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MoaupuuupoBaHHbIe NOJHIENTHABI PEJIAKCHHA, COAepKALHe (PapMAKOKHHETHYECKHI

JHXAHCEP, H HX IPUMEHEHHE

PacKkpeITHS pOACTBEHHBIX 3asIBOK

JlaHHas 3asBKa UCTIPAIINBAET NMPUOPHUTET npeasaputenbHoii 3asBku CIIIA 62/627411,
nonanHoil 7 gespans 2018 rona, u npensapurenbHoit 3asBku CIIIA 62/456161, nmopanHo 8
¢despans 2017 roma, MOJNIHOE COAEpKAHWE KOTOPBIX BKJIFOYEHO B HACTOSIIMHA JOKYMEHT
MOCPEACTBOM CCBUIKH.

PackprITie ociea0BaTeIbHOCTEN

JlaHHas 3asBKa BKJIFOYAET B KAUECTBE YAaCTH €€ PACKPBITUS MepeUeHb ONOIOTHUECKUX
NOCJIEIOBATENbHOCTEH, conepkamuxcs B (aiine mnox HasBaHueM «4656102413 txty,
pasmepom 150746 Gaiit, coznanHoM 8 despaist 2018 roga, KOTOPBIA BKIIOYEH B HACTOSIIUN
JOKYMEHT ITyTe€M CCBUIKU BO BCEH CBOEH MOJIHOTE.

Ipeanochutky co3paHus n300peTeHns

Hacrosimee nzo0pereHne B LEIOM OTHOCUTCS K MOAUGDUIIMPOBAHHBIM MOJMIIENTHAAM
pelakcuHa, TakuM Kak MOAU(HIMPOBAHHBIE NOJIHUIENTHABI pENaKCHMHA 2 YelOBEeKa,
cogep:kauie (HapMaKOKMHETHUECKUN SHXAHCEP, U TEPANEBTUUECKOMY MPUMEHEHHUIO TaKHX
TIOJIUMENTHIOB, HAMPHUMEp, JJISI JIEYCHUS CEePACUHO-COCYIUCTBIX COCTOSIHHN (TaKMX Kak
cepAevyHas HENOCTAaTOYHOCTb) W/WJIM  COCTOSHHH, CBsi3aHHBIX ¢  (uOpo3om. B
WITFOCTPATHBHBIX BAPHAHTAX OCYLIECTBJICHUS (PapMaKOKHMHETUYECKUI YHXAHCEP CBSI3aH C HE
KOIUPYEMOH B MPUPOIHBIX YCIOBUSX AMHHOKHCIIOTOH, KOTOpPasi MOXKET ObITh pUOOCOMAIBHO
BCTPOCHA B TOJMIIENTH]] PETAKCUHA.

Cepneunass HemocrarouHocts (HF) mnpencraensier coboii orpomHoe Opemsi s
COBPEMEHHOH CHCTEMBbI 3/IPAaBOOXPAHEHHUS] C MPENnojiaraéMoil pacripOCTPAHEHHOCTBIO B
CIIA 5,8 muunoHoB u Oonee 23 MIULTHOHOB 4enioBek BO BceM mupe (Roger et al., 2012.
Circulation, 125(1): e2-e220). CuUMNOTOMBI CEpPIEYHOH HEOOCTATOUHOCTU SIBISIOTCS
pe3yJbTaTOM HEAJEeKBATHOTO CEPAEYHOr0 BBIOPOCA M MOTYT OBbITb HM3HYPUTENBHBIMH B
3aBHCHUMOCTH OT CTAIUH MpOrpeccupoBaHus 3adoneBanusi. OCHOBHbIE CHMITOMBI M PU3HAKH
CepACYHONW HEAOCTATOYHOCTH BKJIOUAKOT: 1) OXBINKY (3aTPyOHEHHOE JABIXaHUE),
BO3HHKAIOIIYI0O B PE3YJIbTATE OTEKa JIETKUX H3-32 He3(PPEeKTHBHOro mMpsSMOro OTTOKA W3
JIEBOTO JKEJTyAOYKAa ¥ TMOBBIIIEHHOTO IABJIEHUS B JIETOYHOM KAaNMUIPHOM pyclie;, 2) OTeK
HIDKHUX KOHEYHOCTEH BO3HHKAET, KOTA MPaBBI KEIyA0YeK HECTTOCOOEH MPHUCIIOCOOUTHCS K

CHCTEMHOMY BEHO3HOMY BO3BPaTy, U 3) yTOMJISIEMOCTb H3-32 HECIIOCOOHOCTU CepAevHOI



HEIOCTATOYHOCTH TOJAEPKUBATh AOCTATOYHBIA CEPIEYHBIN BBIOPOC U YAOBIETBOPEHUS
merabonmueckux mnoTtpedHoctelt opranusma (Kemp & Conte, 2012. Cardiovascular
Pathology, 21:365-371).

MHorue comnyTcTByomue 3a0oneBaHus, (AKTOPbl pPHCKA U  IATOJOTHYECKHE
U3MEHEHUs] MOTYT B KOHEYHOM HUTOre NMPUBECTH K CepledHOil HemoctaTtouHocTH (Jessup &
Brozena, 2003. N Engl J Med, 348(20): 2007-2018). IloBpexpatoiiue cCOOBITHS, KOTOPBIE,
KaK CYMTAETCs, CBSI3aHbI C MATOPU3NOJIOTHEN CepAeUHON HEOCTATOYHOCTH, BAPbUPYIOTCS OT
O4YeHb OCTPOro, TAKOro Kak HH(ApKT MUOKapaa, 10 Oojee XPOHHYECKOTO IMOBPEKICHMS,
TAKOrO KaK MOXKHU3HEHHAsl TUIEPTEeH3Usl. YPOBEHb CMEPTHOCTU OCTAeTCsl BBICOKUM: ~ 50%
moneii ¢ CH ymuparor B TeueHue 5 yer mocie noctaHoBku nuarHosa (Roger et al., 2012.
Circulation, 125(1): e2-e220; Roger et al, 2004. Jama, 292(3). 344-50). Cepneunas
HEJJOCTATOYHOCTb OYEBUIAHBIM OOPa30M MpPEACTAaBIISET 3HAYUTEIbHYIO HEYOBJIETBOPEHHYIO
MEIULMHCKYIO TOTPEOHOCT.

UYenoseueckuii roOpMOH peslakcuH 2 (Takxke HaszbiBaeMbli penakcuH H2) npencrasnser
coboii 6-x/la menTua, COCTOSIIMI U3 53 aMUHOKHCIIOT, KOTOPBIH, KaK U3BECTHO, OTBEYAET 3a
peMoeTMpOBaHNE PENpPOAYKTUBHOIO TpPakTa IO POAOB, TE€M CaMbiM obJjerdas Mporecc
poxneHus. HecMoTpst Ha TO, 4YTO NPEUMYIIECTBEHHO pPENAKCHUH SBJISIETCS TOPMOHOM
OepeMeHHOCTH, OH ObUT OOHapykeH y He OepeMEHHBbIX SKEHIIUH, a TaKXKe y MYKYHH.
UenoBeyeckuii peakCHH SIBJISIETCS YJIEHOM CEMEHCTBa MHCYJIMHOBBIX IENTHIOB, KOTOPOE
BKJIFOYAET MHCYJHUH, psia HHCYJuHONMOnoOHbIX mentunoB (INSL3-6) u mHCymmHOMonoOHbIe
¢axtoper pocta (IGFI u IGFII) (Van Der Westhuizen et al., 2007. Curr Drug Targets, 8(1):
91-104). Bce 3Tu reTepoauMepHBbIC TENTHUABI CTPYKTYPHO CBSI3aHbI C KaXIOH W3 JBYX
nenTuaHbIX Lenei (A u B), KoTopbie COeAMHEHbI IBYMSI AUCYJIb(OUIHBIMU CBS3SIMH, U C A-
LEeNbl0, COAepIKallel OIHY BHYTPHMOJIEKYJISIPHYIO JUCYJIbQUAHYIO CBs3b. Perentop
penakcunaa 2 (H2), Ha3bBaeMblid MENTHIHBIM PELENITOPOM ceMelicTBa penakcuHa 1 (Relaxin
Family Peptide Receptor 1 (RXFP1)), siBnsieTcst KOHCEPBATUBHBIM JUJISI MBIIIN U YEJIOBEKA C
85% MIEHTHYHOCTBE0 AMHHOKHCIIOT U IO CYIIECTBY MOBCEMECTHO 3KCIIPECCHPYETCS Y JIFOIeH
uy npyrux sunoB (Halls et al., 2007. Br J Pharmacol, 150(6): 677-91).

Bo Bpemsi denoBedeckoil OepeMEHHOCTH IJisl YIOBJETBOPEHUs] IMOTPEeOHOCTEH B
MUTATEIbHBIX ~ BELIECTBAX, HAJAraéMbIX IUIOJOM, JKEHCKHH OpraHu3M TIOIBEPraeTcs
3HauuTeNbHOMY ~30% CHI)KEHHIO CHUCTEMHOro cocyaucroro comnportusierus (SVR) wu
comyTcTByromeMy ~50% yBenuueHuro cepaedHoro Beidpoca (Jeyabalan, 2010: Renal and
LElectrolyte Disorders. Lippincott Williams & Wilkins. 462-518; Clapp and Capeless, 1997.

Am J Cardiol, 80(11): 1469-73). JlonogHUTEIbHBIE COCYAUCTHIC aIaNTALlH BKIFOYaOT ~30%



yBeJNIM4YeHHE OOIIed TMOAATIMBOCTH COCYJUCTOW CTEHKH, 4YTO SIBISIETCS BAKHBIM JUIS
noaaepkaHust 3¢(HEKTUBHOrO KeNyIOYKOBO-apTEPUATBHOTO COMpPsDKEeHUs, a Takke ~50%
yBeNW4eHus1 kak nodeyHoro kposoroka (RBF), Tak u ckopoct ki1yO0uKOBOH (QHIIBTpaLium
(GFR), BaxxHOW 17151 BbIBEEHUs] KOHEUHBIX NMPOAYKTOB oOMeHa BemecTB (Jeyabalan, 2010:
Renal and Electrolyte Disorders. Lippincott Williams & Wilkins. 462-518; Poppas et al.,
1997. Circulation, 95(10): p. 2407-15). JIoOKIMHHYECKHE HCCIIEOBAHUS Ha IPbI3YHAX, a
TAaK)Ke  KIMHWYECKHE  MCCIEeJOBAaHHUS, NPOBENEHHbIE HA  PAa3JIMYHBIX  MALUEHTaX,
CBHJIETEJILCTBYIOT O TOM, YTO PEJIAKCUH MPUHUMAET Y4aCTHE, [0 MEHbIIEH Mepe B HEKOTOPOH
CTEIEHH, B OMOCPEOBAHUH STUX aJaNTUBHBIX (pusnonornueckux nsmenenuit (Conrad, 2011.
Am J Physiol Regul Integr Comp Physiol, 301(2), R267-275; Teichman et al., 2009. Heart
Fail Rev, 14(4), 321-329.). MHorue u3 3TUX aaNTHBHBIX PEAKIH, BEPOSATHO, OyayT
nosiesHbl ans manueHtoB ¢ HF, tak kak ype3mepHsiii puOpos, cmabas momaTiMBOCTh
COCYAMCTOH CTeHKHM U cyabas modeyHas (YHKIMS, BCE SIBISIOTCS XapaKTePUCTUKAMH,
OoO0ImMMHU ISl TIALMEHTOB C CepAedHoi HemoctaToyHOCThIO (Mohammed et al, 2015.
Circulation, 131(6), 550-559), (Wohlfahrt et al., 2015. Fur J Heart Fail, 17(1), 27-34,
Dammon et al., 2011. Prog Cardiovasc Dis, 54(2), 144-153). I1ocKOJIbKY, COTJIACHO OLIEHKAM,
30% mnauuenToB ¢ HF cTpagaroT moueyHol HENOCTATOYHOCTBIO OT YMEPEHHOH 0 TSKeNOoH
(Triposkiadis and Skoularigis, 2012. Curr Heart Fail Rep, (4):354-62), areHT, Takod Kak
penakcuH, Ojaromaps yJIydllIeHHIO COCYIUCTOrO MOTOKA U 00pabOTKH 3JIEKTPOJTUTOM, MOKET
OBITh OCOOEHHO MOoJIe3HbIM /115 maneHToB ¢ HF.

IMenTn  penakcMHa  WUMEET  KOPOTKHHA  (papMaKOKUHETHYECKHHA  MEpUON
nonysbiBeneHusi: CepenakcuH (Serelaxin), peKOMOWHAHTHBIA YeJOBEUECKUW IENTU
penakchHa, KOTOpBIA ObUT pa3pa®oTaH Uil JIEYEHUS CEpAeYHON HEJOCTATOYHOCTH, UMEET
KOPOTKHHA (papMakOKHMHETHUECKUH NEepUOJ MOJMYBbIBEIEHHs B TIEPBOH (pase, COCTABISIOIINI
5-15 wmwmuyT, m TpeOyercss 48-yacoBasi HeNpepblBHAS BHYTPUBEHHAs WH(Dy3us s
tepanesrrueckoii monesnoctd (REASANZ (serelaxin) Briefing Document Prepared by
Novartis for FDA Cardiovascular and Renal Drugs Advisory Committee Meeting. February
26, 2014). Jns xpoHMYecKHMX 3a00JieBaHUM, TaKMX KaK CepAedHas HEIOCTaTOYHOCTD,
MOJIEKyJla pellakCHHAa C YJIYYLIEHHBIM (PapMaKOKHMHETHUECKUM mpoduieM obecrnednBaeT
BO3MOKHOCTh QJIbTEPHATUBHBIX IMyTell BBENEHHUS JIEKAPCTBEHHOTO CPENCTBA, ITOMHMO
HETIpEpbIBHON BHYTPHUBEHHOW HH(]Y3UHU, KOTOpas, BEPOSATHO, Oymer Ooyiee MOAXOAsIIeH B
Ka4eCcTBE TEPaNeBTHUECKOrO CpPEACTBA JUIA MAIMEHTOB, CTPAJAIOIIUX XPOHHYECKUMH
3a00JI€BAaHHSIMHL.

Kpatkoe onucanue nzobpereHus




B Hacrosimmem nokymeHTe oOecmeueHbl MONU(MHLIUPOBAHHBIE  MOJUTETITH]IBI
peaKCuHa, COAepPIKAIINE HE KOIUPYEMYIO B MPUPOIHBIX YCIOBUAX AMUHOKHCIIOTY, MPU 3TOM
(a) monumenTuA penakcuHa comep:kut noymnentua A-uermu penakcuHa ¢ SEQ ID NO: 4 u
nonmunentun B-nenu penakcuna ¢ SEQ ID NO: 5 wmu SEQ ID NO: 6, 3amerneHHblil He
KOAMPYEeMOH B TPUPOIHBIX YCJOBHSIX AMUHOKHCJIOTOW B TIOJIOKEHWUH, BBIOPAHHOM W3
rpynmnsl, cocTosAled u3: ocratka 1 A-menu, ocratka 2 A-mienu, ocratka 5 A-1ienu, octaTtka
13 A-uenm, ocratka 18 A-mern, octatka 5 B-mieru, ocrarka 7 B-ienu u ocratka 25 B-uienn,
U HeoOs3aTeIbHO UMEIOIINIA IO BYX AOMOJIHUTEIbHBIX aMHHOKHCIIOTHBIX 3aMEH, BCTaBOK
W/WaM eNenuil B yKa3aHHOW A-Llenu pejlakCuHa W/WuiM yka3zaHHOHW B-nenu penakcuna; (b)

yKa3aHHas He Kojaupyemass B IPHUPOAHBIX YCJIOBUAX AMHHOKUCIOTA HMEET CIEAYIOLIYIO

CTPYKTYpPY:
R

A

H,N COM

rae R rpynma npexncraBnsier coOoit mo00i 3aMecTUTeNb, OTJIMYHBIA OT OOKOBOIA
neny, OOHApy>KEHHOW B ajlaHWHE, AaprHHUHE, AaclaparvHe, aclnaparuHOBOH KHCIOTE,
LIIICTENHE, TIIyTaMHUHE, MIyTAMHHOBOH KHCJIOTe, TIIMIMHE, THCTHANHE, H30JIeHINHE, JeHIIHE,
JU3MHE, METHOHUHE, (peHmnanaHnHe, MPOJIMHE, CepUHE, TPEOHHHE, TPUNTO(aHEe, THPOHHE
WM BaJluHe;, W (C) yKa3aHHash He KOAUpyeMass B MPHUPOIHBIX YCJIOBUSIX AMHHOKHCIIOTA
CBsi3aHa ¢ (papMAKOKUHETUYECKHM SHXAHCEPOM, COIAEPIKALIUM MENTHIHbIA KOMIIOHEHT U3 2-
30 aMMHOKHCIIOT U (pparMeHT, YBEJTUUNBAIOLIMNA IEPUO TIOTYBbIBEACHHUS.

Taxke, B HACTOALIEM IOKYMEHTE MPEACTABICH MOIU(UIIMPOBAHHBIA MOJUITCTITU
penakcuna, copepxamuii AQ1-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH, koropbiii

HUMEET CTPYKTYPY:

NH:

AQI1-Penakcun Ho

H Oy j’\/u 39
N. N N N -
SN RS SR E
3

CH

HT]/\/VVMOH
i o]
g ©

HO

(@opmyna I1I),

rie ykasaHHbli AQIl-Penakcun comepxuT mnonunentwn A-Lienu  pelakCHHa,
UMEIOINN 1Mo MeHblnel Mmepe 90% MASHTUYHOCTH aMUHOKHUCIOTHOM TMOCJIEI0BATEIbHOCTH C

SEQ ID NO: 35, u nonunentua B-uenu penakcuHa, uMerOImMuid 1o MeHbliel mepe 90%



WIEHTUYHOCTH aMUHOKHCIIOTHOH mocnenoBarenbHOcTH ¢ SEQ ID NO: 5 unu SEQ ID NO: 6,
npyu 5TOM MOAU(HUIMPOBAHHBIA Tapa-aleTui-(peHnIananuH, noka3aHHelii B ¢dopmyne Il
pacronoskeH Ha N-KOHIIe YKa3aHHOTO MOJIHMIENTHIA A-LIETTH PeaKCHHA.

B mnHacrosmem nokyMeHTe Takke olOecrnedeH MOAU(UIMPOBAHHBIN ITOJIHUIENTHL
penakcuna, copepxkamuii AQ1-Relaxin-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH,
KOTOpbI uMeeT cTpykTypy Popmyssl III, onucanHol B HacTosleM AokyMeHTe, rae AQI-
Penaxcun copepxut nogunentun A-uenu penakcuna ¢ SEQ ID NO: 35 u nonunentua B-
nerm penakcuHa ¢ SEQ ID NO: 6, mpu sToM MOAM(HUUMPOBAaHHBIN Mapa-aneTui-
¢denmnananuH, nokasaHHelii B Popmyne I, pacrmonoken Ha N-KOHIE YKa3aHHOTO
MOJINMENTHIA A-LIENU PETaKCUHA.

Taxke, B HacTosImeM JOKYMEHTe oOecreueH MOIU(UILMPOBAHHBIA MOJIUIENTH]
penakcuHa, UMEIOIINH CTPYKTYPY, MOKa3aHHYIO Ha ¢urype 8.

Taxke, B HacTosmeM IOKyMeHTe oOecredeH MOAU(HLUPOBAHHBIN MOJIUIENTH
peNlaKCHHA, UMEIOIIUI CTPYKTYpY, MOKa3aHHYIO Ha (urype 9.

B npyrom acnekte B HacTosieM IOKyMeHTe obecredeHa (apmMareBTudeckast
KOMITO3HLIMS, COAeprKaliass MOAWGUIMPOBAHHBINA MOJUIENTH PETaKCHHA, KaK ONHCAHO B
HACTOSIILEM TOKYMEHTe, U (papMarieBTUYeCKH MPUEMIIEMbI HOCUTEb.

B npyrom acmekre B HAcTOsLIEM JOKyMeHTe oOecriedeHa ¢apMaleBTHIECKas]
KOMIIO3UIHS, coaepskainas 3¢p(HeKTUBHOE KOJUYECTBO MOAUMDUIIMPOBAHHOIO IMOJMIENTHAA
peslaKCHHA, KaK OMHCAHO B HACTOSIIEM JOKYMEHTE, JJIsl JICYSHUs] HAPYLICHHS, CBSI3AHHOTO C
peaKCHHOM, U (papMaLEBTHYECKH MPUEMJIEMbII HOCHTEb.

B gpyrom acmekte B HACTOSIIIEM JOKYMEHTE OOeCredeH Crocod JieYeHws
3a00NeBaHmsl, CBA3aHHOTO C PEJAKCHHOM, BKJIIOUAKOMMKA BBeneHHue 3((eKTHBHOTO
KOJINYECTBA MOAM(PULIMPOBAHHOTO MOJUMENTHAA PEIAKCHHA FJIH KOMITO3UIIMH, COEpIKaIe
MOAU(UIMPOBAHHBIN TOJIUIIENTH]] PETAKCHHA, KaK OMHUCAHO B HACTOSIIEM JIOKYMEHTE.

B nmpyrom acnekre B HacTOSIIIEM JAOKYMEHTE OOECIedeH Crocod JIeUeHHs CeplevHO-
COCYIUCTOrO  3a0oNieBaHMs, BKIOUAKOMKA  BBeneHHEe S(QekTuBHOrO  KoNMM4YeCTBa
MOAU(UIMPOBAHHOIO  TOJHIENTHIA  PEelaKCHHA  FJIM  KOMIIO3HMLMH,  COIepsKamei
MOAN(UIMPOBAHHBIA  TMOJUMENTHUA  pEelakCHHA, Kak OMNHCAHO 3/eCh, MAIHEHTY,
HYKAIOLIEMYCs B TOM.

B npyrom acmekte B HAcTOsIIEM JOKYMEHTE OOecredeH Croco0 JICYeHHs WIIH
ocnalNeHusi  CHUMIITOMa  CEpACYHOH  HENOCTAaTOYHOCTH,  BKJIIOYAIOIIMHA  BBEACHHE

3¢ (}EeKTUBHOrO  KONMYECTBA  MOIU(PULHPOBAHHOTO  MOJHUIENTHAA  PEIaKCHHA WM



KOMITO3ULIUH, cofeprKaieli Moau(HUUUPOBAHHBIN IOJUIENTH] PETaKCHHA, KaK OIHUCAHO
3/1€Ch, MALMEHTY, HY>KAAIOIEMYCSI B STOM.

B npyrom acmekte B HacrosiieM JOKyMeHTe oOecredeH Croco0 JeueHHs
3aboneBanusi, CBs3aHHOTO C (uOPO30OM, BKIIIOUAIOIMIUN BBEACHHE TEPANEBTHUYECKU
3¢ (}eKTUBHOrO  KONMYECTBA  MOIU(PUIHMPOBAHHOTO  MOJHUIENTHAA  PEIaKCHHA WM
KOMITO3ULIMH, cofepKaieli MoAu(UUUPOBAHHBIN ITOJUIENTH] PETaKCHHA, KakK OIHUCAHO
3/1€Ch, MALUEHTY, HY>KAAIOLEMYCs] B STOM.

B npyroMm acmekte B HAcTOsIEM AOKYMEHTE OOeCredeH CIOCO0 JIeUeHHs WIIH
NPEAOTBPALIEHNs] TOYE€YHON HEeIOCTATOYHOCTH, BKJIIOYAIOIIUN BBEIEHHE TEPaNeBTHUECKU
3¢ (}EeKTUBHOrO  KONMYECTBA  MOIU(PUIHMPOBAHHOTO  IOJHUIENTHAA  PEeNaKCHHA  WJIH
KOMITO3ULIUH, cojepKaiieli MoauUUUPOBAHHBIN IOJUIENTH]] PETaKCUHA, KakK OIHCAHO
371€Ch, MALUEHTY, HY>KAAIOLIEMYCs] B STOM.

B npyrom acmekte B HacTosIeM IOKyMeHTe oOecredeH crocod yiydLIeHus,
CTa0MJIM3alUU WJIM BOCCTAHOBJICHUSI MOYEYHOH (YHKLUH Yy MALUEHTa, HYXXOAIOIIErocs B
5TOM,  BKIIOYAIOIIMHA  BBEIEHHE  TepameBTHUecKH  3(QQPEKTHBHOTO  KOJNYECTBA
MOAM(UIMPOBAHHOTO  NOJMIENTHAA  peJlaKCMHA WM KOMIIO3UIIMHM,  COAep Kalieit
MOAM(DULIPOBAHHBINA MOJIUIIENTHA PEIAKCHHA, KaK OIMHICAHO 3/1€Ch, MAIUEHTY.

B npyrom acmekre B HAcTOSIIEM IOKYMEHTE OOeCle4eH Crnocod HM3rOTOBJICHUS
MOAU(UIMPOBAHHOTO TMOJUMNENTHAA PETaKCHHA, KAaK OMHCAHO B HACTOSINEM IOKYMEHTE,
BKJIIOUArO LKL (a) oOecrieyeHre MOJUIENTHAA, CONEPIKAIIEr0 YKa3aHHY A-IIeMb pejlaKCuHa
U YKa3aHHYI0 B-Liemb penakcuHa, TPU 5TOM yKa3aHHBINA MOJHIIENTH] COAEPIKUT YKA3aHHYIO
HE KOIHUPYEMYIO B NMPUPOAHBIX YCIOBHUSIX aMHUHOKHCIOTY; H (b) CBsI3bIBAHUE yYKa3aHHOH He
KOIUPYEMOH B MPUPOAHBIX YCIOBUSX aMUHOKHCIIOTHI C YKA3aHHBIM (hapMaKOKUHETUIECKUM
HHXAHCEPOM.

KpaTkoe onncaHne HECKOIbKHX BHIOB YePTEKEH

®durypa 1. IlocnenoBaTenbHOCTh MOJUIENTHAA YEIOBEUECKOrO peslakcuHa-2 0e3 He
KOIUPYEMOH B MPUPOAHBIX YCIOBUSX aMHHOKUCIOTHL. [Tomunentuast A-nernu (SEQ ID NO:
4) n B-uenn (SEQ ID NO: 6) cBsizaHbl AUCYIb(QUIHBIMU CBSI35IMH, KaK MOKa3aHO Ha Qurype
5. Tlonmoxenue 1 B B-memn MoAU(UIIMPOBAHO OTHOCUTENBHO B-menu monunenTuaa
yenoBedeckoro penakcuHa-2 (SEQ ID NO: 5) (momuepkHyTOE TOJIOKEHUE, acraparuHOBast
KHCJIOTa 3aMelleHa aJaHWHOM, KaK TIIOKa3aHO), 4YTO, KakK HaOMIoJanoch, yIydllaeTr
U3rOTOBJIEHHE O€3 3HAYMTENBbHOTO HEeONArompHsTHOTO BO3IEHCTBUS HAa AaKTHBHOCTH. B
NPUBEACHHBIX B HACTOSIIEM JOKYMEHTE padO4YMX MpUMepax 3TOT MOJHMIIENTH] HA3bIBAETCS

Kak «qukud tamy win WT-RLX.



®urypa 2. [TocnenosarensHocTh RLX-AQ1 («AQ1»), monunenta 4enoBe4eCcKOro
penakcuHa-2 ¢ He KOAUPYEMOW B IMPUPOAHBIX YCJIOBHUSX AMUHOKHUCIOTOW, Hapa-aueTuii-
¢dennnananuHoM (pAcF, nmomuepkHyTO), 3aMensirorneli nojoxenne | A-nermm. A-uens (SEQ
ID NO: 35) u B-nens (SEQ ID NO: 6) cBsi3aHbl AUCYJIbPUAHBIMUA CBS3SIMU B MOJIOKEHHUSX,
MOKa3aHHBIX Ha (urype S.

®urypa 3. IlocnenosarensHocTh RLX-BM25/AN1 («BM25/AN1»), monunentuaa
YEJIOBEUECKOr0 PENIaKCHUHA-2 C He KOAUPYEMOW B NPUPOIHBIX YCJIOBUSX AMHHOKHUCIOTOH,
napa-auermi-penmnanannHoM (pAcF, moguepkHyTo), 3ameHsitomIeil nojoxenue 25 B-nemny,
U, KpOM€ TOro, mnojoxeHue 1 A-Ienu COAEPXKUT 3aMeHy TIJIyTaMHHA Ha acnaparuH
(momuepknyto). A-nens (SEQ ID NO: 36) u B-umemp (SEQ ID NO: 37) cBsi3aHbl
AUCyNb(QUAHBIMU CBA3SIMU B MOJIOXKEHMSAX, TOKA3aHHbIX Ha (urype S.

durypa 4. Cxemaruueckoe H300pakeHHE MOJUIENTHAA HPENPO-PENaKCUHA IS
skcnpeccun RLX-AQ1. TTomunentun npenpo-penakcuna (SEQ ID NO: 38) sxkcnipeccupyercs
B F.coli nnn npyroli cucreme >KcCrpeccMd. AMHHOKHCIIOTA, HE KOAUpyeMasi B NMPHPOAHBIX
ycnoBusix, Takas kak pAcF, moxer ObITh puOOCOMaIbHO BCTPOEHA B IOJUIENITHIHYIO
IIOCJIEIOBATENIbHOCTh ~ IPENpO-peNakCcuHa, objerdast MOCIEAYIOIee  CBS3bIBAHHE C
(dapmakokuHeTnyeckuM sHxaHcepoM («PK-skcrennep»). JlumepHas mocienoBaTebHOCTD,
cneunpuveckas B OTHOLIEHUH dKcnpeccuu F.coli, 0003HaueHa cepbiMu KpyskkaMu. C-menTr
(coenuHSIOIIMI TMENTHA), TPOUCXOMSAIIUNA K3 TPOMHCYJWHA C A00aBJIEHHBIMHU CaiiTaMu
pacuiernyieHus mentuaoB 1 3ameHoi Lys Ha Gly, o0o3HaueH yepHbIME Kpyskkamu. Jlunepras
nocjaenoBaTeNbHOCTh U C-menTun yAamsioTes (EePMEHTATHBHBIM pacLIeIyieHHeM (CalThl
pacuieryieHnsT YKa3aHbl HEMEUEHbIMH CTpeJKaMH). 3aMeHa alaHuHa B ocrtaTtke 1 B-merm
(«Bl») (mpucyrctesyer B SEQ ID NO: 6) cmocoOCTByeT yHOAJICHUIO JIUACPHON
NOCJIEIOBATEIbHOCTU. YKa3aH ocTaToK pACF nist caliT-cnenuduueckoro mpuUCOeTMHEHUsS
PK-saxancepa. Llenn A u B coemanaror ¢ HUGO, HaseiBaembiM RLN2, u npoucxomsar u3
k/IHK Bapuanra 1 Tpanckpunra relaxin2 (refseq NM_134441).

®durypa 5. CtpykrypHoe m3obpaxkenue 3penoro RLX-AQ1, comepxkamero A-menb
(SEQ ID NO: 36) u B-uens (SEQ ID NO: 6), KOTOpBIH CBsi3aH 4epe3 HEe KOIUPYEMYIO B
NPUPOAHBIX YCJIOBHSIX aMUHOKHCIOTY B IMOJIOKEHHH | A-menu ¢ GpapMakOKHHETUYECKUM
suxaHcepoM («PK sxcreHnepy).

®urypol 6A-6B. Dpdexter WT-RLX (purypa 6A) u AQ1-GGGGS-GluY (SEQ ID
NO: 139)-C14-COOH (¢durypa 6B) Ha U3MeHEeHHsI SKCIIPECCHH TeHa ab(a-aKTUHA TIaJIKIX
mbimi B oOpadorannsix TGF-6era pubdpobnacrax cepmama uenoseka ¢ ucnonb3opanreM RT-

PCR nns m3mepenust konuenTpaunid MPHK. Lludper Han cTondrnamu yka3bIBarOT MPOLEHTHOE



caHmwkenne npotuB TGF-Oera Toapko HOCHTENEM, YCTAHOBJIEHHBIM B KaueCTBE HMCXOIHOTO
ypoBHsi. Cpennne 3nauenust + SEM; *P < 0,05. Veh = Hocurens. HM = HAaHOMOJISIPHBIH.

®urypst  7A-7D. CsszannHas ¢ PEG Bakyonuzauust SNOHUTENUs TMOYEUHBIX
KOPTHUKAJIbHBIX KaHAIbLIEB Yy KpPBICHHbIX camok Sprague Dawley. Iloukm oT KpbIC
obpabateiBasin moaKokHO (SQ) oaWH pa3 B A€Hb HOCHUTEJEM WJIM AHAJOTaMH DPEJIaKCHHA.
PEG-conepxamue anajnorn penakcura (puryper 7B m  7C) mokasanum OTYETIMBO
BBIPAKEHHYIO  BaKyOJIU3aLHUIO KOPTHKAJIbHBIX  TPyOOuUeK,  XapaKTepU3YIOIIYIOCS
MPHUCYTCTBUEM KPYITHBIX CIMBAIOLINXCS BakyoJieil. Bakyouell He HaOII0AaI0Ch Y JKUBOTHBIX,
oOpaboranHbIX HOcUTeNneM (purypa 7A) Win HENMETHINPOBAHHBIM pelakcHOM (¢purypa 7D).
®urypa 7 A: Hocurens (150 MM Arg B 10 MM 1iurpataom Oydepe, pH 5,5) SQ B Teuenue 10
nueit. @urypa 7B: AQ1-PEG36-Glu-C13-COOH (1.5 x/la PEG) SQ mpu 40 mr/kr/cyTku B
teuenue 7 nuei. Gurypa 7C: AQ1-20-kDa-PEG (20 x/la PEG) SQ mpu 15 mr/kr/cyTku B
teuenue 10 gueit. @urypa 7D: AQI1-GGGGS-Glu” (SEQ ID NO: 139)-C14-COOH SQ B
no3e 40 mr/kr B Teuenue 7 quei. Yeennuenue 40x, H&E.

®durypa 8. Crpykrypa AQI1-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH,
nokasanHas B @opmyae 111

durypa 9. Crpykrypa AQI-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH,
nokasanHas B @opmyie 111

TlonpobHoe onucanue n300pETEeHUs

Onpenenenus

Kak mcnosnm3yeTcss B JTaHHOM JOKYMEHTE M B mpuiaraeMoi (Gopmysie nzodpeTeHus,
(bOpMBI €TMHCTBEHHOTO YHCHA «a», «any M «the» BKIIOYAIOT MHOJKECTBEHHOE YHCIIO, €CIIU
KOHTEKCT $SICHO H€ yKa3blBaeT Ha uHoe. Tak, Hampumep, CCbUIKA Ha «PEJNAKCUHY,
TOJNIUTMENTH]] ~ PENIAKCHHA» WU «MOAU(UIMPOBAHHBIA  TOJMIIENTHI  PETaKCHHAY
npeAcTaBsieT COOOH CChbUIKY Ha OIMH HWJIM HECKOJNBKO TaKHX OEJKOB M BKJIKOYAET HX
SKBHUBAJICHTBI, U3BECTHBIE CIIEIIMAINCTAM B JAHHON OOJIACTH, U TaK Aajiee.

Ecnu He yka3aHO MHOE, BCE TEXHUYECKHE U HAY4YHbIE TEPMHUHBI, HCIOJIb3yEMBbIE B
HACTOSIIEM JOKYMEHTE, HMEIT TO K€ 3HaueHHe, KOTOpoe OOBIMHO TIOHHUMAETCS
CHEeLUATMCTAMH B 00JIACTH TEXHHUKH, K KOTOPOH OTHOCHTCSI IAHHOE H300pETEHHE.

TepmuHbI «(papMaKOKHMHETHUECKUI SKCTEHAEP», «PapMaKOKHHETHYECKUI SHXAHCEPY,
«PK-3kcrennep» n «PK-3HXaHCEpP» HCMONB3YIOTCS B3aUMO3AMEHSIEMO, M KaXKAbIA U3 HUX
OTHOCUTCSI K (papMaLEeBTHUECKH MpPHUEMIEMOMY (parMeHTy, IOMEHY WJIH MOJIEKYIIE,
KOBQJIEHTHO CBSI3aHHOW («KOHBIOTUPOBAHHOI» WM «CIUTOH») C MOAU(PHIMPOBAHHBIM

NOJIMNENTUAOM pE€JIaKCHHA, OINUCAHHBIM B HACTOAIIEM OOKYMECHTC, HEOO0s3aTEIBLHO



MOCPEACTBOM HE KOAMPYEMONH B MPHUPOAHBIX YCJIOBUAX aMMHOKHUCIOTBHI, KOTOpas
NpeaynpexaaeT, 3alep>KUBaeT WIN CMsr4aeT NPOTEOJUTHUECKYIO NErpafalyio 71 vivo UiH
APYTYI0 OCHAOJSIOIYI0 aKTUBHOCTh XHUMHYECKYI0 MOAU(PHUKALNI0 MOTUPHUIMPOBAHHOTO
MOJIMIENITH/IA PETIAKCHHA, YBEIMYUBAET MIEPUOJ MTONYBBIBEICHUS (TIEPHOA ITOJTyBBIBEICHUS U3
CBIBOPOTKH W/WJIM TEPANeBTUYECKHH MEPUO TONYBBIBEACHHs) WM YIIy4LIaeT WIN
U3MeHsieT pyrue papMakoKMHETHYECKHEe WM Onodu3nyecKkue CBONCTBA, BKIIOYAs, HO Oe3
OTpaHUYEHUs], YBEJIMYEHHE CKOPOCTH abcopOIMM, CHW)KEHHE TOKCUYHOCTH, YJy4IIEHHE
pPacTBOPUMOCTH, YMEHbIIEHHE arperanuy, yBeJIUdeHHe OMOJIOrHYecKON akTUBHOCTH W/WIH
CEeJIEKTUBHOCTH B OTHOLIEHUH MHUIIEHH MOAM(ULMPOBAHHOIO MOJHMIENTHIA PETaKCHHA,
W/WIM yMEHBIIEHHE WMMYHOT€HHOCTH MOAM(DULIMPOBAHHOIO MOJHUIENTHAA PENaKkCHHA, I10
CPAaBHEHMIO C BEIIECTBOM CpaBHEHMs, TaKUM Kak HEKOHBIOTMpPOBaHHas (opma
MOAN(PUIIMPOBAHHOIO MOJUIENTHAA PETAKCHHA WIN MOJUIENTHAA PEeJAKCHHA IUKOTO THIIA.
PK-3HxaHcep, ONuCaHHBI B HACTOALIEM JOKYMEHTE, MOXKET COAep KaTb MeNTUIHBIN
KOMITOHEHT, COAep Kallui ONHY WM HECKOJbKO aMHUHOKHUCIOT, U (parMeHT, yIJIMHSIIOIINI
NEPUOJ MOJTyBbIBEICHUS.

