBHE LelM MMEnT OTpMLATEeJILHEM 3apsan opu pH
7,4 (uacTo Ha3EBIBaeMbM «dusmoJIoTHUUeCcKuM  pH») . IIpu HU3KUX
3HaueHuAx pPH, 5T OOKOBHE lelM CTAaHOBATCHA IIPOTOHMPOBAHHHEMU U
TepAalT CBOM 3apsiln.

B OpOTMBOIOJIOXHOCTL STOMY, OCHOBHHE OCTAaTKM, Takue Kak JIM3UH
u apPITVHUH, VIMEIT aszoT-comepxamune TPYIIIE BOKOBOM  llelnu C
pesimuyHeMM pKa npubimsutresbHo 10-12. CllegoBaTeJIbHO, 53TUM OOKOBEHE
el ¥VMeT IIOJIOXUTEJILHEM 3apan opu pH=7,4. Takue OOKOBHE IlelM
CTAHOBATCS OEIPOTOHMPOBAHHEIMM UM TepAnT CBOM 3apgal IIPUM  BHCOKUX
3HaueHMAax pH.

IlosTOoMy, OOmMM (CyMMapHBM) 3apan OeJIKOBOM MOJIEKYJIH 3aBUCUT
OT uUmMcJa KMCJOTHEX M OCHOBHEIX OCTATKOB, IIPUCYTCTBYIMX B OeJike
(M OoT cCTelmeHM MUX OOCTYIHOCTM Ha IIOBepxHOCTM Oejika), ¥ oT pH
OKpVyXakmel cpelbl. JM3MeHeHMe pH oKpyXapmel cpelbl OIPUBOIUT K
M3MeHeHUK of0mero 3apdna ©OejJka. B COOTBeTCTBUM C 3TUM, IJIA
Kaxgoro OeJika CymecTByeT olIpelelJieHHEM pH, OpM KOTOPOM BeJIMUMHE
IIOJIOXUTEJILHOTO UM OTPULATEJILHOTO 3apdO0B PAaBHH, a II02TOMY IaHHLM
BeJioK ABJIIETCH He3apAXEeHHBM. 3ToT mapameTp M3BeCcTeH Kak
n303JIeKTpUuUecKkad Touka (pl). M30nJIeKTpUMUecKas ToUKa I[IpelncTaBJIsgeT
coboM CTaHOAPTHHM I[IapaMeTp, KOTOPHM MCIOJB3YyEeTCSaS B OUOXUMUU
BeJIKOB M MB3BeCTeH CcleluMajJucTaM B IaHHOM ofJjacTu.

CllenoBaTeJIbHO, M30BJIeKTpHUUYecKas Touka (pl) omopenejeHa Kak
BeJiMurHa pH, Opu KoOToOpoM OeJIoK HuMeeT CYMMapHBM 3apdal, PaBHBEM
HYJIO. YBeJIMueHnue pl O3HauvaeT, Ele) DeJiky, oJis OOCTVXKEHU A
CYMMapHOTO 3ap4qana, PaBHOTO HYJIO, TpebyeTcs foJjiee  BHCOKOE
3HaueHre pH. Taxkum oO6pa30oM, YyBeJlnMueHre pl oO3HadvaeT YBeJIMUeHNE
CyMMapHOTO TIOJIOXKUTEJIBHOTO  3apsana OeJlka IOpuM  OaHHOM  pH. "
Hao®opoT, CHWXeHre pl O3HaUaeT, UYTO B JaHHOM cCliydyae, OeJIKy, »OJ4
OOCTIMXEeHMSa CyMMapHOTO 3apdla, pPaBHOTO HyJ©O, Tpebyerca 0oJiee
HM3KOoe 3HaueHMe pH. Takum obOpasoM, CHWXeHMe Pl O3HaAUaeT CHWKEHUE
CYMMapHOTO IMOJIOKMTEJILHOTO 3apdma Oellka IIpM OaHHOM pH.

MeTonu omnpenejyieHus pl ©OeJika ONMCAHHE B JIMTepaType M M3BECTHH
crieumMaJmMcTaM B »OaHHOM ofJjlacTu. Tak, HanopuMep, pI MoxeT OHTbH
BHUMCJIEHA MCXOOSA M3 CpelHuX BeJMurH pKa IJ49 KaXOooM aMMHOKMCJIIOTH,
OpUCYTCTBRyKme B 0OeJike. AJbLTEepHATHMBHO, pl MOXxeT OHTE OIpelesieHa

OKCIIEPVMIMEHTAJIBHO MeTOIOOM MI3O03JIEKTPUUEeCKOI'O q_)OKyCT/[pOBaHMFI. B sTOoM
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MeTOoe IIPpMMEeHAeTCAa »SJeKTpodopes OJA pa3neljieHusa OeJIkoB o ux pl.
N30onJlekTpHUUeCcKoOe boryCcHpoOBaHME OOBIUHO OCYIIECTRJIAT C
MCIIOJIb30BaHMEM T'eJid, UuMeKmero IIOCTOSHHBM TI'palueHT pH. IlocJe
OPUJIOXKEHN S DBJIIEKTPUUECKOT'O I[oJIg, OeJIKM MUTPUPYIT B HalpaBJIEHUU
rpanveHTa pH ©Do Tex mnop, IIoka pH He ITOCTUIHET 3HAaUeHUA, IIpU
KOTOPOM CYMMapHBEM 3apgan OyIoeT paBeH HYJIO, UM Takoe 3HaueHHue
HaswpbBaeTca pl OeJika.

N30onJiekTpruecKkasa Touka 0Oejika MOXeT OBHTb yBeJIMUeHa WU
CHMWXeHa IIyTeM M3MeHEeHMS UMcia OCHOBHHX W/MJIM KUCJIOTHHX I'PYIII,
IpenCcTaBJIEHHEX Ha I[IOBEPXHOCTU Oejika. 39TO MOXeT OBTH JOCTUIHYTO
oyTeM MOOMOMKALIMM OOHOM MM 0BoJiee aMMHOKMCJIOT ©Oejgka. Tak,
HanpuMmep, yBeJlnueHre pl MOXeT OBTH OOCTUTHYTO IIyTeM YMeHBLIIeHUSA
UMCJla KUMCJIOTHBEIX OCTAaTKOB WM YBEJMUEHUS UMCJla OCHOBHEX OCTAaTKOB.
TakrMe aMMHOKMCJIOTHEE MOIOMOUKALMK OoJiee TIOOPOOHO  0OBCYyXIOamnTCHd
HIDKE .

HaTuBHEE (HeMOOMOMUMPOBAHHEE) TOKCHMHH KJIOCTPUIMNM uMelT pl
OpUOIIN3UTEJIEHO 5-6. TaxkmMm obpasoM, npu PH 7,4, HaTUBHEE
BOTYyJIMHUUECKME TOKCHUHE MMEnT CYMMAapHHM OTpHlIlaTeJLHHM 3apsan. Tak,
HanpuMmep, pl nas BoNT/A cocrTaBajeT 6,4, a MoJeKyJyla BoNT/A uMmeerT
CyMMapHBM 3apan npu pH 7,4, paBHEM —-8. 3TM BeJMUMHH PI BHUMCIISKT

KakK OIIMCaHO BEHIIE.

Tatbmuua 1

TOKCHH KJIOCTPUAOUMN PI
BoNT/A 6,4
BoNT/B 5,3
BoNT/C1 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 "3 BapMaHTOB OCymeCTBIJIECHNA
MSO@peTeHMH, CKOHCprMpOBaHHBHZ TOKCHUMH KJ'IOCTpI/I,JIT/[ﬁ COTIJIaCHO
MBO@peTeHMIO BRJIIOUaAEeT 10 MeHbIIen Mepe OoIoHY AMMHOKMCIIOTHYIO

MO,JIT/[(}_)T/[KB.LLMIO, Toe II0 MeHbllek Mepe OIDHa YKasaHHaAd aMMHOKMCIIOTHa#Ad
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MOOMOMKALIMA CHOCOOCTBYET YBEJIMUESHUID M3I0BJIeKTPpUUecKoM Touku (pl)
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMY 1O BeJIMUMHH, KOTOpasd IIo
MeHbImeV Mepe Ha 0,2 eamHuMub pl BemMe, uYeM pl Kakoro-Jmbo IpyTroTro
MIEHTUMUYHOTO TOKCHMHAa KJOCTPUIMM, He COomOepXallero IO MeHBIIEN Mepe
OOHOM YKa3aHHOM aMUMHOKMCJIOTHOM MOIOMIUKALIMM .

TaxkumMm oBpasoM, B KOHTEeKCTe HacToAmero n3o00peTeHMd,
yBeJiMueHre pl CKOHCTPYMPOBaHHOTO TOKCMHA KJoCcTpuaouii BoNT/A Ha
0,2 emMHMUH O3HauvaeT yBeJnuyeHue pl oT 6,4 mo 6,6.

Kak omomcaHO BHIIE, B OIHOM M3 BapMaHTOB OCYIECTBJIEHUA
nzobpeTeHmsd, CKOHCTPYUPOBAHHBIM TOKCHUH KJIOCTPUONM COTJIaCHO
n300peTeHrio  BKJIOUaeT 10 MeHbllel  Mepe OOHY  aMMHOKMCJIOTHYIO
MOOMOMKAalLIMIO, TOe IIO0 MeHbIlel Mepe oOHa YykKaz3aHHasg aMMHOKMCJIOTHASMA
MOOMOMKALIMA CIHOCOOCTBYET YBEeJIMUEeHUID M3I0RJIeKTpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHHOTO TOKCHMHA KJIOCTPMIMM 10O BeJIMUMHH, KOTOopasd IIo
MeHbIlel Mepe Ha OOHY eIMHuIY pl Bhme, uYeM pl kKakoTo-Jmbo IpyTroTro
UIEHTUMYHOTO TOKCHMHA KJIOCTPUIMUM, He cCcomepXamero II0 MeHbIeM Mepe
OOHOM YKa3aHHOM aMMHOKMCJIOTHOM MOOMIUKALIMM.

Taxkmm oBpas3oM, B KOHTEeKCTE HaCcTOAmMETO n3o0peTeHnsd,
yBeJIMueHre Pl CKOHCTPYMPOBAHHOTO TOKCUMHa KJIOCTpuIMM BONT/A Ha 1
eOMHUIY O3HadvaeT yBeJuueHue pl oT 6,4 mo 7,4.

B OODHOM M3 BapMaHTOB OCYIECTBJIEHUA M300peTeHMsa, yKasaHHasd IIo
MeHbIIe  Mepe OIOHa aMMHOKMCJIOTHAa A MOIMPUKALMA CIIOCODOCTBYET
YBeJINUeHNO M303JIeKTPUUECKOM TOUKM (pI) CKOHCTPYMPOBAHHOTO
TOKCUHA KJIOCTPUIMM IO BeJIMUMHEL, KOTOopasd II0 MeHbIleM Mepe Ha IOBe
enoMHUIE pl BHIle, YeM pl KaAKOTO-JIMOO IOPYyTOTO MIOEHTUYHOT'O TOKCHHA
KJIOCTPUIONWY, He colepXamero II0 MeHbIeM Mepe OINHOM YyKa3aHHOM
AMMHOKMCJIOTHOM MOOMUKALIUMA .

B omHOM M3 BapMaHTORBR OCYIECTBJIeHUA M300peTeHMda, yKas3aHHad II0
MeHblel  Mepe OIHa aAMMHOKMCJIOTHA S MOIMOUKALIM A CIIOCOOCTBYET
YBeJINYEeHN V303JIeKTPUUECKOM TOUKM (pI) CKOHCTPYMPOBaAHHOTO
TOKCHMHA KJOCTPUIMM IO BeJMUMHE, KOTOpasd II0 MeHbIleM Mepe Ha 2-5
enuuul, pl Brme, uYeM pl KaKOTO-JMOO IOPYyTIOTO MIOEHTHUYHOT'O TOKCHHA
KJIOCTPUIONY, He cCcoIepXameI'o IO MeHBIeM Mepe OINHOM YyKa3aHHOM
AMMHOKMCJIOTHOM MOOMUKALIUMA .

B OIHOM u3 BapMaHTOB OCVYIIEeCTBJIEHUA n3obpeTeHusd,

CKOHCTPYUPOBAHHHM TOKCHH KJOCTPpUAMY MMeeT pl O MeHBIIEM Mepe 6
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(HanpuMep, IO MeHbIIeM Mepe 6, IO MeHbllel Mepe 7, IO MeHBIIEN Mepe
8 MM IO MeHblel Mepe 9).

B OIOHOM ns3 BapMaHTOB OCYIIECTBJIEHUA n300peTeHMUd,
CKOHCTPYMPOBAHHEM TOKCUH KJIOCTPUAMM UMeeT pl IO MeHbIeM Mmepe 7.

B OIOHOM nus3 BapMaHTOB OCYIeCTBJIEHUA n3obpeTeHuUsd,
CKOHCTPYMPOBAHHHY TOKCHMH KJOCTpuAMM uMeeT pl oT 6 1pmo 10
(HanpuMep, oT 7 mo 9 miam oT 8 mo 9).

Kak o06cyxOaJjioCk BBIIE, CKOHCTPYUPOBAHHEE TOKCUHE KJIOCTPUIMNI
COTJIaCHO U300peTEeHN oBJamanT [IOBHIMEHHOM CIIOCODHOCTEBI
yoepxmuBabCcd B TKaHM, UTO TakKxe ofecleunBaeT WUX IIOBHIIEHHYIO
aKTMBHOCTL U/MiIM 0OoJiee MNPONOJIKUTEJILHOe OeMCTBUe, a II0STOMYy, STHU
TOKCHMHEL MOTYT OHBTBH MCIOJIB30BaHE B 0o0Jiee HUMBKMX Jo03ax (MJInM B
foJiee BECOKMX HOO3ax 0e3 KaKuxX—Jubo IOpyIMxX INOOOUHHX 30OeKTOB) II0
CpaBHEeHMID C M3BECTHEIMM TepalleBTUUYeCKMMM TOKCUMHAMM KJIOCTPUINN .
OouH ™3 IoKaszaTeJley TaKux I[IPpeMMyMeCTBEeHHEX CBOMCTB (KOTOPBM
ABJIAETCSA YBeJIMUeHMeE TeparleBTUUeCKOTO VHIOeKcCa) MOXeT OHITH
olpenejyleH KaK  «KoOB»QOUUMeHT 0e30IIaCHOCTU» CKOHCTPYUPOBAHHOTO
TOKCHMHa KJIOCTpUIMM. C DTOM TOUKM B3PeHMd, HexeJaTeJbHbe 200eKTH
TOKCHMHa KJOCTPUIMM  (BHIBHBaeMee IUddy3Mert TOKCHMHa M3 ydacTKa
BBEeIOeHUsa) MOTYT OBTb DSKCIEPUMMEHTAJIBHO OLleHeHH IIYTeM WM3MepPeHUSd
OpolleHTa IIOTepM MacCCH Tejla Y PeJIEBAHTHOTO XUBOTHOT'O-—MOLEJIN
(HanmpuMep, Y MBIIM, TOe I[I0Tepl MacCH Tejla OeTeKTHUPYIT Ha 7-M OeHb
mocJie BBeleHMS). B OIPOTHMBOIOJIOKXKHOCTE D2TOMYy, XKeJlaTeJlbHEe 30QeKTH
HalleJIMBaHM A TOKCHHa KJIOCTPUONM Ha MUIIEHb MOTYT OHTEL
DKCIIEPUMEHTAJIBHO  OLIeHEeHHE ¢ IIOMOIBK  aHajM3a MeTOIOOM  OLleHKU
abOyKLUMM IaJiblleBR 3adHMuMX KoHeuHocTe¥ (DAS), TO eCTb, UM3MEepPeHUS
CTelleHM Iapajuvya Meil. AHaanus DAS MoxeT OHTE OCYIIECTBJIEH IIYyTeM
vHBbeKIM 20 MKJ TOKCHMHA KIOCTPUIMM, IIPUIOTOBJIEHHOTO B XeJlJaTUH-—
bochaTHOM Oydepe, B MKPOHOKHYH MEHIIIY/COJIHEUHOE CIIJIeTEeHMe MEBIIel,
C rnocjyemyomer oOleHKOoM abiyKUMM —IaJlbleB  3alHUMX KOHeUHOCTeMn
MeTOonmoM Aokl (Aoki KR, Toxicon 39: 1815-1820; 2001) . TIlpwm
npoBeleHUM aHaJm3a DAS, MeIIeM Ha KOPOTKOe BpeMA IIOOBEemMBaJIM 3a
XBOCT B LeJIAX permcTpaluM XapaKTepHOoTOo IJII HUX CcTapT-pediiexkca,
Ipu KOTOpOM HabjwownaeTcd YIJMHEeHMEe 3alHMX KOHEeUHOCTeM MeIlel U
aboyKuUMsa MaJiblleB 3adHMX KOHeuHocTel. Ilocjle MHBEKLUMM TOKCHMHA

KHOCTpMHMﬁ, Pa3JIM4YHEIE CcTelleHr aboyKLUUN I1aJIBELLEB 3alHMX



14

KOHEUHOCTEeM BHEUMCIALT o nOatubalbHoM mKkajJe (0 = HopMajlbHasd
abnykuuga - 4 = MaKCHMaJIbHOEe CHWXeHMe abOOyKUMM I[aJlbleR 3alHUX
KOEHUHOCTEeN U yIJMHeHMe CTOIIH) .

KosdduimeHT 0©as0IacCHOCTM TOKCHMHA KJIOCTPUIMM MOXeT OHTL 3aTeM
BHpPaXeH KaK OTHOIMEHME KOJMUYeCTBa TOKCHMHa, Heobxomummoro mJjga 10%
CHMXeHMS MaccCh TeJla (M3MepeHHOM IIpM MakcuMaJibHOM B»dodexkTe 3a
IIepBLHe CeMb IHEeM TIIocJe BBeIeHMS HOO3H MbIlaM), K KOJUUECTBY
TOKCUHA, HeoOXOoOMMOMY INJIS IIOJYyYeHMsS oleHku 1o DAS, paBHOM 2.
[TomTOoMYy KeJlaTeJIbHO [OJIYUUTE BEICOKOE 3HaueHue KOBbOULIMeHTa
Bes30MIacCHOCTM, KOTOpOe YyKalHBaeT Ha TO, UTO HOaHHBM TOKCUH Oymer
>0PeKTUBHO napajJms30BaTh MHBIIILY ~MUIEHB C MV HMMAaJIb HEIMI
HeXeJjlaTeJIbHEIMM  [IOOOUHBEIMU  >ddeKTaMu. CKOHCTPYUPOBAHHEM  TOKCHUH
coTmJlacHO mu300peTeHMID MMeeT Ko20duIMeHT ©6e30MNacHOCTM, IPeBLIIalIUI
KO3QOULIMEHT 0e30IIacCHOCTH SKBUBAJIEHTHOTO HEMOINOUUIMPOBAHHOTO
(HAaTMBHOTO) OOTYJIMHMUECKOT'O TOKCHHA.

Taxmm oBpas3oM, B OIOHOM n3 BapMaHTOB OCYIECTBJIEHN A
nz3obpeTeHus, CKOHCTPYUPOBAaHHEIM TOKCUH KJIOCTPUOUN COTJIaCHO
n30bpeTeHro uUMeeT KoO30OuIIMeHT ©Oe30IacHOCTHM, PaBHHEM II0 MeHbIen
Mepe 8 (Hamopumep, OO MeHbmem mepe 8, 9, 10, 15, 20, 25, 30, 35,
40, 45 mim 50), roe ko20OULUMeHT Oe30MaCHOCTM BHUMCJIIAKRT KakK O3y
TOKCMHAa, HeoOxomuMyl IJjisa ~10% mM3MeHeHMSA MacCCH TeJla (IT/MbIIb) U
IejleHHYI0 Ha EDsp (nr/memb) 1o DAS [EDso = posa, Heobxomumasd OJId
IIOJIyUeHMrs olleHkM 1o DAS, paBHOM 2].

B OIHOM n3 BapMaHTOB OCYIIEeCTBJIEHUSA n3obpeTeHus,
CKOHCTPYMPOBAHHEI TOKCUH KJIOCTPUIMM COIJIACHO M300pPEeTEeHMI0 UMeeT
KonbduliMeHT Oe30MNacHOCTM, PaBHHM IO MeHbmel Mepe 10. B omHOM U3
BapMaHTOB OCYIEeCTBJIeHUS UM300peTeHrsa, CKOHCTPYMPOBAHHLBM TOKCHH
KJOCTPUIOMM COIJIACHO M300peTeHMID MMeeT Ko20dMUMeHT O6e30MIacHOCTH,
PaBHHEM 110 MeHbIeW Mepe 15.

CKOHCTPYMPOBAHHEM TOKCHMH KJIOCTPUIMM COIJIACHO M300peTeHUo
VMeeT TIIO MeHbIeM Mepe OOHY AaMMHOKMCIIOTHYID MoOubMKaumio. IIo
MeHbIen Mepe OIHa YKa3aHHasd aMMHOKMCJIOTHA S MOIMOQUKAIIM A
criocobCcTBYyeT YyBeJMUueHMI0 pl TOKCHMHa KJOCTPUIMM KakK oBCcyXIaJloCh
BHIIIE . B KOHTEeKCTe HacTOAmMero nz3obpeTeHms, aMMHOKMCJIO THOM

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

OBITE oCylleCTBJIEHA nyrem 3aMeHEbl ONHOM AMUHOKMCJIO TEL B
[IOCJIeOOBAaTEJIbHOCTHA Ha OIPYTYIO AMMHOKUCIIOTY (To eCcThb,
AMMHOKMCJIOTHOM 3aMeHH), IIyTeM BBeIOeHUS HOBOM aMMHOKUCJIOTH B
I[IOCJIEODOBAaTEJIbHOCTE Wiy OyTeM  OeJielmu aAMMHOKMCJIOTE B 3TON
[I0CJIenOBaTEeJIbHOCTH . AMMHOKMCJIIOTEI, BBOOMMELIE B AMMHOKMCJIIOTHYIO
[IoCJieIOBaTeJIbHOCTE Oelka, TaKxe Has3EBawnTCA aMUHOKMCJIO THEIMM
oCTaTKaMM.
20 CTaHIaPTHHX AMMHOKMUCJIIOT, IPUCY TCTBYIOIMX B Denkax,
IpenCcTaBJIEHE HMXE:
Tabmauua 2
AMMHOKMCIIOTA Bokxorasi 1ienb
AcrniaparmHoBad
Asp D SapsxeHHas (KMCJIOTHad)
KMCJoTa
T'olyTaMMHOBasa KMCJIOTa Glu E SapsxeHHasa (KMCJIOTHaL)
APITUMHUH Arg R BapaxeHHad (KMUCJIOTHaA)
JnsuH Lys K BapaxeHHad (OCHOBHasA)
T'mcrmunuu His H HeszapsxeHHasa (moJispHas)
AcniaparuH Asn N HesapsaxeHHada (nojdgpHad)
T'ommyTamMmH Gln Q HeszapsaxeHHasa (moJigspHasd)
CepuH Ser S HezapsaxenHada (nossapHasd)
TpeoHMH Thr T HezapgaxenHada (nosgapHasd)
TrposuH Tyr Y HezapsaxeHHad (noJjdpHasd)
MeTHMOHUH Met M HezapsaxeHHad (noJjdpHasd)
TpunrTodpaH Trp W HeszapsxeHHasa (moJigpHas)
ncTenH Cys C HezapsaxeHHad (nojidgpHasd)
AJTaHUH Ala A HezapsaxeHHada (ruopodobHas)
IR RNZNANZEz) Gly G HeszapsxeHHasa (runpodobHasd)
HeszsapsaxeHHada
Banuu Val \Y
(TrunpodobHas)
JleMnH Leu L HezapsaxeHHada (rmuopodobHas)
VzoJyenumH Ile I HezapsaxeHHad (rmuopodobHas)
[TposmH Pro P HeszapsaxeHHada (ruopodobHas)
deHMIIaTIaHNH Phe F HeszapsaxeHHad (ruopodobHasn)

BapHXQGHHbIMM AMIVMHORKMCIIOTaMM ABJIAKRTCHA Cilelyrilnme aMMHOKVMCIJIOTEL:
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acrnaparmMHOBasd KMCJIOTa (OTpMUATeJIEHO 3apsSXeHHas), ITJIyTaMMHOBAaS
KMCJIOTa (oTpuULlaTEJILHO 3apsaKeHHasd) , ApPTUHUH (IIOJIOXUTEJIEHO
3apPSXKEeHHBI) U JIM3UH (IMIOJIOXUTEJNIEHO BapSXKeHHEN) .

IIpu pH 7,4, OOKORBHEe llenIM aclapalMHOBOM kuCJOTH (pKa 3,1) wu
TJIYTaMMHOBOM KMCJIOTH (pKa 4,1) wuMelT oTpulUATeJLHHM 3apsgn, a
BOOKOBEHE Llenu apI'MHMHa (pKa 12,5) wu Jju3umHa (pKa 10,8) wuMmewnT
IIOJIOXUTEJILHEM — 3apsal. AcrmiaparvMHoBasa KMUCJOoTa U TJIy TaMMHOBA S
KMCJIOTa Ha3HBATCA KUCJIOTHHMM AMUMHOKMUCIIOTHEIMM OCTAaTKaMM. APTUHUH
M JIM3MH Ha3HBaAKTCS OCHOBHHMMY aMMHOKMCJIOTHHMM OCTaTKaMMU.

Heszap SxeHHEIMU TIOJIAPHBEMY AMMHOKMCJIO TaMM (KOTOpPHE MOTYT
Yy4acCTBOBATL B 00Opas3sOBaHMM BOIOOPOOHEIX CBA3eM) ABJALTCHA CJelyllue
AMMHOKMCJIOTE: achaparuHd, TJIyTaMMH, TUCTHUIMH, CepuH, TPEOHUH,
TUPO3UH, LUCTEeMH, MEeTMOHMUH, TpuUITodaH.

HezapaxeHHEMM TUOPOOOOHEIMM AMUHOKMCIOTaMM ARBJIADTCH CJelyolye
AMMHOKMCJIOTHE : aJlaHWH, BaJMH, JeWlKWH, UW30JIeMlunHd, deHWJIaJlaHuH,
OPOJIVH ¥ TJIMILNVH.

YBesmueHre pl TOKCHMHA KJIOCTPUIUM MOXeT OHTbL IOCTUTHYTO IIYTEM
BBeOeHMUd B TOKCUH KJIOCTPUIMM ONOHOM WM 0oJiee aMMHOKMCJIIOTHEIX
MoIMOUKALMY, CIHOCOOCTBYKIMX YBeJMUEHMID OTHOWEeHUA IMIOJIOXUTEIBHOTO
3apdna K OTpHulaTeJIbHOMY 3apaly TOKCHMHAa KJIOCTPUIOUM.

B OODHOM M3 BapMaHTOB OCYMeCTRJIeHUA U300peTeHMsa, II10 MeHbllel
Mepe OIHa aMMHOKUCJIOTHas MonouboMkaluyus BHOpaHa M3 aMUMHOKMUCIIOTHOM
3aMeHH, aMMHOKMCJIOTHOM MHCEePUUM UM aMMHOKMCJIOTHOM HeJjelulu.

Ipu aMMHOKMCJIO THOM 3aMeHe, AMMHOKMCJIO THHIM OCTaToOK,
oBpasynmui JacThb AMMHOKMCJIO THOM IOCJIeNOBATEJBHOCTU TOKCHHA
KJIOCTPUONY, 3aMeHSoT IPYTMM aMUHOKMCIIOTHEM OCTaTKOM. 3aMemaillyM
AMMHOKMCJIIOTHEIM  OCTAaTKOM  MOXeT BHITH oouH U3 OCTaTKOB 20
CTAaHIOAPTHEX aMMHOKMCJIOT, OIMCAHHEX BHIIE.

AJIL TEpHaTURHO, OpY  OCYMEeCTBJIEHUMM  aMMHOKMUCJIOTHOWM  3aMeHH,
3aMelanme aMMHOKUMCJIOTOM MOXeT OHTL HecTaHIapTHas aMMHOKMUCIIOTAa
(aMMHOKMCJIIOTA, KoTopasa He BXOOUT B pan 20 CTaHIapPTHHX
aMMHOKMCJIOT, ONMCAaHHEIX BHIIE) . Taxk, HalpuMep, 3aMelaKnmen
AMMHOKMCIIOTOM MOXeT OHTbL OCHOBHafd HeCTaHOapTHas aMMHOKMKCIIOTAa,
HaopuMep, L-OpPHUTHH, L-2-aMMHO-3-T'yaHUOMHOIPOIIMOHOBASA  KUCJIOTa
uiam D-M3O0MepH JM3MHA, apI'MHMHa WM OPHUTHMHa. MeToOn BBeIOEeHUHA

HeCTaHIOapTHEIX AMVHOKNWCJIOT B OeJiku M3BECTHEL CllelnmaJincTaM "
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BKJIIOUAT CUHTEe?R PeKOMOMHAaHTHEX DeJIKOB c MCIIOJIL30BaHMeEM
ayKCOTPOQHEIX xX034eB K. coli, B KOTOPEX BKCIPECCUPYITCSA DTHU
OeJIKn .

[lpy ocylmecCcTBIIEeHUN aMVHOKMCJIO THOM MHCcepuum, JOIIOJIHMTEJIBEHYIO
aAMMHOKMCIIOTY (aMMHOKMCﬂOTy, KOoTOpada OBBIUHO He IIPUCYyTCTBYET B
OaHHOM IOCJIENOBATEJILHOCTH) BBOOAT B AMVMHOKMCIIOTHYIO

IIOCJIeIOBaAaTeJIbHOCTE TOKCHMHA KﬂOCTpMHMﬁ, UTO IIPHMBOIOMT K YBeJIMYeHUMIO

ofmero yurcila AMVHOKWMCJIO THEIX OCTaTKOB B yKaSaHHOﬁ
II0CJIeIOBaTEeJIbHOCTH. Ilpu oCcymeCTBIJIEHUN AaMUHOKMCJIOTHOM neJjielumn,
aMUHOKMCJIO THEI OCTaToOK yoaJIdnT nus AaMUHOKMCJIO THOM

[IOCJIeIOBATEJILHOCTM TOKCHMHAa KJIOCTPMINWM, UYTO IIPUBOIMUT K CHIMKEHUIO
obmero umca aMVHOKMCJIO THEIX OCTAaTKOB B YKa3aHHOM
IoCJIeIOBaATEJILHOCTH .

MeTonmu MoOMOMKaLMM OeJIKOB IIYTeM 3aMeHb, MWHCepLUuM WU
nejlellMM aMMHOKMCJIOTHEIX OCTATKOBR MB3BECTHH CclIelMajaucTam. Tak,
HalpyMep, AaMMHOKMCJIOTHHE MOIMOUKALIMM MOTYT OHTbHL BBeIeHH IIyTeM
MOIMPUKALIN IocJIeIOBaATEJILHOCTHU IOHK, KoOupyomen TOKCUH
KJIOCTPUIMM. 3TO MOXeT OHTb HOOCTUIHYTO CTaHIAPTHHEMM MeTOoaMM
MOJIEKYJIAPHOTO KJIOHMPOBAHMSA, HalpuMep, IOyTeM CcalT-HallpaBJIeHHOTO
MyTareHesa, I'Ie KopoTkue uenu ITHK (OJIMIOHYKIJIEOTMIOR), KOIMUpYyKIMeE
HYXHYIO (He) aMMHOKUCJOTY (H), BBOOSAT BMEeCTO MCXOIHOM KOoIUpyllen
[IOCJIeIOBATEJIbHOCTMU C MCIOJb30BaHMeM O(epMeHTa I[IOJIMMEepPAasH, WK
oyTeM MHCepUuM/mejielMy dYacTel TeHa ¢ MUCIOJbL30BaHMeM pPa3JIMUHBIX
bepMeHTOB (HanpuMmep, JMUTas U PEeCTPUKTHUPRYIMUX  SHIOHYKJIeas) .
AJILTEePHATUBHO, MOIMOMLMPOBAHHAS TeHHas II0CJIedOBaATeJIbLHOCTEL MOXET
OBITEL XMMMUECKM CUHTEe3UPOBaHHOM.

B omHOM M3 BapMaHTOB OCYMEeCTBJIEHMA WU300peTeHUs, II0 MeHbIeM
Mepe OIHa M3 aMMHOKMCIJIOTHHX MOOMOMKALIMM BHOpaHa M3 3aMeHH
KMCJIOTHOTO AMMHOKMCJIJIOTHOTO ocTaTkKa OCHOBHEIM AMMHOKMCJIO THEIM
OCTaTKOM; 3aMeHH KMCJOTHOTO aMMHOKMCJIOTHOTO OCTaTKa Hes3apsSXKeHHBM
AMMHOKMCJIOTHEIM OCTATKOM; 3aMeHH He3apsSXeHHOTO aMMHOKMCIIOTHOTO
OCTaTKa OCHOBHBEIM aMMHOKMCIJIOTHEM OCTATKOM; MHCEePUUMM OCHOBHOTO
AaMMHOKMCJIOTHOTO OCTaTKa U »OeJlelIMM KUCJOTHOTO aMUMHOKMCJIOTHOTO
ocTaTKa.

B OpennouTUTEeJIbHOM BapMaHTe OCYIeCcTBJIeHud u300peTeHud, IO

MeHbIIeMn Mepe omHOM ns AMIVMHORKMCJIIO THEIX MOHM@MKaHMﬁ ABJIAKTCA
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3aMeHa, IIpU KOTOpPOM IIPeMMylNeCTBEHHO COXpaHsSeTCd OIOHO UM TO Xe
UMCJIO aMMHOKMCJIOTHHX OCTAaTKOB B TOKCHMHEe KJIOCTPUIMM. B OOHOM HU3
BapMaHTOB OCYWEeCTBJIeHUA UN300peTeHUd, 3aMeHa BHOpaHa M3 3aMeHE
KMCJIOTHOTO AMVHOKUCJIOTHOTO ocTaTKa OCHOBHEIM aMVHOKVCJIO THEIM
OCTaTKOM; 3aMeHH KMCJOTHOI'O aMMHOKMCJIOTHOI'O OCTaTKa He3apaKeHHBM
AMMHOKMCJIOTHEIM OCTAaTKOM M 3aMeHH He3apAXEeHHOTO aMMHOKMCIIOTHOTO
OCTaTKa OCHOBHEM aMMHOKMCJIOTHEIM OCTaTKOM. B OIOHOM M3 BapMaHTOB
OCyWeCTBJIEHUSA  U300peTeHNud, OCHOBHBEIM  aMMHOKMCJIOTHEIM  OCTaTKOM
ABJIAETCH JIM3MH WJIM apI'MHMH. B OOHOM M3 BapMaHTOB OCYIECTBJIEHUMA
n300peTeHrsa, OCHOBHHM aMMHOKMCJIOTHEIM OCTATKOM SABJIAEeTCH JIM3UH. B
OOHOM ns BapMaHTOB OCyWeCTBJIEHU I n3obpeTeHNnd, OCHOBHEIM
AMMHOKMCJIOTHEIM OCTATKOM HABJISETCS apIMHMH. B OIHOM M3 BapMaHTOB
OCYWEeCTBJIEHUA M300peTeHuUd, ecnau yKasaHHOM  3aMeHOM  ABJIAeTCSH
3aMeHa KMCJIOTHOT'O aMVUHOKMUCJIOTHOT'O ocTaTka He3apSKeHHBM
AMVUHOKMCJIOTHEIM  OCTaTKOM, TO BTO 03HauvaeT, uTo KM CJIO THEM
AMMHOKMCJIOTHEI OCTaTOK 3aMeHAlT COOTBEeTCTBYKIMUM He3apsKeHHBM
aMUIOHEM aMUHOKMCJIOTHEIM OCTaTKOM (TO eCThb, aclapalMHOBYH KUCIOTY
3aMEeHAT acrapalMHOM, a TJIy TaMUHOBYIO KUCJIOTY 3aMEeHSAT
TJIYTaMMHOM) .

CKOHCTPYMPOBAHHEM TOKCHMH KJIOCTPMAMM COIJIACHO M300peTeHU
MOXeT MMeThb 0oJjiee, UYWeM OIOHY aMMHOKUCIIOTHYID MOIOMdUKaLM. TaKuMm
obpasomM, B OIOHOM M3 BapMaHTOB OCYIECTBJIEHUA U300peTeHud,
CKOHCTPYMPOBAHHEIM TOKCUH KJIOCTPUIMUNM (ONMCAHHBEIM BHIIe) MMeeT OT 1
0o 80 aMMHOKMCJIOTHHX Momubdmuraumi (Hanpumep, oT 1 mo 70, oT 1 1o
60, or 1 mo 50, or 4 mo 40, ot 4 mo 30, or 5 mo 40, or 5 mo 30
mim or 10 mo 25 aMMHOKMCIIOTHEX MOOMOMKaumMM). B oIHOM U3
BapMaHTOB OCYIEeCTBJIeHUA M300peTeHus, CKOHCTPYUPOBAHHBM TOKCUH
KJOCTpUOMM (ONMCAHHEIM BbIIe) uMeeT oT 4 1no 40 aMMHOKMCIIOTHHX
MomubukalMii. B OOHOM M3 BapMaHTOB OCYUIEeCTBJIeHUS U300peTeHUsd,
CKOHCTPYMPOBAHHEIM TOKCHUMH KJIOCTPUIMM MMeeT II0 MeHblleM Mepe 2, IO
MeHbIle¥ Mepe 3, IO MeHbIelM Mepe 4, IO MeHbNleM Mepe 5 wmiIM 1o
MeHbmer Mepe 10 aMMHOKMCJIOTHBEIX MOOMOMKaLMM. B OIOHOM M3 BapMaHTOB
OCyImMeCTBJIEHUA WU300peTeHra, CKOHCTPYMPOBAHHEM TOKCUH KJIOCTPUIUMN
VMeeT II0 MeHbelr Mepe 4 aMMHOKMCJIOTHHX MOOMOMKALMKM (HaIpuMep, IO
MeHbIe Mepe 4 aMMHOKMCJIOTHEIX 3aMeHH) . Kaxmad M3 yKas3aHHBEX

AMVMHORKMCIIO THEIX MO,L'LI/IC_bI/IKaI_U/HZ npeocraBjAdaeT cobour AMVMHOKMCIJIOTHYIO
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MOIMOMKALIMI, OIMCaHHYyK BeImEe. TakuM o0pasoM, KaxXIasd M’3 YKas3aHHHBX
aMMHOKMCJIO THEIX MOOMUKALMN CIIOCOOCTBYET YBeJINUEeHN pI
CKOHCTPYMPOBAHHOTO TOKCMHAa KJIOCTpuUIMM (IO CpaBHeHMIO C pl KakKoTro-
JInbo IOpyTroro MIOEHTUYHOTO TOKCHMHAa KJIOCTPpUIMM, He coIepXamero
YKas3aHHEX aMMHOKMCJIOTHHX MOOUOUMKALUN) .

