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OIIMCAHHUE U30BPETEHHUSA
2420-565762EA/042
MENTHIBI, OBJIAJAIOIIAE HHT UBHPYIOIIENA AKTUBHOCTBIO B
OTHONIEHAU HEHPOHAJIBHOTI'O DK30IIUTO3A

Hacrosimee wn3o0peTreHne OTHOCUTCS K MENTHAAM, CHOCOOHBIM HMHIHOMPOBAThb
HEMpPOHAJBHBIM 3K30LMTO3, U K MPOAYKTaM, COAEpPKALIUM Takue IMENTUAbI, B YaCTHOCTH, K
(apmaLeBTHYECKUM M KOCMETHYECKHM IMPOAYKTaM, MPUMEHUMbIM JJIsl YJIYYIIEHHsT COCTOSHHUS,
paccTpoiicTB u/wu 3a00eBaHUI KOXKH, OTOCPEIOBAHHBIX HEHPOHATIBHBIM HK30LUTO30M.

YPOBEHb TEXHUKH

Auerwixonmud (ACh) mnpencraBnsier co0oii  ObICTPOAEHCTBYIOIIUN — MO3UIIMOHHBIN
HEMpPOMENaTOp B HEPBHO-MBIIIEYHOM COEAMHEHUH, B BET€TATHBHBIX TAHTJIMSX, MHHEPBALIUH
JKelle3 M B Pa3NIMYHbIX y4YacTKax LEHTPaJbHOH U mepudepudeckoii HepBHOH cucrembl. ACh
COIEPKHUTCS. B CEKPETOPHBIX MNy3bIPbKaX NPECHHANTHYECKUX XOJWHEPTHYECKUX BOJIOKOH H
BBICBOOOXKIAETCS B CHHANTHYECKYHO INEJb, BO3JEHCTBYS Ha XOJHMHEPTUYECKHE PELENTOpPbI
TMOCTCHHANTHYECKHX ~MeMOpaH. HelfpoHanbHbIH 5K30LMTO3 mpexcTaBiser coboii Ca’*-
3aBUCHUMBIH TIPOLIECC, 3aIyCKaeMblil TOTEHUHAJIOM MACWCTBUS W YIPaBJsEMbIH OelkaMu
CEeMENCTBA pPELENTOPOB PACTBOPUMBIX O€JKOB TMPUCOCAMHEHHS YYBCTBUTENBHOrO K N-
stunmanenmuny ¢akropa (SNARE). NSF (N-stunManenMua-4yBCTBUTEIBHBIN  (aKTOp)
npencraBisier  coboli  rekcamepHyro  AT®azy, HeoOXomumyr  IUisi  BCeX  CTaauid
BHYTPUKJIETOYHOTO MeMOpaHHOro Tpaduka. BrimonHss cBoro ponb B MeMOpaHHOM Tpaduke,
NSF pekpyrupyercst k memOpanam ¢ nomoibto SNAP (pacTBopuMble O€NKU MPUCOSTUHEHHS
NSF), xotopsle, B CBOIO ouepenb, pekpyTupyrorcs komiuiekcom OenkoB SNARE (penentopos
SNAP), o0pa3oBaHHBIM BO BpeMsi CIHMsHUS MeMOpaH. DTOT KOMIUIEKC OOpa3oBaH OIHUM
Be3ukysipHbIM ~ SNARE, cuHanToOpeBMHOM WM acCOLMHPOBAHHBIM C  BE3UKYJIaMHU
meMmOpanHbiM OenkoM (VAMP), u neyms ueneBbiMd SNARE mnmazmarudeckoli MemMOpaHbI,
Ha3bIBAEMBbIMU CUHTaKCUHOM B SNAP25, KOTOpBIE Yy4aCTBYIOT B CTBIKOBKE BE3HKYJ U CIUSHUH
MeMOpaH ¢ miasMatudeckoii memOpanoit (Kasai et al., Physiol Rev., (2012), 92: 1915-1964).

OmnocpenoBanHbie OenkoBbIM KOMILIEKCOM SNARE CTBIKOBKA U CIHSIHHE BE3UKYJI
SIBJISTEOTCST KIIOUYEBBIMH  3JIEMEHTAMH, KOHTPOJHPYIOLTUMH CeKperuo  Jro0oro
Heriporpancmurrepa (Purves et al., Neuroscience, 2nd edition, (2001)), mOCKOJIIBKY OHH UMEIOT
UJICHTHYHBIA MOJIEKYJsIpHbI MexaHu3M. Cpenn Hux nonodbHo ACh gepes SNARE-3aBucumbrii
MEXaHHM3M BBICBOOOKHArOTCsT cepoTonmH, ructamud, ['AMK, riyramar, acmaprar, ATO,
aJpeHANINH, HOpaApEeHAINH, 10(QaMuH, aApPEHATNH, HOPIMUHEPPUH WM HEHpPONeNTH/IbI
(memrrun, cBsizaHHbIl ¢ reHoM KahbiutoHnHa (CGRP), BemectBo P, nelipokununbl, VIP,
HeHpoTpouHBL, SHAOP(PHHBI).

Pacmennenne 6enka SNARE 6orynorokcunamu (BoNT) Hapyimaer ciusiHuE BE3UKYJI U
BbICBOOOXKIeHHE HelipoTpaHeMmuTTepoB (Binz et al., Toxins (Basel), (2010), 2 (4): 665-682). Ha
MoJIeKyJIsIpHOM ypoBHe OotynoTokcunbl BONT/A, /C u /E pacmemnsitor SNAP-25; BoNT/B, /D,
/F u /G pacwemnsitor VAMP. Toneko BoNT/C cnocoben pacuierusite kak SNAP25, tak u
currakcuH (Schiavo et al., Physiol Rev. (2000); 80: 717-66). ITostomy, Genku SNARE cranu



MUIIEHSIMH JUI TEPANeBTUYECKUX W/HIM KOCMETUYECKMX COEIWHEHWH W/WIN TPOAYKTOB,
UCTIONB3YEMBIX ISl JICUEHHs W/WIH MPOPUIAKTUKN COCTOSTHHMN, BBI3BAHHBIX BBICBOOOKAEHHUEM
HelipomennaTtopoB. JleHCTBUTENBHO, ONOOpPEHHBbIE IpernapaTbhl HA OCHOBE OOTYJIMHUYECKOTO
TOKCHHA OJIOKHPYIOT BBICBOOOXKIEHHE HEHpOMEINaTOpOB M3 NPECHHANTHYECKUX BE3MKYJ 32
cuet neaktuBaiyu O6enkoB SNARE, B ocHoBHOM, SNAP-25 unu VAMP (Zakin et al., Toxicon
(2018), EP 2318033 A2, EP 1856139 A2, EP 1180524 Al, EP 2123673 A1, WO 97/34620).

Koka miuoTHO B3amMopneicTByeT ¢ mepudepudeckoil HepBHOI cuctemoi. Bee Oomnbiue
JAHHBIX YKa3bIBa€T HAa TO, YTO HEBPOJIOTUYECKAs CHUCTEMa HAaNpPSMYyK y4acTBYeT BO MHOTHX
KOXKHBIX TMpoueccax. Hampumep, u3-3a uHruOupoBaHusi BbIcBOOOHeHHss ACh OCHOBHBIM
KOCMETHYECKUM MPUMEHEHHEeM IPOAYKTOB HAa OCHOBE OOTYJMHHYECKOTO TOKCHHA SIBJISIETCS
XOpOLIO M3BECTHBIN 3()(EKT MPOTUB MOPILIWH, MO3BOJISIOLIMNA PAacCIa0UTh JIMIEBBIE MBIIILIBL
Tem He MeHee, B KOXK€ XOJHHEPTUYECKHE BOJIOKHA OOECIEYMBAIOT HMHHEPBALMIO IPYTUX
HECKOJIbKUX JIOMOJHUTENBHBIX CTPYKTYP B IOKPOBHOW CHCTE€MeE, BKJIOYas MOTOBBIE JKeJe3bl,
BOJIOCSTHBIE (DOJUTUKYJIBI, KPOBEHOCHBIE COCYABI M MBIIILBI, TAKUE KaK MBIl arrector pili.
JIeiCTBUTENBHO, MPOU3BOAHBIE OOTYJIMHHYECKOTO TOKCHHA HCIIOJIB3YIOTCS SKCIEPUMEHTAIBHO
NpU psfe OePMAaTONIOTMYECKHX MOKA3aHUH, KOTOPBIE BKJIIOYAIOT THIEPTUAPO3, MPOPUIAKTUKY
pyOLOB, BOCHaleHHE KOXKH, 3aXKUBJIEHHE pPaH, MOKPAaCHEHHE JIMIA, MOCTIePIETUIECKYIO
HEBPAJITHI0, KOHTPOJIb KOXHOTO cajla U 3yJ, ¢ ycremHbiMu pesyibsratamu (Kim et al., Toxins
(2017), 9, 403). OOmuii MexaHU3M, JeXKAMHH B OCHOBE 3THUX HOBBIX IIOKA3aHUH IS
npuMeHeHus1, BkiodaeT, moMuMo ACh, narunbuposanue BbicBoOOkaeHus BemectBa P, CGRP,
rJIlyTaMaTa U TUCTaMHHA UJIH 1aXKe aKTUBALMIO TYYHbBIX KJIETOK.

Hanpumep, B OONOJHEHHE K KIACCUYECKOH TEPMOPETYJISITOPHON THUIIEPIOTIUBOCTU
MO’KHO JOCTHYb YJIyYLIEHHs MPH KOXKHBIX 3a00JIEBAHUSAX C YPE3MEPHBIM IOTOOTAEICHUEM,
TaKMe KakK JAMCTUAPOTHYECKas OHK3eMa WM BOCHAJUTENbHBIH aepmato3. Murubuposanue
BeIcBOOOXKeHNsT ACh mpenoTBpaiiaer ero mpsMoe IeiiCTBHE Ha IOTOBBIE JKeJIe3bl U IIIaJKHe
MBILILIBI, OKpPY>KaroIue notoBbie skenesbl (Swartling et al., J. Am. Acad. Dermatol. (2002), 47,
667-671; Wollina, U., J. Eur. Acad. Dermatol. Venereol. (2002), 16, 40-42). B 3ToM OTHOLIEHUH
it OOTYJIMHMYECKOTO TOKCHHA OBUIO MPOAEMOHCTPUPOBAHO OJArOTBOPHOE BIIMSIHUE Ha
IepMATUT WJIM TICOpPHA3, KOXKHbIE 3a00JIeBaHMs, KOTOpPbIE YCYTIyOJNSFOTCS UYpe3MEepPHBIM
NOTOOT/IEJICHNEM, 33 CYET YMEHBIIEHUs] MeCTHOro norootnenenus (Zanchi et al., J. Eur. Acad.
Dermatol. Venereol. (2008), 22, 431-436). Kpome TOro, mocneayroliee HWHIHOMpPOBaHUE
BBICBOOOKIeHUsT Helponentuna, BemecrBa P w/unmum CGRP cHmkaer CBsi3aHHBIN 3yn U
pacmupenne cocynoB (Humm et al, Exp. Neurol. (2000), 161, 361-372, Ishikawa. et al., Jpn. J.
Opthalmol. (2000), 44, 106-109), koTOpBIE BBI3BIBAIOT TUCKOM(OPT M YXYAIIAOT CUMIITOMBI.

WurubupoBanne HEHPOHAIBHOTO 3K30LMTO3a YMEHbBILIAET M IMPENOTBPAINAET 3ya MNpH
HECKOJIbKUX 3a00JIEBAaHUSIX M B PE3yJbTaTe pa3jMYHBbIX MOJEKYJSIpHbIX Mexanu3MoB. ACh
OTIOCpenyeT 3y MPH 3yIALINX 3a00JeBaHMIX KOXKH, TAKUX Kak aronmueckuil nepmarut (Hallett
M., Ann. Neurol. (2000), 48, 7-8). BemectBo P cBsizaHo ¢ 3ymoM u 0OOCTpeHHEM 3a CUeT
BBICBOOOXKIIEHHUSI TUCTAMUHA IIPU akTUBALMU Ty4HbIX KieTok, a CGRP - 3a cyer pacmupenus

cocynoB. IlosToMy, COOTBETCTByIOIEE HApyLIEHHE BBICBOOOKAECHUS HEHPOMEAMaTOPOB



OOTYJIMHUYECKMM  TOKCMHOM  CHHJKae€T  3yA, Kak THCTAMHHEPrHYeCKOro, TaK U
HerucramuHeprudeckoro tuma (Gazerani et al., Br. J. Dermatol. (2009), 161, 737-745).
IIpypuTOoreHHslii 3y CONPOBOXKIAAETCSl BOCHAJIEHUEM KOXKHU U IOAABICHUEM HEHPOHAIBHOIO
5K30LIMTO3a, YTO CHUXKAET HEHPOreHHOE BOCTIAJIEHUE, TO3TOMY 3y IPU aTOMMYECKOM IepMaTUTe
u rnicopuase ymenninaercs (Han et al., Dermatol. Surg. (2017); Ward et al., J. Investig. Dermatol.
(2012), 132, 1927-1930; Saber et al., Arch. Dermatol. (2011), 147, 629-630; Gilbert et al., J.
Drugs Dermatol. (2014), 13, 1407-1408; Gazerani et al., Br. J. Dermatol. (2009), 161,737-745;
Cao et al., Neuroreport. (2017), 28, 518-526; Ramachandran et al., Toxins (2018), 10, pii: E134).
AHaJIOTHYHBIM ~ O0pa3oM  BOCHANUTEIbHBIA  JAepMaTO3 KOXKHM, TakKOW Kak pos3alea,
XapaKTEePU3YIOIIUACS TOKPACHEHHEM JIMIA W DPUTEMOH, YJIydIIaercs 3a Cc4eT OJIOKazbl
BbicBOOOKeHHs1 ACh, BemectBa P u CGRP, MOCKONBbKY YMEHBINAOTCS KOKHAST BA30IUJIATALIHSI
u MectHoe BocnasieHne koxku. (Eshghi et al., Acta Med. Iran (2016), 54, 454-457; Bloom et al.,
Dermatol. Surg. (2015), 41 (Suppl. 1), S9-S16; Geddoa et al., Int. J. Dermatol. (2013), 52, 1547-
1550; Odo et al., Dermatol. Surg. 2011, 37, 1579-1583).

B mpupmartkax KOKH, TAaKUX Kak caibHble xkene3bl, ACh yBenn4nBaeT CHHTE3 JIMITUIOB B
cebonurax, a OOTYJMHHYECKHI TOKCHH 3HAYMTENbHO CHI)KAET BBIPAOOTKY KOXKHOIO caja y
mroneit (Min et al., Aesthet. Surg. J. (2015), 35, 600-610; Rose et al., Dermatol. Surg. (2013), 39,
443-448). CnenoBaTenbHO, MBIIIBI arrector pili 1 MeCTHbIE MyCKapUHOBBIE PELIENTOPHI HA
CaJIbHBIX JKelle3aX SBJSIFOTCS MHIIEHSIMH Ui HEHPOMOAYJIATOPHOW PEryJsiiid MOCPEICTBOM
uHruouposanus BeicBoOokaAeHUs ACh.

Hakoneu, wunruOuposanue BbicBOOOXKIeHMss ACh MOXHO HCIONB30BaTh IS
NpoQUIAKTUKH W YIPaBIEHWs  3aKUBJIEHUEM, W/HWINW NI KOHTPOJS  CHMIITOMOB
runeprpopuueckux pyOuoB. YMeHblieHHe MecTHOro BbicBoOOkaeHust ACh obe3nBrkuBaer
MBIIILIBL, OKPY’KAIOIIME 3aKMBAIOLINE TKAHW, M CHIDKAET HANPsDKEHHE KOXKH. JTOT IPOLECC
BBICBOOOXKIaeT 3a0JIOKMPOBAHHbIE HEPBHbIE BOJIOKHA B KEJOWJAE, HEWTpanu3ys CBS3aHHBIA C
stum 3yn (Uyesugi et al., Am J Phys Med Rehabil. (2010), 89 (2):153-155). B cBsi3u ¢ 3TuM
OBUIO  TOKa3aHO, YTO OOTYJOTOKCHMH MHruoOupyer mnpoaudepaumto  Gudpobdiactos,
Tpancopmupyrommii pakrop pocra-Oera, koyutareH [ u III, muosun Il u o-akTUH TIanKou
MYCKYJIaTyphl B KeJouaHbIX (pudpodnacrax (Xiao et al., Aesthet. Plast. Surg. (2011), 35, 802-
807; Chen et al., Ann. Plast. Surg.2016, 77, e46-e49; Jeong al., Plast. Reconstr. Surg. (2015),
136, 171 e-178e; Wang, X. et al., Aesthet. Surg. J. (2014), 34, 154-159. Ucxonst u3 3Toro,
NOTeHUUATbHbIE 3(PQeKThl OJOKaAbl HEHPOHAIBLHOTO 3K30LMTO3a Ha PYOIbI, OKPYKAFOIIHE
MBIIIBI 1 (HUOPOOTACTEL, MPEAMIONATAIOT €€ IPUMEHEHHE IS 32KUBIIEHHSI PaH U MPOPHUIAKTHKH
pyOIIOB.

Takum oOpa3oMm, B 1eIOM, WHTHOUPOBAHHWE W/WJIM MOZIYJSIIUS BBICBOOOKICHUS
HEMPOTPAHCMUTTEPOB MOJIE3HBI HE TOJBKO B CIIy4ae MOPINUH Ha JHLE U AUCPYHKLIUNA MOTOPHBIX
MBI, HO TaKXe I NPOPHUIAKTUKH, JIEUYEHHs] WM yXO4a NPU HOBBIX MAaTOJOTHYECKUX
COCTOSIHUSIX, CBSI3aHHBIX C KOK€H, TaKUX KaK 4Ype3MepHOe MOTOOTAENIEHHUE, 3yI, BOCIHAaJeHUE
KOXH, IepMAaTUT, aTONUs, NCOPUa3, THIEPPEaKTUBHOCTb COCYIOB, po3alea, YrpH, poCcT BOJOC,
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MOPaKEHHSI Ha KOXKE.