TepmuH «dparMeHT, VyIIMHSIOIIUN [EPUOJ TONYBBIBEJEHHS» OTHOCHTCS K
dapmaueBTHUECKH TIpHEMIIEMOMY (parMeHTy, MAOMEHY WM MOJIEKyJe, KOBAJIEHTHO
CBSI3aHHOW ((KOHBIOTMPOBAHHOW» WJIM «CJIHMTOI») ¢ MOAM(DHULMPOBAHHBIM TMOJUMENTUIOM
pellakCHHa, OMMCAHHBIM B HACTOSALIEM JOKyMEHTe, HalpuMmep, B kauecTBe komnoHeHta PK-
SKCTEHNIepa, HeOOs3aTeIbHO Yepe3 He KOIMUPYEMYIO B MPUPOIHBIX YCIOBUSIX aMHHOKHUCIIOTY,
HETIOCPEACTBEHHO WJIM Yepe3 JIMHKep (Hampumep, NenTuaHblii kommoHeHT wiun PEG),
KOTOPBII yBEJIWYHBAET TEPUOJ TOJYBbIBEACHUs (TIEPUOJ TIOJTYBBIBEACHHSI M3 ChIBOPOTKH
W/WIN TepaneBTHYECKUI NEepUOJ] MOJNYBbIBENEHHs), /UM YIIyYLIaeT WIH U3MEHSIET Opyrue
(dbapMakoOKUHETHYeCKHe Wik Ouodu3nveckre CBOHCTBA, BKJIOYAs, HO 0€3 OrpaHHYEHUs,
YBEJIMYEHHUE CKOPOCTH abCcopOIMH, CHUKEHHE TOKCHYHOCTH, YJYYIIEHHE PAacTBOPUMOCTH,
YMEHBLICHUE arperanuy, YBEeIHYeHHe OHOJOTHYECKOH aKTMBHOCTH W/WJIM CEJIEKTHBHOCTH B
OTHOIIEHWH MHIIEHH MOAU(DULIMPOBAHHOTO TOJHIECNTHAA PEAaKCHHA, YBEIMYCHUE
TEXHOJIOTHYHOCTH ~ W/WIM  yYMEHbIIEHHE  HMMYHOT€HHOCTH  MOIU(UIIUPOBAHHOTO
MOJNUNENTHIa pPeNlakCHHA [0 CPaBHEHUIO C BEIIECTBOM CpPAaBHEHHUs, TaKUM Kak
HEKOHBIOTHPOBaHHAasi ¢dopMa MOAU(PUIMPOBAHHOTO TMOJHIICNITHAA PEAaKCHHA WK
NOJIMIENTHIA pPeNlaKCHHA JAMKOro Tuma. TepMHH «(pparMeHT, YIUIMHSIOIUN Nepuox
NOJIyBbIBEIEHHS» BKJIOYAET, HO Oe3 OrpaHn4eHusi, HeOeaKoBble (PParMEeHThI, YATUHSIOINE
Nepuos  MONYBbIBEEHUs, Takue KaK O KUpHAas KUCJIOTa WJIM €€ IPOU3BOAHBIE,

BOJIOPACTBOPUMBIH MOJIMMEp, TakoW Kak noymsTiwieHrnukons (PEG) wnn nuckpernsiii PEG,
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rugpokcuaTiikpaxman (HES), nunun, pa3BeTBieHHass WM HEPa3BETBICHHAs aLlAJIbHAS
rpynmna, pasBeTBieHHass win HepasBeTBieHHass C8-C30 aumypbHas rpyrmna, pa3BETBIICHHAS
WM HEPAa3BETBJIEHHAs aJKWJIbHAs TPYIIa U pa3BETBJICHHas wiu Hepa3persieHHas C8-C30
aNKWIbHAS Tpynna; U OelKkoBble (PparMeHThl, YIJTHHSIOMINUE NIEPUO TIOJYBbIBEACHMUS], TAKHE
KaK CBIBOPOTOYHBIH anbOyMHH, TpaHCheppuH, anHeKTHH (Hampumep, aibOyMHH-
CBSI3bIBAIOINUI MIIH pactupsirommii papmakokuHerndeckue csoiicta (PKE) annextun), Fe-
JOMEH W HECTPYKTYPUPOBAaHHbIM mnojunenTtun, Takod kak nogunentun XTEN u PAS
(Hampumep, KOH(POPMALIMOHHO-HEYIOPSAOYEHHBbIE TOJUNENTHIHbIE MOCIEI0BATEIHbHOCTH,
cocrosume u3 amuHokucinor Pro, Ala wwumm Ser), u ¢parment moboro u3
BBIIIENIEPEUNCIICHHBIX. TEPMHUH «JIMHKEP» WIH «CIHeicep» MOKEeT MpPeaCTaBisITh COOOi
000 KOMITOHEHT, KOTOPBIH CBSI3BIBAET (PParMeHT, yAJIUHSIOUIUN TIEPHUOJT MOJTyBbIBEIEHUS,
¢ MoAU(HULIUPOBAHHBIM MOJUIENTUAOM PElaKCUHA. TUMHYHBIE JIMHKEPHI BKJIIOYAIOT, HO 0e3
OrpaHUYEHUs, HeOOJbIINE OpPraHUYeCKHe COEIUHEHMs, BOJOPACTBOPUMBIE MOJUMEPHI
Pa3IMYHON NJIMHBI, Takue KakK MOJH(3THJICHIJIMKOJb) WM TMOJUAEKCTPaH, U MENTHIbI WU
MOJIMMENTHU Bl JJIMHOM, Hanpumep, A0 50, 40, 30, 25, 20, 15, 10 unu 6 aMMHOKHUCIIOT.

TepMuH «nenTuUAHBIE KOMIIOHEHT» OTHOCUTCA K KomnoHeHTy PK-skcrenpepa u
comepkuT nentua AauHOM 1o 50 amuHOKMCHOT. TunuuHble NENTUAHBIE KOMIIOHEHTHI
BKJIIOUAKOT, HO Oe3 orpaHuueHus, nenTuabl mmmHou ao 40, 30, 25, 20, 15, 10,9, 8,7, 6, 5, 4,
3, 2 i 1 aMHUHOKHUCIOTHI. Takol TMenTHUIHBIM KOMIIOHEHT MOXKET KOBAJIEHTHO CBSI3bIBAThb
(dbparMeHT, YIIMHSIOMNN TePUON TMONYBbIBEAEHUS, ¢ MOAU(DHUIMPOBAHHBIM TOJUTIENTHIOM
peaKCuHa, ONUCAHHBIM B HACTOSIIIEM JOKYMeHTe. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHS
MENTUAHBI KOMIIOHEHT MOXKET coaepxarb 2-50 aMUHOKHMCIOT. B HEKOTOpBhIX BapuaHTax
OCYLUECTBJEHUsl NENTUAHBIA KOMIIOHEHT MOXeT coaepxkath 2-30 aMuHOKHCIOT. B
HEKOTOPBIX BapUaHTax OCYILECTBJIEHUS MENTUAHBIA KOMIIOHEHT MOKET coaep:katb 3-20
AMHUHOKHCJIOT. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHHS] TMENTUIHBIM KOMIIOHEHT MOXET
coaepkarb 5-10 aMUHOKUCIIOT.

TepMuH «CTaOWIBHOCTBY WM «TepMUYECKass CTaOMJIbHOCTB» OTHOCHUTCS K
CNOCOOHOCTH MOJIMIENTHAA MPOTHBOCTOSITh pPa3BOpPAYMBAHUIO TMpU HarpeBaHuu. Kak
MPABUJIO, Y€M BBIIE TEePMHUYECKas CTA0WIBHOCTb MOJIEKYJIBI, TEM BBIIIE TeMIepaTypa,
KoTOpasi Tpedyercs Uil pa3BOpPAYMBAHMS TMOJUIMENTHAA. MIUTIOCTpaTUBHBIE CIIOCOOBI
OTpeNeNieHnus]  TePMUYECKOW  CTAaOWIBHOCTH  TOJIMIIENTHAA  MPEACTaBISIFOT  COOOM
muddepennmnanpay0 ckarupyromy kanopumerputo (DSC) u crmocodsr dayopecieHTHOro

TEPMHYECKOTO CKAaHMPOBAHMA. TepMHUECKYI0 CTaOMIBHOCTD MOXKHO OIPEAETUTh 10
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OTHOIICHWIO K COENUHEHWIO CPABHEHHs, HANpUMeEp, Uil HASHTH(UKALWU MOJUIENTH/A,
UMEIOIIETO MOBBIIICHHYI0 TEPMHUYECKYIO CTAOUIBHOCTb.

Tepmun «arperaiusiy OTHOCHUTCA K TEHIEHIMM TOJUINENTHAA OOpa30OBbIBATH
HEKOBAJICHTHO CBSI3aHHbIE KOMIUIEKCHI C IPYTUMH MOJIEKYJIaMH (TakKMMU Kak Jpyrue
MOJIEKYJIbI OZTHOTO U TOTO K€ MOJMIENTHAA), 00pa3ysi TeM CaMbIM KOMILJIEKCHI C BBICOKOH
MOJIEKYJISIPHOM Maccoil. MiumocTpaTruBHbIE CIIOCOOBI M3MEPEHHsT OOpa3oBaHMs arperaTtoB
BKJIFOYAIOT AHAJUTUYECKYIO SKCKIIO3MOHHYIO Xpomartorpaduro. OTHOCHTENbHBIE OOBEMBI
arperayy MOTYT OBITh OINpeeseHbl OTHOCUTENBHO COEIUHEHNs CPAaBHEHUs, HApUMep, AJIs
UCHTUPHUKALMY TOJUIENTH/IA, UMEIOLIEr0 MOHKEHHYIO arperaruo.

TepMuH «ae3aMuaupOBaHNE» OTHOCUTCS K TEHACHLIMM aMUHOKHCJIOTHBIX OCTaTKOB B
MOJIMNENTHUIE CIIOHTAHHO MOABEPraThCsl PEAKLUM 1€3aMUIUPOBAHUS, TEM CAMbIM HU3MEHsIs
XUMHYECKYIO CTPYKTYPY aMHUHOKHUCIIOTHI U MIOTEHIHAIBHO B HA (DYHKIHMIO MTOJUIETITHA.
WnnmroctpatuBHble CHOCOObI M3MEpEHHs J€3aMHIUPOBAHUS BKIIOYAIOT JAWHAMHYECKOE
KanwuisipHoe  m3oanektpodokycuposanne  (iclEF).  OrtHocutenpHOE — KOJNUYECTBO
Ne3aMUIUPOBAHUS MOXET OBITh OIPEAENIeHO OTHOCHTENbHO COEOMHEHHs CPaBHEHMHS,
HarpuMep, U1 UISHTU(UKALMHY TTOJTUIEeNITHAA, UMEIOINEro MOHKEHHOE J1e3aMUINPOBAHHE.

Tepmun «mpoteonus inm Vivoy OTHOCUTCA K PpACIEIUIEHUIO MOJUMENTUAA IpU
BBEJICHUH B *KMBYIO CHCTEMY (Hampumep, MPH BBEACHUU B OPraHU3M), KOTOPOE MOXKET OBITh
pe3yJIbTaTOM AEMCTBHUS MpOTeas, NMPUCYTCTBYIOIIMX B ykKa3aHHOM opraHusMme. [Iporeomnus
MOYKET TIOTEHIMAJIbHO BJIUATH Ha OMOJIOTHYECKYI0 aKTUBHOCTb WJIM MEPUOA IMOJYBBIBEICHUS
nonunentuna. Hampumep, penakCuH OUKOrO THUMA MOKET IOABEPraThCsl PacIlerIeHHIO,
NPUBONS K YCEYEHHOMY, HEAaKTUBHOMY nojunenTtiay. MiumocTpaTuBHbIA ¢ciocod n3MepeHust
MPOTEOJIN3a PENaKCHHA il ViVO TIPEACTaBlisieT COOOH OCHOBAaHHBIM Ha CpeIHEMACIITA0OHOM
uccnenoBannu  (MSD)  3J1eKTPOXEMUITFOMUHECIIEHTHBI ~ UMMYHOCOPOEHTHBIH — aHAJU3
(ECLIA). OtHOCUTENBbHOE KOJUYECTBO MPOTEONHM3a il VIVO MOXKET OBITh ONpeneseHoO
OTHOCHUTEJIbHO COEIWHEHHs] CPAaBHEHHs], HAlpuMep, Uil HISHTH()HUKALWUU MOJUNENTHA],
HMMEIOIIEro NOHUKEHHBIN IPOTEONH3 i1 VIVO.

TepMUH «pacTBOPUMOCTB» OTHOCHUTCS K KOJIMYECTBY BELIECTBA, KOTOPOE MOXKET
pPacTBOPUTBCS B IPYIOM BEIIECTBE, HANPUMEP, KOJUYECTBY HEMOAU(PHUIMPOBAHHOTO WU
MOAU(UIMPOBAHHOTO TMOJUMNENTHAA PENAKCHHA, KOTOPBIA MOJKET PACTBOPSITHCS B BOJHOM
pactBope. MmocTpaTuBHBIA CrIOCOO M3MEPEeHHsT PACTBOPUMOCTH HEMOIU(DHUIIMPOBAHHOTO
Wi MOIU(MUIMPOBAHHOTO TOJHIIETITHIA pPENaKCHHA TpencTaBisieT co0oi  TecT Ha

pPacTBOPUMOCTb B PEAKTOPE HACAJIBHOIO BBITCCHCHUA. OTHOCI/ITeJ'II:;HYI-O pPacTBOPUMOCTD
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MOYKHO ONPENETNTh OTHOCUTEIBHO COCAMHEHUS CPABHEHUsS, HAIPUMED, ISl HAEHTH)UKAUN
MOJIUNENTHU/A, XapaKTEPU3YIOLErocsl MOBBILIEHHONH PaCTBOPUMOCTBIO.

Tepmun «Ouonoruyeckasi aKTHBHOCTBY WM «OMOAKTUBHOCTBY» OTHOCUTCS K
CIOCOOHOCTH MOJIEKYJIBl BO3AEWCTBOBATh Ha JIOObIe (pu3MuecKkue Win OHOXHMHUYECKHE
CBONCTBA OMOJIOTHUECKOW CHUCTEMBI, MyTh, MOJEKYJY HJIM B3aUMOIEHCTBHE, OTHOCSIINECS K
OpraHu3My, BKJIIOYasi, HO O€3 OrpaHWYeHus, BUPYChI, OakTepuu, Oakrepuodar, TPaHCIO30H,
NPUOH, HACEKOMBIX, T'PHObL, pacTeHHus, XUBOTHbIX W moaed. Hampumep, B KOHTEKCTe
HEMOAM(DULIMPOBAHHOTO MJIM MOAU(UIIMPOBAHHOIO pellakCHHAa OHOJIOrn4yeckas akTHUBHOCTD
npeaycMatpuBaer JroOyr0 M3 (YHKUMH, BBINOJHSEMBIX penakcuHoM. Hampumep,
«OMOJIOrMUeCcKN aKTUBHBIIY MOIU(PUIIMPOBAHHBIN MMOJIUNENTHA PENAKCHHA MOXKET MPOSIBIIATD
OJIHY WJIM HECKOJIbKO OMOJIOIMYEeCKHX aKTMBHOCTEH peNakCHHAa AMKOrO TUIIA, BKIIKOYAs, HO
0e3 orpaHuueHus: akTUBALIUIO perenTopa penakcuHa-2 RXFP1, Bkirouas yenoBeueckue u He
oTHocsmuecss Kk 4enoBedeckuMm oprtosorn RXFPI, aktuBamuio npyroro peuenrtopa
penakcuHa, Takoro kak RXFP2, Bkiroyasi yenoBeueckre U He OTHOCSIIMECS K YEIOBEYECKUM
opTousiory, aHTU(UOPOTUIECKYIO aKTUBHOCTD 771 Vitro WiH in vivo, 3(p(QeKTHBHOCTD B JIEUEHUH
CepAeYHON HEIOCTATOYHOCTH MK (UOPO3HOI OONIe3HH Y YeNIOBeKa, OTIIMYHOTO OT YeJIOBEKa
’KMBOTHOTO W/WJIN B MOZEJIBHOM CHUCTEME, U IPyrue OHONOrHYecKre aKTUBHOCTH, PACKPHITHIE
B HACTOSIIEM AOKYMEHTE, HanmpuMep, CHUKEHHE CUCTEMHOTO COCYAHCTOIrO COIMpPOTUBIICHHUS
(SVR), yBenuueHue cepaeyHOro BbIOpOCa, TOBBbIIEHHWE OOIIEW  apTepHATBHOM
COBMECTHUMOCTH, YBeJIH4YeHHe MmouedHoro kpooToka (RBF) w/mmm ckopoctu kiyOOYKOBOH
¢unbrpaunu (GFR). MiuroctpatuBHbIe CIOCOOBI ONpenesieHus: Toro, 00JaiaeT i MOJIEKYJia
10 MeHbIIEH Mepe OTHOIN OMOJOrHYECKOW aKTUBHOCTBIO PETAKCHHA JTMKOTO THIIA (TAKOTO KakK
noyunentun penakcuHa aukoro tuna u3 SEQ ID NO: 4 u SEQ ID NO: 5), Moryr BKIIHOYATh
aHaNWU3bl AKTUBHOCTH /M VilFO WIW aHalu3bl CBS3bIBAHUS peLEenTopa, HaIlpumep,
BHYTPUKJIETOYHBIN aHann3 HakoruieHHss CAMP. OTHOCHTENbHBII YpOBEHb OHOJOrHMYECKOH
AKTUBHOCTH MOXET OBITh OINpEIeNIeH OTHOCHTEIBHO COSAMHEHUS] CPABHEHUS, HATIPUMeEp, IS
UACHTUQUKALIMKA  TOJNUMNENTUAa, OoOJajgaroIero OHOJOTMYECKOH — aKTHBHOCTBIO — WIIH
00J1agaroIero AOCTATOYHO BBICOKOH OHMOJIOrMYeCKONW aKTUBHOCTBIO IUIS MPENIOoaraeMoro
TeparneBTUYeCKOro IPHUMEHEHHUs, HampuMep, Xapakrepusymoinerocs 3HaueHueM ECSO0,
KOTOpOe MeHee 4eM B S5 pas, B 10 pa3, meHee ueM B 20 pa3, meHee ueMm B S0 pa3 Wiu MeHee
yeMm B 100 pa3 Bbie, uem 3HaueHue EC50 coennHeHus cpaBHEHUs], B aHAJIN3€ aKTUBHOCTH /71
Vifro Wim in vivo.

OnucanHoe B HACTOSIILEM  JIOKYMEHTE€  COEJMHEHHE  CpPaBHEHUs  MOXET

XapaKTePU30BaAThCS IPYTOU MOCIEAOBATEIPHOCTHIO, HE UMEIOLIel Moar(UKaIuy, TaKOl Kak
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OMHCaHHAs B HACTOSINEM JIOKyMeHTe Monudukauus. Hampumep, coenmHeHHE CpaBHEHUS
MOXET  XapaKTepU30BaTbCS  TAKOH k€  MOAU(UIMPOBAHHOW  MOJUIENTHIHON
MOCJIEIOBATENIbHOCTBIO  penakcuHa 0e3 cBsa3su ¢ PK-skcrennmepom. HiumocTpaTuBHBIE
COEAMHEHUsS] CPaBHEHHUS BKJIOYAIOT, HO O€3 OrpaHWUYEHUs], MOJHUIENTH PETaKCHHA JUKOTrO
tumna ¢ SEQ ID NO: 4 u SEQ ID NO: 5, moguduupoBanHsslii nmonumnentusn peixakcuaa ¢ SEQ
ID NO: 4 u SEQ ID NO: 6, mogudunupoanHblii nojunentus penakcuda ¢ SEQ ID NO: 36
u SEQ ID NO: 6, moguduruposanubiii moymmnentus peiaakcuda ¢ SEQ ID NO: 35 u SEQ ID
NO: 6, unu apyroe coequHEHUE CpaBHEHMs. B HEKOTOPBIX BapHaHTax OCYLIECTBJIECHUS
COEJMHEHHE CPAaBHEHMsI MOXKET COJEpKaTb IO MEHbIIEH Mepe OIHY He KOAUPYEMYIO B
NPUPOAHBIX YCJIOBUSAX AMUHOKHCIIOTY, KOTOpas MOXeT OBIThb CBsi3aHA C ONMCAHHBIM B
HACTOSIIEM JOKYMEHTE JIMHKEPOM, IOJMMEpPOM, OWOJIOTHYECKH AKTUBHOH MOJIEKYJIOH,
NEeNTUIOM, MOJUMNENTHAOM WIA (PpParMeHToM, YUIMHSIOIUM MEePUOA  IOJyBbIBEICHUS
(mampumep, PEG wunm kupHas KuCIOTa). B HEKOTOpPBIX BapUaHTaX OCYIIECTBIICHUS
COCMHEHHE CPAaBHEHMsI MOXKET COJEpKaTb MO MEHbIIEH Mepe OAHYy He KOAUPYEMYHO B
NPUPOIHBIX YCIOBUSAX AMHHOKHCIIOTY, KOTOpasi MOXET OBbITh MM MOXKET He OBITh CBsI3aHA C
OIMCAHHBIM B HACTOSIIEM JOKYMEHTE JHMHKEPOM, MOJMMEPOM, OHMOJOTHYECKH aKTUBHOM
MOJIEKYJIOH, TENTUAOM, NOJHMIEeNTHAOM WIH (ParMEeHTOM, VJUIMHSIOIUM  IePUOA
NOJTyBbIBeZIeHUsI. B HEKOTOPBIX BapuaHTaxX OCYINECTBIEHHUS COEAMHEHUE CPABHEHUS MOXKET
COIep:KaTh JIOMOJHHUTENIbHbIE AMHHOKHCJIOTHBIE 3aMEHbI, JeNIelMH W/WIW BCTaBKH. B
HEKOTOPbIX  BapUAHTAaX OCYLIECTBJICHHsS CPAaBHEHHE MOXKeT OBbITh TMPOBENEHO C
AIMTMPOBAHHON WJIM HEALMJIMPOBAHHOW (HOPMOI MOJUMNENTH A, B IEPBOM Cliydae CpaBHEHHE
MOXeT OBITh TPOBEACHO C TOJHUIENTHIOM, COACPXKAIIMM WJIA HE COIEepXKalluM He
KOAMPYEMYIO B IPUPOAHBIX YCIOBUSIX aMUHOKUCIIOTY.

TepMHUH  «COOTBETCTBYIOINUWID»  OTHOCHTCSI K  TOJOXKEHUIO  («IOJIOXKEHHIO,
COOTBETCTBYIOLIEMY» MM «COOTBETCTBYIOLIEMY MOJOXEHHUIO») WK K obnactu («obnactw,
COOTBETCTBYIOLIEH» WM «COOTBETCTBYIOINEH 00JacTW») BHYTPH MOJUIENTHAHON WIH
MOJIMHYKJIEOTHIHON TOCIIEAOBATENIbHOCTH, KOTOPast MACHTU(DHUIMPYETCS TyTEM CPABHEHHS C
STAJIOHHOM MOCJEeN0BaTENbHOCTBIO. JTAJOHHAS IOCJIEN0BATEIbHOCTh MOXKET MPEACTaBIAThH
co0OH MOCIenoBaTeIbHOCTh TUKOTO THITA MM HEMOIU(HUIIUPOBAHHYIO TOCIEIOBATEIBHOCTD,
Takyro Kak nojunentun penakcusHa aukoro tunma ¢ SEQ ID NO: 4 u SEQ ID NO: 5.
CooTBeTcTByIOIIEE TOJOKEHHE HIM O0JNacTh MOTYT ObIThb HACHTU(UIMPOBAHBI IyTEM
BBIPABHHUBAaHUs TIOCJIEOBATEIbHOCTU C 3TAJOHHON mochenoBaTenbHOCThI0. Hanpuwmep,
«TIOJIOKEHUE, COOTBETCTBYIOLEE aMHUHOKHUCIOTE 1 B A-Llenmu penakCHuHa» OTHOCHUTCS K

MOJIOKCHUIO B MOCJICAOBATCIIBHOCTHU, KOTOPOC HAXOAUTCA B TOH K€ KOJIOHKE BbIpaBHHBAHUA,
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yto u amuHokucjora 1 8 SEQ ID NO: 4, korga 3Ta nocieqoBaTenbHOCTh BbipoBHEHA ¢ SEQ
ID NO 4. Ilpu BelpaBHUBAaHUN AMHUHOKHCJIOTA WJIM HYKJIEOTHJ MOTYT COOTBETCTBOBATb WUJIU
HE COOTBETCTBOBATh AMHUHOKHCIIOTE WJIM HYKJICOTHOY B COOTBETCTBYIOIIEM MOJOXKEHHH B
STAJIOHHOM MOCIE0BATEILHOCTH.

BoipaBHHMBaHUe, UCTIONB3yeMOE ISl UAEHTH(UKALIMYA COOTBETCTBYIOLIETO MOJOKEHHUS
WIA COOTBETCTBYIOIIEH 00JacTH, MOXET OBbITh MOJYYEHO C HCIOJIb30BAHHEM OOBIMHOTO
anroputMa BbIpaBHMBaHUs, Takoro kak Blast (Altschul et al., J Mol Biol. 1990 Oct
5;215(3):403-10), Smith-Waterman (Smith and Waterman, J Mol Biol. 1981 Mar
25;147(1):195-7) umn Needleman-Wunsch (Needleman and Wunsch, J Mol Biol. 1970
Mar;48(3):443-53). Anroputm Needleman-Wunsch MoskeT UCronbp30BaThCst A OTYYEHUS
HauOonee 3(PQPeKTHBHOrO mIOOANbHOTO BBIPABHMBAHUS (TO €CTb  BBIPABHUBAHMS,
COepIKAIIEro KaKIbli OCTATOK B 00EUX MOCJIENOBATENbHOCTSIX, XOTS BhIPABHHBAHUE MOKET
HAYMHATBCS WWJIM 3aKaHYMBAThCs NpoOenamu). He3aBHCHMO OT TOro, MCHONB3YIOTCS JIH
Blast, Smith-Waterman wumn Needleman-Wunsch, nanbonee >¢¢exTrnBHOE BbIpaBHHBAHHE
MOXXeT OBITb ONpENeNeHO C HCIOJBb30BAHUEM IapaMeTPOB IO YMOJUAHHIO», TAKUX Kak
ucronp3oBaHue Mmarpuibl noxpcuera BLOSUMO62, mrpad 3a OTKpeITHE NPONMycKa B
MOCJIeIOBATENIbHOCTH, paBHbI 11, U mTpad 3a mpomoKeHne MponycKa, paBHbIA 1, U (pu
ucronb3oBaHuM Blast 111 mapHOTO BhIpaBHUBAHMS) pa3Mep CJIoBa 3.

TepmuH «cBsizanHOe ¢ Gpudpo3oM 3aboeBaHre» BKJIFOYAET 3a00JIeBaHMSI, HAPYIIEHUS
U COCTOSIHMS, TPHU KOTOpbIX HaOmronaercss (uOpPO3 WM TPO KOTOPbIE H3BECTHO HIIU
MPeanoyiiaraercs, 4YTO C HHUMH CBs3aH (uOpO3 WM  CHOCOOCTBYET  3THOJIOTHH,
NPOTPECCUPOBAHMIO FJIM CHMIITOMaM 3a0OJIeBaHUS, HJIM TPO KOTOPbIE W3BECTHO WU
npennonaraercs, 4to GuOpo3 BO3HUKAET MO Mepe mporpeccupoBanus 3adoseBanus. Dudpo3
MOYKET BO3AEHCTBOBATh Ha OPraH WM TKaHb, TAaKHUE KaK IOKENYJOYHAs JKeje3a, JIErKoe,
cepale, MOYKa, MeueHb, rjia3a, HEpBHAs CHCTEMa, KOCTHBIA MO3T, JUM(pATHYECKHE Y3JIbI,
SHAOMMOKAPA WK 3a0PIOIUHHOE POCTPAHCTBO. MITrocTpaTiBHBIE CBsi3aHHbIE ¢ (hrOpo3oM
3a0o0neBaHys, BKJIIOYAIOT, HO 0€3 OrpaHHWYeHusi, HealkorosbHbii crearorenatut (NASH),
¢ubpo3 meuveHu, mpenuuppo3, Huppo3, nup@y3Hy MAPEHXUMATO3HYK OOJIe3Hb JIETKOTO,
KHUCTO3HBIA (YHOPO3, JIErOUHbIA WM MyJIbMOHAPHBINA (HUOPO3, MPOrPECCHPYIOLINI MaCCUBHBIN
¢ubpo3, MAMONMATUYECKHH JIerouHbId (UOPO3, WHBEKIMOHHBIH (PUOPO3, MOYEUHBIH WK
peHanbHBIN (GuOpPO3, XpoHHUECKOe 3a0ojeBaHME MOYEK, OUAOETHUECKYI He(pomaTHio,
OYaroBbIl CErMEHTHBIN TJIOMEPYJIOCKIEPO3, MeMOpaHHy0 HedpomnaTHio, Hepomaturo IgA,
mMuenohuopos, CepIAeYHYIO HEIOCTAaTOYHOCTb, MeTabOTHYECKYHO CepIeYHYIO

HEIOCTaTOYHOCTh, hudpo3 cepnua, karapakty ¢ Gudpo3om, kaTapakty, pyOrsl ria3, Gudpos
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MOJUKENYIOYHON  JKene3bl, (uOpo3 KOKM, KUIIeYHbIH (uOpo3, CTEHO3 KHUINEYHHKA,
SHAOMHOKapAnanbHbIN Grdpo3, pudbpos mpencepnuii, pudpo3 cpenocrenus, donesnap Kpona,
3a0promuHHbI  Gubpo3, kenmouna, HePpPOreHHBI CUCTEMHBbIH (GUOPO3, CKICPOAECPMHIO,
CHCTEMHBI CKJepo3, aptpopubpos3, cunHapom IlefipoHn, koHTpakTypy Jlfomoutpena,
I[I/Ia6eTI/ILIeCKy}0 HEBPOMNATULO, aHFeSHBHbIﬁ KarcyJjuT, aJIKOrOJbHYIO 6OJ'I63HI:> IICYCHU,
rernaToCTaTUT, BUPYCHBIM rematut, OunmapHoe 3aboyeBaHue, MEPBHYHBIH XEMOXPOMATO3,
CBSI3aHHBIN C JIEKAPCTBEHHBIMU CPEACTBAMH NPOTUB LIUPPO3a MEYEHHU, KPUIITOT€HHbBIN LUPPO3
neueHy, Oone3Hb BuibcoHa, HEAOCTATOUHOCTD alb(a-1-aHTUTPUIICUHA, WHTEPCTHLIUAIbHAS
oonesnp nerkux (ILD), ¢pubpo3Hoe 3a0oneBaHre JIETKUX YEJIOBEKA, AET€HEPALUI0 MKEJITOTO
II5ITHA, PETUHOMNATHIO CETYATKH, BUTPEAIbHYIO PETHHONATHUIO, MUOKAapAMAJbHbIN (puopos,
opranpmMonaTuio I'peliBca, MHAYLMPOBAHHBIA JIEKAPCTBEHHBIMH CPEACTBAMH 3PTOTHU3M,
CEepIeYHO-COCYANCThIE 3a00NeBaHMs, ATePOCKIEPO3/pecTeHo3, runeprpopudeckue pyoOrsl,
NEepPBUYHBI WM HMOUMONATHYeCKUi Muenopubpo3 u  BocmajduTenpHOe 3abonieBaHue
KUIIeYHUKa (BKJIFOUas, HO Oe3 OrpaHHYeHMs, KOJUIAr€HO3HBI KoJuT). B HEKoTOphIX
BapUAHTAX OCYILECTBJIEHHs CBsi3aHHOE ¢ uOpo30M 3aboseBaHre MOXKET BKJIOYAaTh (Gpudpo3
NEeYeHN, MOYKH WM peHaNbHbIH (uOpO3, JEroyHbld WM IMyJIbMOHAIbHBIH (HuOpPo3 u
cepaeunbiii Guodpo3 mmm Gudpo3 muokapna. B HEKOTOPBIX BapUaHTaX OCYIIECTBJICHUS
CBsi3aHHOE C (uOpo30oM 3a0oNieBaHUE MOMKET MPENCTaBIsATh Co0oi (Gubpo3 mnedyenu. B
HEKOTOPBbIX BAapUAHTAX OCYLIECTBJIEHHUs] CBs3aHHOEe C (uOpo3om 3abojeBaHHE MOXKET
npeacTasysiTh codoit NASH.

TepMHH «IO CYINECTBY OYHIIEHHBII» OTHOCHUTCS K HEMOIU(DHUIIMPOBAHHOMY WIIH
MOAU(UIMPOBAHHOMY TOJHITENITHAY PETAKCHHA, KOTOPBIH MO CYLIECTBY UJIM B OCHOBHOM HE
COEP’KUT KOMITOHEHTOB, OOBIYHO COIMPOBOKIAIOIINX OEJIOK MJIM B3aUMOAECHUCTBYIOIIUX C
HUM, OOHAPYKEHHBIX B €r0 MPUPOIHOM OKPYKEHHH, TO €CTb HATUBHOW KJIETKE MJIH KJIETKE-
XO35IMHE B CJIy4Yae pPEKOMOWHAHTHO MNPOAYLUHPOBAHHBIX HEMOAM(PHULUPOBAHHBIX HJIIH
MOAU(PUIMPOBAHHBIX MIOJIUIIENITUAOB penakcuHa. HemonuduimpoBaHHbIi W
MO UIIMPOBAHHBIH MMONUITENITH] PETAKCHHA, KOTOPBIA MOKET MO CYLIECTBY HE COAEpKaTh
KJIETOYHBIA MaTepHal, BKIIOYAET Mperaparsl Oeska, copepkamue MeHee uyeM okosio 30%,
MeHee yeM okojio 25%, MeHee ueM okoJio 20%, MeHee yeM OKoJio 15%, MeHee yeM OKOJIO
10%, menee yeM okosio 5%, MeHee yeM OKoJio 4%, MeHee ueM OKoJio 3%, MeHee YeM OKOJIO
2% wnu MeHee ueM okoJio 1% (1Mo Cyxoi Ui BIIaXKHOU Macce) 3arpsi3Hsitomero oenka. Takum
00pa3oM, «IO CYINECTBY OYHINEHHBINH» HEMOAW(ULMPOBAHHBIA WM MOAU(PUIIMPOBAHHBINA
MOJIMIENTUT PEJaKCHHA, TMOJYYeHHBIH CHOCO0aMU COTJIACHO HACTOSIIEMY H300pETEeHHIO,

MOKET UMETh VPOBEHL YHUCTOTHI 10 MeHbIEil Mepe okojo 30%, mo MeHblneil Mepe OKOJIO
2
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35%, no menbiueit mepe okono 40%, mo MmeHblneil mepe okoyio 45%, Mo MeHbIel Mmepe
okono 50%, o meHbliel mMepe okoio 55%, mo meHblneit mepe okosno 60%, Mo MeHbIIeH
Mepe OkojJo 65%, mo MeHblueil Mepe okojgo 70%, B YaCTHOCTH, YPOBEHb UUCTOTHI IO
MeHbLIel Mepe okoso 75%, 80%, 85% u Oonee KOHKPETHO YPOBEHb YHUCTOTHI IO MEHBIIEH
Mepe okojio 90%, ypoBEeHb UMCTOTHI 10 MEHblIEH Mepe okojo 95%, ypoBeHb UUCTOTHI IO
MEHBIIIeH Mepe OKoJIo 99% WK BbIIIE, ONMPEAeSIEHHbIH MOAXOASIIUMI CIIOCOOaMH, TaAKIMH
kak aHanu3 SDS/PAGE, RP-HPLC, SEC u xanuuisipHblii 31ekTpodopes.

«PexoMOMHAHTHASI KJIETKA-XO3SUH» WM «KJIETKA-XO3SIMH» OTHOCUTCS K KIIETKE,
KOTOpasi BKJIFOYAeT SK30T€HHBIA MOJUHYKJIEOTH], HE3aBIUCHMO OT CIIOCO0a, UCIOJIb3YEeMOTo
Il BCTABKH, HAMPUMEP, MPSMOTO MOTJIOLIEHHUs, TPAHCAYKLIUH, f-CliapuBaHus WM APYTUX
croco0OB, U3BECTHBIX B JAHHOW OOJACTU A CO3MaHHSI PEKOMOMHAHTHBIX KJIETOK-XO35IEB.
DK30T€HHBII TOJMHYKJICOTHA MOXKET TOAAEPKUBATECS B BUIAE HEUHTETPUPOBAHHOIO
BEKTOpA, HAMpHUMep, TUIa3MHIbl UJIH, aIbTEPHATUBHO, MOXET ObITb HHTEIPUPOBAH B FEHOM
XO035IMHA.

Hcnonb3yeMblii B HAcCTOSIIEM JOKYMEHTE TEPMHH «JyKapHOT» OTHOCUTCS K
OopraHu3Mam, MpUHaUIeKAIUM PUIOreHeTHIeckoMy noMeny Eucarya, Takum Kak KUBOTHBIE
(Bimrouasi, HO 0e3 OrpaHHYEHHs], MJIEKOMMTAIOIUX, HACEKOMBIX, PENTUJIMH, NMTUI U T.1.),
uHpy30puHu, pacTeHus: (BKJIIOYas, HO Oe3 OrpaHUYeHHs, OJHOMIOJIbHBIE, IBYIOJIbHBIE,
BOJIOPOCJIH U T.1.), TPUOBI, APOMCKHU, JKTYTUKOBBIE, MUKPOCTIOPUIMH, TIPOCTEHINNE U T. 1.