Jioba g aMMHOKMCJIIOTA TOKCHHA KJIOCTPpUOUN (To eCTh,
AMMHOKMCJIOTHEIM OCTATOK) MOXeT OBTL MOIUMOUUIMPOBAHA KakK OIIMCAaHO
BHIEe, TIIPM YCJIOBMM, UTO Takasd MoIudMKalMa OyIoeT TIMIPUBOIOMUTEL K
yBeJIMueHMo pl TOKCHMHA KJIOCTPUIMUM (kKak onIMcaHo Bmime). O»OHAakKo,
aBTOpaMM HacTodmeIr'o u300peTeHMda OBIM MKIOSHTUOUMUMPOBAHE CyOCcepun
AMMHOKMCJIIOT TOKCHHa KJIOCTPUONM, KOTOPHE ABJIAOTCSH ocoBeHHO
MOOXOOAMMMA MUIIEHAMM OJIS MOOMQUKALIWN .

[lpenmnouyTmTeJIbHEE AMMHOKMCJIO TH—MHUIIEHU MOTYT oBlamaTh
HEeKOTOPHMM IeHHHMM CBOMCTBaMM. Tak, HaOpuUMep, OPpellouTUTesILHOM
AMUHOKMCJIO TOM—MUIMEeHBIO MOXeT OBITE : (1) aMMHOKMCJIOTa,
IPpUCYTCTRYyMAas Ha I[IOBepxHOCTM; (i1i) aMMHOKMCIIOTa, pPacloJIOXeHHAas
3a IpenejlaMyM BTOPUMUHOM CTPYKTYPH ©OeJika TOKCHMHa KJIocTpuoui,; (iii)
aMMHOKMCJIOTA, pPacloJioXeHHasa B o6JjacTu ©OeJika TOKCHMHAa KJIOCTPUINM,
KOTOpasa He wuIrpaeT BaXHOM pPoOJM B OYHKUMOHMPOBaHMM Oejyka; (iv)
aMMHOKMCJIOTa, KOTopasd He MABJIAeTCd KOHCEPBATMBHOM NOJIS Pa3JIMUHHX
TUIIOR, MIOOTUIIOB VI CepOTUIIOR TOKCHHA KJIOCTPUIONY ; (v)
AMMHOKMCJIOTa, MOoIMOMKalMa KOTOPOM He IIPMBOOMT K 00pas0BaHUIO
IpenckKasaHHOTO canTa yYOUXUTHMHMBALUMM,; WiInm (vi) Jmobasgs xoMOMHALMSA
M3 BHIIeyKas3aHHHEX aMMHOKMCJIIOT.

Kak o00CcyXOmaJIoCh BHIIEe, TOKCHHH KJIOCTPUIMUM COCTOST U3 OBYX
IIOJIMIIENITUOHEIX llelley, a MMeHHO, TsaxeJoy uenu (H-llenu), KoTopas
VMeeT MOJIeKVYJIAPHYI Maccy Opubtiam3uresbHo 100 xIa, ¥ JeTKOW Lelu
(L-uernm), KoOTopasd WMMeEeT MOJIEKYIIAPHYK Maccy Opubiams3uTebHO 50
kJa. H-uenk comepxmuT C-KOHILEBOM HalleJMBalMMM KOMIIOHEHT (IOoMeH,
CBASHBAKIMUNCA C PeLelTopoM, WIM He-moMeH) M N-KOHIIEBOM KOMIIOHEHT
TpaHcJiokauuy (Hy—nomeH) .

B omHOM M3 BapMaHTOB OCYMECTBJIEHMA WU300peTeHMs, IO MeHbIen
Mepe oIoHa aMMHOKMCJIOTHA S MOIMOUKALIM A (onmucaHHasa BHIIIE )
IPUCYTCTBYET B pPelLelNTOp-CBA3HBAKIEM IOMeHe TOKCHHAa KJIOCTPUINM
(Hc—mowmeHe) .

HpMMepaW VICXOIOHEX TIOCJIeOOBaTeJIbHOCTEN JIETKOM Lelu SABJISITCH:
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BOTYJMHNUECKUM HEeMPOTOKCUMH THIIa A: aMUHOKMCIIOTHHE OCTaTKMU 1-
448

BOTYJIMHNUECKUM HEeMPOTOKCHMH THIIa B: aMMHOKMCIIOTHHE OCTATKMU 1-
440

BOTYyJIMHUUYECKNY HeMpoTOoKCHMH Tura Ci: aMMHOKMCJIOTHEE OCTaTKU
1-441

BOTYJIMHNUECKUY HEeMPOTOKCUMH THIa D: aMMHOKMCIJIOTHHE OoCTaTKM 1-
445

BOTYJIMHNUECKUY HEeMPOTOKCUH THIIa E: aMMHOKMCIJIOTHHE OCTaTKM 1-
422

BOTYJIMHNUECKUY HEeMPOTOKCUMH THIIa F: aMUMHOKMCIJIOTHHE OCTaTKM 1-
439

BOTYJIMHNUECKUV HeMPOTOKCUMH THIa G: aMUMHOKMCIIOTHHE OCTaTKM 1-
441

CTOJIOHAYHEN HeMPOTOKCUH: aMMHOKMCJIOTHHE ocTaTku 1-457

BemeyrioMaHy THE VICXOIOHHE [IOCJIEIOBATEJIBHOCTHU LOOJDKHEL
paccMaTpMBaThLCA Kak [IOCJIEIOBATEJIbHOCTU— K TUIED>, I[IOCKOJIBKY B

IIOCJIEOOBATEJIBHOCTAX Pa3JIMYHEIX Cy@CGpOTMHOB MOTYT IIPUCYTCTBOBATEBE

HeBoJbMe WM3MeHeHMA. Tak, HamopuMmep, B 3agBke CIA 2007/0166332

(KOTOpaH BO BCeM CBOE€M IIOJIHOTE BBOIMTCA B HacToOAllee OIMCaHHue

[IOCPeICTBOM CCHUJIKM)
KJIOCTPUIOUN

BoTyaMHMYEe CKUM
M1-K448

BoTyaIMHMYEe CKUM
M1-K441

BoTyaIMHMYEe CKUM
M1-K449

BoTyIMHMYE CKUM
M1-R445

BoTyiIMHMYEe CKUM
M1-R422

BoTyIMHMYE CKUM
M1-K439

BoTyJIMHMYE CKUM

M1-K446

KpaTKO OIIMCaHEL

HeMPOTOKCHUH

HeMPOTOKCHUH

HeMPOTOKCHUH

HeMPOTOKCHUH

HeMPOTOKCHUH

HEeMPOTOKCHUH

HEVMPOTOKCHUH

THIIa

THIIa

THIIa

THIIa

THIIa

THIIa

THIIa

A: aMMHOKMCJIIOTHEE
B: aMMHOKMCJIIOTHEIE
C1: aMMHOKMCJIIOTHEE
D: aMMHOKMCIIOTHEE
E: aMMHOKMCJIIOTHEE
F: aMMHOKMCJIOTHEE
G: AaMMHOKMCJIIOTHEHE

Pa3sJyIMuHEIe II0CJIeOIOBATEJIBHOCTU

OCTaTKU

OCTaTKU’

OCTaTKI

OCTaTKI

OCTaTKI

OCTaTKIM’

OCTaTKM
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CTOJIOHAYHEI HEeMPOTOKCUH: aMMHOKMCJIOTHHE OCTaTKy MI1-A457

[IpMepaMy MCXOIOHHEIX IIOCJeOOBaTeJItHOCTeM He—-OOMeHa  TOKCHMHA
KJIOCTPUIONY ABJISTCH:

BoNT/A - N872-L1296

BONT/B - E859-E1291

BONT/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 KJIOCTpUAMM (Tako¥ kKak BoNT) wmMeeT @ORa
XapaKTEPHEX CTPYKTYPHEX IIpPpM3HaKa, HasbBaeMEX Hcee— M Hen—IDOMeHaMmm.
AMMHOKMCJIJIOTHEIE OCTAaTKM, VYUACTBYHIMEe B CBASHBaAHMUM C PeLEeITOPOM,
OUEeBMIOHO JIOKaJIM3YKTCs, IJIaBHEM O0pas3oM, B Hee—IOOMeHe.

B omHOM ¥32 BapMaHTOB OCYIEeCTBJIEHMA M300peTeHMd, TOe IO
MeHBIIeY Mepe OIOHa aMMHOKMCJIOTHas MooudukKaluMsa (onMcaHHas RHIIE)
IPUCYTCTBYET B pPeLeNTOp-CBAS3HEBaKMEeM IOMeHe TOKCHMHA KJIOCTPUIUMN
(Hc-nmomeHe) , yKas3aHHasd [0 MeHblle¥ Mepe OIHa AaMMHOKMKCIIOTHAaMA
MoIMOUKALMA IIPUCYTCTBYeT B Hey—IOMeHe TOKCHMHAa KJIIOCTPUIMNM (Takxe
HasEBaeMOM IOMEHOM, CTUMYJIMPYKRIMM TpaHcJokKauuon). B oIHOM uU3
BapMaHTOB OCymeCcTBJIeHUS WU300peTeHMs, T'Ie IO MeHblleM Mepe OOHa
aMMHOKMCJIOTHad  MOIOMOMKALMA (onMcaHHas  BHIIE) IPpUCYTCTBYET B
pelenTop-CBA3HBaKIEeM  OOMeHe TOKCHHA KJIOCTPUONM (Hc—-nmomeHe) ,
yKa3aHHas IO MeHblleM Mepe OoIOHa aMMHOKMCJIOTHas MOoIubMKaumsa
IPUCYTCTBYET B Hec—IOMeHe TOKCUMHAa KIIOCTPUINY.

[IpMepaMy MCXOOHEIX IIOCJIeNOBaTeJIbHOCTeM Hen—-IOMeHa TOKCHHA
KIJIOCTPUIOUY SABJISARTCH:

BOTYJIMHUUECKNM HEeWPOTOKCHUMH THUMNa A: aMMHOKMKCIIOTHHEHE OCTaTKU
872-1110

BOTYJIMHUUECKUM HEWPOTOKCUMH TUIa B: aMMHOKMKCIIOTHHEHE OCTAaTKU
859-1097

BOTYJIMHUUECKUM HeMpOTOKCHMH Tula Cl: aMMHOKMUCJIOTHHE OCTaTKU
867-1111

BOTYJIMHUUECKNY HEWPOTOKCUMH TuUla D: aMMHOKMCIIOTHEE OCTaTKU

863-1098
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BOTYJIMHUUECKUM HEWPOTOKCUMH TUINa E: aMMHOKMKCIIOTHEHE OCTAaTKHU
846-1085

BOTYJIMHUUECKNY HEWPOTOKCUMH TuUla F: aMMHOKMCIIOTHEE OCTaTKU
865-1105

BOTYyJIMHUUYECKNY HeMpOoTOKCHMH Tula G: aMMHOKMCJIOTHEE OCTaTKU
864-1105

CTOJIOHSAYHEY HEeVMPOTOKCHUH: AaMMHOKMCJIIOTHHEHE ocTaTky 880-1127

[ToJIOXEeHV S BHIIeyKasz3aHHBX IIOCJHeOOoBaTeJIbHOCTEeNM MOTYT HEeCKOJBKO
OTJIMYaTbCA B 3aBUCUMOCTU oT cepoTuna/noaTuna, n OPYIT'VIMI
opuMepaMy TOOXOOAMUX (MCXOOHHX) TIOCJeOoBaTeJIbHOCTel Hen—IoMeHa
TOKCHHA KJIOCTPUANM HABJIAOTCA:

BOTYJIMHUUECKUM HEeWPOTOKCHMH THUMNa A: aMMHOKMKCIIOTHHEHE OCTaTKU
874-1110

BOTYJIMHUUECKNM HEeWPOTOKCHUMH THUIa B: aMMHOKMKCIIOTHHEHE OCTAaTKU
861-1097

BOTYJIMHUUECKUM HEeWPOTOKCHMH Tula Ci1: aMMHOKMCIIOTHHE OCTaTKU
869-1111

BOTYJIMHUUECKNM HEWPOTOKCUMH TuUla D: aMMHOKMKCIIOTHHEHE OCTaTKU
865-1098

BOTYJIMHNUECKNM HEUPOTOKCUH TUlla E: aMMHOKMCIIOTHEE OCTaTKU
848-1085

BOTyJIMHMUYECKU) HeMpOTOKCHMH TulIa F: aMMHOKMCJIOTHEE OCTAaTKU
867-1105

BOTYJIMHUUECKUY HEeWPOTOKCHMH TuNa G: aMMHOKMCIIOTHHEE OCTaTKU
866-1105

CTOJIOHSAYHEIM HEeMPOTOKCUH: aMUMHOKMCIJIOTHHE OoCTaTKu 882-1127.

B omHOM u3 BapMaHTOB OCYyIeCTBJIEHNA MSO@peTeHMH, 10 MeHbIIel

Mepe OIIHa AMVHOKVCIIOTHa#4d MOIMUPUKALIMUA (ommcaHHasa BEHIOIE )
IIpeaocraBjideT cobomn MOIOMUOUK AL AMVMHOKMCJIOTHOTI'O oCcTaTra,
PacCIIoOJIOXeHHOT'O Ha IIOBEPXHOCTHM . [IOBepXHOCTHEE aMVMHOKMCJIOTHEIE

OCTaTKM IIPpUCYTCTBYKT BO BHeNHeM uYacTHu YKIJIanku ©0eJika, a IIODTOMY
OHM OJOCTYIIHEL IJIA OKpYyXapmeI'o pPacTBOpPHTEIIA 10 CPaBHEHMNIO C
AMVMHOKMCIJIOTHEIMIM OCTaTKaMlM, PacCIIOJIOXEHHEIMM BHYTPM YRIIaIKU DeJika.
CTelleHb OOCTYIIHOCTM aMMHOKMCIJIOTHOI'O OCTaTka Ha IIOBEPXHOCTH, a
SHaAUMT VM €T'O IHOOCTYIIHOCTE IOJIA OKpyXaklel'O paCTBOpPUTEIJIA 3aBUCHUT OT

[IOJIOXKEHMA B yKJanke 0OeJika, a TakXe OT KOH@_)OpMaLI,T/H/[, KOTOPYKK MOXeT
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IPUMHYMATE OaHHEM OeJiok. IlosToMy, MOOMOMKAIIMA aMMHOKMCJIOTHOTO
OCTaTKa C BHCOKOM CTelleHbld eT0 OOCTYIHOCTM Ha IIOBEPXHOCTM MOXET
OKaszHBaTL OoJibllee BJIMAHME Ha MW30BJIIEKTPUUECKYID TOUKYy O0eJiKka, UeM
MOIMOUKALMA aMUHOKMCIIOTHOT'O OCTaTKa, MMeKIel'o HU3KYKD CTelleHb
OOCTYIIHOCTHU Ha [IOBEPXHOCTH. MeTonm onpeleJleHU A CTelleHu
OOCTYIIHOCTM aMMHOKMCIJIOTHOT'O OCTaTKa Ha I[IOBEPXHOCTM WM3BECTHH
creunagmcrTaM. Tak, HaIpUMep, OIS BHUMCIIEHMS CTeleHM IOCTYIHOCTHU
AMMHOKMCJIOTHEIX OCTATKOB Ha I[IOBEPXHOCTM @OaHHOTO OeJIka MOXeT OHThb
MCIIOJIbE30BaHa KOMIbITepHad IOporpaMMa ArealMol (KoTopasd BXOOUT B
IakeT KOMIBITEepPHHX OporpaMM CCP4). I[IOBEPXHOCTHEE aMMHOKMCJIIOTHEE
OCTaTKM MOTYT OHBTL Takke UISHTUOUIMPOBAHE NIYyTeM BM3yaJIbHOM
OLIEHKM KPUCTaJJIMUEeCKOW CTPYKTYpH 0OeJika (HaopuMmep, C IIOMOILIO
PEHTTeHOBCKOM KpUcTaJJiorpadpmum) . B OIOHOM n3 BapMaHTOB
OCYMEeCTBJIEHUA WM300peTeHMsa, I[IOBEPXHOCTHHENM aMUMHOKMCJIIOTHHM OCTAaTOK
VMeeT CyMMapHY BeJIMUMHY DO ArealIMol, paBHYy IO MeHbmel Mepe 40.

B omHOM M3 BapMaHTOB OCYMECTBJIEHMA W300peTeHMs, II0 MeHbIen
Mepe oIoHa aMMHOKMCJIOTHA S MOIMOUKALIM A BKJIOUAET MOIOMOQMK a0
aMMHOKMCJIOTHOTO OCTaTKa, BHOpaHHOTO M3 OCTaTKa aclaparMHOBOMU
KMCJIOTHL, ocTaTkKa TJIy TaMMHOBOM KMCJIOTEL, ocTaTkKa TUCTUOMHA,
ocTaTka CepMHa, OcCTaTKa TpeOHMHa, OCTaTKa aclapalMHa, oCcTaTKa
TJIyTaMMHa, OocTaTkKa LUMCTeMHa WM ocTaTKa THMpO3MHa. ABTOpaMu
HacToAmero ms300peTeHUd  OBLIO OBHapyXeHO, UTo AMMHOKMCJIO THHE
OCTaTKM, BXOOAMME B 2Ty TIPYIINY (OTpHIATEJBHO 3apsSXeHHBEEe OCTaTKMU
M TIOJIAPHHE OCTAaTKM), ABJIAOTCS OCOOEHHO MMOOXOOAMVMMY MUMEeHIMM IJIA
MOOMOMKALMM COIJIACHO M300peTeHMi. He orpaHMUMBAACE KaKoOM—-JMOO
KOHKPEeTHOM TeopHuel, aBTOPH JMIL OTMEeYalnT, UTO aMMHOKMCJIOTHEE
OCTaTKM, BXOoOAmyMe B BTY TDPYIIY, IIPUCYTCTBYIT Ha I[IOBEPXHOCTHU
TOKCHMHA KJIOCTPUOMM Uale, ueM IUIPOQOOHEIE OCTATKM, He BXOIOAMME B
TOT CIIMCOK.

B omHOM ™3 BapMaHTOR OCYUIECTBJIeHMS M300peTeHusd, ecIn
AMMHOKMCJIOTHAS MOIOMOUMKALMA BKJIKYAET MOOMOUKALIMILD aMUMHOKMCIIOTHOT'O
ocTaTka, BHOpPAHHOTO M3  aclapalMHOBOWM  KMCJIOTH, TJIYy TaMVHOBOM
KMCJIOTH, TIMCTHUIOVHa, CepuHa, TPeOoHMHa, aclapaluMHa, IJIyTaMUHa,
LHMCTEeuHa WM TUPO3MHa (ONMCAHHHEX BHINE), TO TaKOM aMMHOKMCJIIOTHHM
OCTaTOK 3aMeHS{KT JIM3MHOM WM apI'MHMHOM. Takum obpas3oM, B OIHOM

M3 BapMaHTOEB OCYyIeCTBJIEHUA MBO@peTeHMH, oTpMuIaTeJIbHO BapFDKeHHbIﬁ
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OCTAaTOK WJIM TIIOJIAPHHM OCTAaTOK 3aMeHSAT IMIOJIOKUTEJILHO 3apaXeHHBM
OCTaTKOM, UTO IIPUBOIUT K YBEJIUUEHMUI OTHOUWEHUI IIOJIOXUTEJIEHOT'O
3apfAba K OTpHUUATEeJIbBHOMY 3apdny ¥ K yYBeJMUYeHMI pl TOKCHHAa
KJIOCTPUIONUN .

B oOHOM M3 BapMaHTOB OCYIECTBJIeHMS M300peTeHUsa, II10 MeHbleM
Mepe OIHa aMMHOKMCJIOTHasa MoOubMKaumMsa (ONMCaHHAaSd BHIIE) BKJIIOUYAET
MOIOIMOUKALIMILD aMUMHOKMCJIIOTHOTO OCTaTKa, TakKoI'o KaK aclaparuHd Win
TJIY TaMUH (roe oBa 2TU ocTaTKa ABJIATCA He3ap SXeHHBMU u
IIOJIAPHEIMIM) . B  OODHOM M3 BapMaHTOB OCYMeCTBJIeHUS MU300peTeHUd,
AMMHOKMCJIOTHEIM  OCTaTOK, TakoM KakK acraparMi WM TJIyTaMmuH,
3aMeHdT JIM3MHOM WM apTMHMHOM (rme ofba 2TM ocTaTkKa ABJIAKRTCHA
[IOJIOXKUTEJIEHO 3apSXeHHBMM) . B OIHOM M3 BapMaHTOB OCYMeCTBJIEHUS
n30bpeTeHrsa, aMMHOKMCJIOTHHEM OCTATOK, TakKoM KakK aclapalMH WK
TJIYTaM/H, 3aMeHAKRT JIM3MHOM. B OIHOM M3 BapMaHTOBR OCYIEeCTBJIEHUA
nz30bpeTeHrsa, aMMHOKMCJIOTHHEM OCTATOK, TakKoM KakK aclapalMH WK
TJIYTaMMH, 3aMeHAT apIMHVHOM.

TakrMe oOCTaTKM, Kak acrnapalMH ¥ TJIyTaMMH, ABJIAIRTCA OCOOEHHO
NpenrnouTUTeJIbHEIMHA oI MomUOMKALINY, IIOCKOJIBEKY OHU ABJIATCA
NOJIAPHEMKM, 0O0pasyronT TOJBKO cJjadble OUIIOJIbHEE CBA3M C IOPpYyTUMHU
ocTaTKaMM WM CcocCTaBJgaoT 14% OT BCelM MOJIEKYJIE TUIMUHOTO TOKCHHA
KJIOCTPUIUM (TakoTo kKak BONT/A) .

B OIOHOM nus3 BapMaHTOB OCYIleCTBJIEHUA n3obpeTeHuUsd,
CKOHCTPYUPOBAHHEM TOKCHMHOM KJIOCTPUIMM gBJdeTcd BoONT/A. UcxonHad
rnocjienoBaTeIbHOCTE BONT/A uUMeeT peTrMCcTpalMOoHHBM HoMep UniProtKB
P10845.

ApTOpPaMMU HaCTOAWETO n300peTeHnd OBLIN UOEHTUOULNPOBAHE
HEKOTOPHE AMMHOKMCJIIOTH, KOTOPHE ABAJIAITCH NIPenrnouTUTeJIbHEIMA
MUIIEHAMM OJIS aMMHOKMCJIOTHOM MOIUGUKALIMM B TOKCHHE KJIOCTPUINMN
BoONT/A.

B omDHOM M3 BapMaHTOBR OCYIECTBJIEHUA U300peTeHUd, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCIJIOT (HalpuMmMep, IO MeHbmewm mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BHOpaHHBX 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)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO N30BJIeKTPUUECKOM
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) enmuHMUH pPl BHIIE, UYeM BeJMUuMHa pPI

Kakoro-Jmobo OIPpYyToTo MIOEHTUUYHOT'O BoNT/A, He MMeRIero
YKasaHHOM (BIX) aMMHOKMCJIO THOM (BIX) MoIMdUKALIUM (1) . B omHOM U3
BapMaHTOB OCYyIleCTRJIEHUS nz3obpeTeHmsd, ykaszaHHad MOIOMPUKALIMSI

BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WMJIM apI'MHMHOM. B OIOHOM uU3
BapMaHTOB OCYyWeCTBJIEHUSI n3o0bpeTeHUd, yKazaHHad MOOUOUKALA
BKJIOUAET 3aMeHy aMMHOKMUCJIOTEL JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYWEeCTBJIEHUA WU300peTeHMs, YyKa3aHHasd MOOMOMKALMSA BKJIIOUaAeT 3aMeHy
AMVHOKMCJIOTH apIMHMHOM.

B oIOHOM ¥3 BapMaHTOB OCYUWECTBJIEHUSA U300peTeHNsd, ecimn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMIO I10 MeHbLIIeNn
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmam 25), BHOpaHHEX 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(ue) aMMHOKMCJIOTHA A (Be)
MOIMOUKALMA (1) Crnoco6CcTBRyEeT (I0T) YBEeJIMUEeHUI N30BJIEKTPUUECKOM
ToukM (pl) CKOHCTPYMPOBaHOTO BONT/A 100 BeJMUMHE, KOTOopas IIO

MeHbme¥ Mepe Ha 0,5 (HanopuMmep, IO MeHbmel mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, YeM BeJIMUYMHa pl kakoTro-Jmbo
IPpYyTOoTO UOEeHTUUYHOTI'O BoNT/A, He MMeKIero YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALINM (1) . B OIOHOM nu3 BapMaHTOB
OCYIECTBJIEHNA M300peTeHusa, YyKaszaHHasd MOOMOMKALMA BKJIKUYaAeT 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WJIM  apPTMHMHOM. B onHOM ™3 BapuMaHTOB
OCYIECTRBJIEHUA M300peTeHusa, YyKasaHHas MOOMOMKALMA BKJIKUYAET 3aMeHy
AMVHOKMCJIOTHE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIECTBJIEHN A
n3o0bpeTeHUsa, YyKasz3aHHad MOOMOMKALMA BKJIOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B OIOHOM ns BapMaHTOB OoCymeCTBIJIEHMA MBO@peTeHMH, eCJIn
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CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHEM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOMKAIIMI I10 MeHBbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BHOpaHHEX 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 Takasg(mue) aAMMHOKMCJIOTHA S (BIe)
MOIMOUKALMA (1) Crnoco6CcTBRyEeT (I0T) YBeJIMUEeHUIO N3B0BJIEKTPUUECKOM
ToukM (pl) CKOHCTPYMpPOBaHOTO BONT/A 100 BeJMUMHE, KOTOopas IIO

MeHbBIIeV Mepe Ha OOHY eIuHully pl BHIle, UYeM BeJIuurHa pl KaKoTo-
Iubo OpyToro MUIEHTUUHOTO BoONT/A, He UMenmero YKa3aHHOM (HIX)
AMMHOKMCJIOTHOM (HIX ) MOOUGUKALIMY (1) . B OIOHOM nus3 BapMaHTOB
OCYWEeCTBJIEHUA WU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaAeT 3aMeHy
AMVUHOKMCJIOTH  JIM3MHOM  WJIM  apTVMHUHOM. B omHOM ™3 BapMaHTOB
OCYWeCTBJIEHUA MU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
aAMVUHOKMCJIOTH  JIN3MHOM. B omoHOM ®3 BapUaHTOB OCYIeCTBJIEHNUA
n300peTeHNa, YyKa3aHHada MoOuOMKALMA BKJOUYAET 3aMeHy AaMUMHOKMCJIIOTEL
APTMHMHOM.

B oODHOM ¥3 BapMaHTOB OCYILECTBJIEHMA M300peTeHusd, eCcJm
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCH BoNT/A, TO
YKa3aHHH CKOHCTPYMUPOBAHHHM BONT/A uMeeT MOIMOMKAIMIO I10 MeHBbIIENR
Mepe OIHOM M3 aMMHOKMCJIJIOT (HalpuMep, 10 MeHbmlen mepe 1, 2, 3, 4,
5, 10, 15 mmam 20), BeEOpPaHHEX 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; u Takag (m1e) aMMHOKMCJIOTHAaH (Be) MOOMOUKALIMSA (1)
criocobcTByeT (I0T) YyBeJIMUeHUIO N30BJIeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/A @[O0 BeJUUMHE, KOTOpas II0 MeHbIleld Mepe Ha
OOHY enouHuIy pl BHIle, dYWeM BeJMuMHa pl Kakoro—-JmMbO IOpyIroTro
MIeHTUYHOTO BONT/A, He MMeKIeIo YKa3aHHOM (HX) aMUMHOKMCJIJIOTHOM (BIX)
Monubukauu (1) . B OIDHOM M3 BapMaHTOR OCYIEeCTBJIeHMSA H300peTeHUsd,
yKaszaHHad MoIMpUKalMa BKJOUYAET 3aMeHy aMUHOKMUCJIOTH JIM3MHOM WJIN
APIMHMHOM. B OOHOM M3 BapMaHTOB OCYWEeCTBJIEHUA M300peTeHusd,

YRazsaHHaAd MO,]:[I/ICDT/IK&LU/IF[ BKJIKUaeT 3aMeHy aMMHOKWMCJIOTEL JIM3VHOM. B
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OIHOM n3 BapMaHTOB OCYyWeCTBJIEHNA n300peTeHNnd, yKasaHHada
MOOMOMKALMA BKJKUAET 3aMeHy aMMHOKMCIIOTH apI'MHUHOM.

B oOHOM ¥3 BapMaHTOB OCYILECTBJIEHMA M300peTeHNsd, ecymn
CKOHCTPYUPOBAHHEIM TOKCHMHOM KJIOCTPUAONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMUPOBAHHHM BONT/A muMeeT MOIMOMKALMIO I10 MeHBbIIEN
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, o0 MeHbmel mepe 1, 2, 3, 4,
5, 10, 15, 20, 25 wmmm 30), BuHOpaHHEX 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 wn THR 1277; wu Takadg(ue)
AMMHOKMCJIOTHA A (He) MOOMOUKALIMSA (1) crocobcrryerT (10T) YBEJIMUEHN
N303JIeKTPUUIECKON TOUKMU (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHLE, KOTOpasd IO MeHbmel 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 mium 1) enuHUUE Pl
BHIIE, YeM BeJmuMHa pl Kakoro-Jmbo IpyToTo MIOeHTHUYHOTO BONT/A, He
MenImeIo vKa3aHHOM (BIX) AMUHOKMCJIO THOM (BIX ) MOIMPUKALIY (1) . B
OIHOM n3 BapMaHTOB OCYIWEeCTBJIEHNA n300peTeHNnd, yKasaHHad
MOOMOMKALMA BKJIOUAET 3aMeHy aMUHOKMCIIOTH JIM3MHOM WM apITMHMHOM.
B omHOM ¥3 BapMaHTOB OCYIECTBJIEHMA U300peTeHud, yKasaHHad
MOOMOMKALMA BKJIOUYAET 3aMeHYy aMMHOKMUCJIIOTE JM3MHOM. B OIOHOM U3
BapMaHTOB OCYWEeCTBJIEHUSI n3obpeTeHud, yKaszaHHad MOOUOUKALIMA
BKJIOUAET 3aMeHYy aMUHOKMCIIOTH apI'VMHMHOM.

B oIOHOM M3 BapMaHTOB OCYIECTBJIEHUSA U300peTeHUs, ecymn
CKOHCTPYHUPOBAHHEM TOKCUHOM KJIOCTPUOUN ABJIAETCH BONT/A, TO
VKa3aHHEM CKOHCTPYMPOBaHHEM BONT/A muMeeT MOIMOUKALIMI IO MeHLIIelNH
Mepe OIOHOM M3 aMMHOKMCIJIOT (HalpuMmMep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10, 15, 20, 25 wmmm 30), BuHOpaHHEX 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, AsSP 1086, ASN 1188, ASP 1213, GLY 1215, ASN 1216, GLN
1229, ASN 1242, ASN 1243, SER 1274 wn THR 1277; wu Takad(ue)
AMMHOKMCJIOTHA A (HE) MOOMOUKALMSA (1) crocobcrryeT (10T) YBEeJIMUEHN

NB03JIeKTPUUECKON TOUKU (pI) CKOHCTPYUPOBAHOT'O BoNT/A oo
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BeJIMUMHEL, KOTOpas IO MeHbmel Mepe Ha 0,5 (Hanopumep, I[IO MeHbIEM
mMepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 wmum 1) enuHMUHE pl BHIIE, UEM
BeJIMuMHa Pl KaKoTo-JMOO OPpYyToTro MUIEHTHUYHOTO BONT/A, He MMeomeIro
YKaz3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIMPUKALIM (1) . B omHOM U3
BapMaHTOB OCVYIIEeCTBJIEHUA n300peTeHNnd, yKazaHHad MOOUOUKALINA
BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3UMHOM WMJIM apI'MHMHOM. B OOHOM uU3
BapMaHTOB OCYIeCTBJIEHU A n3obpeTeHud, yKaszaHHadg MOOUOUKALIMA
BKJIOUAET 3aMeHy aMMHOKMUCJIOTE JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYIIECTBJIEHUA M300peTeHrda, YKalzaHHad MOOMOMKALMA BKJIIOUAET 3aMeHy
AMVUHOKMCJIOTH apIMHUHOM.

B omHOM ¥3 BapMaHTOB OCYWECTBJIEHMA M300peTeHusd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOMKAIIMIO I10 MeHbLIIeHr
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10, 15, 20, 25 wmmm 30), BuHOpaHHEX 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)
AaMMHOKMCJIOTHAa A (Ble) MoOIUQUKALMSA (1) crnocobCcTBRyeT (10T) YBeJIMUEHUIO
UBOBJIeKTPUUECKOM TOUKU (pI) CKOHCTPYUPOBaAHOTO BoNT/A oo
BeJIMUMHLEI, KOTOpasd IIO MeHblelM Mepe Ha 1 eamHMIy pl BHIIE, UeM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToTo MUISHTHUYHOTO BONT/A, He WUMeKmeIro
YVKas3aHHOM! (BIX) aMMHOKMCJIOTHOM (BIX) MoIMbUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIEeCTBJIEHU A n3obpeTeHUd, yKazaHHad MOOUOUKALNA
BRJIOUAET 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WMJIM apI'MHMHOM. B OOHOM uU3
BApPMaHTOBR OCYIECTBJIEHU A n3o006peTeHUd, yKazaHHad MOOUOUKALNA
BRJIOUAET 3aMeHy aMMHOKMUCJIOTEL JIM3MHOM. B OOHOM W3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMOMKALMA BKJIIOUAET 3aMeHYy
aMVUHOKMCJIOTH apIMHUHOM.

B omHOM ¥32 BapMaHTOB OCYWIECTBJIEHMA M300peTeHusd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHEM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMI I10 MeHBbIIENn
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,

5 min 6), BHOpaHHBIX M3: ASN 886, ASN 930, SER 955, GLN 991, ASN
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1026, ASN 1052 wmimm 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 (HaopuMmep, IO MeHbmewm mepe Ha 0,2, 0,3, 0,4,

0,5, 0,6, 0,7, 0,8, 0,9 miu 1) enmuHMUH pPl BHIIEe, UYeM BeJMUMHa pPI

Kakoro-Jmnubo OIpYyTOoTro MIOIEHTUUHOT'O BoNT/A, He MMeKIero
YKasaHHOM! (BIX) aAMMHOKMCJIOTHOM (BIX) MoIMdUKALIM (1) . B omHOM U3
BapMaHTOB OCYIleCTRJIEHU S nz3obpeTeHms, ykasz3aHHad MOIOMPUKALIMSI

BKJIDUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM MWJIM apr'MHMHOM. B OIOHOM U3
BapMaHTOB OCYIEeCTRBJIEHU A n300peTeHnd, yKasaHHad MOIOUOUKALI A
BKJIOUaAET 3aMeHYy aMMHOKMCIIOTH JIM3MHOM. B OIOHOM ¥M3 BapMaHTOB
OCYIIECTRJIEHUA M300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKHWCJIIOTE apTMHVHOM.

B omOHOM M3 BapMaHTOBR OCYIECTBJIEHUA U300peTeHUdg, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmew mepe 1, 2, 3, 4,
5 mim 6), BHOpaHHBIX M3: ASN 886, ASN 930, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUEeHUIO N30BJIEKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOTO BONT/A 100 BeJUMUMHE, KoTopasd IIO
MeHbIe¥ Mepe Ha 0,5 (Hampumep, 0O MeHbmel Mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, UYeM BeJMUMHa pl kakoTro-Jmobo
IPpYyTOoTO UOEHTUUYHOI'O BoNT/A, He MMeKeIro YKasaHHOM (BIX)
AMUHOKMCJIO THOM (BIX ) MOOUOUKALINM (11) . B OIOHOM nu3 BapMaHTOB
OCYIIECTRBJIEHNA M300peTeHMsdI, yKasaHHad MOoIMOUKALMS BKIOUAET 3aMeHyY
AMUMHOKMUCJIIOTE  JIM3MHOM WMV  apTMHMHOM. B oOoHOM ¥3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3MHOM. B OIOHOM U3 BapMaHTOB OCYIIeCTBJIEHUSA
n300peTeHra, YKa3aHHasd MOOMOUKaLMS BKJKOUAET 3aMeHYy aMMHOKMCJIIOTEH
APTUHUHOM.