JleueHne Ha OCHOBE OOTYJIMHHYECKOTO TOKCHHA TPeOYyeT MOBTOPHBIX MHBEKIIUH U MOXKET
BbI3BaTh MOTEPIO 3((EKTUBHOCTU BCIEACTBHE HMMYHHOWH peakuuu. K npyrum moOo4HBIM
s¢exram oTHOCATCA 1eanruy, TOMHOTA, Napajuy WK MbIIIEYHas caboCTb, U AbIXaTENbHAs
HeoCTaTo4HOCTh. Kpome Toro, naOMiabHOCTP W HECTaOMJIBHOCTb  (hapMalieBTHUECKHX
npenapaToB JENArT JeYeHHe MMH AOoporoctosmuM. Takum obpasom, TpeOyercs paspaboTka
Gonee mpocThIX U Oosee CTAOMIIBHBIX MOJIEKYJIAPHBIX CTPYKTYP Ut MX 3aMeHbl. C 3TOH Lesbio
NEeNTUIbI, TOJyYeHHbIE W3 MEPBUYHON CTPYKTyphl OenkoB KopoBoro komiuiekca SNARE,
CroCcOOHBI HAPYIIATh BHICBOOOKAEHNE HEHPOMETHATOPOB.

CHHTEeTUYEeCKHI TeKCANeNTH I, TOJYYSHHbIH U3 MEPBUYHONU CTPYKTYPhl aMUHOKOHIIEBOT'O
¢parmenta SNAP2S5, mupoko HCHONIB3YeTCs Ul JieUeHUs] W TPOPHIAKTHKH MHUMHYECKUX
MopinuH, kak onucaHo B EP1180524A1 u EP2123673A1. DToT nenTua nepexoauT Ha APYTYIO
CTOpOHY MeMOpaHbl U crienupudHO B3aumozaeiicteyer ¢ SNAP2S, tem cambiM Hapyiias cOOpKy
komruiekca SNARE u 5k3011T03 HEHPOTPAHCMUTTEPOB.

AHaNOTMYHBIM 00pa3oM, Uil WHTHOMPOBAaHUS SK30LMTO32 HEWPOHOB TakK k€ ObLTH
nogo0paHbl TENTUABL, HMEIINHE CBOE MPOUCXOXKACHWE W3 KapOOKCHKOHLEBOH 00IacTH
SNAP25, unn u3 cuHanToOpeBUHA, MM CUHTAKCHUHA, Kak ormucaHo B W097/34620. Onuako st
ONTUMAJIbHOW aKTHBHOCTH OHHU AOJUKHBI MMETh MUHUMAJIbBHYIO IIUHY 20 aMHHOKHCIOT |
MaKCHUMaJbHYKO JJIUHY 28 aMUHOKHUCIOT. A wux Oonbplnas JJIMHA — YBEJIHUYHBAET
NPOM3BOJICTBEHHbIE 3aTpaThl W  3aTPyAHSET JajbHEHIIYIO pa3padOTKy B KaudecTBe
KOCMETHYECKUX W/WUJIN TeParieBTUIECKUX CPENCTB.

Taxoke onyOIMKOBaHbI 3aBKH, YTO JPYTUE MENTHUIBI, HE MOJYYEHHbIE HETTOCPEICTBEHHO
u3 OenkoB kopoBoro komruiekca SNARE, ¢ Hen3BeCTHBIM MEXaHU3MOM, YMEHBLIAIOT 3K30LIUTO3
HeWpoHOB, kak onucaHo B WO2013153192A1 u W02013070808A1. AnanorudnsiM 00pasom,
HeNnTU/IbI, NoJTy4eHHble 13 cyOpenunnLbl C MeMOpaHHOro KoMnoHeHTa V-AT®asbl, onucaHsl B
WO02011/048443 xax MHrHOUTOPBI 3K30LIMTO3a HEHPOHOB, BO3AEHCTBYsS HAa CHHANTOOPEBHH U
NPOSIBJISISE OTEHIMATBHBIHN 3((PEKT MPOTUB MOPILUH.

B nmatente CIIIA Ne 6169074, BeimanHOM MonTtamo ¢ cotp. (Montal, et al.), packpbIThI
KOMOWHAIIMY TENTHIOB, KOTOpble MematoT padore komruiekca SNARE B cuHanTuveckoil memnu
HEPBHO-MBILIEYHOTO COCAMHEHUSI.

B marente CIIIA Ne 6866856, Beimannom JIro ¢ cotp. (Lu, et al.), onrcanbl TUMOHOUIBI
(3KCTPAKTHI AJIKAJIOUIOB IIUTPYCOBBIX ), KOTOPbIE MHTHOUPYIOT BHICBOOOKIEHUE AIIeTHIIXOJIMHA B
HEPBHO-MBILIEYHOM COESAMHEHUH CKEJIETHBIX MBILILI.

B marente CIIIA Ne 7566464, BoinanHoM bendepy (Belfer), onmncana kommosunmst s
yXo071a 3a KOJKeH, KOTopasi yMEHbIIAET MUMHUYECKHE MOPIIHHBI Ha JIULE YeJIOBeKa. DTOT MPOAYKT
comepxkuT 3KCTpakT Acmella oleracea, KoTOpblii OBICTPO paccnalisieT  3JIEeMEHTHI
COKPATHUTENBHON MYCKYJATyphl U MOJAABISIET aKTHBHOCTb MHUMHYECKOH MYCKYJATYpBl JIULA Ha
OCHOBE CHHEPTUU YKpPEIUIeHWs JAepMbl U TIOAABICHMS MBILIIEYHBIX TKaHEH, CBS3aHHBIX C
MHUMHYECKIMH MOPIIUHAMH.

B marente CIITA Ne 7015192, einanaom breiincy ¢ cotp. (Blanes, et al.), mokasano, uto



nentuabl w3 N-koHma Oenka SNAP-25, kortopeiii Bxogut B coctaB komruiekca SNARE,
UHTUOUPYIOT BBICBOOOKICHHE alleTHIIXKONMHA. ba3zoBast Monekya, aneTuirekcanenTia-8 (Takxke
¢dopmanpHO HaspiBaeMblii anermirekcanentunaom-3 uan ARGIRELINE®), kak yTBepskmaercs,
KOHKYpHpPYeT 10 3PPEeKTUBHOCTH ¢ OOTYJIMHUIECKUM TOKCUHOM, HO CHI)KAET PUCKH, CBS3aHHbIE
C BBEJICHHEM IOCIIEAHETO, & TAKXKe CTOMMOCTb IIPOU3BOCTBA.

Cy1ecTBYIOT TONOJHUTENbHbBIE MOJIEKYJIbL, peryaupyomre kommiekc SNARE, koTopeie
TaKKe€ BAXKHBI JJIS1 9K30LMTO3a HerpoHoB. Hampumep, cHammH npeacrasnsier coboit SNAP2S-
CBSI3BIBAIOINUIT OENIOK, KOTOPbIA CTa0MJIM3UPYeT CBsI3b MEXIY CHHANTOTATMHHOM | W
komruiekcoM SNARE Bo Bpemsi 3amyckaeMoro Ca** sk3oumTO3a (llardi et al., Nat Neurosci.
(1999) 2:119-124; Buxton et al., Biochem. J. (2003) 375, 433-440). YnaneHue cHamuHa He
NOJTHOCTBIO ~ YCTPAHSET  BBICBOOOXKACHHE  HEWPOTPAHCMHUTTEpA, a CKOpee  CHHXKAeT
BO30yKHaromue nocrcuHanTHueckue Toku Ha 70% (Pan et al., Neuron. (2009) 61:412-424),
yKa3blBas Ha TO, YTO CHANHUH SIBJSETCS] BCIIOMOTaTeIbHbIM MOAYJISITOPOM 3K30LIMTO3a HEHPOHOB.
PekoMOMHaHTHBIN KapOOKCHUJIBHBI KOHEI[ CHAalmMHA OJIOKHPOBAJ AacCOLMALMI KOMIUIEKCA
SNARE ¢ cunantorarMuHoM. JIeHCTBUTENBHO, MENTUBI, TIOJyY€HHbIE U3 TMOCIEA0BATEIbHOCTH
KapOOKCHIIPHOTO KOHIIAa CHAaNMHA, Hapymanu cOopky komrmiekca SNARE, Tem cambiM Hapymiast
sk3oumuto3 HefipoHoB (Ilardi et al., Nat Neurosci. (1999), 2:119-124). Tonbko uyersipe 20-
YIEHHBIX MENTHIHBIX (parmMeHTa, COOTBETCTBYIOIUX C-KOHLEBOMY CyIEepCHUPATbHOMY
IOMeHY, TOJbKO u3 mojioxkeHud 117-136, uarubuposanu sk3ouuto3. Takum oOpa3oMm, CHaNmvuH
SABJIIETCS] TIOTEHIIMAJIBHON MUIIEHBIO U pa3pabOTKU PEryJsiITOPOB HK30LMTO3a, a HE TOJHBIX
WHTHOUTOPOB,  BO3MOJKHO,  TIIO3BOJISISI  CHU3UThb  HekesnarenbHbie  3(dexTor  Oomee
CUJIbHOAECWCTBYIOLINX BELIECTB.

B 3akirodeHwe, JaHHOE HOBOBBENEHHME MpEACTaBiseT COOOH  ajbTepHATHUBY
CYIIECTBYIOIIUM NOTPEOHOCTSIM M BKIIOYACT HACHTH(OUKALMIO HOBBIX  IENTHIHBIX
HIOCJIEI0BATENIbLHOCTEH, KOTOPbIE CIIOCOOHBI CHUKATh SK30LIUTO3 HEHPOHOB.

CYHIHOCTB U30BPETEHUA

3asBUTENIb HEOXKMIAHHO OTKPBUI MENTUABI, CIOCOOHBIE HHTHOUPOBATh WIJIA TI0 MEHbLIEH
Mepe CHUXAThb BBICBOOOKICHUE HEWPOTPAHCMHUTTEPOB, B YACTHOCTH, AalETWIXOJHHA |
Heiiponentuna CGRP, u3 HelipoHOB.

Jlaxe ecnu TOYHBIM MOJICKYJISIPHBIM MEXaHU3M €Il€ TMOJHOCTBIO HE BBIICHEH U HE
NOATBEP:KIIeH, U He OyyuH CBSI3aHHBIMH KaKOW-JTMOO TEOpPHE, aBTOPBI H300PETEHHS MOJIATrakoT,
YTO MHT'UOMPOBAHUE WIIH CHIDKEHUE SK30I[UTO3a MOXKET OBITh CBSI3aHO C KOCBEHHON MOAYJISILUEH
obpaszosanus komruiekca SNARE depes Hapyienne Bzanmoneiicteust SNAP2S.

3asBuUTENb OOHAPYXKWJ, YTO MENTHAbL, HuMeromue creayromue SEQ ID NO: 1-5,
obnanaroT 3¢ pexkTomM OJIOKHPOBAHHS SK30LUTO3a HEHPOHOB, U, CJIEAOBATEIBHO, TAKHE METTHIIbI
CHOCOOHBI MHIHOMPOBATh WJIM 110 MEHbIIEH Mepe CHMXKATh BBICBOOOKIEHHE AIETHUIIXOJMHA U3
nepudpepuIecKkx HEPBHBIX OKOHYaHUH.

Seq. ID No. 1 HYWRELQYR

Seq. ID No. 2 MQVWLRMWIDYRAT

Seq. ID No. 3 RRVVLVNNIL



Seq. ID No. 4 LRVOQMVNMEFL

Seq. ID No. 5 WEQEFLRR

3asBUTENDb TaKke OOHAPYKII, YTO 3P PeKT ONOKUPOBAHUS HK30LMTO3a HEHPOHOB TAKKE
JIOCTUTAeTCs C TOCIENOBATENbHOCTSAMY, HMMEIOIIMMU AJUHY He Oojee 20 aMMHOKHCIOT U
conepxamumu BoieonucanHele SEQ ID NO: 1-5 unu nocnenoBaTenbHOCTb, UMEOLIYIO 0
MeHblel Mepe 70%, mpeAnoYTHTENBHO, 10 MeHblIel Mepe 80% u, Oosiee MPeanoYTUTENBHO, IO
MeHblIel Mepe 90% MAEHTHYHOCTH MO MOCIEN0BATENbHOCTH ¢ JIF000i onHol 3 SEQ ID NO: 1-
5.

3asBUTENb TaKKe OOHAPYKII, 4TO 3(PPEKT OIOKMPOBAHUS SK30LUTO3a HEHPOHOB MOKHO
MOIyJIUPOBaTh MyTeM CBsi3bIBaHUSA C N-koHIOM BbimeonucanHeix SEQ ID NO: 1-5
ANKWJIKAPOOHUJIBHOM TPYMIIbL, TaKOW Kak, HANpUMep, aLeTHJbHAs TPYIIa, MaJbMHTOHIbHAS
rpyIna Wi MEPUCTOMIbHAS TPYIIA, a TAK)KE MyTeM O0O0pa3oBaHMs COJNH BbIIeonucaHHbIX SEQ
ID NO: 1-5 ¢ noaxoasimyM aHUOHOM, TaKUM Kak, HampuMep, XJIOpUI, aueTaT WiIn
Tpudropanerar.

COOTBETCTBEHHO, TEPBBIA ACMEKT HACTOALIETO HM300pPETEHHS OTHOCHUTCS K MENTHAAM,
UMEIOLIUM JUIMHY, PaBHYIO WM MeHblle 20 aMUHOKMCIOT, NPEANOYTUTENbHO, PaBHYIO WIH
MeHbIe 15 aMHUHOKHCIOT, W coaepxkamuM Jodyro omny w3 SEQ ID NO: 1-5, wumm
MOCJIEI0BATENBHOCTD, UMEIOIIYIO IO MeHblIel Mepe 70%, NpeAnoYTUTENBHO, 110 MEHbILEH Mepe
80% wu

nocienosatenbHOCcTH ¢ Moo ogHoi 13 SEQ ID NO: 1-5, 1 k uX npon3BOAHOMY HJIH COJIH.

, Oonee mpeamouTuTeNbHO, MO MeHblied Mepe 90%  HIEHTUYHOCTH  TIO

Bropoit acmekr Hacrosimero H300peTeHus OTHOCUTCA K (papMaleBTUYECKOH WM
KOCMETHYECKON KOMITO3UINH, coaeprkalieli (1) menTua, UMEIOInH UTHHY, PaBHYIO HJIM MEHbIIE
20 aMHUHOKHCJOT, NMPEANOYTUTENbHO, PABHYI0 WJIM MEHbIIE |5 aMHUHOKHUCIIOT, U COAEep Kaliun
mobyro omny u3 SEQ ID NO: 1-5, unu nocienoBaTebHOCTb, UMEIOLIYIO 10 MEHbLIeH Mepe
70%, mpeAnoYTUTENBHO, 1O MeHblIel Mepe 80% u, 6oee NpeanoYTUTEIBHO, IO MEHbIIEH Mepe
90% WOEHTHUYHOCTH IO IMOCIeNOBaTENbHOCTH ¢ o000l oxuoi m3 SEQ ID NO: 1-5, u ero
NPOM3BOIHOE WJIM COJIb, U (i1) MO MeHbLIeH Mepe OAnH (papMaleBTUYECKU MM KOCMETHYECKH
MPUEMJIEMbIA UHTPEIUEHT.

Tperuii acmekT HACTOSIIEr0 W300PETEHUS] OTHOCHUTCS K TNPUMEHEHHWIO TMeNTH/A,
UMEIOIIEro JUIMHY, PaBHYK WM MeHblie 20 aMHUHOKHUCIIOT, MPENNOYTHTENIbHO PaBHYIO WIIH
MeHbIle 15 aMHHOKHUCIOT, W coaepkamero o0y omny w3 SEQ ID NO: 1-5, wm
MOCJIEIOBATEIbHOCTD, HMEIOLIYIO IO MeHbIIe Mepe 70%, MpenmoYTUTENBHO, 110 MEHBLIEH Mepe
80% m

MOCJIeIOBATENBHOCTH ¢ 000l ogHol u3 SEQ ID NO: 1-5, u ero mpou3BOAHOTO WM COJTU IS

, Oonee mpeamouyTHTENbHO, MO MeHbed Mepe 90%  HIEHTUYHOCTH TIO
yJIyYIIEHUs] COCTOSIHUN, pPacCTPOMCTB wW/miu  3a00JNEeBaHU  KOXKH, ONMOCPEIOBAHHBIX
HEHPOHAJIBHBIM 3K30LIUTO30M.

UerBepThlli aCHEKT HACTOSIIETO HM300PETEeHHsT OTHOCUTCS K TEPaneBTUYECKOMY HITH
HETEePANeBTUIECKOMY CIOCOOY YIIYUIIeHUs COCTOSIHUH, PaCCTPONUCTB M/UiH 3a00JIeBAaHUH KOXKH,
OTIOCPEOBAHHBIX HEHPOHAIBHBIM 3K30IMTO30M, BKJIIOUAIOLIEMY B ce0si MECTHOE MpPUMEHEHHE

(bapMaeBTHUECKOH WM KOCMETHYECKOH KOMIIO3ULIMH, conepskameid (1) menTun, UMeEroLui



IJIMHY, PAaBHYIO MM MeHblle 20 aMHHOKHCIOT, NPEANOYTUTEIbHO PaBHYK WJIM MeHble 15
AMUHOKUCJIOT, U coxepskamuii modyro onny u3 SEQ ID NO: 1-5 wim mocnenoBaTenbHOCTb,
UMEIINYI0 1Mo MeHblneil mepe 70%, mpenmouTurenbHO, No MeHbliedl mepe 80% wu, Oomee
NPEATIOYTUTENBHO, 10 MeHblIeld Mepe 90% HIEHTHYHOCTH IO MOCIEeNOBATENIbHOCTH C JIO00M
onunoit m3 SEQ ID NO: 1-5, u ero mpou3BogHOe UM Ccojib, U (i1) O MEeHbLIeH Mepe OAuH
(papmaLeBTHUYECKH HIIH KOCMETHYECKH PUEMJIEMbIH HHIPEANEHT.