Hcnonb3yeMblii B HACTOSILIEM JOKYMEHTE TEPMUH «HEIYKAPHOT» OTHOCHTCS K
HEIYKAPUOTUYECKUM OpraHM3MaM WJIM TMPOKAPHOTHYECKUM opraHusmam. Hampuwmep,
HEOYKAPUOTUYECKUN OpraHU3M MOXKET TpPHUHAIJIekKaTh (QUIOTEHETHYECKOMY JIOMEHY
Eubacteria (Bkirouasi, Ho 6e3 orpanmnuenusi, Escherichia coli, Thermus thermophilus, Bacillus
stearothermophilus, Pseudomonas fluorescens, Pseudomonas aeruginosa, Pseudomonas
putida u T.1.) wiu unoreneTudeckomy nomeny Archaea (Bkirouasi, HO 0e3 OrpaHUYEHUS,
Methanococcus jannaschii, Methanobacterium thermoautotrophicum, Halobacterium, Takue
kak Haloferax volcanii u Halobacterium Bugst NRC-1, Archaeoglobus fulgidus, Pyrococcus
furiosus, Pyrococcus horikoshii, Aeuropyrum pernix).

Hcnonb3yeMblii B HACTOSIIIEM JTOKYMEHTE TEPMUH «Cpela» WM «CPEenbl» BKIIFOUYAET
JTIOOYIO KYJIBTYPANBHYIO CPENy, PACTBOP, TBEPAYIO, MOJIYTBEPAYIO HIIH KECTKYIO MOMJIONKKY,
KOTOpasi MOXET TOAAEPKUBATh WU COJEpKaTh OOV KIIETKY-XO35MHA, BKJIFOYAs
OakTepUaIbHBbIC KJIETKU-XO35IeBa, KIIETKH-XO035ieBa APOKEH, KJIETKH-XO035€Ba HACEKOMBIX,
KJIETKU-X035€Ba PACTEHUH, KJIETKU-X03s5i€Ba 3YKAPUOT, KJIETKU-XO035€Ba MJICKOMUTAIOIINX,

kiaetkn CHO, npokapuoTudeckne KIETKH-X0351€Ba, KJIETKU-Xxo3sieBa [u.coli mmu Pseudomonas
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U CONEP)KUMOe KIIETOK. TakuM oOpa3oM, STOT TEPMHH MOXKET OXBAThIBATh CPENy, B KOTOPOH
ObUla BBIpAllEHAa KJIETKA-XO3SIMH, HAlpUMep, Cpeay, B KOTOPYKH OBLT CeKpeTHpOBaH
HeMOoAM(ULIMPOBaHHBIN WM MOIU(PUIMPOBAHHBINA MOJUIENTH PENAKCHHA, BKIIOYAs CPEny
mubo o cragmu nposudepanuu, aud0 mocie Hee. TepMUH Takke MOXKET OXBaThIBATh
Oydeppl WM peareHThbl, KOTOPbIE COAEPIKAT JIM3aThl KIETOK-XO35€B, TaKHE KaK B CIy4ae,
KOrna HeMOAu(UUMPOBAHHBIA WM  MOAM(DHUIMPOBAHHBIA  TOJUIENTHI  pPeJaKCHHA
NPOAYLUPYETCST  BHYTPHKJIETOYHO, U  KJIETKH-XO35i€Ba IOABEPraloTCs JIM3UCY WU
pa3pylIaroTCs € BBICBOOOXAEHHEM HEMOJU(PHUIMPOBAHHOIO WM MOAU(PHUIMPOBAHHOTO
MOJIMIENTH/IA PETaKCUHA.

Hcnonp3yeMblii B HAcTOSIIEM JOKYMEHT€ TEPMHH «PENAKCHH» OTHOCHTCS K
YeJIOBEUECKOMY PEJIAKCHHY, B YACTHOCTH, YEJIOBEUECKOMY PENAKCUHY-2 (TaKk)ke U3BECTHOMY
kak H2 penakcun mnu RLN2), ecnm B KOHTEKCTe HE YKa3aHO HHOE, aMHUHOKHCIIOTHAs
MOCJIEIOBATENbHOCTh U TPOCTPAHCTBEHHAsT CTPYKTypa KOTOPOrO XOPOIIO H3BECTHBL
UYenoBeueckuil pelakCUH COCTOUT U3 A-LIeTH U3 ABAJLATH YeThIpeX aMUHOKUCIOT U B-nienu
U3 JBAJLATH JIEBATH aMUHOKHCIIOT, KOTOPbIE MOMEPEUHO CLIMTHI TUCYIb(QUIHBIMU CBSI3SIMHU
(cMm. urypy 5). IIpaBUNIbHO CHIMTBINA PETAKCHH TUKOTO THIA COAECPIKHUT TPH AUCYJIb(PUIHBIX
MOCTHKA: OJUH Mexay nosnoxeHueM 11 A-unenu u nonoxkenuem 11 B-nenu, Bropol Mexay
noyiockeHueM 24 A-nienu u nojoxxeHueM 23 B-nienu, u Tpetuit Mexxay nonoxkenusamu 10 u 15
A-uenu.

Hcnonb3yeMblii B HACTOSIIEM HOKYMEHTE «MOMU(DULMPOBAHHBIA TMOJTUIIEITH]
peNaKCHHa» MIH «MOIUGUIIMPOBAHHBIA PENIAKCUH» HCIOJIB3YIOTCS B3aHMO3aMEHSIEMO H
BKJIFOYAIOT TaKUE MOJHUIENTHABI U OEJIKH, KOTOPbIE OTJIMYAIOTCS OT PeJIaKCHHA AMKOTO THIA
(Hampumep, yenoedeckoro penakcuna qukoro tumna ¢ SEQ ID NO: 4 u SEQ ID NO: 5) u,
KaK MPABUIIO, COMEPIKAT IO MEHbLIEH Mepe OHY OMOJIOrMYEeCKYI0 aKTHBHOCTb PEJIaKCHHA-2,
a TaKKe aHaJIOTH PEJAKCHHA, U30(OPMBI PEIAKCUHA, MUMETHKH PEJIAKCHHA, MOJUMOP(H3MBI
(HampuMep, BCTpEHAOLINeCs B TMPHUPONE BAPUAHTHI IOCJIEAOBATENBHOCTH PEJIAKCHHA),
(dbparMeHThl pejaKCHuHa, THOpHUIHbIE OENKH pejaKCuHa, OeNKU CIUSHUS, OJIUTOMEPhI H
MyJBTHMEpBI, TOMOJIOTH, BaPHAHTBHI MATTEPHA MIMKO3WIMPOBAHUS, WUX BAPUAHTHI, CILUIAMC-
BAPWAHTBI W MYyTeUHBbL. TepMHHBI «MOMUMDUIIMPOBAHHBIA TOJUMENTHII PENAKCUHA» W
«MOIU(ULIMPOBAHHBI PENAKCHH» OXBATHIBAIOT TMOJUMENTHABl PEAKCHUHA, COAepIKallne
OJTHY WJTM HECKOJIbKO aMUHOKHCIIOTHBIX 3aM€eH, TOOaBICHUN WITH JeTeUH.

3aMeHbl B Pa3HOOOPA3HBIX TMOJOXKEHUSX AMHHOKUCIOT B TNPUPOAHOM pPENaKCHHE
MOTYT OBbITh BBEACHBI B MOAU(UIIUPOBAHHBIN MMOJHUITETITH PEJIAKCUHA. 3aMEHBI, BKJIIOYast, HO

0e3 OrpaHWYeHHUs, TaKue, KOTOpble MOAYJIHUPYIOT PACTBOPUMOCTb WIH CTaOWIBHOCTS,
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YBEJIIMYMBAIOT AKTHBHOCTh arOHHUCTOB, YBEJIWYHBAIOT MEPHOA MOJMYBBIBEIECHHUS 1N VIVO WM 1n
Vitro, MOBBINAIOT YCTOHYMBOCTb K ACWCTBUIO MpPOTEa3, CHIDKAIOT MMMYHOT€HHOCTb HJIH
TOKCUYHOCTb, CIIOCOOCTBYIOT OYHCTKE WJIM TE€XHOJOTHYHOCTU M T.JI., OXBaY€HBI TEPMHUHOM
«MOmU(ULMPOBAHHBIN TOJUIMENTH] PETAKCUHA» WIH «MOAM(DHULMPOBAHHBIA pelakcuH». B
HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHHs 3aMeHa(bl) HE KOOUPYEMBIX B IMPHUPOIHBIX YCIOBHAX
AMMHOKHCJIOT, ONMCAHHAS B HACTOSIIEM JOKYMEHTE, MOXET ObITh OOBelNHEHa C IPYTUMHU
n00aBIEHUSIMY, 3aMEHAMU WU JeNEUsIMI B MOAM(DULIMPOBAHHOM IMOJMIENTHIE PEelaKCHHA
I BO3AEUCTBUSI HA OHOJOTMYECKHE TMPHU3HAKH MOAU(UIMPOBAHHOTO  IMOJHUIENITH
peJaKCMHa OTHOCHUTEJIbHO APYroro IMOJMIIENTHAA peNakcuHa (Hampumep, MOJUNENTHAA
penakcuHa aukoro tuna ¢ SEQ ID NO: 4 u SEQ ID NO: 5, unu apyroro noaunentuna
penakcuHa, HampuMep, TOrO JK€ CaMOro IIOJNUIENTHAA pelakCcHHa Oe3 YKa3aHHOro
no0aBIeHUs, 3aMEHbl WM JeNelHH, WIX JPyroro HeMOJU(PHLHUPOBAHHOTO WU
MOAM(DULIPOBAHHOTO MOJIMIENTHAA PETaKCHHA). B HEKOTOPBIX BapHaHTaxX OCYINECTBIIECHUS
apyrue no0aBlieHNs, 3aMEeHbl WIIN AeJIeLUH MOTYT YBEIWYHTh CTAOMJIBHOCTDH (BKJIFOUAsi, HO
0e3 orpaHM4YeHHUs, yCTOWYMBOCTb K NMPOTEOJUTHYECKON Aerpaganuy) MOAHU(HUIHPOBAHHOTO
NOJMIENTHAA PETAKCHHA WM YBEIWYUTh apGUHHOCTE MOAUPUIIMPOBAHHOTO MOJIUIENTHIA
perakcuHa K ero peuentopy. B HeKOTOpbIX ciywasx apyrue noOaBiieHHs, 3aMEHbl WIN
AeNeuy  MOTYT yBEJIHYUTh (HapMALEBTUYECKYIO CTa0MJIBHOCTD MOIU(DHUIIMPOBAHHOTO
MOJIMIMENTHIA PeNlakCUHA. B HEeKOTOpBIX BapHaHTaX OCYIIECTBICHUs JIpyrue J0OaBICHHS,
3aMEHbI WK AEJIE[IMH MOTYT YBEJIHYUTh PACTBOPUMOCTD (BKIIIOUAsi, HO 0€3 OrpaHUYeHus, IPH
sKcripeccuu B F.coli wmm ApYrux KIIETKax-X035€Bax), YBEJIUYUTb TEXHOJIOTUYHOCTb WJIH
YMEHBLIUTb arperanuio MOAH(HULHUPOBAHHOTO TNOJHIENTHAA pETaKCHHA. B HEKOTOPBIX
BAPUAHTAX OCYIIECTBJICHUS JOOABJICHUS, 3aMEHbl WU JAENEelMd MOTYT YBEJIUYUTh
pPacTBOPUMOCTD TMOJIMMENTHAA TOCTE 3KCIpPEcCHH B Fl.coli wimu Opyrux peKOMOMHAHTHBIX
KJIETKax-X03s5ieBax. B HEKOTOPBIX BapHAHTAaX OCYIIECTBIEHUS CaWT(bl) MOXKET OBITh BBIOPAH
IUIA 3aMEHBl KOAMPYEMOUW B TPHPOIHBIX YCIOBHSX MM HETNPUPOIHOW AaMHHOKHCIOTOH B
IOTIOJIHEHWE K JIPYroMy CaWTy IUIsi BCTPAMBAHMS HEMPUPOAHOH AMHHOKHUCIOTBHI, HTO
NPUBOIUT K YBEJWYECHUIO PACTBOPUMOCTH MOJHIIENTHAA IOCHe 3Kcrnpeccuu B F coli wm
APYTUX PEKOMOMHAHTHBIX KIIETKaX-X035€Bax.

B HekoTOpbIX BapuaHTaX OCYIIECTBJICHUS MOAH(DULIMPOBAHHBIE MOJUIETITHIBI
pelakcuHa, KpOMe TOro, COAep:KaT MOMOJHUTENbHYIO BCTaBKy, 3aMeHy WIH JIEeJIELHIO,
KOTOpass MOIYJHPYeT OHOJOrMYeCKYI0 AaKTUBHOCTb MOAM(DHUIHMPOBAHHOTO TMOJHUIIENITHAA
penakciaa. Hanpumep, noOaBieHus, 3aMEeHbI WM JEJIEHUH MOTYT MOAYJIUPOBATh OIHO WJIH

HECKOJIbKO CBOIMCTB WJIM aKTUBHOCTEH MOIU(ULMPOBAHHOIO pejakcuHa. Hampumep,
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noOaBieHUs, 3aMEHbl WU JAeJIEUd MOTYT MOAYJIHPOBaTh ap(UHHOCTH K PEenTopy
MOJIUTIENITHIA PEJIAKCHUHA, CBSI3BIBAIOIINM O€JIKaM WM CBSI3aHHOMY JIUTAHIY, MOAYJIHPOBATH
CUTHAJIbHYIO TPAHCIOYKIHUIO TOCJE CBSI3bIBAHUSI C PELENTOPOM PEeIaKCHHA, MOAYJIHPOBATH
MEPUOA TOJYBBIBEACHHS 1N VIVO B KPOBOTOKE, MOIYJHUPOBATH TEPAIMEBTHUYECKUU TMEPHON
MOJTYBBIBEJICHUS, MOJYJIUPOBATh CTA0MJIBHOCTD MOJUMENTHIA, MOIYJIUPOBATh pacIleriCHHe
poTea3aMu, MOAYJIHPOBATH 103y, MOAYJIHPOBATH BBICBOOOXKIEHUE MM OHOAOCTYITHOCTD,
oOJjier4yath OYMCTKY, YMEHbBIIATh J1€3aMHINPOBAHUE, CHIDKATH arperamuio, yiaydiaTb CPOK
XPaHEeHUS WJIA TIEPUOJ TIOJYBBIBEACHHSI 1N VItro, WIM YIy4IIaTh FJIA U3MEHSTh KOHKPETHBIN
crocod BBeneHUs. AHAJIOTUYHO, MOAU(DHUIUPOBAHHBIC TOJUMENTHABI PEIaKCHHA MOTYT
COZIEPIKaTh MOCIIeOBATEIbHOCTH PACLICTUIEHUS TPOTEa30H, PeaKIHOHHOCIIOCOOHBIE TPYIIIIbI,
CBSI3BIBAIOLIME AHTHUTEJA JOMEHBI (BKJItouasi, HO 0e3 orpanndenus, FLAG wim nonu-His) nim
Apyrue MOCIeNoBaTebHOCTH Ha OCHOBe adduHHOCTH (BKJIFOYAs, HO Oe3 OrpaHHuYEHUs,
FLAG, nonu-His, GST u T.1.) unu cBs3aHHbIe MOJIEKYJIbI (BKJIFOYasi, HO 0e3 OrpaHHuYEHHUs,
OMOTHH), KOTOpBIE YAYYIIAT OOHapyskeHHe (BKIroYast, HO Oe3 orpanudenusi, GFP), ouncrky
WIH ApyTUe MPU3HAKU MOJUTIENTH A,

Tepmun  «MOAM(PUUMPOBAHHBIA  TMOJMIENTHI PETAKCHHA» TaKXKe  BKJIIOYAET
OHMONIOrNYeCcKH aKTUBHBIE (PPArMEHTHI, OMOJOrHYEeCKH AKTUBHBIC BAPUAHTHI U CTEPEOH30MEPHI
BCTPEUAIOIIEroCsl B MPUPOAE pPeNaKCHHA, a TakKe€ BapHUAHTbl ArOHUCTOB, MUMETHKOB H
AHTArOHHCTOB BCTPEYAIOLINXCS B MIPUPONE CIUSHUN peslakCUHA U mojunentuaos. CrusHus,
CoJIepIKaIIfe TOMOJIHUTEIbHBIE AMUHOKHCIIOTHI HA aMUHOKOHIIE, KapOOKCHIIBHOM KOHIIE MJTH
U TaM W TaM, OXBA4€Hbl TEPMUHOM «MOAU(DHUIIMPOBAHHBIA MOJUIENTHI PETAKCHHAY.
WUnirocTpaTUBHBIE CHMSIHUSL BKJIIOYAIOT, HO Oe3 OrpaHUYeHHUs, HANpPUMEP, METHOHUJI-
peNakCUH, B KOTOPOM METHOHUH CBsi3aH ¢ N-KOHLOM A-llenu w/wim B-menm penakcuHa,
npenacTanisisi coOOH pe3yNbTaT PEeKOMOWHAHTHOW 3KCIpecCUu 3penioil GopMbl pelakChHa,
JUIIEHHOW JUAEPHOrO WJIM CUTHAJBHOTO TMENTHIA WM €ro 4acTu (Hampumep, METHOHUH
cBsi3aH ¢ N-KOHLIOM A-llenu w/wiu B-menu penakcuHa, MPeNcTaBisisi COOOW pe3ysbTaT
PEeKOMOMHAHTHOHN >Kcmpeccuu, Hanpumep, B E.coll), cnusHus ¢ enbo OYUCTKH (BKIIFOYAS,
HO Oe3 OrpaHWuYeHUs, TOJUTUCTUANHOBbIE WM apPUHHBIE SMHUTOMNbI), CIHSHHUA CO
CBSI3BIBAIOIIUMH CBHIBOPOTOYHBIN anpOymMuH mnentuaamu, Takumu kak PKE amHekTwH, u
CIUSIHHSI C CHIBOPOTOYHBIMH O€JIKaMH, TAaKUMU KaK ChIBOPOTOYHBIA aIbOYMHH U CJIHTHIE
Oenmku, comep:Kalue PeNaKCHH W OOHY WJIM HECKOJIbKO JIPYTHUX MOJIEKYJ («ImapTHep IIo
CIUSIHUIO»), BKJIIOYas, HO O€3 OrpaHHuYeHUus, CHIBOPOTOYHBIA anbOymuH, Fc-momen,
KOHCTaHTHYIO 00J1aCTh UMMYHOTJIOOYJIHA, HECTPYKTYPHUPOBAHHBIN MOJUIENTH U aTHEKTHH,

u ux ¢parment. JoOple momoOHBIE (QparMEeHTBI MOTYT OBITH TOJNy4YeHbl U3 OENKOB
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CTaHIAPTHBIMH OHOXMMHUYECKMMHU CIIOCOOAMM WM IyTE€M 3KCIPECCHH TMOJUHYKICOTHNIA,
KOZIUPYIOIIEro (pparMeHT.

Ecnn He yka3zaHO MHOE, B 1I€JIOM, TEPMUHBI «IIOJIUNENTHA PEIAKCUHAY U «PENTaKCUHY,
UCTIONBb3YEMbIE B HACTOAIIEM JOKYMEHTE, BKIIIOYAIOT KaK HEMOAW(HUIIMPOBAaHHBIE (TO €CTh
JUKOTO THIA), TAK 1 MOAU(ULINPOBAHHBIE MTOJUTIENITUABI PETAKCHHA.

Tepmua «MOOUGUIIMPOBAHHBINA MOJUIMENTH PETAKCHHA» BKIIOYAET MOJUIIETITUABI,
KOHBIOTHpPOBaHHble ¢ mnonumepoMm, TakuM kak PEG wunu PK-3kcrenpep, U Moxer
HeoOsI3aTeNIbHO COAEP)KaTh OAHO WJIM HECKOJbKO MPOU3BOAHBIX LUCTEWHA, JHM3UHA WU
APYrUX OCTAaTKOB. B  HEKOTOpBIX BapHaHTax OCYLIECTBICHUS MOAU(UIIMPOBAHHBIN
MOJIMNENTHU]T PETAKCUHA MOKET COAepkKaTh JIMHKep, nonuMep uinu PK-skcrenaep, mpu sTom
aMHHOKHUCJIOTA, ¢ KOTOPOW KOHBIOTUPOBAH JHHKep, nonumep unu PK-skcrenpep, moxer
NPECTAaBIATh COOOH HEMPUPOTHYIO AMHUHOKHCIOTY COIJIACHO HACTOSIIEMY H300pPETeHUIO
WA KOIUPYEMYIO B IIPUPOAHBIX YCIOBUSAX aMUHOKUCIIOTY (HAlIpUMeDp, JTIU3UH UJIU LIUCTEUH) C
NPUMEHEHHEM H3BECTHBIX B JaHHOH O0JACTH CIIOCOOOB, TAKMX KaK COENUHEHHUE C JIN3UHOM
WJIM LUCTEHHOM.

TepmuH «MOAMGUUMPOBAHHBIA MOJMUIENTHA PENAKCHHA» TaKKe  BKIIIOYAET
MOJIMIENTUIB  PEJIAKCHUHA, KOHBIOTUPOBaHHble WM CBszaHHble ¢ PK-skcrennepom,
OMMCAHHBIM B HACTOSALIEM JOKYMEHTE, IOCPEICTBOM KOAUPYEMOW B MPUPOAHBIX YCJIOBUSX
aAMHUHOKHUCJIOTBI, HAIIpUMep, LIMCTENHA WK JIM3UHA, B MOJHUIENTU e pelakcuHa. B HeKoTopbIx
BapHaHTaX OCYLIECTBIEHUs KOAWpYeMas B IMPUPOAHBIX YCIOBHSIX AMHHOKHCIIOTa MOKET
NPEACTABISTH COOOM 3aMEHY WJIM BCTABKY B TIOJIHMITETITH]I PEJIAKCHHA.

Tepmur  «MOAM(PHUUMPOBAHHBIA  TMOJHMIENTHI PETAKCHHA» TaKXe  BKJIIOYAET
TJIMKO3MJIMPOBAHHBIN MOIU(UIIMPOBAHHBIA PENAKCHH, TAaKOH Kak, HO 0e3 OrpaHH4YeHHs,
MOJIUIENTH/IbI, TJIMKO3WINPOBAHHBIE B JEOOOM IOJIOKEHUH AMHUHOKUCIIOTHI, N-CBSI3aHHbBIE
wii O-CBs3aHHBIE TJIUKO3WINPOBaHHbIE (HOpMbI mojunentuaa. Kpome TOro, BKIFOUEHBI
TaK)ke BApUAHTHI CILIAHCUHTA.

Bce ccbutku Ha TIONOXKEHUST AMHUHOKHUCIOT B HEMOJU(UIMPOBAHHOM  HIIH
MOAU(UIIMPOBAHHOM pEJAKCHHE, ONMHCAHHOM B HACTOSIIEM JOKYMEHTE, OCHOBAaHbI Ha
cootBercTByroIeM mnosnoxeHnd B A-tieni ¢ SEQ ID NO: 4 wnmm B-uenu ¢ SEQ ID NO: 5,
eclii He yka3zaHo nHoe. CrienmanncraM B JaHHOW OOJacTH OyAeT MOHATHO, YTO MOJOKEHUS
aMHUHOKHCJIOT, cooTBeTcTByrolue nonokernusiMm B SEQ ID NO: 4 wunm 5, wim apyroi
MOCJIEIOBATEIbHOCTH PEJIAKCHHA, MOXKHO JIETKO HWAGHTH(QHUMUPOBaTh B JIFOOOH npyroi
MOJIEKYJIe pEJaKCHHA, TAaKOW KaK CIUSHHS, BApUAHTBHL, (PParMEeHTbl pPEJaKkCHMHAa H T.I.

Hanpumep, nporpaMMbl BbIpaBHUBaHUS IMOcenoBarenbHocTed, Takue kak BLAST, moxHO
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UCTIONB30BaTh JUIsI BBIPABHUBAHUS W WUACHTU(PHUKAIMH KOHKPETHOTO TOJOXKEHHUS B Oelke,
KOTOpoe cooTBeTcTByeT mojoxkeHnro B SEQ ID NO: 4 wunu 5, umm apyroit
MOCJIEIOBATEIbHOCTA  PEeNIAaKCUHA. 3aMeHbl, JeNlelud WM J00aBIeHHs aMHHOKHUCIIOT,
ONMMCaHHBbIX B HacrosueMm aokyMeHTe B oTHouweHuu SEQ ID NO: 4 wnu 5, umu apyroit
MOCJIEIOBATENIbHOCTY PEJIAKCHHA, TPEIHA3HAYEHbI TaKkXKe Uil 0003HAUEHUs 3aMEH, Jeelnuit
Wi 100aBIeHUH B COOTBETCTBYIOINME TOJIOKEHUS B CIUSHUAX, BapHaHTax, (parmMeHTax
peJaKCHHa U T.JI., OIMCAHHBIX B HACTOSIIEM JOKYMEHTE HJIM U3BECTHBIX B IAHHOM 00JacTH, U
IPSIMO OXBa4Ye€HbI HACTOSIINM H300PETEHUEM.

Tepmur «MOOUPUIMPOBAHHBIA MONUNENTHA PENAKCHHA» TaKXKe OXBAaThIBAET
FOMOAUMEPBL, TE€TEPOAUMEPBI, T'OMOMYJIbTHUMEPBI U  TE€TEPOMYJIBTUMEPBL,  KOTOPBIE
00pa3yroTcs uepe3 MapTHEPOB MO CIHMSIHUIO, TAKUX Kak Fc-IOMeHbI, MM KOTOpBIE CBSI3aHBI,
BKJIIOYas, HO 0e3 OrpaHMYeHHus, C TeMH, KOTOpbIE CBSI3bIBAIOTCS HEMOCPEIACTBEHHO dYepes3
OOKOBBIE LIETIH HE KOAUPYEMBbIX B IPHPOIHBIX YCJIOBUSAX AMUHOKHCIIOT C OJMHAKOBBIMH HIIH
pasHbIMH OOKOBBIMH ILIETISIMM HE KOAMPYEMbIX B NPHUPOAHBIX YCIOBHSX AMHHOKHUCIOT, C
OOKOBBIMH LEISIMM MPHUPOAHBIX AMHHOKHCIOT, WM OIOCPEOOBAHHO 4Yepe3 JIMHKeEp.
WnnmrocTpaTuBHBIE JIMHKEPBI BKJIIOYAIOT, HO 0€3 OrpaHu4eHus, HeOOJIbIINe OpraHuYecKue
COEMHEHMs,  BOJOPACTBOPUMBIE  MOJMMEpPbl  PA3JIMYHON  JUJIMHBL,  Takue  Kak
MOJIMATUJICHIVIUKONIb WM TOJUAEKCTPAH, WM TMENTUAbl WX MOJUNENTUAbl IJIUHOM,
Hanpumep, B 50, 40, 30, 25, 20, 15, 10,9, 8,7, 6, 5, 4, 3, 2 unu 1 aMUHOKHUCIIOTY.

Hcnonp3yeMblil B HACTOSIIEM JOKYMEHTE TEPMUH «MOAU(PULIUPOBAHHBII» OTHOCHTCS
K JIFOOBIM M3MEHEHHsIM, BHECEHHBIM B JTAHHBIN MOJUMENTH/I, TAKUM KaK M3MEHEHUS IJINHbBI
MOJIMMENTHIA, AMHUHOKHUCIOTHOM MOCIEAOBATENbHOCTH, XHMHYECKOM CTPYKTYpbl, KO-
TPAHCSIMMOHHON MOAM(UKALMN WM TOCTTPAHCISIIMOHHON MOAM(HUKALNY TOJHITENTH/A.
TepMHUH «MOCTTPAHCIALMOHHO MOIU(UIIMPOBAHHBINY OTHOCUTCS K JIFOOOH Mopudukarmu
MPUPOAHON WM HENPUPOIHONW aMHUHOKHUCIIOTHI, KOTOPasi BCTPEYAEeTCsl B TAKOH aMUHOKUCIIOTE
MOCJI€ €€ BCTPAuBaHUs B IMOJMIENTUAHYKO LeNb. T€pPMUH BKIIIOYAET, TOJBKO B KaueCTBE
npuMepa, KO-TPAHCISILUOHHBIE i1 Vivo MOIU(MUKALWMK, KO-TPAHCISIIUOHHBIE 1 Vilro
Monupukanuu (Hanpumep, B OECKIETOYHON CHCTeMe TPAHCISIIUH), MOCT-TPAHCIISIIIUOHHBIE
MOAU(UKALIIH /71 ViVO U TIOCT-TPAHCIIILMOHHbBIE MOTU(PUKALIIH i1 VilFO.

«He xomupyemass B IPUPOAHBIX YCJIOBUSIX aMUHOKHCIOTa» OTHOCUTCA K
AMHHOKHUCIJIOTE, KOTOpasi He sBisgeTcss OmHOH wu3 20 OOBMHBIX aMHUHOKHUCIOT —HIIH
NUPPOJU3MHOM, WJIN CEJCHOIHMCTEHHOM. JIpyrue TepMHUHBI, KOTOpPBIE MOIYT OBITh
UCIIONIb30BAHbl KAaK CHUHOHMMBI TEPMHHA «HE KOAMpyeMass B MNPUPOIHBIX YCIOBHAX

AMHUHOKUCJIOTa», NPCACTABIIAOT coboii KHEMPUPOAHAA AMHUHOKHCIIOTA», «aMHHOKHUCJIOTA
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HETIPUPOIHOTO  MPOUCXOKACHUS», «HE BCTPEHUAIOLIAsCs B  MPHPOAHBIX  YCIOBHSX
AMUHOKHUCJIOTa» W pPa3JIMYHbIe BAPUAHTHI 3THX TEPMHUHOB ¢ neducom wim 0Oe3 neduca.
TepmuH «He KOoAMpyeMas B MPUPOAHBIX YCIOBUSIX aMHHOKHCIIOTa» TaK)Ke BKJIFOUAET, HO 0e3
OTpaHUYEHUs], AMUHOKHCIIOTBI, KOTOPbIE BO3HUKAIOT B pe3ysbTaTe MoAH(UKaLNU (HanpuMmep,
MOCT-TPAHCISIMMOHHBIX MOAU(DHUKALHI) KOTUPYEMOH B IPUPOAHBIX YCIOBUSIX AMUHOKHUCIIOTHI
(Bxmouasi, HO Oe3 orpanndeHus, 20 OOBIYHBIX AMHMHOKHUCIOT WJIM THPPOJU3UH U
CEJIEHOLMCTENH), HO CaMU OOBIYHO HE BCTPAMBAIOTCS B PACTYINYIO MOJMIIENTHIHYIO LEMb
TPAHCISIMMOHHBIM KOMIUIEKCOM. IIprMepsl Takux He KOAUPYEMBIX B MPHPOIHBIX YCIOBHUSAX
AMMHOKHCJIOT BKJIIOYAIOT, HO Oe3 orpaHuueHws, N-alueTunriroko3amMuHui-L-cepun, N-
aleTUIrmoKo3aMuHmI-L-TpeornH u O-pochoTrpo3us.

B xoHTekcre MOAM(DUIMPOBAHHOTO IMOJUIIENTHAA pEJNAKCHHA HCIOJNb3yeMble B
HACTOSIIEM JOKYMEHTE€ TEePMHHbI «Iapa-aleTwi-QpeHWIalaHiH» | «rHapa-anerun-L-
dennnananun» (Bkimoudass cokpameHuss pAcF u pAF) Takke OXBaThIBAIOT IPOXYKTBHI
XUMHUYECKUX PEaKLUM, MPU 3TOM alleTUJIbHAs IPyINa B Mapa-MoJIO)KeHUH OTCYTCTBYET U Ha
ee MeCTe IPUCYTCTBYET CBsI3b ¢ Apyroil Monekynoi. Tak, Hampumep, B MOOU(PULIIPOBAHHOM
NOJMIENTHIE PEIAKCHHA, KOTOPBIH COAEPKUT Napa-aneTui-(peHnnananuH (Takol Kak mapa-
anerui-L-peHunananun), napa-aueTwi-QpeHmIalaHiH MOXKET COIep’KaTh OKCUM, TPHA30Il,
aMHJl WM JPYTYIO CBsI3b B MApa-TMOJIOKEHUH, HATNPUMEp, HMEIOLIee OKCHUMHYIO CBsI3b,
KOTOpas BO3HUKAET B pe3yJIbTaTe peakuuud KapOOHWJIBbHOH TIpymmbl mapa-aueTui-L-
(eHnIaNaHUHA C AMUHOOKCHUTPYIIIOH, U OTCYTCTBUEM KapOOHWJIBHOTO YIJIEpOAa B Mapa-
MOJIOKEHUU. Takon napa-aueTii-(GpeHuIaTaHnH MOKET YIIOMUHATbHCS KaK
«MOIU(ULIMPOBAHHBIN  Mapa-aneTWwiI-peHWIATAHUH», HAmpuMep, «MOIU(PUIIIPOBAHHBINA
napa-aueTmi-L-peHunananuny.

IIpumepoM He KOOUPYEeMOH B MNPHUPONE AMHUHOKHCIOTBHI SIBJISIETCS Mapa-aleTHI-
¢denmnananus (pACF). OH MoxeT ObITh CHHTE3UPOBAH C HCIIOJIb30BAHHEM PaHEe OMMCAHHON
metomuku B padbore Zhang, Z., Smith, B. A. C., Wang, L., Brock, A., Cho, C. & Schultz, P.
G., Biochemistry, (2003) 42, 6735-6746, xoropas BKJIIOUYE€HA B HACTOSIIUN JOKYMEHT B
KaueCTBE CCHIIKU BO BCEH CBOEH MOJIHOTE.

«AMUHOKOHIIEBas MOAH(ULMpPYIOIAs TPYIIA» OTHOCHUTCA K JHOOOH MOIeKye,
KOTOpass MOXeT ObITb NPUCOCAMHEHA K AMHHOKOHIY TMOJIMIENTHAA. AHAJIOTHYHO,
«KapOOKCHUKOHIIEBass MOTU(HUIIMPYIOLIAsi TPYIIA» OTHOCHTCS K JIFOOOW MOJIEKyJe, KOTopas
MOXET OBbITh MPUCOENNHEHa K KapOOKCHKOHIY nojunentuaa. Kornesbie Moguduuupyomume
IPYIIBl BKJIIOYAIOT, HO 0O€3 OrpaHWYeHHUs, pPa3IMYHble BOAOPACTBOPUMBIE MOJHUMEPHI,

MCTHOHHUH, IECHITHUAbI WIH 66J’[KI/I, TaKH€ Kak CbIBOpOTO‘IHbeI a,.]'Ib6YMI/IH, FC-I[OMGH,
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KOHCTAHTHYIO 00JIaCTb MMMYHOTJIOOYJIMHA, HECTPYKTYPHPOBAHHBIA MOJMUIIENTH, aAHEKTHH
Wi ero (parMeHt, KHpPHble KHUCJIOThl WJIM WX MPOHM3BOAHBIE, WM JAPYrue (pparMeHThl,
KOTOpBIE YBEJINYUBAIOT NEPUO]] TTOTYBBIBEACHHS OJHUIIETITHIOB U3 CHIBOPOTKH (i1 Vivo).

Tepmunbl «(QyHKIMOHANBHAS TPYIIA», «AKTUBHBIA (parMeHT», «aKTUBHPOBAHHAS
IPyInay,  «yxomdmas  TIpydma»,  «PEaKIMOHHOCIIOCOOHBIH  CalWT»,  «XUMHYECKH
PEaKIIMOHHOCTIOCOOHAsT Tpymma» M «XUMHYECKH pPEAKIMOHHOCIIOCOOHBINH (parMeHT»
UCTIONB3YIOTCS B HACTOsIIIEH 00JIaCTH TEXHUKU U B HACTOSIIEM JOKYMEHTE JJIsi 0OO3HAYEeHUs
Pa3NUYHBIX OMNpENeIsIeMbIX YacTell WM OJIOKOB MOJIEKYJBL OJTH TEPMHUHBI SBIAIOTCA
CHHOHMMaMH B XHUMHYECKOW HayKe W HCHOJb3YIOTCS B HACTOALIEM JOKYMEHTE s
o0O3HaueHUs1 4acTell MOJIEKYJ, KOTOpbI€ OCYIIECTBISIIOT HEKOTOPYI (QYHKIMIO WK
AKTUBHOCTb U BCTYMAIOT B PEAKLIMIO C APYTUMH MOJIEKYJIAMH.