B omDHOM M3 BapMaHTOBR OCYIIECTBJIeHUA U300peTeHUdg, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHEM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMI I10 MeHBbIIENn
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,

5 min 6), BHOpaHHBIX M3: ASN 886, ASN 930, SER 955, GLN 991, ASN
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1026, ASN 1052 wmimm GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
ToukM (pl) CKOHCTPyMpOBaHOTO BONT/A 100 BeJUMUMHE, KOTOpasd IIO
MeHBIey Mepe Ha OIOHY eIVHHuIly pl BHIIe, dYeM BeJIMUMHa pl KaKoTo-
Judo OpyTroro UIeHTHUYHOTO BONT/A, He UMeKnmero YKa3aHHOM (BX)
AMVHOKMCJIO THOM (HIX) MoIubmKraumm (1) . B OOHOM ns BapMaHTOB
OCVYIIECTRBJIEHUA MU300peTeHrd, yKasaHHad MoIupuUrKaluMsga BKJIOUAET 3aMeHyY
AMUMHOKMCJIJIOTE  JIM3MHOM WM  apTMHMHOM. B oIOHOM ¥3 BapMaHTOB
OCVYIIECTRBJIEHNA M300peTeHMd, yKasaHHad MOoIMPUKaALMS BKIOUAET 3aMeHyY
AMUHOKMUCJIOTE  JIM3MHOM. B OIOHOM U3 BapMaHTOB OCYIIECTBJIEHUSA
n300peTeHna, YKa3aHHasd MOIUGHMKaLMS BKJIOUAET 3aMeHYy aMMHOKMUCJIIOTEH
APTHUHUHOM.

B omHOM M3 BapMaHTOBR OCYIECTBJIEHUA U300peTeHUdg, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
yKas3aHHBM CKOHCTPYUPOBAHHEIM BONT/A nMeeT MOIOUOUKALINIO
HIKecJIeIyIMX CceMM aMMHOKMcJIoOT: ASN 886, ASN 930, SER 955, GLN
991, ASN 1026, ASN 1052 mum GLN 1229; mu Takue aMMHOKMCJIIOTEHE
MOOMOUKALIMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIEKTPUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd II0 MEeHbIIelM Mepe Ha
0,2 (HanpuMmep, IO MeHbIEWM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0,8, 0,9 mum 1) emmHMUE pl BHIE, UYeM BeJuuMHa pl Kakoro-Jmbo
IPYTOTO UIOEHTUUHOTO BONT/A, He MMenmeTro YKa3aHHHX aMUMHOKMCJIIOTHBX
MoOudMKaLMM. B OIDHOM M3 BapMaAHTOB OCYHECTRBJIEHUS U300peTeHUs,
yKasaHHasa MoIuOUKaALMS BKJIOUAET 3aMeHy aMMHOKUCJIOTH JIM3MHOM WJIU
APTMHMHOM. B OIOHOM M3 BapMaHTOB OCYIIECTBJIIEHUA WU300peTeHusd,
yKasaHHasd MOoOMOMKAaLIMA BKJIUAET 3aMeHy aMUHOKMCIIOTH JIM3MHOM. B
OIOHOM nu3 BapMaHTOB OCYIIECTBJIEHUA n300peTeHUd, yKasaHHad
MOIMOUMKALIMA BKJIIUAET 3aMeHY aMMHOKUCIIOTH apTHMHUHOM.

B omHOM M3 BapMaHTOBR OCYIIECTBJIEHUA U300peTeHUd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
yKas3aHHBEM CKOHCTPYUPOBAHHEIM BONT/A nMeeT MOIOUOUKALINIO
HIkecJeIyIMX CceMM aMMHOKMcJIOT: ASN 886, ASN 930, SER 955, GLN
991, ASN 1026, ASN 1052 mum GLN 1229; m TakuMe aMMHOKMCJIIOTEHE
MOOMOUKALIMM CIHOCOOCTBYIOT YBEJIMUESHUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd II0 MEeHbIled Mepe Ha

0,5 (HanpuMmep, O MeHbIIEM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mwm 1)
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eOVHUIE pl BHIle, UYeM BeJMUMHa Pl KaKoTo-JUOO OPpYTOoT0 MOEHTUUHOI'O
BoNT/A, He VMeKnmero YKa3aHHHEX aMMHOKMCJIOTHEX MOIMQUMKALINM. B
OIOHOM nus BapMaHTOBR OCYIeCTRBJIEHN I nz3obpeTeHUd, yKaszaHHa4d
MOOMOMKALIMA BKJIOUaAET 3aMeHy aMMHOKMUCJIOTE JIM3MHOM WM apITMHWHOM.
B omHOM M3 BapMaHTOB OCVYIIECTBJIEHUA U300peTeHNd, yKaszsaHHada
MOIMOMKALMA BKJOUAET 3aMeHYy aMUHOKMCJIOTH JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIIECTBJIEHU I n300peTeHUd, yKaszaHHa4d MOOUOUKALM S
BKJIOUaEeT 3aMeHy aMMHOKMUCJIIOTH apI'MHMHOM.

B omHOM U3 BapMaHTOB OCYIIECTRBJIEHUA U300peTeHUnd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCH BONT/A, TO
yKas3aHHBM CKOHCTPYUPOBAHHBIM BONT/A nMeeT MOIOUOUKALINIO
HMXeCcJIeOIVIIMX CceMM aMMHOKMcJIoT: ASN 886, ASN 930, SER 955, GLN
991, ASN 1026, ASN 1052 mum GLN 1229; M Takue aMMHOKMCJIIOTEHE
MOOMOUKALIMM CIHOCOOCTBYIOT YBEJIMUESHUID M3I0ORJIeKTpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpas II0 MEeHbIleld Mepe Ha
OOHY emuHMuIly pl BeOle, dYeM BeJiMuMHa pl KakoTro—-Jmubo IOpyTroTo
MIOEHTUYHOTO BoNT/A, He MMeIeTro YKa3aHHEX AMVHOKMCJIO THEIX
MoOMGMKalLMM. B OODHOM M3 BapMaHTOB OCYIECTBJIeHMS U300peTeHUs,
yKaszaHHadgd MOoOuOMKaLMAa BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIU
APTMHMHOM. B ODHOM M3 BapMaHTOB OCYIIECTBJIEHMA WU300peTeHusd,
yKaszaHHasa MoououkalumMsa BKJIKOUaAeT 3aMeHy aMMHOKMCIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOBR OCYIleCTBJIEHN A n3obpeTeHUd, yKasz3aHHada
MOIMOUMKALIMA BKJIIOUAET 3aMeHY aMMHOKUCIIOTH apTMHUMHOM.

B omHOM U3 BapMaHTOB OCYIIECTRBJIEHUA  U300peTeHud, ecJim
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBaHHEM BONT/A muMeeT MOIMOUKALIMI II0 MeHLIIell
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmleM mepe 1, 2, 3, 4,
5 man 6), BHOpaHHBX M3: ASN 930, ASN 954, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takadg(ve) aMMHOKMCIIOTHAA (He)
MOIVOUKALIA (1) CInocoOCTBYET (10T) YBeJIMUeHU N303JIeKTPUUECKOM
ToukM (pl) CKOHCTPYyMpPOBaHoTo BONT/A 100 BeJMUMHE, KOTOpas IIO
MeHbme¥ 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 mam 1) enuHMUHE Pl BHIIE, YeM BeJIMUMHa pI
Kakoro-Jmbo IPpYyToTo MOEHTUUYHOT'O BoNT/A, He MMermero
YKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIMPUKALIMY (1) . B omHOM U3

BapMaHTOB OCymeCTBJIEHMA MBO@peTeHMH, YRazsaHHaAd MO,]II/I@_)I/IK&LU/IF[
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BKJIOUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WM aprMHMHOM. B OIOHOM U3
BapMaHTOB OCYIEeCTRBJIEHU A n300peTeHNUd, yKaszaHHad MoOUdMKALMA
BKJIOUaET 3aMeHy aMUMHOKMCJIOTHE JIM3MHOM. B OIOHOM M3 BapMaHTOB
OCYIIECTRBJIEHUA MN300peTeHMda, yKaszaHHad MOIMOUKALMA BKJIIOUAET 3aMeHy
AMMHOKMCJIJIOTE apIMHWHOM.

B omDHOM ¥3 BapMaHTOB OCYLEeCTBJIeHUA MU300peTeHUd, ecyun
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAEeTCH BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHHM BONT/A muMeeT MOOIMOMKAIIMID [10 MeHbLIIeHR
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, 10 MeHbmler mepe 1, 2, 3, 4,
5 miun 6), BHOpaHHEX M3: ASN 930, ASN 954, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takadg(ve) aMMHOKMCIIOTHAaA (He)
MOIMOUKALMA (1) CrnocoOCTBYET (I0T) YBeJIMUeHUI M30BJIeKTPUUECKOM
ToukMu (pl) CKOHCTPYMpPOBaHoOTO BONT/A 100 BeJMUMHE, KOTOpas IIO
MeHbme¥ Mepe Ha 0,5 (HanopuMmep, IO MeHbmew mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, YeM BeJIMUYMHa pl KkKakoro-Jmobo
IPpYyTOoTO UOEeHTUUYHOTI'O BoNT/A, He MMeKRIero YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALIMM (1) . B OIOHOM ns3 BapMaHTOB
OCVYIIECTRBJIEHUA MN300peTeHMsI, yKaszaHHad MOIMOUKALMSA BKIOUAET 3aMeHy
AMMHOKMCJIOTE  JIM3MHOM WMV  apTMHMHOM. B omHOM ©3 BapMaHTOB
OCYIIECTRBJIEHUA MN300peTeHMda, yKaszaHHad MOIMOUKALMA BKJIOUAET 3aMeHy
AMUMHOKMCJIOTE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIeCTBJIEHUA
n300peTeHUsa, yKaszsaHHad MOOMOMKALMA BKJIOUaAeT 3aMeHy aMMHOKMUCJIIOTEH
APTUHUHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA U300peTeHud, ecymn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBaHHEM BONT/A muMeeT MOIMOUKALIMI II0 MeHLIIell
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmleM mepe 1, 2, 3, 4,
5 man 6), BHOpaHHBX M3: ASN 930, ASN 954, SER 955, GLN 991, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takadg(ve) aMMHOKMCIIOTHAA (He)
MOIVOUKALIA (1) CInocoOCTBYET (10T) YBeJIMUeHU N303JIeKTPUUECKOM
ToukM (pl) CKOHCTPYyMpPOBaHoTo BONT/A 100 BeJMUMHE, KOTOpas IIO
MeHbIleM Mepe Ha OIOHY eIVMHuIYy pl BHIle, UYeM BeJMUMHa pl KaKoTo-
6o OpyToTro MUISHTUUYHOTO BoONT/A, He MMewnmero YKa3aHHOM (HIX)
AMMHOKMCJIOTHOM (HIX ) MOIUOUKALIMM (1) . B OIOHOM nus BapMaHTOB
OCYIIECTRBJIEHUA MN300peTeHMsI, yKaszaHHad MOIMOUKALMSA BKIIOUAET 3aMeHy

AMIVMHORKMCJIIO TEL JIM3VIHOM MJin ApI'MIHMHOM. B OIOHOM ns3 BapMaHTOB
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OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMSA BKIOUAET 3aMeHy
AMVMHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIIeCTRJIEHUL
n300peTeHNd, YKa3aHHasd MOOMOGUKaLMS BKJOUaAEeT 3aMeHy aMMHOKMCJIIOTEH
APTUHUHOM.

B omHOM U3 BapMaHTOB OCVYIIECTBJIEHNA MU300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCMHOM KJIOCTPUONMN ABJIAETCHA BoNT/A, TO
YVKasaHHBN CKOHCTPYUPOBAHHBI BoNT/A nuMeeT MOIOMOUK AL
HUXecJIeIVIIMX CceMM aMMHOkKMcJoT: ASN 930, ASN 954, SER 955, GLN
991, ASN 1026, ASN 1052 mm GLN 1229; u TakuMe aMMHOKMCJIIOTHE
MOOMOUKALUM CIHOCOOCTBYIT YVBEJIMUESHUD MIORJIeKTPUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1O BEeJUUMHE, KOTOpas II0 MeHbIleld 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, YeM BeJlMuMHa pl kKakoro-Jmobo
IPYTOTO MOEHTHMUHOTO BONT/A, He MMenmeTo YKa3aHHHX aMMHOKMCJIOTHHX
MoOubMKaLUMM. B OODHOM M3 BapMaHTOB OCYIECTBJIeHUS U300peTeHUsd,
YyKasaHHasgd MOoOMOUKALMA BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIU
APTMHMHOM. B OODHOM M3 BapMaHTOB OCYIIeCTBJIEHUA WU300peTeHusd,
yKaszaHHad MoOoudMKalMg BKIOUAET 3aMeHy aMUHOKMCIIOTH JIM3MHOM. B
OIOHOM nus BapMaHTOBR OCYIIeCTRBJIEHN I nzsobpeTeHnd, yKaszaHHad
MOOMOMKALIMA BKJIOUAET 3aMeHYy aMVMHOKMUCIIOTH apTMHUHOM.

B omHOM U3 BapMaHTOB OCVYIIECTBJIEHUA U300peTeHUd, ecJin
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCHA BoONT/A, TO
yKas3aHHBIM CKOHCTPYUPOBAHHBI BONT/A UMeeT MOOUPUK AL
HMXecJeIVIIMX CceMM aMMHOkKMcJoT: ASN 930, ASN 954, SER 955, GLN
991, ASN 1026, ASN 1052 mmm GLN 1229; M Takue aMMHOKMCJIIOTHE
MOOMOUKALUM CIHOCOOCTBYIOT YBEJIMUESHUID MI0ORJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1O BeJUUMHE, KOTOpas II0 MeHbIleld Mepe Ha
0,5 (HanpuMmep, IO MeHbmleM Mmepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mmm 1)
eOVHUIE pl BHIIE, UYeM BelMUMHa pl KaKoTo-JMOO OPpYyTOoTOo MOEHTUUHOT'O
BoNT/A, He UMeKIero VYKal3aHHHX aMMHOKMCJIOTHHEX MOOMOUKALIMN. B
OIOHOM ns3 BapMaHTOR OCYIeCTBJIEHN I n300peTeHUd, YyKasz3aHHa4g
MOOUOUMKALIMSA BKJIOUAET 3aMeHy aMMHOKMWCJIOTH JIM3VMHOM WM apITMHWHOM.
B oOoHOM M3 BapMaHTOBR OCYIIECTRJIEHUA U300peTeHUd, YyKaszaHHa4g
MOOMOMKALIMA BKJOUAET 3aMeHy AaMMHOKMCJIOTHE JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIleCTBJIEHN I nz3o0bpeTeHUd, yKaszaHHad MoOOUOMKALIMA

BRJIOUAET 3aMeHYy aMMHOKMCIIOTH apPI'VMHMHOM.
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B omDHOM M3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
yKasaHHBEM CKOHCTPYUPOBAaHHEM BONT/A nMeerT MOOUOUKALINIO
HMXecJ eIyl CceMu aMMHOKMcJIoOT: ASN 930, ASN 954, SER 955, GLN
991, ASN 1026, ASN 1052 wmmm GLN 1229; u Takue aMMHOKMUCJIOTEHE
MOIMOUKALIMYM CIOCOBCTBYIT YBEJUUEHMUIOD M30RJIEKTPpHUUeCcKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 10O BeJUUMHE, KOTOpas IIO MeHbllel Mepe Ha
OOHY emuvHMuIly pl BeIOle, UYeM BeJiMuMHa pl KakoTro-JmuMbo IOpyTroIro
UOEHTUYHOTO BoNT/A, He MMeKIeTro YKasaHHEX AMVHOKWCJIO THEIX
MoOMbMKaLMM. B OODHOM U3 BapMaHTOB OCYIECTBJIeHUS U300peTeHUs,
YKasaHHasg MOoIMOUKALMA BKJOUAET 3aMeHy aMMHOKMCJIOTH JIM3VMHOM WJIIU
APTMHMHOM. B OIOHOM M3 BapMaHTOB OCYIIECTBJIIEHUA WU300peTeHusd,
YKasaHHasgd MoOuOMKAaLMA BKIUAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOR OCYIeCTBJIEHN I n300peTeHUd, yKasz3aHHa4g
MOIMOUMKALIMA BRKJIIOUAET 3aMeHY aMMHOKUCIIOTH apTHMHUHOM.

B omDHOM M3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUdg, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMIO I10 MeHBbIIENR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IIO0 MeHbmem mepe 1, 2, 3, 4,
5 minu ©), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN 1025, ASN
1026, ASN 1052 wmam GLN 1229; u Takadg(Me) aMMHOKMCIIOTHaSA (He)
MOOUOUKALMS (1) crnocoBCcTBYeT (I0T) YBeJINUYEeHUIO NB0ORJIEKTPUUECKOM
ToukM (pl) CKOHCTPYyMpPOBaHOTO BONT/A 100 BeJMUMUHE, KOTOopas IIO
MeHbme 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 mau 1) emuHMUE Pl BHIIe, YeM BeJIMUMHa pI

Kakoro-Jmbo OIPYyTOTO MIOEHTUUHOT'O BoNT/A, He MMeruero
YVKa3aHHOM! (BIX) aMMHOKMCJIOTHOM (BIX) MoIMPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYyIleCTRBJIEHU S nz3obpeTeHmsd, yKaszaHHad MOIOMPUKALIV I

BKJIOUaEeT 3aMeHy aMMHOKMCJIIOTH JIM3MHOM WM apI'MHMHOM. B OIOHOM U3
BapMaHTOB OCYIleCTBJIEHN I n300peTeHUdg, ykKaszaHHad MOIOUOUKALIMA
BKJIOUaEeT 3aMeHy aMMHOKMCJIOTHE JIM3MHOM. B OOHOM M3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMVMHOKMCJIOTE apI'MHUHOM.

B omHOM M3 BapMaHTOB OCYIECTBJIEHUA U300peTeHUd, ecun
CKOHCTPYUPOBAHHEIM TOKCUMHOM KJIOCTPUAOUM ABJIAETCHA BONT/A, TO

YKa3aHHHM CKOHCTPYMPOBAHHEIM BONT/A muMeeT MOOIMOUKALMIO I10 MeHBbIIEN
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Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, IO MeHbmew mepe 1, 2, 3, 4,
5 miau ©6), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN 1025, ASN
1026, ASN 1052 wmmm GLN 1229; wu Takad(ve) aMMHOKMCIIOTHAaA (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUEeHUIO M30BJIEKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOTO BONT/A 100 BeJUMUMHE, KOoTOopasd IIO
MeHbIle¥ Mepe Ha 0,5 (Hanpumep, 0O MeHbmel Mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enmHMUE pl BHIIE, YeM BeJMUMHa pl kakoTro-Jmbo
IPpYyTOoTO UOEeHTUUYHOI'O BoNT/A, He MMeeIro YKasaHHOM (BIX)
AMUHOKMCJIO THOM (BIX ) MoOUGUKALIMY (11) . B OIOHOM "3 BapMaHTOB
OCYIIECTRBJIEHNA M300peTeHMrsdI, yKasaHHad MOoIMOUKaALMS BKIOUAET 3aMeHyY
AMUHOKMUCJIIOTE  JIM3MHOM WM  apTMHMHOM. B oIoHOM ¥3 BapMaHTOB
OCYIIECTRJIEHUA M300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3MHOM. B OIOHOM U3 BapMaHTOB OCYIIeCTBJIEHUSA
n300peTeHnI, YKa3aHHasd MOIOMOUKaALMS BKJIOUAET 3aMeHYy aMMHOKMCJIIOTEH
APTHHUHOM.

B omDHOM M3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUdg, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/A muMeeT MOOIMOUKAIIMIO I10 MeHBbIIENR
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IIO0 MeHbmem mepe 1, 2, 3, 4,
5 minu ©), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN 1025, ASN
1026, ASN 1052, wmmm GLN 1229; u Takasg(Me) aMMHOKMUCIJIOTHAaSA (be)
MOOUOUKALMS (1) crnocoBCcTBYeT (I0T) YBeJINUYEeHUIO NB0ORJIEKTPUUECKOM
ToukM (pl) CKOHCTPYyMpPOBaHOTO BONT/A 100 BeJMUMUHE, KOTOopas IIO
MeHbIel Mepe Ha OIHY eIMHMUIY pl Blle, uYeM BeJIMUMHA Pl KaKoTo-
Iubo OpyToro MUIEHTHUUHOTO BoONT/A, He uMewnmero YKa3aHHOM (HX)
AMUHOKMCJIO THOM (HIX ) MOOUOUKALIMY (1) . B OIOHOM nu3 BapMaHTOB
OCYIIECTRBJIEHUA MN300peTeHMsdI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHyY
AMUHOKMUCJIIOTE  JIM3MHOM WMV  apTMHMHOM. B omoHOM ¥3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIOTE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIIeCTBJIEHUSA
n300peTeHrda, YKa3aHHasd MOOMOHMKaLMS BKJOUAET 3aMeHYy aMMHOKMCJIIOTEH
APTUHUHOM.

B omHOM M3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUd, ecnmn
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
YKa3aHHHM CKOHCTPYUPOBAaHHEM BoNT/A uMeeT MOIOMQMK AL

HMXecJeIVIIMX ceMM aMMHoOKMcJoT: ASN 930, SER 955, GLN 991, ASN
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1025, ASN 1026, ASN 1052 wmum GLN 1229; U TakMe aMMHOKMCJIOTHE
MOOMOMKALIMM CIHOCOOCTBYIOT YBEJIMUESHUID M3I0BJIEKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd II0 MeHbIlelM Mepe Ha
0,2 (HanpuMmep, IO MeHbIEWM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0,8, 0,9 mium 1) emmHMUE pl BHIE, UYeM BeJuuMHa pl Kakoro-Jmbo
IPYTOTO UIOEHTHUUHOTO BONT/A, He UMeonmeTro YKa3aHHHX aMUHOKMCJIIOTHBX
MoOMdMKaLMM. B OODHOM M3 BapMaAHTOB OCYIECTRBJIEHUS U300peTeHUs,
yKasaHHasa MoIuOUKaLMSa BKJOUAET 3aMeHy aMMHOKUCJIOTH JIM3MHOM WJIU
APTMHMHOM. B OOHOM M3 BapMaHTOB OCYIIECTBJIEHUA WU300peTeHusd,
yKasaHHasd MoOMOMKAaLIMA BKJIOUAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM. B
OIOHOM ns3 BapMaHTOBR OCYIIECTBJIEHU I n300peTeHUd, YyKasz3aHHa4g
MOIMOUMKALIMA BKJIIUAET 3aMeHY aMMHOKUCIIOTH apTHMHUHOM.

B omHOM M3 BapMaHTOBR OCYIECTBJIEHUA U300peTeHUdg, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
yKas3aHHBM CKOHCTPYUPOBAHHEIM BONT/A nMeeT MOIOUOUKALINIO
HMXecJeIVIIMX CceMM aMMHOKMcJoT: ASN 930, SER 955, GLN 991, ASN
1025, ASN 1026, ASN 1052 mum GLN 1229; M TakMe aMMHOKMCJIOTHE
MOOMOUKALIMM CIHOCOOCTBYIT YBEJIMUESHUID M30BJIEKTPUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd II0 MEeHbIIelM Mepe Ha
0,5 (HanpuMmep, O MeHbIIEM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mmm 1)
enqMHUUE pl BHIIe, UYeM BeJiMUMHa pl Kakoro-JubO OPpYyToTo MIOEHTUUYHOI'O
BoNT/A, He UMeKnmeTro YKa3aHHHX aMMHOKMCJIOTHHX MoIudukauui. B
OIOHOM nus BapMaHTOB OCYIIECTBJIEHU I n300peTeHnd, yKaszsaHHa4g
MOIOIMOMKALIMA BKJOUAET 3aMeHYy aMMHOKMUCJIOTH JIM3MHOM WM apITMHMHOM.
B omHOM ™3 BapMaHTOB OCYIECTBJIEHMS M300peTeHusd, YyKaszaHHa4g
MOmMOMKALIMA BKJOUAET 3BaMeHy AaMMHOKMCJIOTH JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIIECTBJIEHU I n300peTeHUd, ykKaszaHHa4d MOIOUOUKALI A
BKJIOUaEeT 3aMeHy aMUMHOKMUCIIOTH apI'MHUMHOM.

B omHOM M3 BapMaHTOBR OCYIIECTBJIEHUA U300peTeHUd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
yKas3aHHBEM CKOHCTPYUPOBAHHEIM BONT/A nMeeT MOIOUOUKALINIO
HMXecJeIVIIMX CceMM aMMHOKMcJoT: ASN 930, SER 955, GLN 991, ASN
1025, ASN 1026, ASN 1052 mam GLN 1229; M TakMe aMMHOKMCJIOTHE
MOOMOUKALIMM CIHOCOOCTBYIOT YBEJIMUESHUID M30BJIeKTPpHUUecKoM Touku (pl)
CKOHCTPYMPOBAHOTO BONT/A 1o BeJUUMHE, KOTOpasd II0 MEeHbIled Mepe Ha

OOHY eIouHMIly pl BHIle, uYeM BeJuuMHa pl Kakoro-Jmdo IOpyIroro
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MOEeHTUYHOTO BoNT/A, He MMeKeIro YKa3aHHEX AMVHOKMCJIO THEIX
MoOMbMKalLMM. B OODHOM M3 BapMaHTOB OCYIECTBJIeHMS U300peTeHUs,
yKaszaHHadgd MoOuOMKaALMA BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIU
ApPTIMHMHOM. B ODHOM M3 BapMaHTOB OCYIIECTBJIEHUA WU300peTeHusd,
yKaszaHHasa MoououkKalumMsda BKJIKOUaAeT 3aMeHy aMMHOKMCIIOTH JIM3MHOM. B
OIOHOM nus BapMaHTOBR OCYIleCTRBJIEHN A n3obpeTeHUd, yKaszsaHHada
MOIMOUMKALIMA BKJIIOUAET 3aMeHY aMVMHOKUCIIOTH apTMHUHOM.

B omHOM U3 BapMUaHTOB OCYIIECTRBJIEHUA  U300peTeHnd, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBaHHEM BONT/A muMeeT MOIMOUKALIMI II0 MeHLIIelNl
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, 10 MeHbmlen 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 Takadg(ue)
AMMHOKMCJIOTHA A (He) MOOMOUKALIMSA (1) crocobcrryerT (10T) YBEJIMUEHN
NB03JIEKTPUUIECKON TOUKMU (pI) CKOHCTPYMPOBAHOTO BONT/A oo
BeJIMUMHE, KOTOpasa II0 MeHbmel Mepe Ha 0,2 (HaopuMep, II0 MeHbIen
mepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 mium 1) enuHUUE pPI
BHIIE, YeM BeJmuMHa pl Kakoro-Jmbo IpyToT'o MIOeHTHMYHOTO BONT/A, He
MenImeIro vKa3aHHOM (BIX) AMUHOKMCJIO THOM (BIX ) MoOIMPUKALIMY (1) . B
OIOHOM nus BapMaHTOBR OCYIIeCTRBJIEHN A nz3obpeTeHUd, yKaszaHHa4a
MOIMOMKALMA BKJIOUAET 3aMeHy aMMHOKMCIIOTH JIM3MHOM WMJIM apITUHUHOM.
B omHOM ¥3 BapMaHTOB OCYIIECTBJIEHUA U300peTeHNd, yKasz3aHHada
MOIMOMKALIMA BKJIOUAET 3BaMeHy AaMMHOKMCJIOTHE JIM3MHOM. B OIHOM U3
BapMaHTOB OCYIIECTBJIEHU I n300peTeHUd, yKasaHHad MoOOUOUKALM S
BKJIOUaEeT 3aMeHy aMMHOKMUCJIIOTH apI'MHUMHOM.

B omHOM U3 BapMUaHTOB OCYIIECTRBJIEHUA  MU300peTeHUd, ecJim
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/A, TO
VKa3aHHEM CKOHCTPYMPOBaHHEM BONT/A muMeeT MOIMOUKALIMI IIO0 MeHLIIelNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmew mepe 1, 2, 3, 4,
5, 6 mmm 7), BHOpaHHEX W3: ASN 1188, ASP 1213, GLY 1215, ASN
1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu Takada(ue)
aAaMMHOKMCJIOTHA A (He) MOOMOUKALMA (1) crocobcrryerT (10T) YBEeJIMUEHND
NB03JIeKTPUUIECKON TOUKMU (pI) CKOHCTPYMPOBAHOT'O BONT/A oo
BeJIMUMHE, KOTOopas [0 MeHbmel Mepe Ha 0,5 (HaopuMmep, I[IO MeHbIeN
Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 wmum 1) enuHMUE pl BHIIE, UEM

BeJIMuMHa Pl KaKoTo-JmMOO OPpYyToro MUIEeHTUYHOTO BONT/A, He MMeonmero
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YVKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIMPUKALIM (1) . B omHOM U3
BapMaHTOB OCYIleCTBJIEHN I n300peTeHNUd, ykKaszaHHad MoOUdMKALMA
BKJIOUAET 3aMeHy aMMHOKMCJIIOTH JIM3UMHOM WM apI'MHMHOM. B OIOHOM U3
BapMaHTOB OCYIleCTBJIEHN I nz3obpeTeHUd, ykKaszaHHa4d MoOOUOMKALIMA
BKJIOUaEeT 3aMeHy aMMUMHOKMCJIOTH JIM3MHOM. B OIOHOM M3 BapMaHTOB
OCVYIIECTBJIEHUA M300peTeHMsa, YKal3aHHasg MOOMOMKALMA BKJIIOUAET 3aMeHy
AMVHOKMCJIOTE apI'MHMHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA U300peTeHud, ecJin
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/A, TO
VKasSaHHEM CKOHCTPYMPOBaHHEM BONT/A muMeeT MOIMOUKALIMI II0 MeHLIIelNl
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, 10 MeHbmlen 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 Takadg(ue)
AMMHOKMCJIOTHA A (He) MOOMOUKALIMSA (1) crocobcrryerT (10T) YBEJIMUEHN
NB03JIEKTPUUIECKON TOUKMU (pI) CKOHCTPYMPOBAHOTO BONT/A oo
BeJIMUMHE, KOTOopas II0 MeHbllel Mepe Ha OIHY eIMHHMIY pl BHIIE, UeM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToTro WUISHTUYHOTO BONT/A, He WMMeomero
YKa3aHHOM (BIX) AMMHOKMCJIO THOM (BIX) MoIMPUKALIM (1) . B omHOM U3
BapMaHTOB OCYIleCTBJIEHN I nz3obpeTeHUd, ykKaszaHHa4d MoOOUOMKALIMA
BKJIOUAET 3aMeHy aMUMHOKMUCIIOTH JIM3MHOM MJIM apI'MHMHOM.

B omOHOM M3 BapMaHTOB OCYLIECTBJIeHUSA U300peTeHMsa, yKasz3aHHasd
MOIMPMKALMA BKJOUaAET 3aMeHYy aMUHOKMCJIOTH JIM3MHOM. B OIOHOM U3
BapMaHTOB OCYIIECTBJIEHU I n300peTeHUd, yKaszaHHa4d MOOUOUKALM S
BKJIOUaEeT 3aMeHy aMMHOKMUCJIIOTH apI'MHUMHOM.

B omHOM M3 BapMaHTOB OCYIIECTBJIEHUHA U300peTeHud, ecJin
CKOHCTPYHUPOBAHHEM TOKCUHOM KJIOCTPUOUN ABJIAETCH BONT/A, TO
yKas3aHHBM CKOHCTPYUPOBAHHBIM BoONT/A nMeeT MOIOUOUKALINIO
HIkecJIeIyIMX BOCBMM aMMHOKMcJIoOT: ASN 1188, ASP 1213, GLY 1215,
ASN 1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu TakKue
aAMVUHOKMUCJIOTELE MOIUOUK AN CIIOCOBCTBYIT YBeJIMUEeHNIO
NB03JIeKTPUUIECKON TOUKMU (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 mium 1) enuHUUE pPI
BHIIE, YeM BeJmuMHa pl Kakoro-Jmbo IPpyToTo MIOeHTHUUYHOTO BONT/A, He
VMeKRmero  YKa3aHHHEX  aMMHOKMCJIOTHHX  MOIMOUKALIMN . B omHOM U3

BapMaHTOB OCymeCTBJIEHMA MBO@peTeHMH, YRazsaHHaAd MO,]II/I@_)I/IK&LU/IF[



39

BKJIIOUAET 3aMeHYy aMMHOKMUCJIOTHL JIM3MHOM MJIM aprMHMHOM. B OIDHOM U3
BapMaHTOB OCYyIEeCTBJIEHUSA n3obpeTeHms, YKasaHHasda MOIMOMKALMA
BKJIIOUaEeT 3aMeHy aMMHOKMCJIOTE JIM3MHOM. B OIDHOM M3 BapMaHTOB
OCVYIIEeCTBJIEHNA M300peTeHMd, YKaszaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE apIMHMHOM.

B omHOM ™3 BapMaHTOB OCYILECTBJIEHMA M300peTeHud, ecn
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAEeTCH BONT/A, TO
yKas3aHHBIM CKOHCTPYUPOBAHHBI BONT/A UMeeT MOIOUOPUK AL
HIMkecJeIyIMX BOCBMM aMMHOKMcJIOT: ASN 1188, ASP 1213, GLY 1215,
ASN 1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu TakKue
AMMHOKMCJIIOTEIE MOINPUKALIUN CIIOCOOCTBYIT YBeJIMUYEeHUD
NB03JIEKTPUUECKON TOUKMU (pI) CKOHCTPYMPOBAHOTO BONT/A oo
BeJIMUMHLE, KOTOpasd IO MeHbmel Mepe Ha 0,5 (Hanopumep, IO MeHbIEN
mMepe Ha 0,5, 0,6, 0,7, 0,8, 0,2 mum 1) enuHMUIH pl BHIIE, UYEeM
BeJIMuMHa Pl KaKoTo-JMOO OPYyTOoTo WUIEHTHWYHOTO BONT/A, He WMMeKmeTro
YKa3aHHEIX aMMHOKMCJIIOTHHX MOOUOMKALMM. B OODHOM U3 BapMaHTOB
OCVYIIECTBJIEHNA M300pEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM MM  apTMHMHOM. B oIoHOM ©3 BapMaHTOB
OCVYIIECTBJIEHNA M300peTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM. B OIOHOM M3 BapMaHTOB OCyleCTBJIEHUA
n300peTeHNda, YyKa3aHHada MOoOuMKALUMA BKJIOUAET 3aMeHy AaMUMHOKMCJIIOTEL
APTI'MHMHOM.

B omDHOM ¥3 BapMaHTOB OCYLIEeCTBJIEHUA MU300peTeHUd, ecyun
CKOHCTPYUPOBaAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCH BONT/A, TO
yKas3aHHBIM CKOHCTPYUPOBAHHBIM BONT/A UMeeT MOIOUPUK LM
HIkecJIeIyIMX BOCBMM aMMHOKMcJIOT: ASN 1188, ASP 1213, GLY 1215,
ASN 1216, ASN 1242, ASN 1243, SER 1274, THR 1277; wu TakKue
AMMHOKMCJIIOTEIE MOINPUKALIUN CIIOCOOCTBYIT YBeJIMYEeHUD
NB03JIeKTPUUIECKON TOUKMU (pI) CKOHCTPYMPOBAHOTO BONT/A oo
BeJIMUMHLE, KOTOpasd IO MeHBIeM Mepe Ha OIHY eIMHMIY pl BHIE, UYeM
BeJIMuMHa Pl KaKoTo-JIMOO OPYyToTo WUIEHTHWYHOTO BONT/A, He WMeKmeTro
YKa3aHHEX aMMHOKMCJIIOTHHX MOIOUOMKaALMM. B OODHOM U3 BapMaHTOB
OCVYIIECTBJIEHNA M300pEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHy
AMMHOKMCJIOTE  JIM3MHOM MM  apTMHMHOM. B oIoHOM m©3 BapMaHTOB
OCVYIIEeCTBJIEHNA M300peTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy

AMIVMHORKMCJIIO TEL JIM3VIHOM. B OIOHOM ns BapMaHTOB OoCymeCTBIJIEHNUA
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n300peTeHNd, YKa3aHHasd MOOUOHMKaLMS BKJOUaAeT 3aMeHy aMMHOKMCJIIOTEH
APTUHUHOM.

B omHOM M3 BapMaHTOB OCYIECTBJIEHMA M300peTeHUd, ecyun
CKOHCTPYUPOBAHHEIM TOKCHMHOM KJIOCTPUAONM ABJIAETCHA BONT/A, TO
VKAaBaHHBEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKALIMI 10 MeHLIIEN
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, o0 MeHbmel mepe 1, 2, 3, 4,
5, 6 miam Bcex 7), BHOpaHHHX M3: ASN 930, SER 955, GLN 991, ASN
1020, ASN 1052, HIS 1064 u GLN 1229; u Takas (mue)
AMMHOKMCJIOTHA S (He) MOOMOPUKALIMA (1) criocodbcTryeT (10T) YBeJIMUEeHN
NB03JIEKTPUUECKON TOUKMU (pI) CKOHCTPYMPOBaAHOTO BONT/A oo
BeJIMUMHE, KOTOpas II0 MeHbllel Mepe Ha OIHY eIMHMIY pl BbHIIe, UYeM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToTo WUISHTHMYHOTO BONT/A, He WMMeomeTro
YVKa3aHHOM! (BIX) aMMHOKMCJIOTHOM (BIX) MoIMPUKALIM (1) . B omHOM U3
BapMaHTOB OCYIIEeCTRJIEHU A n300peTeHUdg, yKasaHHad MOIOUOUKALIM A
BKJIOUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WM aprMUMHMHOM. B OIOHOM U3
BapMaHTOB OCYIEeCTRJIEHU A n300peTeHUdg, yKasaHHada MOIOUOUKALI A
BKJIOUaET 3aMeHy aMMHOKMCJIJIOTHE JIM3MHOM. B OIOHOM ¥M3 BapMaHTOB
OCVYIIECTRBJIEHUA MN300peTeHMsI, yKaszaHHad MOIMOUKALMSA BKIOUAET 3aMeHy
AMMHOKMUCJIOTE apTMHVHOM.