B wacTHOCTH, COCTOSHUSI, HapylleHHs W/WIN 3a00J€BaHHs KOXH, OINOCPEIOBAHHBIE
HEHpPOHANBHBIM SK30LIMTO30M, BKJIIOUAIOT MOPUIMHBIL, Ype3MEpPHOE IOTOOTAENEHUE, 3YA,
BOCTIAJIEHUE KOXKH, JEPMATUT, aTOIMHUIO, IICOpHa3, THIEPPEaKTHBHOCTh COCYNIOB, po3aliea, yrpH,
POCT BOJIOC, 3aKUBJICHHE paH, MO30JH, OOPOAABKU HMJIM COCTOSHUSI YYBCTBUTENIHOW KOXKH,
TaKHe Kak sI3Bbl U MIOPAKEHHUS Ha KOXKeE.

JIOTIOJTHUTENBHBIA aCMeKT HACTOALIEr0 W300pEeTEeHHs] OTHOCUTCS K MOJHHYKJICOTHUNY,
KOTOPBI KOAUPYET MENTHI, UMEKIUNA [JIUHY, PaBHYH WJIM MeHblle 20 aMHHOKHUCIOT,
NPEATIOYTUTENIbHO, PABHYIO HJIM MEHbLIE 15 aMMHOKHCIOT, U COAep KAl JFOOYI0 OOHY H3
SEQ ID NO: 1-5, wid mnocineaoBaTelibHOCTb, HUMEIOIIYI0 1o MeHbiiern wmepe 70%,
NPEATIOYTUTENBHO, IO MeHbInel Mepe 80% u, Oonee MPeaNnoYTUTENBHO, 1O MeHblIeH Mepe 90%
UIEHTHYHOCTH IO MOCIEN0BATENBHOCTH ¢ J1I000ii onHoi u3 SEQ ID NO: 1-5.

NOJAPOBHOE OITUCAHUE N30BPETEHUA

CormacHo mepBOMy acleKTy HacTosiee H300peTeHHe OTHOCHTCS K IENTHAAM,
UMEIOLINM JUIMHY, PaBHYIO Wi MeHblle 20 aMUHOKMCIOT, NPEANOYTUTENbHO, PAaBHYI WIH
MeHbIe 15 aMUHOKHCIOT, W coaepxamuM JiroOyro omny w3 SEQ ID NO: 1-5, wumm
MOCJIEIOBATEIbHOCTD, UMEIOLIYIO MO MeHbIlel Mepe 70%, MpeAnoYTUTENBHO, 10 MEHBLIEH Mepe
80% wu

HOCJIeIoBaTeNbHOCTH ¢ JIF000# ogHOi 13 SEQ ID NO: 1-5, 1 kK uX IpOoU3BOIHOMY HITH COJIH.

, Oomee mpenmouTHUTENHHO, MO MeHbliel Mepe 90%  WAEHTHYHOCTH  TIO

ITpeamouTuTeNnbHO, HACTOSIIEe N300PETEeHNEe OTHOCUTCS K MENTHUAY, UMEIOLIEeMY IJINHY,
paBHYO wWiM MeHblie 20 aMHUHOKHMCIOT, NPEANOYTUTENbHO, PAaBHYK0 WIM MeHblIe 15
AMHUHOKHUCJIOT, OoJiee MPennoyYTHTE]IbHO, PAaBHYIO WM MeHbime 10 aMHHOKUCIOT, W
conepxammyro SEQ ID NO: 1, unu mocienoBaTebHOCTb, UMEIOIIYIO TT0 MeHbIuel mepe 70%,
NPEATIOYTUTENILHO, IO MeHblIel Mepe 80% u, GoJee MpeanoYTHTEIBHO, 0 MeHbLIeH Mepe 90%
uAeHTUYHOCTH 110 nocheaoBarenbHocT ¢ SEQ ID NO: 1, 1 k ero mpon3BOAHOMY WIJIH COJIH.

[IpenmouyTHTeNnbHO, HACTOSIEE U300PETEHNE OTHOCUTCS K MENTHAY, HMEIOLIeMY JUTHHY,
paBHyrO wiM MeHble 20 aMHHOKHUCIOT, HPEANOYTUTEIbHO, PABHYIO HWIM MeHble 15
aMUHOKHCIIOT, U comepxkamemy SEQ ID NO: 2 wnu mocnenoBaTelbHOCTh, UMEIOIIYIO IO
MeHblIel Mepe 70%, mpeArnouTUTENbHO, IO MeHblIeH Mepe 80% u, GoJiee MPEeNNOYTHTENBHO, 10
Menble mepe 90% wunenTuuHocTH o mnocnenoBarenbHocTH ¢ SEQ ID NO: 2, u x ero
MIPOU3BOAHOMY WJIH COJIH.

[IpenmouyTuTenbHO, HACTOSIIIEE U300PETEHNE OTHOCUTCA K MENTUAY, UMEIOLIEMY JUIHHY,
paBHYr0O wid MeHbme 20 aMHUHOKHMCIOT, NPEANOYTHUTENbHO, PAaBHYK0 WIM MeHblIe 15
AMHHOKHUCIIOT, OoJiee MpPEeANOYTUTENbHO, PAaBHYIO WM MeHblyio 10 aMHHOKHCIOT, W

Birovaroyro SEQ ID NO: 3, uwiu nociaenoBaresbHOCTb, UMEIOIIYIO 10 MeHblueld mepe 70%,



NPEATIOYTUTENBHO, IO MeHbInel Mepe 80% u, Oonee MpeanoYTUTENBHO, 1O MeHblIeH Mepe 90%
UAEHTUYHOCTHU 10 nocheaosarenbHocTy ¢ SEQ ID NO: 3, 1 k ero npou3BoAHOMY WIJIH COJIH.

IIpennmouTuTenbHO, HACTOSIIEE U300PETEHNE OTHOCUTCS K MENTUAY, UMEIOLIEMY JUIHHY,
paBHyr0O WM MeHbwe 20 aMHUHOKHUCIOT, NPEANOYTHUTENbHO, PAaBHYK0 WIM MeHblIe 15
AMMHOKHCJIOT, OoOJjiee MpPeANOYTHTENbHO, pPaBHYK) MM MeHbInyld 10 aMHHOKMCIOT, U
Brrovaroyro SEQ ID NO: 4, wnu nocienoBaTeabHOCTb, UMEIOIIYI0 10 MeHbInel mepe 70%,
IPEANOYTUTENPHO, TT0 MeHbIneil mepe 80% u, OoJee MpeArnoYTHTENBHO, IO MeHbIuel Mepe 90%
UAeHTUYHOCTH 110 nocieaoBarenbHOCTH ¢ SEQ ID NO: 4, u k ero npon3BOAHOMY HIJIH COJIH.

[IpennouyTuTeNnbHO, HACTOSIIEE U300PETEHHE OTHOCUTCS K MENTHIY, UMEIOLIEMY JUTHHY,
paBHYr0O wiM MeHblie 20 aMHUHOKHMCIOT, IPEANOYTHUTENbHO, PAaBHYK0 WIM MeHblIe 15
AMHHOKHUCJIOT, OoJiee MPEeONnOYTHTENbHO, PAaBHYHO WM MeHblyio 10 aMHHOKHCIOT, W
BKIIIOHAOIIy0 mocienoBaTeabHocTh SEQ ID NO: 5, unn mocnenoBaTepHOCTh, UMEIOIIYIO T10
MeHbLIel Mepe 70%, mpeArnouTUTENBHO, IO MeHblIelH Mepe 80% u, GoJiee MPEnNOYTHTENBHO, 10
Menblen mepe 90% wunenTuuHocTH O mocnenoBarenbHocTH ¢ SEQ ID NO: 5, u x ero
MIPOU3BOTHOMY UJIH COJIH.

Hackonpko M3BECTHO NEPEUMCIIEHHBIM aBTOPaM M300peTeHHs M 3asBUTENIO0 TaHHOM
3asBKM, HU OJIUH M3 OMNHMCAaHHBIX B HACTOSINEM JOKYMEHTE NEeNTHIO0B HE M3BECTEH B JAaHHOMN
00J1acTH TEXHHUKH 10 AAaThl MPUOPHUTETA HAacTOsAeH 3asBku. OnHako 000 MenTH, N3BECTHBIN
B JAHHOW 00JIACTH 10 AaThI MPHOPUTETA HACTOSIIEH 3asBKH, ONAAAOIINI B 00beM HACTOSIIETrO
n300peTeHNs], COOTBETCTBEHHO MCKIIFOYAETCS M3 HACTOALIErO JOKYMEHTA.

A6OpeBHaTypbl aMHHOKHCIIOTHBIX ITOCJIEA0BATEIbHOCTEH, NCIIOIB3YEMBIX B HACTOSIIEM

NOKyMeHTe, cooTBeTcTBYIOT HoMeHkiarype IUPAC-IUB, npuBeneHHOH B HUKeCIEAyOLIEH

Tabnuie A.
Tabmuma A
AnanuH Ala A AprunuH Arg R
Acnaparus Asn N AcmaparuHoBasi KUCJIOTa Asp D
ucreun Cys C I'nyramuHoOBast kuciaora Glu E
I'myramun Gln Q INuuun Gly G
I'mctupun His H Hsoneiinun Ile I
JlenuH Leu L JIusuH Lys K
MetunoHun Met M deHunanaHuH Phe F
IIponun Pro P Cepun Ser S
Tpeonun Thr T Tpunropan Trp W
Tuposun Tyr Y Banun Val A\

«IIpoueHT UAEHTUYHOCTU NOCIENOBATEIPHOCTEW» B OTHOLIEHHMM K MENTUAHON
MOCJIEAOBATEIbHOCTH OTHOCHUTCSI K MPOLEHTY OCTAaTKOB, KOTOPbIE MAEHTUYHBI B JABYX
nociienoBaTebHOCTSIX. [IponeHT uneHTHYHOCTH TochenoBatenbHocTell (%SI) paccuntbiBaercs

o cienyomei Gopmyie:



9% SI=(nt-nd)*100/nt

rae nt - 3TO KOJMYECTBO OCTATKOB B OCHOBHOM IOCIENOBATEIBHOCTH, a nd - 3TO o0Iee
KOJINYECTBO HEHIEHTHYHBIX OCTATKOB B IPOTHBOINOCTABJIAEMON IIOCIENOBATENBHOCTH TIPH
BbIPABHMBAHUU TaKUM OOpa3oM, 4YTOObI MAakKCHUMajbHOE KOJMYECTBO AMMHOKHCIOT ObLIO
unentnuHbiM.  CooTBeTcTBeHHO, mochenoBareabHOCTh RKVVLVNQIL Oymer umers 80%
uaeHTnaHOCTH 1o nochenoBatebHOCTH ¢ SEQ ID NO: 3 RRVVLVNNIL (nd=2 u nt=10).

ITentua mo N300pETEHUI0 MOKET UMETh 110 MeHblIel mepe 70%, o MeHblei mepe 75%,
no MeHblIe Mepe 80%, mo MeHbleit Mepe 85%, mo meHbleit mepe 90% u 1Mo MeHbIIEH Mepe
95% WAEHTHYHOCTH TIO TMOCJENOBATENIbHOCTH C 3TAJOHHOW MOCIEIOBATEIbHOCTBIO IPH
ONTUMAJILHOM BbIpaBHHBAaHUK. ONTHUMAIbHOE BBIPABHMBAHUE IIOCIIEAOBATENILHOCTEH MOXKHO
NPOBOIUTh PA3JIMYHBIMUA HW3BECTHBIMH CIOCOOAMH M C IOMOINBI) KOMITBIOTEPU3UPOBAHHOM
peanm3anyu n3BecTHbIX anroputMoB (Hanpumep, BLAST, TFASTA, BESTFIT, nanpumep, B
nakere nporpammHoro obecreueHust Wisconsin Genetics, Beimyck 7.0, Genetics Computer
Group, Maaucon, Buckoncun). Takxke Moxer ucnonb3osateesi anroputm BLAST (Altschul et
al., Mol. Biol. (1990), 215, 403-410), nporpamMmmHOe obecrieueHue IJsi KOTOPOro MOYKHO
[IOJIyYUTh yepes HanunonanbHblii LIEHTP OMOTEXHOJIOTHYECKON nH(pOopMauH
(www.ncbi.nlm.nih.gov/).

Bapuanusi aMUHOKHCIIOTHON MOCIENOBATENbHOCTA B menTuaax, copepskammux SEQ ID
NO: 1-5 mo HactosimeMy H300pETEHHIO, BKJIOYAET KOHCEPBATHUBHYIO 3aMEHY aMHUHOKHCIIOT,
KOTOpasi HE BJIMAET HAa AKTUBHOCTH IENTHIA. 3aMEHbl, CIOCOOHBIE COXPAHSITh AKTHUBHOCTH
NeNnTHa, BEIOMPAOTCS Ha OCHOBE (a) 3((EeKTHBHOCTH B COXPAHEHMU CTPYKTYPhI MENTHIHOTO
OCTOBa B 00JIACTH 3aMELIEHUs, TAKON KaK JIMCTOBbIE WIN CIIUPAJIbHBIE TPEXMEPHBIE CTPYKTYPBI,
(b) 3phexTHBHOCTH B COXPAHEHUH 3JIEKTPUUECKOTO 3apsiga MM ruapoGOOHOCTH MOJIEKYIbI B
ueneBoit oonacty, wi (¢) 3G GekTHBHOCTH COXpaHEHHsI OCHOBHOMN YacTh OOKOBOH LIETIH.

AMMHOKHCIIOTBI KJIACCU(QULMPYIOTCS B COOTBETCTBUU C OOIIMMH CBOHCTBAMH OOKOBOM

LIEMH, KaK OMUCAHO B HIDKeCIeayoei Taduie B.

Tabnuua B
ruapodoOHOCTh Hopunetinun, Met, Ala, Val, Leu, Ile;
HeHlTpanbHast THApoPOOHOCTD Cys, Ser, Thr;
KHUCJIOTHOCTD Asp, Glu;
OCHOBHOCTbH Asn, Gln, His, Lys, Arg;
OCTaTKU, KOTOpbI€ BIUSIOT Ha opueHTauuto uenu | Gly, Pro;
apOMaTUYHOCTb Trp, Tyr, Phe.

IIpumepsl KOHCEPBAaTUBHOM 3aMEHBbI OTHOCATCA K TPYyIINe, COCTOSIIIEH W3 OCHOBHBIX
AMHUHOKHUCJIOT (apTUHUH, JH3UH U TUCTUAMH), KHUCIBIX aMUHOKHCIIOT (IJIyTaMHUHOBAs KUCIIOTA U
acriaparuHOBasi KUCJIOTA), MOJSIPHBIX aMHUHOKHCIOT (TJIyTaMHH W acmaparvH), ruapogoOHBIX
AMUHOKUCIIOT (JIEHIUH, W30JIEHIMH, BaJWH. M METHOHHH), apOMATHYECKHUX aAMUHOKUCIOT
(penunananuH, TpuntodaH U THPO3UH) U HEOOIBIIUX AMHUHOKHUCIOT (TJIMLUH, aJJAHUH, CEPUH U

TPEOHHH).



10

B I[aHHOI\/'I 001aCTU TEXHUKU M3BECTHBI AMUHOKUCIOTHBIE 3aMCHbI, KOTOPbIC OOBIYHO HE

HU3MCHAKOT YACIIbHYI0 aKTUBHOCTD.

Haubonee uacto BcTpewarommmcst 3ameHamu siBjsiroTcsi: Ala/Ser, Val/lle, Asp/Glu,
Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn,

Leu/lle, Leu/Val, Ala/Glu, Asp/Gly u mnpOTHBOMONOXHbIE W3MeHeHus. J[lpyroil npumep

KOHCEPBAaTHBHBIX 3aM€H 0Ka3aH B HIDKecneayroumen Tadbmuue C.

TABJIMLIA C
Hcxonnas BosmorkHast 3amMeHa IIpennoururenbHas 3aMeHa
aMHHOKHCJIOTa
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Phe; nopneitiun | Leu
Leu (L) HopJietiuug; Ile; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; Hopneiinmn Leu

Ilentun  mo

HaCTOALIEMY I/1306peTeHI/IIO MOKET

HaXomWThCcst B (opme

MoaupHUIMPOBaHHOTO menTuaa, N- min/u C-KOHel KOTOPOro XUMHYECKH MOIU(UIIMPOBAH MU

3allUIICH OPraHN4YC€CKUMU COCAUHCHUAMU.

TepMI/IH «IMPOU3BOAHOEC» UK «ETr0 IPOU3BOAHOCY, HCHOJ’II:;SyGMbIﬁ B HACTOAIIEM

AOKYMEHTE 11O OTHOHLICHUIO K MNEMNTUAY MO HACTOALIEMY I/1306peTeHI/II'O, O3HA4ac€T IMCITUA, Y

kotoporo ero N- n/umu C-koHEL XUMHUYECKH MOAU(DHUIMPOBAH WIN 3AlUINEH OPraHUYEeCKUM

COCIUHCHHUCM.
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IIpumepsl  MomuduKauu  BKIIOYAIOT  (ochOpUINpPOBaHUE,  TIIMKO3UIUPOBAHUE,
alyIIMpoBaHne  (BKIIIOYAs — AlleTWIMPOBAHUE, JIAYPOWUJMPOBAHHWE, MHUPUCTOPHIHMPOBAHMUE,
NaJIbMUTOMJINPOBAHHE), ANKUJIUPOBAHHUE, KapOOKCHIINPOBaHMUE, T'UIPOKCUIINPOBAHUE,
IJIMKUPOBaHKUe, OMOTHHUIINPOBaHNE, YOUKBUTHHWINPOBAHUE U aMUIUPOBAHHE.