TepMuH «CBsI3b» UCIONB3YETCs] B HACTOSIIEM IOKYMEHTE MJisi O0O3HAueHHs TPYI
WIN CBsi3ell, KOTOpble OOBIYHO OOpa3yOTCs B pe3ysbTare XUMUYECKOH peakuuu U OOBIYHO
SBJIIFOTCS] KOBAJICHTHBIMU CBSI3SIMH. T€pMUH «yCTOWYHMBBIE K THAPOJU3Y CBSA3M» O3HAUYAET,
YTO CBS3H SIBJISIFOTCS IO CYLIECTBY CTAOMJIBHBIMH B BOJE M HE PEArdpylT C BOAOH IpHU
ucronp3yeMom 3HaueHnu pH, B Tom umcie, HO Oe3 orpaHu4eHus, B (PU3HOIOTHYECKHX
YCIOBUSX, B TEYEHUE MJUTEIbHOrO IEpPUOJa BPEMEHH, BO3MOXKHO, JaXe B TeueHUe
HEOTPAaHMYEHHOT0 TMepuoaa BpeMeHH. «[ MOpONMTHYeCKH HECTaOMIIbHBIE WIH pasiaraeMble
CBSI3U» O3HAYAIOT, YTO TH CBSI3U PA3JIaratoTCs B BOJE WJIM BOJHBIX PACTBOPAX, B TOM UHUCIIE,
Harpumep, KpoBu. DepMEHTATHBHO HECTAOWJIbHBIE WJIM Pa3jiaraéMble CBS3M O3HAYAIOT, YTO
CBsI3b MOXKET OBITh pa3pylieHa OJAHMM WM HECKOJIbKUMU (epmeHTamMu. Kak NOHATHO B
nanHo# obnactu Texuuku, PEG, JKupHbIe KHUCIOTBI U PyrHe MOJIMMEPbl MOTYT BKJIOYAThb
pasjaraemble CBSI3M B OCHOBHOM LIENIM NOJIMMEpA UJIU B JIMHKEPHOW IPYIIEe MEXAY OCHOBHOMN
MOJIMMEPHOH LIENbI0 U OJHOW MK O0Jiee U3 KOHLEBBIX (PYHKIMOHAIBHBIX TPYI B MOJIEKYJIE
nojuMepa. Hampumep, cioxHO3(pUpHBIE CBA3HM, OOpa3OBaHHBIE B pE3yJIbTATE PEAKLUU
KapOOHOBBIX KUCIJIOT WJIM AKTHBHPOBAHHBIX KAPOOHOBBIX KHCJIOT CO CIIUPTOBBIMHU IPYIIIAMHU B
OMOIOrNYeCKN aKTUBHOM BEILIECTBE, OOBIYHO THAPOIU3YIOTCS B (PHU3UOJOTHUYECKUX YCIOBHSX
C BbICBOOOXK/IEHHEM YKa3aHHOW MOJEKyJbl. Jlpyrue THOpONMTHYECKH pas3jiaraeMble CBSI3U
BKJIFOYAIOT, HO O€3 OrpaHWveHusi, KapOOHATHBIE CBSI3H;, NMUHOBBIE CBSI3H, OOpa3yroImuecs: B
pe3yJibTaTe peakLud aMHHA W anbleruna; ces3u 3dupa ¢GochopHOH KHUCIOTBI, KOTOpBIE
0o0pa3yroTcsl MpH B3aUMOZAEHCTBUU crupTa ¢ QochaTHOH TIPyNIoi;, THAPa3OHOBBIE CBSI3H,
KOTOpBIE SIBJISIFOTCS TMPOAYKTOM pEeakUWu THAPa3suia W aJibJerufad; aueTalbHble CBSI3H,
KOTOPBIE SBJISIOTCS] MPOAYKTOM PEAKLIMH aJIbIeTHAa U CIIUPTA; OPTO3(PUPHBIE CBA3H, KOTOPBIE

SIBJISTFOTCST TPOAYKTOM peakuuu (opMuaTra W CIUpTa; MENTUAHBIE CBSA3H, OOpa3yIOIIHECs C
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y4acTHEM aMHUHOTPYMIIbI, B TOM YHCJIE, HO O3 OrpaHMYeHHUs, B KOHIE IOJUMEpa, |
KapOOKCHJIBHOW TPYMIIbI TENTH/A, OKCHUMHBIE MM CEMHUKapOa30HOBbIE CBSI3H, KOTOPBIE
SIBJISTFOTCSI POAYKTOM PEaKIH KapOOHMIIbHON (PyHKIIMOHAIBHON TPYIIBI U THAPOKCHIIAMUH-
WIN CeMUKapOa3ua-CoNep KAIIEero peareHTa; U OJUTOHYKJICOTHIHbIE CBS3H, KOTOPBIE MOTYT
ObITh 00pa3oBaHbl (pochopaMUIUTHON TPYMIION, BKIIOYAs, HO O€3 OrpaHHuYEHHs], Ha KOHLE
MOJINMEPA, U 5'-TUAPOKCUIIBHON IPYNION OJIMTOHYKJIEOTHAA.

B Tex cnyuasx, Korma 3aMeINaloIUe TPYMIbl ONPEAENSIOTCS WX OObIYHBIMHU
XUMUYECKUMH (OpMysiaMH, HANMCAaHHBIMU CJI€Ba HANpaBO, OHM B PABHOH CTENEHH
OXBaTBIBAIOT XUMHUECKU HJIEHTUYHBIE 3aMECTUTENH, KOTOPbIE MOTYT BO3HUKATD B PE3YyJIbTATE
HAIMCAaHUsl CTPYKTYphl CIpaBa HajeBo, Hampumep, crpykrypa CH20 skBuBaneHTHa
crpykrype -OCH2. Komnosuuuu, mnpencTaBieHHbIE B HACTOSIIEM JTOKYMEHTE, MOTYT
BKJIOYAaTh MEUEHHbIE H30TONAMU COEAMHEHUS C OAHUM WIM HECKOJbKHMH AaTOMAaMH,
3aMEHEHHBIMH aTOMOM, MMEIOUINM aTOMHYI0 MacCy WJIM MAacCOBOE YHUCIO, OTIMYHOE OT
aTOMHOM MacChl WJIM MacCOBOTO YHCIA, OOBIMHO BCTpevaroerocs B npupoae. Kommnosummy,
IPE/ICTaBJICHHbIE B HACTOALIEM JOKYMEHTE, MOTYT BKJIFOYATh H30MEpHI, BKJIOUas, HO Oe3
OTpaHUYEHUs], UACTEPEOMEphl, SHAHTUOMEPbI M UX CMECH, Harpumep, L-aMHHOKMCIOTBI
w/unmn D-aMHHOKUCIOTHI (Takue Kak mapa-anetwi-D-peHunanaHuH w/wim napa-aneTui-L-
(eHnnaNaHuH).

TepmuH «3amecTUTENM» BKJIIOYAET, HO O€3 OrpaHHuYeHHs, «HEUHTep(hepUpyIoLIre
3amectutenny. «HeuHTephepupyOIUMI 3aMECTUTEISIMUY)  SIBJISIFOTCSI TPYIIIBL, KOTOpBIE
nalT craduibHble coenuHeHus. [loaxonsmue HEUHTepPEpUPYIOIIUE 3aMECTHUTENH WU
pamuKaibl BKIIOYAKOT, HO Oe3 orpanudenusi, ranoreHo, (C1-Cl0)ankwmn, (C2-Cl0)ankenudn,
(C2-C10)ankunmn, (Cl1-ClO)amkokcu, (C1-Cl2)apankwmn, (C1-Cl2)ankapun, (C3-
Cl12)uuknoankun, (C3-Cl2)uuknoankenus, QeHwI, 3aMelleHHbId (EHUI, TOIyOuJ,
KCUJICHUIL, oudenn, (C2-C12)ankokcHanku, (C2-C12)ankokcuapui, (C7-
C12)apunokcuankui, (C7-C12)okcuapmi, (C1-C6)ankuncynbpuHm, (C1-
Cl0)anxuncynbdonun, --(CH2)m --O--(C1-C10 ankwun), rme m paseH ot 1 nmo 8, apwn,
3aMEIEeHHbIN apuii, 3aMelIeHHbIA aJKOKCH, (TOpalKui, TeTepOLUKINYEeCKUI paJauKall,
3aMELICHHbIN reTepoLnKInuecKuil paaukan, HuTpoankmi, --NO2, --CN, --NRC(0)--(C1-C10
alkyl), --C(O)--(C1-C10 anxum), (C2-Cl0)ankuntuoankmi, --C(0)0--( C1-C10 anxwmn), --
OH, --S02, =S, --COOH, --NR2, kapbonui, --C(0O)--(C1-C10 ankun)-CF3, --C(O)—CF3, --
C(O)NR2, --(C1-C10 apun)-S--(C6-C10 apun), --C(0)--(C1-C10 apun), --(CH2)m --O--(--
(CH2)m--0--(C1-C10 ankwn), roe kaxasii m pased ot 1 go 8, --C(O)NR2, --C(S)NR2, --
SO2NR2, --NRC(0O) NR2, --NRC(S) NR2, ux comu u T.n. Kaxnpni R, ucnons3yemsiii B
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HACTOSIIIEM JTOKYMEHTE, MPEeCTaBIsieT co00i H, ankui uim 3aMeleHHbId kWi, apuil Wik
3aMeILEeHHBbIN apul, apajKuil UK aJlKapulL.

TepmuH «ranoreny BKIrO4aeT GTop, XJI0p, HOX U OpoMm.

TepmuH «ankmnm», cam 1o cede WM KaK 4acTb IPYroro 3aMECTHTENsI, O3HAYAET, €CIIU
HE YKa3aHO MHOE, JIMHEHHYIO WJIN PAa3BETBJICHHYIO LIeMb, UM LUKJIMYECKUHN YIIeBOAOPOIHBIH
pamuKai, WIM UX COYETaHHEe, KOTOPbIE MOTYT OBITh MOJHOCTBIO HACBHIIIEHHBIMH, MOHO- WJIH
MOJINHEHACBILIEHHBIMU U MOTYT BKJKOYaThb AW- U TOJUBAJICHTHbIE pPAJUKaJbl, UMEHOLIUE
ykazanHoe unciio atomoB yriepoga (T.e. C1-C10 o3HauaeT OT OIHOTO O JIECATH aTOMOB
yraepona). Ilpumeprl HACBHIEHHBIX YITIEBOAOPOAHBIX PAAMKAIOB BKJIIOYAIOT, HO 0Oe3
OrpaHUYEHUs], TAKHE IPYIIIbI, KAK METWII, 3TUJI, H-IIPOTIHJI, M30IPOIMII, H-OyTHII, TPET-OyTHI,
1300y TUI, BTOP-OyTHUII, IUKJIOTEKCHI, (LIMKJIOTEKCHIT) METUJI, LIUKJIONIPOIMIIMETUII, TOMOJIOTH
U W30MEpPBl, HapUMep, H-TIEHTWUJI, H-T€KCUJ, H-TeNTHJ, H-OKTHJI U T.N. HeHnaceieHHas
AJIKUJIbHAS TPYIIA MPEeACTaBIsieT COO0M Ipymiy, UMEIOLYI0 OHY WIJIM HECKOJBKO JBOMHBIX
CBsI3eH MJIM TPOMHBIX CBsi3el. IIprMepbl HEHACBHIEHHBIX AJKUIBHBIX IPYNIN BKIKOYAKT, HO
0e3 OrpaHWYeHUs, BUHWI, 2-TIPOTIEHWJI, KPOTWI, 2-u30mneHTeHwsn, 2-(0ytaauenun), 2,4-
nerraguenwt, 3-(1,4-neHraguenwn), 3TuHWI, |- u 3-npornuHmi, 3-OyTHHHI U BBICIINE
rOMOJIOTH U H30Mepbl. TepMHUH «alKWUi», €CIU HE YKa3aHO MHOEe, TakKe IMOJApa3yMeBaeT
BKJIFOUEHHE TeX MPOM3BOJHBIX AJIKHJIA, KOTOPbIE ONMpenesieHbl Ooee MoAPOOHO HUXKE, TAKHX
KaK «reTepoajKuiI». AJKWIbHbIE TPYMMbl, KOTOPble OrPaHUYEHBl YIJIEBOAOPOIHBIMU
IPyNIaMy, Ha3bIBalOT K TOMOAIKHUID?.

Tepmun «ankunen», cam Mo cede WIM Kak 4acTh JPYrOro 3aMeCTUTENs, O3HA4aeT
NBYXBaJI€HTHbIH paauKall, TMOJY4YEHHBbIH W3 aJkaHa, KaK MPOUJUIIOCTPUPOBAHO, HO HeE
orpannumnBaercs crpykrypamu -CH2CH2- u -CH2CH2CH2CH2—, u, kpoMe TOro, BKJIFOHYaeT
IPYIBI, OMUCAHHBIE HIDKE Kak «rerepoankuwien». Kak mnpaBwio, ankwibHas (Wim
aJNKWJIeHoBas) rpynna Oyner coxepkath OT 1 10 24 aTOMOB yriepopaa, MpH4YeM TPYIIIbL,
comepkamrie 10 miam MeHee aTOMOB YIJIEPOAA, MPENCTABISIOT COOOW KOHKPETHBIH BapUaHT
OCYILECTBIIEHHsI CITOCOOOB M KOMITO3HMLIUH, ONMMCAHHBIX B HACTOSIIEM JAOKyMeHTe. «Hm3mui
AJKIID) WM HU3IIUH aJIKUJIEH» MPENCTaBIISET COOOH aNKUIIPHYIO HIIH AJIKHJICHOBYIO TPYIIITY
¢ Oonee KOPOTKOH LIeNbr0, OOBIMHO COAEPIKAIIYI0 BOCEMb UJIH MEHbBINE ATOMOB YIJIEPOAA.

TepMHUHBI ~ «aKOKCH», «AJIKHJIAMHHO» W  «AJKWITHO» (WM  THOAJKOKCH)
UCTIONB3YIOTCS] B UX OOLIETIPUHSITOM CMBICIIE U OTHOCSATCS] K alIKWJIBHBIM TPYIIIaM, KOTOPBIE
CBSI3aHbl C OCTAJbHON YACTBIO MOJIEKYJIbI Yepe3 aTOM KHUCIOpOJa, aMUHOTPYIy WUJIM aTOM

CEPbL, COOTBECTCTBCHHO.



26

Tepmun «rerepoankmim», caM 1o cede WM B KOMOMHALMU C IAPYTUM TEPMHHOM,
O3HA4aeT, eCiIM He YKAa3aHO MHOE, CTAOUIIbHYIO HEPA3BETBIECHHYIO MJIM PA3BETBICHHYIO LIEMb
WIA LHUKIUYECKUH YIJIeBOAOPOAHBIN paguKal, WM WX KOMOWHALWH, COCTOSIIIUN U3
YKa3aHHOTO YHCJIa aTOMOB YIJIEPOZia U 110 MEHbIIEH Mepe OJJHOrO IreTepoaTomMa, BEIOPAHHOTO
u3 rpynmsl, cocrosimedt m3 O, N, St u S, u rOe aroMel a3oTta M Cepbl MOTYT OBITh
HEeoOsI3aTeNIbHO ~ OKUCIEHHBIMHM, W TE€TEpPoaToM as30Ta MOXeT ObITb HeoOs3aTeabHO
kBaTepHu3oBaH. ['erepoatom(pl) O, N u S u Si Moryr OBITH pacmoiOXeHbl B JIOOOM
BHYTPEHHEM T[IOJIO)KEHUH TeTePOAKIJIBHOW TPYIIbl WIM B TOJOXKEHUH, B KOTOPOM
aJIKWJIbHAsl TPYTINA MPUCOEANHEHA K OCTAJIbHOW 4acTH MOJIeKyJsbl. IIpuMeps! BKIIOYAIOT, HO
6e3 orpanmuenus, -CH2-CH2-O-CH3, -CH2-CH2-NH-CH3, -CH2-CH2-N(CH3)-CH3, -
CH2-S-CH2-CH3, -CH2-CH2,-S(0)-CH3, -CH2-CH2-5(0)2-CH3, -CH=CH-O-CH3, -
Si(CH3)3, -CH2-CH=N-OCH3 u —-CH=CH-N(CH3)-CH3. [/lo nByX rerepoaToMOB MOET
ObITh TOCNIEIOBAaTENbHBIMY, Takue kak, Hampumep, -CH2-NH-OCH3 u —CH2-O-Si(CH3)3.
AHaJOrUYHO, TEPMHH «T€TEPOANKUIICH», caM IO cede MM KaK 4acTh JPYroro 3aMeCTHTENs,
O3HauaeT  JABYXBAJEHTHbIM  pajguKkaj,  TMOJYyYEeHHBIH W3  TreTepoajkmia,  Kak
NPOUJUTIOCTPUPOBAHO, HO 6e3 orpannuenus, -CH2-CH2-S-CH2 CH2- u -CH2-S-CH2-CH2-
NH-CH2-. [lns rerepoankuIEHOBBIX TPYIN OAMHAKOBBIE WM Pa3JIMYHbIE TI'€T€POATOMbI
MOTYT TaK»e pacrojiaraTbCsi Ha OJHOM WM OOOMX KOHIAX wLenu (BKIOuas, HO 0Oe3
OTPAaHUYEHUS,  AJKWJICHOKCH,  QJKWJICHIUOKCH,  QJKWIEHAMHHO,  aJKUJICHIHAMUHO,
AMUHOOKCHUAJIKWJIeH | T.i.). KpoMe TOro, mjsi ajKWJIEHOBOW U TeTePOANKHICHOBOM
CBSI3BIBAIOINUX TPYII TMOPAAOK OTOOpaskeHHs (OPMyJIbl HE TMPEANONaraeT HUKAKOH
KOHKpeTHOW opueHTaumu rpynnbsl. Hanpumep, ¢opmyna -C(O)2R’ mnpencraBnser u —
C(O)2R’ , u -R’C(0)2.

TepMHUHBI «ITUKJIOATKHIY M «TE€TEPOLIUKIOATKIII), CaMH IO cede WM B COYETAHUH C
APYTUMH TEPMHUHAMH, TIPEACTABIIIOT COOOM, €CIIM HE YKa3aHO WHOE, IIMKJINYECKHE BAPHAHTHI
aNKWIa» ¥ «TeTepPOoaJIKWIay, COOTBETCTBEHHO. TakuMm o0pa3oM, LMKIOAJIKWI WM
reTEPOLMKIIOANIKAI BKJIFOYAIOT HACBILICHHbIE, YAaCTHYHO HEHACHIEHHBIE M TIOJHOCTHIO
HEHACBILICHHbIE KOJIbLIEBbIE CBS3U. Kpome TOro, B ciydae reTepoLMKIIOATKIIA FeTepoaToM
MOXET 3aHUMAaTh MOJIOKEHHE, B KOTOPOM TeTEPOLMKI NMPHCOSIUHEH K OCTaJbHOH YacTh
MOJIEKyJibl. IIpuMepbl LMKJIOANKHMIa BKIKOYAT, HO 0€3 OrpaHWYeHUus, IHKJIONEHTHUI,
LUKJIOTEKCUJI, |-IIUKJIOTeKCeHUNI, 3-LUKJIOreKCeHWJ, LuKIorentuyi u T.0. IIpumepsl
reTePOLMKIIOANIKATIA BKJIFOUAOT, HO Oe3 orpanmuenus, 1-(1,2,5,6-rerparugpormpunin), 1-
NUNEPUINHII,  2-TIMNePUAWHWIL,  3-MUnepuanHuI,  4-mopdomuumi, — 3-MOphOTUHMI,

TeTparuapodypaH-2-wi, TeTparuapodypaH-3-wi, TeTParuapOTHEH-2-1JI, TETPArHIPOTHEH-3-
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w1, 1-unepasuHud, 2-nunepasuHmI U T.11. KpoMe Toro, TepMUH OXBAaThIBAET OMLIUKINIECKNE
U TPULUKIMYECKHE  KoibLeBble  CTpyKTyphl.  [lomoOHbIM  oOpa3oM,  TepMuH
«TeTePOLMKIIOATKIIIEH», caM Mo cebe WM Kak 4acTh APYroro 3aMeCTHTENs, O3Haydaer
JIBYXBaJIEHTHbIN pajiuKall, MOJTy4YEeHHbII U3 TeTEePOLMKIOATKNIIA, & TEPMUH «LUKJIOAIKUIIEHY,
caM 1o ce0e MM Kak 4YacTh PYrOro 3aMeCTUTENs, O3HAa4aeT ABYXBAJEHTHBIA pPaguKal,
MOJIyYE€HHBIA U3 LIUKJIOAIKHUIIA.

TepMuH «apum» oO3Ha4aeT, €ClAM HE YKa3aHO UHOE, IOJMHEHACHIIEHHBIMH,
apOMATHYECKHI YTJIeBOJOPOMHBIN 3aMECTHTEN b, KOTOPBI MOXKET MPEACTABISATh COOOM OTHO
KOJIBLIO MJIM HECKOJIbKO KoJjel (BKJrouasi, Ho 0e3 orpaHudenus, ot 1 go 3 koJjel), KOTopble
KOH/EHCUPOBAaHbl JIpyr C JPYrOM WM CBSI3aHbl KOBAJIEHTHO, TepMHUH «reTepoapui»
OTHOCUTCS K apWJIbHBIM IpyInam (MM KOJIbIIaM), KOTOPbIE COAEPKAT OT OIHOTO 0 YEThIpex
rerepoaroMoB, BbIOpaHHBIX U3 N, O u S, mpu 5TOM aToOMBI a30Ta M Cepbl HEOOS3ATEIBHO
OKHCJIeHBI, a aToM(bI) a30Ta HEOOA3aTEIBHO KBATEPHU30BAH. | eTepoapuiibHas rpymmna MOKeT
OBITb MPUCOEAMHEHA K OCTAJIBHOM YaCTH MOJIEKYJIbI uepe3 rerepoatoM. Heorpannunsaromue
IPUMEpPBl apWIIbHBIX U I'€TepOAPUIIbHBIX TPYIMI BKIOYAOT (enwn, |-Hadrun, 2-HapTmn, 4-
Ooudennn, 1-nupponwn, 2-mUPPOSWIN, 3-IUPPOJTHI, 3-THUPA3OJIWI, 2-UMHAA30JMI, 4-
UMHIA30JIA, TTUPA3UHUI, 2-OKCa30 M, 4-0KCca3onui, 2-(heHun-4-0KCa30mmi, S-OKCa30ull,
3-M30KCa30JMy, 4-M30KCA30JHJ, S5-M30KCA30JMJ, 2-THA30JuJI, 4-THA30JIMI, S-TUA30JIHI, 2-
bypun, 3- Gypun, 2-TueHUN, 3-TUEHW, 2-TTUPUAWI, 3-TUPUIII, 4-TIUPUINIT, 2-MTHPUMHIAIL,
4-nupumMuani, S-0€H30THA30JIWIL, TYPUHII, 2-0CH3UMUIA30JIWI, S-UHIOIMI, 1-M30XHMHOIMIL,
5- 30XMHONUJ, 2-XUHOKCAIMHUJ, S-XUHOKCAIMHUJ, 3-XHHOJIWI U O-XUHOJMI. 3aMECTHUTENH
ISl KaKAOM W3 YKAa3aHHBIX BBIIIE apUIbHBIX U Te€TEPOAPHIIbHBIX KOJIBLIEBBIX CHCTEM
BBIOPAHBI U3 TPYIIITBI MPUEMIIEMBIX 3aMECTUTENEH, ONMMCAHHBIX HUXKE.

Bkparie, TepMUH «apuiny MPH HCIIOJNB30BAHUH B KOMOWHAIIUH C JPYTUMH TEPMHUHAMHI
(Bximouasi, HO 0Oe3 OrpaHWUYEHUs, APWJIOKCH, APWITHOKCH, AapWIAJKII) BKJIIOUAET Kak
apuJIbHBIE, TAK M T€TEPOAPHIIbHBIC KOJIbIIA, KaK OMPENeNeHo Boille. TakuM 00pa3oM, TEpMUH
«apuialKui» MOApa3yMeBaeT BKJIIOYEHHE TeX pPaJWKalloB, B KOTOPBIX apuibHas TIpyIa
NPUCOCIUHEHA K aJIKWIBHOHM rpymme (BKIOYas, HO 0e3 orpaHudeHws, OeH3w1, (QeHerwun,
NUPUAMIMETAI W T.IL.), B TOM YHCJIE€ AJKWJIbHbIE TPYIIbI, B KOTOPBIX aTOM yIJepona
(BxrOYasi, HO 0e3 OrpaHWYEHUs, METWJICHOBYIO TPYIIy) 3aMEHEH, HampuMep, Ha aToM
Kucjopona (BKIO4ast, HO 0Oe3 orpaHuveHusi, (EHOKCHUMETWI, 2-upuamiokcuMert, 3-(1-
Ha(TUIIOKCH )IPOTINT U T.I1.).

Kaxxnplii W3 TpUBENEHHBIX BBbIIE TEPMHUHOB (BKJIIOUYAs, HO 0€3 OrpaHUYeHHs,

KAJKUID», «TCTCPOAIKHUIDY, «Lapuip»» H «reTepoapI/m») npe€aHa3Hau€H MAJId BKJIIFOUCHUA Kak
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3aMELICHHBIX, TaK U HEe3aMeIIEeHHbIX (OpM yKa3aHHOro panukana. Ilpumepsr 3amectureneit
JUTs1 KaKJOTO TUIIA PajuKaja MPUBEAeHbl HUXKE.

3aMecTUTeNn Uil ANKWIBHBIX U TeTePOATKIJIBHBIX PAaJUKaJOB (BKJIIOYAsl TPYIIIHL,
4acTO Ha3blBAE€Mble AJKWJIEHOM, aJKEHUJIOM, TIe€TePOAIKUIIEHOM, Te€TePOATKEHUIIOM,
ANKUHUIIOM, LIUKJIOATIKUIIOM, reTepOLIUKIOATKUIIOM, LUKJIOAJIKEHUJIOM u
reTePOLMKIIOAIKEHIIOM) MOTYT TMPENCTaBJIATh COOOH OAHY WM HECKOJbKO TPYIII,
BbIOpaHHBIX, HO Oe3 orpanudenus, 3. -OR’, =0, =NR’, =N-OR’, -NR’R”, -SR’, -halogen, -
SiR’R”R”’, OC(O)R’, -C(O)R’, -CO2R’, -CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, NR’
C(O)NR”R”’, -NR”C(0O)2R’, -NR-C(NR’R”R’”)=NR””, NR C(NR’R”)=NR’”; -S(O)R’, -
S(O)2R’, -S(O)2NR’R”, NRSO2R’, -CN u —NO2 B komuuectse ot 0 1o (2m' + 1), rae m'
ABJIsIETCA OOLIMM YHCIIOM aTOMOB yriepoaa B TakoM paaukane. Kaxnaeiit R, R”, R” u R
HE3aBUCHMO MPEACTaBIsieT COOOH BOIOPO, 3aMELIEHHBIH HJIN He3aMeIleHHbIH reTepOaTKuI,
3aMeIleHHbIH MM He3aMELIeHHBIN apil, BKIIIOYasi, HO 0e3 OrpaHMYeHUs], apuJl, 3aMelIeHHbIH
1-3 rajoreHamu, 3aMEINECHHbI WM HE3aMELIEHHBbIM AaJIKWJ, aJKOKCHU- WM TUOAIKOKCH-
IPYIIIBI WIN apUIAJKWIbHBIE rpynimbl. Eciamu coennHeHne no n300peTeHno ConepkuT Ooee
onHOH rpynmbl R, Hanpumep, kaxast u3 rpynn R He3aBucuMo BbIOpaHa Kak Kakaas rpyrmna
R’, R”, R’ u R””, ecnu mpucyrcrByer Oojee onHoi rpymmel 3toro tuna. Eciu R' u R”
NPUCOEIUHEHbI K OHOMY aTOMy a30Ta, OHH MOTYT OBITb OOBEIUHEHbI C aTOMOM a30Ta C
oOpazoBaHueM 5-, 6- wnu 7-uineHHOro kojbia. Hampumep, mpemnonaraercs, uto -NR’R”
BKJIFOYAeT, HO Oe3 orpaHuveHusi, l-muppomuauHui u 4-mopdonunmi. U3 npuBeneHHOro
BBILIIE OMUCAHUS 3aMECTHTEJICH CIIEMAIICTY B JAaHHOW 001acTu OyaeT MOHSATHO, YTO TEPMUH
«aJIKWJI» BKJIIOYAeT TPYMIbL, COAepXKallie aTOMbl YINIepOoAa, CBs3aHHbBIE C TpyIIamy,
OTJIMYHBIMHU OT BOJOPOJIA, TAKHE KaK TaJOreHAJKII (BKJIrOUasi, HO Oe3 orpanndenus, -CF3 u -
CH2CF3) n auun (Bkirodast, Ho 6e3 orpanuuenus, -C(O)CH3, -C(O)CF3, -C(O)CH20CHS3 u
T.IL).

AHAJOTMYHO 3aMeCTUTENSIM, OMMCAHHBIM JJIs AJKWIBHOTO pajuKania, 3aMeCTUTENH
IUTSL apHJIBHOW U TeTepOapUiIbHON TPYII BAPbUPYIOTCS U BBIOMPAIOTCS, HO 0€3 OrpaHUueHUs],
u3 cnenyromux: rajored, OR’, =0, =NR’, =N-OR’, -NR’R”, -SR’, -halogen, -SiR’R”R’”’,
OC(O)R’, -C(O)R’, CO2R’, -CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, NR’ C(O)NR”R””’, -
NR”C(O)2R’, NR-C(NR’R”R’”)=NR””,  NR C(NR’R”)=NR’”, -S(O)R’, -S(O)2R’, -
S(O)2NR’R”, NRSO2R’, -CN u -NO2, -R’, -N3, -CH(Ph)2, ¢rop(C1-C4)ankokcu u
¢Top(C1-C4)ankun B komudectBe OoT O 1m0 oOImIEro 4Mciaa OTKPBITBIX BAJEHTHOCTEH B
apomMaTHueckoi kousblieBol cucteme; u rae R ', R ", R" u R "" He3aBucumo BbIOpaHbI W3

BOZOpOZA, alKWia, TeTepoaiKiia, apwia u rerepoapwia. Korma coeguHeHHe MO
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n300peTeHnI0 conepkuT Oonee onHOW rpymmbl R, Hampumep, kaxkpas w3 rpymm R
HE3aBUCHMO BbIOpaHa, Kak u kaxnmas u3 rpynn R', R”, R” u R, ecnu npucyrcrByer Oonee
OIHOM U3 3TUX TPYMIL.

TepMuH <CKHMpHass KHCJIOTa» OTHOCUTCA K HACBILIEHHON WM HEHACHILICHHOU
auuIbHOM wenu, umeromen or 6 no 20 aroMoB yriepoaa, WIH €€ Npou3BogHOMY. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS KUPHAsi KUCJIOTA MOKET ObITh CBSI3aHA C MENTHIHBIM
KoMIoHeHToM PK-sHxaHcepa, ONUCAHHOTO B HACTOALIEM JOKYMEHTE, M 3aKaHYMBATbCS
KapOOHOBOW KHCJIOTON WJIM METUJIBHOHN rpynmoil. B HEKOTOpBIX BapHaHTaxX OCYINECTBIICHUS
JKUpHAas KHCJIOTA, CBsA3aHHAasi C MNENTUAHbIM KoMmoHeHToM PK-sHxaHcepa, Moker
OKaHYMBATbCA KapOOHOBOW KHUCJIOTOH. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJIEHUS >KUPHAs
KHCJIOTa MOXeT OBITh CBA3aHA C MENTUAHBIM KOMIIOHEHTOM IOCPEACTBOM aMHUIHON CBs3H. B
HEKOTOPBbIX BAPHAHTAX OCYLIECTBJIEHUS KUPHas KUCJIOTa MOXeT coaepxarb or 10 mo 18
aTOMOB yruiepofa. B HEKOTOpBIX BapuaHTaxX OCYIUECTBIEHHUS JKUPHAas KHCIOTA MOXKET
coxepskaTthb OT 12 1o 17 atomoB yriepoaa. B HEKOTOpPBIX BapuaHTax OCYLIECTBJICHHUS SKUPHAs
KHACJIOTa MOXeT cojepxkatb 14, 15 mmm 16 atomoB yriepoga. B HEkOTOpBIX BapuaHTax
OCYILIECTBJICHUS )KUPHAsi KUCJIOTa MOXKET COAEPKaTh 15 aTOMOB yriepona.

Hcnonp3yeMblli B HacCTOSIIEM NOKYMEHTE TEPMUH «BOAOPACTBOPUMBIN IOJIUMEP»
OTHOCUTCS K JIIOOOMYy TOJUMEpY, KOTOPBIA SIBJISIETCS PACTBOPUMBIM B  BOIHBIX
pactBopuTensix. CBSI3bIBAHME BOJOPACTBOPHMBIX TMOJUMEPOB € MOAU(PUIUPOBAHHBIMU
MIOJIUIENITHIAMY PETaKCHHA MOXKET NPUBECTH K U3MEHEHHSIM, BKJIFOYast, HO 0€3 OrpaHHYeHHS,
YBEJIMYCHHBIA WJIM MOAYJHPOBAHHBIA MEPUOJ TIOTYBBIBEACHHUS U3 CBIBOPOTKH (in Vivo), UK
YBEJIMYEHHBI WM MOAYJIMPOBAHHBIM TEpareBTUYECKUN TMEepUOJ IMOJYBBIBEJEHUS IO
CPAaBHEHHI0O C HEMOIU(PUIMPOBAHHOW (OPMOH, YMEHBbIICHHAas WM MOAYJIHPOBAHHAS
UMMYHOT€HHOCTb WJIM TOKCUYHOCTb, MOIYJHPOBAHHBIC XaPAKTEPUCTUKH (HU3MIECKON
acCOILMALINY, TAKHE KaK YMEHbLICHHAs arperausi 1 00pa3oBaHUsI MyJIbTUMEPOB, U3MEHEHHOE
CBSI3bIBAHHE C pELENTOPOM, W3MEHEHHOE CBS3bIBAHHE C OJHUM WJIH HECKOJbKUMHU
napTHepaMH 110 CBSI3bIBAHMIO, M H3MEHEHHas [UMepHu3alus WIH MyJbTUMEpU3aLUs
peuenTopa. BonopacTBopuMelli monumep MOKeT oOjamaTe WIM MOXKET He o0nanarsb
COOCTBEHHOH OWMOJOrMYeCKOH AaKTHBHOCTBIO M MOXET OBITh HCIOJB30BAH B KadeCTBE
JUHKepa Ui TNPUCOSAMHEHHs] MOAU(PHUIMPOBAHHOIO pENaKCHHA K JAPYTHM BEIIECTBAM,
BKJIFOYAs, HO O€3 OrpaHW4YeHHs, ONUH WM HECKOJbKO HEMOJU(UIMPOBAHHBIX WJIH
MOAN(UIMPOBAHHBIX TMOJUNENTHAOB PEJIAKCHHA, WM OAHY MM HECKOJBKO OHMOJIOTHYECKH
aKTUBHBIX MoJekyJ. [llogxopsigue mnoOmUMepbl BKIIOYAOT, HO 0€3 OrpaHHYeHHs,

MOJIM3TUIICHIJTIMKOJIb, TPOTTHUOHAJIBACTUA MOJIUS TUIICHTJIUKOJIA, UX MOHO-Cl-ClO AJIKOKCH- HUJINU
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apunokcunpounsBoanbie (onucanable B mareHTe CIIA 5252144, xoTophlii BKIIIOYEH B
HACTOsIIee OMUCAHKME MyTEM CCBUIKH), MOHOMETOKCH-TIOJIMATHUICHIJIUKOJb, TUCKPETHBIN
PEG, noauBUHUITIUPPOIUAOH, OJUBUHIJIOBBINA CIIUPT, MOJTHAMHUHOKHUCIIOTHI, TUBUHHUIOBbIN
3¢pup MaJemHOBOro  aHruapuaa, N-(2-TUAPOKCHUIIPOINUI)METAKPUIIAMHL,  IEKCTpPaH,
MPOU3BOAHBIC NEKCTPAHA, BKJIOYAs CYIb(aT AeKCTPaHa, MOJUPOMUICHIIMKOJIb, COTIOIUMEP
MIOJIUTIPONTMJICHOKCUAA/3THIIEHOKCHIA,  MOJIMOKCHUATIJIMPOBAHHBIN  TOJUOJI,  TeMapuH,
¢parMeHThl TemapwHa, TMOJUCAXAPHUIbL, OJUTOCaXapHUabl, TJHUKAHBI, LEIUIFOJO3y H e€e
MIPOU3BO/HBIE, BKJIIOYAs, HO oe3 OTpaHUYEHUS, METHIILIEIUIIONIO3Y u
KapOOKCHMETUJIICIUIIOJIO3y, KpaXMall U MPOU3BOAHBIC KpaxMajia, MOJUMENTHABI ABYX WJIH
Oojiee  aMHHOKHCIIOT, TMOJIMAJKWICHIJINKOJIb W €ro  IMPOU3BOJHBIC,  COMOJHMEPHI
MOJIMAJIKWJICHIJIUKOJIE M WX NPOW3BOAHbBIE, MOJUBUHWISTUIOBBIE 3pUpbl U alibda-Oera-
nonu[(2-runpokcustun)-DL-acnapramun, u T, um ux cmecu. Ilpumepel Takux
BOJIOPACTBOPUMBIX TOJUMEPOB BKJIOYAIOT, HO 0O€3 OrpaHu4YeHHs, MOJUITHUIICHTJIUKOIb U
CHIBOPOTOUHBIN abOYMHUH.

Hcnonp3yeMblil B HACTOSIIIEM OMUCAHUK TEPMHH «IOJHATKUIeHIUKONby (PEG) wu
«TONU(AJIKEHTJIUKONIb)»  OTHOCUTCS K  TOJUATHICHIIUKOMO  (TONMU(3TUIICHIJIUKOIIO)),
MOJIUMPOIMJICHTTTUKOJIO,  MOJUOYTHISHIIMKOMI0O W WX MPOU3BOAHBIM.  TepMuH
«TIOJIMATIKWJICHIJIMKOJIBY BKJIIOUAET KaK JIMHEHHBbIC, TaK U Pa3BETBIEHHbIE MOJMMEPHI CO
cpeanein mosekyssipHoit Maccoir ot 0,1 x/la no 100 x/la. [pyrue npeacTraBUTENbHbIE
BApPUAHThI peaju3alMy MPUBEICHbI, HaPUMEP, B KaTaJorax KOMMEPUYECKHUX MOCTABIIUKOB,
TaKUX Kak karajor kopropamuu Shearwater «[IOJUITUICHTIIUKONb U €r0 MPOU3BOIHBIE IS
OroMemUIIMHCKUX npuMeHneHuin» (2001).