B omHOM M3 BapMaHTOB OCYIECTBJIeHUHA M300peTeHUd, ecyun
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCH BoNT/A, TO
YKa3aHHH CKOHCTPYMUPOBAHHHM BONT/A uMeeT MOIMOMKAIMIO I10 MeHBbIIENR
Mepe OIHOM M3 aMMHOKMCJIJIOT (HalpuMep, 10 MeHbmlen mepe 1, 2, 3, 4,
5 6, 7, 8, 9, 10 mam Bcex 11), BHOpaHHEX 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 wm GLN 1229; wu Takadg(ue)
AMMHOKMCJIOTHA A (He) MOOMQUKALIMA (1) crocobcrTryeT (10T) YBEeJIMUEHN
NB03JIEKTPUUECKON TOUKMU (pI) CKOHCTPYMPOBAHOTO BONT/A oo
BeJIMUMHE, KOTOopas II0 MeHbllel Mepe Ha OIHY eIMHMIY pl BHIIe, UeM
BeJIMuMHa Pl KaKoTo-JMOO OPpYyToTo WUISHTHWYHOTO BONT/A, He WMeomeTro
YVKa3aHHOM (BIX) aMVMHOKMCJIO THOM (BIX) MoOIMPUKALIUM (1) . B omHOM U3
BapMaHTOB OCYIEeCTRJIEHU A n300peTeHnd, yKasaHHad MOIOUOUKALIM A
BKJIDUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WM aprMHMHOM. B OIOHOM U3
BapMaHTOB OCYIWEeCTRBJIEHU A n300peTeHNUd, yKaszaHHad MoOOUOUKALMA
BKJIOUaET 3aMeHy aMMHOKMCJIJIOTH JIM3MHOM. B OIOHOM M3 BapMaHTOB

OCymeCTBIJIEHNMA I/IBO@peTeHMFI, yKaszaHHad MOOUOUKALMA BKJIOUAET 3aMeHy
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aMVHOKMCJIOTH apIMHMHOM.

B oOOHOM ¥3 BapMaHTOB OCYILECTBJIEHNA M300peTeHNsd, ecmmn
CKOHCTPYUPOBAHHEIM TOKCUMHOM KJIOCTPUAOUM ABJIAETCHA BONT/A, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/A muMeeT MOIMOUKALIMI 10 MeHLIIEeN
Mepe OIOHOM M3 aMMHOKMCJIIOT (HalpuMmep, IIo0 MeHbmel mepe 1, 2, 3, 4,
5 6, 7, 8, 9, 10, 11, 12 wmmm Bcex 13), BpBHOpaHHHX 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) MOOMOPUKALIMA (1) criocodbcTryeT (10T) YBeJIMUEeHN
NB03JIEKTPUUECKON TOUKMU (pI) CKOHCTPYMPOBaAHOTO BONT/A oo
BeJIMUMHLEI, KOTOopasd IO MeHBIeW Mepe Ha OJIHY eIMHMIY pl BHIE, UYeM
BeJIMuMHa Pl KaKoTo-JMOO OPYyToTo WUISHTHMYHOTO BONT/A, He WMMeomeTro
YVKa3aHHOM! (BIX) aMMHOKMCJIOTHOM (BIX) MoIMPUKALIM (1) . B omHOM U3
BapMaHTOB OCYWeCTBJIEHUI n3o00peTeHnd, yKazaHHad MOOUOUKALNA
BKJIOUAET 3aMeHy aMMHOKMUCJIOTH JIM3UMHOM WM apI'MHMHOM. B OOHOM uU3
BapMaHTOB OCYWeCTBJIEHUI n300peTeHNnd, yKazaHHad MOOUOMKALNA
BRJIOUAET 3aMeHy aMMHOKMUCJIOTEL JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYIWeCTBJIEHUA M300peTeHMs, YyKa3aHHasd MOOMOMKaALMA BKJIOUaeT 3aMeHy
AMVHOKMCJIOTH apITMHUHOM.

B OOHOM ns3 BapUaHTOB OCYWEeCTBJIEHUA nz300peTeHNn,
CKOHCTPYMPOBAHHLEIM TOKCUHOM KJIOCTPUIUM ABJIgeTcsS BoNT/B. McxonHas
ocJjienoBaTeJJbHOCTE BONT/B umMMeeT pPeIMCTPAlMOHHEM HOoMep UniProtKB
P10844.

ABTOpPaMM HaCcToAmWeIo n3obperTeHmA OBLIIN UOEeHTUOMUIMPOBAaHEL
HEeKOTOpPHE AMVHOKMCJIOTHL, KOTOpPEE ABJIAITCSH IPEenrnodYTUTeJIbHEMY
MUIIEHAMM IJIS aMMHOKMUCJIOTHOM MOIOMOMKAIIMM B TOKCHUHE KJIOCTPUIUN
BONT/B.

B oOHOM M3 BapMaHTOB OCYUECTBJIEHUA UN300peTeHNsd, ecymn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/B, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/B muMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10, 15, 20 wmam 25), BHOpaHHBX 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; wnu Takasdg(ue) AMMHOKMCJIOTHA A (He)
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MOIMOUKALIA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO M303JIeKTPUUECKOM
TOUKU (pI) CKOHCTPYUPOBAHOTO BONT/B 10O BeJMUMHH, KoTopasa IIo
MeHbIme 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 mnm 1) enuHMUE Pl BHIle, UYeM BeJIMUMHa pI

Kakoro-Jmubo OIpYyToTro MIOIEHTUUHOT'O BoNT/B, He MMeKIero
YKa3aHHOM (BIX) AMMHOKMCJIO THOM (BIX) MoOMUKaLMM (1) . B omHOM U3
BapMaHTOB OCVYIIeCTBJIEHUSI n3obpeTeHnsd, yKasaHHasg MOIMOMKALIM A

BKJIOUAET 3aMeHYy aMMHOKUCJIOTHE JIM3MHOM WM apIMHMHOM. B OIHOM K3
BapMaHTOB OCYIeCTBJIEHU I n3obpeTeHm, yKasaHHasAa MOOUOUKALINA
BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM. B OODHOM M3 BapMaHTOB
OCVYIIECTBJIEHUA M300pEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUAET 3aMeHy
AMUHOKMUCJIIOTEH apIMHUHOM.

B omHOM M2 BapMaHTOB OCYWECTBJIEHMA M300peTeHusd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/B, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/B muMeeT MOOIMOMKAIIMIO I10 MeHBLIIEH
Mepe OIOHOWM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BHOpaHHBX 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)
MOOUOUKALMS (1) crnocoBCcTBYeT (I0T) YBeJINUYEeHUIO NB0ORJIEKTPUUECKOM
ToukM (pl) CKOHCTPYyMpPOBaHOTO BONT/B 100 BeJMUMHE, KOTOopas IIO
MeHbIme Mepe Ha 0,5 (HanopuMmep, IO MeHbmel mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, YeM BeJMUMHa pl kakoTro-Jmbo
OIPpYyTOoTO UOEeHTUUYHOI'O BoNT/B, He MMeKIero YKas3aHHOM (BIX)
AMMHOKMCJIO THOM (BIX ) MOOUOUKALIMM (11) . B OIOHOM nus3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMda, YKazaHHad MOOMPMKALMA BKJIIOUAET 3aMeHYy
AMUHOKMCJIOTE  JIM3MHOM  WJIM  APTUHUHOM. B omHOM ™3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMOMKALMA BKJIIOUAET 3aMeHYy
AMUHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOBR OCYIIEeCTBJIEHNA
n300peTeHnd, YyKaszsaHHad MOOMOUMKALMA BKJIOUAET 3aMeHy aMMHOKMCJIIOTEL
APTMHVHOM.

B omHOM ¥3 BapMaHTOB OCYIECTBJIEHMA MU300peTeHUd, ecIm
CKOHCTPYUPOBAHHEIM TOKCUMHOM KJIOCTPUAOUM ABJIAETCHA BONT/B, TO

YKa3aHHHM CKOHCTPYMPOBAHHEM BONT/B muMeeT MOOAMOUKALMIO I10 MeHBbIIEN



43

Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BHOpaHHBX 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 Takas(ue) aMMHOKMCJIOTHASA (Ble)
MOIMOUKALUA (1) Ccrnoco6CcTBRyeT (I0T) YBEeJIMUEHUO N30BJIEKTPUUECKOM
ToukM (pl) CKOHCTpyMpOBaHoOTO BONT/B 10O BeJMUMHE, KOTOopas IO
MeHbIIeV Mepe Ha OOHY eIuHully pl BHIle, UYeM BeJIuurHa pl KakKoTo-—
Iubo OpyToro MUIEHTUUHOTO BoNT/B, He uMewnmero YKa3aHHOM (HIX)
AMMHOKMCJIOTHOM (HIX ) MoOOUOUKALIMM (11) . B OIOHOM nu3 BapMaHTOB
OCYWeCTBJIEHUA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIIOUAeT 3aMeHy
AMVUHOKMCJIOTH  JIM3MHOM WJIM  apI'MHMHOM. B  OIOHOM M3 BapMaHTOB
OCYWEeCTBJIEHUA WU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaAeT 3aMeHy
AMVUHOKMCJIOTH  JIN3MHOM. B omHOM M3 BapMaHTOB OCYWEeCTBJIEHUSI
n300peTeHNsa, YyKa3aHHasa MOoOMOMKALUMA BKJIOYAET 3aMeHy AaMUMHOKMCJIIOTEL
APTMHVHOM.

B OOHOM ns BapUaHTOB OCYIWeCTBJIEHUA n300peTeHNnd,
CKOHCTPYUPOBAHHEM TOKCMHOM KJIOCTPUIMM HABJigdeTcda BoNT/Ci. McxomHas
rnocjienoBaTeNbHOCTE BONT/Ci mMMeeT permMcTpalMOHHEM HoMep UniProtKB
P18640.

ABTOpaMM HacToAmero n300peTeHnud OBLIIN MOSHTUOULMPOBAHE
HEKOTOPHE AMVHOKMCJIOTHL, KOTOpPEHE ABJIAITCSH IPEennodYTUTeJIbHEMA
MUIIEHAMM IJIS aMMHOKMUCJIOTHOM MOIOMOMKAIIMM B TOKCHUHE KJIOCTPUIUN
BoONT/C1.

TaxkuMm obpaszomM, B OOHOM ns BapUaHTOR OCYyIeCTBJIEHUA
n300peTeHUsa, eCJIM CKOHCTPYUPOBAHHEIM TOKCHMHOM KJIOCTPUIMUNM HABJISETCSH
BoONT/Ci, TO yKa3aHHHN CKOHCTPYMPOBAHHEM BONT/Ci MMeeT MOOMOUKAIIUO
10 MeHBIIeW Mepe OIHOM M3 aMMHOKMCIIOT (HalopuMep, II0 MeHBIeM Mepe
1, 2, 3, 4, 5, 10 mam 15), BHOpaHHEX M3: 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 (n1e) aMVMHOKMCJIOTHAaSA (Ble)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO N303JIeKTPUUECKOM
ToukM (pl) CKOHCTPyMpOBaHOTO BONT/B 1o BeJMUMHE, KOTOpasd IIO

MeHbIe 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 mam 1) enumHMUHE Pl BHIIEe, YeM BeJIMUMHa pI

Kakoro-Jmbo IPpYyToTo MIOEHTUUYHOTI'O BoNT/C1, He MermeIro
YKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX) MoIMPUKALINMY (1) . B omHOM U3
BapMaHTOB OCVYIIECTRJIEHUS n3obpeTeHms, yKa3aHHadg MOOMOUKALIUS

BKJIOUAET 3aMeHy aMMHOKMCJIOTH JIM3UMHOM WMJIM apIMHMHOM. B OOHOM HU3
BapMaHTOB OCYIEeCTBJIEHNA n300peTeHNnd, yKaszaHHad MOOUOUKALINA
BKJIOUAET 3aMeHy aMMHOKMUCJIOTE JIM3MHOM. B OOHOM M3 BapMaHTOB
OCYWeCTBJIEHUSA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIOUAET 3aMeHyY
AMVUHOKMCJIOTH apITMHMHOM.

TaxkuMm obpaszomM, B OOHOM ns BapUaHTOR OCYyIeCTBJIEHUA
n300peTeHusa, eCJiM CKOHCTPYUPOBAHHEIM TOKCHMHOM KJIOCTPUIMUNM HABJISEeTCSH
BoONT/Ci, TO yKa3aHHHNM CKOHCTPYMPOBAHHEM BONT/Ci MMeeT MOOMOUKAIIMO
10 MeHBIeW Mepe OIHOM M3 aMMHOKMCIIOT (HalopuMep, II0 MeHBIeM Mepe
1, 2, 3, 4, 5, 10 mam 15), BBeHOpaHHEX M3: 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 " ASP 1081; " Takag (me) aMMHOKMCJIOTHAaA (Ble)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO N303JIeKTPUUECKOM
ToukM (pl) CKOHCTpyupoBaHOTO BoNT/Ci ©OO BeJMUMHE, KOTOpas IO
MeHbIme¥ Mepe Ha 0,5 (HanpuMmep, O MeHbmewm mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mum 1) emmHMUE pl BHIE, UYeM BeJuuMHa pl Kakoro-Jmbo
OIpyToTro MIOEHTUUYHOT'O BoNT/C4, He MMeKInero yKa3aHHOM (BIX)
AMUHOKMCJIO THOM (BIX ) MoOUbGUKaLIMY (11) . B OIOHOM nus3 BapMaHTOB
OCYWeCTBJIEHUA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIOUAET 3aMeHY
AMUHOKMCJIOTH  JIM3MHOM WJIM apI'MHMHOM. B  OIHOM W¥3 BapMaHTOB
OCYWeCTBJIEHUA WU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIIOUAeT 3aMeHy
AMVUHOKMCJIOTH  JIN3MHOM. B omHOM ¥3 BapMaHTOB OCYLWEeCTBJIEHUS
n300peTeHNsa, YyKa3aHHas MOOUOMKALMA BRKJIOYAET 3aMeHYy AaMUHOKWCJIIOTEL
APTVHVHOM.

B oOHOM M3 BapMaHTOB OCYUWECTBJIEHUA UN300peTeHNsd, ecymn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/C1, TO
VKaBaHHEM CKOHCTPYMPOBAHHEM BONT/Ci MMeeT MOOMOMKALMIO I[IO0 MeEHbIen
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmenm mepe 1, 2, 3, 4,
5, 10 mam 15), BeHOpaHHHX 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) aAMMHOKMCJIOTHAa A (He) MOOMOUMKALIMSA (1)
criocobcTByeT (10T) YBeJIMUeHMIO M30BJIeKTPUUECKOM TOUKUA (pI)
CKOHCTPYMPOBAHOTO BONT/C: OO BEJIMUMHE, KOTOPas IO MeHbIelM Mepe Ha
OOHY enouHuMLy pl BHIle, UYeM BeJMuMHa pl Kakoro-JmbO IOpyTroTro
UOEHTUYHOTO BONT/Ci, He MMEeKIero YKasaHHOM (EX) aMMHOKMCJIJIOTHOM (BIX)
Momoubmkauum (1) . B OODHOM M3 BapMaHTOB OCYHEeCTBJIeHUS WU300peTeHUHd,
yKaszsaHHad MOIMOUKALMA BKJOUYAET 3aMeHy aMMHOKMCJIOTH JIM3MHOM WJIN
apI'MHMHOM. B OOHOM M3 BapUMaHTOB OCYWeCTBJIEHUS M300peTeHUs,
yKaszaHHad MOoOUOMKalLMa BKJOUAeT 3aMeHy aMMHOKMCJIOTH JIM3MHOM. B
OOHOM ns BapMaHTOB OCyWeCTBJIEHUSI n3obpeTeHNnd, yKasaHHada
MOOMOMKALMSA BKJKUAET 3aMeHy aMMHOKMCIIOTH apI'VHUHOM.

B OOHOM nus BapUaHTOBR OCyWeCTBJIEHUA n300peTeHNs,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM gBJdeTcd BoNT/D. lcxomHasd
rnocjienoBaTelLHOCTE BONT/D mMMeeT perMcTpalVOoHHBM HoMep UniProtKB
P19321.

ApTOpPaAMMU HaCTOAWETO n300peTeHnd OBLIIN UOEHTUQULIINPOBAHE
HeKOTOpPHE aMVUHOKMUCJIIOTHL, KOTOpPEHE ABJIAOTCSH [IpennodTUTeJIbHEMA
MUIIEHAMM OJIS aMMHOKMCJIOTHOM MOIMPUKALIMM B TOKCHMHE KJIOCTPUINMN
BoNT/D.

B oODHOM ¥3 BapMaHTOB OCYILECTBJIEHMA M300peTeHusd, eCcJm
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCH BoNT/D, TO
YKa3aHHHM CKOHCTPYUPOBAHHHM BONT/D uMeeT MOIMOMKAIIMID I10 MeHbIIeNR
Mepe OIHOM M3 aMMHOKMCJIJIOT (HalpuMep, 10 MeHbmlen mepe 1, 2, 3, 4,
5, 10, 15 miam 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 Takasda(Me) aMMHOKMCJIOTHAaA (He)
MOIMOUKALMA (1) CInocoOCTBYET (10T) YBeJIMUeHUD N303JIeKTPUUECKOM
ToukMu (pl) CKOHCTPYMPOBaHoOTO BONT/D 1o BeJMUMHE, KOTOopas IIO
MeHbme¥ 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 mam 1) enuHMUE Pl BHIIe, YeM BeJMUMHa pI

Kakoro-Jmbo IPpYyToTo MIOEHTUUYHOT'O BoNT/D, He MMermero
YKa3aHHOM (BIX) aAMMHOKMCJIOTHOM (BIX) MoIMPUKALIM (1) . B omHOM U3
BapMaHTOB OCYyIIeCTRBJIEHUS nz3obpeTeHms, yKa3z3aHHad MOOMPUKALIMS

BRJIOKUaeT 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
OCYIWEeCTBJIEHUA MU300peTeHMs, YyKa3aHHad MOOMOMKALMA BKJIOUaeT 3aMeHy
AMVHOKMCJIOTH apITMHMHOM.

B omDHOM ¥3 BapMaHTOB OCYILEeCTBJIEHMA M300peTeHNsd, ecymn
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONMN ABJIAETCH BoNT/D, TO
YKa3aHHH CKOHCTPYUPOBAHHHM BONT/D uMeeT MOIMOUKAIMID I10 MeHbIIeNR
Mepe OIHOM M3 aMUHOKMCJIOT (HalpuMep, 10 MeHbmleM mepe 1, 2, 3, 4,
5, 10, 15 miam 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, AsSP 1033, GLU 1047, GLU 1051,
ASN 1052, GLU 1066 m GLN 1122; wm Takasa(Me) aMMHOKMCJIOTHAasA (He)
MOIMOUKALMA (1) CrnocoOCTBYET (I0T) YBeJIMUeHUI M30BJIeKTPUUECKOM
ToukMu (pl) CKOHCTPYMPOBaHoOTO BONT/D 0o BeJMUMHE, KOTOpas IIO
MeHbme¥ Mepe Ha 0,5 (HanopuMmep, IO MeHbmew mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, YeM BeJIMUYMHa pl KkKakoro-Jmobo
IPpYyTOoTO MIOEHTUUYHOTO BoNT/D, He MMeIeTro YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALIMM (1) . B OIOHOM ns3 BapMaHTOB
OCYIWeCTBJIEHUA M300peTeHMs, YyKa3aHHasd MOOMOMKaALMA BKJIOUaeT 3aMeHy
AMVMHOKMCJIOTH  JIM3MHOM WJIM  apIMHMHOM. B OIOHOM W¥3 BapMaHTOB
OCYIWEeCTBJIEHUA MU300peTeHMsa, YyKa3aHHad MOOMOMKALMA BKIOUaAeT 3aMeHy
AMVHOKMCJIOTH  JIM3MHOM. B omHOM ¥3 BapMaHTOB  OCYLWECTBJIEHUI
n300peTeHNsa, YyKa3aHHada MoOuMKaALMA BKJIOUAET 3aMeHy aMUMHOKMCJIIOTEL
APTVHVHOM.

B oIOHOM M3 BapMaHTOB OCYIECTBJIEHUSA U300peTeHUs, ecymn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BoONT/D, TO
VKasSaHHEM CKOHCTPYMPOBaHHEM BONT/D muMeeT MOIMOUKALIMI II0 MeHLIIEelNH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMmMep, IO MeHbmleM mepe 1, 2, 3, 4,
5, 10, 15 mmm 20), BEHOpaHHEX 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, AsSP 1033, GLU 1047, GLU 1051,
ASN 1052, GLU 1066 m GLN 1122; wm Takasd(Me) aMMHOKMCJIOTHaA (He)
MOIMOUKALIA (1) CIIoCcoOCTBYET (10T) YBeJIMUeHUIO N30BJIeKTPUUECKOM
ToukM (pl) CKOHCTPYMpPOBaHoOTO BONT/D 100 BeJMUMHE, KOTOpas IIO
MeHBIIEY Mepe Ha OOHY eIMHully pl BHIle, UYeM BeJMuMHa pl KakKoTo-
aunbo OpyToro MIEHTUUYHOTO BoONT/D, He uMMewnmero YKa3aHHOM (BIX)

AMMHOKMCJIOTHOM (HIX ) MOOUOQUKALMY (1) . B OIOHOM ns BapMaHTOB
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OCVYIIECTBJIEHNA M300pPEeTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM  WMJIM  AQPTMHUHOM. B omHOM ™3 BapMaHTOB
OCVYIIECTBJIEHNA M300peTeHMd, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BapMaHTOBR OCYIleCTBJIEHNA
n300peTeHNa, YyKa3aHHada MoOuOMKALMA BKJOUAET 3aMeHy aMUMHOKMCJIIOTEL
apPTMHMHOM.

B OIOHOM nu3 BapMaHTOB OCYIIEeCTBJIEHUA n3obpeTeHud,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM gBJdeTcd BoNT/E. lcxomHasd
rnocjienoBaTeIbHOCTE BONT/E muMeeT perMcTpalMOHHBM HoMep UniProtKB
Q00496.

ApTOpPAaMU HaCTOAWETO n300peTeHnd OBLIIN UOEHTUPULIIUPOBAHE
HEKOTOPEHE AMUHOKMUCJIOTHL, KOTOPHE ABJIATCSA IpennodTUTeJIbHEMM
MUIIEHAMM IJIS aMMHOKMUCJIOTHOM MOIOUOMKAIIMM B TOKCHUHEe KJIOCTPUIUN
BONT/E.

B omHOM ¥32 BapMaHTOB OCYIIECTBJIEHMA M300peTeHusd, ecIm
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/E, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/E muMeeT MOIMOUKAILIMI IO MeHLIIEeNH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BHOpaHHEX 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; wum Takadg(mMe) aMMHOKMCIIOTHAL (BHe) MOIOUIMKaALMS (1)
criocodbcTByeT (I0T) YBeJIMUeHUIO N30BJIEeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E 1mo BeJUMUMHE, KOTOpas II0 MeHbIleld Mepe Ha
0,2 (HanpuMmep, IO MeHbmleM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,06, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, YeM BeJIMUYMHa pl kakoTro-Jmbo
IPpYyTOoTO UOEeHTUUYHOTI'O BoNT/E, He MMeKIero YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MOOUOUKALINM (1) . B OIOHOM nu3 BapMaHTOB
OCVYIIECTBJIEHNA M300pPEeTEeHMd, YKazaHHad MOOMOMKALMA BKJIIOUAET 3aMeHYy
AMMHOKMCJIOTE  JIM3MHOM  WJIM  APTUHUHOM. B omHOM ™3 BapMaHTOB
OCVYIIECTBJIEHUA M300pPEeTeHMda, YKazaHHad MOOMPMKALMA BKJIIOUYAET 3aMeHYy
AMMHOKMCJIOTEL  JIM3MHOM. B OOHOM U3 BApMaHTOB OCYIIEeCTBJIEHNA
n300peTeHnd, yKaszsaHHad MOOMOMKALMA BKJIOUAET 3aMeHy aMMHOKMCJIIOTE
APTMHMHOM.

B OIOHOM ns BapMaHTOB OoCymeCTBIJIEHMA MBO@peTeHMH, eCJIn
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CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/E, TO
YKa3aHHHEM CKOHCTPYMPOBAHHEI BONT/E muMeeT MOOIMOMKAIIMIO I10 MeHBbIIENH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,
5, 10, 15, 20 wmmm 25), BHOpaHHBEX 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; wum Takadg(mMe) aMMHOKMCIIOTHAL (Be) MOOUOMKaLMS (1)
criocodbcTByeT (I0T) YBeJIMUeHUIO N30BJIeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E 1mo BeJUMUMHE, KOTOpas II0 MeHbIleld Mepe Ha
0,5 (HanpuMmep, IO MeHbmIleM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mmm 1)
enVHUUE pl BHIle, UeM BeJiMUMHa Pl KaKOT'O-JMOO IOPYIOoTl'0 MIOEHTUUHOTO
BoNT/E, He MMERIeI o VKa3aHHOM (BIX) AMMHOKMCJIOTHOM (BIX)
Monubukaluu (1) . B OIDHOM M3 BapMaHTOBR OCYMEeCTBJIeHMS HU300peTeHUd,
yKaszaHHad MOoIMOUKaLMA BKJOYAET 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WJIIN
ApPI'MHMHOM. B OOHOM M3 BapUMaHTOB OCYWeCTBJIEHUSA M300peTeHus,
yKaszaHHad MOOUOMKaLUMAg BKJIOUaeT 3aMeHy aMMHOKMUCJIOTH JIM3MHOM. B
OIHOM nu3 BapMaHTOB OCYWeCTBJIEHNA n3006peTeHNnd, yKasaHHada
MOOMOMKALMA BKJKOUAET 3aMeHy aMMHOKMCJIIOTH apIMHMHOM.

B oODHOM ¥3 BapMaHTOB OCYILECTBJIEHMA M300peTeHusd, ecymn
CKOHCTPYUPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCH BoNT/E, TO
YKa3aHHH CKOHCTPYUPOBAHHHM BONT/E uMeeT MOOIMOMKAIIMIO I10 MeHBbIIEH
Mepe OIHOM M3 aMMHOKMCJIJIOT (HalpuMep, 10 MeHbmlen mepe 1, 2, 3, 4,
5, 10, 15, 20 wmam 25), BHOpaHHEX 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(mMe) aMMHOKMCIIOTHAL (Be) MOOUMOMKaLMS (1)
criocobcTByeT (I0T) YyBeJIMUeHUIO N30BJIeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E 1o BeJUUMHE, KOTOpas II0 MeHbIleld Mepe Ha
OOHY enouHuIy pl BHIle, dYWeM BeJMuMHa pl Kakoro—-JmMbO IOpyIroTro
MIeHTUMYHOTO BONT/E, He MMenmero YKas3aHHOM (HX) aMUMHOKMCJIJIOTHOM (BIX)
Monubukauu (1) . B OIDHOM M3 BapMaHTOR OCYIEeCTBJIeHMSA H300peTeHUsd,
yKaszaHHad MoIMpUKalMa BKJOUYAET 3aMeHy aMUHOKMUCJIOTH JIM3MHOM WJIN
APIMHMHOM. B OOHOM M3 BapMaHTOB OCYWEeCTBJIEHUA M300peTeHusd,

YRazsaHHaAd MO,]:[I/ICDT/IK&LU/IF[ BKJIKUaeT 3aMeHy aMMHOKWMCJIOTEL JIM3VHOM. B
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OIHOM n3 BapMaHTOB OCYyWeCTBJIEHNA n300peTeHNnd, yKasaHHada
MOOMOMKALMA BKJKUAET 3aMeHy aMMHOKMCIIOTH apI'MHUHOM.

B OOHOM ns3 BapUaHTOB OCYIWEeCTBJIEHUA n300peTeHNn,
CKOHCTPYUPOBAHHEM TOKCMHOM KJIOCTPUIMM sSBJgeTca BoNT/F. lcxomHas
rnocJjienoBaTeJbHOCTE BONT/F umMMeeT peTMCTPAlMOHHBM HoMep UniProtKB
YP 001390123.

ABTOpPaMM HaCcToAmWeIo n3obperTeHmA OBLIIN UOEeHTUOMLUMPOBAaHEL
HEeKOTOPHE AMVHOKMCJIOTHL, KOTOpPEHE ABJIAITCH IPEenrnodYTUTeJIbHEMN
MUIIEHAMM IJIS aMMHOKMUCJIOTHOM MOIOMOMKAIIMM B TOKCHUHE KJIOCTPUIUN
BONT/F.

B oIOHOM M3 BapMaHTOB OCYUWECTBJIEHUA UN300peTeHNsd, ecymn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCHA BONT/F, TO
YKa3aHHHM CKOHCTPYMPOBAHHEI BONT/F muMeeT MOOIMOMKAIIMIO I10 MeHBLIIeHr
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmew 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 wu ASP 1056; wmu Takasga(ue) aAMMHOKMCJIOTHA A (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO N303JIEKTPUUECKOM
ToukM (pl) CKOHCTpyMpoOBaHOTO BONT/F 1o BeJMUMHE, 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) enuHMUH pl BHIIE, UYeM BeJMUMHa pPI

Kakoro-Jymbo OIpYyToTo MIOEHTUUYHOT'O BoNT/F, He MMeRIero
YVKas3aHHOM (BIX) aMMHOKMCJIO THOM (BIX) MoIMbUKALIUM (1) . B omHOM U3
BapMaHTOB OCYyIleCTRBJIEHU S nz3obpeTeHmsd, ykKasz3aHHad MOOMPUKALIMSI

BKJIOUAET 3aMeHY aMMHOKUCIIOTH JIM3VMHOM WM aprMHMHOM. B OIOHOM U3
BApPMaHTOBR OCYIIECTRBJIEHU A n300peTeHUd, yKasaHHad MOIOUOUKALI A
BKJIOUaAET 3aMeHYy aMMHOKMKCIIOTH JIM3MHOM. B OIHOM ¥3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMMHOKHVCJIOTE apTMHVHOM.

B omDHOM "3 BapMaHTOBR OCYIECTBJIeHUA U300peTeHUdg, ecIm
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUONM ABJIAETCHA BONT/F, TO
VKa3aHHEM CKOHCTPYMPOBAaHHEM BONT/F muMeeT MOIMOUKAILIMI IO MeHLIIEeNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMep, IO MeHbmem 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; wmu Takasa(ue) aAMMHOKMCJIOTHA A (He)
MOIMOUKALMA (1) CIIOCOOCTBYET (10T) YBeJIMUeHUIO N30BJIeKTPUUECKOM
ToukM (pl) CKOHCTpyMpoBaHOoTO BONT/E 1o BeJMUMHE, KOoTOopas IIO

MeHble Mepe Ha 0,5 (HanpuMmep, OO MeHbmel Mepe Ha 0,5, 0,6, 0,7,
0,8, 0,9 mum 1) emuHMUE pl BHIE, UYeM EBeJuuMHa pl Kakoro-Jmbo
IPpYyTOoTO UOEHTUUYHOI'O BoNT/F, He MMeKIeIro YKasaHHOM (BIX)
AMUHOKMCJIO THOM (HIX ) MoOOUOUKALINY (11) . B OIOHOM nus3 BapMaHTOB
OCVYIIECTRBJIEHNA M300peTeHMd, yKasaHHad MOoIMPUKaALMS BKIOUAET 3aMeHyY
AMMHOKMCJIOTH  JIM3MHOM MJIM  apPTMHMHOM. B omHOM M3 BapMaHTOB
OCYIIECTRBJIEHUA M300peTeHMsdI, yKasaHHad MOoIMOUKALMS BKIOUAET 3aMeHyY
AMUHOKMUCJIOTE  JIM3MHOM. B OIOHOM U3 BaApMaHTOB OCYIeCTBJIEHUSA
n300peTeHUsa, YyKasz3aHHad MOOMOUKAIMA BKJOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B omDHOM M3 BapMaHTOBR OCYIECTBJIEHUA UN300peTeHUd, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONM ABJIAETCHA BONT/F, TO
VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/F muMeeT MOIMOUKAILIMI IO MeHLIIEeNH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem 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 wu ASP 1056; wm Takasa(ue) aMMHOKMCJIOTHASA (Ble)
MOIMOUKALMSA (1) Ccrnoco6CcTBRyeT (I0T) YBEeJIMUEHUIO N30BJIEKTPUUECKOM
Touku (pl) CKOHCTpyMpOBaHOoTO BONT/F 100 BeJMUMHE, KOoTOopas IIO
MeHbIlel Mepe Ha OIOHY eIMHMIY pl Blle, UYeM BeJIMUMHA Pl KaKoTo-
Iubo OpyToro MUIEHTUUHOTO BoONT/F, He uMewnmero YKa3aHHOM (HIX)
AMMHOKMCJIO THOM (BIX ) MOOUOUKALIMM (11) . B OIOHOM nus3 BapMaHTOB
OCVYIIECTRJIEHUA MN300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WMJIM  apPTMHUMHOM. B onHOM ™3 BapuMaHTOB
OCVYIIECTRJIEHUA M300peTeHMsI, yKasaHHad MOIMOUKALMS BKIOUAET 3aMeHy
AMUHOKMUCJIJIOTE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIeCTBJIEHUSA
n300peTeHnsa, yKasz3aHHad MOOMOMKAaILMA BKJOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B OIOHOM ns3 BapMaHTOB OCYIIECTRBJIEHUA n300peTeHMUd,
CKOHCTPYUPOBAHHEM TOKCUMHOM KJIOCTPUIMM SBJgeTca BoNT/G. lcxomHas

rnocjienoBaTeNbHOCTE BONT/G muMeeT permMcTpalMoHHB HoMmep UniProtKB
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060393.

ABTOpaMM HacToAmeIro n300peTeHms OBLIIN MOEeHTUOMUIMPOBAHEL
HEKOTOPHE aMVUHOKMUCJIIOTHL, KOTOpPEE ABJIAITCA IPEenrouYTUTeJIbHEMM
MUIIEHAMM IJIS aMMHOKMCJIOTHOM MOIOMQMKALMM B TOKCHUHe KJIOCTPUIUN
BONT/G.

B omHOM ™3 BapMaHTOB OCYILECTBJIEHMA M300peTeHud, ecymn
CKOHCTPYMPOBAaHHEM TOKCMHOM KJIOCTPUONM ABJIAETCHA BONT/G, TO
VKasaHHEM CKOHCTPYMPOBaHHEM BONT/G muMeeT MOIMOUKALIMIO II0 MeHLIIeNR
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, 10 MeHbmeMr mepe 1, 2, 3, 4,
5, 10 mam 15), BHOpaHHHX 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; wum Takadg(mMe) aMMHOKMCIJIOTHAL (BHe) MOOUMOMKaLMs (1)
criocobeTByeT (10T) YBeJIMUeHUIO N30BJIeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E 1mo BeJUUMHE, KOTOpas II0 MEeHbIleld Mepe Ha
0,2 (HanopuMmep, IO MeHbmeM Mepe Ha 0,2, 0,3, 0,4, 0,5, 0,06, 0,7,
0,8, 0,9 mmm 1) enuHMUE pl BHIIE, YeM BeJMuMHa pl kKakoro-Jmbo
OIpyIToTO MIOEHTUUYHOTO BoNT/G, He MMeIeTro YKa3aHHOM (BIX)
AMMHOKMCJIOTHOM (HIX ) MoOmUQUKALINM (1) . B OIOHOM ns3 BapMaHTOB
OCYIWEeCTBJIEHUA MU300peTeHMsa, YyKa3aHHad MOOMOMKALMA BKIOUaAeT 3aMeHy
AMVMHOKMCJIOTH  JIM3MHOM WJIM  apIMHMHOM. B OIOHOM M3 BapMaHTOB
OCYIWEeCTBJIEHUA MU300peTeHMsa, YyKa3aHHad MOOMOMKALMA BKIOUaAeT 3aMeHy
AMUHOKMCJIOTH  JIM3MHOM. B omHOM W¥3 BapMaHTOB OCYIECTBJIEHUS
n300peTeHrsa, YyKa3aHHasa MoOuOMKALMA BKJIOYAET 3aMeHYy aMUMHOKMCJIIOTEH
APTVHVHOM.

B oOHOM M3 BapMaHTOB OCYUWECTBJIEHUA U300peTeHNsd, ecymn
CKOHCTPYMPOBAHHEM TOKCMHOM KJIIOCTPUONM ABJIAETCHA BONT/G, TO
VKa3aHHEM CKOHCTPYMPOBaHHEM BONT/G muMeeT MOIMOUKAILIMI IIO0 MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCJIOT (HalpuMmMep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10 mam 15), BHOpaHHHX M3: ASP 900, ASN 909, ASN 910, GLU 912,
ASN 913, ASN 945, ASN 947, GLU 8956, ASN 965, ASP 966, ASN 98¢,
ASN 1001, ASN 1038, ASP 1040, ASN 1046, ASP 1057, GLU 1073, ASN
1075 m ASN 1090; wum Takasg(me) aMMHOKMCJIOTHAaL (BHe) MOOMOMKaLMs (1)
criocobcTByeT (I0oT) YBeJIMUeHMIO U30BJIeKTPUUECKOM TOUKUA (pI)
CKOHCTPYMPOBAHOTO BONT/E @mo BeJUUMHE, KOTOpasd II0 MeHbIleM Mepe Ha

0,5 (HanpuMmep, O MeHbIIEM Mepe Ha 0,5, 0,6, 0,7, 0,8, 0,9 mwm 1)
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eOVHUIE pl BHIle, UYeM BeJMUMHa Pl KaKoTo-JUOO OPpYTOoT0 MOEHTUUHOI'O
BoNT/G, He MMeRIeIo VKas3aHHOM (BIX) AMMHOKMCJIJIOTHOM (BIX)
MoOubMKaLMM (M) . B OIDHOM M3 BapMaHTOB OCYIIECTRBJIEeHUS Ku300peTeHUs,
yKaszaHHadgd MoOMOMKALMA BKJIOUaAeT 3aMeHy aMMHOKMUCJIOTH JIM3MHOM WJIU
apI'MHMHOM. B OIOHOM M3 BapMaHTOB OCYWECTBJIeHUA U300peTeHusd,
yKaszaHHasa MoououKalumMsa BKJIKUaAET 3aMeHy aMMHOKMCJIIOTH JIM3MHOM. B
OIOHOM n3 BapMaHTORB OCYIIECTBJIEHU A nz3o00peTeHnd, yKasaHHad
MOIMOUMKALIMA BKJIIOUAET 3aMeHY aMVMHOKUCIIOTH apTMHUMHOM.