[IpeamouTuTeNnbHO, MENTHUA MO  HACTOALIEMY  HM300pPETEHHIO  MOXeT  ObIThb
Moau(UIMPOBaH Ha cBoeM N-KOHLE, Oojiee MPEeaNOYTHUTENBHO, C TMOMOIIBIO ALMIMPOBAHMS,
BKJIFOUAs alleTUJIMPOBAHUE, JIAyPOUTIMPOBAaHUE, MUPUCTOPHINPOBAHUE U NMATbMUTOUIMPOBAHUE.
N-koHIIeBbIE  alETHJIbHbIE U MaJbMUTOWJIbHBIE  IPOU3BOJAHBIE  TMENTHAA  SIBJISFOTCS
NPEATIOYTUTENIbHBIM aCTIEKTOM HACTOSIIEr0 H300pEeTEeHHS.

TepMuH «CONb» WM «Ero CONb», HUCIOJb3YEeMbIII B HACTOALIEM JTOKYMEHTE IO
OTHOLIEHHIO K TENTHUAY IO HACTOSMIEMY H300pPETEHHI0, O3HAYaeT COJb MEeNTHAA WA €ro
MIPOU3BOJHOTO C MOAXOASIEeNH KUCIOTON U OCHOBAHHUEM.

TunuuHble npuMepbl KUCIOT BKIIOYAKOT, HANpUMeEp, COJSHYID KHUCJIOTY, YKCYCHYIO
KHUCJIOTY, TPHU(PTOPYKCYCHYIO KHCIOTY, INABEJEBYKD KHCJIOTY, MAaJEHHOBYIO KHCIOTY,
METaHCYJIb(OHOBYIO KHCJIOTY, Napa-TOJNyOJCYJIb()OHOBYIO KHCIOTY, SIHTAPHYIO KHCIOTY,
JIMMOHHYIO KUCJIOTY, BUHHYIO KHCJIOTY U MOJIOUHYIO KUCJIOTY.

TunuuHble MpyUMepbl OCHOBAHUN BKJIIOYAIOT, HAIPUMED, MOHO-, AU- U TPUAJIKUJIAMUHBI,
HanpuMep METUJIaMUH, TUMETHJIAMUH, TPUMETHUIAMUH, 3TUJIAMUH, JTUITUIAMUH, TPUITUIIAMUH,
NPONWIAMUH,  JUNPONWJIAMMH,  TPUIPONWIAMMH,  O3TWIEHAMAMUH, MOHO-, JAU- U
TPUAJIKAaHOJAMMHBI, HAIPUMEP MOHO3TAaHOJIAMUH, AU3TAHONAMUH U TPUSTAHOJIAMUH, I'YaHUANH,
MOpQONNH, NHUINEPUAUH, NUPPOIMANH, NHUNEpasuH, 1-OyrwinunepuauH,  1-3THN-2-
MeTWINUINEpUanH, N-MeTunnunepasut, 1,4-mumermnnunepasus, N-OersmwidenmmtiniaMut, N-
METHITTIOKO3aMHUH U TPUC(TUAPOKCUMETUI)JaMIHOMETAH.

CornacHO HacTosEMy H300pPETEHUI0, MPEANOYTHTENbHO UCTIONB3YeTCsl alleTaTHAsl WU
TpuTOpaLIETATHAS COJIb TENITH/IA WIN €0 POU3BOIHOTO.

B 3aBHCHMOCTH OT CBO€H UIMHBI MENTUA O HACTOSIIEMY H300pPETEHHIO MOXKET OBbITb
CHHTE3MPOBAaH CHOCOOOM, XOpOIIO HM3BECTHBIM B ITAHHOH OOJIACTH, HANpPUMEP, C TMOMOIIBIO
aBTOMAaTUYECKOTO CHHTE3aTOpa IMEeNTUAOB, WIM MOJy4YeH C IOMOINBI0 TEXHOJOTHH T€HHOM
UH)XeHepuu. Hampumep, CIUTBHIA T'eH, KOTUPYIOIIUH CIUTBIA OENOK, BKIFOYAOIMUNA CIUTOrO
napTHepa U MEeNTH] [0 HACTOSIIEMY H300PETEHHIO, TTOTYYar0T C IOMOIIBIO TeHHOW HHKEHEPUH
U 3aTeM TPaHCHOPMHUPYIOT B KIETKY-XO3sIMHA Ui dKcrpeccuu cauroro Oenka. ITocnme storo
NEeNTHI TO HACTOSAIEMy HW300PETeHUIO OTINEIUBIIOT M OTAENSIOT OT CIUTOro Oenka ¢
UCTIONIB30BAHUEM MPOTEa3bl MM COCAMHEHUS, YTOOBI MONy4YuTh kejmaemblii mentun. C 3Toi
LENbI0 MEXOYy IOJUHYKJIEOTUAAMH, KOAUPYIOIIMMM CIMTOrO I[apTHEpa W MNEeNTHA 0
HACTOSIIEMY H300PETEHHIO MOKET OBITh BCTaBieHa mocienoBatenbHocTh JIHK, kommpyromast
AMHHOKHUCJIOTHBIE OCTATKH, KOTOPBIE MOTYT OBITh pacIIEIIeHbl NPOTEa30i, Takoi Kak (axTop
Xa uny SHTepOKHHA3a, WK coeuHeHreM, TakuM kak CNBr unu ruipokcuiaMuH.

ITenTuael Mo HACTOAIIEMY M300PETEHUIO MOTYT CYLIECTBOBATH B BHUIE CTEPEOH30OMEPOB
WIM CMeCell CTEepeoM30MepOB; HalpUMep, AMHUHOKHUCIOTBI, U3 KOTOPbIX OHHU COCTOSIT, MOTYT

umeth L-koHdurypammo, D-xordurypauno nnm MoryT ObITh palleMHYeCKUMH HE3aBHCHMO
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apyr ot apyra. CinenoBaTenbHO, MOKHO NOJYYUTh U30MEPHBIE CMECH, a TaKXe paleMaThl WU
AUacTepeoOMepHble CMECH WIJIM YUCThIE AMAacTePeOMepPbl UM SHAHTHOMEPBI, B 3aBUCUMOCTH OT
KOJIMYECTBA ACUMMETPUYHBIX aTOMOB YyIJIEpOAa M OT TOrO, Kakue HW30Mepbl WM H30MEpHbIE
cMecH NpUCYTCTBYIOT. [IpeanouTurenpHble CTPYKTYPhI IENTHOB 110 HACTOALIEMY H300pETEHHIO
NPENCTAaBISIIOT COOOM YHMCTBIE W30MEpBI, T.€. YHAHTHOMEPbl WM auactepeomepsl. Hambosee
NPEANOYTUTENIbHBIE CTPYKTYPbl MHENTUAOB IO HACTOSINEMY H300pPETEHHMIO  BKJIIOYAIOT
aAMHMHOKHCIIOTHI, uMeromue L-kondurypauuro. Eciu He yka3aHO HHOE, TO CUHTAETCS, YTO €CIH
yKa3aHO, YTO OJTHA aMHHOKHCJIOTa MOXKeT ObITh Ala, moapasymeBaercs, 4To ee BhIOUparoT u3 L-
Ala-, D-Ala- unm parieMu4eckoi T HepaleMUYeCKUX cMecel 00enx.

Kocmernyeckass KOMNO3HMLMS 1O HACTOSIILEMY H300pPETEHUIO CONEPIKUT IO MEHBIIEH
Mepe OAMH U3 BBILIEONUCAHHBIX MENTHIOB BMECTE C [0 MEHbIIelH Mepe OIHUM KOCMETHYECKU
NPUEMJIEMBbIM HHTPEIUEHTOM.

dapmaneBTHUECKAs KOMITO3ULHSA 110 HACTOSIIEMY H300PETEHHIO COAEPKHUT IO MEHBIIEH
Mepe OAWH U3 BbIIIEONHCAHHBIX MENTUIOB BMECTe TII0 MeEHblIell Mepe ¢ OAHUM
(apMaleBTHYECKH TPHEMIIEMbIM HHIPEAUEHTOM.

dapmaneBTHUECKAs WM KOCMETHYECKas KOMIIO3HMLMS IO HACTOSIIEMY H300PETEHHIO
MOJKET COAEPKaTh KOJWYECTBO MENTHAA WIA €ro MPOU3BOAHOTO W/WIIM COJNU B JHANa30HE OT
0,00000001% mo 20% mo Becy, mpeamnoururenbHo, or 0,000001% mo 15% mo Becy, Oonee
npexnnoututesbHo, oT 0,0001% no 10% mo Becy u, ewme Oonee mpenmnourutenbHo, oT 0,0001%
1o 5% 1o Becy.

Kocmerndeckass KOMIO3MLIMSA IO HACTOALIEMY H300PETEHMI0O MOXET COAepKaThb
MHOYECTBO JAPYTHUX HEOOs3aTeNbHBIX KOMIIOHEHTOB, MOAXOSIIUX MAJsI TOTO, YTOOBI CHENaTh
TaKHue KOMIO3ULMU 0oJjiee KOCMETHMYECKH MJIM SCTETHYECKH MPHEMIIEMBIMH HJIHM MPEIOCTABUTH
UM JOIOJHUTENbHbIE MPEUMYINECTBA MPU HCMOIb30BaHUU. Takue OObIuHBIE HEOOs3aTeIbHbIE
MHIPEUEHThl XOPOIIO M3BECTHBI CHELMANNCTaM B JaHHOH obnactu. K HUM oTHOCSATCS mroObIe
KOCMETHUYECKU TMpHEeMJIEMble WUHIPEIUEHThl, TaKue Kak copaepkauquecss B MeXIyHapoJHOM
CJIOBape U CIpaBoYHHKE MO kocMeTnueckuM nHrpeanentam CTFA, 7-e uznanue, noa pegaxuueit
Bennunrepa u MaklMeena (The Cosmetic, Toiletry u Fragrance Association, Inc., BamuHrTos,
okpyr Komymbus, 1997). Ucnonb3yeMblii B HACTOSIIEM TOKYMEHTE TEPMUH «KOCMETHYECKH
NPUEMJIEMBII» O3HA4YaeT BEINECTBO (HANPUMEP, COENUHEHHE WM KOMIIO3ULIHIO), KOTOpOe
MOIXOAUT ANl HCIOJB30BAaHUS B KOHTAKTe€ C KOXel, BOJIOCAMU WU JAPYTUM NOIXOISALINM
cyOCTpaToM, Kak OTpenesIeHO HITKE.

Kocmernyeckn npruemiieMble HHIPEIUESHTDI, UCIIONb3YEeMbIE B HACTOSIIEM U300pPETEHUH,
BKJIFOUAIOT KOCMETHYECKU MpUEMIIEMble HOCUTENH, JIETY4He U HeJleTy4dle PacTBOPUTENH, BOAY U
Apyrue JOMOJHUTENbHble MHIPEIUEHThl, Takhe KaK ITOBEPXHOCTHO-AaKTHUBHbIE BEILECTBA,
KOHCEPBAHTBI, a0COPOEHTHI, XENaTHPYIOIIHE ar€HThl, CMa3KH, YBIAKHUTEIH, rUApodhoOH3aTOpHI,
AHTHUOKCHUJAHTBI, morjotutenu Y ®P-usnydeHus, BeleCTBA, CHHUMAIOILINE pa3gpaskeHue,
BUTAMMUHBI, PEIKO3EMENbHbIE METAJUIbI, MPOTUBOMUKPOOHBIE areHThl, OTAYLIKH, KPACHUTEIH H
Kpacsfe HHIPEIUEHTbl U/ UIH CTPYKTYPHUPYIOLIHE areHThI.

Bblpa)l(eHI/Ie (KKOCMECTHUYCCKH HpI/IeMJ'IeMI:Jﬁ HOCHUTCJIb», HUCIOJIB3YEMOC B JdHHOM
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JOKYMEHTE, O3Ha4aeT OANH UM HECKOJIbKO COBMECTUMBIX TBEPBIX WM KUAKUX HANIOJHUTENEH,
pasbaBuTeneii, yBenuunurenel 00bemMa U T.11., KOTOPbIE SBIISIOTCS KOCMETUYECKH TPUEMIIEMBIMH,
KaK omnpeneneHo Bbllle. TepMUH «COBMECTUMBIIT», HUCIOJB3YEMBIH B HACTOSLIEM AOKYMEHTE,
O3HA4YaeT, YTO KOMIIOHEHTbl KOMIIO3UIMHM 110 HACTOSINEMYy H300peTeHHI0 MOryT OBITh
o0beaMHEeHb! C UCXOAHBIMU aKTHBHBIMHU BEINECTBAMH 10 HACTOSIIEMY M300pPETEHHIO M IPYT C
APYroM TakuM oOpa3oM, 4ToObl He ObUIO B3aMMOEIHCTBUS, KOTOPOE MOIJIO OBl CYLIECTBEHHO
CHU3UTH 3PP EKTUBHOCTH KOMITO3HLIUH ITPU OOBIMHOM IPUMEHEHUH.

Tun HOocUTENSA, UCTIONB3YEMOTO B HACTOSLIEM M300PETEHUH, 3aBUCHT OT THIIA )KEJIAeMOTO
nponykra. KoMmnosuium, ucrnoyib3yeMble B HACTOSIIIEM H300PETEeHHH, MOTYT COOTBETCTBOBATH
MHOXeCTBY GopM mpoayKuuu. OHU BKIIFOYAIOT, HO HE OTPAHUYHMBAIOTCS UMH, JIOCBOHBI, KPEMBI,
refif, KapaHJallh, CIpPed, Mas3HW, MacTbl, MyCChbl M KOCMETHYECKHE CpEICTBa (Hampumep,
TBEpPJIbIC, TIOJTYTBEPAbIE HITH JKUJIKHE MAKUSKHBIE CPEICTBA, BKJIIOUasi OCHOBBI).

3TtH HOPMBI MPOAYKLUU MOTYT BKJIFOYATh HECKOJIBKO THUIIOB HOCUTEJNEH, BKJIFOUas, HO HE
OrpaHUYMBASCh WMH, PACTBOPBI, a3pPO30JIH, SMYJbCHH (BKJIIOYAs MAacjioO B BOJAE WJIM BOAA B
Maclie), TeJIH, TBEPAbIE BEIECTBA U JIUTIOCOMBL.

Komnosnunu mo HacrosimmeMy H300pETEHHI0 MOTYT COIEp’KaTb BONY B Pa3JIMUHBIX
KOJINYECTBAX B 3aBHUCUMOCTH OT (opMbl KOMIO3MUMH. Konn4ecTBO BOXBI, €CIM OHA
NPUCYTCTBYET, MOJKET HaXOIUTBCS B AHana3zoHe or MeHee 1% mo Oonee uem 99% mo Becy mo
OTHOILIEHHIO K BECy BCEH KOMIO3MLMH. BOAHYIO KOMMO3MIIMIO 1O HACTOSIIEMY H300PETEHHIO
CIELMAIbHO COCTABJISIIOT B BHJE BOJHBIX JIOCBOHOB WJIM 3MYJIbCHH BOJA B Maclie WJIM Macio B
BOJIE, WJIK B BUJI€ MYJIbTUIMYJIbCUI (TPOWHBIX AMYyJIbCUH: Macjio B BOAE B Macje WM BOJA B
Mmacie B Boxe). Takue smynbcun m3BecTHBI U onucanbl, Hanpumep, C. FOX B "Cosmetics and
Toiletries" - HOs0pp 1986 - Tom. 101 - cTparuwsr 101-112.

TBepaple KOMNO3MIMM, CIOPEd M KpeMbl THIA BOJA B Macie OOBIYHO COAEpIKaT
Kou4ecTBO Boabl MeHee 10%, Oosiee mpeAnodTuTeNbHO, MeHee 5% Mo BeCy MO OTHOIIEHHUIO K
obmemMy Becy kommo3uuuu. IIlapukoBble KOMIIO3MLIMHM, BOIHBIE KOMITIO3UIUH U J1€300PAHT
OOBIMHO COAepsKaT KOJMYECTBO BOABI OT mpuMepHo 15% mpo mnpumepHo 99%, Oonee
NPEATIOYTUTENIbHO, OT mpumMepHo 30% no mpumepHo 90%, emre Oojiee MPENNOYTHTENIBHO, OT
npumMepHo 50% no npumepHO 80% 1O BECy OTHOCUTEIBHO OOIIEro Beca KOMIO3HLIUH.

Komno3nunu no HacrosimemMy H300peTeHUI0 TaKKe€ MOTYT COAEpIKaThb CHIIMKOHBL Eciu
OHHU MPUCYTCTBYIOT, TO CHIIMKOHBI OOBIYHO OYAYT COAEPIKaThCs HA YPOBHE OT nmpumMepHo 30% 1o
npuMmepHO 85%, Oonee mpeamoytuTenbHO, OT npumepHo 40% no npumepro 75%, eme Oonee
NPEATIOYTUTENBHO, OT npuMepHO 50% 1o mpumMepHO 65% MO BECy OTHOCUTENBHO OOINEro Beca
KOMITO3ULINH.