Hcnonb3yemble B HACTOSLIEM JOKYMEHTE TEPMHHBI «MOIYJIHPOBAHHBIA MEPUON
TMOJTyBBIBEZIEHUS U3 CHIBOPOTKMY» WJIH «MOAYJUPOBAHHBIN /71 ViVO TIEPUOJ TIOJYBBIBEIECHUS U3
CBIBOPOTKM» W TOMOOHBIE TEPMUHBI OTHOCSTCS K TOJIOXKHUTEIbHOMY WM OTPHULIATEIHHOMY
U3MEHEHUIO TMepuoNa TMOJNYBBIBENEHUS K3 KPOBOTOKA MOIM(DHUIIMPOBAHHOIO peTaKCHHA
OTHOCHUTENIbHO BeIEeCTBAa CPABHEHHUs, TAKOTO KakK €ro HemMomudpuuupoBaHHAs (opMa WU
peNlakCUH TUKOro Tura. Ileproa mojyBbIBEASHHS U3 CHIBOPOTKH MOXKET OBbITh U3MEPEH MyTEM
B3sITHsI  OOpaslioB KPOBHM B  pa3jiMuHble MOMEHTBHl BPEMEHH TIOCIe  BBEACHHUS
MO UIIMPOBAHHOTO PEJIAKCHHA M OMpPEEIeHUs] KOHIEHTPALUN 3TOH MOJIEKYJIbI B KaJKJIOM
oOpasue. 3aBHCHMOCTh KOHLEHTPAIMH B CBIBOPOTKE OT BPEMEHHU MO3BOJIIET PAacCUUTATh
MEPUOA  TOJYBBIBEIICHUS] W3 ChIBOPOTKHU. JKenarenpbHO, YTOOBI yBENIMYEHHE MepHoaa
TIOJTYBBIBEJIEHUSI U3 CBIBOPOTKH (/77 ViVO) COCTaBISIO MO MEHbIIEH Mepe MPUMEPHO B JIBa

pa3a, HO MOXKET OBITh MOJIE3HBIM U YBECJIMYUCHHE B MEHBIIEH CTCIICHU, HAIIPUMEP, KOrJa OHO
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o0ecreunBaeT yAOBJIETBOPUTENbHBIA PEXKUM IO3MPOBAHUS WM TO3BOJSIET H30€XKaTh
TOKCHUIECKOro 3(dexra. B HEKOTOPBIX BapuaHTaX OCYLIECTBIEHHS YBEIHMUYEHHE COCTABIISIET
[0 MEHbIIEH Mepe MPHMEPHO B TPH pas3a, MO MEHbIIEH Mepe MPUMEPHO B IATh pas, IO
MEHBIIEH Mepe MPUMEPHO B IECSTh Pa3, 10 MEHbLIEH Mepe MPUMEPHO B BALATH Pa3 MK 110
MEHBIIEH Mepe MPUMEPHO B MATHAECAT Pas.

TepmMuH  «MOAYJNMPOBAaHHBIA  TEPANEBTUYECKUM  MEPUOA  MOJIYBBIBEACHUS,
UCTIONIB3YEMBIIl B HACTOSIIEM AOKYMEHTE, O3HA4YaeT IOJIOKHUTENbHOE WIM OTPULATENBHOE
U3MEHEHWE B CBIBOPOTKE WMIM 7 Vivo TIepuonia TIIONYBBIBECHUS TEPaNeBTHUECKU
3¢ (}eKTUBHOrO KONWYeCTBA MOAMMDULIMPOBAHHOIO IMOJUIENTHA PENIAaKCHHA, ONHUCAHHOTO B
HACTOSIIIEM JIOKYMEHTE, IO CPaBHEHUIO C TMIPernapaToM CpaBHEHUs, TAaKUM Kak ero
Hemoau(duuupoBaHHas (popmMa HIM pPENaKCHH AUKOro THUMA. TepaneBTHYECKU Nepuon
NOJYBBIBEIEHHUST ~ ONPENEeNSIOT  MyTeM  HU3MepeHus  (PapMAKOKMHETHYECKUX  W/WIIH
(apMakOAMHAMUYECKUX XapaKTEPHCTUK MOJIEKYJIbl B Pa3JINYHbIE MOMEHTHI BPEMEHH IOCIE
BBeneHHsA. JKenaTenpHO, YTOOBI YBEJIHMUEHHE TEPANeBTUYECKOrO IEPHONA IOJYBBIBEICHUS
obecrieunBasio 0COOEHHO OJIArONPHUATHBIN PEXXUM JTO3UPOBAHHS, OCOOEHHO OJIArONPUSATHYIO
00IIyI0 103y MM MO3BOJILIO M30ekaTh HexenaTenbHoro sdgdexra. B HeKoTOpBIX BapHaHTax
OCYLIECTBJICHHsI YBEJINYEHHE TEPANeBTHYECKOrO IepUOoaa IONYBBIBENEHUS] HPUBOANT K
yBeNU4YeHU0  5(Q(PEeKTUBHOCTH,  YBEJIUYEHUID  WMJIM  YMEHBIIEHHUIO)  CBS3BIBAHMUS
MOAU(UIMPOBAHHOW MOJIEKYJIBI C €€ MHUIIEHBI0, VBEJIWYCHUI0 WJIH YMEHBIICHUIO
(bepMEHTaTUBHOTO pa3pyIICHUS MOJIEKYJIbl, HANpUMep, MOJ MACWCTBHEM MpoTeas, MU
YBEJIMYCHUIO WM YMEHBUICHHUIO JAPYroro rmnapaMerpa WId MexaHu3Ma JeHCTBHS
HeMOAM(DULIMPOBAHHONH MOJIEKYJIbl, MJIM YBEJIWYCHUIO WM YMEHBIIEHHIO pPEeLenTop-
OIIOCPEIOBAHHOTO KJIMPEHCA MOJIeKyJbl. B  HEKOTOpbIX BapHaHTaX OCYIIECTBICHUS
YBEJIIMYCHHE TEPAIeBTUYECKOTO TMEePHOAA IMOJNYBBIBEICHUSI MOXKET COCTAaBJIATH MO MEHbIIEH
Mepe MPUMEPHO B JIBa pasa, IO MEHbINEH Mepe MPUMEPHO B TPU pas3a, MO MEHbLIEH Mmepe
NPUMEPHO B MATH pa3, MO MEHbIIEH Mepe NMPUMEPHO B JECATh pa3, MO MEHbLICH Mepe
NPUMEPHO B ABA/ILATH pa3, UJIH [0 MEHbIIEH Mepe MPUMEPHO B MATHIAECAT Pas.

TepMUH «BBIIENEHHBII» MPUMEHUTENBPHO K HYKJIEWHOBOHW KHCJIOTE WIH OEJKy
O3HAYaeT, YTO HyKJIEHHOBAs! KUCIIOTA MM OEJIOK He COZEepKAaT 10 MEHbIIeH Mepe HEKOTOPbIE
U3 KJIETOUYHBIX KOMIIOHEHTOB, C KOTOPBIMHU OHH CBSI3aHBI B €CTECTBEHHOM COCTOSIHUH, MJTH YTO
HYKJICHHOBAs KUCJIOTA WM O€NIOK ObUTH KOHLIEHTPUPOBAHBI 10 YPOBHS, O0Jiee BBICOKOTO, YeM
KOHLIEHTPALUS MPHU MPOAYLHPOBAHUU 1N VIVO WK in Vitro. ITO MOXET OBITh TOMOTE€HHOE
COCTOsIHME. BhIneneHHbIe BelecTBa MOTYT HAXOAUTHCS B CYXOM HIIH ITOJIyCYXOM COCTOSIHUH

WM B PACTBOpPE, BKJIFOYasi, HO 0e3 OrpaHUYeHHUs], BOIHbIN pacTBOp. OH MOXKET ObITh OJHUM W3
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KOMIIOHEHTOB ()apMaLleBTUUECKON KOMIO3ULIUK, KOTOpas BKJFOYAET OIMOJHUTEIBHO
bapMaleBTHYECKH MPHEMIIEMbIe HOCUTENN W/WIM HAMOJHHUTENH. UMCTOTY U TOMOT€HHOCTh
OOBIYHO OMPEAEINSIOT C HCIOJB30BAHUEM METOIOB AHATUTUYECKOH XHMHH, TaKUX Kak
snekTpodopes B TONHAKPUIIAMHUIHOM Tejie WM BBICOKOA((EKTHBHAS  KUAKOCTHAS
xpomatorpadusi. beok, KOTopelii siBjsieTcs MpeodiaaaroIiell MOJIEKYJIOH, MPUCYTCTBYIOIIEH
B [Ipernapare, sIBIeTCs M0 CYLIeCTBY OUUIIEHHBbIM. B 4aCTHOCTH, BBIENEHHBII I'€H OTIAENSIOT
OT OTKPBITBIX PAMOK CUUTBIBAHHUS, KOTOPbIE (PIAHKUPYIOT Te€H M KOJUPYIOT O€JIOK, OTIIMUHBIN
OT LIeJIEBOro reHa. TepPMUH «OUHUINEHHBIH» 03HAYAET, YTO HYKJIEWHOBAs KUCJIOTa UIH Oesok
Jal0T, MO CYLIECTBY, OHY IOJIOCY B 3JeKTpodopeTndeckoM reie. B gacTHOCTH, 3TO MOXKeET
O3Ha4aTh, YTO HYKJIEWHOBAs KMCJIOTAa WJIM OEJNOK OOJIafaroT CTENEHBI0 YHCTOThI HE MEHee
85%, He menee 90%, He MmeHee 95%, He MeHee 99% wnu Ooee.

TepMuH «HYKJIEMHOBAas KUCJIOTA» OTHOCHTCS K  J1€30KCHPUOOHYKJIEOTHIAM,
ne30KCUpUOOHYKIIe03uaaM, pUOOHYKIEO3HaaM WM PUOOHYKIEOTHAAM M HMX IOJHUMEpaM B
OIHOLICTIOYEYHOH MM IByXLeno4yeyHoi ¢popme. Ecim KOHKpETHO He yKa3aHO MHOE, TEPMUH
OXBAaTbIBAET HYKJIEUHOBBIE KHUCJIOTBL, COAEpJKAIlME€ M3BECTHBIE AaHAJOTU MNPUPOAHBIX
HYKJIEOTH/IOB, KOTOpble OOJamaroT CBOHCTBAMH CBS3BIBAHUS, CXOAHBIMH C OSTAJIOHHOM
HYKJICMHOBOM KHCJIOTOM, W METa0OJM3UPYIOTCS AHAJOTUYHO TPUPOAHBIM HYKJICOTHAAM.
Ecnn cneumanbHO He yKa3aHO HMHOE, 3TOT TEPMUH TakXKe OTHOCHTCA K aHajloraM
OJIMTOHYKJIEOTHAOB, BKIO4Yass PNA (menTuaoHyKJIEMHOBYH KUCIOTY), aHamoram JIHK,
UCTIOJIB3YEMBIM B aHTUCMBICJIOBOI TexHojoruu (pochoporuoarsl, pochopoamMunaTsl U T.I1.).
Ecnn He yka3aHO MHOE, KOHKpETHasl IMOCIENOBATENbHOCTh HYKJIEHHOBOW KHCIOTHI TaKKe
BKJIFOYAE€T €€ KOHCEPBATHBHO MOAM(DHLIMpPOBAHHBIE BapuaHThl (BKJIKOYas, HO 0e3
OTpaHUYEHUs], 3aMEHbI BBIPOXKIEHHBIX KOJOHOB) U KOMIUIEMEHTAPHBIE MOCIIEIOBATEIBHOCTH,
a TaK:ke MOCJIe0BaTeIbHOCTH, SIBHO YKa3aHHBIE.

TepMHUHBI «TONMHUIENTHIY, «ENTUA» U «OENOK» HCIONB3YIOTCS B HACTOSIIEM
JOKYMEHTE B3aMMO3aMEHsSIeMO JJisi O0O03HAYEHHsI MMOJIMMEPA U3 aMUHOKHCIIOTHBIX OCTaTKOB.
To ecTp onmcanue, OTHOCsIEECS K MOJUMENTHU/Y, B PABHOI CTETIEHU OTHOCUTCS K OMHCAHUIO
NeNnTHAa U ONHCaHuI0 Oenka, W Ha0OOpOT. TepMUHBI MPUMEHSIOTCS K BCTPEYANOIIUMCS B
IPUPOZlE AMUHOKHCIOTHBIM MOJHMepaM, a TakkKe K AaMHHOKHCIOTHBIM IOJHMepaM, B
KOTOPBIX OIWH WJIM HECKOJbKO aMHHOKHCIOTHBIX OCTAaTKOB MPEACTaBISIIOT CO0OM He
KOAUPYEMYIO B NIPUPOAE aMUHOKHUCIOTY. Mcronb3yeMble B HACTOSIIEM JAOKYMEHTE TEPMUHbI
OXBAaTBIBAIOT AMHHOKHCIIOTHBIE LENH JFOOOH AJMHBI, BKJIIOYAsl MOJHOpPa3MepHbIe OENKH, B

KOTOPbIX aMUHOKUCIIOTHBIC OCTATKH CBA3aHbI KOBAJICHTHBIMU MENTUAHBIMHA CBA3AMU.
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«KoHcepBaTuBHO MOAM(PHUIMPOBAHHBIE BAPUAHTHDY OTHOCITCS K AMHHOKHCIIOTHBIM
MOCJIEIOBATENIbHOCTSIM,  COAEPIKAIMM  KOHCEpBAaTHBHBbIE 3aMeHbl.  WIUIOCTpaTHUBHBIE
KOHCEPBATHBHO MOAN(PHULHUPOBAHHBIE BAPUAHTHI BKIFOYAIOT 3aMEHBI, JIEJICIIUN HJIH BCTABKU B
HYKJICOTHIHYIO, TENTUAHYI0, TMOJUNENTUAHYI0 WIH OENKOBYIO IOCIEeNOBATEIbHOCTD,
KOTOpblE H3MEHSIOT, MO0ABISAIOT WJIH YAIAIOT OJHY AMHHOKHCIOTY WM HeOOJIbIIOH
NPOIEHT AaMUHOKHCIOT B MOJUNENTUAHONH IIOCIEN0BATENIbHOCTH WM KOXMPOBAHHOMN
MOJUNENTUIHON MOCAEA0BATENbHOCTH, Hanmpumep, A0 1, 2, 3, 4 uiu 5 aMUHOKUCIIOT, WU 10
0,5%, 1%, 1,5%, 2%, 2,5% wnu 3,5% aMUHOKHUCJIOT B MOJUMENTHUIHOHN MOCIEN0BATEIbHOCTH
WA KOJUPOBAHHOM MOJUIIENTHIHON IMOCIEN0BATENbHOCTH, KOTOPble HEOOA3aTeIbHO MOTYT
OBITh 3aMEHEHbl WJIM MOTYT BKJIOYAThb 3aMEHY aMMHOKHCIOTHI(AaMHUHOKHCIIOT) XUMHYECKU
CXOIHOW  aMHHOKHUCJIOTOH(aMUHOKHUCIOTaMK).  TaOnuMubl  KOHCEPBATHUBHBIX  3aMEH,
cozep:kalie (pyHKIMOHAIBHO CXOJHbIE aMUHOKHCIIOTBI, U3BECTHBI CIIELIUAINCTAM B JTAHHOMN
obnactu. Takue KOHCEPBATUBHO MOAN(HUIIMPOBAHHBIE BAPHAHTHI SIBJISIOTCS JOMIOJHEHHEM H
HE HUCKJIIOYAIOT MOJUMOPQHBIE BapUAHTbHI, MEXBHUIOBBIE TOMOJIOTH H QJJIETH PACKPBITHIX
MOAM(DULIPOBAHHBIX TTOJIUIETITHIOB PEIaKCHHA.

Tabnmumpl KOHCEPBATHBHBIX ~ 3aMe€H, colepkamue (YHKIHOHAIBHO CXOJIHBIE
AMUHOKHCJIOTBI, W3BECTHBI CIeLMagucTaM B AaHHOW oOmactu. Kaxmas u3 cienyrommx
BOCBMH TPYIII COAEPIKUT AMHHOKHUCIIOTBI, KOTOPbIE SIBJISTFOTCSI KOHCEPBATUBHBIMU 3aMEHAMHU
APYT AJIs1 Ipyra:

1) ananus (A unn Ala), rmuiws (G umm Gly);

2) acmaparuHoBas kuciota (D nim Asp), rayramunoBas kuciora (E wiu Glu);

3) acnaparus (N unu Asn), raytamus (Q uinu Gln);

4) aprunauH (R nmm Arg), musus (K win Lys), ructunus (H win His);,

5) m3oneiiuuH (I v Ile), nefinun (L wnm Leu), metronnsa (M niu Met), Basus (V wu Val),
6) pernnananus (F umu Phe), Tuposun (Y unu Tyr), tpunrodan (W nm Trp);

7) cepud (S wu Ser), TpeoruH (T wum Thr); u

8) uucrens (C wmu Cys), mernonus (M mwiu Met)

(cm., nanpumep, Creighton, Proteins: Structures and Molecular Properties (W H Freeman &
Co.; 2nd edition (December 1993).

TepMHUHBI «UACHTUYHBIE» WJIM TPOLEHT «UASHTHYHOCTH» B KOHTEKCTE ABYX HIIU
0oJiee HyKJIEWHOBBIX KHCJIOT WIH MOJUNENTHAHBIX ITOCIEA0BATEIbHOCTEH OTHOCATCS K IBYM
win 0oJee IMOCNIeNOBAaTENbHOCTSIM WJIM  TOATIOCIIEAOBATENIbHOCTSIM, KOTOPBIE  SIBJISTFOTCS
onuHaKoBbIMH. llocaenoBaTebHOCTH SIBISIFOTCSI IO CYLIECTBY HAEHTHYHBIMUY, €CIIH OHHU

coacpxKar HeKOTOprfI MNPpOUCHT aMUWHOKHCJIOTHBIX OCTATKOB HIJIM HYKJIICOTHUAOB, KOTOPBIC
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SIBJISTFOTCST OJMHAKOBBIMH (m1.€. puOnmm3uTenbHo 60% HIEHTHYHOCTH, MPHOIH3UTENBHO 65%,
npubnusutensHo 70%, npubnusurenvHo 75%, mpubnusurensHo 80%, npUOTU3UTETHHO
85%, mpubmmsurensHo  90%, npubnmsurensHO  95%, mpubmmsurensHo  96%,
npudmmsuTenbHo  97%, npubnusurensHo 98%, npubmusurensHO 99% UWASHTHYHOCTH B
npezaenax ONpenesieHHOrO y4acTKa) MPU CPAaBHEHUH U BBIPABHUBAHWUU U1 MAKCHMAJIbHOTO
COOTBETCTBUSI B OKHE CPABHEHHUS MM B YKA3aHHOM YYaCTKe, KaK ONpPENEeNIeHO C MOMOIIBIO
OJHOTO U3 CIEAVIOIIUX aJTOPUTMOB CpPaBHEHHUs IIOCJIENOBATENbHOCTEH (WK JpPyrux
ANTOPUTMOB, JOCTYIHBIX CIIEIMAJUCTAM B JAHHOW OOJNAacTH) WIM NyTeM pPy4YHOTO
BBIPABHMBAHUS U BU3YAJIBHOTO OCMOTpa. MIEHTHYHOCTH MOXKET CyI[eCTBOBaTb B 00NaCTH
UM OKHE CpaBHEHHs, JJMHA KOTOPOro COCTaBJII€T IO MeEHbLIeH Mepe okosno 20
AMMHOKHUCJIOT WM HYKJIEOTHUIOB, WM B y4acTKe, JUIMHA KOTOPOTO COCTAaBJISIET MO MEHbIIeH
Mepe OKOJIO 25 aMMHOKHCIOT WIM HYKJIEOTHIOB, WM, €CIM HEe YKa3aHO WHOe, IO BCeH
NIOCJIEIOBATEIbHOCTH MOJMMHYKJIEOTH A WK nonunentuaa. «OKHO CpaBHEHUS» B HACTOSIILEM
JIOKYMEHTE BKJIIOYAaeT YKa3aHHe CerMeHTa JI0OOro 4HCia MOCHIENOBATENbHBIX IOJIOKEHUH,
Harpumep, no MeHblied mepe wiu okosio 10, 15, 20, 25 unu 30 aMHHOKUCIOT, IpUYEM
MOCJIEIOBATEIbHOCTh MOXKHO CPaBHHUBATh C STAJOHHON IOCJIEAOBATENIBHOCTBIO U3 TOTO K€
qycjia IOCJEAOBATENIbHBIX — IOJIOKEHUH IOCje ONTHUMAJbHOIO BBIPABHUBAHMS  JIBYX
nocjenoBarenbHocTed. [IpuMepamMu aaropuTMOB, KOTOPbIE MOTYT OBbITh NPHUTOOHBI IS
OTpenesIeHus NPOIIEHTA UJIEHTHYHOCTHU NOCJIeIOBATENIbHOCTH u CXONICTBA
nocyenoBaTenbHOCTH, sBJsiFoTCs anroputMel BLAST u BLAST 2.0, xoTopeie omucaHbl B
Altschul ef al. (1997) Nuc. Acids Res. 25:3389-3402, u Altschul ef al. (1990) J. Mol. Biol.
215:403-410, cooTBETCTBEHHO, a Takxke Smith-Waterman (Smith and Waterman, J Mol Biol.
1981 Mar 25;147(1):195-7), or Needleman-Wunsch (Needleman and Wunsch, J Mol Biol.
1970 Mar;48(3):443-53), xoTOpble MOTYT 3allyCKaTbCsA C MapamMeTpaMy IO YMOIYAHHIO,
HarpuMep, KaK OMUCAHO B 3THX COOTBETCTBYIOLIMX MyOJUKALHSIX.

Tepmur «CyOBEKT», HCIONB3YEMBII B HACTOSIIEM IOKYMEHTE, OTHOCUTCA K
JKUBOTHOMY, B HEKOTOPBIX BAapHAHTAX OCYINECTBJICHUS - MIICKOIUTAKOLIEMY, & B APYTUX
BAPUAHTAX OCYILIECTBJICHUS - YEJIOBEKY, KOTOPBIH SIBJISETCS] OOBEKTOM JICUSHHsI, HAOJFOACHUS
Wi 3KcriepuMeHTa. JKMBOTHOE MOKET OBITh JOMAIIHHUM JKUBOTHBIM (Hampumep, cOoOakH,
KOIIKH W T.I.), CEJIbCKOXO3SHCTBEHHBIM JXKMBOTHBIM (HAmpuUMep, KOPOBBI, OBIIbI, CBHHBH,
JOmagl W T.OI.) WIA JaOOPaTOPHBIM >KUBOTHBIM (HANpUMEpP, KPbICHL, MBIIIH, MOpPCKHE
CBUHKH, U T.IL.).

Hcnonp3yeMblii B HACTOSIIEM JAOKYMEHTE TEepMHUH «3(P(PEKTHUBHOE KOJIHMUYECTBOY

OTHOCUTCA K TaKOMY KOJHNMYECTBY COCAMHCHUA (HaHpI/IMep, OMHUCAHHOMY B HACTOALICM
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JOKYMEHTe MOIH(UIMPOBAHHOMY TOJHUIECNTHIY PEIaKCHHA), BBENEHUE KOTOPOrO MONKET
MpeaynpeanTh, BbUIEYUTh, OOJIEMYUTh, OCIA0UTh, OTCPOYHTh HAYAJIO, YMEHBIIHUTh TSKECTh
WIA YMEHBLIUTh O HEKOTOPOH CTENMEeHW ONWMH WM HECKOJBKO CHMIITOMOB 3a00JIeBaHMS,
COCTOSIHMSL WJIM HapyLIeHWs, IMoJBepraeMoro JjedeHnro. Kommosummw, conepskamuye
MO UIUPOBAHHBIN TOJUTIENTH]] PEIAKCHHA, ONFCAHHBIN B HACTOSIIEM JOKYMEHTE, MOKHO
BBOAWTH JUISI MPO(PHIIAKTUIECKOTO, YCHIIMBAIOIIETO W/ UJIH TePATIeBTHUECKOTO BO3ACHCTBHSI.

TepMUHBI «yCUIHMBATBY WIN (YCUJICHHE» O3HAYAIOT yBEIMYEHUE WM TPOAJICHUE
xkenaeMoro 3Qdexra Mo BBIPAKEHHOCTH WM MPOAOJLKUTENbHOCTH. Takum oOpasom, B
OTHOLICHUU yCuJIeHUs 3 peKTa TeparneBTUIECKUX areHTOB, TEPMHH «yCUJIEHHE» OTHOCHUTCS
K CIIOCOOHOCTH YCWJIMBATH WJIM TPOIJIEBATH MO BBIPAYKEHHOCTH WJIM MPOIOJIKUTEIBHOCTH
BJIMSIHUE IPYTHX TEPANEeBTUYECKUX areHTOB B CUCTEME.

Ipu PO HIAKTHUECKOM NPUMEHEHUN KOMITO3ULHH, cofiepakaliye
MOAU(UIMPOBAHHBINA TMOJUMENTHA pPEJaKCHHA, BBOASAT MALHEHTY, IMOJBEPKEHHOMY HIIH
UHBIM 00pa3oM HMMEIOIIeMY PHCK KOHKPETHOTO 3a00JIeBaHUS, HAPYLIECHHS] MM COCTOSHHUS.
Takoe konu4ecTBO onpenensercs Kak «npodumakruyecku 3hHeKTHBHOE KOIUYECTBOY.

[pu TEPareBTHUYECKOM IPUMEHEHUHU KOMIIO3HIINH, cojiepKalue
MOAU(UIMPOBAHHBIN MOJUNENTH, COASPXKALIUN HE KOAUPYEMYIO B MPUPOAHBIX YCIOBHSIX
AMHHOKHUCJIOTY, BBOJAT TALMEHTY, YK€ CTpajarouieMy 3a00JieBaHHEM, COCTOSHHEM MU
HapylUIeHWEeM, B KOJMYECTBE, IOCTATOYHOM [JIsl M3JIEYEHHUs WM [0 MEHbIIEH Mepe
YACTHUYHOTO KYMHPOBAHUS WM OCJIA0JIEHHMs] CHUMITOMOB 3a0OJIEBaHUS, HAPYIIEHUS WU
cocTosiHusl. Takoe KOJMYECTBO ONpEneNseTcss Kak «TeparneBTU4YeckH (P ¢eKTUBHOE
KOJIMYECTBO» W MOJKET 3aBUCETh OT TSKECTH U Te4YeHHs 3a0OJieBaHUS, HAPYIIECHUS WJIH
COCTOSIHUSI, TPEAIIECTBYIOIIEH TEeparmuu, COCTOSHUS 3AO0POBbsl MALIMEHTAa W PEakUud Ha
JIEKapCTBEHHbIE CPENCTBA, a TAKXKE 3aKIOYeHHs Jiedamero Bpada. Cuutaercs, dYTO
CHEIUAJIUCT B JAHHOH OOJIACTH CMOKET OMpENesuTh TaKue TepaneBTHYeCKH 3(PQPeKTUBHbIE
KOJIUYECTBA MyTEM PYTHHHBIX OKCIEPUMEHTOB (Hanpumep, KIUHUYECKHE HCIBITAHUS C
SCKajaLuei 103bl).

TepMuH «iedeHHe» HUCMONB3YeTCs st O0O3HAaueHUs: MPOQUIAKTUYECKOTO W/HIH
TEPAINEBTHUECKOTO JICU SHHSL.

TepMHUH «BOCCTAaHABJMBAIOIIMI AreHT», UCMOJb3YE€Mbll B HACTOSLIEM JTOKYMEHTE B
OTHOLICHWH TIOBTOPHOH YyKjanku Oenka, ompenensieTcss Kak Jr000€ COeAMHEHUE WU
MaTepua, KOTOPbIA COXPaHSET CYIb(PTHIPIbHbIE TPYIITbI B BOCCTAHOBJIEHHOM COCTOSTHUU U
YMEHbBINIAET BHYTPU- WJIH MEKMOJIEKYJsIpHbIe nucyibdumHbie cBsi3u. llomxopsitume

BOCCTAHABIIMBAIOIINE AreHTHI BKIIOYAIOT, HO Oe3 orpanmdenusi, auruorpenton (DTT), 2-
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MEpKAaITO3TaAHOJ, IUCTENH, IUCTeaMUH (2-aMHUHO3TAHTHOJ) U BOCCTAHOBJICHHBIN TITyTaTHOH.
CrnenmanmucraM B JaHHOM 00MacTM TEXHUKM OUYEBHIHO, 4YTO INHPOKUH  CHEKTP
BOCCTAHABIIMBAIOIINX AareHTOB MPUTOAEH AJIsl MCIOJIB30BAHUSA B CHOCO0AX M KOMITO3ULIHMSAX
COTJIACHO HACTOSIIEMY H300PETEHUIO.

«OKHCHAIOIMMNA areHT», WCHOJb3YEeMbIH B HACTOSINEM JOKYMEHTE B OTHOLICHHU
MOBTOPHOW YKJIaIKK OeKa, onpenessieTcs Kak Jro00oe COeqMHEHNE MM MaTepHhall, KOTOPBIH
CHOCO0€H YyaNATh 3JIEKTPOH M3 OKHUCISAeMOro coenuHeHus. lloaxopsinue OKHCISIOIINE
areHThbl BKJIIOYAIOT, HO 0€3 OrpaHWYeHHUs, OKUCJIEHHBIH TJIyTaTHOH, LWCTHH, LHUCTaMMH,
OKHCJIEHHbII JUTHOTPEUTON, OKMCIEHHBbIH »puTpenton u kuciopoxa. Crenuamucram B
JAHHOM 00JacTH TEXHMKH OYEBUAHO, YTO ILIUPOKUH CIEKTP OKHUCIHUTENeH sBIseTcs
NPUTOIHBIM ISl HCIIOJB30BAHMS B CIIOCO0AX COTJIACHO HACTOSIIEMY U300PETEHHIO.

TepMuH «eHATYPUPYIOLINH areHT» WIH «IAEHATypaT», UCHOIb3yEeMbIi B HACTOSILEM
IOKYMEHTE, ONpeAesIeTCs Kak JII000e COeAMHEHNe WIM MaTepuall, KOTOPbIi OyAeT BbI3bIBAThH
obOparumoe pa3BopauuBanue Oenka. Cuiia JeHATYpUPYIOIIEro areHTa Wik JeHaTypara Oyner
OTpeNeNATbCS Kak CBOWCTBAMM, TaK M KOHIEHTpaLMel KOHKPETHOrO JEeHaTypHUPYIOLIEro
areHTa wiu JeHarypata. Ilogxopdmmmy AeHaTypUPYIOLIMMU areHTaMu WIIN JeHaTypaTaMu
MOTyT OBITb XaOTPONBI, AETEPreHTHI, OPraHMYECKHE PACTBOPUTENH, CMELIMBAIOINUECS C
BOJOW pacTBOpuTeNny, (ocHonmunmuabpl MM COYETaHHWE IBYX WU OOJieeé TaKWUX AareHTOB.
[Momxonsmue XaoTPOIbl BKJIIOYAIOT, HO 0€3 OrpaHHYEeHHs, MOYEBHUHY, TYaHHIUH W
TrouuaHat Hatpus. [Tone3Hble NeTepreHThl MOTYT BKIIFOYATh, HO 0€3 OrpaHHYEHHs], CHIIbHbBIC
JIETEepPreHThl, TaKue Kak JOACUWICYNb(haT HATPUS, WIA TOJTHOKCHITHIEHOBBIE 3(UPHI
(mampumep, nerteprentbl Tween wim Triton), Sarkosyl, Msrkue HEUOHHBIE IETEPTEHTHI
(Hampumep, OUTHTOHWH), MSATKHE KATUOHHBbIE JETePreHThl, Takue Kak N-2 3-
(mnoneokcu)nporuia-N,N,N-TpUMETHJIAMMOHHH, MSATKHE HOHHBIE NETEPreHThl (Hampumep,
XOJIaT HATPHs WM JI€30KCUXOJIAT) WJIM LIBUTTEPUOHHBbIC NETEPreHTHI, BKIJIIOYAs, HO Oe3
orpaHuueHus], cyiabdoderanHsl (Zwittergent), 3-(3-XJI0paMHUIOIPOITIII)AUMETHIAMMOHHUO- 1 -
nponancyiabdpar (CHAPS) u  3-(3-xyopaMumonponnu)IuMeTHIAMMOHHO-2-THIPOKCH- 1 -
nponancyibponar (CHAPSO). B kadecTBe [HEHATYpHUPYIOLIMX AareHTOB MOTYT OBITh
UCTIONIB30BAHbl OpPTraHMYECKHEe CMEINUBAIOIIMECS C BOJOW pACTBOPHUTENH, TaKHE Kak
aneToHUTpw), Husmme cnupThl (ocoberHo C2-C4 cnupThl, TakWe Kak 3TAHON WU
U30MPOIAHON), WM HHU3Iue ajkaHauosel (ocobenHo C2-C4 ankaHOuoONbl, TakHe Kak
STHJIEHTIIMKONB). Pochonunuabl, HCMIONb3yeMble B HACTOSALIEM H300PETEHHH, MOTYT
NpPEACTaBIsATh COOOM  BCTpewaromuecss B npupone  ¢ochonmumuabl, Takue Kak

dbocharununsrranonamus, ocharummixonus, Gocharuamicepur U GochaTUANITUHOZUTOI,
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WIA CHHTETHYECKHE TPOM3BOAHBIE (HOCHONUIUIOB WIM WX BaPUAHTHL, TaKUE Kak
aurexkcaHomnpochaTHIMIXOIMH WIN AUTenTaHOMI()OoChaTHIMIXOIHH.

«PedonguHr», Kak HCMONB3YEeTCS B HACTOALIEM JOKYMEHTE, OITUCBIBAET JIFOOOH
NPOIECC, PEAKIHMI0 WM CIOCO0, KOTOPBIH mpeoOpasyeT NONHMIENTUAB, COAEpIKaIne
IUCYyNb(UAHYIO CBS3b, M3 HEMPABWJIBHO YJIOXKEHHOTO WM DPa3BEPHYTOrO COCTOSHHUS B
HATUBHYIO WJIM TNPABHJIBHO YJIOXKEHHYIO KOH(POPMALMIO MO OTHOIIEHHIO K TUCYJIb(OUIHBIM
CBSAI3SIM.

«CoBMecTHast yKJIa[ka» B KOHTEKCTE HACTOSALLIETrO OMUCAHUS OTHOCUTCS], B YACTHOCTH,
K IIpoLeccaM, peakLusiM WM criocobaMm pedonauHra, B KOTOPHIX Y4acTBYET IO MEHbIIEH
Mepe ABa MOJUIENTHAA, KOTOpble B3aUMOAEHCTBYIOT APYr C APYIOM, U B pe3yJbTaTe
npeoOpasyeT pa3BepHYTble WM HENPABUIBHO YJIOKEHHBIE IOJUNENTHUABl B HATHUBHBIE,
IIPABUJIBHO YJIOKEHHbIE TIOJUIETITUIBL.

TepMUH «3alUIIEHHBII» OTHOCUTCS K MNPUCYTCTBUIO «3ALIUTHOW TPYNIbDY WU
(parMeHTa, KOTOpBII MPENOTBpAINAET PEAKLUI0 XUMHYECKH AKTHBHOH (DYHKIIMOHAJIBHOMN
IPYIIIBI P ONPEAENICHHBIX YCIOBUSAX PEeaKLUH. 3aIluTHAs rpynna OyneT BapbUpOBAaTHCS B
3aBUCUMOCTU OT THUMA 3aIIMINAEMON XUMHYECKHM aKTUBHOW rpymnmnbsl. Hanpumep, ecnu
XUMHUYECKH AKTHBHON TIPYIIOHN SABJISETCS aMMH WIM TMAPA3UA, 3aLIUTHAs IPYNNa MOKET
ObITh BbIOpaHAa W3 TPYMIbL, COCTOALICH U3 TpeT-OyTminokcukapOoHmna (Tper-Boc) m 9-
bayopernnmerokcukapoonmia (Fmoc). Eciu XuMuuecky akTUBHON TPYIIION SIBJISIETCS] THOJ,
3aLUTHON TPYIION MOXKET MPEACTaBIsITh COO0H opTonupuannancyibdua. Ecnu xumuyuecku
AKTUBHOHN TPYNIOH SIBJISETCSI KApOOHOBAsI KUCIIOTA, TaKasi KaKk OyTaHOBAasi WJIM MPOMHOHOBAs
KUCJIOTA, WM TUAPOKCHJIbHAS TPYIINA, 3AaI[UTHON TPYIIONW MOXKET MpPEICTaBISTh COOOH
OEH3MJT HITH aJIKWJIbHYIO TPYTIITY, TAKYH0 KaK METWJI, STHJI WK TpeT-OyTi. [[pyrue 3amuTHbie
IPYIbI, W3BECTHBIE B JAHHOH OOJIACTH, MOTYT OBITh TakXKe HCIOJIb30BAHBI WU CO
cnoco0aMu U KOMITO3WLMSIMK, OIMCAHHBIMH B HACTOSIIEM JOKYMEHTE, B TOM YHCIE
¢doronabunpHble Tpymmel, Takue kak Nvoc u MeNvoc. /Jlpyrue 3amuTHbIE TPYIIIBL
U3BECTHbIE B JAHHOW O0OJIaCTH, MOTYT OBITh TaKXKe WKCIONBb30BAHBI CO CIOCODAMH |
KOMITO3ULIMSIMH, OTUCAHHBIMU B HACTOSIIIIEM JOKYMEHTE.

Tonpko B KauecTBe mpUMeEpa, OJOKUPYIOIIHME/3ALIUTHBIE TPYIIBI MOTYT OBITH

BBIOpAHBI U3
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Jlpyrue 3amuTHble rpynmnbl onucaHbl B kuure Greene and Wuts, Protective Groups in
Organic Synthesis, 3rd Ed., John Wiley & Sons, New York, NY, 1999, kotopast BKJIrOu€Ha B
HACTOSIINH TOKYMEHT ITOCPEACTBOM CCBUIKH B IIOJIHOM O0BeMe.