B omHOM M3 BapMaHTOBR OCYIIECTBJIEHUHA U300peTeHUd, ecnmn
CKOHCTPYUPOBAHHEM TOKCUHOM KJIOCTPUONN ABJIAETCH BONT/G, TO
VKasaHHEM CKOHCTPYMPOBAaHHEM BONT/G muMeeT MOIMOUKALIMI II0 MeHLIIelNH
Mepe OIOHOM M3 aMMHOKMCIJIOT (HalpuMep, IO MeHbmew mepe 1, 2, 3, 4,
5, 10 mam 15), BHOpaHHHX M3: ASP 200, 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; wum Takasg(mMe) aMMHOKMCJIOTHAL (BHe) MOOUMOMKaLMs (1)
criocobcTByeT (I0T) YBeJIMUeHUIO N30BJIeKTPUUECKOM TOUKU (pI)
CKOHCTPYMPOBAHOTO BONT/E @mo BeJUUMHE, KOTOpas II0 MeHbIleM Mepe Ha
OOHY emuHMIly pl Bole, dYeM BeJiMuMHa pl Kakoro-Jgmubo IOpyTroITo
UISHTUYHOTO BONT/G, He MMeKnleIo YKa3aHHOM (HX) aMUMHOKUCIJIOTHOM (BIX)
mMonubukauy () . B OODHOM M3 BapMAHTOB OCYIECTBJIeHMS HU300peTeHusd,
yKaszaHHad MOoIMdMKalUMig BKJOUaeT 3aMeHy aMUHOKMUCIIOTH JIM3VMHOM WJIN
ApPTMHMHOM. B OIOHOM M3 BapMaHTOB OCYIIECTBJIEHUSA U300peTeHu4d,
yKasaHHasd MoOUOMKAaLMA BKJOUAET 3aMeHy aMUHOKMCJIJIOTH JIM3MHOM. B
OIOHOM n3 BapMaHTOB OCYIIECTBJIEHU A n300peTeHUd, yKasaHHad
MOIMOMKALIMA BKJIIOUAET 3aMeHY aMMHOKUCIIOTH apTMHUMHOM.

B OIHOM "3 BapMaHTOB OCYIIeCTBJIIEHUA n300peTeHnd,
CKOHCTPYMPOBAHHEIM TOKCHMHOM KJIOCTpUIUM ABJdAeTca TeNT. McxonHad
IocJienoBaTelbHOCTE TeNT wuMeeT pPeTrMCTPalMOHHHY HoMep UniProtKRB
P04958.

ApTOpPaMMU HaCTOAWETO n300peTeHnd OBLIN UIOEHTUQULINPOBAHE
HEKOTOPHE AMMHOKMCJIIOTH, KOTOPHE ABJIARTCA NpenrnouTUTEJIbHEIMA
MUIIEHAMM OJIS aMMHOKMCJIOTHOM MOIMPUKAIIMM B TOKCHMHE KJIOCTPUINMN
TeNT.

B omHOM M3 BapMaHTOB OCYIECTBJIEHMA M300peTeHUd, ecymn

CKOHCTPYMPOBAHHEIM TOKCMHOM KHOCTpMHMﬁ ABJIAETCA TeNT, TO
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VKaBaHHEM CKOHCTPYMPOBAaHHEM BONT/G muMeeT MOIMOUKAILIMI IO MeHLIIeNH
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,
5, 10 mam 15), BeHOpaHHHX 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)
AaMMHOKMCJIOTHAa A (Ble) MOIUQUKALIMSA (1) crnocobCcTBRyeT (I0T) YBeJIMUEeHUIO
NB0BJIEKTPUUECKOM TOUKMU (pI) CKOHCTPYMPOBaAHOTO BONT/E oo
BeJIMUMHE, KOTOpas II0 MeHblel Mepe Ha 0,2 (HaopuMmMep, II0 MeHblel
mepe Ha 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 o 1) emuHUUE pPI
BHIIE, UYeM BeJMUMHa Pl KakKoro-Jubo »Opyroro MIOeHTHUHOTOo TeNT, He
MewnmeIo YVKa3aHHOM (BIX) AMUHOKMCJIO THOM (BIX ) MOIMPUKALIAM (1) . B
OOHOM ns BapMaHTOB OCyWeCTBJIEHU I n3obpeTeHNnd, yKasaHHada
MOOUOMKALMA BKJIOUAET 3aMeHy aMUHOKMCJIIOTH JIM3MHOM WM apIlMHUHOM.
B omHOM ¥3 BapMaHTOB OCYWEeCTBJIeHUS MN300peTeHud, yKasaHHada
MOOMOMKALMA BKJIOYAET 3aMeHYy aMUHOKMUCJIOTE JIM3MHOM. B OIHOM U3
BapUaHTOB OCYWeCTBJIEHUI n300peTeHNnd, yKazaHHad MOIOMOQUKALIM A
BKJIOUAET 3aMeHy aMUHOKMCJIIOTH apIMHUHOM.

B oOHOM ¥3 BapMaHTOB OCYIECTBJIEHUA M300peTeHNsd, eCcJm
CKOHCTPYMPOBaHHEM TOKCMHOM KJIOCTPUONN ABJIIETCH TeNT, TO
YKasaHHEM CKOHCTPYMPOBAaHHEM TeNT wumeeT MOOMOMKALMI IIO0 MeHbIIeN
Mepe OINHOM M3 aMMHOKMCJIIOT (HalpuMmep, IIo0 MeHbmel 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)
aAMMHOKMCJIOTHA S (He) MOOMOUKALIMA (1) criocodbcTryeT (10T) YBeJIMUEeHN
MB03JIEKTPUUECKON TOoukM (pl) CKOHCTPpyMpOBaHoTo TeNT 10 BeJIMUMHEH,
KOoTopasd IO MeHbmeM Mepe Ha 0,5 (Hanopumep, IO MeHBIIEW Mepe Ha
0,5, 0,6, 0,7, 0,8, 0,9 miam 1) emmHMUE Pl BHIIe, YeM BeJMUMHa pI
KakoTro—-Jmbo »Opyroro UIAeHTUUYHOTO TeNT, He MMenmeIl'o YKa3aHHOM (HX)
AMMHOKMCJIOTHOM (HIX ) MOOUGUKALIMM (11) . B OIOHOM nus3 BapMaHTOB
OCYWeCTBJIEHUA WU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIOUaeT 3aMeHy
AMVHOKMCJIOTH  JIM3MHOM  WJIM  apTUHUHOM. B omHOM ™3 BapMaHTOB
OCYIWeCTBJIEHMA MU300peTeHMs, YyKa3aHHasd MOOMOMKALMA BKJIIOUaeT 3aMeHy
AMVUHOKMCJIOTH  JIN3MHOM. B OOHOM U3 BapUaHTOB OCYIeCTBJIEHNUA
n300peTeHNa, YyKa3aHHada MOoOuOMKALMA BKJIOUAET 3aMeHy AaMUMHOKMCJIIOTEL

aApI'MIHMHOM.
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B omHOM ¥3 BapMaHTOBR OCYUECTBJIEHMS U300peTeHusd, ecim
CKOHCTPYUPOBAaHHEM TOKCHMHOM KJIOCTPUOUM ABJISETCSH TeNT, TO
YKasaHHEM CKOHCTPYMPOBAHHEM TeNT wumeeT MOOMOMKALMI II0 MeHbIen
Mepe OIOHOM M3 aMMHOKMCIIOT (HalpuMep, IO MeHbmem mepe 1, 2, 3, 4,
5, 10 mam 15), BeHOpaHHEX 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) MOIOMOUKALMA (1) criocodbcTryeT (10T) YBeJIMUeHN
MBO0BJIEKTPUUECKON TOoukM (pl) CKOHCTPpyUpOBaHoTOo TeNT 100 BeJIMUMHEH,
KOoTopasa II0 MeHbIleM Mepe Ha OOHY eIMHMLY Pl BHIle, uYeM BeJIMuMHa pl
KakoTro—-Jimbo Opyroro UIAeHTUUYHOTO TeNT, He MMenmeIl'o YKa3aHHOM (HX)
AMMHOKMCJIO THOM (HIX ) MOOUOUKALIMM (1) . B OIOHOM nus3 BapMaHTOB
OCYIECTBJIEHNA M300peTeHusa, YyKaszaHHasS MOOMOMKALMA BKJIKUYaAeT 3aMeHy
AMMHOKMCJIOTH  JIM3MHOM WMJIM  apPTMHUMHOM. B onHOM ™3 BapuMaHTOB
OCYIECTRBJIEHUA M300peTeHusda, YyKaszaHHasd MOOMOMKALMA BKJIKUYaAeT 3aMeHy
AMVHOKMCJIOTHE  JIM3MHOM. B OOHOM U3 BapMaHTOB OCYIECTBJIEHN A
n3obpeTeHUsa, yKasz3aHHad MOOMOMKALMA BKJOUAET 3aMeHy aMMHOKMCJIIOTEH
APTMHMHOM.

B HacTodmeM MU300peTeHMM MOTI'yT OBTE MCIOJBb30BaHE TOKCHWHE
KJIOCTPUIOMM PAas3JIMUHHX BUIOOB MMPOKOTO pada. TakuM o6pas3oM, B
KOHTEeKCTe HacToAmero u3o0bpeTeHMsa, TepMMH «TOKCUH KJIOCTPUIUV»
O3BaTHBAaET TOKCWHEHI, nponyumpyeMele BaxkTepuemn C. botulinum
(BOTYJIMHUUECKUM HeMpPOTOKCMH cepoTurnor A, B, Ci, D, E, Fu G), C.
tetani (CTOJOHAUHEIN HeMPOTOKCHH), C. butyricum (BO0TYJIMHMNUECKUN
HEeVMPOTOKCUH ceporuna E) m C. baratii (BOTYJIMHMUECKMM HEVPOTOKCUH
ceporunia F), a Takxe MOOMUIUMUMPOBAHHEE TOKCUHE KJIOCTPUOUM WMIM UX
IPOU3BOIHEE, NIpoMucCXondamye OT  JIOOBIX  BHIIEeYKa3aHHBIX  TOKCHMHOB.
TepMUMH  «TOKCHMH  KJIOCTPUIOMM»  TakKXe  OXBaTHBAaEeT BOTYyJIMHUYE CKUM
HeMpPOTOKCUH cepoTura H.

BOTyJIMHMUECKUM HeMpoTokcHH (BoNT) nponyuupyetrcsa OakTepuen C.
botulinum B ¢opMe KPYIHOTO O€JIKOBOTO KOMILJIEKCAa, COCTOSMEeIro U3
caMoro BoONT, of0pasywolero KOMILJIEKC C Pa3JIMUHBEMKY BCIOMOTI'aTeJIbHEMA
BekaMr. B HacTodlee BpeMd WM3BECTHO BOCEMBb pPAa3JIMUHBHIX KJIACCOB
OOTYJIMHUUE CKUX HEeMPOTOKCHUHOB, a VIMEHHO, OO TYJIMHMUE CKUX
HeMpOTOKCMHOB cepoTumnoes A, B, Ci;, D, E, F, G mu H, m Bce 5»Tu

TOKCHMHEL ¥VMEKT CXOIOHEIEe CTPYKTYPE " MeXaHVM3MEBI OeCTBUSA. BoONT
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pPasJInUHBIX CEepOTUIIOB MOTYT OHITH UIOeHTUQULUPOBAaHE 1o X
VHaKTUBaLUN crieuuduUue CKUMM HeNTPaln3yoIyMA aHTUCHBOPOTKAaMMU,
IpmryueM, TaKad KJacCCUMKalMag II0 CepOoTUIlaM KOPpPeJMpyeT C IIPOLLeHTOM
UIEHTUUYHOCTHM IIOCJIEIOBATEJIbHOCTEN Ha aMMHOKMCJIOTHOM YPOBHe. BeJkwu
BoNT maHHOTO cCepoTuUlla TakKXe I[IOOpa3mesidTCad Ha pas3JIMuHble I[1OLITUIIE
10 TPOLEHTY MIASHTUUHOCTM aMMHOKMCJIOTHHX IIOCJEelOoBaTeJIbHOCTEeN.

BoNT abcopbupylTcsa B XeJYODOUHO-KMIIEUHOM TpakKTe, U IOocCje
nonamaHus B OOmMMM KPOBOTOK, OHM CBSASHBATCHA C IIPeCUHAITHUUECKOM
MeMOPaHOM XOJMHEPIMUYEeCKUX HEePBHBEIX OKOHUYUAHUM, UYTO CIOCOOCTBYET
npenynpexneHNn BEICBOOOXIEHN A HelpoMeIOMaTopa aleTUJIXOJIMHAE .
BoNT/B, BoNT/D, BoNT/F " BoNT/G PAaCHenIsoT
CHHaNTOOpeBUH/MeMOPaHHEI feJloK, aCCOUUNPOBaHHLM c Be3UKYJION
(VAMP) ; BONT/Ci, BONT/A u BoNT/E pacHmellidoT aCCOLUMUPOBAHHEIL C
CHHAIITOCOMOM BeJlok pasMepoM 25 xklla (SNAP-25), a BoONT/C1
pacuenageT CHUMHTaKCHUH.

CTOJIOHAUHBIM TOKCHH HOponyliupyeTcs OakTepuen C. tetani OIHOTO
cepoTuUIia. C. butyricum npoOyuMpyeT BoONT/E, a C. baratii
nponyuupyeT BoNT/F.

TepMUH «TOKCHH KJIIOCTPUIMM» TakKXe OXBaTHBaeT MOIUOUIIMPOBAHHEE
TOKCHWHEL KJIOCTPUOUN u X [IPOU3BOOHEE, BKJIIOUAS, HO He
OTpPaHUUMBASACHE MMM, TOKCMHE, OINMCAaHHBEE HWXe. MoOMOUIIMPOBAHHHM
TOKCUH KJIOCTPUIUM WJIM €TI0 IIPOM3BOIHOE MOTYT COOepPXaTh OIHY WM
foJjiee aMMHOKMCIIOT, KOTOpHEEe OHJIM MOOMQUUUPOBAHE II0 CPaBHEHUIO C
AMMHOKMCJIO TaMM HaTUBHOM (HeMOIMOUILIMPOBAHHOM) bopMEL TOKCHHA
KJoCcTpuouii, JmbO OHM MOTYT COIOepXaTh OIOHY MM ©0oJjiee BCTPOEHHBX
aAMMHOKMCJIOT, KOTOPHEE OTCYTCTBYT B HaATUBHOM (HeMOOIUIUIIMPOBAHHONM)
bopMe ToOKCHMHa KJOCTpuIMi. Tak, HaOpyMep, MOOIMOUUIMPOBAHHEM TOKCUH
KJIOCTPUONM MOXET VIMETH MOIMOUIIMPOBaHHEE aMVHOKMCJIO THHE
IOCJIemOBaTEJIbLHOCTM B OIOHOM WM 0OoJiee JOOMeHaxX II0 CpaBHEHUD C
IOCJIenOoBaTEeJIbHOCT AMUA HaTUBHOTO (HeMOOMOUUUMPOBAHHOTO) TOKCHHA
KJoCcTpuou. TakMe MOOMOMKALIMM MOTYT CIHOCOOCTBOBATEL M3MEHEHU
OYHKIMOHAJILHEIX CBOMCTB TOKCHMHA, HalpuMep, ero BOMOJOTHUUECKOM
aKTMBHOCTM WMJIM I[IEPCUCTEHTHOCTM. TakuM oOpasoM, B OIOHOM U3
BapMaHTOB OCYIEeCTBJIeHMS U300peTeHrsa, CKOHCTPYMPOBAHHBM TOKCHH
KJIOCTPUOUMN COTJIaCHO N300peTeHNo npencrTaejdgaeT cobon

CKOHCprMpOBaHHbHZ MO,]II/I@I/ILU/IpOBaHHBIﬁ TOKCHUMH KJ'[OCTpMI[I/HZ MJin



56

CKOHCTPYUPOBaAHHOE MOIUOUUIMPOBAHHOE NIPOM3BOOHOE TOKCHHA
KJIOCTPUINM MM CKOHCTPYMPOBaAHHOE MIPOMBBOOHOE TOKCHMHA KJIIOCTPUINM.

MomoudMUMPOBAHHEM TOKCUH KJIOCTPUIWM MOXeT MMEeThb OIOHY WA
BoJjlee MOIMOUKaALMM B aAMUHOKMCJIIOTHOM IIOCJIeNOBaATeJIbHOCTU TIXeJIoN
nenm (TakoM Kak MOOMOUUUPOBAHHEM  He—OmoMmeH), I'oe YyKa3aHHadg
MOIMOUUMPORBAHHAaA TaKeJiasd Lellb CBA3EBAeTCA C HEPBHHEMM KJI€TKaMU-—
MUIIeHAMM C 0oJlee BHCOKOM MM 0OoJiee HM3KOM addMHHOCTLI, UYeM
HaTUBHLIM (HeMOIMOUILIMPOBAaAHHEIN ) TOKCUH KJIOCTPUIONM . Takue
MomudMKalUuM B He—IOOMeHe MOTYT BKJIOUATE MOOMOMKALIMID OCTATKOB B
TaHTJIMO3UIO-CBA3bBaIeM calTe Hce-IoMeHa WMJIM B CcaliTe CBA3HBaHUA C
BesnxkoM (SVZ2 wmIM CHMHaANITOTAIMMHOM), TI'Ie YyKa3aHHas MOoIMdMKalLMA
IPUBOOUT K M3MEHEeHUVK YPOBHSA CBASBHBAHMA C PELeNTOPOM TaHIUIMO3MIa
u/ M ¢ OeJIKOBHEIM PelLelTOPOM HEePBHHX KJISTOK-MHIleHel. I[IpUMepH
TakKMxX MOOMOUUMPOBAHHHX TOKCUHOB KJIIOCTPMIMM ONMCaHE B 3agBkax WO
2006/027207 wn WO 2006/114308, KOTOpEHIE BO BCeW CBOEN I[IOJIHOTE
BBOIOATCA B HACTOAlMlee ONMCaHMe MIOCPelCTBOM CCHUIKU.

MomoudUMUIMPOBAHHEM TOKCUH KJIOCTPUIUM MOXeT ¥VMEeTh OIOHY WK
BoJjiee MOOMOUMKALMM B aMMHOKMCJIOTHOM IIOCJIENOBATEJIBHOCTU JIEeTKOM
Lueny, HalpuMmep, MoOOUPMKALUMKM B CyOCTpaT-CBA3HBaKIEM IOMeHe WM B
KaTaJUTUUEeCKOM IOMeHe, T'IOe YKa3aHHEEe MOOMOMKALUMM MOTYT WM3IMEHATH
WM  MOOMOUUIUPOBATE CHEUUPUUHOCTL MOIMMLMpPpoBaHHOM LC kK OeJKy
SNARE . [TpmMe PEL TaKMUX MOIOMOUUMPOBaHHEX TOKCMHOB KJIOCTPUONI
onMcaHsl B 3adBke WO 2010/120766 m B 3asgBke CIMA 2011/0318385,
KOTOPEHE BO BCeM CBOeM IIOJIHOTe BBOIOATCS B HaCTOslMee OIMCaHHue
[IOCPEnCTBOM CCBUIKU.

MoaudUUIUMPOBAHHEM TOKCUH KJIOCTPUIUM MOXeT MMEeTh OIOHY WK
BoJjiee MOOMOUKAILIMIM, KOTOPHE IIOBHINAKRT WMJIM CHMXAT OMOJIOTUUECKYIO
AaKTMBHOCTL U/UJIMU OUOJIOTUUECKYD IePCUCTEHTHOCTL MOIUOUIUPOBAHHOTO
TOKCUHA  KJIOCTPUINM. Taxk, HalpuMmep, MOOMOUUMPOBAHHEIM  TOKCUH
KJOCTPUINM MOXeT CcoIepXaThb MOTHME Ha OCHOBe JIeMlMHa WMIM TUPO3MHA,
Toe yKas3aHHBM MOTUB CTUMYJIMPYET MNOBHIIEHNE VI CHUXEHUE
OMOJIOTUUECKOM AaKTUBHOCTM U/MIM OMOJIOTHMUECKOM IIepPCUCTEeHTHOCTU
MOOMOUUMPOBAHHOTO TOKCHMHAa KJIOCTpuIMM. IoOXOOAmMMMM MOTHMBAMM Ha
OCHOBe JleMuMHa ABJISTCS xXDxxxLL, xExxxLL, xExxxIL u xXExxXxXLM (rme
X O3HauvaeT JIOOYID aMUMHOKMCIIOTY) . IlloOxXomamyMM MOTMBOM Ha OCHOBEe

THPO3MHa ABJAeTcsa Y-x-x-Hy (rme Hy oO3HadaeT coboll TuUAIpodOoOHYIO
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AMMHOKMCJIOTY) . IIpMMEepHE  MOIOMOUMUUPOBAHHHX  TOKCHMHOB  KJIOCTPUIUMN,
comepXamyx MOTMBE Ha OCHOBEe JIeMliMHa UM THUPO3MHAa, OIMCAaHH B 3afdBKe
WO 2002/08268, KOoTopasg BO BCeM CBOeM IIOJIHOTe BBOIUTCS B
HacTosdllee OIMCaHMe IOCPelNCTBOM CCHUIKM.

TepMMH «TOKCHUH KJIOCTPUIUNM» OXBATHBAET TUOPUIHLE U XUMEPHHE
TOKCMHEL KJIOCTPpUOMM. IMOPUOHBEI TOKCHMH KJIOCTPUIMM COIOEPXUT II0
MeHbIel Mepe YacThb JIeTKOM LelM, IIPpOUCXOoOdmel oOT OOHOT'O TOKCUHA
KJOCTPUINM WJIM eTo IOoOTUuIla, W II0 MeHblle¥ Mepe UYacThb TsSXKeJIoNn
nenu, OpoUucxXomOsamer OT OPYTOTO TOKCUMHA  KJIOCTPUIMM MJIM €TI0
nogTuria . B onmHOM U3 BapMaHTOB OCYIEeCTBJIeHUA  M300peTeHud,
TUOPUOHEIM  TOKCHH  KJOCTPUIMM  MOXET comepxaThb [IOJIHOPa3MEPHYIO
Jerkyn Lelb, IPOUCXOOAMYK OT TOKCUMHA KJIOCTPUIMM OOHOTO IIOOTHIIA,
M TASKeJIYID lLelb, OIPOMCXOIANYKR OT TOKCMHA KJIOCTPUIMM IOpYyToTo
IIOOTUIIa. B IpyI'OM BapMaHTe OCYNeCTBJIeHMA M300peTeHUsa, XVMePHHM
TOKCUH KJIOCTPUIMM MOXeT COIOepXaTb UYacTh (HaopuMep, CBI3HBaIUN
IOIOMeH) TSKeJOM LelM TOKCUMHAa KJIOCTPUIAMM OIOHOTO IOOTHUIIA M YacThb
TAXEeJION  lenwu, IPOUCXOOAmen oT TOKCHHA KJOCTPUOUN  OPYyTOTO
IoOTUIIa. AHAJOTMUHO MM aJIbTEePHATUMRBHO, TepaleBTUUEeCKUM BJIEeMEeHT
MOXeT COOepXaThb YacTHM JEeTKOM IlenlM, IIPOMCXOoIAmMe OT Pa3JIMUHHX
TOKCUHOB  KJIOCTPUIMMN. Takve  TUOPUIOHBEE WM  XMMEPHEE  TOKCUHE
KJIOCTPUOVY MOT'YT OHTEL MCIIOJL30BAaHLE, HaIpKMep, B KaueCTBe CPelnCcTB
OJIS OOCTaBKM TepalleBTUUECKM LEeHHBX DBJEeMeHTOB HSTUX TOKCUHOB
KJIOCTPUONM nauMeHTaMm c VMMYHOJIOTHUECKOM PEB3UCTEHTHOCTELIO K
TOKCUHY  KJOCTPUIMUV  OTaHHOTO nooTuIa; naumueHTaMm, Yy  KOTOPHX
KOHIeHTpalMsa pPelelTopoB IJsS OOMeHa, CBA3HBBAKIEeTroCsS C TIXKeJIOoON
LIelnbld HAaHHOTO TOKCHHAa KJIOCTPUIMM, MOXeT COCTAaBJIATL HMWXEe CpelHeM
BEeJIMUMHEL; VI naumMeHTam, N KOTOPHX MOXeT IPUCYTCTBOBATH
PE3UCTEeHTHEIM K I[IpoTea3e BapuaHT cybcTpaTa MeMOpaHHOTO WM
BE3MKYJISPHOTO TOKCHMHa (HanopuMmMep, SNAP-25, VAMP ¥ CHMHTaAKCHH) .
TubpUOHEE ¥ XMMEePHHEe TOKCUHH KJIOCTPUIMM ONMCAaHHE B IyOJIMKaLUU
3aaBku CIMA 8071110, xoTopas BO BCeM CBOeM IIOJJHOTe BBOIOMTCA B
HacToOAmlee ONMCaHMe IIOCPEeICTBOM CCHUJIKM. TakumM oOpas0oM, B OIHOM U3
BapMaHTOB OCYIEeCTBJIeHMa U300peTeHrsa, CKOHCTPYMPOBAHHBM TOKCHH
KJIOCTPUOUM COTJIaCHO n300peTeHnn npencTaBJIgeT cobomn
CKOHCTPYMPOBAHHEMN TUOPUOHEI TOKCUH KJIOCTPUOUM W

CKOHCprMpOBaHHBHZ XMMepHBIﬁ TOKCUMH KJ'IOCTpI/I,JIT/[ﬁ.
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TepMMH «TOKCHUH KJOCTPUIMM» OXBaTHBAeT peTapleTUPOBaHHHE
TOKCWMHE KJIOCTPUONM . PeTapreTUpPOBaHHEN TOKCUH KJIOCTPUOUN
IpeICcTaBJIgeT COOOM TOKCUH KJIOCTPUAMM, KOTOPEM OBJI MOOUOUUMPOBAaH
Tak, yTOBOE OH  BKJIOUAJI BSK30TeHHEM JIMIaHI, M3BECTHEM  Kak
«TapreTupywomasg MOJIeKyJa» (TM) . T BHOMUpaLT Tak, yTOOR OHa
oBecrneunuBajla CIeLUMOUUHOCTL CBSA3EBAHUA C HYXHOM KJETKOW-MMUIEHBIo,
M B Ipollecce peTapreTyHIa, HaTMBHasA CBA3HBaklas YacTb TOKCUHA
KJIOCTpUIUY (HamnpuMep, He—-nomMeH wmaM Hee—OgomeH) MoTJla OBTH yIalleHa.
TexHOJIOTMA peTapleTUHI'a OIMCcaHa, 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 HaCTofAlMlee ONMCaHue IIoCpeICTBOM

ccruiku. TaxkuM ofBpasoM, B OOHOM M3 BapMaHTOB OCYMECTBJIEHUS
nz3o0bpeTeHUd, CKOHCTPYUPOBaHHEN TOKCUH KJIOCTPUONN COTJIaCHO
1n300peTEeHND IpencraBJIgeT cobon CKOHCTPYMPOBAHHHM

peTapreTUMPOBAHHEM TOKCUH KJIOCTPUIOMM.

HacTosamee mu300peTeHMe TakXe OTHOCUTCSA K TOKCHMHAM KJIOCTPUINN,
KOTOPHE ¥MelT He-HATUBHHY calT pacHeljieHusa IOIpoTea30M. B  Takux
TOKCUHAX KJIOCTPUIOMM, HATHMBHEM CalT pacllellJIeHUs IIpoTea30y (Takxe
M3BECTHBEIM KakK calT aKTUBallMM, OIMCAHHHM Boe) ObBUI MOOMOUUIMPOBAH
WM 3aMeHeH calToM pacllellJIeHMsS TIIPpoTeal30V, KOTOPHM He SABJISEeTCH

HaAaTVMBHBEIM IOJIA IOTaHHOI'O TOKCIHMHa KﬂOCTpMHMﬁ (To eCThb, SK3O0I'eHHEIM

camToMm pacmenﬂeHMH). i pacumellJIeHn A STOIO canTa TpebyeTcd
OK30T'€eHHaAd InpoTreasa, KOoTOopad IIO3BOJIAET Jrydiie peryJIinpoBaThb
IIPOOOJIKMNTEJIEHOCTE u JIOKaJIM3allio COOBITUM pacmellJIeHMA . He-

HaTHMBHEMM CallTaMM pacllellJIeHMs [OIpoTeasoM, KOTOpHEe MOTYT OHTBb
VCIIOJIb30BAHH B TOKCHMHAX KJIOCTPUANM, SABJIAOTCH:

SHTepokMHa3a (DDDDKJ)

PaxkTop Xa (IEGRJ/IDGR])

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

TpoMObuH (LVPRJGS)

PreScission (LEVLFOJGP) .
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Hpy MM camTamu pacienjeHmns IpoTeas3on ABJIAKTCSA
[IOCJIEOOBATEJILHOCTHU pacro3HaBaHuA, KOTOPHE PacCHerJIanTC A
HelIMTOTOKCHUUECKOM IIpOoTeasoN, HalpuMep, JeTKOoMW Ilelbld HEeMPOTOKCHMHA
KJIOCTPUIONM . TaxkuMm camTamm ABJIATCSA [IOCJIeIOBaTEeJIbHOCTH,
pacno3Hawmme 6Oeygku SNARE (Hanpumep, SNAP-25, cuHTakcuH, VAMP),
KOTOPHE pPacCULellJIflTCad HeUUTOTOKCUUeCKMMM IIpoTea3aMu, TakKuMuU Kak
Jerkasa ernb HeMpPOTOKCHHA KJIOCTPUOUM . TOKCHMHEL KJIOCTPUOUM,
comepxalye He-HaTUMBHEE CaMTH pPaclellJleHMsa I[IpoTeas30M, OIMCAaHH B
nmaTeHTe CIIA 7132259, naTeHTe EP1206554-B2 wm B 3agBke CIA
2007/0166332, KOTOpHE BO BCEM CBOeM IIOJIHOTE BBOOATCS B HaCTOSAIee

OIlMMCaHMe IIOCPEenCTBOM CCHUIKM., TepMUH «camtT pacuellJIeHMnA HpOTeaBOﬁ»

TakKXxe OXBaTHBaeT VMHTEeUH, KOTOpHﬁ IIpenocraBjidaeT cobomn
CaMOpacCHellJIAIIYyICA II0CJIeJOBaTEeJIEHOCTE . Peaxuwuda ayTOCHHaﬂCMHPa
peryimpyeTc4d, HallprMep, IIyTeM VISMEeHEeHNMA KOHLEHTpaluun

INIPUCYTCTBYKRIETO BOCCTAHOBUTEJIA.
HacTosamee wu300peTeHMe TaKXe OXBAaTHBaAeT TOKCUHH KJIOCTPUINM,
comepxamme «camT OeCTPYKTUBHOTO PacCIelJIeHna» . B YKa3aHHBX
TOKCHHax KJOCTPUONM, He-HaTUBHEM CalT paclellJleHUus [IpoTeas3on
BBOOAT B TOKCUH KJIOCTPMAOMM B IIOJIOXKEHMe, BHOpaHHOe Tak, YTOOH
pacuerjieHMe B YKa3aHHOM calTe IIPUBOOMIIO K CHIKEHUMID aKTHMBHOCTU
WM K MHaAKTMBALUMM  TOKCMHA  KJIOCTPUIMM. CalT HOeCTPyKTUBHOTIO
paclmenjieHus IOIpOoTeas30M MOXeT OHTL BOCIPUMMUMEBEIM K PacCHellJIeH U
JIOKAJIBHOM IIpOTeas30lM, B pesyJibTaTe Yel'0 TOKCHMH KJIOCTPUIUM, IOCJe
ero BBeOeHMA, MOXeT MUTPUPOBaTL B IIOJIOXEeHMe, He ABJIAKIeeCHd
MUIIEeHBb. I[OAXOOAMYMM He-HaTUMBHEIMM CalTaMM pPaclellJIeHrsa IIpoTeas3on
ABJIAITCHA CaWTH, ONMCAaHHHEE BHIMe. TOKCHMHE KJIOCTPUIOMM, CcoIepXamue
camuT OECTPYKTUBHOTO pacllernjeHms, OIIMCAaHEL B 3aAaBKax WO
2010/094905 m WO 2002/044199, KOTOpEIE BO BCeW CBOEN I[IOJIHOTE
BBOIOATCA B HaCTOdllee ONMCaHMe IIOCPelCTBOM CCHUJIKM.
CKOHCTPYMPOBAHHEIE TOKCHHE KJIOCTPUIUNM COTJIaCHO U300peTeHUn,
OCOOEeHHO MX  KOMIIOHEHT, TakKOM Kak JeTrkasd 1lelb, MOTYT OHTBH
[ISTMmMpoBaHEl OJIid [NOBHBIIEHMSA CTaOMUILHOCTHM, HalpMUMep, YBeJIMUeHUdg
IPOOOJIKUTEJILHOCTM IOeMCTBUSA TaKoTr'o KOMIOHeHTa, Kak Jier'kKas Lelb.
[ISTnnnpoBaHMe ABJIAETCA OCOOEHHO IIPEenNIOUTUTENIBHEM, eCJiM Jierkad
Lenb COOEPXUT nporeasy BONT/A, B nim Ci. [I3I'mManpoBaHme

NPpeOlIouTUTEeJIbHO BKJIOUaeT IpucoenmHeHMe I[IBI' xk N-KOHLY TaKoOIO
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KOMIIOHEeHTa, Kak JeTrkasd lelb. Tak, HanopuMmep, N-KOHell JIeTKOM Ilelu
MOXeT OBTh VYIOJMHEH 3a CUeT I[OIPUMCOENMHEHMS OINHOTO WM 0OoJee
AMMHOKMCJIOTHEIX OCTATKOB (HalpMMep, LUCTeUHa), KOTOPEE MOI'YT OHTb
OOVHAKOBEIMU  WMJIM  Pa3JIMUHBEIMU . OnvH wmiIu  ©oJjiee U3  yKasaHHHX
AMMHOKMCJIOTHEIX OCTATKOB MOT'YT MMETH CBOK CODOCTBEHHYI MOJIEKYJIY
nar, IIPUCOENVHEHHYD K 5BTHUM OCTaTKaM (HanpuMep, KOBAJIEHTHO
CBASAHHYID MOJIEKYJIY) . IlpuMep TaKoM TexXHOJIOTMM OIIMCaH B 3afdBKe
W02007/104567, KOoTOpada BO BCen cBoeln I[IOJIHOTE BBOIMTCS B
HacToAmlee ONMCaHMe TIOCPeldCTBOM CCHUJIKM.

CKOHCTPYMPOBAHHEE TOKCUHE KJOCTPUOMM COTJIACHO M300peTeHU0
MOTYT He COIepXaThk KOMILJIeKCc—-ofOpasyromux ©OeJIKOB, KOTOPHE OOBYHO
IPUCYTCTBYIOT B IMIPUPOIHOM KOMILJIEKCEe TOKCHHAa KJIIOCTPUINM.

CKOHCTPYUPOBAHHHY TOKCUH KJIOCTPUIMM COTJIACHO M300peTeHUn

MOXeT TaKxXe ComepXaThb OTPaHUYEHHOE UM CJIIO HeCTaHOap THHX
AMMHOKMCJIOT . Taxkum oBpasoM, B CKOHCTPYUPOBAHHEX TOKCHHAaX
KJIOCTPUOUN COTJIaCHO n300peTeHNo, AMMHOKMCJIOTEL  MOTYT OHITH

3aMEHEHE], He TOJIBEKO 20 CTaHIOapTHEMM AMIMHORKMCIIOTaMM1 , HO n

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

Me TUJIJIN3UH, 2—-aMMHOM30OMaCJIgHa g KMCJIOTa, M30BaJIMH u o
METUIICEPUH) . AMMHOKMCJIIOTHEE OCTATKM IIOJMUIIENTUIA KIOCTPUINM MOTYT
OLTE 3aMeHeHH OTPaHMUYEHHHM UMCJIOM HEKOHCEPBATHBHBEIX aMMHOKUCIIOT;
aMMHOKMUCJIIOT, KOTOPHE He KOOUPYITCA TeHeTUUEeCKM  KOIOOM; u
HEeNPUPOOHEX aMUHOKUCIIOT. CKOHCTPYUPOBAHHEHE TOKCHUHE —KJIOCTPUIOUNM
COTJIacHO n300peTeHND MOTYT TaKxe comepxaThb HEeNpUPOIOHEe
AMMHOKMCJIOTHEIE OCTATKU.