Hcnonp3yemMble B HACTOSAIIEM H300PETEHHH CUIIMKOHBI MPEANOYTHTENBHO MPEICTABISIOT
co0Ol JMHEHHbIE WM LUKINYECKHe CHJIMKOHBI, COAeprKamue OT 2 1O 7 aTOMOB KpPEMHHUS,
NpUYeM 5TH CHUJIMKOHBI HEOOs3aTeNbHO 3aMEIIEeHbl ANKWIBHBIMA WM AJKOKCUIPYIIAMH,
comepkammmMu ot 1 go 10 aromoB yriepoma. llogxonsiuue CUIMKOHBI BKJIFOYAIOT
JOJIEKaMETUIILIMKIOTeKCACUIIOKCAH, LMKJIONEHTACUJIOKCAH, JAE€KaMETUJILUKIIONEHTACUIOKCAH,

HUKJIIOTETPACHIIOKCAH, FENTaMCTHIIOKTUIITPUCHUIIOKCAH, IrC¢KCaMCTHJIAUCHIIOKCAH,
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JI€KaMEeTUITETPACUIIOKCAH, JOAeKa-METUIIIEHTACUIIOKCaH, OKTaMETUITETPACUIIOKCAH U UX
CMECH.

Komno3uuuu no Hacrosimemy H300pETeHHI0 MOTYT COAEPIKaTb OAWH WM HECKOJBKO
JeTy4Yux pacTBopuTenei. Eciau OHM NpPUCYTCTBYIOT, TO JIETyYUH PpAacTBOPUTEIb WJIM CMEChH
pacTBopuTeneit 00buHO OyIyT coaepKaTbesi Ha ypoBHE OT npumepHo 10% mo mpumepro 90%,
OoJiee MPeanoOYTHTENBHO, OT NMpUMepHO 25% no npumepHo 75%, eine Oosee MpeanoYTHTEIBHO,
ot npuMepHo 35% 1o mpumepHO 65% mO BeCy OTHOCHTENIBHO OOIIEro Beca KOMIIO3UIIHH.
PactBopurenyu, ucnojbp3yemble B HACTOSLIEM AOKYMEHTE, NPEANOYTHUTENIbHO, MPEACTAaBIISIOT
co0oli JIeTy4re OpraHu4eCKUe PaCTBOPHUTEIIH.

Hcnonb3yeMblil B HACTOSIIIEM JOKYMEHTE TEPMUH «JIETY4YHe» OTHOCUTCS K BEIeCTBAM CO
3HAUUTEJIbHBIM JIaBJICHHEM Iapa B YCJIOBUSAX OKPYXKarollel cpeipl, Kak MOHATHO CIeLHUalINCTaM
B IaHHOW O0JIaCTH.

Jleryune  pacTBOpUTENM Ui UCIOJB30BAaHUS B HACTOSALIEM  W300pETEHUH,
NPEATIOUTUTENbHO, OyAyT uMeTh paaBieHne mapa npumepHo 2 klla wim Oonee, Oomnee
npennouTuTeNbHo, npumepro 6 klla wimm Gomee mpu 25°C. Jleryume pacTBOPUTENH IS
UCTIONIb30BAHUS B HACTOSIIIEM HM300PETEHUH, MPEANOYTHTENbHO, OyIyT UMETh TOUYKY KUIICHHUS
npu HopMasbHOM atMocdepe (1 atm) meree npumepHo 150°C, Gonee NMpeanOYTHTENBHO, MEHEE
npumepHo 100°C, eme Oomee mnpenmouTuTenbHO, MeHee mnpuMmepHo 90°C, eme Oonee
MPEANOYTUTENBHO, MeHee puMepHo 80°C.

IIpennoururenbHO, JeTy4de pPacTBOPUTENIM JJd MCIOJb30BAHUS B  HACTOSIIEM
IOKyMeHTe OyIyT OTHOCHTEIBHO HEMaxy4MMH M O€30MacCHbIMU JJISI MCIIOJIb30BAHHS Ha KOXKeE
yenoseka. llogxopsimue nerydyne pacTBOPUTENN BKJIKOYAIOT, HO HE OIPAHMYUBAIOTCA HMH,
cnuptel  C1-C4, neryunme CunukoHbl U uUX cMmecd. IIpeAnoOYTUTENbHBIMU  JIETYYUMHU
pactBopurensimu sBisitorcs cnupthl C1-C4 m ux cmecu. bonee mnpeanouTuTenbHbIM IS
UCIOJIb30BAHUS B HACTOSIIEM JOKYMEHTE SIBJISIETCS 3TAHOJL.

KoMnosuuuu 1o HacTosimeMmy H300peTEeHHIO MOTYT TakKXKe COAEp’KaThb OIWH WU
HECKOJIbKO HEJIETY4YUX pacTBopureniedl. ECiu OHU NPUCYTCTBYIOT, TO HEJNETY4YUN PAaCTBOPUTEIND
WIA CMECh DPACTBOPUTENEH OOBIYHO OyAyT conepKaTbCcs Ha ypoBHE OT mpumepHo 1% 1o
npuMmepHO 20%, Ooyiee MpennoOYTUTENBHO, OT npuMepHO 2% no mpumepHo 10%, eme Oonee
NPEATIOYTUTENIBHO, OT MPUMEpPHO 3% 1m0 mpumepHO 5% IO BECy OTHOCHTENBHO OOILIEro Beca
komnosunuu. Ilogxoasimue HeneTy4une pacTBOPUTENH BKJIIOYAIOT, HO HE OIPaHUUYMBAIOTCSA UMM,
OeH3mn0eH30aT, LeTeapUIIOBbIH CITUPT, UETUIIOBBIA CITUPT, TUATHI(PTANIAT, H30NPONUIMUPHUCTAT,
JUMETHKOH, KalIPUJINIMETUKOH U UX CMECH.

B KOMMO3WIMAX MO HACTOSIIIEMY H300pPETEHUI0 MOTYT TNPUCYTCTBOBATH HECKOJBKO
APYTUX JOMOJHUTENbHBIX MHrpequeHToB. OHM BKIIOYAIOT, HO HE OrPAaHMYUBAIOTCA UMM,
ruapOQIIbHBIE TIOJINMEDBI, BbIOpaHHbIE u3 MOJIUATUIIEHT TUKOJIeH (PEG),
NOJUBUHUIMUPPONUAOHOB  (PVP), rugpokcunporunmerwineuitonossl - (HPMC)  u
noJjiokcaMepoB;, Y @-cTabmin3aTopel, Takue Kak OeH30(eHOH-3; aHTHOKCHAAHTBI, TaKHE Kak
TOKO(epHUIIalleTaT, KOHCEPBaHTBI, Takue Kak (DEHOKCHITAHOJN, OEH3WJIOBBIH  CIHPT,

MeTuinapaOeH, nponwinapabeH; areHThl, peryaupyromue pH, Takue kak MOJIOYHAsi KUCIOTa,
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JUMOHHAsI KHCJIOTa, LUTPAT HATpWs, sSHTApHas Kucjiaorta, QocdopHas KUCIOTa, TUAPOKCUA
HaTpusi, KapOOHAT HATPHSL; I€300PAHThI M TPOTMBOMUKPOOHBIE CPEICTBA, TAKUE KaK (papHE3O0,
¢deHoncynbpOHAT LMHKA M OSTHITEKCHITTHLEPHH, VBJIAXHUTENIH, TaKHe Kak TPUOEreHUH,
MIALOCPUH, ar€HTbl KOHAULIUMOHHUPOBAHUSA KOXKH, TAKHUE KaK AJIJIAHTOWUH, OXJIAKAAIOIIUE arCHTHI,
TaKue KaK TPUMETHIM30MPONMIOyTaHAMHI M MEHTOJ, HHIPEANEHTHI 11 KOHAMLIMOHHPOBAHUSI
BOJIOC, TaKW€ KaK TIIaHTEHOJ, IaHTETUH, MAHTOTeUH, IAaHTCHWTWIOBBI >pup U ux
KOMOMHAIMY; MPOIEJUICHTHI, TaKHe KaK MpPOINaH, M30mpomnaH, OyraH u u300yTeH, odume comw,
TAaKHE KaK all€TaT KaJuda U XJIOPHUJ HATPUA U UX CMCCH, OTAYLIKH U KPAaCUTECIIHN.

Ecnmu onn MPUCYTCTBYKOT, TO 3THU HOIIOJHUTECIbHBIE UHIPCAUCHTDI, MPEATIOYTUTEIIBHO,
OynyT mpHCYTCTBOBaTh Ha ypoBHe MeHee 10%, Oosiee mpeamouTHTENbHO, MeHee 5% IO Becy
OTHOCHTEJIBHO O0LIero Beca KOMIIO3ULIHHL.

[MpeanouturenbHO, (apMaLEBTUYECKYI0 KOMIIO3ULMIO MO HACTOSILIEMY H300pEeTEeHHIO
W3TOTABJIMBAIOT B MOAXOMALINX JIGKAPCTBEHHBIX (opmax, coaepkammx 3(dexTruBHOE
KOJIMYECTBO ITO MEHBLIIEN MEPE OAHOI'0 M3 BBIMICOMUCAHHBIX NENTHUAOB BMECTE IO MEHBIIIEeN
Mepe ¢ OHUM (papMaeBTUYECKH MPUEMIIEMBbIM HHTPEIHEHTOM.

[TpumepamMy TMOAXOMAIINX JIEKAPCTBEHHBIX (HOPM  SBISAIOTCST TaOJETKH, KAarCyJIbl,
TabJIETKH C IMOKPBITUEM, I'PAHYJIbL, PACTBOPBI U CUPOIILI AJI IEPOPAJIBHOIO BBEACHNS, PACTBOPHI,
nomMaabsl U Masu AJid MECTHOI'O NPUMEHEHUS, JICKAPCTBCHHBIC TIJIACTBIPU AJIA TPaHCACPMAJIbHOT'O
BBCACHUS, CYNIIIO3UTOPUHN AJIA PEKTAJIBHOI'O BBEACHWA U MHBCKIIMOHHBIE CTCPUIIBHBIC PACTBOPLL
JIpyrumMH TOAXOSIIUMH JIEKAPCTBEHHBIMU (OpMaMU  SIBISIFOTCS  (OPMBI ¢ 3aMeAJIEHHBIM
BbICBO60)KI[eHI/IeM )51 (bOprI Ha OCHOBEC JIMIIOCOM IJisd MEPOPAbHOTO, MHBECKIHUOHHOTO HIIU
TPaHCAEPMAIbHOIO BBEIEHHUS.

Kak ommcaHo B HacToseM JOKyMEHTe, (apMaleBTHYeCKass KOMIIO3ULUS IO
HACTOSIIEMY M300PETeHUIO COAEPIKUT MO MEHbIIEH Mepe OIUH U3 BBIMIEONMHCAHHBIX MENTHAOB
BMecCTe ¢ (papMaleBTUYECKU MPUEMJIEMbIM HKCIIMITUEHTOM, KOTOPbIH B KOHTEKCTE HACTOSILIETO
n300peTeHus BKIIIOYaeT B ce0si JIIoOble pacTBOPHUTENH, pa30aBUTEIHN WM JPYrHe HATOJIHUTEIH,
BCIIOMOTaTCJIbHBIE BEIIECCTBA OJIA JUCIICPCHUHU UJIN CYCIICH3HU, ITOBEPXHOCTHO-AKTHBHBIC arCHTDI,
N30TOHUYCCKHE Ar€HThI, 3aryCTUTCIN HWJIM OMYJIbI'MPYHOIIUE arc¢HTbl, KOHCCPBAHTBLI, TBCPABIC
CBSI3YIOIIME BEINECTBA, CMAa3bIBAIOIIME BELIeCTBA M T.M., B 3aBUCHUMOCTH OT KOHKPETHOMN
JKEJIaeMOH JIeKapCTBEHHON (POPMBI.

HexkoTopble mpuMepbl BEIIECTB, KOTOPbIE MOTYT CIYXKHTh B Ka4ecTBe (DapMalieBTUUECKH
NMPUEMIIEMOT'O 3KCHUIIMECHTA, BKIHOYAKOT, HO HE OIPAHUYHUBANOTCA HMH, Caxapa, TAKUE Kak
JIAKTO3a, TIII0KO3a U Caxapo3a; KpaxMajbl, TAKHE KaK KYKYPY3HbIH Kpaxmai U KapTodesbHbIi
KpaxMal, LeJII0JIo3y U €€ IPOM3BOMHBIC, TaKHe KaK KapOOKCHMETHIILIEJUTION03a HATPHS,
STHIILEIUTIONO03a M alleTaT LEJUTIONIO3bL, MOPOMIKOOOPa3HbI TPArakaHT, COJION; KEJNATHH, TaJbK;
OKCHUIMHUEHTDBI, TAKUE€ KaK MacCJI0O KaKa0 MU BOCKH [JId CYNIO3UTOPUEB, MacCjld, TAaKHE Kak
apaxycoBOE€ MAcJo, XJIONKOBOE Macio, cadiopoBOE MAacio, KyHXKYTHOE Macio, OJIMBKOBOE
Maco, KyKypy3HO€ Maclio U COEBO€ MAclO; IJIMKOJIM, TAKHE KaK MPOIMISHIJIUKOINb, CIOXKHbIE
5(¢upbl, Takue Kak STHJIONEAT W STWLIAypaT, arap;, Oy(epHble areHThl, TaKue Kak THAPOKCHI

Maravss U rUApOKCHUA AJIFOMUHUA, AJbIMHOBAasA KHCJIOTA, aAlIMPOr€HHAs BOAA, HU30TOHUYECKHUM
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¢dusnonornueckuii pactBop; pactBop Punrepa; stmnoBblii cnupT U QocdaTHble OydepHbie
pacTBOpBl, JpyrHe HETOKCHYHBbIE COBMECTHMBbIE CMAa3blBalOIIME BELICTBA, TaKHE Kak
nmaypwicynbdaT HaTpus U CTeapaT MarHus, KpacuTeNH, AaHTHUAATe3UOHHbIE CpEACTBa,
MOKPBIBAKOLIME AareHThbl, MOACIACTUTENH, apOMaTU3aTOPbl U OTAYLIKH, KOHCEPBAHTBI M
AHTHOKCHJIAHTHL.

TepmuHbl «papManeBTUUECKH TNPHEMIIEMBII» U «(PU3UOJIOTUUECKH MPHEMIIEMBIID
npefHa3Ha4deHbl U1 00O3HaueHus, 0e3 Kakoro-imdo KOHKPETHOrO OrpaHUYeHUs], JIF0OOro
BEIECTBA, MOAXOMAIIErO JUIsi U3TOTOBJIEHHUs (PapMalleBTUYECKONH KOMIIO3MLIUU IS BBEIEHHS
JKUBOMY CYLIECTBY.

JlekapcTBeHHbIE (POPMBI MOTYT TAK)KE CONEPIKATh APYTUe TPATULMOHHBIE HHIPEIUCHTBI,
TaKMe KaK KOHCEPBAHTHI, CTAOMJIM3aTOpPBI, MOBEPXHOCTHO-AaKTUBHBIE BEINECTBA, Oydepnl, comu
ISl PeryJupOBaHUsl OCMOTHYECKOrO J[aBJIEHUs, 3MyJIbraTOpbl, MOACIACTUTENH, KpacuTely,
apoMaTH3aTophl U T.IL.

dapmaneBTHUECKHE KOMIIO3HIHMK IO HACTOSAIIEMY HW300PETEHHI0 MOXKHO BBOJUTH
NEepOpabHO, TMapeHTEpajbHO, C MOMOIIBIO MHTAIALIMOHHOIO CHpes, MECTHO, PEeKTaJbHO,
Ha3aJIbHO, OYKKaJbHO, BArMHAJIBHO HJIK Yepe3 MMIUIAHTUPOBAHHBIA pe3epByap. Mcnonap3yemblii
B HACTOSLIEM JOKYMEHTE€ TEpPMUH MapeHTEpajbHbIi BKJIOYAET METOAUKU IOJKOXKHOM,
BHYTPUKO>XKHOW, BHYTPUBEHHOMN, BHYTPUMBIIIEYHOH, BHYTPHUCYCTABHON, MHTPACUHOBUAJIBHOM,
BHYTPUIPYJUHHON, WHTPATEKAJIbHOW, BHYTPUOYAroBOW W BHYTPUUYEPENHOM WHBEKLUU WIH
UH)Y3UU.

dapmaneBTHUECKNE KOMITO3ULUH 110 HACTOSIIEMY M300PETEHHIO TaKKe€ MOKHO BBOIUTD
C TNOMOIIBIO HA3aJbHBIX a3PO30Js WM MHTAIALMM WM AOCTABJIATH IMyTEM MMILIAHTALUU
(Harmpumep, XUPYPTUYECKHM IyTE€M), HAmpUMep, C IOMOIIBI HMIUIAHTHPYEMOTO WM
MOCTOSTHHOTO YCTPOMCTBA, TAKOTO KaK CTEHT.

JlexapcTBeHHBIE (POPMBI (hapMaLEBTHUECKOH KOMITO3ULINH 110 HACTOSIIEMY M300pETEeHHIO
MOTyT OBITh H3TOTOBJICHbI METOJaMH, W3BECTHBIMU XHMHKY-(papManeBTy, H BKJIIOYAIOT
CMeIlMBaHNe, TPaHyJIHMPOBaHUE, IPECCOBAHNE, PACTBOPEHUE, CTEPUIIM3ALMIO U T.I1.

[TenTuael MO HACTOSIIEMY H300PETEHHIO CHOCOOHBI MHMMOMPOBATH HJIM MO MEHbLICH
Mepe CHUXAThb BBICBOOOKICHUE HEHPOTPAHCMHUTTEPOB, B YACTHOCTH, AalETUIXOJUHA U
HeiiponenTtuna CGRP u3 HelipoHOB.

COOTBETCTBEHHO, AOMOIHHUTENBHBI ACMEKT HACTOSINEro H300pETeHHsT OTHOCHUTCS K
IPUMEHEHHUIO 0 MEHbIIEH Mepe OJHOrO W3 BBILIEONMUCAHHBIX MENTUAOB U UX MPOU3BOJHOIO
WIA COJNM [N VJIYYLIEHUs COCTOSHUH, pPAacCTpOWcTB W/win  3a00NeBaHU  KOXH,
OTMOCPEIOBAHHBIX HEHPOHATIbHBIM 3K30L[UTO30M.