TepMuHBl  «HApyWIeHHs CEPACYHO-COCYAUCTOM CHCTEMBDY WM  «CepAEYHO-
COCYAMCThIE HAPYIICHUS» BKJIOYAIOT, HAMPUMEpP, CIEAYIOIIHE HAPYLICHUS. THUIEPTEH3HUIO
(BBICOKOE KpOBSIHOE naBJjieHHe), nepudepuyeckre U CepleyHble COCYIUCThIE HApYILICHUS,
UIIEMHUYECKYI0 OOJIe3Hb CepAala, CTaOMIbHYI0 U HeCTAaOMJIbHYEO CTEHOKApPAHIO, CEpISUHBIN
NPUCTYT, HEAOCTATOYHOCTh MHOKAp[a, HApyLIEHHE CepAeYHOro purma (MM APUTMHIO),
CTOUKYIO UIIEMUYECKYIO aUCHYHKIHIO («cmsimuii  MHOKapI), BPEMEHHYIO
MOCTHIIEMHUYECKYIO TUCPYHKIHIO (KOTJYIIEHHBIH MUOKApPI»), CEPACYHYI0 HEAOCTATOYHOCTb,
HapyLieHus: Teprudepruyeckoro KpOBOTOKA, OCTpPbI KOPOHAPHBIN CHHAPOM, CEpPAEYHYIO
HEIOCTAaTOYHOCTh, CEPJICYHYIO MBIIIEYHYIO 00JIe3Hb (KapIHOMHUOIATHUIO ), HHPAPKT MHOKapaa
U cocynucTeie 3a0oneBanus (3a00JIeBaHUSI KPOBEHOCHBIX COCYJIOB).

TepMmuH «cepaeyHasi HEIOCTATOUHOCTh» BKJIIOYAET KAK OCTPbIC, TAK M XPOHUYECKHUE
NPOSIBJICHHUST CEPICYHON HEOCTATOUHOCTH, a TaKkke Ooliee crieluduiecKue Wil CBSI3aHHbBIE C
HUMH BUZBI 3a00JI€BaHMM, TaKKe KaK 3aIylIeHHasi CepedHasi HeIOCTATOYHOCTb, MOCTOCTPast
ceplevHasl HEeIOCTATOYHOCTb, KapAMOPEHAIbHBIA CHHIPOM, CepAevHas HEeIOCTATOYHOCTb C
HapylieHHeM (YHKLHU MOYeK, XPOHUYECKas CeplaedHasi HeJOCTaTOYHOCTb, XPOHHYECKAs
cepAeyHast HeIOCTaTOYHOCTh ¢ (pakuumeii cpenHero Beiopoca (HFMEF), xomneHcupoBanHas
CeplevHas  HEeJOCTaTOYHOCTh, JEKOMIIEHCHPOBAHHAs  Ceple4yHas  HeJOCTaTOYHOCTb,

MNpPpaBOCTOPOHHAA CEPpACYHAA HEAOCTATOYHOCTH, Ji€BasA CEpACUHAdA HEAOCTATOYHOCTD,
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rinobanabHasi ~ HENOCTATOYHOCTh,  MINEMHUYECKash  KapAMOMHOMATHS,  AWJIATAllMOHHAs
KapOHOMHONATHsSI, CepAeYHas HEeNOCTAaTOYHOCTb, CBsI3aHHAS C BPOXKACHHBIMH IMOPOKAMH
cepala, MOPOKU KJIAMaHOB CepAlld, CeplAedyHas HEAOCTATOYHOCTb, CBSI3aHHAS C MOPOKAMH
KJIAIIAaHOB CEP/ILIa, MUTPAJIbHBIN CTEHO3, MUTPAJIbHASI HEAOCTATOYHOCTD, A0PTAJIbHBIN CTEHO3,
aopTasibHast HEZIOCTaTOYHOCTb, TPUKYCITUIATbHBIN CTEHO3, TPHUKYCNUAATbHAS
HEJOCTATOYHOCTb, JIETOUHBI CTEHO3, HEJOCTATOYHOCTh JIEFOYHOrO KJalaHa, CepraeyHast
HEJJOCTaTOYHOCTD, CBSI3aHHASI C COYETAHHBIMH Je(eKTaMHU CepIeYHOrO KJaraHa, BOCHAJICHUE
MHOKapia (MHOKAapAWT), XPOHUYECKUH MHOKAPAMT, OCTPBIH MHOKAPAWT, BUPYCHBIN
MHOKapAWT, AuabeTHueckas cepieuHas HeJOCTATOYHOCTb, AJKOTrOJIbHAs KapAHOMHUOIATHS,
CeplevHas HEeJOCTaTOYHOCTb, CBs3aHHAas C HAPYLICHUSMH HAKOIUIGHUS  Cepala,
AMACTONINYECKasi CepAeYHasI HEOCTATOYHOCTh, CUCTOJIMYECKAs CepliedHasi HeJOCTATOYHOCTb,
ocTpeie (a3bl 0O0OCTPEHHs CepAeYHON HEeJOCTATOYHOCTH, CeplevHas HEAOCTATOYHOCTb C
coxpaHeHHoil (¢paxuueii BeiOpoca (HFpEF), cepnevnas HemoCTaTOYHOCTh CO CHIIKEHHOM
¢dpakumeri BbiOpoca (HFrEF), xpoHuveckass cepiaedHasi HEIOCTATOYHOCTh CO CHIDKEHHOM
¢dpakumeri BoiOpoca (HFrEF), xpoHudeckasi cepaedHas HEIOCTATOUHOCTb C COXPAHEHHOMH
¢dpakumeri BriOpoca (HFpEF), nocrMuokapauaibHOE peMOAENUPOBAHKUE, CTEHOKAPAHS,
TUNEPTEH3MS, JIETOUHAs TUIIEPTEH3Us U JIETOYHAsl apTepUaibHasl TUIIEPTEH3HUS.

Tepmun «puOpo3HBIE HapyIIEHUs)» OXBaThIBAET 3a0O0JEBaHHMsI M HAPYIIEHHS,
xapakTepusyroiuecs: (GuOpo30oM, BKJIOYAs, CPEOU MPOYEro, Cienyrlnre 3a0OojeBaHUs U
Hapywenus: GuOpo3 NeYeHH WU renaTuueckuii Gpudpos, uuppo3 neuenu, NASH, nerounsiii
bubpo3 wu Gudpos nerkux, Gudpo3 cepaua, SHIOMUOKAPAUATBHBIA GUOPO3, HEPpOmaTHIO,
TJIOMEPYJIOHE(PUT, HHTEPCTULHAIBHBIN Mo4YeuHbld (Hudpo3, ¢udpo3HOE MNOBpEKICHHE,
BbI3BAaHHOE nuabeToM, (UOPO3 KOCTHOTO MO3ra U momoOHbie (HUOPO3HBIE PACCTPOKCTBA,
CKJIEPOIEPMHIO, KOJIBLIEBUIHYIO CKJIEPOIEPMHUIO, KEJOU/bI, TunepTpodudeckoe pyoLeBanue
(Takke TIOCNE XUPYPTUYECKHMX BMELIATENLCTB), POAMMBIE TMATHA, OUAOETHYECKYIO
PETHUHOMNATHIO, MPONU(EPATUBHYIO BUTPEOPETHHOMATHIO M HAPYLICHUS COETUHHUTENbHOMN
TKaHU (HanpUMep, CApKOUI03).

TepMuHbl «HapylIeHHE, CBSI3AHHOE C PEJIAKCHHOM» M «3a00JieBaHKe, CBSI3aHHOE C
peTakCHHOMY, OXBaThIBAIOT 3a00JIEBAHUSI U HAPYLICHUsS, KOTOPble MOXKHO MPeaynpekaarhb,
JeynTh, oOjerdaTb WJIM Ha KOTOpPblE MOXKHO BO3IEHCTBOBaTH MHBIM O0pa3oM myTeM
MOJYJIUPOBAHHUSI YPOBHSI peJiaKCHHA B OpPraHU3Me, HalpuMep, TMOBBILICHHS YPOBHs Oeska
peakCHHa B ChIBOPOTKE. ACCOLMMPOBAHHBIE C PEIAKCHHOM HApYLICHHUs] BKJIOYAKOT, HO 0e3
OrpaHMYEHUs, HAPYLICHUS CEePAEHHO-COCYAMCTON CHCTeMbl U (UOPO3HBIE HAPYLICHHS,

OMHNCAHHBIC B HACTOAIIEM NOKYMECHTE.
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[MonunenTua, conepkamuil He KOAUPYEMbIe B IPUPOIHBIX YCIOBHIX aMHHOKHCIIOTEI,
NPEACTABJICHHbIE B HACTOSIEM JOKYMEHTE, MOXKET BKIKYaTh H30TOIHO-MEUEHbIE
COEAMHEHUs] C ONHUM WM HECKOJbKUMH AaTOMaMH, 3aMEHEHHBIMH aTOMOM, HMEIOIIUM
ATOMHYIO MacCy WJIM MacCOBOE€ YHCIIO, OTIIMYHOE OT aTOMHOM MacChl MJIM MacCOBOTO YHCIIA,
OOBIYHO BCTpeuaroIuxcsi B mpupoze. IIpumepsl H30TONOB, KOTOPhIE MOTYT OBITH BKJIFOUEHBI
B HACTOALINE COEIUHEHHUS, BKJIIOYAIOT HM30TOIBI BOAOPONA, YIJepona, a30Ta, KUCIOPOJa,
¢ropa u xiopa, takue kak 2H, 3H, 13C, 14C, 15N, 180, 170, 35S, 18F, 36ClI,
COOTBETCTBEHHO. HEKOTOpBlE HM30TONMHO-MEYEHbIe COEIUHEHUS, OINHCAHHbIE B HACTOSINEM
JIOKyMEHTe, HapUMep Te, B KOTOPbIE BKJIOYEHBI PATHOAKTUBHbIE H30TOMBI, Takue Kak “H u
1C, MoryT GbITb MONE3HBI B JIEKAPCTBEHHOM CPENCTBE M/MNK CyOCTpaTe ISl UCCeN0BaHMUs
pacripeneneHust B Tkausx. Kpome Toro, 3ameleHue U30TONaMH, TAKUMHU Kak AeHTepui, To
ectb “H, MOeET naTh OMpeneseHHbIE TEPANEBTHYECKUE TPEUMYIECTBA, 00YCIOBIEHHbIE UX
Oombiieli  Merabonu4eckold  CTaOMIIBHOCTBIO,  HampuMep,  YBEJIIMYEHHE  IMepHona
HOJTYBBIBEIEHHSI 1N VIVO HIIM YMEHbIIEHHE HEOOXOIUMOH T03BI.

1. Beenenue

MonuduupoBaHHble  MOJEKYJbl pelakCHHa, CBsi3aHHble ¢ PK-3HXaHCEpOM,
NpeACTaBJIeHbl B OMMCAHUU. MImOCTpaTHBHBIE BapHaHThI OCYLIECTBIEHHs IMPENCTaBIIEHBI,
9yTOObl MPOJEMOHCTPUPOBATh IO MEHBbLIEH Mepe OOHO MPEUMYIIECTBEHHOE CBOWCTBO,
BBIOpAaHHOE M3 YBEJHUYEHHs] NEepUOJa MOJYBBIBENEHUS if1 Vivo, YMEHbIIEHUs 00pa30BaHUs
MOYEYHBIX BAKYOJICH, YBEJIUYCHUs] MOYEYHOrO KPOBOTOKA, OOJiee BBICOKOW PACTBOPHMOCTH,
YMEHBLICHUsI arperauuu, Ooyiee HU3KOH BSI3KOCTH, YBEJIMYEHUS TEXHOJOTUYHOCTU IIO
CPAaBHEHHIO C JPYTMMH MOAU(HUIMPOBAHHBIMU  TOJHIECNITHAAMH  pPETaKCHHA WU
MIOJIUIMENITHIAMH PEJIAKCUHA TUKOTO THTIA.

B opmHOM acmekte HacToslee pacKpbiTHE OOeceYrBaeT MOAU(PUIIMPOBAHHBIN
NOJIUMENTHT PENIAKCHUHA, COAEPKAIIMH HE KOAHMPYEMYK) B NPUPOAHBIX  YCIOBHSX
AMHHOKHUCIIOTY, TP 3TOM:

(a) MOmU(pHUIMPOBAHHBIA TMOJUMNENTHA PEIAKCHHA COAEPIKUT MONUNEeNTUA A-Lenu
penakcuHa ¢ nocnenosatenpbHocTbio SEQ ID NO: 4 u nonunentun B-uenu penakcuza c
nocnenosatenbHocTeio SEQ ID NO: 5 unu SEQ ID NO: 6, 3amereHHbIi He KOAUPYEMOil B
NPUPOAHBIX YCIOBUSIX aMUHOKHCIOTOH B IOJIOKEHHH, BBIOPAHHOM M3 TPYIIIBI, COCTOSIIEH
n3: octatka 1 A-tieru, octaTka 2 A-tienu, ocratka 5 A-tierm, ocrarka 13 A-mierm, ocrarka 18
A-uenu, ocratka 5 B-memu, ocratka 7 B-miemu u ocrtatka 25 B-menu, u HeoOsi3aTeNbHO
UMEIOIUI 1O ABYX AOMOJHHUTEIbHBIX AMUHOKHCIOTHBIX 3aMEH, BCTABOK W/WMJIH AENEHHHd B

yKa3aHHOW A-LIeNH peslakCiHAa W/WIIM B YKa3aHHOW B-1ienu penakcuna;
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(b) ykaszaHHast He Komupyemas B TPUPOAHBIX YCJIOBUSX AMHHOKHCIOTa HMEET

CTPYKTYpPY:
R

PN

HoN COH_

rae rpynma R mpencrasnser coboil moOoi 3aMecTUTeNb, OTJIWYHBIA OT OOKOBOH
neny, OOHApy)KeHHOW B allaHWHE, apruHUHE, AaclaparuHe, AaclaparuHOBON KHCIIOTE,
LIUCTENHE, TIIyTaMUHE, [IyTAMUHOBOI KUCIIOTE, TIUIUHE, TUCTHANHE, U30JIEHIIHE, JIeHIIHE,
JM3UHE, METHOHMHE, (eHWIIaJaHuHE, MPOJIMHE, CEPUHE, TPEOHUHE, TPpUNTOpaHe, TUPOIHHE
WY BaJIVHE,

(c) ykazaHHas He KOAUpyeMas B INPHPOJHBIX YCJIOBHUSAX AMHUHOKMCIIOTA CBsI3aHA C
(bapMaKOKHHETHYECKUM SHXAHCEPOM, CONEPIKAIUM MENTUAHBI KOMIIOHEHT, COCTOSIIUN U3
2-30 aMUHOKHUCIIOT, U (parMeHT, yIUTHHSIOIIUI IEPUOA MOJTYBbIBEACHUSL.

B HexkoTOpBIX BapuaHTax OCYLIECTBICHMsS YKa3aHHBbIM MOJUIENTHX A-Lenu
pesaKkcrHa MOXeT copepxkarhb nocaenosarenbHocTb SEQ ID NO: 4, 3aMerneHHyo yka3aHHON
He KOOUPYeMOil B NMPHUPOAHBIX YCJIOBUSIX aMHUHOKHCIOTOH B OCTaTke | M HeoOA3aTeNbHO
UMEIOLIYIO 10 JABYX AOMNOJHHUTEIbHBIX AMMHOKHCJIOTHBIX 3aMEH, BCTABOK W/MJIM JEJIEIHH.
VYka3aHHBIH MOIUNenTu A-Lenu pelakCHHa MOXKET COAeprKaTh rnocienoBareabHoCcTh SEQ
ID NO: 4, 3amMelieHHy0 VyKa3aHHOW He KOJUPYEMOM B TMPHUPONHBIX YCIOBUAX
AMHHOKHCJIOTOH B oOcTarke | U HeoOs3aTeNbHO HWMEIOINYI0 OXHY JOIMOJHUTEIbHYIO
AMUHOKUCJIOTHYK) 3aMEHY, BCTAaBKy WM JeNeLUI0. YKa3aHHbIM mnojunentua B-nenu
penakcuHa MoxeT copepskath mocieaoBatenbHocTh SEQ ID NO: 5 wim SEQ ID NO: 6,
HeoO0s13aTeNTbHO UMEFOIIYIO 10 ABYX JOTIOJHUTEIbHBIX AMHUHOKHCIIOTHBIX 3aMEH, BCTABOK WJIH
aenenuid.  YKasaHHBII — MOOJUIENTHJ  B-menum — pemakcuHa  MOXET — COAEPKATh
nociaenosarenbHocTh SEQ ID NO: 5 mym SEQ ID NO: 6, HeoOs13aTeIbHO UMEIOIIYI0 OTHY
JOTIOJTHUTENIPHYK0 AMUHOKUCJIOTHYIO 3aMeHY, BCTaBKy WM Jelelur0. Y Ka3aHHbIN
MONUINENTHT A-LIENH pellakCHHAa MOXKET coaepkarh mnocnenoBatenbHOCTh SEQ ID NO: 4,
3aMELICHHYI0 YKa3aHHOHM He KOJUPYEMOH B MPUPOIHBIX YCIOBUSIX AMHHOKHCIIOTOH B OCTaTKe
I, m ykasanHbI nonunentun B-nenu penakCHHa MOKET COAEP:KaTh IMOCIENOBATEIBHOCTb
SEQ ID NO: 5 unu SEQ ID NO: 6.

B HekoTOpbIX BapuaHTaX OCYIUNECTBJICHHS YKa3aHHAas 1O MEHbIIEH Mepe OgHa He
KOIUpyeMasi B TPUPOIHBIX YCIOBHSX AMHHOKHCIOTAa MOKET COIEpKaTh KapOOHHMIIBHYIO
IPYIIy,  aMHUHOOKCHUTPYIIY,  THAPA3HUAHYIO  TPYNIy,  THUAPA3UHOBYK  TPYMIY,

ceMHKapOa3UIHYIO TPYIIy, a3UAHYI0 TPYIIY WM aJKUHOBYIO TPYINIy. YKa3aHHas He
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KOAMpyeMas B TPUPOAHBIX YCJOBUAX AMHHOKHCIOTa MOXKET COJEep>KaTb IPOU3BOJHOE
¢dennnanannHa. YKazaHHas HE KOAWpPYyeMasi B NPUPOAHBIX YCIOBHAX aMHUHOKHCIIOTA MOXKET
ObITh BBIOpAaHA U3 TApa-3aMEIIEHHOr0, OPTO-3aMEINEHHOr0 WJIM MeTa-3aMeIeHHOrO
¢dennnanannHa. YKa3aHHas HE KOAUpPYyeMas B NPUPOAHBIX YCIOBHAX aMHUHOKHCIIOTa MOXKET
ObITh BBIOpAaHA U3 TAapa-3aMEIEHHOr0, OPTO-3aMEIEHHOr0 WJIM MeTa-3aMeleHHOrO
deHnnanaHuHa, conepKalero KapOOHUJIBHYIO TPYIITY, aMHUHOOKCHIPYIIY, THAPA3UIHYIO
IPYIIy, TUAPA3UHOBYIO TIPYMIy, CEMHUKApOa3HIHYI0 TPYIIY, Aa3HIHYK TPYIIY HIH
AJKUHOBYIO Tpynmy. YKa3aHHas He KoAupyeMas B IPUPOIHBIX YCJIOBMSIX AMHUHOKHCIIOTA
MOXET ConepskaTh napa-aueTwi-L-pennnanannn. YkazaHHas He KOAUpyeMasi B IPUPOIHBIX
YCIIOBUSX AMHMHOKHCJIOTa MOXET OBITh CBfi3aHA C YKa3aHHBIM (papMaKOKHHETHYECKHM
sHxaHcepoM. Hanpumep, ykazaHHas He KoAupyeMasi B IPUPOIHBIX YCIOBUAX AMHUHOKUCIIOTA
MOKET OBITh CBsi3aHAa C YKa3aHHBIM (PapMaKOKHHETHYECKUM SHXAHCEPOM HYepe3 OKCHMHYIO
CBs13b WJI TPUA30JIbHYIO CBSA3b, HAIPUMED, OKCUMHYIO CBSI3b.

B HexkoTOpBIX BapuaHTax OCYLIECTBICHMsA YKa3aHHBIM MOJUNENTHX A-Lenu
penakcuHa Moxket conepkatb SEQ ID NO: 35, u yka3ansblii nonunentusa B-nienu penakcuna
moxet conepskatb SEQ ID NO: 5 nunu SEQ ID NO: 6, u npu 5ToM yka3aHHast A-1ienb nin B-
LIeTb PeJIAKCHHA HEeOOs3aTeNbHO MOXKET UMETh 10 ABYX JOTOJHHUTEIbHBIX AMUHOKHUCIIOTHBIX
3aMEH, BCTABOK WJIM Jeneluil. YKa3aHHbIH MOAM(DHULIMPOBAHHBIA MOJUMENTHA PelaKCHHA
MOJKET CONepKaThb MOJUIMENTUA A-LIeNy pelakChHa, UMeIoLuil mo MeHblueil mepe 90%
WUIEHTUYHOCTH aMHHOKUCIIOTHOM nocienoBateabHocTu ¢ SEQ ID NO: 35, u nojpunentun B-
Lenu peJakChHa, UMEIIHUi 1o MeHblied mepe 90% HOEHTUYHOCTH aMHHOKHUCIOTHOM
nocaegoBarenbHoCcTH ¢ SEQ ID NO: 5 wim SEQ ID NO 6. Vka3zanHblil mojaunentua A-1emnu
penakcuHa MOXKET HUMeTb N0 MeHbllell Mepe 95% UAEHTUYHOCTH aMHHOKHCIOTHOMN
nocnenosatenbHocTy ¢ SEQ ID NO: 35. Vkazanssiii nonunentua B-nienu penakcuHa MOXeT
UMETb N0 MeHbliel Mepe 95% UAeHTUYHOCTH aMUHOKHUCIIOTHOH nocienoBaTenbHocTu ¢ SEQ
ID NO: 5 wm SEQ ID NO. 6. VYka3zaHHbIi nogumnentun A-LEenud pPeNlakCHHA MOXKET
coxepxxate SEQ ID NO: 35, u nonunentun B-uenu penakcruna mosker conepxxkats SEQ ID
NO: 5 umu SEQ ID NO: 6. B HexkOTOppIX BapHaHTaX OCYIIECTBIEHHUS YKa3aHHbIN
noynunentun A-uenu penakcuHa MoxeT cogepxkats SEQ ID NO: 35, u nonmunentun B-uenu
penakcuHa MoxkeT comepkatb SEQ ID NO: 6.

B HexoTOphIX BapuaHTax OCYLIECTBJICHUs YKa3aHHbBIN MENTUAHBIA KOMIIOHEHT MOKET
comepxarb OT 1 go 25 amMmHOKUCIOT, Hampumep, oT 2 1o 20 amuHOKMCHOT, OoT 3 1o 10
aMUHOKHCJIOT Wi OT 4 10 8 aMHHOKHUCJIOT. YKa3aHHbIA MENTUAHBI KOMIIOHEHT MOXET

cogepxkatb Glu, Glu?’, GGGGS-Glu” (SEQ ID NO: 139), DRDDRD (SEQ ID NO: 102),
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KKKKKK-Glu? (SEQ ID NO: 103), RGGEEKKKEKEK-Glu* (SEQ ID NO: 104),
GGGEEE-GIu” (SEQ ID NO: 105), EEEGGG-Glu” (SEQ ID NO: 106), KKKGGG-Glu”
(SEQ ID NO: 107), GETGSSGEGT-Glu” (SEQ ID NO: 108), GGGKKK-Glu” (SEQ ID NO:
109), GSHHHHHGS-GIu? (SEQ ID NO: 110), Sar-Sar-Sar-Sar-Ser-Sar-Sar-Sar-Sar-Glu”
(SEQ ID NO: 111), Sar-Sar-Sar-Sar-Ser-Glu” (SEQ ID NO: 112), Sar-Sar-Sar-Glu-Glu-Glu”
(SEQ ID NO: 113), KKKSGGSGG-Glu” (SEQ ID NO: 118), KKSGGSGG-Glu* (SEQ ID
NO: 114), KKSGGSGG-Glu* (SEQ ID NO: 115), KKSAGSAG-Glu” (SEQ ID NO: 116),
KSGGSGG-GluY (SEQ ID NO: 117), KKSGGSGGEE-Glu”¥ (SEQ ID NO: 119),
dKdKdKdKdKdK-Glu” (SEQ ID NO: 120), EESGGSGG-Glu* (SEQ ID NO: 121),
GSGSGSGS-Glu” (SEQ ID NO: 123), EEEGGG-dGlu” (SEQ ID NO: 128), EGGGGSK-Glu”
(SEQ ID NO: 130), EEEEEE-Glu* (SEQ ID NO: 131), EEEEPEEEEPEEEEPEEEE-GIu”
(SEQ ID NO: 133), EEEEPEEEEPEEEEPEEGGG (SEQ ID NO: 135),
EEEEGEEEEGEEEEGEEEE-GIu” (SEQ ID NO: 136),
KGGEEKKKEKEKEPK GGEEKKKEKEK-Glu” (SEQ ID NO: 137),
EAQKAQAEAQKAQAEAQKAQA-GIu” (SEQ ID NO: 138), KK-Glu” (SEQ ID NO: 140),
GluY, KGPKGP-Glu” (SEQ ID NO: 146), SGGGS-Glu” (SEQ ID NO: 147), KGGGS-Glu”
(SEQ ID NO: 148), KGGGSE-Glu” (SEQ ID NO: 149), GSPGSP-Glu” (SEQ ID NO: 150),
GGGGP-Glu” (SEQ ID NO: 151), EGGS-Glu” (SEQ ID NO: 152), EGGGP-Glu” (SEQ ID
NO: 153), KGPGSE-Glu* (SEQ ID NO: 154), Spermine-Glu’ niu KKGGS-Glu* (SEQ ID
NO: 156).

Yka3aHHbI MENTHIHBI KOMIOHEHT MokeT comepkate GGGGS-Glu? (SEQ ID NO:
139), DRDDRD (SEQ ID NO: 102), KKKKKK-Glu¥ (SEQ ID NO: 103),
RGGEEKKKEKEK-Glu? (SEQ ID NO: 104), GGGEEE-GIu’ (SEQ ID NO: 105), EEEGGG-
Glu” (SEQ ID NO: 106), KKKGGG-Glu” (SEQ ID NO: 107), GGGKKK-Glu” (SEQ ID NO:
109), GSHHHHHGS-GIu" (SEQ ID NO: 110), Sar-Sar-Sar-Sar-Ser-Glu” (SEQ ID NO: 112),
Sar-Sar-Sar-Glu-Glu-Glu” (SEQ ID NO: 113) umu KSGGSGG-Glu” (SEQ ID NO: 117).

VYka3zaHHBIN MENTHIHBIA KOMIIOHEHT MOXKeT conepxkarb Glu”. Hampumep, yka3aHHBIH
MENTUIHBIN KOMIIOHEHT MoskeT conepskatb GGGGS-Glu? (SEQ ID NO: 139).

B mumroCTpaTHBHBIX BapHaHTaX OCYIIECTBJICHUS YKa3aHHBIH MOAU(UIIMPOBAHHBIN
NOJIMIENTH pPEJaKCHHA MOXET COHepKaTh IOJMNENTHn A-Lenu pejlakCuHa ¢
nocnenosarenbHocTeio SEQ ID NO: 4 u  nomunentun B-menu penakcuHa C
nocnenosatenbHocThio SEQ ID NO: 5 unu SEQ ID NO: 6, 3amereHHbIi He KOAUPYEMOil B
NPUPOAHBIX YCJIOBUSX AMHHOKHCIOTOH B oOcTaTke | A-memu, Nmpu 3TOM yKa3aHHas He

Koaupyemas B MPUPOAHBIX YCIIOBUAX AMHWHOKHCJIOTA CBsI3aHa C YKa3aHHBIM
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(bapMaKOKMHETHYECKUM 3HXAHCEPOM, W VKa3aHHBIA (PapMaKOKMHETUUECKUH SHXaHCEp
cogepskut nentuaHblii komMnoHeHT GGGGS-Glu? (SEQ ID NO: 139). B HekoTOpbIx
BApUAHTAX OCYIIECTBJICHUS IENTHAHbIH KOMIIOHEHT MOJKET OBITh KOBAJEHTHO CBSI3aH C
YKa3aHHOH HE KOAUPYEMOH B MNPUPOIHBIX YCJIOBUSAX AMHHOKHCIIOTOM, HalpuMep, 4epes
OKCHMOBYIO CBSI3b.

B nimrocTpaTUBHBIX BapHAHTaX OCYIIECTBIIEHHS YKA3aHHBINA (PPAarMeHT, YATUHIIOIINN
NEepUOJ| TOJYBbIBEAEHHS, MOXKET COAEPIKaTh KMPHYI KHCJIOTY WIM €€ IMPOH3BOIHOE, NPU
STOM JKUPHAsl KUCJIOTA WM €€ TIPOU3BOJHOE MOKET ObITh KOBAJIEHTHO CBsI3aHA C MENTHAHBIM
KOMIIOHEHTOM. YKa3aHHbIH (parMeHT, YAJUHSIIOIUN NEepuoj] MOJYBbIBEAEHHUs, MOXKET
COZIepP>KaTh HACBHII[EHHYIO JKHPHYIO KHCJIOTY WIM €€ NMPOU3BOAHOE. YKa3aHHBIN (parmMeHT,
YIUTMHSIOIUN TIepUO] TOJTYBBIBEIEHHS], MOKET COAEPKATh XKUPHYIO KHCJIOTY C KOHIIEBBIMU
rpynmaMu  kKapOOHOBOH  KHMCJIOTBL.  YKa3aHHBIH  (pparMeHT, yIUIMHSIOIIUN  Mepuon
NIOJIyBBIBEJIEHHSI, MOKET COZlEepsKaTh sKUpHYI0 kucaotry @opmyisl I: -Cn-COOH (Popmyna 1),
rae n Moxer cocraByAth oT 10 no 18, manpumep, ot 12 no 17, umm 13, 14, 15 wiu 16. B
HEKOTOpBbIX BapuaHTax ocyuiectBieHus -Cn- Popmynsl I Moxer copepkaTb NepBbIi
kapOonmnpHbiil yruepon u -(CHz)n1-. Hampumep, -C13- moxer mpencraBisate coboil -
(C=0)-(CH2)12-; -Cl4- wmoxer mnpexacraBisitb coboii —(C=0)-(CHz)i3-; -C15- wmoxer
npenctasisith coboit -(C=0)-(CH2)14-. B HekoTOpbIX BapHaHTaX OCYLIECTBJICHUS TMEPBbIi
KapOOHMJIBHBIN YTJIEPOJ KMPHOH KHCJIOTHI MOXKET ObITh CBsi3aH ¢ ocratkoMm (ramma) Glu,
HeoOsI3aTeNIbHO Yepe3 aMHUIHYI0 CBsi3b. B HEKOTOpBIX BapHaHTAaX OCYLIECTBIICHHs IMEPBBIN
KapOOHMJIBHBIN YIJIEPOJ *KUPHOM KUCIOTHI MOKET OBbITh CBS3aH ¢ ocTaTkoM ramma-Glu yepes
AMHJTHYIO CBSI3b.

B nOnonHHUTENBHBIX MJUTIOCTPATUBHBIX BapUAHTAX OCYINECTBJICHUS YKa3aHHBIN
(dbparMeHT, yAHUHSIOINN TIepUON MOJyBbIBeeHNUs1, MOxeT conepxkath -C14-COOH.

B mononHHUTENBHBIX MIUTIOCTPATUBHBIX BapUAHTAX OCYINECTBJICHUS YKa3aHHBIN

(bapMaKOKHHETHYECKUH YCUITUTEb MOKET HMETh CTPYKTYPY:

HO
H o o \_ o] H
T \[o(\H \[o(\H j(l/\ﬁ : (o] o

HO o

GGGGS-Glur-C14-COCOH

(Popmyuna II),
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rne amuHookcurpynna @opmynsl II cBsizana ¢ HENPUPOAHOW AMHHOKHMCIOTON B
YKa3aHHOM MOAM(ULMPOBAHHOM IMOJUMENTHAE PEIaKCHHA, HAalpuMep, 4Yepe3 OKCUMHYIO
CBSI3b.

B npyrux WITIOCTpaTHBHBIX BapUAHTAX OCYIIECTBJICHUS YKa3aHHbIA (pparMeHT,
VIIUHSIOIUANA T[EePUOA TOJYBBIBENEHHs, MOXET OBITh KOHBIOTHPOBAH C YKa3aHHbBIM
NEeNTUIHBIM KOMIIOHEHTOM 4Yepe3 aMUIHYIO CBS3b.

B npyrux MIUTIOCTPAaTHUBHBIX BapUaHTaX OCYLIECTBIEHHs YKAa3aHHBIM TMOJIHMIIENTH]
peaKCUHA MOXKET COAEP KaTh MOJUMENTUT A-LIETIH PETaKCHUHA C MOCIEeN0BaTeIbHOCTEI0 SEQ
ID NO: 4 u nonunentun B-nenu penakcuna ¢ nocnenosatenbHoCcThio SEQ ID NO: 5 unmn
SEQ ID NO: 6, 3aMelieHHblll HE KOAUPYEMOH B NMPUPOAHBIX YCIOBUSX aMUHOKUCJIOTONW B
ocratke | A-memu, Impu 5TOM YKa3aHHas HE KOAUPYeMas B IPUPOAHBIX YCIOBHAX
AMUHOKHCJIOTa COZEPKUT Tapa-aneTwi-L-peHunanaHuH, NP 3TOM YKa3aHHas He
KOnupyemMass B  TNPHUPONHBIX  YCIOBUAX AMHHOKHCJIOTa CBsi3aHA C  YKa3aHHBIM
(papMaKOKMHETUYECKUM HHXAHCEPOM, KOTOPBIH COAEPKUT MEeNTUIHBIA  KOMIIOHEHT,
copepxkamuit GGGGS-Glu? (SEQ ID NO: 139); m ¢parMeHT, yIIHHSAOWUNA IEPUON
noJyBbiBeeHus, conepskamuii -C14-COOH, Takoit kak -(C=0)-(CH2)13-COOH.

B crnenyromem BapuaHTe OCYINECTBIEHHS HAcCTOsiIee H300peTeHHe obecrevnBaeT

MOIU(UIIMPOBAHHBIN TMOJUITENTU] PEJIAKCHHA, UMEIO LU CTPYKTYPY:

[0}
NHz

AQ1-Penakcun Ho
H (o] H [} H \: (o]
N. N AN ML N_-
o 3 0/\/ \{[.)1/\H jO(\H jo‘]/\u

CH

EWW\/MOH
: o)
g ©

HO

(Popmyua I1I),

rae  ykasaHHbli  AQIl-PenmakcuH COAep>XKUT MONUNENTUA A-Lenu pesakCHHa,
UMEIOIUA 1Mo MeHbluel Mepe 90% WASHTUYHOCTH aMUHOKHUCIOTHOM TMOCJIEIOBATEIbHOCTH C
SEQ ID NO: 35, u nonunentua B-uenu penakcuHa, uMeromuii mo MeHblied mepe 90%
WIEHTUYHOCTH aMUHOKHUCIOTHOH nocienoBaTenbHocT ¢ SEQ ID NO: 5, unmu SEQ ID NO: 6,
npu 3TOM mapa-auetui-L-penunananun, nuzodbpaxennsiii B @opmyine I, pacnonoken Ha N-
KOHLIE YKa3aHHOIO MOJIUIMENTHAa A-Lenu pejakchuHa. YKa3aHHbIH MNOJunenTun A-menu
penakcuHa MOXXET HUMeTb 1O MeHbllell Mepe 95% UAEHTUYHOCTH aMHHOKHCIOTHOMN
nocnenosatenbHocTy ¢ SEQ ID NO: 35. Vkazanssiii nonunentua B-nienu penakcuHa MOXET
UMETb N0 MeHbliel Mepe 95% HAeHTUYHOCTH aMUHOKHUCIIOTHOH nocienoBaTenbHocTu ¢ SEQ

ID NO: 5 unu SEQ ID NO: 6. VYkazaunbii AQ1-PenakciuH MOXKeT comepkaTh MOJMIETITHL
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A-uenu penakcuHa ¢ mnocienosarenbHocThi0 SEQ ID NO: 35 u momunentun B-nenu
penakcuHa ¢ nocaenosateabHOCTEI0 SEQ ID NO: 5 unn SEQ ID NO.

B npyrom BapuaHTe OCYyLIECTBIEHHsI HacTosimee wH300peTeHne o0ecneunBaeT
MOAN(PUIMPOBAHHBINA TMONUNENTHA PETAKCHHA, COAEP KA KOHBIOraT penakcuHa «AQl-
GGGGS-Glu'(SEQ ID NO: 139) -C14-COOH», KOTOpBIH COAEPKHUT MOJUIENTUA A-IeTH
penakcuHa ¢ nocnenosarenbHocThio SEQ ID NO: 35 u nmonunentun B-nenu penakcuna c
nocienosarenbHocTeio SEQ ID NO: 6, mpum stom mnapa-anerui-L-dpennnananus,
pacrionokeHHbIll Ha N-KOHLIE YKa3aHHOTO TMOJUNENTHAa A-LEnH pPellakCHHA, MOXKET OBbITh
cesizan ¢ PK-aaxancepom GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH, kak moka3aHO B
Dopmye III:

NHz

AQ1-Penakcun Ho
0 0 . 0

H H H H

N. N AN H N/
AN S RN SR

CH

nm/\/\/\/\/\/\/YOH
= 0
) 0

HO
(Popmya I1I).

B crnenyromem BapmaHTe OCYINECTBICHHMS MOAM(DHLMPOBAHHBIA  IMOJUIENTH
peJakcuHa UMeeT CTPYKTYpY, NOKa3aHHyIo Ha ¢urype 8.

B crnenyromem BapmaHTe OCYINECTBICHHMS MOAM(DHLMPOBAHHBIA IMOJUIENTH
peJlaKCHHA UMEET CTPYKTYPY, MOKa3aHHyI Ha ¢urype 9.