HenpMpOOHEIMM aMMHOKMCJIOTaMM SBJAKTCSA, HO He OT'PaHUUMBAKTCHA
VIMM, TpaHC—3-MeTUJINPOJINH, 2, 4-MeTaHOIIPOJIMH, umc-4-
TUIOPOKCUIIPOJIVH, TpaHC—4-TUIPOKCUIIPOJIMH, N-MeTUJITJIULNVH,
aJIJIOTPEOHMH, MeTUJITPEOHMH, TUIPOKCUB TUIILIMCTENH,
TUIPOKCUB TUIITOMOLIMCTENH, HUTPOTJIY TaMWH, TOMOTUIY TaMWH,
IUIIEKOJMHOBAS KMCJOTa, TpeT-JeWlMH, HopBaJlMH, 2-a3abdeHuJIaJlaHuH,
3-azadeHnIIalIaHVH, d-a3zadpeHnIalaHuH u d-pTOopdheHMIIAJIaHNH .
CrieuuaJiMCcTaM M3BEeCTHO HECKOJBKO METOIOB BBeIeHMSA HEIPUPOIHBIX
aMMHOKMCJIOTHEIX OCTaTKOB B Oenku. Tak, HalpuUMep, MOXeT OHTb

MCIIOJIb30OBaHa 1In Vitro cucTeMa, B KOTOPOM HOHCEHC-MyTaluuy OBLIM
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VHTUOUPOBAaHE [IOCPEenCcTBOM XUMHUEeCKU aMVHOAUUIIMPOBaHHEIX
CYIIPECCOPHEIX TPHK. MeTonw CHUHTERa AMMHOKMCJIOT iz MeTO OB
aMMHOoauuMporaHmd TPHK WM3BeCTHH cClelMaMcTaM. TPaHCKPUIILIMID U

TPaHCJAUMID IIJIa3MUI, CoIoepXallMX HOHCEeHC-MyTaluM, OCYMeCTBIISDT B
BeCcKJIeTOUHOM cucTeMe, comepxamen DKCTPaKT S30 E. coli u
KOMMEPUECKM HOOCTYIHEHEe OGepMeHTH, a TaKXe IpyI'Me peal'eHTH. BeJiku
ouMmamRT C [OOMOmbI xXpoMaTorpadum. CM., Haopumep, Robertson et
al., J. Am. Chem. Soc. 113: 2722. 1991; Ellman et al, Methods
Enzymol. 202:3 01, 1991; Chung et al, Science 259: 806-9, 1993; mu
Chung et al, Proc. Natl. Acad. Sci. USA 90: 10145-9, 1993). Bo
BTOPOM MeTOoIe, TPAaHCHALMI OCYWeCTBJIAKT B oouuTax Xenopus IIyTeM
MUKPOVHBEKLIVM MyTUPOBaHHOM MPHK ¥ XMMMUECKM aMUHOALUIVMPOBAHHHX
cymnpeccopHex TPHK (Turcatti et al, J. Biol. Chem. 271: 19991-8, 1996). B
TpeTbeM MeToIe, KJIeTku FE. coli KyJBTUBUPYT B OTCYTCTBUM

HpMpOﬂHOﬁ AMVMHOKMCJIIOTEI, KOTOpaAd OOJIXHAa OBITE 3aMeHeHa (Hanpmmep,

beHmJIaslaHMHA) , nu B OPUCYTCTBUU HYXHOM (BIX) HeIpUPOOHOM (HIX)
AMUHOKMCJIO TEL (aMMHOKMCJIIOT) (HanpuMep, 2-azabpeHnIialaHVHaE, 3-
azadeHMIIaIaHVHE, 4d-azadpeHnIIajlaHHa u d-pTopdeHMUIIaIaHMHA ) .

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

CKOHCTPYMPOBAHHEE TOKCHHE KJIOCTPUIONM COTJIAaCHO M300peTeHMO
MOTYT OHITE IIOJIyUeHE C I[IpMMeHeHMeM MeTOHOB  pPeKOMOMHAaHTHEX
HYKJIEMHOBHIX  KMCJIOT. TakuM oBpas3oM, B OIHOM M3 BapMaHTOB
OCYMEeCTBJIEHUS MU300peTeHUs, CKOHCTPYMPOBAHHENM TOKCHUH KJIOCTPUIUMN
(oM CaHHBM BHIIE ) nIpencTaBjideT cobom PEKOMOMHAHTHO
CKOHCTPYMPOBAHHEI TOKCUH KJIOCTPUIUMN.

B mpyroM CcBOeM acIlleKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
HYKJIEMHOBOM KMCJIOTe (HanpuMep, IHK) , comepxamemn
[IOCJIEOOBATEJIbLHOCTE HYKJIEMHOBOM KMCJIOTHI, KOIUP YO
CKOHCTPYMPOBAHHEIM TOKCUH KJIOCTPUIMM, OIMCAHHBEI BHIIe. B OOHOM U3
BapMaHTOB OCYIECTRBJIEHUA nz3obpeTeHmsd, [IOCJIENOBATEJILHOCTD
HYKJIEMHOBOWM KMCJIOTH IIOJIyUalT Kak uacTb JHK-BekToOpa, coIepXalero
[IPOMOTOP M TEPMMHATOP.

B OpelnouTuTeJILHOM  BapuaHTe OCYIIECTBJIEHUA  M300peTeHusd,
BEeKTOp MMeeT IIPOMOTOP, BHOPAHHEM M3 IIPOMOTOPOB, MHIYLMPYEMEX

al'eéHTOM B THUIIMYHEX YCJIOBUMAX MHIOYUIVMPOBAHWMA:
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Tac (rmubpwunm), 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 MM)

B OpyT'OM NpenrnouTUTeJIEHOM BapMaHTe OCYIleCTBJIEHN A
nzobpeTeHnsa, BEKTOpP MMeeT IIPOMOTOP, BHOPAHHHM M3 IIPOMOTOPOB,
VHOYLUUPYEMEX al'€HTOM B TUIIMUHEIX YCJIOBMAX 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-onepatTop, IPTG, 0,2 MM (0,05-2,0 MM)

MoJIeKyJIH HYKJIEMHOBOM KUCJIOTH COTJIACHO M300peTeHMsS MOTYT OHTh
IIOJIYyUeHBE JIOOBM IIOOXOOAMMM  CIIoCcoBoM, M3BECTHEIM ClHellMaJMCTaM.
TakuM o0B0pa30M, MOJIEeKYJIH HYKJIEeMHOBOM KMCJOTH MOTYT OBTL II0JIYUEHEH
MeTOooaMM XVMUUECKOTO CHMHTe?3a. AJILTepHaTUBHO, MOJIEKYJIE
HYKJIEMHOBOW KMCJIOTH COTJIACHO M300peTeHMI0 MOTYT OBTHL IIOJIYYEeHH
MeToIOaMM MOJIEKYJIAPHOW OMOJIOTUMN.

ITHK-KOHCTPYKILMIO COTJIaCcHO n3o0bpeTeHmn, IpenrnouYyTuTeJIbHO,
KOHCTPYUPYT in silico, a 3aTeM CHHTE3UPYKT CTaHIOapTHEMA
MeTOomaMm cuHTe3a HHK.

IOaHHBEe, TIOJIyUeHHBe IJIS BHIEYIIOMSHYTOM IIOCJIedOoBaTeJIbHOCTHU
HYKJIEMHOBOM  KMCJIOTH, MOIUOULINPYIOT, HO Heobsa3aTeJIbHO, nyTeM
CMelleHMs KOIOHOB B COOTBETCTBUM C MCIOJbL3YEeMOM DKCIPEeCCUOHHOM
CHUCTEeMOM KOHEUHHX KJIeTOK-X03deB (HampuMmep, E. coli).

B OIHOM u3 BapMaHTOB OCyMeCTRBJICHU S n3obpeTeHus,
IIOCJIEOOBRATEJILHOCTRIO HYKJIEMHOBOM KMCJIOTH, KOoIUpYyomen
CKOHCTPYMPOBAHHEI TOKCHH KJOCTPMINWM, OIMCAHHBNM BHIIe, SABJISETCH
[IOCJIeIOBATEJILHOCTE HYKJIEMHOBOM KMCJIOTH, KOTOpas IO MeHbIel Mepe
Ha 70% (HanopuMmep, IO MeHbIeM Mepe Ha 75, 80, 85, 90, 95, 97, 98
W 99%) MIOEHTUYHA [IOCJIeIOBATEJILHOCTM  HYKJIEMHOBOM  KUCJIOTH,
BHOpaHHoM M3 SEQ ID NN: 3, 5, 7 um 9.

B omHOM M3 CBOMX acCIIeKTOB, HaCTOdlee M300peTeHMe OTHOCUTCH K
[IOCJIeIOBATEJILHOCTU HYKJIEMHOBOM KMCJIOTH, KOTOpas IO MeHbIEeW Mepe
Ha 70% (HanopuMmep, IO MeHbIeM Mepe Ha 75, 80, 85, 90, 95, 97, 98
W 99%) MIOEHTUYHA [IOCJIeIOBATEJILHOCTM  HYKJIEMHOBOM  KMUCJIOTH,
BHOpaHHOM m®3 SEQ ID NN: 3, 5, 7 m 9. B oOIHOM M3 BapMaHTOB

OCymeCTBIJIEHNMA MBO@peTeHMFI, IocjienoBaTeJIbHOCTDb HYKHGMHOBOﬁ
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KMCJIOTH TIIO MeHbmel Mepe Ha 90% uIeHTHMUYHa II0OCJedoBaTeJIbHOCTU
HYKJIEMHOBOWM KMCJIOTH, BHOpaHHOM M3 SEQ ID NN: 3, 5, 7 um 9.

HacTosamee wm300peTeHUe Takxe OTHOCUTCA K [NOJUIENTHUIAM,
KOOUPYEMEIM IIOCJIEeIOBATEJILHOCTAMM HYKJEVMHOBOWM KMCJIOTH, OIIVMCAaHHBEMUA
Brile. TakuMmM oO6pasoM, B OIOHOM M3 CBOUX acCIeKTOB, HacTodllee
n300peTeHue OTHOCUTCH K IIOJUIIENTUOY, CoOmepXalleMy aMMHOKMUCJIIOTHYIO
IOCJIeIOBATEJIbHOCTL, KOTOpas II0 MeHbmeM Mepe Ha 70% (Hanopumep, IO
MeHbIe¥ Mepe Ha 75, 80, 85, 90, 95, 97, 98 wmim 99%) uUIOeHTHUUHA
AMMHOKMCJIOTHOM IIOCJIeNoBaTeJIbHOCTM, BHOpaHHOM M3 SEQ ID NN: 4, 6,
8 m 10. B omHOM W¥3 BapMaHTOB OCYWeCTBJIEHUA U300peTeHUHd,
AMMHOKMCJIOTHaAA  [IOCJEeIOBATEJIbHOCTD 10 MeHbBIIe¥  Mepe  Ha 90%
UIeHTUMYHA aMMHOKMCJIOTHOM IIOCJIeIOoBaTeJIbHOCTHM, BHOpaHHOM M3 SEQ ID
NN: 4, 6, 8 m 10.

B OIOHOM n3 BaApMaHTOB OCYIleCTBJIEHUA n300peTeHnd,
CKOHCTPYUPOBAHHEM TOKCHHOM KJIOCTPUONM COTJIaCHO N300peTeHNO
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 75, 80, 85, 90, 95, 97, 98, 99, 99,5 wmmm 99,9%)
UIEeHTUYHA aMMHOKMCJIOTHOM IIOCJIeIOBRaTEeJIbHOCTHM, BHOpaHHOM M3 SEQ ID
NN: 4, 6, 8 m 10.

B OIOHOM nus3 BapMaHTOB OCYIleCTBJIEHUA n3obpeTeHuUsd,
CKOHCTPYUPOBAHHEM TOKCHUHOM KJIOCTPUONM COTJIaCHO U300peTEeHNO
ABJISETCHS CKOHCTPYMPOBaHHEIN BONT/A, ONMCAaHHLEI BHIE, I'Ie YKas3aHHLI
CKOHCTPYUPOBAHHHM BONT/A BKJIIOUAET aMVHOKMCJIO THYIO
IOCJIeOOBRATEJIbHOCTE (MJIM COCTOMT M3 Hee) SEQ ID NO: 4, 6, 8 wmau
10.

B omHOM M3 CBOMX AaCIIeKTOB, HacTodllee M300peTeHre OTHOCUTCH K
IIOJIUIIENITUOY, KOTOPHEM BKJIOUaAeT aMMHOKMCIIOTHYID I[IOCJIeOOBaATEeJILHOCTD
(MM cocTomMT M3 Hee) SEQ ID NO: 4, 6, 8 mimm 10.

B omHOM M3 CBOMX AacCIIeKTOB, HacTodllee M300peTeHre OTHOCUTCH K
HYKJIEMHOBOM KMUCJIOTE, KoIOupyomem CKOHCTPYUPOBAHHEIM TOKCUH
KJIOCTPUIONM, OIMCAHHEM BHINe, T'He YyKaz3aHHasa HYKJeMHOBAas KMKCJIOTa
COOEPXUT IIOCJedOBaTeJIbHOCTL HYKJIEMHOBOWM  KMUCJIOTH, KoTopad IIo
MeHbIe¥ Mepe Ha 70% (HanpuMmep, IO MeHbmeMm wMepe Ha 75, 80, 85,

90, 95, 97, 98, 99, 99,5 mium 99, 9%) UIeHTHMUHa IIOCJeIOBaATEJILHOCTU
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HYKJIEMHOBOW KMCJIOTH, BHOpaHHOM ®3 SEQ ID NN: 3, 5, 7 m 9. B
OIOHOM U3 BapMaHTOB OCYIIECTBJIEHUA nz3obpeTeHms, HYKJIEMHOBASA
KMCJIOTa COHOEPXUT IIOCJHeIOBATEJIbHOCTL HYKIJIEeMHOBOM KMCJIOTH  (MJIM
cocTomMT M3 Hee) SEQ ID NO: 3, 5, 7 mium 9.

B OODHOM M3 CBOMX acCIleKTOB, HaCTo{llee M300peTeHMe OTHOCUTCA K
HYKJIEMHOBOM KMCJIOTe, CcoIepXalley II0CJIedOoBaTeJIbHOCTL HYKJIEMHOBOM
KMCJIOTH (MJIM cocTodmel m3 Hee) SEQ ID NO: 3, 5, 7 mmm 9.

«IIPpOLEeHT MISHTUUHOCTM IIOCJIemoBaTeJIbHOCTEeM» IOBYX WM 0oJee
HYKJIEMHOBEIX KMCJIOT VI AMMHO KM CJIO THEIX mocjienoBaTeJILHOCTEM
3aBUCUT oT ymcia UIOEeHTUUHHEX [IOJIOXEHUMN B DTUX
IocJieoBaTeJIbHOCTAX. Tak, HaIpUMEP, % MIEHTUMYHOCTM MOXeT OHTH
BEUMCJIEH KaK OTHOMEeHMe UYMcJla UISHTHUUHBEIX HYKJIECOTUIOB/aMUHOKUCJIIOT
K ofmoeMy UMCIY HYKJIEOTHUIOB/aMUMHOKMKCIIOT, YMHOXeHHoe Ha 100.
[lpouieHT MIEeHTUYHOCTHU IocjiefoBaTEeJILHOCTEN  MOXeT OHITH TaKxe
BHUMCJIEH C YUYeTOM UHMcCJa NpobeliloB M o00melM OJIMHH KaxOooro npobela,
KOTOPHM HeoOXOoOMMO BBECTM IJIS OITMMU3AlLMM BHPABHMBAHUA IBYX WK
BoJiee IocjenoBaTeJILHOCTEN . CpaBHeHME mocjienoBaTeJIbHOCTEN u
orpeleJieHNE IpolLleHTa MIOEHTUUYHOCTH OBYX VI BoJiee
[IOCJIeIOBATEJILHOCTENM MOXeT OHTL OCYMEeCTBJIEHO C IIOMOMBI ClelrallbHO
paspaboTaHHBIX MaTeMaTUdeCKUX aJITOPUTMOB, XOPOILIO MU3BECTHEHX
ClieumMajiMcTaM, TakKux kKak BLAST.

B OODHOM M3 CBOMX acCIleKTOB, HaCTo{llee M300peTeHMe OTHOCUTCA K
crocofy IOJIydeHMS OIHOLENOUEeUHOTI'O CKOHCTPYUMPOBaAHHOTO OeJIKOBOTO
TOKCUHA KJIOCTPUINVM, MVMeK meI'o JeTrKyl lLelb UM TSXeJIyn lLelb, IIe
yKas3aHHBIM crioco® BKJIOUAET DK CIIPECCUD HYKJIEMHOBOM KM CJIOTH
(HYKJIEMHOBOM  KMCJIOTH, OIMCAHHOM  BLIIE) B I[IOIXOIAmeM KJIeTKe-
XO3AMHEe; JIM3UC KIeTKM—-XO03aMHa C TIOoJIydeHMeM TOMOTeHaTa KJIeTKU-—
X03SAMHa, COHmepXamero OIHOLENOUeUHHM CKOHCTPYMPOBAHHEM O&JIKOBHM
TOKCHUH KJIOCTPUONMN ; u BHIIEJIEHNVE YKa3aHHOTO OIOHOIIEIIOUEUHOT'O
CKOHCTPYMPOBAHHOTO OeJIKOBOTO TOKCHMHA KJIOCTPUIUMN.

B mpyroM CcBOeM acIlleKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
crioco®y aKTHMBaALUM CKOHCTPYUPOBAHHOTO TOKCHMHA KJIOCTPUIUM, TIe
yKasaHHBEM crioco® BKJIOUAET [IOJIyUYEHH e OIOHOIIEIIOUEUHOT'O
CKOHCTPYMPOBAHHOTO 0eJIKOBOTO TOKCHMHa KJIOCTPMIMM KakK  OIIMCaHO
BHIIE; KOHTAKTHUPOBAaHME IIOJMUIIENTMIa C [OpOoTeasot, paclelJdiomen

[IOJIMIIeNTUOa B canTe pacrio3HaraHMA (camre pacllerJjieHus) ,
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PACIIOJIOXEHHOM MeXIy JIeTKOM ILleNbld M TSKeJION llelbl; M IIpeBpalleHue
IIOJIMIIENTHOB B OBYXLENOUSUHHN IIOJIMIIENTHI, B KOTOPOM JerKad Lelb U
TSKeJasg llelb CBA3aHH OPpYT C IPYTOM OUCYJEPUIHOM CBA3LI.

CKOHCTPYUPOBAHHEE TOKCUHH KJIOCTPUMONWIM COTJIACHO M300peTeHUn
MOTYT OBTH MCIOJIL30BAHH OJIS NPenYyIPeXIeHUI WM JIeUeHUS HEeKOTOPHX
3aBoJIeBaHMUM M COCTOSHMIM, a TaKke B KOCMETHMUECKUX LeJigx. TaKuM
oBpasoM, B IPYyI'OM CBOEM acIlleKkTe, HacTodlee M300peTeHMe OTHOCUTCSH
K IPUMEHEeHMIO CKOHCTPYUPOBAHHOTO TOKCUHA KJIOCTPUIMM, OIMCAHHOTO
BHIe, B MeOulMHEe.

B cBoeM POOCTBEHHOM acllekKTe, HacTodlee M300peTeHMe OTHOCUTCS
K IPYMMeHHEHUI CKOHCTPYMPOBAHHOTO TOKCUMHA KJIOCTPUIONWNM, OIMCAHHOTO
BHIle, B lLeJgxX I»OpelyIpexieHud WM JeueHud 3abojieBaHuMd WJIINU
COCTOSHUS, BHOPAHHOTO us: KOoCOoTJlasmug; BedpapocnasMma;
TeTepPOTPOIINNA ; OUCTOHUNA (HampumMmep, CrlaCTUUYECKOM OVUCTOHUMA,
HIMKHEUEeJIIOCTHOM OUCTOHMM, OUYaToBOM MOUCTOHUM, I[IO3OHEM IUMCTOHUM,
IOIMCTOHUM POTOIJIOTKM, IOUCTOHMM KOHEUHOCTelM, WmMeMHOM OUCTOHUM) ;
KPUBOIEN (HampumMmep, CrlaCcTUYECKOM KPUBOWEN) ; CHMKEHU S
KJIETOUHOM/MBIIEUHOM  aKTHMBHOCTU  (IIOCPEINCTBOM UHIMOMPOBAHUS  WMJIIMU

MHakTuBauuyu SNARE), KoTOpoe MOXeT OHTH IIpemoTBpalleHO MeTomaMu,

IIpVIMEeH A e MBIMI B KOCMeTOJIO TN (c VICIIOJIE 30OBaHNMEM KOCMeTHnUYeCKMX
CpeHCTB); HEePBHOMEBIIEYHOI'O 3aboJieBaHUag WK HapylmeHrAa MOTOPUMKIU
IJIa3HOT'O a6JI0Ka (HaHpMMep, COITYyTCTBYKIET O KOoCoOoIJiasmu4g,

BepTHKAJIBLHOTO KOCOTJIa3Msd, MapajMua OOKOBOTO OTHeJa IMIPpSAMOM KUIIKM,
HycTarMma, OVCTUPEOUTHON MUOTIATHUN) ; IUCYero criasMma;
BiedapocnazMa; OpykKcHU3aMa,; 0OoJjie3HM BUIILCOHAa; TpeMopa; THUKOB;
CEeTMeHTapHOT'O CHMHIOPOMa «IJIANyIUxX IDJas»; Cclla3MoB; CIacTUYHOCTH,
BHI3HBaEMOM XPOHUUECKVM  pacCesHHEM CKJIEPO30M; CIIaCTUYHOCTH,
OPpUBOOAMEN K HapylleHun OOYHKIMM MOUEBOTO IMIY3HPS; aHMMyca; CIas3MOB
B 00JIaCTM CHOMHH,; CYOOPOT MKPOHOXHOM MEIIH («OOJe3HWM BCAOHUKOBY») ;
TOJIOBHOM OOJM HaOpsSXKeHMsa; CHUHIPOMa [IOIHMMAaKIelX  MBIIIE —Tasza;
CMHIPOMa pacllellJTEHHOT'O I[IO3BOHOUHMKA; I[IO3IOHEM IOUCKMHe3MM; OOJIe3HU
[TapKMHCOHa; TYTOINOIOBWXHOCTM,; CIa3MOB B TeMMdpalMaJIbHOM 0O0JacTHu;
IIOpaXeHMs BeK; LepelOpalIbHOTO Iapajivya; OQOKaJIbHOM CIAaCTUYHOCTH;
CracTUUeCKOTO KOJIMTa; HeVMPOTeHHOTO MOUEeBOTO INIy3HpPS; aHu3Ma;
CIaCTUUYHOCTHM KOHEUHOCTeM; THUKOB; TPeMOpPOB; OpyKCU3Ma; TpPeIMH B

aHaJIbHOM o6JacTu; axaja3uu; oucoharmm,; CJes3JIMBOCTHU; rviieprmoposa,



66

U30ETOUHOTO  CJIOHOOTHEJIEHUS; M30HTOUHOM  CeKpelUMuM  XeJIyOOUHOTO
coka; ©Ooam B MBIUax (HaopuMmep, O0JM,  BHBHBAEMOM  MBIIEUHBMH
crasMaMmu) ; TOJIOBHOM Oo0JM (HanopuMep, TOJIOBHOM OOJM HalpsSXeHUd) ;
TIIyOOoKMX MOPHMMH B obJjlacTu OpoBel; paka; 3abojieBaHUM MaTKHU;
PacCTPOMCTE MOUEIIOJIOBHX IIyTel; MOUEeIIOJIOBEIX—HEPBHHX pPaCCTPOMCTB;
XPOHOUECKOTO HEeVPOTEeHHOTO BOCIAJIeHUSA UM pPacCTPOMCTE INIaIKMX MBIIL .

B HacTodmeM  M300peTeHuNr VCIOJIbL3YeTCs bapmanleBTHMUECKAS
KOMIIO3UIIMSA, CcoOepxXamasd CKOHCTPYUPOBAHHEIM TOKCUH KJIOCTPUIUNM B
KOMOMHAaIIMM I10 MeHbIIel Mepe C OIOHMM KOMIIOHEHTOM, BHOPaHHBEIM U3
bapmalleBTHMUECKM MNPUEMIIEMOTO HOCUTEJIA, HalOoJIHUTeNsd, aIbloBaHTa,
npornejuleHTa u/miav dbapMalleBTUUEeCKU MNPUeMJIEMOM COJIU .

CKOHCTPYMPOBAHHEE TOKCHHHE KJIOCTPUIMM COTJIACHO M300peTEeHU
MOTYT OHTBL BBeIOeHH IIepOopalJibHO, NapeHTepalJlbHO, IIyTeM HeNPepHBHOTO
BJIVBaHUAL, OyTeM MHTAJAUMM MJIM [OyTeM MeCTHOTO  IIpUMeHeHUA.
KoMmosuiiMyu OJjd MHBEKUMM MOTYT OHTHL BBeIeHH B (QOpMe pPacTBOPOB,
CYCHeH3UM WIM DSMyJIECUM, WMJIM B QOopMe CyxXUX IIOPOMNKOB, KOTOPHE,
nepell UX IIPUMEeHEHMEM, pPacCTBOPAKRT WM CYCHeHOIVMPYRT B IIOOXOLAMEM
HOCHUTeJIEe.

B ciydyae MeCTHOTO IIpPMMEHeHMS CKOHCTPYMPOBAHHOTO TOKCHMHA
KJIOCTPUIONM, TaKOW CKOHCTPYUPOBAHHEM TOKCUH KJIOCTPUIUN MOXeT OHTH
IIPUTOTOBJIEH B BMIEe KpeMa (HaopuMep, IOJS MeCTHOI'O HaHeCeHUd) WU
cy®nepMalbHOM MHBEKIUN.

MeTOoIOH MECTHOM HOOCTAaBKMU MOT'YT BKJIOUaATHE IIPMMeHeHNVe aspo30JId

Wi »gpyroro cliped (Hanpmmep, BBellcHMe C IIOMOIBIO MHPaﬂHTOpa). B
COOTBETCTBUMA C STUM, aspo30JIEHaA KOMITO3MIIMA, BRJIIOYWapla A
CKOHCTpYMpOBaHHHﬁ TOKCUH KHOCTpMHMﬁ, obecrieuMBaeT OJOCTaBKY

TOKCMHA B JIETKMe U/WUIM B IPpYyT¥e HOCOBHE U/UIM OpOHXMAJIbHEE WU
IHXaTeJIbHEE IIYTHU.

CKOHCTPYMPOBAHHHEE TOKCUHH KJOCTPUAMY COTJIACHO WM300peTeHUn
MOTYT OHTH BBEJIeHEH naiueHTy myTeM MHTpaTeKaJlbHOM W
SIUIOYPalbHOWM MHBEKIVM B I[IO3BOHOUHHY CTOJO Ha YPOBHe cCceTMeHTa
IO3BOHOUYHMKA, OTBETCTBEHHOTO 3a MHHepBallMio IOpaXeHHOTO opTraHa.

[lpednouTUTEeJILHEIM CHOCOOOM BBeIeHUA ABJSeTCA JIalapoCKONuMs
U/ MeCTHas, a B YAaCTHOCTM, BHYTPUMBIIEUHAS MHBEKIVA.

CKOHCTPYUPOBAHHEE TOKCHHH KJIOCTPUAMM COTJIACHO M300peTeHUn

BBOIOAT B Jo3ax, JOCTaTOUHEIX IOJIA JOCTVIXEHNA XeJjlaeMoIro
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TepalleBTUYeCcKoTo 5»ddeKkTa. CirenyeT OTMETUTEH, UTO HeOoOXOOVMEM
VHTepBaJl 003 3aBUCUT OT KOHKPEeTHOM MIPUPOIH CKOHCTPYMPOBAHHOTO
TOKCMHa KJIOCTPMIMM MWMJIM eTo cocTaBa; oOT crnocoba BBeIeHUI U
CBOMCTRBa KOMIIO3MIMM,; OT BO3pacTa alMeHTa; OT XapakTepa, CTeleHUu
WM TSXEeCTM COCTOSHMSA [allMeHTa; OT TIMIPOTUMBOIOKA3aHWUM, eCcJM OHU
MenTCH, ¥ OT Ha3HaueHMd JledalleI'd Bpauda. ST  HOO3EL MOTYT
BapbUPOBATLECH, ¥ OHM MOTYT OBTE CKOPPEKTUPOBaHHE C IIPMMeHeHMeM
CTAHOAPTHHX BMIMPUUECKMX PYTHMHHBEX METOOOB OINTUMUI3ALINMA.

[logxomamme CYTOUHHE  OO3EH (Ha KI' MaCCH TeJjla IalueHTa)
cocTaBJgT B mnpemejax 0,0001-1 HT/Kr, OpepmnouruTessHo 0,0001-0,5
HT'/KT, BoJee NPennouTUTeJIbEHO 0,002-0,5 HT'/KT, a ocoBeHHO
npennoururTesbHo 0,004-0,5 HID/xr. VYHMOMIMPOBAHHAS HO3a MOXET
BapbUpPOBATECHA OT MeHee, ueM 1 nurorpamMa no 30 HI', a OOBYHO, OHa
cocTaBJydgeT B nOpenejgax oT 0,01 mo 1 HI, M Takad Oo3a MOXeT OHTH
BBelleHa eXeIHeBHO WJM, I[IPenOlouTUTeJIbHO, peXxe, HallpuMep, pa3 B
HENEJID MM pas3 B MeCTh MECHIEB.

OcoBeHHO TMPenIouTUTEeJILHOM CXeMOM BBeIeHUS IT03 ABJIAeTcd
BeegmeHue 0,05 HI CKOHCTPYMPOBAHHOT'O TOKCHMHA KJIOCTpUIMUM B 1x-—
nose. B »ToM ciydae, INPenIouTUTEJIbHBIE HOOB3E COCTAaBJILAKRT B IIpenelax
lx - 100x (ro ecTn, 0,05-5 Hr).

Xmunokure JeKapCTBeHHHE GOPME OOHUHO COIEepXaT CKOHCTPYMUPOBAHHLIM
TOKCHUH KJIOCTPUIOUMN u anMUpPOT eHHHM CTepWJIbHEM HOCUTEJIb .
CKOHCTPYMUPOBAHHBIM TOKCUH KJIOCTPUOMM, B 3aBUCHMOCTHU oT
VICIIOJIbL3YEMOTO HOCHUTEJIA M eI'0 KOHIUeHTpaluM, MOXeT OBTE pPacCTBOPEH
WM CyYCIeHIVMpPOBaH B 2TOM HOCHUTeJle. IlpM [OJy4dYeHMM PacTBOPOB,
CKOHCTPYMPOBAHHEIM TOKCMH KJOCTPUIOMM MOXeT OHTL PacTBOPEeH B
HOCHUTEJE, a 3aTeM  IIOJIyUeHHHM pacTBOp MOXeT OHITH coeJiaH
V30 TOHWUYHEIM, eciarM 2TO HeoOXOIMMO, nyrteM pnobaBJIeHUMS XJiopuoa
HaTpusa C TIocJenywomel cTepuiIn3almeyt OyTeM QUIbLTpaluM depes
CTepWJIbHEM OUIIB TP B acCernTUUYeCKUX YCJIOBUAX, rmocJe yero,
[IOJIYYEHHEM PAaCTBOPOM 3alloJIHART IIOOXOOANME CTEPUIIBHEIE eMKOCTU WIIU
aMITy JIEL n 2TU EMKOCTH VI aMITy JIH TepMETUUYHO 3arnauBamnT .
AJILTEPHATUBHO, eCciIuM CcTabuJIbHOCTL PacTBOpa ABJSETCHA IpUeMIIeMoM,
TO 2TOT PAaCTBOP, HaAXOIAMMMCSA B TI'epMeTMUHO 3alladHHHX KOHTeMHepax,
MOXeT OHTBb CTEPUJIM30OBaAH IIYTEM aBTOKJIABUPOBaHUA. IIpelllouTUTEJIBEHO,

B HOocCcuUuTeEeJle MOTYT OBITH PaCcTBOPEHEL omobaBku, TaxKune Kak
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3abybepuBanime aT'eHTH, COJIOOMIIN3aTOPH, CTaduUInM3aTOPH,
KOHCEPBAHTH WM OaKTepMUMIOHBEE, CYCIeHIVPpyKIUe WM 5SMyJIbIVPYIIMe
ATeHTH U/WIM MEeCTHHE aHeCTeTUKMU.

Cyxue IOPOWKM, KOTOPHE, IIepell UX IIPUMEHEeHMEM, PacTBOPART WK

CYCIIeHIOIVMPpYKT B IIOoIOXOoIOAlleM HOCUTeJIle, MOI'YyT OLITE IIOJIYUEHEl IIyTeM

3alloJIHeEHM A CTePMJIEHOT'O KOHTeﬁHepa IIpeIBaprTeJIBEHO
CTepMIIM30BaHHBEIMA MHIT'pedIVMeHTaMM C IIPMMEHEeHEeEM MeTOIOOB
CTepiinsaliln B CTepPMJIbHEIX YCIJIOBMAX . AﬂbTepHaTMBHO, ST

VMHTPEeOVMEeHTH MOTYT OHTH pPacTBOPEHH B MNOOXOIAMMX KOHTeMHepax C
IpMMeHeHMEM MeTONOB CTEepUIM3aluM B CTEPUIIBHEX YCJIOBMAX. 3aTeM
OPOOYKT TIOOBepTraknT CylKe BHMOPaXMBaHMEM, M KOHTEWMHEPH I'epMeTHUHO
3arlamBalnT B aCENTUUECKUX YCIIOBMAX.

CycneH3mMu IJId IIapeHTepaJIbHOT'O BBEeOEeHUHA, nonxomdamme  OJid
BHY TPUMHINIEUHOM, TIOOKOXHOM VI VMHTpanepMaJbHOM MHBEKILUNA,
IpUTOTaBINBALT, B OCHOBHOM, TeM Xe CcaMbIM criocotouM, 3a
VCKJIIOUEeHVEM TOTO, uTo CTEPUIJILHEE KOMIIOHEHTHI, BMECTO X
pacTBOpPEeHUA, CYCIEeHIVPYIT B CTEPUJILHOM HOCHUTEeJE, npuueM, B
OaHHOM CJiydae, CTepuaMz3almMa He MOXeT OHTh OCylleCTBJIeHa OIYyTeM
pmmpTpauMM. OTM  KOMIIOHEHTE MOI'YT OBTb BHEIOEJIEHE B CTEPUIIBHOM
COCTOAHMUM, WJIM, AaJIbTEPHATUBHO, OHM MOTYT OHTLE CTEPUIIM30BAaHE
[I0OCJIe MX BHIOEJIEHMA, HalpUMep, IyTeM I'aMMa-o0JIydeHUd.

IOinga ofbecrnieueHMsa pPaBHOMEPHOTO paclpelesieHMA KOMIIOHEHTOB, B
KOMITO3UIIMIO (1) , MHNPeAlouTHUTEeNIbHO, BKJOUAT CYCIeHIUPYIMNUM areHT,
HalopuMep, IOJIUBUHUIIIIMPPOJIUIOH.

B CoOTBeTCTBMUM C HACTOLAWMM M300peTeHMeM, BBeIeHMe MOXeT OHThH
OCVYIIECTBJIEHO C IIPMMEHEHMEM PaszsJIMUHEIX MEeTOIOOB OOCTaBKM, BKJIIOUAL
MHKANCYJIAUMID MUKPOUYaCTHUll, MHOOCTaBKY C MCIOJb30BaHMEM BUPYCHOM
CUCTEMEl MJIM a’pPO30JIHOE PAaCIBUJIEHME IIPM BEICOKOM LOaBJIEHUM.

OIVICAHVE YEPTEXEN

durypa 1

N30nJiekTpHUUecKoe (QOKYyCHUPOBAHUE (U30) B TeJjle, CcoIepXxalleM
KaTHMOHHEE KOHCTPYKLUNU.

durypa 2

[poueHT pacuwemyneHuss SNAP-25 B HeMWpPOHAX 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 nos3a pEC50 mnss nBoNT/Al. (A, B, C) HeMpOHH CIMHHOTO
MO3T'a KPHCUMHEX 5SMOPMOHOB KYJIETUMBUPOBAJM B TeUueHMEe TpexX Helelb,
obpabaTHpBasin Catbvd B TeueHMe 24 YacoB, a 3aTeM OCYIECTBJIIAIN
BECTEPH-OJIOTTUHT C MCIIOJIE 30BaHMeEM SNAP-25-crieundpmnuecroro
aHTUTeJla. [JaHHBE [NPelCcTaBJIeHH KaK cpelHee f Cp. KB. Oll. IOJA Tpex
He3aBUCHUMEIX DKCIEPUMEHTOB, IIPOBOIMMHX C TpeMsd I[IOBTOpHOCTAMM. (D)
OTHOCUTeJIbHAa4g AKTMBHOCTB 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 KprCHMHEIX eSCN. Kaxmad Touka COOTBETCTBYeET

OTHOeJIbHOM IIapTrm u O3HadvaeT CpellHee IOJIA 3 He3aBMCHMMEBIX

omnpenejieHnuy pPEC50 0O KPUBOM 3aBUCHMMOCTM «KOHILEeHTpaluMsa - OTBeT»
(CRC), mnocTpoeHHOM IO 8 ToukaM. Kaxoasa KoHLeHTpaumsa Ha CRC Owna
OlleHeHa C TpeMda IIOBTOPHOCTAMU. IHaHHEle CpaBHeHMI aKTUBHOCTU
[IpencTaBJIeHE  Kak CpeldHee OJIisa napTun, BXOIAIMX B CIIMCOK,

COBOKYIIHEIE JaHHEe, 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 aHammuBe, NPOBOOMMOM IJISI
IpaBOTO MIM JIEBOI'O  KyIIoOJla MBIIMHOI'O JMadparMaibHOT'O  HepBa
(mPNHD) . TKaHb npaBoTro W JIeBOTO KyTioJla MBIIMHOT O
oradparMajlbHOT'O HepkBa MHKyOupoBaln ¢ Catbv4d wmimM C HaTUMBHBEM
BoNT/A1, Kak ykKasaHO Ha ojurype. CoKpaTUTEJIEHYID CIOCODOHOCTD
oradparMe pPerrMcTPMPORBRAJIM OO TeX IIop, I[IoKa CcokpameHusa OoJiblle He
OeTeKTUMPOBAJMChL, WM 1o nOpomectBum 140 wMuHYyT. Kaxmasa Touka
COOTBETCTBYEeT He3aBUCHUMEM OlIpenesieHuMAM. BeamumHa tTso O3Hadaer
BpeMs, Heo®xoOuMoe IJIS UHIUOUPOBAHUSA COKPATUTEJILHOM CIIOCODHOCTU
IpaBoOTO WM JIEBOT'O KYIIOJa MBIMMHOM IMadparMel Ha 50%.