Kaxk obcyknanoch BbIllie, 3TO CBOHCTBO MOXKHO HCIOJIB30BATh HE TOJBKO JJIS JICYCHHSI
MOPIIMH Ha JHLE U TUCPYHKIUN MOTOPHBIX MBIIII, HO TAKXe JUIsI YMEHbLICHUS, MPOQUIAKTHKH
WIM JJs1 JICYEHUs HECKOJBbKUX COCTOSIHMM, CBA3AHHBIX C KOXEH, TIAe 3aJelCTBOBAHO
BbICBOOOXKJIEHNE HEHPOHAIBbHBIX BE3UKYJ, TAaKUX KaK 4Ype3MEpPHOE IOTOOTAENEeHHE, 3V,
BOCMAJIEHUE KOXKH, JE€PMAaTUT, aTOMMsl, NICOpUa3, THIEPPEaKTUBHOCTb COCYZOB, po3alea, yIpH,

POCT BOJIOC, 3@XKMBJICHHE pPaH, MO30JIM, OOPONABKU WJIM COCTOSIHHSI UyBCTBUTEJIBHON KO,
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TaKHe KaK sI3Bbl U MMOPAKEHUS Ha KOXKE.

JIpyruMu CIIOBaMH, COCTOSIHUS, HAPYLICHHs W/vin 3a00JIeBaHMs KOXKH, ONOCPEIOBAHHBIC
HEHPOHAIBHBIM 3K30IUTO30M, BKJIFOYAIOT MOPIIUHBI HA JIUIE, JUCHYHKLIMIO MOTOPHBIX MBILIILI,
Ype3MepHOe TMOTOOTHAEIEHUE, 3y, BOCHAJIEHUE KOXH, JOepPMaTUT, aTOIHI, ICOpHa3s,
TUIIEPPEaKTHBHOCTD COCYZIOB, pO3aliea, YIPH, POCT BOJIOC, 3aKUBJICHUE PaH, MO30JIH, OOpOaBKU
WJIM COCTOSIHUSL YyBCTBUTEIbHOM KOXKH, TAKUE KaK S3Bbl U MOPAXKEHUS HA KOXKeE, U T.II.

COOTBETCTBEHHO, HACTOsIIEe M300PETEHHE TaKKe OTHOCUTCS K TE€PArEeBTUUYECKOMY HIIH
HETEePANEBTUYECKOMY CIIOCOOY YJIYUIIEeHUs COCTOSIHUM, PaCCTPONCTB M/UiH 3a00JIEBaHUIN KOXKH,
OTIOCPEAOBAHHBIX HEUPOHAJIBHBIM 5K30LUTO30M, B YAaCTHOCTH, IJIs1 YMEHBIICHHUS MOPIIHH,
YPE3MEPHOTO TMOTOOTHAENIEHUs, 3yJa, KOXXKHOTO BOCHAJICHHS, JEePMaTUTa, aTOMHH, ICOPHasa,
TUMEepPPeakTUBHOCTH COCYJOB, po3allea, yrped, pocTa BOJOC, 3aXHUBJIEHUS paH, MO30Jeil,
OOpPOAaBOK WJIM COCTOSIHHI YyBCTBUTEJBHOU KOXKM, TaKUX KaK sI3BbI M TMOPAKEHUS HA KOXKE,
BKJIIOYAasi MECTHOE TMpuMeHeHue (apMarleBTHUECKOH WM KOCMETHYECKOW KOMITO3UIIUY,
comepskaniei (1) mo MeHbIIel Mepe OMH U3 BBILICOMUCAHHBIX TIENTHIOB W X TIPONU3BOIHBIX WJIH
coneir, u (i) mo MeHbIIeH Mepe OOUH (papMaLEBTUYECKU WJIM KOCMETHYECKH TMPUEMJIIEMBbIi
WHTPEIUCHT.

JIOTIOTHUTETBHBINA ACIIEKT HACTOSIIIEr0 HM300PETEeHUs] OTHOCUTCS K TOJHHYKJICOTHIY,
KOTOPBIN KOAUPYET MO MEHBIIEH Mepe OANH U3 BbIIIEONUCAHHBIX MENTHIOB.

Brimeyka3aHHbII TOJUHYKJICOTHA TO3BOJSIET TMOJYyYaTh MENTUAbI IO HACTOSIIEMY
n3o0peTeHNI0 B OoNbIIMX KoyindecTBax. Hampumep, KyJbTUBUPOBAaHHE BEKTOPOB, KOTOPBIE
BKJIFOYAIOT TOJIMHYKJIEOTHbl, KOAUPYIOLIHWE TMENTHIbl, TO3BOJISIET MOJy4YaThb IMENTUIbI B
OOJIBIINX KOJNMYECTBAX.

[TonuHyKIEOTH MpPencTaBisieT COOOH MOJEKyly HYKJIEHHOBOW KHCIOTBI, KOTOpas
MOXET MPEACTaBIsITh cOOON ecTecTBeHHbIe MM HcKyccTBeHHble Monekyibl JJHK nimm PHK,
OHOLICTIOYEUHbIE WJIM JByXLenoueuHble. Mojekyna HyKJI€MHOBOW KHUCJIOTBI  MOKET
MPENCTaBIsITh COOOH OOHY WJIM HECKOJbKO HYKJIEHHOBBIX KHCJIOT ONHOrO THMA (Hampumep,
UMEIOIINX OIMHAKOBYH) HYKJIEOTHIHYIO MOCJIEAOBATEIbHOCTb) WM HYKJIEMHOBBIX KHCIIOT
Pa3HBIX TUMOB. MOJIEKYJIbl HYKJIEUHOBBIX KUCIOT BKIHOHat0T oaHy win Heckosbko JIHK, k/IHK,
JHK-nosymky, PHK, kwPHK, wmwuPHK, xwPHK, wmBPHK, wmaxPHK, wmaPHK, IIHK,
AHTUCMBICJIOBOU OJIUTOMED, MJIA3MUAY U IPyrre MOAU(PUIUPOBAHHBIE HYKJIEHHOBBIE KHUCJIOTHI,
HO HE OTPAHUYHBAIOTCS UMU.

Hwxkecnenyromue npumepsl NpeaHa3HAuYeHbl IS JIydIled WJUTFOCTPALIMHU HACTOSIIETO
u300peTeH ], HO He OTPAHUYUBAIOT €T0.

INPUMEPBI

[IPUMEP 1: xumuyeckuit cunmes

Bce mentunbl ObLTM CHHTE3UPOBAHBI C aMUAMPOBAHHBIM C-KOHIIA C WCHOJB30BAHUEM
craanaptaoro teBepaodasHoro Fmoc-cnocoda (Perez de la Vega et al., Molecules (2010),
15:4924-4933; Behrendt et al., J. Pept. Sci. (2016), 22(1):4-27; Made et al., Beilstein J. Org.
Chem. (2014), 10:1197-1212). CuHTe3 nenTuaoB IO H300PETEHHUIO, CMeCel W/MIN UX

KOCMETHYECCKH MMPHUEMIIEMBIX coJieli MOKHO NpoOBOAUTD OOBIYHBIMHA CHOCO6aMI/I, HU3BECTHBIMHU B
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NPEAIIECTBYIOIIEM YPOBHE TEXHUKH, TaKUMH Kak CrocoObl TBepAo(]asHOro mNenTHaHOro
cuHTe3a, (pepMeHTaTHBHBIA CUHTe3 wiu JiroOast komOunauusi (Bondazky et al., Int. J. Pept.
Protein Res. (1993), 42 (1): 10-3).

Bce crioco6s! cunTesa nposoaunu ¢ Kromasil-C18-HPLC (5 mkm, 4,6%250 mm). ITocne
5TOr0 MENTUAbl JIIOMPOBANM JUHEWHbIMU rpagueHtamu aueronutpmia (CH3CN) ¢
tpudTopykcycuoit kucioroit (TFA) (rpaguent: 5-55% B 3a 2 muH, notok: 1 MII/MHH, 3TI0€HT
A: 100% H,0+0,1% TFA; smoent B: 100% CH3;CN+0,1% TFA). Jlerekiyio MNenTHIOB
MIPOBOJUJIN IMyTEM HU3MEPEHMs] ONTHYECKOW IIoTHOCTH mpu 220 M. I'pynny Fmoc ynansnm
20%-m pactBopoMm nunepunanHa/DMF B Teuenue 30-muHyTHOW peakimu. [IpOMBIBKH MeXAy
cragusimu ipoBoa DMF (S pa3). Bece peakuuu cuHTe3a U mpoMbIBKH npoBonmiu npu 25°C.
HPLC-ananu3 nosy4eHHBIX MENTUAOB MOKa3al YUCTOTY, MpeBbimaroiyro 80% BO BCEX Clydasix.
W neHTHUHOCTh MONyYEeHHbIX NENTUI0B NoATBEpkAanu ¢ nomoinso ESI-MS.

Cnocob eseoenusn N-konyesoii ayemunvnoii 2pynnst 6 nenmuounvrvie cmonst. 1 Mmmons (1
9KB.) MENTUAWIIOBBIX CMOJI 00pabaThiBaiu 25 5KB. MPEABAPUTENIHHO PACTBOPEHHOI'O YKCYCHOTO
anrunapuna B npucyrctsuu 25 skB. DIEA, ucnons3ys 5 mn DMF B kauecTBe pacTBOpUTES.
ITocne 30 mun peakiun nentuaabie cMoubl mpoMbiBasid DMF (1 mus x 5), DCM (1 MuH X 4) u
a3 TUIOBEIM 3¢upoM (1 MuH * 4). B KOHIIE, MENTUAMIOBBIE CMOJIBI CYLITHIIA B BAKYYME.

Cnocob eeedenusi N-kOHYe6OH NAneMumounvHol cpynnel 6 NenmuounvHble CMONbI: 3
MMOJIb (3 3KBUBAJIEHTA) MPEIBAPUTENBHO PACTBOPEHHON MajJbMUTUHOBOI KHCJIOTHI BBOJWIH B
NEeNTUAUIbHBIE CMOJIBI B TpUCyTCTBUM 3 3KkBUBajeHTOB FITBU u 6 skeusBanenros NMM. Hm
JaBaju npopearuposarth B TeueHue 30-60 munyT, ucnoas3yss DMF B kauectse pearenra. Ilocne
3TOro CMOJIbI IpoMbIBanu 3 paza DMF.

IIpoyecc omwennenus om nOIUMEPHO20 HOCUMEN NENMUOUTLHBIX CMOJ: BbICYIIEHHbIE
nentuauibHble cMonbl oOpadareBamu TFA:TIS:H,O (95:2,5:2,5) B Teuenue 2 yacos npu 25°C
npy BUOpaLyH.

OPUMEP 2: uneubuposanue nenmuoamu no uzobpemenuto viceobodxucoenus CGRP na
KYIbMUGUPYEMbIX CEHCOPHBIX HEPOHAX.

WNHnykiust BBICBOOOXKIEHUST TenTuaa, CBs3aHHOro ¢ renom kameiutonnHa (CGRP) ¢
MIOMOIIBIO KaINlCAULIMHA, 1ae€T BO3MOXKHOCTb MPSIMOTO U3MEPEHHS 3K301MT03a HeHpoHOB (Meng J.
et al., J. Cell. Sci. (2007) 15;120(Pt 16):2864-74, and Meng J. et al., Mol. Neurobiol. (2014);
50(2):574-8).

TecTtupyemble menTUabl OLEHUBAIH MyTeM HU3MEPEHUs] UX CIOCOOHOCTH MHTHOMPOBATH
uHayuupoBaHHoe BbicBoOOkmeHHe CGRP Ha mnenTunepruueckux CEHCOPHBIX HEHpOHax.
laarnmum  pgopcanpHBIX KopewmkoB BbiceBan (50 000 kjerok Ha JYHKY) B 96-JIyHOUHBIH
IJIAHIIET, NPEABAPUTENBHO NMOKPBITHINA NONU-L-nu3nHoM u naMmuHuHOM. Yepes 48 dacos nocie
nocesa KJeTku HHKyOupoBamm co COamaHCHPOBAaHHBIM PACTBOPOM coJieil XIHKCa, COAepIKALIIM
nenTuasl no u3odpereHuro B koHueHTpauuu 20, 50 mwau 100 MM, B Teuenune 1 uaca. 3arem
KJIETKU CTUMYyIHpoBanu B TedeHue 10 munyt 1 nM kancaununom nipu 37°C. 3aTem copepskaHue
CGRP ompenensnu B CynepHaTaHTax C MOMOIIbIO Kojopumerpuueckoro aHanuza CGRP EIA

(Spi-Bio Inc), cmenys wuHcTpykuusMm mnpomsBoxurtens. HM3mepenuss abcopbuuu (405 HM)
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CTaHAApTU3UPOBAJIN OTHOCUTCIIBHO MAaKCUMAJBbHOTO CHUIHaJa, ACTCKTUPYEMOT'O npu
CTUMYJIAALIUHU KallCaUuLIMHOM KIJIETKOK, O6pa60TaHHbIX HOCHUTEJIEM. 3HauYeHUs I/IHFI/I6I/IpOBaHI/I$I
BI:;ICBO60)KI[€HI/IH CGRP paCcCUUTBIBAJIN B IPOLHCHTAX C y4€TOM MAaKCHMAJIbHOI'O CUTHAJIA IJIS
HHAYOHUPOBAHHOI'O KarCauiguHOM BbICBO60}KI[eHI/I$I u MHWHHMAJIBHOI'O CUTrHaJia JJIA
HECTUMYJIMPOBAHHBIX KJIETOK. B Ta6.]'II/II_Ie D MNPUBCACHBI 3HAUCHUA I/IHFI/I6I/IpOBaHI/I${ AKTHUBHOCTHU

M3, nony4eHHbIe I NeNTUIOB MO H300PETEHUIO.

TABJIMLIA D
N-koHuesoe % HHrHOMPOBaHUS
IlenTun IlocaenoBaTeILHOCTH
NMPOU3BOAHOE BbicBOOOKAeHUss CGRP
100 20
50 MmxM
MKM MKM
Seq. ID No.
. HYWRELQYR aeTui 39,1 - 10,1
Seq. ID No. AUEeTHII 55.3 49,3
MQVWLRMWIDYRAT
2 MAJIBMHUTOMNII 53,9 35,5
Seq. ID No.
; RRVVLVNNIL [IAJIbMUTOUII 74,8 34,0
Seq. ID No.
. LRVQMVNMFL aleTHI 77,4 14,2

ITenTuael MHrUOMPOBAN BBI3BAHHOE KarcauimHoM BbicBoOOkneHne CGRP B nuanazone
10-50% mipu 20 MxM, 50-75% npu 50 MkM 111 N-KOHLIEBBIX MaIbMUTOMINPOBAHHBIX U 40-77%
npu 100 oM A N-KOHLEBBIX alleTUIMPOBAHHBIX.

OPUMEP 3: uneubuposanue 8viC8060M4COEHUS  AYEMUIXONUHA —NENMUOAMU  NO
U300pemenuIo 8 KIemoyHOU JUHUU HEHPOOIACMOMYL.

Hdns omnpenenenust 3QQPEKTOB COSOUHEHHs TO H300pPETEHUI0O HA BBICBOOOKICHUE
AlETHIIXOJINHA UCTIOIb30BAJH JIMHUIO KJIETOK HelpodaacTombl yenoBeka (50 000 KIeTOK/TyHKY).
Knetkn nuddepenunpoBanich no GEHOTUNY XOJMHEPTHYECKHX HEHPOHOB B TeUeHHE 4 THEM.
3areM KJIETKH MpeaBapUTENbHO HHKYOupoBanu B TeueHue 60 MuHyT ¢ coenuaeHusiMa (ot 0,1 o
100 MxM) B BHAE aLETHINPOBAHHON WJIHM MAJIbMUTOMIMPOBAHHON (POPMBI H KOHBIOTUPOBAIHU C
tpudropaneratrHoii (TFA) nnu aneratHoii conbro. ITocie 3Toro BEICBOOOXKAEHNE alleTHIIXOJIFHA
UHIYLHUPOBAJH JeToNsipu3anreii MeMOpaHbl, BbI3BAaHHOH 15-muHYTHOH MHKyOamwmen ¢ 50 MM
KCIl. VYpoBenp aueTmnxoivHa B CyNEPHATAHTAX OINPEHENSIN KOJMYECTBEHHO C IOMOIIBO
HaOopa mia aHamm3za Amplex® Red Acetylcholine Assay Kit (Thermofisher), cnenys
UHCTPYKLUSIM ~ NPOU3BOAUTENSA.  ALETHIXONUH (PEPMEHTAaTUBHO TpaHcopMupyercs C
obpazoBanneM H>O,, 4TO maer koauuecTBEHHBIH (IyopecLeHTHbIN curHaji. DiyopecueHIHIo
(Bo3Oy>xnenue 530 Hm/amuccus 590 HM) usmepsnu Ha obopynosanuu FluorStar. Conepixanue
ALIeTHIIXOJINHA HOPMAJIM30BaIu Ha olIee copepskanue Oeinka ¢ ucnonbzopanneM BCA-anammsa

(Pierce) B coOTBeTCTBHHM C UWHCTPYKUUSIMU mpousBonutens. W3mepeHus QuyopecueHunu
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HOPMAJIM30BAJII N0 MAaKCUMAJIbHOMY CHTHaly, nerekrupyemomy mnpu crumyssinun KCl B
KJIeTKax, oOpaboTaHHbIX HocuTeneM. HapymeHne 5K30LNMTO3a BE3UKYJ COCOMHEHUSIMH

n300peTeHNs MPUBOAUT K YMEHBIIEHUIO BbICBOOOKAeHUs anleTnixonuHa (Tabnuma E).