B wnnrocTpaTMBHBIX BapUaHTaX OCYLIECTBICHHs YKa3aHHbIM MOAM(DHLINPOBAHHBIMN
NOJIUMENTH  PeJlakCUHA ~ MOXeT  ObITb ~ OWOJIOTMYECKHM  AKTUBHBIM.  YKa3aHHBIA
MOAU(UIMPOBAHHBIN MOJUMENTH PEIAKCHHA MOXET OBbITh TepaneBTHUECKU 3 (PEKTUBHBIM
IUIA JIEYEHUS] OJHOTO WJIM HECKOJbKHX 3a00JIeBaHMN WJIM COCTOSIHMM, CBSI3aHHBIX C
pesaKCMHOM. Y Ka3aHHbIH MOIU(UIIMPOBAHHBIA TOJHIICNITHI PEJAKCHHA MOXKET MpPOSBIIATDH
YMEHBbLIEHHOEe 00pa30BaHME MOYEYHOW BAKyOJIH MO CPABHEHHUIO C COSNMHEHHEM CPaBHEHHUS,
takuM kak AQI1-20 k/la PEG (penakcun AQI1, xkouwstorupoBanHubii ¢ PEG, co cpenneii
MoJieKkyJisipHoi Maccor 20 k/la). YkasaHHbIH MOIU(ULIMPOBAHHBIA MMOJUNENTH]] PEIaKCHHA
MOYKET JEMOHCTPUPOBATh OTCYTCTBUE HIJIH YMEHBIIEHHOE HAPYIICHHE TIOYEYHON (PYHKLINUH 110
CPaBHEHHUIO C coequHeHHeM cpaBHeHUs, TakuM kak AQ1-20 k/la PEG. Yka3anHast QpyHKIus
MOYEeK MOKET OBITh M3MepeHa MyTeM OIpPENENIEHUs] OJHOTO WM HECKOJBKHX W3 PacueTHOH
CKOPOCTH  KJIYOOYKOBOW (puibTpamyy, KIHUPEHCAa KpeaThHa, CKOPOCTH KIYOOYKOBOH
¢unbTpauny, CBSI3aHHOH C HWHCYJIMHOM, WM HM30TOMHON CKOPOCTH  KIYOOYKOBOH

¢bunbTpanuu.
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B unnrocTpaTHBHBIX BapHaHTaX OCYLIECTBICHHs YKa3aHHbIM MOAU(DHUIINPOBAHHBIM
MOJIMIENTU PETaKCHHA He MPOSBIIAET YMEHBLICHHOTO MOYE€YHOrO0 KPOBOTOKA M/HJIHM MOXKET
ObITb CIOCOOEH YBENMYUBATH MOYEYHBIH KPOBOTOK MOCHE BBeIeHHUs. [loyeuHblii KPOBOTOK
MOKET OBITh M3MEPEH My TeM OMpeeNieH sl KIHPEHCa napa-aMUHOTUIIITYpaTa.

VYka3aHHbII MOMU(PHUIIMPOBAHHBIA TOJMIENTHI pEJaKCHHA MOXKET MPOSBIISTh
YBEJIUYEHHbII MePUOJ MOJYBbIBEAECHUS i#1 ViVo, HATPUMED, YBEJIUYSHHBIH 10 MEHbIIEH Mepe
B 5 pas, no menbiuei mepe B 10 pas, no menben Mepe B 20 pas, no Menbluen mepe B 30 pas
Ui no MeHblied mepe B 50 pa3 MO CpPaBHEHHIO C COECAUHEHUEM CPABHEHUS, TAKUM Kak
peTaKCHUH TUKOTO THUIIA.

B npyrom acnekre Hacrosimee uszoOpereHue obecreunBaer (HapMaleBTHUECKYIO
KOMITO3HLIMIO, COEPIKALIYI0 MOIU(ULMPOBAHHBINA MOJHUIENTH PEIAKCHHA, KaK OIMHCAHO B
HACTOSIIEM TOKYMEHTE, U (papMalieBTHUeCKH TPUEMIIEMbII HOCUTEIIb.

B npyrom acmekre Hacrosimee u3zoOpereHue obecrmeynBaeT (papMaleBTHYECKYIO
KOMITO3HLIMIO, COAEpKAIy0 3P(PEeKTHBHOE KOJUYECTBO MOIU(DHLINPOBAHHOIO MOIUNENTHIA
pelakcuHa, Kak OIMCAHO B HACTOSIIEM AOKYMEHTE, Ul JICYCHUs] WIM NPeaynpekaeHus
HapYIIEHHs], CBSI3aHHOTO C PEJIAKCHHOM, U (papMaLeBTHYECKH IPUEMIIEMBbIi HOCUTEb.

B npyrom acnekre HacTosiee uzoOpeTeHHe oOecrneduBaeT Crnoco0 JICUEHHs HITH
npenynpesxkaeHust 3a00JeBaHusl, CBS3aHHOTO C PEJaKCHHOM, BKJIFOYAMOLINI BBEIECHHUE
s¢pekTuBHOrO  KOJMMYEeCTBA  MOMUGHUIMPOBAHHOTO  MOJUIENTHAA  pPEJaKCUHA WU
KOMITO3HMLIMH, Cofepkaiieii MOAr(UIHPOBAHHBIA MMOJUIENTHI] PENAKCHHA, KaK OMUCAHO B
HACTOSIIEM TOKYMEHTE, ALUEHTY, HYKIAKLIEMYCsI B 3TOM.

B npyrom acmekre HacTosimee uzoOpeTeHHe o0ecrnedrBaeT Crnoco0 JICUEHHs HIIH
NPENyNpesKAeHHsT  CEPASYHO-COCYAUCTOro  3a0OJieBaHMs,  BKJIIOYAIOLIMI  BBEIECHHUE
s¢pekTuBHOrO  KONMMYEeCTBA  MONUGMHUIMPOBAHHOTO  MOJUIENTHAA  pPEaKCUHA WU
KOMITO3HMLIMH, cofepkaiieli Moau(UIHPOBAHHbIA MOJUMENTH] PENAKCHHA, KaK OMHUCAHO B
HACTOSILIIEM JOKYMEHTE, MAaLMEeHTy, HYXXIAIOIIEMyCsi B 3TOM. YKa3aHHOE CepleuHO-
cocynucToe 3a0ojieBaHMEe MOXeT OBbITh BBIOPAHO W3 HINEMUYEeCKOW Ooe3Hu cepaua,
CepIevYHOro TMPHCTYIA, APUTMUH, CEpPAEYHOW HENOCTATOYHOCTH, KapAHOMHOMATHH |
COCYAMCTOTO 3a00JICBAHUSI.

B npyrom acnekte Hacrosiee wu300peTeHHe oOOecmeunBaeT Crocod JIeUeHws,
NpenynpeskAeHHs WK O0JIerdeHusi CUMIITOMA CepAeUHON HEIOCTATOYHOCTH, BKJIFOYAFOIIUIL
BBeneHHe 3P PEeKTUBHOrO KOJMUYECTBA MOAMGMULMPOBAHHOTO MOJUMENTHIA PEIAKCHHA HWITH
KOMITO3HMLIMH, cofep:kaiieli MOAH(UIHPOBAHHBIA MOMUMENTH PENaKCHHA, KaK OMHUCAHO B

HACTOSIIEM JIOKyMEHTE, TMAalMeHTy, HYXXTAIIeMycs B 3TOM. YKa3aHHas CepacyHas
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HEIOCTaTOYHOCTh ~ MOXeT  ObITh  BbIOpaHAa M3  MPOTPECCUPYIOLIEH  CepiedHON
HEIOCTAaTOYHOCTH, KAapAMOPEHAJIBbHOTO CHUHAPOMA, CEpAEYHON  HEJOCTATOYHOCTU C
HapyleHneM (PyHKLMHU IOYeK, XPOHMYECKOW CEepAeYHONH HENOCTATOYHOCTH, XPOHMYECKOH
cepAevHON HenocTaToyHOCTH ¢ (ppakumeit cpennero Boiopoca (HFmEF), octpoii cepneunoit
HEIOCTAaTOYHOCTH,  TIOCTOCTPOM  CEpPAEYHOM  HEJOCTATOYHOCTH,  KOMIIEHCHPOBAaHHOM
CepAeYHON HENOCTaTOYHOCTH, JEKOMIIEHCHUPOBAHHON CEpPAEYHOM  HEAOCTaTOYHOCTH,
HEIOCTaTOYHOCTH IPABOTO JKENYIOYKa, HEJOCTATOYHOCTH JIEBOTO JKENYOUKa, II100ambHON
CepAeYHON  HEAOCTaTOYHOCTH,  MIIEMUYECKOW  KapAUOMMOMNATHH,  AWJIATAL[MOHHOM
KapAMOMUONATUH, CEPAECYHON HENOCTATOYHOCTH, CBA3AHHOW C BPOKAEHHBIMU MOPOKAMHU
cepAla, CepIevYHON HEeNOCTAaTOYHOCTH, CBSI3aHHOH ¢ aAedeKkTaMu CepIevyHOro KJarasa,
CepAeYHON HEeIOCTAaTOYHOCTH, CBSI3aHHON C COYETaHHBIMHU Je(heKTaMH CEepIEUHOro KJaraHa,
ANa0eTHYECKOW CepAevHON HENOCTATOYHOCTH, AJKOTOJILHOM KapAHOMHONATUH, CEpAedHON
HEOCTaTOYHOCTH, CBA3aHHONW C HAPYIIEHUSMU CEPACYHOM NaMsTH, AMACTOIMYECKOU
CepAEeHHON HEOCTaTOYHOCTH, CUCTOJINYECKOM cepAeyHOn HEIOCTaTOYHOCTH,
PEeMOIETMPOBAHUS ITOCIIE MHOKAp/a, CEPAeUHON HEJOCTATOYHOCTH C COXPAaHEHHOH (pakipen
BeiOpoca (HFpEF), cepaeyHON HEOOCTaTOYHOCTH CO CHIDKEHHOH (pakumedi BrIOpoca
(HFrEF), creHOkapnuu, TMIEPTEH3HMH, JIETOYHOW THUMEPTEH3MM M JIETOYHAs apTepHabHOMN
TUIEePTEH3UU.

B HexkoTOpbIX BapHaHTax OCYILIECTBJICHHsS yKa3aHHas cCepledyHas HeJOCTATOUYHOCTb
MOKET OBbITh BBIOpaHa M3 XPOHUYECKOH CEepIeYHON HENOCTATOYHOCTH, OCTPOH CepAedHOMN
HEIOCTAaTOYHOCTH, IOCTOCTPOM CEepAEYHON HEeIOCTaTOYHOCTH, XPOHUYECKOM CepaevHOM
HEeIOCTaTOYHOCTH CO CHIKeHHOH (paxumein BeiOpoca (HFrEF), xponuueckoit cepaedHoi
HEIOCTaTOYHOCTH ¢ coxpaHeHHOH ¢pakuueii BeiOpoca (HFpEF), xpoHunveckol cepreyHOi
HEIOCTaToYHOCTH ¢ (pakumeit BriOpoca cpenHero nuana3zoHa (HFmEF), nuacrommueckoit
cepaedHOn HE0CTaTOYHOCTH, CUCTOJINYECKON CepaevHOn HEJOCTATOYHOCTH,
peMoAeNUpPOBaHUsl TIOCIe MUOKapAa, CTEHOKapAuHU, TMIIePTeH3UH, JIETOYHON TMIepTeH3UN U
JIErOYHOH apTepuaIbHON MMIepTeH3UN.

B HexoTOpbIX BapuaHTax OCYILIECTBJICHMs yKa3aHHas cepledyHas HeJOCTaTOYHOCTb
MOXET OBITh BBIOpaHa M3 IOCTOCTPOH CEPAEUHON HEAOCTATOUHOCTH, 3aIYIEHHON CepAeIHON
HEOCTaTOYHOCTH, KapAUOPEHAIbHOIO CHHAPOMA M CEpAEYHON HEeJOCTaTOYHOCTU C
HapyuieHneM (pyHKIIMU MOYEK.

VYkazaHHbIe CIOCOOBI JIEYEHHS MOIYT, KPOME€ TOrO, BKJIOYAaTh BBEICHHE, B
KOMOWHAIIMH, OIHOBPEMEHHO WIJIM TIOCJIEAOBATENbPHO C YKa3aHHBIM MOAH(PHIMPOBAHHBIM

NMOJIMNECNTUAOM pPEJIAKCUHA TI0 MEHBIIIEH MEpPE OAHOr0 NOMOJHUTEIBHOTO TEPANCBTHUYCCKOIO
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areHTa, BblOpaHHOro u3 wuHruOutopoB uHruouropos ACE, B-O0mokaropoB, IUypeTHKOB,
AHTArOHUCTOB ~ MUHEPAJIOKOPTHUKOUIHBIX  PELENTOPOB, MOAYJSATOPOB  PHUAHOJUHOBBIX
peuentopos, aktuBatropoB SERCA2a, wHruOuTOopoB peHHMHA, OJOKAaTOPOB KaJBIIHEBBIX
KAHAJIOB, arOHUCTOB a/ICHO3MHOBBIX PelenTOpoB Al, HaCTHYHBIX arOHHUCTOB aICHO3MHOBBIX
peuenTopoB Al, UHrHOMTOPOB AOPaMHUH-B-THIPOKCHIIA3B], AHTATOHHUCTOB pPELENTOpa
anruorensuHa I, anraronucros peuenropa anruorensusa Il co cmemenHpIM arOHU3MOM 1O
OTHOILIEHWIO K BBIOPAHHBIM KJIETOUHBIM CHTHAJIBHBIM MyTsIM, KOMOWHAIMH aHTarOHHUCTOB
peuenTopoB aHruoreHsuHa Il w wuHrHOUTOPOB (QepmeHTa HENMPHUIN3MHA, HHTHOUTOPOB
(depMeHTa HENpWIN3WHA, AaKTHUBATOPOB pPACTBOPUMON TI'yaHMJIATLHMKJIA3bl, AKTUBATOPOB
AT®a3br Muosuna, nHruOuTopoB Rho-kuHaser 1, naruOutopoB Rho-kuHas3e!l 2, aroHUCTOB
peLenTopa anenuHa, COeIUHEHUH, CIyKalX JOHOPOM HUTPOKCHIIA, MTHTHOUTOPOB KaJIbLIHii-
3aBucuMoil kuHa3bl II, aHTHQUOPOTHUECKMX areHTOB, WHTUOUTOPOB TaJIeKTHHA-3,
AHTarOHMCTOB PELENTOPOB Ba3oIpeccuHa, moayisitopos FPR2 peuenrtopa, aroHucTos
peuenTtopa HATPUHYPETUYECKUX MENTHUAOB, OJOKATOPOB KAaHAJIOB BAaHWLIOWAA-4 C
TPAaH3UTOPHBIM PELENTOPHBIM IOTEHIMAIOM, AHTHAPUTMUYECKUX CPENCTB, OJIOKaTOpPOB
kaHana /r «funny current», HUTPATOB, COCAMHEHHH HANEPCTSIHKH, WHOTPOITHBIX AreHTOB U
arOHUCTOB [-pelenToOpOB, CPEACTB Ul BOCCTAHOBIICHMS KJIETOYHBIX MeMOpaH, Harpumep,
Ilonokcamepa 188, aHTUrHNEpPIUNMUAEMUYECKUX AareHTOB, NMOBBIMAOIMX ypoBeHb HDL B
IUIa3Me AreHTOB, AHTUTHIIEPXOJECTEPHHEMHYECKUX AareHTOB, WHTHMOMTOPOB OHOCHHTE3a
xonecrepuHa (takux kak uHruoutopsl HMG CoA penykrasel), aronucrta LXR, aronucra
FXR, mnpobykona, panokcudeHa, HUKOTHHOBOW KHCJIOTHI, HUAI[MHAMUAA, HHTHOUTOPOB
abcopOuuu XOJieCTeprUHa, CEKBECTPAHTOB JKENIYHBIX KHUCJIOT, AHHOHOOOMEHHBIX CMOJ,
YeTBEPTHYHBIX ~ AMHHOB, XOJIECTUPAMHHA, KOJIECTHIIONA, HMHAYKTOPOB  PELIENTOPOB
JUTNONMPOTENHOB  HHU3KOW  IJIOTHOCTH,  Kiodudparta, denodudpara, Oesadubpara,
nunpopudpara, rempudpuzona, BuramuHa B6, BuramMmHa Bl2, aHTHOKCHIAHTHBIX
BUTAMHHOB, ar€HTOB MPOTUB AHa0eTa, HHTHOUTOPOB arperalui TPOMOOLIUTOB, AHTATOHUCTOB
perienTopoB (pUOPUHOTEHA, ACTTUPUHA U MPOU3BOAHBIX (PUOPUHOBOI KHCIIOTHI, HTHTHOUTOPOB
PCSKO9, acniupuna u uarnouropos P2Y 12, Takux Kak KJIOMUAOTPEL.

B npyrom acnekte Hacrosiee wu300peTeHHe OOecmeunBaeT Crocod JIeUeHWs],
NPEAYyNpPexKAECHUs] Wi OOJEerdeHus: CUMITOMa 3a00JieBaHUs, CBS3aHHOTO C (uUOpPO30OM,
BKJIFOYAIOIMI BBEIEHUE TEPareBTHUECKU 3(PPEKTUBHOrO KOJINYECTBA MOAU(PHLINPOBAHHOTO
MOJIMIENTH/IA PEIAKCUHA WIJIM KOMITO3UINH, COnepsKameil MOIU(pUIIUPOBAHHbIA TOJIUTIEITH]
peNaKCHHa, KaK ONMUCAHO B HACTOALIEM MOKYMEHTE, MALUEHTY, HYXKAAOIEMYCS B STOM.

VkazaHHOe 3a00j1eBaHIe, CBsI3aHHOE ¢ (PUOPO30M, MOKET BKJIIOYATh (PUOPO3 CepAaLa, JIETKHUX,



50

MoYeK, KOCTHOTO MO3ra WJIM TI€YeHH, AepMaTtojiorndeckuii ¢udbpo3 wim (HudOpo3Hoe
HapyILIeHne 3peHns. Y Ka3aHHoe 3a00seBaHue, CBA3aHHOe ¢ PUOPO30M, MOXKET ObITh BEIOPAHO
u3 (udbposza meuenHu, HeanmkorojpHOro crearorenmarura (NASH), mupposa, mpeuupposa,
U Qy3HOro MapeHXUMATO3HOTO 3a00JE€BaHUS JIETKUX, KHUCTO3HOro (uOpo3a, JErouHOro
¢ubpo3a, mporpeccupyroLIero MacCUBHOro Gpudpo3a, HANONATHIECKOro JIEro4Horo Gpudposa,
WHBEKIIMOHHOTO  (ubpo3a, mouedyHoro ¢udpo3a, XpoHHUeckoro (udOpo3a MOUeEK,
nuaberuueckoro 3a0oNeBaHUs] TOYEK, OYaroBOrO CErMEHTHOIO —IJIOMEPYJIOCKIIepO3a,
mMeMOpaHHOH HedponaTun, HepponaTun IgA, muenopudposa, cepaeuHol HENOCTATOYHOCTH,
MeTa0OIMYECKON CepaeuHOl HemocTaTouHOCTH, (Udpo3a cepiia, KarapakTbl ¢ GUOPO30oM,
KaTapakThl, pyOuoB rna3, ¢udpo3a MOMKENyJOUHOH >kene3bl, (pudpo3a KOXH, KUIIEYHOTO
¢ubpo3a, HMHTECTUHAJIBHOIO CTEHO3a, JHIOMHUOKApIUAIBHOrO (Gudpo3a, aTpUATBHOIO
¢ubposza, meamacTuHampHOro (udbposza, Oonesnun Kpona, ¢ubpoza 3a0prOMLIUHHOTO
NPOCTPAHCTBA, Kejouaa, HeporeHHOro cucreMHoro Gpudposa, CKIepoaepMUH, CHCTEMHOTO
ckJepo3sa, aprpodudposa, curapoma [leiiponu, kKoHTpakTypbl [ro0r0NHTpeHa, AnadeTu4ecKom
HEBPOMATHH, AAT€3MBHOIO KAaICYJINTA, AJKOTOJbHOH OOJNIE3HH MeueHH, IernaTocTearosa,
BUPYCHOT'O renaTtura, 3a00JIeBaHUs KEMUeBBIBOIASAIINX IyTeH, MePBHYHOIO I'éMOXpPOMATo3a,
CBSI3AHHOTO C JIEKAPCTBEHHbIMH CPEICTBAMH LIUPPO3a, KPUIITOTEHHOTO LUPPo3a, OOJe3HH
BusibcoHa, HETOCTATOYHOCTH ajib(a-1-aHTUTPUTICHHA, WHTEPCTHLHAIBHON OOJE3HM JIETKUX
(ILD), ¢ubpo3Horo 3abojeBaHUsI JIETKUX YEJOBEKA, JEreHepaluu >KEJITOro TIISITHA,
pPETHHONATHH  CETYaTKH, BHUTPEAJbHOW PETHHOMATHM, MHOKapauaibHOro (QGudposa,
o(pranpmonatuu ['peliBca, BBI3BAHHOTO JIEKAPCTBEHHBIMK CPEICTBAME 3PTOTHU3MA, CEPIASUHO-
COCYymuCTOro  3a00JeBaHUs,  aTepOCKJIEePO3a/pecTeHo3a, THIepTpopUUecKux  pyOIoB,
MEPBUYHOTO WM HMIUOMATHYECKOTO Muenopudpo3a, BOCHAIUTEIBHOTO 3a00JIeBaHMS
KUIIEYHHKA U KOJUIAr€HO3HOTO KOJIUTA.

VYkazaHHbIi crioco0 jeueHus: 3a00J1eBaHus, CBSI3AHHOTO C (hUOPO30M, MOKET, KpOMe
TOrO, BKJIOYAaTh BBEAEHHE B KOMOWHAIMK, OJHOBPEMEHHO WJIM TMOCJEIOBATEIbHO C
yKa3aHHbIM MOIU(DHULHUPOBAHHBIM TOJUIENTHIOM peJaKCHHA 1O MEHbIIEH Mepe OIHOro
aHTH(HUOPOTUYECKOTO areHTa YyKa3aHHOMY NAlMeHTy. YKa3aHHbIH aHTU(UOPOTHUECKUI
areHT MOXeT ObITb BBIOpAaH W3 HHUHTeHaHWOa, mnUpGEeHUAOHa, aHTaroHucroB LPAI,
anTaronuctoB penenropa LPA1, anamoroB GLP1, tpanokunymaba (IL-13, AstraZeneca),
BucMmozperuda (amraronucra hedgehog, Roche), PRM-151 (mentpakcun-2, TGF OGera-1,
Promedior), SAR-156597 (bucneuudnueckoe MOHOKJIOHaNbHOEe aHTHTENno IL-4 u IL-13,
Sanofi), cumrty3ymada ((antureno x momobHOMy nm3miokcunase 2 Oenky (antu-LOXL2),

Gilead), CKD-942, PTL-202 (PDE wunrudurop/mentokcupuuina/NAC KoHTponupyemoe
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nepopanbHoe BbicBoOOXkneHue, Pacific Ther.), omunanu3u® (mepopanbHbII HWHTHOUTOP
PI3K/mTOR, GSK), IW-001 (nepopasibHblii pacTBOPUMBIH MOJ. OBIYBET0 KOJUIareHa Tuma v,
ImmuneWorks), STX-100 (anraronucr unrerpuHa anbpa V/beta-6, Stromedix/Biogen),
Actimmune (IFN ramma), PC-SOD (mMupm3masa; unramupyembiii, LTT Bio-Pharma/CKD
Pharm), neOpuxkmsymab (rymaHM3HMpOBaHHOE MOHOKJOHaJbHOEe aHTuTeno k IL-13 SC,
Roche), AQX-1125 (aktusarop SHIP1, Aquinox), CC-539 (unrudurop JNK, Celgene), FG-
3019 (FibroGen), SAR-100842 (Sanofi) m oboruxonesass kucnora (OCA wmnu INT-747,
Intercept).

B npyrom acmekre HacTosiiee nuzoOpeTeHHe oOecrnedrBaeT CrnocoO JIeUeHHs WIIH
NpEeNyNpesKAeHHs MMOYeUHOW HEJOCTATOYHOCTH, BKJIIOYAIOLIMN BBEACHHE TEPArieBTHUECKH
5(p(PEeKTHBHOTO  KOJIWYECTBA  MOAWU(DUIMPOBAHHOIO  IOJUMENTHAA  pEeNakCUHA WU
KOMITO3HMLIMH, cofepkarieli MOAM(UIMPOBAHHBIA MOJUMENTH PENAKCHUHA, KaK OMHUCAHO B
HACTOSIIEM JIOKYMEHTE, NaLMeHTY, HY)KAAIOLIEMYCsl B 5TOM.

B npyrom acnekre Hacrosimee un3oOpeTeHHe OOecrmedrBaeT CHoco0 yJIyYIIeHHs,
CTa0MJIM3alMU WJIM BOCCTAHOBJICHUSI MOYEYHOH (DYHKLUHM Yy MALMEHTa, HYKOAIOIIEerocs B
5TOM,  BKJIOYAIOIIMHA  BBEIEHHE  TepameBTHUeCKH  3(GQPEKTHBHOTO  KOJNYECTBA
MOAM(UIMPOBAHHOTO  NOJMIENTHAA  peJlaKCMHA WM KOMIIO3UIIMH,  COAep Kalnei
MOAU(ULMPOBAHHBIA TMOJHUIENTU PENAKCHHA, KaK OIMHCAHO B HACTOSIIEM OKYMEHTE,
yKa3aHHOMY TMalUeHTY.

B npyrom acmekte HacTosiee u3oOpeTeHHe OOecredmBaeT Crocod IMOTyYeHHs
MOAU(ULIPOBAHHOTO TOJHUIMENTHAA PENAaKCHHA, KaK OMUCAHO B HACTOSIIEM JOKYMEHTE,
BKJIIOUAKOLIHI: (a) obecrneueHne MONUIENTHAA, COAEpIKalero A-Ienb pejlakcuHa U B-1enb
penakcuHa, MpHU 3TOM YKa3aHHbBIN MOJUIENTH]] COAEPKUT HE KOTUPYEMYIO B MPHUPOIHBIX
YCJIOBHSX aMUHOKHCIOTY, U (b) CBsA3BbIBAaHME YKAa3aHHOH HE KOIUPYEMOH B MPHUPOIHBIX
YCJIOBUSIX aMUHOKHUCJIOTHI C YKa3aHHBIM (PapMaKOKHHETHUECKHM SHXAHCEpOM. YKa3aHHas He
KOAUpyeMasi B MPHUPOAHBIX YCJIOBHAX AMHHOKHCIOTa MOXKET ObITh CBSi3aHA C YKa3aHHBIM
(bapMaKOKMHETUYECKUM JHXAHCEPOM TMOCPEICTBOM OKCHUMHOH CBsI3W, HampuMep TaKOW,
KOTOpasi CBSI3bIBAET YKA3aHHYIO HE KOAMPYEMYIO B MPHUPOAHBIX YCIOBHSX aMHHOKHCIIOTY C
NEeNTUIHBIM KOMIIOHEHTOM (hapMaKOKHHETHYECKOTO HXaHCepa. YKa3aHHasi OKCUMHAsl CBSI3b
MOkeT ObITb OOpa3oBaHa MyTeM peakuu KapOOHWJIbHOW TPYMNbl U aMHHOOKCHIPYIIITBL.
VkazaHHasi KapOOHMJIbHAsl TPYIIa MOXKET SIBJSITbCS 3aMECTUTENIEeM YKa3aHHOW He
KOOUPYEeMOW B MPUPOIHBIX YCJIOBUSIX AMUHOKHCIOTBL, M YKa3aHHAsh aMHHOOKCHUTPYIIA
MOKET SIBJISIThCS ~ COCTABJISIOLICH  yKa3aHHOro (hapMakOKHMHETHYECKOro JHXaHCepa.

VkazanHast AMHUHOOKCHUTPYIIIIA MOKET ABJIATHCA 3aMCCTUTEIIEM YKaBaHHOfI HE KOHpreMOfI B
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MIPUPONHBIX YCIOBUSX aMHHOKHCIIOTBI, U YKa3aHHAsi KapOOHMJIbHASI TPYIINA MOXKET SIBJISITHCS
COCTABJISIFOLIEH yKa3aHHOTO (papMaKOKMHETUYECKOTO 3HXAHCEPa, HAPUMEpP, COCTABIIFOIIEH
NEeNTUAHOTO KOMITOHEHTA YKa3aHHOTO (PapMaKOKMHETHYECKOTO >HXaHcepa. YKa3aHHas He
KOAMPYyeMasi B IPUPOIHBIX YCIOBUSIX aMHHOKHCIIOTAa MOKET OBITh pUOOCOMANIBHO BCTPOCHA B
yYKa3aHHBIN TOJUMETTH],.

II. O0mne pexkoMOHMHAHTHbIE HYK/JIEHHOBbIe KHCJOTbI U CHOCOObI NMPHUMEHEHHUs] ¢
PACKPBITHIMH MOAH(PHUHPOBAHHBIMH MOJMIENTHAAMH PeJIAKCHHA

B BapuaHTax OCyIIECTBJICHHUS IO HACTOALIEMY M300PETEHUIO HYKJIEUNHOBbBIE KHUCIIOTBHI,
KOAMPYIOIHE MPEACTABISIOMUNA HWHTEpeC MOAN(DUIMPOBAHHBIA IMOJUIENTHA pPeaKCHHa,
MOTYyT OBITb BBIAENIEHBbI, KJIOHHPOBAHBI U YaCTO M3MEHEHbl C HCIOJb30BAaHUEM
pPeKOMOMHAHTHBIX crioco0oB. Takue BapHaHTbI OCYLIECTBICHHUS MOTYT OBITh HCIOJIb30BAHbI,
BKJIIOYast, HO O€3 OrpaHWYeHUs], JJIsl SKCIpecCcur Oenka MM B XOAE CO3JaHMs BapHAHTOB,
MPOM3BOIHBIX WJIH IPYTHX TMOCIEAOBATENILHOCTEH, MPOUCXOMSALUIMX U3 MOAU(DHULIMPOBAHHOTO
MOJIMMENTHIA PeJakcuHa. B HEKOTOpBIX BapuaHTaxX OCYIIECTBJIECHHUS IOCIENOBATENbHOCTH,
KOIUPYIOIIHE MOIU(PULIMPOBAHHBIE TIOJHUIIENTHIbI PEJIAKCHUHA 110 HACTOSIIIEMY U300pPETEHHIO,
(DYHKLIMOHAJIBHO CBSI3aHbI C TETEPOJIOTHYHBIM MPOMOTOPOM. B HEKOTOpBIX BapuUaHTax
OCYILECTBIIEHHs UCTONb3oBaHue konoHa JJHK B MONMHYKICOTHAHBIX MOCIENOBATEBHOCTSIX,
KOAUPYIOIHUX MOIU(PUIIMPOBAHHBINA MOJUIIENTH PENAKCUHA, MOXKET ObITh ONTHMH3UPOBAHO
st E.coli wmnam  skcmpeccun B KjeTkax Mjekonwuratomero (Hampumep, CHO) ¢
UCTIOJIB30BAHUEM METOOB, KOTOPbIE XOPOLIO H3BECTHBI B JAHHOM 00J1aCTH TEXHUKH.

B Hacrosimem nokyMeHTe oOecrmedeHbl HIUTFOCTPATUBHBIC —TOJIMHYKJIEOTHU/BIL,
konupyromue A-tienb peiakcuHa (SEQ ID NO: 10), B-uens penakcuna (SEQ ID NO: 11), A-
u B-uienu penakcuna (SEQ ID NO: 12), u nunepubie nocienosarensHoctu (SEQ ID NO: 13-
14).

HyxneornaHyro  mOCIenOBaTENbHOCTb,  KOOUPYIOIIYED  MOAM(DULINPOBAHHBIH
MOJIUTIENITH]T PEJIAKCUHA, OMUCAHHBIA B HACTOSIIEM JOKYMEHTE, MOKHO CHHTE3UPOBaTh Ha
OCHOBE aMHUHOKHCJIOTHOW IMOCIIENOBATEIbHOCTH MCXOJHOTO MOJHUITENITHAA, BKJFOUYas, HO 0e3
OTpaHUYCHUS, HAIMYHNE aMUHOKHUCJIOTHON MOCIeaoBaTeibHOCTH, okazanHon B SEQ ID NO:
4, 5, 6, 35, 36 unu 37, u 3aTeM U3MEHEHHE HYKJICOTHUAHON MOCJIENOBATEIbHOCTU TaKUM
oOpaszom, 4ToObl 0OecrieunTh BBEACHHE (T.€. BCTPAHMBAHWE WJIM 3aMEHY) WM yhaneHue (To
€CTh JeJIELUI0 WM 3aMeHy) COOTBETCTBYIOIIEr0 aMHUHOKHCJIOTHOTO  OCTaTKa(oB).
HyxneoruaHasi mocieqoBaTebHOCTh MOXKET OBITh JIETKO MOMU(UIMPOBAHA IMyTEM CaWT-
HANPaBJIEHHOIO  MyTareHesa B  COOTBETCTBUM C  OOINENPUHATBIMH  CIIOCOOAMH.

AJ'IbTepHaTI/IBHO, HYKJICOTUAHAA MOCICAOBATCIIBHOCTE MOKET OBITh MnoJiyu€Ha NyTEM
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XUMHYECKOTO CHHTE3a, BKIIIOYas, HO 0€3 OrpaHW4YeHHs, HCIIOJIb30BAHNE CHHTE3ATOPa
OJIMTOHYKJIEOTH/IOB, T'7l€ OJMTOHYKJIEOTHIbl KOHCTPYHUPYIOTCSI HA OCHOBE aMHUHOKHCIIOTHOHN
MOCJIEIOBATEIbHOCTH JKEJIAEMOT0 TOJIUIENTHAA, U TPEANOYTHTEIBHO BBIOOP TE€X KOAOHOB,
KOTOpBIE SIBJIIFOTCS  MPEANOYTUTENbHBIMA B KJIETKE-XO35IMHE, B KOTOPOH JOJIKEH
NPOAYLHUPOBATHCS PEKOMOWHAHTHBIA MOJUITETITHI.

Kpome Toro, cenekTopHbIi KOIOH, KOJUPYIOIIMHA HE KOIUPYEMYIO B IPHPOIHBIX
YCIOBUAX  aMHMHOKHCIOTY,  MOXeT  ObITh  BKJIIOYEH B  MOJHHYKJICOTUIHYIO
MOCJIEIOBATENbHOCTD, KaK ONMMCAHO B HACTOSIIIEM JJOKYMEHTE JaJiee.

Hzobperenne  Takke  OTHOCHUTCS K  OYKAPUOTUYECKMM  KJIETKaM-XO035€BaMm,
HEOYKApPUOTUYECKHM KJIETKaM-XO03sieBaM U OpraHusMaMm Ui BCTPAauWBaHUS il Vivo
HETPUPONHOM aMHHOKUCIOTHI 4epe3 opToroHanbHble mnapel tRNA/RS. Kierku-xossesa
T€HETHYECKH CKOHCTPYHMPOBAHbI (B TOM YHCJe, HO 0e3 OrpaHHuYeHHsi, TpaHC(HOPMHUPOBAHHEI,
TPaHCIYLUPOBAHBI M TPAHCHUILIMPOBAHBI) C MOMOIIBIO TOJIUHYKJIEOTUAOB [0 HACTOSIIEMY
PACKPBITUIO WM KOHCTPYKLUH, KOTOpbIE BKJIIOYAIOT TMOJMHYKJIEOTHUZ IO HACTOSILIEMY
PACKPBITHIO, BKJIIOYAs1, HO O€3 OrpaHU4eHHsI, BEKTOP MO HACTOSIIEMY H300PETEHHIO, KOTOPBIH
MOXKET MpPEACTAaBIATh COOOH, HampuMep, BEKTOpP KJIOHUPOBAHUS I BEKTOP SKCIIPECCHU.
Hanpumep, xomupyromue obnactu mis oproroHaidbHoil tRNA, oprtoronanbhoit TPHK-
CHHTETa3bl U OeJIKa, MOJIeXkKAIIEro JepUBaTH3ALNH, (YHKIIMOHATBHO CBSI3aHbI C SJIEMEHTAMH,
KOHTPOJIMPYIOLUTUMH  3KCIPECCHI0O TE€HOB, KOTOpbIE SBISIOTCS (DYHKIHUOHAJIbHBIMH B
JKeJaeMOH KJleTKe-X03siHe. BekTop MoskeT ObITh, HanpumMep, B popme mia3Muibl, KOCMUJIBI,
¢ara, Oakrepum, BUpyCa, «TOJOrO» TOJUHYKJIEOTHIA WM  KOHBIOTUPOBAHHOIO
NOJIMHYKJIEOTHa. BeKTOphl MOTyT ObITh BBEIECHbI B KIETKH W/WJIM MHUKPOOPTAHU3MBI C
MOMOIIBIO CTAHAAPTHBIX CIIOCOOOB.