[IocnnengoBaTeJILHOCTU

SEQ ID NO: 1. [locienoBaTEJIBELHOCTE HYKJIEMHOBOM KMUCJIOTEI
BoNT/Al.
SEQ ID NO:7. CKOHCTPYUPOBaHHANA IIOCJIeJOBATENBEHOCTL

HYKJIEMHOBOM KUCJIOTH BONT/Al «Cat-Cx».
SEQ ID NO:8. CKOHCTPYMPOBaHHAA aMMHOKMCIIOTHAasSA
mocyenoBaTelbHOCTE 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-Dx».

[TPVME PHL

Huxecrenywomme [IPUMEPH npuBOOATCHA B nejax MJITIOC TP Al
KOHKPETHEX BapMaHTOB OCYWeCTBJIeHMA WM300peTeHrusa U He  OOJDKHE
paccMaTpuMBaTBCA Kak oI'paHMueHMre obbeMa M300peTeHusa, 3adBJIEHHOTO
B dopMyJie M300peTeHUdd.

[IPVMEP 1

Bujio TIOJIyUeHO TPpM PasJIMUHHX BapMaHTa CKOHCTPYUPOBAHHOM
MOJIeKYJIEL BONT/Al B COOTBETCTBUM C HACTOANUM U300pEeTEeHMEM.

AMVMHOKMCJIOTH IJIS MOOMMKaALUMM (B calTax MyTaluuyu) OBUIM BHOpPAaHE
C YyUeTOM pialla Pa3JIMUHBEIX KPUTEPUEB.

3aMeHH OCTaTKOB OBUIM OCYIIECTBJIEHH IO CJEeNYIIIUM KPUTEPUIM:

1. Tun ocTaTka;

2. CrTereHb HOOCTYIIHOCTM OCTaTKa Ha IIOBEPXHOCTU;

3. Jlokanuzaluusa BO BTOPUUYHOM/TPETHUUHOM CTPYKTYPE;

4. Jlokanmm3aluMsad M3BECTHHX OQYHKIMOHAJIEHEIX IOOMeHOB BONT;

5. CTemneHb KOHCEPBATUMBHOCTM IIOCJIeIOBATEJILHOCTENM IJIS TIOOTHUIIOB
BoNT/A wman BoNT/E;

6. BO3MOXHOCTB BBeIEeHUA OOIIOJIHUTEJILHOT O camnrTa
YOUXUTUHU3ALNUNA .

B m»ToM mnpuMepe, IOJA MyTauuy ObJIM BHOpPaHE achnaparmH (Asn, N)
u rtiayTamuH (Gln, Q), TIOCKOJBKY OHM ABJIAKTCHA IIOJSAPHBEIMM, WMET
pas3Mep, aHaJIOTUUHHM pas3Mepy Lys, o00pa3yiT TOJILKO cJjladhe OUIIOJILHE
CBA3M C IOPYTMMM OCTaTKaMM, M COCTaBJIAKRT 14% OT BCexX OCTaTKOB B
MOJIEKYJIEe .

OcraTkum Asn u Gln, KOTOPHE BU3YaAJIbLHO OOHaAPYXMBAKLTCHA Ha
IIOBEPXHOCTHY MOJIEKYJIE, OBJIM UISHTUOUIMPOBAHH IO KPUCTAJJIMUECKOM
CTPpyKTYype BONT/Al (PDB ID: 3BTA) . 3TO O3HavaeT, UTO BCe
3aMeHeHHHEe OCTaTKM MMeT BHellHUM 3apdan. M3 2T0oT0 CIOMCKa MOXHO
WCKJIIOUUTEL Te OCTaTKM, KOTOPHEe MABRJAKRTCA HaMMeHee IMIOOXONANVMNM IJII
3aMeHH B COOTBETCTBMM C IIYHKTaMuM 3-5 BHIIEYKaA3aHHHX KPUTEPUEB
oTbopa (omepalusa HNOBTOPHOM MUTepaluu) .

HeKOHCepBaTMBHEE OCTATKM B BONT/Al ObIM WIOISHTUOUIMPOBAHL

IIoCpellCTBOM MX BHPaBHVMBaAaHMA C OTCTKaMM B BONT/A OIPYITHUX IIOOTUIIOB
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n OYHKLUMOHAJIBHO AaHaJIOTMUUHEIX CEPOTUIIOB BoNT/E. OcraTku,
BLEIABJIEHHEIE KakK OCHOBHEE OCTaATKM B OPYI'UX IIOCJEeIOBAaTEJIbLHOCTAX,
OBJIM BEIOpPAaHB KakK HaWJIyullMe KaHOMIOATHE OJIS 3aMeHH.

[locyie [IpOBeneHmnd rocjyienoBaTeJIbHEIX PayHIOB nrepaumum B
COOTBETCTBUNU C KpUTePpUAMU oTbopa, YKa3aHHEMU B pazmoernax,

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

KaHIUIATOR. Sl oCTaTKMU OBLIIN CKPUHUPOBAHE Ha BO3MOXHOE
IpUCyTCTBUE OOIIOJIHUT €JIb HEIX KOHCEeHCYCHHX nocJjienoBaTeJbLHOCTEN
YOUXUTVHU 3 Al (c VICIIOJIE 30BaHMeM cepBepa CKSAAP UbsSite).

HeCKOJIBKO MIOEHTUOUMUMPOBAHHEX OCTATKOB JIM3MHa OBJIM YyHaJleHH IIyTeM
X 3aMeHB Ha apIMHUH.

Koneunre penpe3eHTaTUBHEE CUHTE3UPOBaHHEE KaTMOHHEE
KOHCTPYKLUM, MMerIme IIOCJIegOBaATeJIbLHOCTHU BoNT/A1, [IePEeUUCIIEHEL
HIKe, M o0B0o3HaueHH Cat-A, Cat-B wm Cat-C. Kaxmasd KOHCTPYKUUA
VMeeT MOJIEKYJIAPHYK Maccy 149637 JajlbTOH.

Cat-A: N930K, S955K, (Q98991K, N1026K, N1052K, Ql1229K, N886K.

Cat-B: N930K, S955K, Q991K, N1026K, N1052K, Ql1229K, N954K.

Cat-C: N930K, S955K, Q991K, N1026K, NI1052K, Ql1229K, N1025K.

IIPVMEP 2

AMMHOKMCJIOTHEE IIocjlefoBaTeJbHOCTM BONT/B, F M E OBUIM OlleHEeHEH
Ha OCTaTKM-KaHIMOATH, KOTOPHE MOI'yT OBTH 3aMeHeHE ocTaTkaMu Lys
i Arg. Takad HOpelBapMUTeJibHasa OLleHKa I[I03BOJIAeT MIOeHTUOMUMPOBATH
OCTaTKM, KOTOPHE MOI'YyT OHTL SaMeHeHH ¢ I[IoJiyueHreM Oejika BoNT/B,
E mnm F, uMewnmero 06oJiee BEHCOKy® pl.

Boula TIpoaHalM3MpBOoaHa IIepBMUHAad IIOCJeNoBaTesIbHOCTL BoNT/B
(Ac: P10844), BoNT/E (Ac: 0Q00496) wu BoNT/F (Ac: P30996), wu
AMVHOKMCJIOTHEI COCTaB DTOM IIOCJHeNOBATEJIbBHOCTM CHUCTEeMaTU3UPOBaH B

HIDKeCJIeOymer TadJulile :

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

Kak BUMIOHO nus3 TaOJIMILIEL, YRKas3aHHEEe aAMMHOKMCIIOTHEIE
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[IOCJIENOBATEJIbHOCTU  UMMEKT TaKkoe  Xe foJpmoe UMCJIO  [TOJIAPHBIX
ocTaTkoB Asn/Gln, Kak »STO Habjomaercda B 2 BoNT/Al. B  osmHMx
[IOCJIeOOBATEJIbHOCT AX TaKxe IPUCYTCTBYET OTHOCUTEJIBLHO foJibmoe
UMCJIO KMCJIOTHEIX (Asp/Glu) oOCTaAaTKOB, KOTOPHE MOTYT OBTH 3aMeHeHH
B0 COOTBETCTBYKIMUMM HeMTPaJIbHHMU OCTaTKaMu (Asn/Gln), Jmbo
OCHOBHEIMM oOcCTaTkaMu (Lys wmiu Arg) .

I[IPMMEP 3

NoenTHOMKALIMS OPEOIOUTUTEJNBHEX IJISS MOOMOMKALIMM AaMMHOKMCIIOT
TOKCUHA KJIOCTPUIONMI

g nocJenoBaTeJibHOCTell BoNT/A, BoNT/B m BoNT/E wuMewnTCH
OaHHEe 00 MX I[oJIHOpasMepHOM CTPpYKType, OIHAaKo, OJIS OCTaJIbHHX
YeTHpEeX CEPOTUIIOB, MCXOIOA M3 MHPOPMalUM O IOCJIEeNOBATEJIBHOCTAX WU
UX CTPYKTYPHOM TOMOJIOTUM, OBJIa IIOCTpOeHa TeopeTHuuecKas MoOeJb C
IIOMOMEBI KOMIBITEPHOM OpoTrpaMmel LOOPP.

Kaxmas cTpykTypa OBJIa OpOaHalIM3MpOBaHa C IIOMOMBK [IPOTPaMME
ArealMol (BxondAme¥ B HOakeT nporpamMm CCP4), ¥ IOOCTYIHHE OCTATKU
ORI  MIOEHTUOMUMPOBAHHE KaK OCTaTKM, MMeKnIMe CyYMMapHOe  UMCJIO
BoJjiee, uYWeM 40. U3 2T0r0 CHOMCKa OBUIM BHEOpPAHE OCTATKM C IIOJIAPHEMU
OOKOBHIMM LeldgMU, ¥ OBJIO OTHaHO [IPelllouTeHMe OoCTaTKaM, KOTOPHE
ABJIAKTCSH JMOO KUCJIOTHEMM (Asp m Glu), Jmbo UMMenT aKUelTOPHY
DOKOBYIO elb c H-crasbn0 (Asn u Gln) . KoneuHasda crammga

KOMIIBEIOTEPHOI'O aHaJlM3a BRKJIIK4YWaeT OT@Op OCTaTKOB, HaXOOANMXCA MeXIy

o-crnmpajaMm U B—ueHHMM, 10 OaHHBEM aHaJinusza, NPOBOOMMOTO Ha
cepBepe Stride. CTpyKTypa KaXIoM MOJIEKYJIH OblJla BU3YaJIbHO OlleHeHa
OJIS UOEHTUOUKALUM OCTATKOB, HaXOOAMMXCSI B IIOTPaHMUHEIX oBJacTax,
M BTM OCTaTKM OTOpacHBaJM.

Iig BoNT/Al, CIMCOK IIIPeIlOoUTUTEJILHHX OCTATKOB OBJI OOIOJIHEH
OYHKLUMOHAJIBHO HeKOHCepBaTHBHLEIMU ocraTkamm, COCTaBJIAIVMA 1o
MeHbIeln Mepe 90% oT BCeX OCTaTKOB COIIOCTAaBJISAEMEIX
mocjenoBaTeJIbHOCTEeM [OCTaTKM C KPYIHHMU HEeOOJSAPHBEMM OOKOBBMMU
nensamu (Met, Pro, Phe, Trp) paccMaTpMBalMChk KaK 3KBMBAJIEHTHHE;
OCTaTKM C HeOOJIBIIMMM HEIOJSAPHEMM OOKOBHMM lLensamm (Gly, Ala, Val,
Leu, Ile) paccMaTpuBalinch Kak SKBUBAJIEHTHEE ; OCTaTKU C
KUCJIOTHEIMM  OOKOBEIMM  LeIAMU (Asp, Glu) paccMaTpUBaJILCh Kak

SKBUBAJIEHTHHE;, M OCTATKM C OCHOBHEMMY OOKOBHMU IIeIIAMAU (A]fg, LYS)
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paccMaTpmuBaliiCh Kak SKBUBAJIEHTHEE] . BoJjee KOHKPETHO, DTU
HeKOHCepBaTUBHEIE OCTAaTKH, KOTOpEEe OBUIM MIOSHTUOMUIMPOBAHHE Kak
OCHOBHEE OCTaTKM, COCTaBRJdlmMe TI[IO MeHbmey Mepe 10% oT Bcex
OCTaTKOB B I[IOCJIENOBATEJILHOCTAX, U HEKOHCEpPBAaTUBHEE OCTaTKM AsSn,
Gln, Asp mau Glu, OPUCYTCTBYHIME B MCXOOHOM IIOCJIeNOBaATEJLHOCTU,
OpIM BEIOPaHH B KadeCTBe KaHOMIOATOB.

IOisa OCTaBIMXCH CEepOTUIIOB OBLIIO IpOBEIEHO BHPABHMBAHUE
MHOXeCTBa mocJiemoBaTeJIbHOCTEN pa3JIMYHEIX IIOOTUIIOB B eJIax
BHIABJIEHUS OQYHKLUMOHAJBHO HEKOHCEPBATHMBHEIX OCTATKOB, KOTOpPHE OBJIM
MOeHTUOUUIMPOBAHE KakK OCHOBHHE OCTAaTKM, COCTAaBJAKIME I10 MeHbIen
Mepe 10% OT BCexX OCTATKOB B IIOCJeIOBaATEJIbHOCTAX.

Huxe npencTraBJIEHH IpennouTUTeJIbHEEe 0 MOOUUKALUA
AMMHOKMCJIOTE TOKCUHA KJIOCTPUIUN :

BONT/A:

HcnonesyeMile IIOCIENOBATEILHOCTU @

NneHTUOUKALIMOHHEIE HOMEPA :

BONT/A: P10845

BoONT/B : P10844

BONT/C1 P18640

BoNT/D: P19321

BoNT/E: Q00496

BoNT/F: YP 001390123

BONT/G: Q60393

TeNT: P04958

VCTOUHMK IIOJIYUEHMUSI CTPYKTYPHHEX OaHHBX

KpucrajmMyeckre CTPpYKTYPH BoNT/A (3BTA.pdb), BoNT/B (1lEPW) u
BoNT/E (3FFZ.pdb) OmuIM HOJyUeHH OT RCSB.

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

CTPYKTYPHEM aHalIu3

OoCcTyIlHEIE OCTaTKM OIpeleSiaiM C MCIOJBE30BaHMeEM [IpOI'pPaMMEl
ArealMol, Bxomsmey B HakeT Hnporpamm CCP4.

[IpucBamMBaHueE BTOPUUHOM CTPYKTYPH OCYIeCTBJIAJIN c

MCIIOJIb30BaHueM nporpamMel Stride.
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[IoTpaHMUHEIE OCTATKM OINpenesidly I[IyTeM BU3YaJIbHOM OLeHKU C
MCIIOJIb30BaHMeM IIpoI'paMMel RasMol.

AHaN'’s MIOCJIeIOBATEJILHOCTEN

[ToslHOpPpasMepHBle IHocJenoBaTeslbHOCTM BoONT  OvBUIM  HIOJIYUEHH OT
NCBT.

BripaBHMBaHME NIPOBOIONIIN C MCIIOJIE30BaHMeM KOMIILIOTEpPHOM
nporpamMmmel ClustalX.

[IPMMEP 4

KnnouuMpoBaHMe, BKCIPEeCCUS U OUMCTKA

IHK-xroOHCTPpYKLUUMN, KoOUpyllme CKOHCTPYUPOBAHHEE MOJIEKYJIEL
BoNT/A, ONMMCaHHHE B IIpUMepe 1, CUHTE3UPOBaJN, KJIOHMPOBaJIL B
SKCHPEeCCHOHHEM BekTop pJ40l, a 3aTeMm nepeHocusu B BL21 (DE3) E.
coli. B pesynabTaTe OBJIa IOCTUTHYTA CBEPXBKCIPECCUS PaCTBOPUMEBIX
pexoMBVHaHTHEX OenkoB Cat-A, Cat-B m Cat-C B BL21(DE3) E. coli.

PeKOMOMHAHTHO CKOHCTPpyUpOBaHHEHe BoNT oummany M3 JM3aTOB K.
coli KJacCUUYeCKMMM MeToIaMu xXpoMaTorpadumr. CHauaJla OCYIMeCTBIISIN
CTamMi OUMCTKM C MCIOJIE30BaHMeM KaTMOHOOOMEHHOM CMOJIE, a 3aTeM
OCYWEeCTBJIAIM CTaluln [IPOMeXyTOUHOM OUMCTKM C  MCIOJIb30BaHMUEM
TUOPpOoPOOHOM CMOJIH. Ilocjie BTOoT0o, PeKOMOMHAHTHHN OOHOLEIIOUEUHHM
CKOHCTPYMPOBAHHEM BONT pacmenjgsaluM I[IOCPeOCTBOM IIpPOTEOJIn3a, B
pesyJbTaTe uYero IoJydyaJM aKTUBMPOBAHHEIM OBYXIENOUueuHBl BONT.
3areM IIPOBOOMIIM KOHEUHYI CTaouio OUMCTKM OJ4 YyOaJlIeHMd OCTaJlbHEX
npuMecen.

[IPMMEP 5

XapakTepuBalnsa OUMIIEHHEIX CKOHCTPYMPOBAHHEX BONT

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

N3MepeHMre pl T[o0kKasajo, UYTO CKOHCTpyMpoBaHHEEe BONT umMmesn
BoJiee BEICOKOE 3HaueHue N303JIeKTPUUIeCKON TOUKHU, ueM
HeMOOUOULMPOBAHHEM (HaTUBHEIL) BONT/Al - cM. o¢urypy 1 u Tadauiy,

IIpeaCTaBJIEHHYIO HIMXE.
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Tabmnua 4

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

CnocoBHOCTE CKOHCTPYMPOBAHHEX BONT HOpoHMKATE B HEeVWPOHH U
pPacleljaTb SNAP-25 (MMIIeHb o4 RONT/AL) OLLeHUBAJIU C
VCIIOJIL30BaHMEM  HEeWPOHOB CIIMHHOTO MO3Ta KPBICVHEIX SMOPUOHOB
(eSCN) . Ha o¢urype 2 1oKas3aHo, UTO CKOHCTPYMpPOBaHHEE  BONT
COXPaHAIM Takyl Xe CIOCODOHOCTEL IIPOHMKATE B HEVMPOH M pPacHelliaThb
SNAP-25, kKak M HaTUBHHEM BONT/Al.

AKXKTMBHOCTE CKOHCTPpYMPOBaHHEX BONT IOONOJHUTEJIEHO OLEeHUBAJIML C
[IOMOIIBI0 aHajM3a, OPOBOOMMOIO C MCIOJL30BaAHMEM [IpaBOT'O MJM JIEBOTO
KyIloJla MBIIMHOTO IMadparMallbHOT'O Hepeka (mPNHD) . Ha o¢urype 3
[IoKas3aHo, uTo CKOHCTPYMUPOBAHHEE BONT COXpPaHAaAIu Takym xe
CIIOCOBOHOCTE MHIUOUMPOBATE COKpalleHMe MIpaBol'0 MM JIEBOTO KyIloJla
MBIIMHOM IradparMel, Kak ¥ HaTUBHEM BONT/Al.

Brl OpoBeIeH Iin VIiVOo aHajJM3 MEeTOIOOM OlleHKM aboyKIuKM IIaJIbleB
3aOHMX KoHeuHocTe¥ (DAS) mOJja onopelesleHMs aKTHMBHOCTHM, a Takxe
KOBodUIIMeHTa O0e30NaCHOCTU CKOHCTPYUPOEBaAHHOTO BONT O CpaBHEHUD C
AKTMBHOCTLI ¥ KO20OUIMEeHTOM ©Oe30NaCHOCTHM HaTUMBHOTO BONT/Al. O6e
ST MOJIEKYJIH MMeJiM ©oJiee BHCOKMUM KO2QOMIMeHT ©0e30IIacHOCTH, UYeM
HaTMBHELT BONT/Al, ¥ OBJIM HECKOJIBEKO 060Jlee AaKTHMBHEMM. llOJIyUeHHEEe

DaHHEE [IpeOcTabJieHH Hke (Tabmuua 4).
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Tabauia 4
IDosa DAS Josza misa
DAS EDso KosdpdpmuiimeHT
MoJekyJia 4 ~10% ABW
(rir/Menns ) Bes0mIacHOCTHU
(rir/Menns ) (I / MEIOL )
HaTtmBHas BoNT/Al
2 10-20 9,9-14,5 7
(n=5)
CKOHCTPYMPOBAHHAS
1,16 10-20 27,4 24
«Cat-A»
CKOHCTPYMPOBaHHAL
1,79 25 47,6 27
«Cat-B»

DAS EDso: BrUMCIIEHHad IOo3a, MHIOylupywomas DAS 2

INoza DAS 4: SKcHepMMeHTaJlbHad no3a, MHOyLUupykomas DAS 4

- BW: Macca TeJa

Q

- Joza mjgg ~ 10% ABW: BouMcIIeHHasa »Do3a, BH3HBaimasg 10%
CHMXeHMe BW 1o cpaBHeHMI C BW Ha nenb 0

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

KosdpduiimeHT 0e30MIacHOCTH npencraejgaeT cobour roxkaszaTeJib
HeTaTUBHOTO »sddexkTa I1o0cje BeeleHMa BoNT (moTepd MaccH) IO
OTHOIWEHNI K aKTMBHOCTM BoNT (mojgyMakcuMaJibHas oOlleHkKa aOoyKUum

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

Kak oTHomeHMe ~ 10% wMacce Teja (BW) x DAS EDsg, Tme ~ 10% BW
O3HavaeT KoJuUecTBO BONT (T /XUBOTHOE) , HeoOxommmoe mjua 10%
CHUXEeHU I MacCCEHI TeJla, a EDso O3HauvaeT KOJIMUECTBO BONT
(IIT/XMBOTHOE) , HOCTATOUYHOEe IJI HOOCTUXeHMsa DAS=2.

AHaims3 DAS OCVIIeCTBJIISIIN IyTeM MHBEKLUNA 20 MKJI
CKOHCTPYMPOBaAHHOTO TOKCHHA KJIOCTPUONM, IIPUTOTORBJIEHHOTO B
xeJlaTuH-bpochaTHOM Oydepe, B MKPOHOXHYI MBIIIY/COJIHEUHOE CIIJIeTeHUE
MBIM, C IIOoCJelyllel olieHKOW abIyKUMM HaJlblieB 3adHMX KOHeUHOCTel,
IPOBOOVMMOM KaK ONMCaHO paHee B nybaumxaumm Aoki (Aoki KR, Toxicon
39: 1815-1820; 2001).

[IPMMEP 6

IOpyrou CKOHCTPYUPOBAaHHEM TOKCHUH KJIOCTPUOUM COTJIaCHO
N300peTeHuK [IoJIydaJlM B COOTBETCTBUMM C KPUTEPUAMM, YKa3aHHBEMU
BHle B IpuMepe 1.

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

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

T1277R.

I[IPMMEP 7

JleueHMe MALIMEHTKM, CTpalanliel WeMHOM IMCTOHMEMN

50-JeTHAas KeHIIVHA, cTpamamwia g CrlacTuuecKom KpHUBOIeel,
HaxXoInjlaCk Ha CTallMOHapHOM JIeUeHMM B KJIMHMKEe, T'IOe OHa IIpOoXOoIuia
Kypc JeueHMsa IOyTeM BBeldeHMS B NeMHYID MBIILY TepaleBTUUeCKU
20PeKTUBHOTO KOJMUECTBa CTaHOApTHOTO OpeHdapaTa BoNT/A, oOHakKo, Y
STOM MallMeHTKM Habjmomajlack Oucharmsa, BHIBaHHAS pPaclIpocTpaHeHVeM
TOKCMHa B 00JacTb POTOIJIOTKM. OTOoM MHalUMeHTKe B MeVHHEe MBIILE
BROOMIIN MHBEKIIMIO NPUOIM3UTEIIBEHO 1,5 HT (mm BoJiee)
CKOHCTPYUPOBaAHHOTO BONT/A coTJjlacHO u300peTeHuio. Yepes 3-7 nOHen,
CTelleHb KpPUBOIeM Yy HNalUMEeHTKM 3HauuMTeJIbHO CHWXajlack, I[IpM 5STOM
Kakom-Jubo mucharmm He HabJoIaJock, M TMalMeHTKa MOoIJla OepXaTb
TOJIOBY ¥ ILJIeuM B HOPMAaJILHOM IIOJIOXEHMM II0 MeHBIeM Mepe B TeueHHue
nATU MeCHLEB. Tax Kak CKOHCTPYHUPOBAHHAA MOJIeKYyJia BONT/A
yoapxuBajlaCk B TKaHM B TeueHMe 0oJiee IJUTEJILHOTO IIeprola BpeMeHU
¥ IIOUTM He IMPOHMKAaJa B IpyI'Me OpITaHH, TO JeuvalMui Bpaud MOXEeT
Ha3HauUMTh BBelleHMe OOoJbIel0 KOJMUeCTBa JIEKapCTBEHHOTO IMIPOOyKTa
fe3 KakKoTro-JIMBO oOllaceHMsa BO3HUMKHOBEHUSA TIOOOUHEIX 5H2bdekToB, U
TakKoe yBeJIMUeHMe O3H OymeT oB0ecClneurBaTh DoJiee  IJIUTEJILHOE
oelcTBMe IIpelaparTa.

[IPMMEP 8

JleyeHMe IHalLlMEeHTa, CTpalallmero oSiedpapocrasMoM

47-JleTHUM MyXuMHa, CcTpajalmui ©6JedapocnasMoM, HaXOOMJICA B
KJIMHMKE Ha CTaluMOHAPHOM JIeUeHMM. OTOMY I[HalMeHTy OBJIO Ha3HadeHO
JeuyeHre TIIyTeM MWHBeKUMM 5 nr - 25 0O CKOHCTPYMPOBAaHHOTO BoONT/A
COTJIaCHO M300peTeHMI B JaTepaljibHYKR MHIILY IPedIJIIOCHEBOTO KpPYXKa
BEPXHEeTO BeKa ¥ B JlaTepallbHyn MBILY J[OIPEOIJIOCHEBOTO KPYXKa
HIDKHET'O BeKa. [Ipubins3mUTeSIbHO Uepes HemeJw, Y HSTOoTo IaluMeHTa

HabooajIock ocJjabJieHMe CHMIITOMOB, a IIO0 MeHbIleM Mepe uepes IIATh
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MecAleB, CHMITOMEL ITaAaHHOT'O 3afojleBaHus IIOJIHOCTBK McUesaliM, [Ipu
sTOoM, OJiepapornTo3a He HaBJOOAJIOCH. BHECOKMM YpPOBeHL 0e30MIaCcCHOCTU
[IOJIUIIenNTUIa COIJIaCHO MN300peTeHUO [I0O3BOJIAJ Jevalmemy Bpauy
[IOBHIIATE O3y DSTOTO I[IOJUIIeNTHIa U, TeM CcaMelM, YBeJMUMBAThH
IPOOOJIXKUTEJIBHOCTE €I'0 KJIMHUUEeCKOTO ndpderTa.

[IPVMEP 9

27-JIeTHUN MYyXUMHa, CcTpamjalmmi lepedpalibHEIM IIapaJiMuoM, IIPpU
KOTOPOM HabJmomoaJIMChk TakKMe CHUMIITOME, Kak IOebopMMpOBaHHasd «KOHCKAaLd
cromna» M @ 3aTpydHeHMe IIpu xonbOe, HaxoOouJicd B KJMHMKE Ha
CTalMOHapHOM JIEUEHUN . STOoT nauyveHT IIPOXOIONII JleueHue
TepaleBTUUeCKU 20PeKTUBHEM BoONT/A, B pes3yjbTaTe uUeTlOo HalJI0Ialloch
yJydlmeHre eTo INOXOIKM, HO BTO YJyUlleHMe CONPOBOXIANIOCH MHIIEUHON
cJaboCcTrD U foJiaMm B KOHEUHOCTHAX . IDaHHOMY  IIallMeHTy OBLIIO
Has3HadeHO  JIEUeHue I[IYTEeM MHBEKUUM  NPUOIU3UTEIBEHO 20 Or/xrm
CKOHCTPYUPOBAHHOTO BONT/A COIJIACHO M300peTeHMI B KaXOHM M3 OBYX
YUaCcTKOB MeOMaJlbHOTO U JaTepaJlbHOTO KyIoJla MKPOHOXHOM  MBIILIEL
IIOPaXeHHOM (BIX) HWXHEeM (MX) KOHeUHOCTH (ell) . UYepes HeneJw, I[IOXOOKa
y HaluMeHTa YyJjyudllajack, ¥ I[IpM SDTOM He HaOoIalloCchk KakKuUxX—JmMOOo
SABHEIX IODOUHHX 50PeKTOB, a I[I0 MeHbLIeM Mepe uepes UeTHpe MecHlla,
CUMIITOMBEL 5STOTO  3abfoJjieBaHMA  I[IOJIHOCTBI  MCUesalM. BO3MOXHOCTE
yBeJIMUeHNd IOOBH 3TOTO JIEKApPCTBEHHOTO CpeIncTBa [I03BOJIAJIa
IpOoOoJIXaThk JieueHue W, TeM CaMbM, YBeJMUMBATE I[IPOOOJIKUTEJIBHOCTD

ero IeNCcTBUA.



79

$OPMYJIA U3OBPE TEHHUA

1. Cnocof MHNOJIydeHMS CKOHCTPYMPOBAHHOTO TepalleBTUUeCKOTO
HeMpPOTOKCHHA KJIOCTPUOUN, BKJIIOY A0M1A MOOUGUK A0 IooMeHa,
CBSA3HBAKMETOCS C pPelenNTopoM TOKCHMHa KJjocTpuaui  (He—-momeHa),

HeMPOTOKCHHA KJIOCTPUIOMM HOJiS BBeIeHUSA II0 MeHblleM Mepe UeTHpex
AMVHOKMCJIO THEIX MOIMbHUKALMT, TaKUM obpasoM nojiyyas
CKOHCTPYMPOBAHHEM TepalleBTUUYECKUM HEeMPOTOKCUH KJIOCTPUIUM,

TIe IO MeHbIle¥ Mepe  UeTHpe yKasaHHBHEe  aMMHOKMCJIIOTHEIX
MoIOMbUK AN YBeJIMUMBAaKT N30BJIEKTPUUECKYI TOUKY (pI)
CKOHCTPYMPOBAHHOTO TepaleBTUUeCKOTO HEeWPOTOKCHMHA KJIOCTPUAMM IO
BeJIMUMHLE, KOTOpas II0 MeHblel Mepe Ha 0,2 eIMHMUH BHIEe, uYeM pIl
Kakoro—-Jjaubo IpyToro MUIEHTUUYHOTO HeMPOTOKCHMHa KJIOCTPUIAMM,  He
comepXamero IO MeHBIeM Mepe UeThHpe YKa3aHHHe aMMHOKMCJIIOTHHE
MoOuGUKaALUM, U

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJOCTPUIMM IOpelcTaBJjgeT cobol OOTYJIMHMUECKUV  HeMpPOTOKCHMH A
(BoNT/A), ¥ TIIO MeHbIIel Mepe UeTHpe VYKas3aHHHEe aMMHOKMCJIIOTHHE
MOIMOUKALIMM COCTOAT M3 MOIMOMKALMM IO MEHBIIEM Mepe JYeTHpex
aMMHOKMCJIOT, BHOpaHHEX 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 wm THR 1277, wiu

roe CKOHCTPYUPOBaHHHMN TepalleBTUYEeCKUN HeMpOTOKCHUH
KJIOCTPUIUM TIpencTaBjisgeT coboi BoNT/B, M IO MeHbIIEM Mepe UeTHpe
YyKaszsaHHEE aMMHOKMCJIOTHEE MOIOUPUKAUUM COCTOAT M3 MOIOUOUKALUNM IIO
MeHbIIe Mepe UYeTHpeX aMMHOKMCJIIOT, BHOpaHHHX uM3: 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 m ASN 1273, wiwu

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIUM MpencTaBisgeT cobor BoNT/Ci, M IO MeHbIIeM Mepe UeTHpe
YKasz3aHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT U3 MOIOUOUKALUNM II10
MeHbIlel Mepe UeTHpexX aMMHOKMCIIOT, BuHOpaHHEX M3: 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 m ASP 1081, wau

roe CKOHCTPYI/IpOBaHHBIﬁ TepaHeBTMT{eCKT/{ﬁ HeﬁpOTOKCMH
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KJIOCTPUIUM TIpencTaBjsgeT coboi BoNT/D, M IO MeHBIIeM Mepe UYeTHpe
YKas3aHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUM COCTOAT U3 MOIOUOUKALUNM II0
MeHBIIEY Mepe UYeTHpeX aMMHOKMCJIOT, BHOpPaHHHX uM3: 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, wuuu

roe CKOHCTPYUPOBaHHHMN TepalleBTUYeCKUN HeMpOTOKCHUH
KJIOCTPUIUM TIpencTaBjigeT coboi BoNT/E, M IO MeHbIIel Mepe UeTHpe
yKasaHHEE aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT M3 MOIUOUKALUNM IIO
MeHbIIe Mepe UYeTHpeX aMMHOKMCJIOT, BHOpaHHHX 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, wnm

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIUM TIpencTaBjsgeT cobor BoNT/F, M IO MeHbIIel Mepe UeTHpe
YKasz3aHHEE aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT M3 MOIOUOUKALUNM II10
MeHBIIEV Mepe UYeTHpeX aMMHOKMCJIOT, BHOpPaHHHX MWM3: 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, and ASP 1056, or

roe CKOHCTPYUPOBaHHEN TepalleBTUUYeCKUN HeVPOTOKCUH
KJIOCTPUIUM TIpencTaBjsgeT cobor BoNT/G, M IO MeHbIIel Mepe UeTHpe
YKasaHHEE aMMHOKMCJIOTHEE MOIOUPUKALMM COCTOAT M3 MOIOUOUKALMUNM IIO
MeHbIIe Mepe UYeTHpexX aMMHOKMCIIOT, BHOpaHHHX 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, wuiam

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUINM MOpedcTaBJgeT coBo¥ CTOJOHAUHEM HeWpoTokcUMH (TeNT), wu
IO MeHBIEW Mepe UeTHpe YKa3aHHHEe aMMHOKMCJIOTHEE MOIMMKALIUU
COCTOAT M3 MOOMOUKAUMM IO MeHBIeW Mepe UYeTHpeX aMMHOKUCIOT,
BHOpaHHHX mM3: 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 rme IO MeHbIEeW UeTHpe
YKa3aHHEE aMMHOKMUCJIOTHEE MOOUOMKALMM BHOpPAaHE U3

3aMEHH KMCJIOTHOTO aMVUHOKUCJIOTHOTO ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTaTKOM;

3aMeHH  KMCJIOTHOT'O  aMMHOKMCJIOTHOT'O  OCTaTKa  He3apaXeHHEM

AMVMHOKMCIIOTHEIM OCTaTKOM,
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3aMEeHH  He3apaXeHHOTO aMVUHOKUCJIOTHOTO ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTaTKOM;

VMHCepLUMM OCHOBHOT'O aMMHOKMUCJIOTHOT'O OCTaTKa; WU

V. OeJjlelMM KMCJIOTHOT'O aMMHOKMCJIOTHOT'O OCTaTKa.

2. Crnoco® YBEJIMUEeHU I UB0BJIeKTPUIECKOMN TOUKU (pI)
TepaleBTUUYECKOTO HEMPOTOKCHHA KJIOCTPUIMM, BRIOUYALINN MOOUOMKALINIO
OOMeHa, CBS3HBAKIETIOCA C pPeLelNTopoOM TOKCMHa kJjJocTpuimm (HC-
IooMeHa), HeMpOTOKCHHa KJOCTPUIMM IOJIS BBeleHMSa II0 MeHbIel Mepe
YeTHpex aMMHOKMCJIIOTHEX MoIOMbMKaliMi, TakuMm obpa3oM yBeJIuuuBas pl
CKOHCTPYMPOBAHHOTO TepaleBTUUECKOTO HEeMPOTOKCHMHA KJOCTPUANM,

TIe IO MeHbIle¥ Mepe  UeTHpe yKa3aHHBHE  aMMHOKMCIIOTHEIX
MOIUbUK AN YBEeJIUMUVBAKT N30BJIEKTPUUECKYI TOUKY (pI)
TepalleBTUUECKOTO HEeVWPOTOKCHMHAa KIOCTPUIMI OO BeJMUMHE, KOoTopasd IO
MeHbIle Mepe Ha 0,2 eOMHMUH BhRIle, dYeM pl Kakoro-Jmbo OpyToTo
MOEHTUUYHOTO HeVWPOTOKCUHa KJIOCTPUIAMM, He CoIepXamero II10 MeHbIen
Mepe UYeTHpe yKa3aHHBEe aMMHOKMCIIOTHHE MOOUQUKALUWM, U

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIMM IOpelcTaBJjgeT cobol OOTYJIMHMUECKUV  HeMPOTOKCHMH A
(BoNT/A), ¥ TIIO MeHbIIell Mepe UeTHpe YKa3aHHHEe aMMHOKMCJIIOTHHE
MoOIMOUKAIMM COCTOAT M3 MOIMOMKALMM IO MEHBIIEM Mepe JYeTHpex
aMMHOKMCJIOT, BHOpaHHEX 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 m THR 1277, wnu

roe CKOHCTPYUPOBaHHEM TepalleBTUUYEeCKUN HeVpPOTOKCUH
KJIOCTPUIUM TIpencTaBjisgeT coboi BoNT/B, M IO MeHBIIEN Mepe UeTHpe
YKaszsaHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT U3 MOIOUOUKALUNM IIO
MeHBIIE Mepe UYeTHpeX aMMHOKMCJIIOT, BHOpaHHHX uM3: 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 983, ASP 994, GLU 997, ASN
1012, ASN 1019, ASP 1030, AsSP 1047, AsSP 1049, GLU 1065, GLU
1072, GLN 1176, GLU 1189, GLU 1252 m ASN 1273, wimu