TABJIMILIA E
% uHrnOMpoBaHUs
BbIcBOOOKAeHus Ach
N-xoHueBoe
HenTun IMocaexoBarebHOCTD MM TFA  anerar
NMPOU3BOIHOE
100 65,9 -
50 33,6 -
areTu 10 87.9 55,9
1 - 27.9
0,1 - 422
Seq. ID No. 1 HYWRELQYR
50 75,9 -
10 49 4 87.5
[IAJIbMUTOUJI 5 7.9 -
1 - 81,3
0,1 - 42,9
20 10,9 -
10 78,8 55,8
areTu 5 76,2 -
1 - 41,0
Seq. ID No. 2 MQVWLRMWIDYRAT
0,1 - 39,6
50 20,6 -
MMaJIbMUATOMII 10 -35,1 -
5 -46,1 :
50 82,8 .
10 81,8 86,7
Seq. ID No. 3 RRVVLVNNIL HaJIbMUTOMII 5 75,4 -
1 - 92,5
0,1 - 57,0
100 6.8 -
areTu 50 58,9 -
Seq. ID No. 4 LRVQMVNMEFL
10 84,3 -
[AJIbMUTOUJI 50 83,0 -
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10 46,0 ]
5 26,4 -

100 81,6 -

50 51,5 -

aLeTHII 10 52,8 -

1 22,0 -

Seq. ID No. 5 WEQEFLRR 0.1 190 -
50 17,9 -

10 247 ]

MaJIbMUTOMI 5 25,1 -

1 16,1 .

01 164 ]

Bce menTtuaer ObutH (PyHKLHMOHATBHO MOATBEPIKIACHBI KAK MHITHOUTOPBI PETryJIUPYyEMOro
SK30LIMTO32 HEHPOHOB HAa JIMHUM KIETOK HeiipoOiactombl. B 4HacTHOCTH, aneTMIMpPOBAaHHAsS
dopma SEQ ID NO: 1, 2, 4 u 5 3HauuTenbHO cHikana BeicBoboxknenne ACh Ha 50-87% mpu
xkoHueHtpauuu 10 MM B Bune conu TFA u npumepno Ha 40% B Buze aueratHoit conu npu 0,1
MKM. Ilansmutounnmposanneiii SEQ ID NO: 4 3HauuTenpHO CHIXKAN BBICBOOOKIECHUE
anerwixonuHa npumepHo Ha 50% mnpu 10 mxM. HaubGonee sddexruBHbIM menTumoMm ObLI
nanpmuromuposanabii SEQ ID NO: 3, Tak kak OH ObLI aKTUBEH MPH CaMOW HU3KOU
ucnbeiTaHHOW koHUeHTpaunu 0,1 MxkM. B nemom, Bce 5(pQexTuBHBIE NENTUABI HUMEIH
MUKPOMOJISIPHOM TUana3oH.

HPUMEP 4: ananu3zet icusznecnocob6HOCmU KIeMOK HA SNUOEPMATLHBIX KEPAMUHOYUNAX
U OepmanvHuIxX ubpodbracmax yenoexd.

B sTom mpumepe ouenuBaiu 3¢G¢GeKThl MENTHIOB MO0 M300PETEHUIO HA 3THAEPMAaIbHbIC
KEePaTUHOLUTBl U JepMaibHble (uOpobnacTel uenoBeka. JKHU3HECTIOCOOHOCTh  KJIETOK
OMpeNeNsii ¢ TIOMOIIBIO aHaju3a C HUCIMOJNb30BaHUEM 3-(4,5-muMeTun-2-Tuaszomm)-2,5-
mudennn-2H-rerpazonuitdpomuna (MTT). MTT-ananu3 NPECTaBIISIET coboii
KOJIOPUMETPUUECKYIO PEAKIHI0, OCHOBAHHYIO Ha CIOCOOHOCTH (pepMEeHTa MHUTOXOHIPUAIBHOM
IEeTUAPOTeHas3bl pa3pyllaTh U MpeoOpa3oBbIBATh TeTpa3oibHble kosblia MTT. DnunepmanbHbe
keparuHouuTel (HEKa) BhICEBamM B MpeABapUTENbHO MOKPBITHIA 90-TyHOUHBIN IUIAHIIET MPU
50-60%-1i xoudmosHTHOCTH B 100 MKI cooTBeTcTByIOIIEH cpenbl ¢ modaBkamu. KoxxHble
¢dubpodnactel (HDFa) BeiceBanu B 96-nyHouHbIi tutanier npu 70%-# koHdurosaTHOCTH B 100
MKJI cpenbl ¢ nobaBkamu. Jlyisi o0enx KJIETOYHBIX JIMHUHN uepe3 24 baca Mociie TMmoceBa Cpedy
3aMEHSIM CBEXEH cpenoi ¢ mobaBKamM, coaeprKameil MenTHIbl, pAaCTBOPEHHBIE B IHAIAa30HE
koHHeHTpanuii ot 0,1 no 200 MM. Bce Tectupyemble BemecTBa MHKyOHpOBaiIM B TeueHHe 24
gacoB ripu 37°C u 5% CO.. [Tocne storo cpeny 3amensuu 0,5 mr/mi pactsopa MTT B Teuenne 4
4acoB B IOJIHOHM cpene. 3aTeM cpeay OCTOPOKHO ynajsu u nodasisum 150 mxi/mynky DMSO

IUTsL pacTBOpeHUst KpUCTAUIOB (popmasaHa. [lnmaHmer 3amuimand OT CBeTa, BCTPSIXUBAIU B
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TedeHne 60 CEeKYHI M M3MEPsUTH ONTHYECKYIO IJIOTHOCTh MpH 570 HM C 3TaJOHHBIM (UIBTPOM
620 uM. B Tabmune F momgpobno omucanbl 3¢QexThl menTumoB Mo H300PETEHUIO Ha

JKU3HECTIOCOOHOCTh KJIETOK KEPaTHMHOLUTOB M (uOpoOIacTOB, BBIPAKEHHBIE B IPOLIEHTAX

MHTUOMPOBAHUS.
TABJIMLIA F
%0 MHrHOHpOBaAHMS
KH3HECIOCOOHOCTH
KJIETOK
HenTug IMocaenoBaTeIbHOCTD N-xormesoe MM  HEKa HDFa
MPOU3BOIHOE
200 9,5 2.9
100 6,2 6.8
areTu 50 7.4 3,9
(ameraTHasi COJIb) 10 1,7 33
5 8.8 9,7
Seq. ID 1 -1,4 0,2
No. 1 AYWRELQYR 50 37.5 31,6
10 31,0 29,2
[MAJIbMUTOUJI 5 23,6 24,3
(ameraTHas COJIb) 1 8.8 12,2
0.5 6,4 7,2
0,1 2.9 0.3
200 1,2 24,6
100 -0,7 7.8
areTuia 50 -4,6 14
(arieraTHas COJIb) 10 -0,5 8.5
5 -1,8 12,3
Seq. ID 1 -1,2 10,1
No. 2 MQVWLRMWIDYRAT = 3 53
10 36,5 47,1
[IAJIbMUTOUII 5 36,9 47,3
(ameraTHasi COJIb) 1 25,6 45,8
0,5 20,9 42,9
0,1 12,1 30,8
Seq. ID RRVVLVNNIL aJIbMUTOUII 50 24,8 24,3
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No. 3 (ameraTHas coJb) 10 22,4 27,2
5 9,9 25,7
1 11,7 8,7
0,5 -0,9 15,5
0,1 -3,8 6.0
200 41,1 22,9
100 31,6 41,5
areTu 50 19,5 40,6
(arieraTHas COJIb) 10 6,0 37,1
5 2,6 28.4
Seq. ID 1 13,6 14,5
No. 4 ERVQMVNMEL 50 34,2 37,7
10 18,0 40,9
HaJIbMATOUII 5 7.0 42,6
(conb TFA) 1 -7,6 34,2
0,5 1,0 26,9
0,1 -6,2 15,2
200 23,7 14,7
100 10,4 15,0
areTu 50 4,3 10,0
(comp TFA) 10 4,2 12,1
Seq. ID 5 0.8 10,0
No. 5 WEQEFLRR 1 -5,7 9,3
50 -24.3 18,0
[IaJIbMUTOUII 10 -6,3 7,6
(cons TFA) 5 -5.5 10,3
1 -2,9 -0,2

IMentuner SEQ ID NO: 1, 2 u 5 ¢ N-KOHIIEBOM 3aMEHOH aleTHJIOM He H3MEHSIIH
JKU3HECTIOCOOHOCTh KJIETOK B 3THIEPMANIbHBIX KEPATHHOLIMTAX YejoBeka U pudpodaacTax KOKH
1o 200 MxM. AuernnupoBaHHbIil U naapMutomnupoBadubiil ientug SEQ ID NO: 4 e uzmensin
KU3HECTTIOCOOHOCTh KEPATHHOLIMTOB NpU KOHIEHTpauuu Hike S0 MKM. IlampMonnnpoBaHHBIN
SEQ ID NO: 3 He u3MeHsuI KU3HECTIOCOOHOCTh KepaTHHOIUTOB U (PudpodmactoB npu 1 MxkM
VTN HUXKeE.

INPUMEP S: oyenxa anmunepchnupanmnozo s¢ghghexma npu KpamrospemMeHHOM 66e0eH Ul
HA MbIMUHOT MOOIU CeKpeyult noma.

B sTOM mpumepe ornieHuBanM KpaTKocpouHble 3¢ ¢ekThl nentuaa mno nzodpereHno SEQ
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ID NO: 1 B mNagpbMUTOMJIIMPOBAHHOM (opMe Ha MOAENH TMOTOOTAENEHHS in  Vivo,
WHAYLUPOBAHHON MUJIOKapNMHOM. DTy MOJENb CO3[aBaji C HCIOJb30BAHHWEM MUIOKapIHUHA,
HECEJIEKTMBHOIO aroHHWCTa MYCKapHUHOBBIX pelenTopos, Ha camuax Mbimeit CS7BL6/Rcc B
Bo3pacte 11 Henenb. TecTupyemoe coequHeHHe MpencTaBisier coO0i menTua mo N300PETeHHIO,
UMEIOLINH crenyromyto nocnenosarenbHocTh (SEQ ID NO: 1):

nagpmutTom-HY WRELQYR-NH,;

Tectupyemoe coequHeHUEe BBOAUIN BHYTPHUIIOAOIIBEHHO (i.pl.) B MpaByro 3aIHIOK Jiamy
(10, 30 u 100 wmkr) 3a 30 MumHYT OO0 CTUMyJsinuM mnotootaeneHus. Hocurenem ObLi
(U3HOJIOTHYECKHI PacTBOP.

3a TMOTOOTAENEeHHEeM CIEAWIN IyTeM ONpeleleHUs AaKkTUBHOCTH aMuia3bl Ha
MOBEPXHOCTH KOXH C HCIHOJb30BAHHEM peakUuu iofa ¢ kpaxmaioM. KonnmuecTBo TeMHBIX
Karenb [0Ta OMNpeAeNsaan depe3 5 MUHYT C MOMOIIBI0 MHAYKLHOHHOIO MOJCYeTa KOJUYeCTBa
Kareyp Ha Jlaly B KaXIOM COCTOsTHHH. BriOopka cocrasisina n=5-6 ocoOeii B rpynme. JlaHHBIE
NPEACTABISIIOT KAaK CpelHee 3HaueHuetcraHnapTHas omudka cpenHero (SEM). HMcxomHbie
IaHHbIE ObUIM HOPMAJIM30BAaHBI B TMPOLEHTAX MO OTHOLICHHIO K CTHMYJHPOBAHHBIM OCOOSM,
KOTOPBIM HE€ BBOAWJIN HHBEKUMIO (KOHTPOdb, 100%), M HECTUMYJIHPOBAHHBIM OCOOSM,
NOJIY4aBIIUM MHBEKIIH (PU3HOJIOTHIECKOT0 pacTBopa (Hocurenb, 0%). CTaTHCTUYECK A aHATN3
NPEACTABIIUT COOOH OJHOCTOPOHHUI TUCTIEPCHOHHBIN aHAJH3 C IMOCJIEAYOIIUM allOCTEPUOPHBIM
MHO>KECTBEHHBIM CPABHUTENIbHBIM TeCTOM JlaHHETa, B KOTOPOM CPAaBHUBAIN Ka)K0€ COCTOSIHUE
C COOTBETCTBYIOLIEH KOHTPOJBHOU rpynmon, ****p<0,0001; ***p<0,001; **p<0,01; *p<0,05.

Pe3ynbraThl NpeacTaBiIeHbl B HIDKeCHeayouei Tadnuue G.

TABJIMLIA G
ITanem-SEQ ID NO: 1 % WHrHONPOBAHMS SEM Crartucrtuka
10 mMkr/namy 58,2 +98 Heokok
30 Mkr/namy 514 +9,6 o
100 Mkr/namny 34,5 + 8.4 *

TecTupyeMoe coennHeHHe 3HAYUTENBHO yMeHbIano norooraenenue mnpu 10, 30 u 100
MKT.

PUMEP 6: oyenxa anmunepcnupanmno2o s¢hgexma npu XpoHu4ecKoM 66e0eHuU Hd
MBIUMUHOM MOOeU CeKpeyuu noma.

B sTOM mpumepe oueHHBaIN JuIUTENbHBIE 3 ¢eKTr nentuaa no uzodperenuro SEQ ID
NO: 1 B naMUTOMJIMPOBAHHOH (hOpMe B MOZENH MOTOOTAENIEHUS in Vivo. DTy MOJEIb CO3/1aBaid
C HCMOJb30BaHUEM IMUJIOKAPIIMHA, HECEJEKTUBHOIO aroHHCTa MYCKapUHOBBIX PELIENITOPOB, Ha
camuax Mbimeit C57BL6/Rcc B Bo3pacte 11 nHemenb. Tectmpyemoe coenniHEHHE BBOAMIH
MECTHO TPH pas3a B HENENI0 B TeueHue 4 Henmenb (jedenue). IloToorneneHue MHAYLUPOBAIN
BHyTpurnonomseHHoH (1.pl) nHbeknmel nuiokapnuHa (3 MKI/Jamy) B MPaBYIO 33QHIOK JIAIY
(morootaenenue) oauH pa3 B 1-10, 2-10 U 4-10 HeAeN B COOTBETCTBUH ¢ Tabymuei H.

TABJIMIIA H
Henens ITonenenbHUK BropHux Cpene Yersepr IIaranna
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1 JeYeHue [IOTOOTAEIEHHE JIeUeHUE JIeUEeHHE
2 JIeUeHUe MIOTOOTAEIEHHE JIeYEHUE JIeUEeHHE
3 JIEUeHHUE --- JieueHue --- JIeYeHue
4 JIeYeHue MMOTOOTAEIEHHE JIeYeHUE JIeUEHHE

TecTupyemoe coenuHeHHe MPENCTaBisieT COOOI MenTHX Mo H300pEeTeHHIO, UMEIOINUN
cnenyromyo nocienosarenbHocTh (SEQ ID NO: 1):

nanpmMuro-HYWRELQYR-NH;

Tectupyemoe coenunenre BBoamiu i.pl. B mpasyro 3anuioro jamy (1, 10 u 100 mxkr), u
HOCHTEJIb MPEACTABIISLT COOOH (PU3MOTOTHUYECKUI PaCTBOP.

3a TMOTOOTAENEeHHEM CIEAWIN IyTeM OINpeleleHHus AakTUBHOCTH aMuia3bl Ha
MOBEPXHOCTH KOXH C HCHOJb30BAaHHEM peakluH Homa ¢ kpaxmajoM. KonnuecTBo TeMHBIX
Karenb 10Ta OMNpeAeNsaan depe3 5 MUHYT C MOMOIIBI0 MHAYKLHOHHOIO MOJCYeTa KOJUYeCTBa
Kareyip Ha Jialy B KaXXIOM COCTOsTHHH. BriOopka cocrasisina n=5-6 ocoOeii B rpymnme. JlaHHbBIE
NPEACTABISIIOT KaK CpelHee 3HaueHuetcraHmapTHas omudOka cpegHero (SEM). Hcxonnble
JaHHbIE ObUIM HOPMAJIM30BAaHBI B TPOLEHTAX MO OTHOLICHHIO K CTUMYJHPOBAHHBIM OCOOSM,
KOTOPBIM HE BBOAMJIM HHBEKIMIO (KOHTposb, 100%). CraTucTHYECKHi aHAIN3 TMPENCTaBIISI
co0OW  ONHOCTOPOHHHH  TUCTIIEPCHOHHBI aHANM3 C IOCIEAVIOIIUM  aroOCTEePUOPHBIM
MHO>KECTBEHHBIM CPABHUTENIbHBIM TeCTOM JlaHHETa, B KOTOPOM CPaBHUBAJIN Ka)kK0€ COCTOSIHUE
C COOTBETCTBYIOLIEH KOHTPOJBHOU rpymmon, ****p<0,0001; ***p<0,001; **p<0,01; *p<0,05.

Pesynbprarel npuBeneHsl B HUKeCIeAyomei Tadmume 1.

TABJIULIA 1

[TansM-SEQ ID NO: | % unrubuposanuss | SEM Crartucrtuka
1

Henens 1 1 MKr/namy 2,6 +9,7 Hk
10 mkr/namy 11,2 +9,7
100 mkr/nmamny 24,2 +6,2

Henenst 2 1 Mkr/namny 26,7 +6,7 *
10 mkr/mamy 27,3 +54
100 mkr/mary 27,1 +5,0

Henens 4 1 Mkr/namny -4,3 +11,9 *
10 Mkr/namy 11,3 + 3,6
100 mxkr/mary 25,2 +3,2

IManem-SEQ ID NO: 1 mokazan 3HaUUTENbHOE MOAABJIEHIE TTOTOOTAENIEHUs B TeueHue 4

HeJesb JIEUeHHs IPU TeCTUpOoBaHUM pu 1o3e 100 Mxr/namy.

[NPUMEP 7: ¢hynxkyuonanvusiii ananu3z HeiipoHanbHoi cencubunuzayuu in vitro

B sTom npumepe onennBanu 3¢ dexTer nanbMutonnuposadHoi ¢popmer SEQ ID NO: 1 in

Vitro Ha CeHCHOMTM3ALMIO HOLIMLIENTOPOB B KOHTEKCTE YYBCTBUTEIBHON KOXKH.
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H30onupoBaHHbIE TAHTIIMH 33IHUX KOPEIIKOB HOBOPOXKIAEHHBIX KpbIc Wistar (Bo3pact 3-5
IHEH) BBICEBAJIM HA YHIbI C MUKPO3JieKTpoaHbiMu MaTpuiiamu B DMEM Glutamax, 10% FBS,
1% P/S ¢ noGasnenuem mpnunHoro NGF. Bce skcnepumeHThl npoBoamiu 4depe3 48 9 mocie
IIOCEBA KJIETOK.

CeHcopHble HEHpPOHBI OBUIM CEHCHUOMJIM3UPOBAHBI KPATKOBPEMEHHBIM BO3IECHCTBHEM
NPOBOCTIAIUTENIBHOTO KOKTEHNs ¢ OpaaukuHUHOM, ructamMuHoM u AT®. Awnamusuposanu
BO30yIMMOCTh, omnocpenoBanHyldo TRPV 1, MOCKOJBbKY OLIyIIEHHs MOKAJIBbIBAHUS, JOKEHUS U
3yna B ocHOBHOM BbI3biBatOTCs TRPV 1. IToBTopHOe Hanecenne TRPV1-aronucra, kancauuuHa
(15-cexynnHoe nHanecenne 500 HM), maBano mnepsyto aktuBauuio (Pl) ¢ mocnenyrorueit
neceHcuOuI3amen (BTOpOE HaHECEHUeE). JeceHCHOMIU3UPOBAHHBIE KYJBTYPbI
CEHCUOMJTM3UPOBAJIM KOKTEWJIEM JJIsl BOCCTAHOBJICHHsS BO30YIMMOCTH, WCHOJB3Ys BHEIIHHI
pactBop Mexay BTopeiM (P2) u tperbum (P3) mmmynbcom kancamumHa (8 wuH). Jlns
MONTBEPIKIEHUS JKU3HECTTOCOOHOCTH KeToK B koHue HaHocwim 40 MM KCl. Tecrupyemoe
COEAVHEHNEe WHKYOMpOBaJ M C KIeTKaMH | dYac mepen MpOBEACHHEM MOHUTOPHHIA IPH
koHueHtpauusx 0,1, 1 m 10 MM. Tectupyemoe coenuHeHHE TPEACTABIIET COOOW MENTHI,
UMEIOIIHH CIIeNymyo nmocienosarenbHocTh (SEQ ID NO: 1):

nansmuTorm-HY WRELQYR-NH,;

CeHcHOMNIM3aLUIO PACCUUTHIBAIM, KaK COOTHOIIEHUE MEXKIY MMITYJIbCAMH KaIlCaulhHA
P3 u Pl (coorHomenue P3/Pl), mnpencraBmsroniee CeHCUOMIN3UPOBAHHBI  OTBET,
MHyLUPOBAHHBIA MPOBOCHIAIUTENbHBIM KOKTeHIeM. [IponeHT MHrHOMpoBaHUS PAaCCUUTHIBAIIH
kak 100 - cencuOunmsaumsa. JlaHHbIE TNPENCTABIUIM KakK CpeaHee 3HadeHHetCTaHIapTHAs
omubka cpeanero (SEM). Craructudeckuil aHajau3 MpPenCTaBNsA] COOOW OIHOCTOPOHHHM
JUCHEPCUOHHBIN aHAIN3 C MOCJIEAYIOIUM AlOCTEPUOPHBIM MHOKECTBEHHBIM CPaBHUTENIbHBIM
TecTOM /JlaHHeTa, B KOTOPOM CPaBHMBAJIU KaKJO€ YCJIOBHE C COOTBETCTBYIOLIEH KOHTPOJIbHOU
rpynnoii ceacubummzanuy, ****p<0,0001; ***p<0,001; **p<0,01; *p<0,05.

PesynbTaThl mpeACTaBIeHbI B HIKECIeAyoe Tadmume J.

TABJIUIIA J
% UHTUOMPOBAHUS
IManeMm-HYWRELQYR-NH, SEM Cratucruka
CeHCUOMNIu3auu
0,1 MmxM 69,7 2,7 Hepkok
1 MmxM 51,2 47 ek
10 MxM 59,7 3,3 HAAE

Tectupyemoe coenriHeHHE B TPEX KOHLIEHTPALMAX 3HAUYUTEbHO HHIMOMPOBAJIO TPOLIECC

CEeHCHOMITM3ALINH € aHAJOTHYHON 3() (PEKTUBHOCTHIO.
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®OPMYVYJIA H30BPETEHUA

1. IlenTtun, UMEOUN OIUHY, PaBHYIO WIH MeHble 20 aMHUHOKHUCIIOT, U COAEp KAaIUH
mobyro oxry u3 SEQ ID NO: 1-5, nnu nocnenoBaTenbHOCTb, UMEIOIIYIO IO MeHblel Mepe 70%
HUIEHTUYHOCTH II0 IOCJenoBaTeNnbHOCTH ¢ Joboit omHot m3 SEQ ID NO: 1-5, m ero
IPOM3BOIHOE UJIM COJIb, 1€ YKA3aHHOE NMPOU3BOAHOE conep kT N- n/unu C-KoHel yKka3aHHOTO
HeNnTUIa, KOTOPhIH XUMUYECKH MOIN(UINPOBAH WIH 3aLHUIIEH OPraHUYeCKUM COSIHHEHHEM.

2. Ilentup nmo m.l, rae ykasaHHBIM NMEeNTUA HMMEET IJIMHY, PaBHYK WM MeHble 15
AMUHOKHCIIOT.

3. Ilentua no n.1, rae yka3aHHBIA NENTUI COAEPKUT MOCIEAOBATENBHOCTD, HMEIOIIYIO
no MeHblield mMepe 80% HMIEHTHYHOCTH MO MOCIENOBATENbHOCTU ¢ 000 ogHol u3 SEQ ID
NO: 1-5.

4. Ilentua no n.1, rae yka3aHHBIN MENTHIT COAEPKUT MOCJIEAOBATENBHOCTD, UMEIOIIYIO
no MeHblIeld mMepe 90% HIEHTHYHOCTH MO MOCIENOBATENBHOCTU ¢ JIr000oH oxgHOoH m3 SEQ ID
NO: 1-5.

5. Ilenrrun mo yr0OoMy onHOMY W3 Tl 1-4, rae yka3aHHBIM MENTHI CONEPKUT JHOOYIO
onny u3 SEQ ID NO: 1 u 3-5 u uMeeTt 1J1Hy, paBHYIO Wi MeHblle 10 aMUHOKHUCIIOT.

6. Ilentun mo m.1, rae yka3aHHOE OPraHUYECKOE COEAWHEHHE BBIOPAHO W3 TPYIIIHI
cocrositiedd w3 (HocHOpHIBbHON, TIUKO3WIBHOW, AaLMJIbHOW, AJKUJIBbHOW, KapOOKCHIIBHOM,
THAPOKCHIIbHON, OMOTHHUIIBHON, YOUKBUTHUHUIIBHON U aMUOTPYTIIL.

7. Ilentun o 1.6, rae yka3zaHHas alyjIbHAs TPYIIa BIOpaHa U3 TPYIMIbL, COCTOSIIEH M3
ALETUIIbHOMN, JIJAypOUJIbHOU, MUPUCTOPUIIBHON U NAJIbMUTOUIBHOMN TPYIIL.

8. Ilemrun mo m.1, rae ero N-KOHEL XUMHYECKM MOAM(DHUIMPOBAH WM 3aLIUIIECH
ALETUIIbHOM WX MaJbMUTOUIBHON IPYIIIION.

9. Ilenrup mo 1.1, TAe yka3aHHasi COJIb MPEACTABIsAeT COOOI COJIb YKa3aHHOTO MENTHIA
WM €ro MPOU3BOAHOTO € MOAXOASAIIECH KUCIOTON WIN OCHOBAHUEM.

10. ITentux mo 1.9, Tae ykasaHHasi KUCJIOTa BbIOpaHa U3 TPYIIIbI, COCTOSIICH U3 CONSTHON
KHCJIOTBI, YKCYCHOM KHCIIOTBI, TPUPTOPYKCYCHON KUCIIOTBI, IABEIEBON KHCIOThI, MAJIEHHOBOM
KHUCJIOTBI, METaHCYJIb(OHOBOH KHCJIOTBI, Mapa-TOIYOJCYIb(POHOBONH KHCIOTBI, SIHTAPHOH
KHMCJIOTBI, TUMOHHOM KUCJIOTBI, BAHHOW KMCJIOTBI U MOJIOYHOMN KHUCJIOTBI.

11. Ilentux mo 1.9, Tae yKkasaHHAasi KUCJIOTA BbIOpAaHaA U3 TPYIIIbL, COCTOSIICH U3 CONSTHON
KHCJIOTBI, YKCYCHOW KUCJIOTBI i TPUPTOPYKCYCHON KHUCIIOTHI.

12. Tlenrug mo 1.9, roe yka3aHHOE OCHOBAHHE BBIOPAHO W3 TPYIIBI, COCTOSIIIEH W3
MOHO-, IU- U TPUAJKWIAMUHOB, HAlpUMEp METHJIAMUHA, JUMETHJIaMUHA, TPUMETHIIAMHUHA,
S5TUJIAMUHA, JU3TUIAMHUHA, TPUSTWIAMHUHA, MPONMUIAMHUHA, AUNPONUIAMUHA, TPUIPOMNMIAMHUHA,
STWJIEHAUWAMUHA, MOHO-, JHM- U TPHUAIKAHOJAMHHOB, HAlIpuUMepP MOHO3TaHOJIAMMHA,
IUSTAaHOJAMUHA W TPHUSTAHOJAMHHA, TYaHUAMHA, MOpP(ONMHA, MUIMEPUANHA, THPPOIUAHHA,
nunepasuHa, |-OytwimunepuanHa, 1-3THn-2-MeTwnunepuanHa, N-MeTwinunepasuHa, 1,4-
JUMETHIINUIEpa3HHa, N-Gen3unpeHnITUIAMHHA, N-MeTunriaroko3aMuHa u
TpUC(TUAPOKCUMETHIT)aMHHOMETAHA.

13. Ilentupn o 1.1, rae no MeHbIIEH Mepe OHA AMUHOKHUCIIOTA, IEPEUYHUCIICHHAs B JIEBOM
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cronOue Hikecnenyomen Tadbaunsl, B 000 ogHoit 13 ykasanubix SEQ ID NO: 1-5 3amenena
AMHHOKHCJIOTOH, TIEPEUNCIIEHHON B IIPABOM CTOJIOLE HIDKECIIEAYIOIeH TaONnIbl, IPH YCIOBUH,
YTO TMOJIyYE€HHAs IIOCJEN0BATeNbHOCTh MMeeT MO MeHbllell mepe 70% HWAEHTUYHOCTH IO
NIOCJIEIOBATEIbHOCTH, TIPEANIOUTUTENBHO, IO MeHbInell mepe 80% u, Oonee MpennoYTUTENBHO,

1o MeHb1neit Mepe 90% c moboii ogHoit 3 ykaszanubx SEQ ID NO: 1-5, cooTBeTcTBEHHO

HcxonHas aMHHOKHCIIOTA 3ameHa

Ala (A) Val; Leu; Ile

Arg (R) Lys; Gln; Asn

Asn (N) Gln; His; Asp, Lys; Arg

Asp (D) Glu; Asn

Cys (C) Ser; Ala

GIn (Q) Asn; Glu

Glu (E) Asp; Gln

Gly (G) Ala

His (H) Asn; Gln; Lys; Arg

Ile (I) Leu; Val; Met; Ala;
Phe; nHopneiiuun

Leu (L) HopJietiuuH; lle; Val;
Met; Ala; Phe

Lys (K) Arg; Gln; Asn

Met (M) Leu; Phe; Ile

Phe (F) Leu; Val; Ile; Ala; Tyr

Pro (P) Ala

Ser (S) Thr

Thr (T) Ser

Trp (W) Tyr; Phe

Tyr (Y) Trp; Phe; Thr; Ser

Val (V) Ile; Leu; Met; Phe; Ala; Hopneliuux

14. Ilentupn o 1.1, rae No MeHbIIEH Mepe OHA AMUHOKHUCIIOTA, IEPEUYHCIICHHAs B JIEBOM
crondue Hrkecnenyomen Tadbaunsl, B 000 ogaolt n3 ykasanueix SEQ ID NO: 1-5 3amenena
AMHHOKHUCJIOTOH, YKa3aHHOW B MpPaBOM CTONOLE cienyrolnedl TaOmuipl, NMPU YCJIOBHH, YTO
MOJIyY€HHasl MOCJEA0BAaTENbHOCTh HMeeT 1o MeHblell Mepe 70% UWAGHTUYHOCTU IO
NIOCJIEIOBATENIbHOCTH, TIPEANIOYTUTENBHO, IO MeHbIuell mepe 80% u, Oonee MpennoYTUTENBHO,
no MeHbIei Mepe 90% ¢ moboit u3 ykazanabix SEQ ID NO: 1-5, cooTBeTCTBEHHO

Hcxonnast aMUHOKHCIIOTA 3ameHa

Ala (A) Val
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Arg (R) Lys
Asn (N) Gln
Asp (D) Glu
Cys (C) Ser
GIn (Q) Asn
Glu (E) Asp
Gly (G) Ala
His (H) Arg
Ile (I) Leu
Leu (L) Ile

Lys (K) Arg
Met (M) Leu
Phe (F) Tyr
Pro (P) Ala
Ser (S) Thr
Thr (T) Ser
Trp (W) Tyr
Tyr (Y) Phe
Val (V) Leu

15. KocMmeTrudeckasi KOMIO3UIIMs, conepskamas (i) mentus no jo0oMy oqHOMY U3 il 1 -
14 m ero mpoM3BOAHOE WM COJIb, U (i1) IO MeHbLIEH Mepe OANH KOCMETHYECKU MPUEeMIIeMBbIH
UHTPEUEHT.

16. ®apmaneBTUyecKass KOMIO3UIMS, conepskaiias (i) menTua mo JrodoMy OIHOMY H3
nn.1-14 u ero mpousBOgHOE WM COJb, U (ii) MO MEHbLIEH Mepe OnMH (papMaLEBTHYECKH
NPUEMJIEMBbI UHTPEIUEHT.

17. Ientun mo mrobomy onmHomy u3 mm.l-14, U ero NpoOWU3BOAHOE WM COJb IS
NPUMEHEHUs1 U YJAYYIIEHUs COCTOSHHM, pacCTpOMCTB W/win  3a00JeBaHUN  KOXKH,
OTIOCPEIOBAHHBIX HEHPOHAIBHBIM HK30L[UTO30M.

18. Tlentun nns npuMeHeHus o .17, rme yka3aHHBbIE COCTOSHUS, HAPYIIEHUs W/WIU
3a00neBaHMsl KOXH, ONOCPENOBAHHbIE HEHPOHAJIBHBIM 3K30LIUTO30M, BBIOMPAIOT W3 TPYIIILL,
COCTOSILIEH W3 JIMLEBBIX MOPILIMH, JAUCOYHKIMM MOTOPHBIX  MBILIL, YPE3MEPHOTO
NOTOOT/AENEHNS,  3y/Ad, KOXXKHOIO  BOCHAJEHWs,  JAEepMaTuUTa,  AaTONUH,  IICOpHasa,
THIIEPPEAKTHBHOCTH COCYZIOB, po3alea, yIrpei, pocTta BOJOC, 3KUBJICHUS pPaH, MO30JEH,
O0POAABOK MIJI COCTOSIHUM YyBCTBUTEIBHON KOKH, TAKUX KaK S3BbI M TOPAKEHUS HA KOXKE.

19. TepaneBTUYECKHII WJIM HETEPANEBTUYECKUN CIIOCOO YIYYIIEHUS COCTOSHHI,
HapylweHni wu/umu 3a0oNeBaHUN KOXH, ONOCPEJOBAHHBIX HEHPOHAIBHBIM 3K30LUTO30M,

BKIIOUAIOIMA B ce0s MecTHoe HaHeceHHe (hapMaleBTUUECKONH MM KOCMETUYECKON
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KOMITO3UIINH, copepskaiuel (1) mentun mno modoMy ofHoMy u3 mi.1-14 u ero nmpou3BoaHOE WK
conb, u (i1) MO MeHblLIeH Mepe OAMH (PapMaleBTUYECKH WM KOCMETHYECKU IPHEMIIEMBbIi
UHTPEUEHT.

20. Cniocob o 1.19, rne ykasaHHbIe COCTOSIHUS, HapyIIeHUs W/niu 3a001eBaHus KOXKH,
OIOCPEIOBaHHbIE HEHPOHAIBHBIM K30LIUTO30M, BHIOUPAIOT U3 TPYIIIBI, COCTOSIIEH U3 MOPIIUH
Ha June, TUCHYHKIMU ABUIATENIbHBIX MBIIIL, YPE3MEPHOrO MOTOOTAENEHHs, 3YAd, KOKHOIO
BOCTAJICHUs, IEPMATUTa, aTOMUH, [ICOPHAa3a, TMIePPEeakTUBHOCTH COCYIOB, po3aliea, akHe, pocTa
BOJIOC, 3KUBJICHUSI PaH, MO30Jiei, OOpONAaBOK MM COCTOSIHMM YyBCTBUTEIBHOH KOXKH, TAKUX
KaK sI3BbI M TOPAYKEHUS HA KOXKE.

21. [TonuHyKJIEOTUA, KONUPYIOIIMNA NeNTHA Mo JF0OoMy ogHOMY U3 mm. 1-14.

ITo noBepenHocTn
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