Toe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUINUM MpencTaBisgeT cobor BoNT/Ci, M IO MeHbIIeM Mepe UeTHpe
YKaszsaHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUM COCTOAT U3 MOOUOUKALUNM IO
MeHBIIEY Mepe UYeTHpeX aMMHOKMCJIOT, BHOpPaHHHX M3: 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,
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ASP 1064, GLU 1079 m ASP 1081, wmum

Toe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVPOTOKCHUH
KJIOCTPUINUM TIpencTaBjisgeT cobo BoNT/D, M IO MeHBbIIelN Mepe UYeTHpe
YKasaHHEE aMMHOKMCJIOTHEE MOIOUPUKALMM COCTOAT U3 MOIOUOUKALUNM IIO
MeHbIIeM Mepe UYeTHpex aMMHOKMCIIOT, BHOpaHHHX 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, wnimu

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCUH
KJIOCTPUIOIUM TIpencTaBjsgeT cobor BoNT/E, M IO MeHbIIEM Mepe UeTHpe
yKaszsaHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT M3 MOIOUOUKALUNM IO
MeHBIIe Mepe UYeTHpeX aMMHOKMCJIOT, BHOpaHHHX 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, wnm

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIOUM TIpencTaBjisgeT cobor BoNT/F, M IO MeHBbIIeN Mepe UYeTHpe
YKasz3aHHEEe aMMHOKMCJIOTHEHE MOIOUPUKALUM COCTOAT U3 MOIOUOUKALUNM II10
MeHBIIEY Mepe UYeTHpeX aMMHOKMCJIOT, BHOpPaHHHX 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, and ASP 1056, or

roe CKOHCTPYUPOBaHHHMN TepaleBTUYEeCKUN HeMpOTOKCHUH
KJIOCTPUIUM IpencrTapyiseT cobo BoNT/G, ¥ IO MeHbIel Mepe UeTHpe
yKaszsaHHEE aMMHOKMCJIOTHEE MOIOUPUKALUMM COCTOAT M3 MOIOUOUKALUKM IIO
MeHbIIe Mepe UYeTHpeX aMMHOKMCJIIOT, BHOpaHHHX uM3: 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, wnmwm

rne CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJOCTPUIONM MOpedcTaBJgeT coBo¥M CTOJOHAUHEM HeWpoTokcHMH (TeNT), wu
IO MeHBIEW Mepe UeTHpe YKa3aHHHEe aMMHOKMCIJIOTHEE MOIMMKALUU
COCTOAT M3 MOOMOUKALMM IO MeHBIeM Mepe UYeTHpeX aMMHOKUCIOT,
BHOpaHHHX wM3: 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

TIe IO MeHBbIIEM UYeTHpe YyKa3aHHEE aMUHOKMCIIOTHEE MOIOUQUKALIUM

BEHIOPAHEL U3:
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i. 3aMeHH  KMCJIOTHOT'O AMMHOKHUCIIOTHOT'O OoCTaTKa  OCHOBHEM
AMMHOKMCJIOTHEIM OCTAaTKOM;

ili. BaMeHH KMUCJIOTHOTO AaMMHOKMCJIIOTHOTO OCTaTKa He3apIXKeHHBM
AMMHOKMCJIOTHEIM OCTaTKOM;

iii. =3amMeHH HeBapPIKEHHOTO AaMMHOKMCJIOTHOTO OCTaTKa OCHOBHEM
AMMHOKMCJIJIOTHEIM OCTAaTKOM;

iv. MHCepUMM OCHOBHOTO aMMHOKMCJIOTHOTO OCTaTKa,; WIu

V. OeJleUM KUCJIOTHOI'O aMMHOKMCJIOTHOTO OCTaTKa.

3. Cnoco® mno mn. 1 wim 2, T'Oe IO MeHbBIIeM Mepe UYeTHpe
YKasaHHBEE aMMHOKUCIIOTHHEE MOOUOMKALMKM BBOLOAT IOCPEOCTBOM:

a. CHMHTe3a I0oCJIeloBaTeJIbHOCTU HYKJIEMHOBOM KMCJIOTEHE, KOTOpas
KOOMpyeT CKOHCTPYUPOBAHHBIM TepaleBTUUeCKUN HeMpPOTOKCUH
KJOCTPUIONM, cCcoIepXamui I[I0 MeHbIel Mepe UeTHpe aMMHOKMCJIIOTHHX
MOOUOUKALIUM,; WJINU

b. IpenocTaBJIeHME IIOCJIEDOBATEJILHOCTHU IOHK, KoIMpyomen
HEeMPOTOKCUH KIOCTPUIMM, ¥ MOOIMOMKALMIO IIocjeloBaTeJibHOCTM IOHK mis

BBeIOeHUsS II0 MeHbllen Mepe UJYeTHpeX aMMHOKMCIIOTHEX MO,JIM(]_)MKaLU/Iﬁ B

KOOUPY MBIV CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVPOTOKCUH
KJIOCTPUIONN .
4, CKOHCTPYUPOBaHHEN TepalleBTUUYeCKUN HeVPOTOKCUH

KJOCTpUInM, colepxammuy SEQ ID NO: 2, KOTOpad HuMeeT II0 MeHbIeu
Mepe UYeTHpe aMMHOKMCJIOTHEE MOIMOUKALMM, PaCIOJIOXEHHEe B IOMeHe,
CBASHEBAKIMEMCS C pPelelTopPOM TOKCHMHa KJIOCTpuIuM (He-ImomeHe),

TOHe IO MeHbllel Mepe  UeTHpe yKa3aHHHEE  aMMHOKMUCJIIOTHEHE
MOIOMOUKaLUN YBEJIMUYMBAaKnT N303JIeKTPUUECKYIO TOUKY (pI)
CKOHCTPYMPOBAHHOTO TepaleBTUUEeCKOTO HeMpOTOKCHMHa OO BeJIMUMHH,
KOoTopasa IO MeHbIleV Mepe Ha 0,2 eOVHMUIH BbIe, uYeM pl HeMpOTOKCHHA
KJOCTpuUouii, comepxamero SEQ ID NO: 2, He coIepxamero IO MeHblel
Mepe UeTHpe YyKasaHHBEe aMMHOKMUCJIOTHHE MOIOUOUKAIINM,

TIe TIO MeHbIleM Mepe UYeTHpe aMUHOKMCIIOTHHEE MOOUOMKAILIUU
COCTOAT M3 MOOMOUKALUMM IO MeHBIeW Mepe UYeTHpeX aMMHOKUCIOT,
BHOpaHHHX mM3: 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, mu THR 1277, wu

TIe IO MeHBbIIEM UYeTHpe YyKa3aHHEE aMUHOKMCIIOTHEE MOIOUQUKALIUM

BEHIOPAHEL U3:
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3aMeHEL KMUCJIOTHOT'O AMMHOKUCIIOTHOT'O ocTaTkKa OCHOBHEIM
AMMHOKMCJIOTHEIM OCTAaTKOM;

3aMeHB  KUCJIOTHOTO AMMHOKUCIJIOTHOT'O oCTaTKa  He3apaKeHHBM
AMMHOKMCJIOTHEIM OCTaTKOM;

3aMeHEL He3apAXeHHOTO AMMHOKMCIJIOTHOT'O ocTaTka OCHOBHEIM
AMMHOKMCJIJIOTHEIM OCTAaTKOM;

MHCepLUMM OCHOBHOTO aMMHOKMCJIOTHOI'O OCTaTKa; WIKn

V. »meJjeumy KUMCJIOTHOTO aMMHOKMCJIOTHOTO oCTaTka. 5. Cnocod® 1o
JodoMy n3 I, 1-3 VI CKOHCTPYUPOBAHHHM TepalleBTUYeCKUN
HeMPOTOKCUH KJIOCTPUOUN 1o . 4, roe CKOHCTPYUPOBAHHEM
TepaleBTUUeCKUY HeMPOTOKCUH KJIOCTPUIMMN :

KOOUPYeTCsaS HYKJIEOTUIOHOM IIOCJedoBaTeJIbHOCTLIO, VMeomey 10
MeHbme¥ Mepe 90% UMOEHTHMUHOCTM IocjieloBaTeJIbHOCTM ¢ SEQ ID NO: 3,
U/ WM COOEPXUT aMUMHOKMCJIOTHYI0 I[IOCJeNOBATeJILHOCTL, MMEKMyHn IO
MeHbIe¥ Mepe 90% MOEHTUMUYHOCTHL I[OCJHeHOoBaTeJItHOCTM C SEQ ID NO: 4;
or

KOOUPYeTCHa HYKJIEOTUMIOHOM IIOCJedoBaTeJIbHOCTLIO, VMemey  II0
MeHbmer Mepe 90% MOEHTHMUHOCTL IocjeloBaTeJIbHOCTM ¢ SEQ ID NO: 5,
U/ VNIV COOEPXUT aMUMHOKMCJIOTHYIO I[IOCJeNOBATeJILHOCTL, MMEKIyHn IO
MeHbIleV Mepe 90% MOEHTMUYHOCTM IIOCJeHoBaTeJJtHOCTM C SEQ ID NO: 6;
NI

KOOUPYETCHaS HYKJIEOTUMIOHOM IIOCJEeIOBaTEeJIbHOCTLIO, VMeKmey  II0
MeHbIle Mepe 90% MOEHTUMUHOCTM IocJemoBaTeJibHOoCTM ¢ SEQ ID NO: 7,
U/UIV  COHOEPXUT aMUHOKUCJIOTHYIO IIOCJIeNOBAaTeJIbHOCTL, MMEKIYl II0
MeHbIEeV Mepe 90% mMmeHTHMUHOCTM C SEQ ID NO: 8; wuiu

KOOUPYeTCsS HYKJISOTUIHOM IIOCJIedOBaTeJIbHOCTLIO, VMeome  II0
MeHbMe Mepe 90% MOEHTHMUHOCTM IocJiemoBaTeJIbHOCTM ¢ SEQ ID NO: 9,
U/ WM COOEPXUT aMUMHOKMCJIOTHYIO I[IOCJIeNOBaTeJIbHOCTL, MMEKIyHn IO
MeHbIe wMepe 90% MIEHTHMUHOCTE [OcCJeloBaTeJIbHOCTM ¢ SEQ ID NO:
10.

6. CKOHCTPYUPOBaHHLM TepaleBTUUeCKUN HeMpPOTOKCUH
KJIOCTPUIONM, CcoIepXalri I[I0 MeHbIeM Mepe UeTHpe aMMHOKMCJIIOTHLE
MOIUOUKALINM, PacCIOJIOXKEeHHEe B IOOMeHe, CBA3HBAKIEMCH C PelelTopoM
TOKCHHa KJoCTpuiu (Hc-momene),

e IO MeHblley  Mepe yeTEpe  YKa3aHHHE AMUHOKHUCJIO THEIE
MOIMOUMK AL YBEJINYNBAaKnT M30BJIEKTPUUECKYIO TOUKY (pI)
CKOHCTPYMPOBAHHOTO TepaleBTUUECKOTO HeMPOTOKCHMHAa OO BeJIMUMHEH,
KOTopasd IO MeHbmer Mepe Ha 0,2 eIMHMIH BBIe, YeM pl KakKoTo-JmMOO
IPYTOTO MIEHTUUHOTO HEeWPOTOKCHMHa KJIOCTPMIMM, He comepXamero IIO

MeHbIIeMn Mepe UYeTHpe YKa3aHHEE aMVMHOKVCIIOTHEIE MO,JIT/[(]_)T/[KB.LLMM, 12
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roe CKOHCTPYUPOBaHHEN TepalleBTUUYeCKUN HeVPOTOKCHUH
KJIOCTPUINUM TIpencTaBjsgeT coboyr BoNT/B, M IO MeHBIIEN Mepe UYeTHpe
YKasaHHEE aMMHOKMCJIOTHEE MOIOUPUKALMM COCTOAT U3 MOIOUOUKALUNM IIO
MeHBIIEY Mepe UeTHpeX aMMHOKMCJIIOT, BHOpaHHEX 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, AsSP 1030, ASP 1047, ASP 1049, GLU 1065, GLU
1072, GLN 1176, GLU 1189, GLU 1252 m ASN 1273, wiu

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCUH
KJIOCTPUIUM MpeldcTaBysgeT coboi BoNT/Ci, M IO MeHbIIeM Mepe UeTHpe
yKaszsaHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT M3 MOIOUOUKALUNM IO
MeHBIIe Mepe UYeTHpeX aMMHOKMCJIOT, BHOpaHHHX M3: 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 m ASP 1081, wmm

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIUM TIpencTaBjsgeT cobor BoNT/D, M [0 MeHbIIeN Mepe UYeTHpe
YKasz3aHHEEe aMMHOKMCJIOTHEE MOIOUPUKALUUM COCTOAT U3 MOIOUOUKALUNM IO
MeHBIIEY Mepe UYeTHpeX aMMHOKMCJIOT, BHOpaHHHX uW3: 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, wmmu

roe CKOHCTPYUPOBaHHEN TepaleBTUYECKUN HeMpOTOKCHUH
KJIOCTPUINY IpencTapyseT cobo BoONT/E, ¥ IO MeHbIel Mepe UYeTHpe
YKasaHHEE aMMHOKMCJIOTHEE MOIOUPUKALMM COCTOAT M3 MOIOUPUKALUNM IIO
MeHbIIeY Mepe UYeTHpeX aMMHOKMCJIOT, BHOpaHHHX 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, wnm

rne CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIUM TIpencTaBjsgeT cobor BoNT/F, M [0 MeHbBIIelM Mepe UeTHpe
YKasaHHEEe aMMHOKMCJIOTHEE MOOUQUKALUUM COCTOAT U3 MOIOUQUKALUNM IO
MeHbBIIeV Mepe UYeTHpeX aMMHOKMCJIOT, BHOpaHHHX uW3: 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, and ASP 1056, or

roe CKOHCTPYUPOBaHHEN TepalleBTUUYEeCKUN HeVPOTOKCUH
KJIOCTPUIUM TIpencTaBjsgeT cobor BoNT/G, M IO MeHBIIel Mepe UYeTHpe

YRazsaHHBEIe aMMHOKMCIIOTHEIE MO,JII/I(]_)I/IKB.LU/H/I COCTOAT W3 MOHM@MK&IL{I/H/L I10
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MeHBIIE Mepe UeTHpeX aMMHOKMCJIIOT, BHOpaHHHX uM3: 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 104¢,
ASP 1057, GLU 1073, ASN 1075 m ASN 1090, wau

roe CKOHCTPYUPOBaHHHM TepaleBTUYECKUN HeMpOTOKCHUH
KJIOCTPUONY IIpelcTaBJgeT coBoM CTOJOHAUHEM HeMpOoTOKCHMH (TeNT), u
II0 MeHblle¥ Mepe UYeThHpe YyKasaHHHEe aMUHOKUCIIOTHHE MOIUOUKAIIUU
COCTOAT M3 MOoOMOMUKALMM TI[IO MeHbIeM Mepe UYeTHpeX aMMHOKMUCIIOT,
BHIOpaHHHX mM3: 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 rme IO MeHbIEeV UYeTHpe
YKasz3aHHEE aMVMHOKMUCJIOTHEE MOOUOMKALMM BHOpPAaHE U3

3aMeHH KUCJIOTHOTO aMUHOKMUCJIOTHOT'O ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTAaTKOM;

3aMeHH  KUCJIOTHOT'O  aMMHOKMCJIOTHOI'O  OCTaTKa  He3apsSXeHHEM
AMVHOKMCJIOTHEIM OCTAaTKOM;

3aMEeHH  He3apaXeHHOTO aMVUHOKUCJIOTHOT'O ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTAaTKOM;

MHCepLUMM OCHOBHOT'O aMMHOKMCJIOTHOT'O OoCTaTKa; WU

V. OeJlelMM KUCJIOTHOTO aMMHOKMCJIOTHOT'O OCTaTKa.

7. CKOHCTPYUPOBaHHEIN TepalleBTUUYeCKUN HeVPOTOKCUH
KJIOCTpUOMy, comepxamui oT 1 mo 80 aMMHOKMCJIOTHHIX MOOUOUKALINMA,
PacCIOJIOXeHHEX B Hen—IOMeHe TOKCHMHa KJIOCTPpUIOMM, IOe yKa3aHHHe oT 1
no 80 aMMHOKMCJIOTHHX MOIMOMUKALMY YBeJUUMBALT MW303JIEKTPUUIECKYIO
TOUKy (pl) CKOHCTPYMPOBAHHOT'O HeVPOTOKCHMHAa IO BEeJMUMHE, KOTOopas
1o MeHbImeM Mepe Ha 0,2 eIMHMUHB BBIe, uYeM pl KakoTo-JmMbo IOpyToTo
aHaJIOTMYHOTO TOKCHMHA KJIOCTPUINWYV, He coIepXameTro II0 MeHbIleM Mepe
oT omHOM mo 80 yKaszsaHHBX aMMHOKMUCJIOTHHX MOOUOUKAIINY,

17

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIOUM NIpeOCTaBJIgeT COOOM:

CKOHCTPYUPOBaHHEN BoONT/B, wuMmewomui pl HO MeHbmel Mmepe 5,5, u
or 1 mo 80 aMMHOKMCJIIOTHHX MOOMOMKALMUNM cCcolepXaT MOOMOMKALUI OIHOM
niam ©GoJee: 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 m GLU 1072;

CKOHCTPYUPOBAHHEN BONT/Ci, uMelmmui pl OO MeHbIIeN Mepe 5,7, u
or 1 mo 80 aMMHOKMCJIOTHEIX MOOMOMKALUNM CcolepXaT MOOMOMKALMI OOHOM
niam ©BoJjiee m3: ASN 881, ASP 898, GLU 916, GLU 927, ASN 952, ASN
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964, ASN 965, ASN 984, GLU 985, ASP 986, ASP 996, ASN 1000, GLU
1036, ASN 1041, ASP 1062, ASP 1064, GLU 1079 m ASP 1081;

CKOHCTPYUPOBaHHEM BONT/D, wmMmewnmuit pl Ho MeHbmelr Mepe 5,7, u
or 1 mo 80 aMMHOKMCJIOTHEIX MOOMOMKALUM CcolepXaT MOOMUMKALMIO OIHOM
nwiau 6oJjiee 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 m GLU
1066;

CKOHCTPYMPOBaHHEM BONT/E, wuMmelomui pl IO MeHbIeM Mepe 6,2, U
or 1 mo 80 aMMHOKMCJIIOTHHEX MOOMOMUKALUNM cCcolepXaT MOOMbMKaALMI OIHOM
i OBoJjiee 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 m ASN 1035;

CKOHCTPYMPOBaHHEM BONT/F, wuMmenmmit pl 1o MeHbmel Mmepe 5,8, u
or 1 mo 80 aMMHOKMCJIOTHHX MOOMOMKALUNM cCcolepXaT MOOMOMKALUI OIHOM
i BoJjiee 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, u
ASP 1056;

CKOHCTPYUPOBaHHEN BONT/G, wuMmewnmuit pl mo MeHbmelr Mepe 5,4, u
or 1 mo 80 aMMHOKMCJIOTHEIX MOOMOMKALUM CcolepXaT MOOMUOMKALMIO OIOHOM
mwian 6oJjiee 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; wmm

CKOHCTPYMPOBAHHEIM CTOJIOHAUHHY HeMpoToKcUH (TeNT), MMemUi
pl nto MeHbmel Mepe 6,0, M or 1 mo 80 aMMHOKMCIJIOTHHX MOOMIUKALIMM
comepxaT OIHY WM OoJjiee 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

e oT 1 mo 80 aMMHOKMCIIOTHEIX MOIMOMKaUMM BHOpPAaHHE U3:

3aMeHH KMCJIOTHOT'O aMVUHOKUCJIOTHOT'O ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTAaTKOM;

3aMeHH  KUCJIOTHOT'O  aMMHOKMCJIOTHOI'O  OCTaTKa  He3apsSXeHHEM
AMVHOKMCJIOTHEIM OCTAaTKOM;

3aMEeHH  He3apAaXKeHHOTO aMVUHOKUCJIOTHOT'O ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTaTKOM;

VMHCepLUMM OCHOBHOT'O aMMHOKMUCJIOTHOT'O OCTaTKa; WU

V. »ODeJjiellry KMCJIOTHOI'O aMMHOKMCJIOTHOI'O OCTaTKa.
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8. Crnocof TMOoJiydeHMA CKOHCTPYMPOBAHHOTO TepaleBTUUEeCKOI'O
HeVMpOTOKCHHA KJIOCTPUONM, BRJIOU AN MOIOIUOMKALIAIO He-nmomeHa,
HeVPOTOKCHHA KJIOCTPUAMM IJs BBeleHusa oT 1 mo 80 aMMHOKMCJIIOTHBIX
MoIoMbGUKalLNM, TaKUM obpazoM nojydas CKOHCTPYUPOBaHHEIM
TepaleBTUUYECKUN HeMPOTOKCUH KJIIOCTPUANN,

roe oT 1 pmo 80 ykKasaHHEX aMMHOKMCJIOTHEIX  MOIMOMKALIMN
YBeJUUYNBAKT N303JIEKTPUUECKYIO TOUKY (pI) CKOHCTPYMPOBAHHOT'O
TepalleBTUUEeCKOTO HEeVMPOTOKCHMHA KIOCTPUIMM OO BeJMUMHBE, KOoTopasd IO
MeHbIe Mepe Ha 0,2 eOMHMIH BbIe, uYeM pl Kakoro-Jmdo OpYyToTro
MOSHTUYHOTO HEeVPOTOKCHMHAa KJIOCTPUIMUNM, He comepxamero oT 1 mo 80
YKa3aHHBEX aMMHOKMCJIOTHHX MOOMOUKALUM, U

TIe CKOHCTPYUPOBaHHEM TepalleBTUUeCKUN HeVPOTOKCHUH
KJOCTPUINM HOpelcTaBjgeT cobol DOTYJIMHMUECKUY  HeMPOTOKCHMH A
(BoNT/A), m orT 1 pmo 80 ykKasaHHBEX aMUHOKMUCJIOTHEIX MOIMOMKAIIMI
comepxaT MoIMOMKALMILD OOHOM MIM ©OoJee mM3: 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 m THR 1277, wiu

TIe CKOHCTPYUPOBaHHEN TepalleBTUUYeCKUN HeVPOTOKCUH
KJIOCTPUOUNM TIpencTaBjigeT codor BoNT/B, m or 1 mo 80 ykKa3aHHHX
AMMHOKMCJIOTHHX MOIMOUKALIMNI COoIepXaT MOOAMOMKaLMI OOHOM wmim OoJiee
n3: 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 m ASN 1273, wnau

TIe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIOUNM MOpelcTaBjigeT codoim BoNT/Ci, u oT 1 mo 80 yKa3aHHHX
AMMHOKMCJIOTHEX MOOUOUKALMM COOepXaT MOOIUOMKALMI OIHOM MM ©OoJiee
n3: 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 m ASP 1081, wam

TIe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIOUNM IIpencTaBjigeT codol BoNT/D, m or 1 mo 80 ykKa3aHHHX
AMMHOKMCIIOTHEX MOOUOUKALMM COOepXaT MOIMOMKALMI OIHOWM MM OoJiee
n3: 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, wam
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roe CKOHCTPYUPOBaHHEN TepalleBTUUYeCKUN HeVPOTOKCHUH
KJIOCTPUIOUNM TIIpencTaBjigeT codol BoNT/E, m or 1 mo 80 ykKa3aHHHX
AMMHOKMCJIOTHEX MOOUOUKALMM COOepXaT MOIMOMKALMI OIHOM MM OoJiee
n3: 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, wum

Toe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVPOTOKCUH
KJIOCTPUIOUNM IIpencTaBjigeT codol BoNT/F, m or 1 mo 80 yKas3aHHHX
AMMHOKMCJIOTHEX MOOUOUKALIMM COOepXaT MOOMOMKALMI OIHOM MM OoJiee
n3: 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, and ASP
1056, or

roe CKOHCTPYUPOBaHHEM TepalleBTUUYeCKUN HeVpPOTOKCHUH
KJIOCTPUIOIUNM IIpencTaBjigeT codol BoNT/G, m or 1 mo 80 yKa3aHHHX
AMMHOKMCIIOTHHX MOOUOUKALMM COOepXaT MOIMOMKALMI OIHOWM MM OoJiee
n3: 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, wmm

Toe CKOHCTPYUPOBaHHEN TepalleBTUUYeCKUN HeVPOTOKCUH
KJOCTPUIOMM MOpencTaBJIgeT coOoM CTOJOHSAYHEM HeMpOoTOKCHMH (TeNT), wu
oT 1 pife) 80 yKasaHHEBX AMUHOKMCJIOTHHX  MOOMOUKALMM  COIEepXaT
MOOMOMKALMIO OOHOM MM ©OoJjee 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 rme
10 MeHbIeW YeTHpe YyKa3aHHBEe aMUMHOKMCIIOTHHE MOAMOMKALUM BHOpPAHE
nus:

3aMeHH KUCJIOTHOTO aMUHOKMCJIOTHOT'O ocTaTka OCHOBHEBEIM
AMVUHOKMCJIOTHEIM OCTAaTKOM;

3aMeHH  KUCJIOTHOT'O  aMMHOKMCJIOTHOT'O  OCTaTKa  He3apsXeHHEM
AMVUHOKMCJIOTHEIM OCTAaTKOM;

3aMEeHH  He3apAaXeHHOTO aMVUHOKUCJIOTHOT'O ocTaTka OCHOBHEIM
AMVHOKMCJIOTHEIM OCTAaTKOM;

MHCepLUMM OCHOBHOI'O aMMHOKMUCJIOTHOI'O OCTaTKa; WIu

V. OeJlelMM KUCJIOTHOT'O aMMHOKMCIJIOTHOT'O OoCTaTKa.

9. Crnoco6 1o 1II. 3, rge oT 1 1mo 80 aMMHOKMCJIIOTHEIX
MoOIMOUKALMY BBOLOAT [IOCPENCTBOM:

a. CHHTe3a IIOCJIeNOBaTeJIbHOCTY HYKJEMHOBOW KUCJIOTH, KOTOpas

roompyetT CKOHCTPYI/IpOBaHHBIﬁ TepaHeBTMT{eCKV[ﬁ HeﬁpOTOKCMH
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KJOCTpUInM, colepxamuii oT 1 nmo 80 aMMHOKMCJIIOTHHX MOOMOUKALIMM;
WM

b. npenocTaBJIeHHKE IIOCJIEDOBATEJILHOCTHU IOHK, KoIOMpyomen
HEeMPOTOKCUH KJIOCTPUIMM, ¥ MOOMOMKALMIO IHocJeloBaTeJIbHOCTM IOHK misd
BBeleHusa oT 1 npo 80 aMMHOKMCJIOTHEIX MOOMOUKALUM B KOIUPYEMBIM
CKOHCTPYUPOBAHHHY TepaleBTHUUEeCKUM HEeVPOTOKCUH KJIOCTPUIMM.

10. Cnoco6 mno JgodboMy M3 III. 1-3, 5, 8 wmiam 9 wIm
CKOHCTPYMPOBAHHEM  TepaleBTUUECKUY  HeMPOTOKCUH  KJIOCTPUIMM  IIO
JoboMy M3 IId. 4-7, roe CKOHCTPYUPOBAHHHM TepalleBTUYeCKUN
HeMPOTOKCUH KJIOCTPUIUNV MMeeT KO2(oMUMeHT Oe30IIaCHOCTHM II0 MeHbIeM
Mepe 8, TIOe ko3bduIMeHT 0e30NacCHOCTM BHUMCISLT KakK IT03y TOKCUHA,
HeoBxomumy®n mOjasa —10% wmM3MeHeHMA MacCH TeJla, W3MEepeHHOTO Kak
Ir/MBIIL, ¥ OeJIeHHyH Ha EDsg, M3MepeHHYHn Kak IIT/MBL, IO DAS, Tme
EDso paBHa Oo3e, HeOoOXOOMMOW NOJ4 IIOJIyUeHMA OlleHKM o DAS, paBHOM
2.

11. Crnoco6 1no JmwobdoMy M3  III. 1-3, 5 mm 8-10 1w
CKOHCTPYMPOBAHHEIM TOKCHUMH KJIOCTPUIMM 10 Jiobomy M3 mnmn. 4-7 wmam 10,
Toe aMVHOKMCJIOTHY (BIE ) MOIVOUKALINI (1) BEHIOMpPAT n3 ocTaTkKa
acrnapalMHOBOM KMCJIOTE, OCTaTKa IJIYTaMMHOBOM KMCJIOTH, OCTaTKa
TUCTUOMHA, OCTaTKa CepMHa, OCTaTkKa TPpeOHMHa, OCTaTKa aclapaluHa,
ocTaTka IJIyTaMMHa, OoCTaTkKa LMCTEMHa MM OCTaTKa THUPO3MHA.

12, Cnoco® WM CKOHCTPYMPOBAHHBIN TOKCHMH KJOCTPMAOMM IO II.
11, 1roe aMMHOKMCJIOTHHIM OCTATOK 3aMeHeH OCTaTKOM JIM3MHA WK
OCTaTKOM apIMHMHA.

13. HywkJjileMHOBasgd  KMUCJOTa, comepxamas IIOCJIeOOBaTEJILHOCTE
HYKJIEMHOBOM KM CJIOTHL, KOIOUPYIOIYIO CKOHCTPYUPOBAaHHLIM TOKCUH
KJIOCTPUIOUM WM CKOHCTPYUPOBAHHHM TOKCUH KJIOCTPUIMM II0 JIOOOMYy U3
n.o. 4-7 wian 10-12.

14, Cnoco® I[OJy4deHMSA  OIOHOLEIIOUWEUYHOI'O CKOHCTPYMPOBAHHOIO
TepalleBTUUEeCKOTO HeMPOTOKCHHA KJIOCTPUIMM, HMMemeTo JIeTKYID lLelb U
T XKEJIYIO enob, roe yKa3aHHBEMU crocob BKJIOUAET DKCIIPECCUO
HYKJIEMHOBOM KMCJIOTH IO II. 13 B HNOOXOOAmEeM KJIeTKe-xX03fAMHe, JU3UC
KJIETKM—-XO03aKHa c IoJIydeHreM roMoTreHarTa KJIEeTKN—-XO03AKHa,
comepxamero ONHOILIEIOUEUHHM CKOHCTPYUPOBaHHEM TepaleBTUYEeCKUN
HeMPOTOKCUH KJIOCTPUIMM, ¥ BHIOEJIeHMe VYKa3aHHOTO OOHOLEIoOUeuHOTO

CKOHCTPYMPOBaHHOT'O TepalleBTUUEeCKOTI'O HeﬁpOTOKCMHa KJ'IOCTpM,]II/HZ.

15. CrnocoB akTuMBalMM CKOHCTPYMPOBAHHOTO TepalleBTUUYEeCKOTO
HeMpPOTOKCHHA KJIOCTPUOUN, TIe yKaszaHHBM crioco® BKJIIOUAET
peloCcTaBJIeHNUe OIOHOLIEIIOUEeUHOT'O CKOHCTPYUPOBAHHOTO

TepalleBTUUYECKOT'O HEeVMPOTOKCHMHA KJIOCTPUOMM, I[IOJYUEHHOTO CIIocoOoM
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no m.l4, KOHTAKTHPOBaHMEe  OIHOIeNOUeUHOTO CKOHCTPYUPOBAHHOTO
TepaleBTUUEeCKOTO HeMpPOTOKCHHAa KJIOCTPUOUM C IpoTeasou,
pacumerjigomel  OIOHOLIENIOUEUHEM  CKOHCTPYUPOBAHHHM  TepalleBTUUYeCKUM
HePOTOKCHUH KJIOCTPUONN B canTe pacro3HaBaHuA (canTe
paclmeryieHusa) , PAacloJIOKEeHHOM MeXOy JIeTKOM LeNbld UM TSXeJION Lelblo,
u IpeBpaleHmne OOHOILIEIIOUEeUYHOTO CKOHCTPYUPOBAHHOTO
TepaleBTUUYEeCKOTO HeVpPOTOKCHUHA KJIOCTPUONM B IBYX1eIIOUeUHHM
CKOHCTPYUPOBAHHEIM TepaleBTHUUeCKUN IOJIUTIEIITUI KJIOCTPUONUM, B
KOTOpPOM JeTrkKas Lelb M Taxejlas Lelb CBS3aHe IpyD! ¢ IOpYyT'oM
OIVCYJLEOUIHOM CBA3LI.

16. IBRYXIIeIIOUeUHEMN CKOHCTPYUPOBAHHBI TepalleBTUUeCKUN
IIOJIUIIENITU KJIOCTPUIOMM, IIOJYYEeHHEM crocofoM o m. 15.

17. [IpuMeHeHMe CKOHCTPYMPOBAHHOTO TepaleBTUUeCKOTO
HeMpPOTOKCHMHAa KJIOCTpuIMM 1o Jodomy 3 o.no. 4-7 wm 10-12 wium
IBYXIEIIOUeUHOTO CKOHCTPYMPOBAHHOTO TepaleBTUUeCKOTO IIOJUIIeNTHUIA
KJIOCTPUIMM IO II. 16 @OJa nOpelylopexieHUdI WIM JedeHusa 3adojieBaHUA
WIn COCTOSHUA, BHOPAaHHOTO n3: KocoTJasus, Biedbapocnasma,
TeTepoTPONINK, OVCTOHUU (HanpuMep, CrlacTUUeCKOM OVCTOHUM,
HIXKHEeUeJIIOCTHOY IOUCTOHUMM, 04UaloOBOM OMCTOHMM, I[IO3OHEeM IMCTOHUMU,
OVCTOHUM POTOTJIOTKM, IUCTOHUM KOHeuHOoCTeM, MmeVHOM OUCTOHUM),
KPpHUBOIEN (HanpuMmep, CrlacTUUeCKOM KpUBOIEN) , CHVIXEHU S
KJIETOUHOM/MEIIEUHOM  aKTHUBHOCTU (mocpencTBOM MHIUOMPOBAHUA WU

nHakTuBauumu SNARE), koTopoe MOXeT OBTE IIPedoTBpaleHO MeTomaMu,

IIPVIMEH A €MBEIMI B KOCMEeTOJIO TN (c VICIIOJIE 3OBaHMeEM KOCMEeTNUECKUMX
CpeHCTB), HEePBHOMEIIEWHOTI'O 3aboJjieBaHmA VI HapylmeHMrAd MOTOPHUKNM
I'JIa3HOTI'O a0JI0Ka (HaHpMMep, COIIYyTCTBYRIEeI O KOCOIJlasnu4g,

BepTUKAJLHOTO KOCOIJIasmusa, I[Iapajuua O0OKOBOTO OTHejla IMIPAIMOM KUIIKM,
HMUCTarMa, OVCTUPEOUTHOM MMOIIaATHUM) , omMcuero crasMma,
BrnedapocnasMa, OpyKCU3Ma, foJie3HM BMJIBCOHA, TpeMopa, TUKOB,
CerMeHTAapHOTO CHMHIOpOMa <«ILJIAMYyMMX TJia3», CclIa3MOB, CIHaCTUYHOCTH,
BHI3EIBAEMOM XPOHUYECKMM pacceaHHBEM CKJIEpPO30OM, CIIaCTUYHOCTH,
OpUBOIOAMEN K HapyleHMO QYHKLUMM MOUeBOTO IY3HpPS, aHMMyca, CIIa3MOB
B 00JIaCcTM CIMHE, CYIOOPOTI' MKPOHOXHOM MEBIILE («OOJEe3HM BCAOHUKOBY),
TOJIOBHOM OOJIM HaOpsSXKeHUA, CUHIpOMa IIOOHMMAaKMel MBI Tas3a,
CUHIpPOMa pPacllellJIEHHOTO II03BOHOUHMKA, I[IO3IHEeM IMCKMHesuu, O00JIe3HU
I[TapKMHCOHAa, TYTOIOOBMXHOCTM, CIIa3MOB B TemmudpalmalabHOM o6JjJacTH,
IopaxeHnsa Bek, IlepebpalJbHOTO Hapajuua, OGOKaJbHOM CHAaCTUUHOCTH,
CIIaCTUMYEeCKOT'O KOJMTa, HeMpOoTeHHOTO MOUeBOTO IIY3HPHL, aHM3Ma,
CIIaCTUUHOCTM KOHEUHOCTEM, TUMKOB, TPEeMOpPOB, OpyKCH3Ma, TpPEmVH B

aHaJIbHOM obJjlacTM, axajasum, oucharmm, CIes3JIUBOCTH, rmieprmoposa,



92

M3OEITOUHOT O CJIIOHOOTOEJIEHM S, M3BEITOUHOM CeKpelum  XeJIyOOUHOTO
COKa, oM B  MBOIIIAx (HanpuMep, ©0JIM,  BHEIBHIBAEMOM  MBIISUHEMM
criasMamMm) , TOJIOBHOM ©OoJM (HaIopuMep, TOJIOBHOM OOJIM HalpsSXeHUS),
TJIYOOKMX  MOPWMH B objact OporBew, MOPILIMH Ha  KOXe, paka,
3aboJieBaHui MaTKM, PacCTPOMCTBE MOUEIIOJIOBHX IIyTelM, MOUEelOJIOBHX—
HEepPBHHX PaCCTPOMCTE, XPOHUUECKOTO HeMpOoTeHHOTO BOCIAaJIeHUS U

PACCTPOMCTB TJIAOKMX MBI .

[To mOBepeHHOCTH
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