I11. CenexkTopHbie KOAOHBI

CenexkropHble KONOHBI IO HACTOSIIEMY H300PETEHHIO pACIIUPSIIOT  PaMKH
IeHEeTHYECKUX KOJOHOB MexaHm3Ma OuocuHTe3a Oenka. Hampumep, CeIeKTOpHBIA KOIOH
BKJIFOYAET, HO O€3 OrpaHHYeHHs], YHUKAJIbHBIH KOJAOH U3 TPEX OCHOBAHHH, HOHCEHC-KOJOH,
TaKOW KaK CTOIM-KOJOH, BKJIO4Yasi, HO Oe3 orpanudenus, amoOep-konoH (UAQG), oxpa-komoH
win onan-konoH (UGA), HenmpupoaHbIid KOJIOH, KOIOH U3 YeThIpeX WM Oojiee OCHOBAaHUH,
penkuii komoH wid T.11. CrienuanucraM B JaHHOW OOJNACTH TEXHHWKH OYEBHIHO, YTO MHOTHE
U3 YHCJIA CEJIEKTOPHBIX KOJOHOB MOTYT OBITh BBEIECHBI B LIEJIEBON I'€H WJIH MOJUHYKJICOTH],
BKJIIOUAsi, HO Oe3 OrpaHM4YeHus], OUH WK OoJjiee, 1Ba win Ooee, Tpu wim donee, 4, 5, 6, 7, 8,
9, 10 unu Oonee B ONHOM TMOJMHYKJIEOTHE, KOAUPYIOIIEM IO MEHbIIEH Mepe 4YacThb

MOAU(PUIMPOBAHHOTO MOJHITENTHIA PETAKCUHA.
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B onHOM BapmaHTe OCYLIECTBIIEHHUS CIIOCOOBI BKIFOUAIOT MPUMEHEHHE CEIEKTOPHOTO
KOJIOHA, KOTOPBIM SBJIAETCS CTON-KOIOHOM, JJIsi BCTpPaWBaHUS OXHONH wuimm Oosee
HETIPUPOAHBIX (T.€. HE KOTUPYEMbIX B IPHUPOIHBIX YCIOBUSAX) AMHHOKHUCIOT il Vivo.
Hanpumep, mnonyuator O-TPHK, koTopas pacmo3HaeT CTON-KOJOH, BKJIOYas, HO Oe3
orpanuuenusi, UAG, wu amuHoaumnupyercs O-PCazoli xenaemMoll  HempUpOIHOM
amuHokucnoroi. Ita O-TPHK He pacnosnaercs npupoassie amubHoanmn-TPHK cunTerasoit
x03simHa. OOBIUHBIA CANT-HANpaBJIEHHBIH MyTareHe3 MOXKET OBbIThb MCIIONB30BAH IS
BBEJICHHUS] CTOI-KOAOHA, BKJIIOUasi, HO Oe3 orpanumdenus, TAG, B LeNeBOW CalT LIEIEBOTO

nonunentuna. Cum., nanpumep, Sayers, J.R., et al. (1988), Nucleic Acids Res, 16:791-802.

IIpu obwvegunenun in vivo O-PC, O-TPHK u HykJIeHHOBOW KHCJIOTBI, KOTOpas KOIHUPYET
LIeJIeBOM MONMIENTUA, IPOUCXOAUT BCTPAUBAHHUE HENPUPOAHON aMUHOKHCIOTBI B OTBET Ha
cron-kogon UAG ¢ oOpa3oBaHueM TOJHMIENTHIA, COAEPKAILIero HEMPUPOIHYIO
AMHHOKHUCJIOTY B 33aHHOM IOJIO’KEHUU.

BcrpanBanue HEmpUPOIHBIX AMUHOKHCIIOT if1 ViVO MOXeET OBbITb OCYIIECTBIIEHO Oe3
3HAUUTEJIBHBIX  HAPYLIEHUH OSYKapUOTHYECKOM  KJIEeTKU-xo3siuHa. Hampumep, wus-3a
s¢extuBHOCTH cynpeccun kogoHa UAG, koTopast onpenensercs: KOHKypeHuen mexay O-
TPHK, BKjtOUas, HO 6e3 orpanmnyenus, TPHK, sBistomyrocs cynpeccopoM amOep-KOIoHa, U
(bakTOpoM BBICBOOOKAEHMS dyKapuoT (BKirouasi, HO Oe3 orpanudvenusi, eRF) (koTopwrii
CBSI3bIBACTCSI CO CTOM-KOAOHOM M MHHULHMHPYET BBICBOOOXKIEHHE pACTyIIero MenTHaa U3
pubocombl), 3PPEKTUBHOCTD CYNPECCHH MOXKET OBITh MOIYJHPOBaHA, HAMPHUMED,
noblieHreM ypoBHs sxcnpeccun O-TPHK w/umu cynpeccoproii TPHK.

HenpuponHele aMUHOKHCIOTBI TakX€ MOTYT KOAHPOBATbCS PEAKUMH KOJOHAMHU.
Hanpumep, oka3aiock, 4TO €M KOHLIEHTPALUs apTHHUHA B PEAKIMH CHHTe3a OelKka in vitro
yMEHblIeHa, penkuii KonoH apruauHa, AGG, obecnieunBaet ¢ exkTuBHOE BeTpanBanue Ala
cunternueckoit TPHK, anmnmupoBanHoi ananuaoM. Cwm., Hanpumep, Ma et al., Biochemistry,
32:7939 (1993). B stom ciyudae cuarernueckas TPHK konkypupyer ¢ npuponnoit TPHKArg,
KOTOpasi CYIIeCTBYET KaK MUHOPHAsI Pa3HOBUIHOCTH B Fscherichia coli.

CenexTopHble KOJOHBI MOTYT TaKXe BKJIIOYATh PacIIMPEHHbIE KOJOHBI, BKIKOYasi, HO
0e3 orpaHHUEHUs], KOJOHBI, CONleprKaIlye YeThIpe WIH 0oJiee OCHOBAHUH, HAIIPUMED, YETHIPE,
ISITh, LIECTh WK OoJiee OCHOBaHMH. [IpriMepsl KOOHOB, COCTOSIIINX U3 YEThIPEX OCHOBAHHI,
BKJIIOUarOT, HO Oe3 orpanuuenus, AGGA, CUAG, UAGA, CCCU wu t.i.. [Ipumepbl KOTOHOB,
COCTOSIIINX W3 TSITH OCHOBAaHUM, BKJIOYAOT, HO 0Oe3 orpanmuenusi, AGGAC, CCCCU,

CCCUC, CUAGA, CUACU, UAGGC u T.I.
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B onHOM BapmaHTe OCYIIECTBICHHs B HACTOSIIEM HM300PETEHHHM MOXHO NMPUMEHSThH
paclIipeHHble KOJJOHbI, OCHOBAHHbIE HAa PEJKUX KOJOHAX MJIM HOHCEHC-KOAOHAX, YTO MOXKET
YMEHBLIUTb O€CCMBICIIEHHbIE (MUCCEHC) MPOCKOKH U CYNPECCUIO CIIBUTA PAMKH CUUTHIBAHHSI
Ha IPYTUX HEXeJaTeIbHbIX y4acTKax.

B naHHOH cHUCTeMe CENEeKTOPHBIA KOJOH MOXET TakKe BKJIOYaTb OJUH W3
€CTECTBEHHbIX TPEXOCHOBHBIX KOAOHOB, B CJIy4ae €CJIM SHAOTeHHAsl CUCTEMa HE HCIOJb3YeT
(W penKo UCTONb3yeT) MPUPOAHBIA 0a30BbIN KOAOH. Hampumep, 3TO BKIIFOUAET CUCTEMY, B
kotopoit orcyrctByer TPHK, kKoTOpas pacrnosHaer mpupOAHBIH TPEXOCHOBHBIN KOJOH, W/WIN
CUCTEMY, B KOTOPOI TPEXOCHOBHBIN KOJOH SIBJISIETCS] PEAKUM KOAOHOM.

I'enbl, KOnUpyrOIIKE MPEACTABIAIOIINE UHTEPEC OENKU UM TTOJIUIENTHIbI, TAKHUE KaK
MOAN(DUIIMPOBAHHBIN TOJUMENTH] PENAKCHHA, MOTYT OBITh IOABEPTHYTHI MyTareHe3y ¢
UCIIOJIB30BAHUEM CIIOCOOOB, M3BECTHBIX CIELHUATIHCTY B JAHHOH OOJNAaCTH M ONMCAHHBIX
3€Ch, C BKJIOYEHHMEM, HAIpPUMEp, OJHOIO WM HECKOJBbKHUX CEJIEKTOPHBIX KOAOHOB MJIs
BCTPaWBaHMs  HENPHUPOAHBIX  AMUHOKUCIOT. Hampumep,  HykjienHOBas  KUCJIOTa
NPEICTABISIIOIIEr0 MHTepec Oeka MOKeT ObIThb MOJBEPrHyTa MyTareHe3y ¢ BCTPaUBaAHUEM
OOHOro mim 0OoJiee CeNeKTOPHBIX KOIOHOB, OOECHEYMBAIOLIMX BCTPAMBAHUE OTHON WIIH
HECKOJIbKUX HETPUPOIHBIX aMHHOKHUCIIOT. U300peTeHne BKIto4aeT 000 TaKOH BapUaHT, B
TOM 4YHCJIe, HO O€3 OrpaHHuYeHUs, MyTaHTHbIC BapUAHTHI JFOOOro Oejka, HarpuMmep, B TOM
YHCJIe COMEPIKAIIero 1o MeHbIIeH Mepe OIHy HEMPUPOIHYI0 aMUHOKUCIIOTY.

MosekyJibl HyKJIEMHOBON KUCJIOThI, KOMUPYIOIIEH MPENCTABIISIOMUNA HHTepec OeNoK,
TAKOH Kak MOAM(PHLMPOBAHHBIN MOJUNENTHA PEITAKCHHA, MOTYT OBITh JIETKO MOJBEPTHYTHI
MyTalllil C BBEIEHHEM LIMCTEMHA B JIFOOOE JkelaeMoe MoJoXkeHue monunentuna. L{ucrenH
IIUPOKO UCTIOJIB3YETCSI ISl BBEACHUSI PEAKIIHOHHOCIIOCOOHBIX MOJIEKYJI, BOIOPACTBOPUMBIX
MOJIMMEPOB, OEJIKOB UM MHOYKECTBA APYTUX MOJIEKYJI B MPEICTABIISIOLINI HHTEPEC OENIOK.

IV. He xoaupyembie B NPHPOAHBIX YCIA0BUSIX AMHHOKHCJIOTHI

OdeHb IIHUPOKUI CHEKTP HE KOAUPYEMBIX B TMPUPOAHBIX YCIOBHSIX aMHUHOKUCIOT
NPUTOAHBI JUIA UCIOJNB30BAaHUS B HacrosimeM wu3zoOperennu. Jlroboe KonMM4ecTBO He
KOIUPYEMBIX B TMPHPOAHBIX YCIOBUSX AMHHOKHUCIOT MOXeT OBITb BBEICHO B
MOAU(UIMPOBAHHBIA MOMUNENTUA peiakcuHa. OObIMHO BCTpamBaeMble HE KOIUPYEMbIE B
MIPUPOJHBIX YCIOBUSIX aMUHOKUCIIOTBIL, 110 CYLIECTBY, XUMHUUECKH UHEPTHBI [0 OTHOIIEHUIO K
20 cTaHIAPTHBIM T'€HETHYECKH KOAMPYEMBbIM aMUHOKHCIOTaM (HarpuMep, ajlaHUH, apTUHUH,
acrmaparuvt, acraparvHoBas KUCJIOTA, LIMCTEUH, INIyTaMUH, IIyTaMUHOBAasl KUCIOTA, TIULIMH,
TUCTUIMH, W30JICHINH, JIEHINH, TU3UH, METUOHHH, (DeHUIIaJIaHNH, MIPOJIMH, CEPUH, TPEOHHH,

TpunTodaH, TUPO3UH U BaJUH). B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHs HE KOAHPYEMBIE B
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NPUPOAHBIX YCIOBHUSIX aMUHOKHCIIOTHI BKITIOYAIOT (PYHKIIMOHAJIBHBIE TPYIITBI OOKOBOH IIeTH,
KOTOpble 3(PQEKTHBHO U CENEeKTHBHO pPEAarupyT ¢ (PYHKUHOHAJIBHBIMH TPYIIIAMH, HE
BCTpeYaAOUTUMHCS B 20 OOBIYHBIX aMHHOKHCIIOTAX (BKIIFOYAst, HO O€3 OrpaHUueHUs], a3UIHYIO,
KETOHHYIO, JIbACTUIHYI0O 1 AMHHOOKCHUIPYTIIBI) ¢ 0Opa30BaHUEM CTAOMIIBHBIX KOHBIOTATOB.
Hanpumep, MoanuUupOBaHHBIA NOJHUIENTHI PENAKCUHA, KOTOPBIM BKJIOYAET He
KOIUPYEMYIO B TPUPOAE AMHUHOKHCIIOTY, COAEpPKAINyI (PYHKIMOHAJIBHBIE A3UAOTPYIIIEL
MOKET BCTYIaTb B PEAKLMIO C NMOMMMepoM win yanuHutenem PK wnu, B anbrepHaTHBHOM
BapUaHTE, BTOPBIM IMOJUMIENTUAOM, COAEPKAIIUM aJKHHOBYIO TpyIIy, ¢ 0Opa3oBaHHEM
CTaOMJIBHOTO KOHBIOTaTa B pPE3yJbTaTe CEJeKTUBHON peakuud a3ugHOW U aJIKMHOBOM
(YHKIMOHANBHBIX ~ TPYII, npuBozsAlie Kk  oOpasoBaHur0 — mpoxykra  [3+2]
LUKJIOTIPUCOEAUHEHHS] XYUCTEHA.
OOmmas cTpykTypa anbdha-aMHHOKHCIOTHI MoKa3aHa Huxke (Gopmyrna [V):

v
R

A

H,N COH

He xomupyemasi B IPUPOIHBIX YCIOBHSIX aMUHOKUCIIOTA, KaK MPABUIIO, HMEET JIFOOYIO
CTPYKTYpY, COOTBETCTBYIOIIYIO MPUBEACHHON BbIle Gopmysie, rae rpynmna R npexacrasisier
coboii 00O 3aMecTuTeNlb, OTJIMYHBIA OT BCTPEUAIOIIMXCS B JBAJLATH MPUPOIHBIX
AMHUHOKHCJIOTaX, U MOTYT 6BITI> MPUTIOAHBIMHA IJIs UCIIOJIB30BAHUA B MOI[I/I(bI/IL[I/IpOBaHHbIX
MOJIMIENTHAAX PEJaKCHHA M0 HACTOsIIEMY H300peTeHuto. ITOCKONbKY HE KOIUpyeMble B
NPUPOIHBIX YCIOBHUSIX aMHUHOKHMCJIOTBI 110 HACTOSIIEMY M300PETEHHIO OOBIYHO OTJIMYAKOTCS
OT TPHUPOAHBIX AMHUHOKHCIOT TOJIBKO CTPYKTYpoW OOKOBOH Lemu, HE KOAMpPYeMble B
NPUPOAHBIX  YCIIOBHSIX ~ AMUHOKHCIOTBI ~ OOpasylOT aMHUJIHBIE CBSI3U C  JIPYTUMH
AMHWHOKHCJIOTaAMHU, BKJIFOYasa, HO 663 OrpaHUYCHHs, NPUPOAHBIE WJIIKM HE KOAUPYEMBIC B
NPUPOAHBIX YCIOBUSAX AMHUHOKHCIOTBL, TaK e, KaK OHH OOpa3yrTCsl B TNPUPOIHBIX
moJinenTuaax. Tem He MCHEC, HE€ KOAUPYEMBIE B MPUPOAHBIX YCJIOBUAX aMHUHOKUCIIOTBI
UMEIOT 6OKOBy1'O LEMb TPYIIbI, KOTOpPasd OTIHYA€T HUX OT MHIPUPOAHBIX AMHWHOKHCIIOT.
Hanpumep, R HeoOs3aTeIbHO COAEPIKUT CIENYIOLINEe TPYIbl K-, apUil-, alui-, KeTo-,
a3uI0-, THIPOKCHJI-, THIPA3UH, IIHAHO-, TaJOreHO-, TUAPA3HI, AJKCHWJI, aJKWHWI, 3dup,
THOJN, CelleHO-, CcyiabdoHmn-, Oopat, Ooponar, ¢ocdo, docdono, docdusn,
FrETCPOLUKIINICCKYHO, CHOH, HUMUWH, AJIBACTU, CJIOKHBIA 3(1)I/Ip, THOKUCJIOTHYIO,

TUAPOKCHIIAMUH, aMUHOTPYIIY WJIH T.I1. HUTH JIFOOYI0 MX KOMOHMHALIHIO.



57

UnmocTpaTBHBIE HE KOMUPYEMbIE B IPUPOIHBIX YCIOBUSIX AMHUHOKHCIIOTBI, KOTOpPbIE
MOTYT OBITb TPUTOAHBIMU JJISi KCIIOJB30BAHUS B HACTOSIIEM H300pPETEHHH W KOTOPBIE
SIBJSIFOTCS. TIOJIE3HBIMU JJIs1 peakiuu ¢ yaymmHuTeasimMu PK 1 nojauMepamu, BKIFOUAIOT, HO Oe3
OrpaHMYEHUs, AMHHOKHCJIOTBI, COAepKallue KapOOHWJIbHBbIE, AMHUHOOKCH, THAPA3HH,
ruapasun, cemMukapOasua, asua U aNKUH PEeaKHOHHOCTIOCOOHBIE Tpymmbl. B HEKOTOpBIX
BapUAHTAX OCYINECTBJIIEHUS HE KOAMPYEMble B TMPUPOAHBIX YCIOBUSX AMHHOKHCJIOTHI
comepKatr caxapuaHyioo rpynmy. Ilpumepsl Takux aMHUHOKHCIOT BKJIOYarOT N-anerun-L-
NIIOKO3aMUHWI-L-cepuH, N-auerun-L-ranakrozamuaui-L-cepus, N-auerun-L-
rmoko3aMuHuI-L-Tpeonun, N-anerun-L-rmokozamunmn- L-acnaparud u J-MaHHO3aMUHUII-
L-cepun.

MHorue He KOIUPyeMble B MPUPOIHBIX YCIOBHUSIX AMHHOKUCIIOTHI, MPUBEICHHbBIE B
HACTOSIIIEM JOKYMEHTE, KOMMEPUYECKU NOCTYIHBI, Hampumep, oT Sigma-Aldrich (St. Louis,
MO, USA), Novabiochem (noapasnenenue EMD Biosciences, Darmstadt, Germany) wuiu
Peptech (Burlington, MA, USA). Te, KOoTOpble He SBISIOTCS KOMMEPYECKH IOCTYITHBIMH,
MOTyT OBITh CHHTE3MPOBAHbI, KaK 3TO ONHCAHO B HACTOSINEM JOKYMEHTE, WIH C
UCIIOJIb30BAHUEM CTaHIAPTHBIX CIIOCOOOB, M3BECTHBIX CIIELHAINCTAM B JAHHOW O0JacTH.
HUHpopmanmio 0 Meronax OpraHMYeCKOro CHHTE3a MOKHO Haiit, Hampumep, B Organic
Chemistry by Fessendon and Fessendon, (1982, Second Edition, Willard Grant Press, Boston
Mass.); Advanced Organic Chemistry by March (Third Edition, 1985, Wiley and Sons, New
York); and Advanced Organic Chemistry by Carey and Sundberg (Third Edition, Parts A and
B, 1990, Plenum Press, New York). Cwm, maxoce, narenter CIIIA 7045337 u 7083970,

KOTOPBbIE BKJIFOYEHBI B HACTOSLIMMI TOKYMEHT IyTEM CChUIKU. B TOnonHeHne Kk HenmpupOaHbIM
AMHHOKHCJIOTaM, KOTOpPbIE COEPIKAaT HOBbIE OOKOBBIE LIEMH, HEMPUPOAHbIE AMUHOKHUCIIOTBI,
KOTOpPBIE MOTYT OBITh MPUTOAHBIMH IS UCTIOJB30BAHUS B HACTOSIIIEM M300PETEHUHU, TAKIKE
HeoOs13aTeNIbHO BKJIIOYAIOT M3MEHEHHE CTPYKTYPbI OCTOBA, BKJIFOUAs, HO 0€3 OrpaHHYeHHS,
KaK MOKa3aHo Ha CTPykTypax gopmynsl V u VI:

A%

VI
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H:N CoH

2
rne Z obbrano conmepxkut OH, NH,, SH, NH-R’ wim S-R’; X u Y, xoropsie mMoryr
OBITh OJUHAKOBBIMHM HIJIM pa3HbIMH, OObrMHO cozmepkar S mmm O, u R u R', xoropee
HEeOoOsI3aTeNbHO SIBJISIOTCS OAMHAKOBBIMU MJIM PA3JIMYHBIMH, OOBIYHO BBIOPAHBI U3 TOTO K€

CIIMCKA, KOTOpBbIM omnpenensieT rpynnbl R, onucaHHble BblLE€ I HENPUPOIHBIX

)
aMUHOKHUCJIOTHI popmydy I, a Taxxe Bomopon. Hampumep, HenpupogHble aMHUHOKUCIIOTHI T10
HACTOSALIEMY N300peTEeHUI0 HEO0s3aTeIbHO BKJIIOYAIOT 3aMEHY B aMHHO- WJIH KapOOKCHIIBHOM
rpymme, Kak rnokasaHo B ¢opmynax V u VI HenpuponHble aMUHOKHCIOTBI 3TOrO THIIA
BKJIFOYAKOT, HO  0Oe3  OrpaHWuYeHHs,  O-TUAPOKCHKHCIOTBI,  O-THOKHUCJIOTBI,  O-
AMHUHOTHOKAapOOKCHJIAThI, BKJIIOYAs, HO 0e3 orpaHudeHus, ¢ OOKOBBIMH IIETISIMH
COOTBETCTBYIOLIMX OOBIYHBIX ABAJLATH TMPHUPOTHBIX AMHHOKHCIOT WM HETPUPOIHBIMU
OokoBbIMU LieTIIMU. KpoMe TOro, 3aMeHbl Ha o-yriepoe HeoOs3aTeIbHO BKIIFOYAKOT, HO Oe3
orpanudenus, L, D unu o-o-gu3amelreHHble aMUHOKUCIOTHL, Takue kak D-riyramar, D-
ananuH, D-metun-O-THpO3WH, aMHUHOMACHsSHAas KUCIOTa U T.1. Jlpyrue CTPyKTypHBbIE
aJbTEPHATHBBI BKJIFOYAIOT LHUKINYECKHE AMUHOKHCIIOTBHI, TaKHE€ KaK aHaJOrd TpPOJIUHA, a
Takxke 3-, 4-, 6-, 7-, 8- 1 9-ujieHHbIe LIUKJINYECKUE aHAJIOTH TTPOJIMHA, B— U Y—aMHUHOKHUCIIOTHI,
TaKHe KaK 3aMelleHHbIe [3-aJlaHUH U Y -aMUHOMACIISTHAST KUCJIOTA.

MHorue HenpupOAHbIE AMHUHOKHCJIOTHI OCHOBAHbI HAa MPHUPOAHBIX aMHHOKHCIIOTAX,
TaKUX KaK TUPO3WH, TNIyTAMUH, (PEHWIAJAaHUH U T.I., U SIBJISIFOTCS MOAXOMSIIIUMHU ISt
UCTIOJIb30BAHUSI B HACTOSIIEM H300peTeHHH. AHAJNOTM THPO3WHA BKJIIOYAIOT, HO 0e3
OTPaHUYEHUS, TMapa-3aMeIICHHbIE THPO3WHBL, OPTO-3aMEIICHHbIE THPO3UHBI U MeTa-
3aMeIleHHble THPO3WHBI, TIJe 3aMEIleHHbI THUPO3WH COAEp:KaT, BKJIOYas, HO 0e3
OTpaHUYEHUs, Kerorpymmny (BKJIO4as, HO O3 OrpaHHYeHHUs, AaUETHJIbHYI TPYIIIY),
OCH30MJIbHYIO TPYMIy, AMUHOTPYITY, THAPAa3WH, THIAPOKCHAMHH, THOJBHYI TPYIIY,
KapOOKCHIJIbHYIO TPYIINY, H3OMPOIMMIBbHYIO TPYIITy, MeTHIbHYIO rpymnmy, C6-C20 nuHeiHyro
WU Pa3BETBJICHHYIO YIJICBOJOPOAHYHO II€Mb, HACBIIICHHBIM WM HEHACHIIIEHHBIN
yraesonopoa, O-MeTHIbHYIO TPyMny, MOMH3(QUPHYIO TPYMNa, HUTPOTPYIIY, ATKHHUIBHYIO
rpynmy uinu T.1m. Kpome Toro, Takxke npeaycMOTPEeHbl MHOTOKPATHO 3aMELIEHHbIE apUIbHBIE

KOJIbIa. Amnanmoru ryTaMUHa, KOTOPBIC MOTYT OBITH OPUTOAHBIMHU IJId HCIIOJIb3OBAHUA B

HACTOSAIIEM W300pPETeHHH, BKJIIOYAIOT, HO 0e3 OrpaHH4YeHUs], O-THIPOKCUIPOU3BOAHBIE, Y -
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3aMCLICHHBIC TMPOU3ZBOAHBIC, HNUKIIMYCCKUE TPOU3SBOAHBIC W aMHUIHBIC [IPOU3BOAHBIC
3aMeIIeHHOro riyTaMuHa. MIumocTpaTuBHbie aHajioru GpeHuIaiaHinHa, KOTOPbIe MOTYT OBbITh
NPUTrOAHBIMU JI1 UCIIOJIB30OBAHHSA B HACTOSALIEM I/I306peTeHI/II/I, BKJIFOYAKOT, HO 663
OrpaHHUYCHUs, Iapa-3aMEIICHHBIC (I)eHI/IJ'IaJ'IaHI/IHbI, OpPTO-3aMECIICHHBIC (1)eHI/IJ'IaJ'IaHI/IHbI u
MeTa-3aMelleHHble (PeHUIaaHUHbBI, PU 3TOM 3aMECTUTENb COAEPIKUT, BKIOUasi, HO Oe3
OrpaHUYEHUs, THAPOKCUTPYIIITY, METOKCUTPYIIIY, METUIIbHYIO IPYIIY, aJUIWIbHYK TPYIIY,
aNbAeruy, a3uao, Homo, OpoMo, kerorpymmy (BKJIOUas, HO 03 OrpaHMYEHUs], aleTHIbHYIO
rpymnmny), O€eH30UJBbHYIO, QJKHHWIbHYK rpynmy win T.1. KOHKpeTHele mnpumepsl
HEMPUPOAHBIX aMUHOKHCIIOT, KOTOPbIE MOTYT 6bITb noaxXoaAIuMHN AJid UCIIOJIB30BAHUA B
HACTOSALIEM M300peTeHNH, BKIIIOYAIOT, HO Oe3 orpanmueHus, p-auerui-L-penmnananun, O-

metun-L-tuposun, L-3-(2-madrun)ananun, 3-merun-¢penunananus, O-4-anmun-L-tuposus,

4-niponun-L-THpo3uH, Tpu-O-auermn-GlcNAcB-cepun, L-Dopa, (bTOpUpOBaHHBIN
(eHnnananuy, usonponui-L-pennnananuy, — p-asuno-L-¢penwnanmanuH, — p-ammi-L-
(eHnnaNaHuH, p-Oenzonn-L-pennnananu, L-dbocdocepun, bochoHocepuH,

dochoHoTHPO3UH, p-nondeHUNaNaHul, p-OpoMdpeHuNIanaHnt, p-aMHHO-L-peHunananvy,
U30Mponui-L-peHnnananuy u p-nponapruiokCh-peHUIaJaHuH U T.1I1.

B onHOM BapuaHTe OCylecTBiIeHUsI 0OecredeHbl KOMIO3ULIUH MOAU(UIIPOBAHHOTO
MOJIUNIENTHIA PEIAKCHHA, COAep Kallie HEMPUPOAHYI0 aMUHOKUCIIOTY (TaKykO KakK p-arieThI-
L-penunnananun). Takke, obecriedeHbl pa3IMyHbIe KOMITO3UIUH, COAEpKaIle p-aneTui-L-
(deHnNaNnaHuH M, BKJIOYas, HO Oe3 OrpaHWYeHus, OeNKH W/WiM KJIeTKH. B ogHOM acmekrte
KOMITO3ULUS], KOTOpasi BKJIIOYAET HEMPUPOIHYI0 aMHUHOKHCIIOTY p-aueTui-L-penunananvs,
KpoOMe TOro, BKitouaeT oproroHajipHyro TPHK. HenpuponHas aMHUHOKHCIIOTa MOMKET OBITh
cBsi3aHa (BKJIIOYAsl, HO 0€3 OrpaHUYeHus], KOBAJICHTHO) ¢ oproroHanbHOW TPHK, B TOM unce,
HO 0e3 OrpaHWYeHus, KOBAJICHTHO CBsi3aHa ¢ oproroHainbHOi TPHK amuHOanMIbHON CBSI3BIO,
koBasieHTHO cBsi3aHbl ¢ 3°OH nnm 2’OH B caxape xoHueBoi prdo3sl oproroHanbHol TPHK n
T.A.

MonuupoBaHHBIA MOJUNENTH PEIAKCHHA, ONMCAHHBIA B HACTOSIIEM JTOKYMEHTE,
MO3KET COZlep:KaTh HE KOAUPYEMYIO B MPUPOAHBIX YCIOBUSX aMHUHOKHCIOTY, OMHCAHHYIO B
nateHTe CIITA Ne 8735539, ozarnaBnenHom «llomumentunabl penakCcuHa, COAEpPIKAIIUE HE
KOAMpPYEMblE B IPUPOJE aMHUHOKHCIOTBHD», KOTOPBIM MOJHOCTBIO BKIJIIOUEH B HACTOsLIEE
OMMCaHNe NOCPENCTBOM CChLIKU.

V. CTpyKTypa H CHHTE3 HeIPHUPOAHBbIX AMHHOKHCJIOT

B HekoTOpBIX BapHaHTaX OCYIUNECTBJICHUS HacTosee H300peTeHHne oOecreunBaeT

MOAN(PUIMPOBAHHBINA TMOJUNENTH pPelakcuHa, cBsi3aHHBIA ¢ PK-skcrenmepom, Hampumep,
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COZEPIKALINM JKHPHYIO KHCIIOTY, C TIOMOIIBK0 OKCHMHOW CBSI3M WJIM CBSI3bIBAHMSA. MHOTHE
TUIBI HE KOAUPYEMBIX B NMPUPOAHBIX YCIOBHAX AMUHOKHCIOT SIBJISFOTCS MPUTOJHBIMU JIJISI
00pa3oBaHUsl OKCHMHBIX CBs3e. OHU BKIIOYAIOT, HO O€3 OrpaHM4YeHHs, He KOJUPYEMbIe B
NPUPOAHBIX YCIOBHUAX AMHUHOKHCIOTBHL CoOnepKamue KapOOHWIBHYIO, JUKapOOHHIIBHYIO,
KapOOHUJI-TONOOHYI0, MACKUPOBAHHYIO KapOOHHMIIBHYIO, 3AIIUINEHHYIO KapOOHHIIBHYIO WIIH
T'UAPOKCUIIAMUHOBYIO Ipymmy. Takue aMMHOKHCIOTBHL, UX CTPYKTypa U CHHTE3 OIHMCAHBI B
natenrax CIHA 8012931 u 8735539, koTOpble MONHOCTBIO BKJIIOUEHBI B HACTOsLIEe
OMMCaHNUE OCPEACTBOM CChLIKU.

HnmocTpaTuBHbIE CTPYKTYPBI M CHOCOOBI CHHTE3a HE KOIUPYEMBIX B INPHPOIHBIX
YCJIOBHUSIX aMHUHOKHUCIIOT, BKJIFOYasi THAPOKCUIIAMUH-COZIEP KaLe aMUHOKHCIIOTBI, H3BECTHbIE
B JaHHOW oOnactu, Hampumep, kak packpbito B mareHte CIIIA 7332571, mareHTHbIX
nybmukaumsax CIIIA 2006/0194256, 2006/0217532 u 2006/0217289 u WO 2006/069246,
Ka’kKAasi U3 KOTOPBIX BKIIOUEHA MOJHOCTHIO.

XUMUYECKUNM CUHTE3 HE KOIMPYEMBbIX B MPUPOJIHBIX YCIOBUSIX AMUHOKHUCIOT

MHorue HenpupoAHble AMHHOKUCIIOTHI, MPUrOAHBIE U HCIIOJNB30BAaHUS B
HACTOSIIEM H300pETEeHNH, SIBISFOTCS KOMMEpPYECKHM JOCTYIIHBIMH, Hampumep, oT Sigma
(USA) umu Aldrich (Milwaukee, WI, USA). Te, koTOpble HE SBISIOTCS KOMMEPYECKU
JOOCTYITHBIMH, MOTYT ObITh CHHTE€3UPOBAHBI, KAK 3TO OMHCAHO B HACTOSIILIEM IOKYMEHTE HIIH,
KaK 3TO OMNHCAHO B pA3JMYHBbIX MNyOJMKALMSAX, HJIH C HCIOJB30BAHUEM CTaHAAPTHBIX
CIIocOO0B, U3BECTHBIX CIIELIMAIMCTAM B JJAHHOM 00JIaCTH.

A. KapOGoHubHbIE peaKLIMOHHOCTIOCOOHBIE TPYTIITbI.

AMUHOKHCIIOTBI ¢ KapOOHHMJIBHOH PEaKLMOHHOCIIOCOOHOH TPYIIONW MOIXOAST IJIs
PA3INYHBIX PEAKLUi MO COENMHEHUIO MOJIEKYJ (BKJrO4as, HO Oe3 orpanuuenusi, PEG wmum
Apyryue BOAOPACTBOPUMBIE MOJIEKYJIBI, TaKHE€ KaK IENTHAHbIE KOMIIOHEHTBI) C TMOMOIIBIO
HYKJICO(UITBHOTO MPUCOSTUHEHHS] WJIH PEAKIUN aJIbAOJIbHON KOHACHCALMH, & TAKXKE JPYTHUX.

Cunres p-auerun- (+/-)-beHunananuHa u m-aueTwi-(+/-)-heHunanraHuHa OMUCAH B
Zhang, Z., et al., Biochemistry 42: 6735-6746 (2003), koTopasi BKJIIOYEHA B HACTOSIIHUI
TOKYMEHT MOCPEIACTBOM CChUIKH. Jlpyrie kapOOHMICOaepKalie aMUHOKHCIIOTBI MOTYT OBITh
NOJIy4€HbI AaHAJIOTUYHBIM 00pa30M CHEMAIHCTOM B JAHHOM 00J1acTH.

B HekoTOperIX BapuaHTaX OCYIIECTBICHHS MOAUMULMPOBAHHBIA IMOJUNETITUL
peNaKChHa, COAepKalNi He KOOUPYEMYIO B MPUPOAHBIX YCIOBUSIX aMHHOKHCIIOTY, MOXET
OBITH XUMUYECKH MOAU(PHUIMPOBAH C OOPa30BAaHHUEM PEAKIIHOHHOCTIOCOOHON KapOOHMIbHON

¢byHkunoHanpHOH rpynmnel. Hampumep, ampaeruanHas (yHKUMOHAIbHAs TPYINA, IOJIE3HAS
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IUIA  peaknHWii KOHBIOTALMH, MOXET OBITh TOJy4eHa W3 (PYHKUMOHAJBHBIX TPYIIIL,
COZIEPIKALINX COCEAHNE AMHHO- U TUAPOKCHIIbHBIE TPYIITIBL.

B Hacrostiiuem nzo0pereHun, He KOOUpPyeMasi B IPUPOAHBIX YCIOBHSIX aMUHOKHCIIOTA,
HecyIasi COCEHNE THAPOKCHIIbHBIE U AMUHOTPYIIIBI, MOKET OBITh BCTPOEHA B MOJMIIENITH] B
Ka4eCcTBE «MAaCKMPOBAHHOW» albAerHIHON (YHKLIMOHANBHON rpynmnbl. Hampumep, 5-
TUAPOKCHIIN3UH HECET THUAPOKCHUIIBHYIO TPYIIIY, CMEXKHYIO C SICHIOH-aMHUHOM. Y CJIOBHUS
peakuuu 1011 (GOPMHMPOBAHUS aNbleruaa OOBIYHO BKIFOYAKOT IOOABJIIEHHE MOJSIPHOTO
n30bITKA METarnepuojaTa HaTpHs B MSTKHX YCIOBHSIX, YTOOBI M30€XaTh OKUCIIEHUS Ha
Apyrux calitTax B mojumnentune. 3HaueHne pH peaxkium OKUCIEHHs OOBIYHO COCTAaBIISIET
okono 7,0. TunmuHas peaxiusi BKJIO4YaeT n00aBileHHE MpUMEPHO 1,5 MOJSIpHOro M30BITKA
MerareprozaaTa Hatpusi k OyhepHOMy pacTBOPY MOJHUIENTHAA C MOCIEAYIOLeH HHKyOamei
B TeueHne npumepHo 10 muuyt B TemHore. Cwm., nanpumep, mnarent CIIIA 6433685,
KOTOPBII BKJIFOYEH B HACTOSIIIUIN TOKYMEHT ITOCPEACTBOM CCBUIKH.

KapOoHusbHble QYyHKIIMOHATIBHbBIE IPYIIBI MOTYT CEJIEKTUBHO B3aUMOAEHCTBOBATD C
T'MApa3sUH-, THIPA3UA-, TUAPOKCHIAMHH- WM CEeMUKapOa3uI-CONEpIKALIMM PEareHTOM B
MSITKHUX YCIIOBUSIX B BOJHOM PacTBOpe ¢ 0Opa3OBaHMEM COOTBETCTBYIOLIMX I'MIPA3OHOBBIX,
OKCUMHBIX WM CEMHKapOa3OHOBBIX CB3€H COOTBETCTBEHHO, KOTOpBIE  SIBJIIOTCS
CTa0WIbHBIMU B (pU3HOJOTHYECKUX ycnoBusix. Ca., nanpumep, Jencks, W. P., J. Am. Chem.
Soc. 81, 475-481 (1959); Shao, J. and Tam, J. P, J. Am. Chem. Soc. 117:3893-3899 (1995).
Kpome Toro, yHHKaJIbHasi peakUOHHAsI CIOCOOHOCTh KapOOHUIIBHOM Ipymibl 00ecreunBaeT
BO3MOXKHOCTh CEJIEKTUBHOW MOIMU(UKALMN B TPHUCYTCTBUU APYruxX OOKOBBIX Ienei
aMUHOKUCIOT. Cwm., nHanpumep, Cornish, V. W., et al., J. Am. Chem. Soc. 118:8150-8151
(1996);, Geoghegan, K. F. & Stroh, J. G., Bioconjug. Chem. 3:138-146 (1992); Mahal, L. K,
et al., Science 276:1125-1128 (1997).

B. T'mppasuHOBBIe, THIpa3HIHBIE WIH CEMUKapOa3HIHbIE PEAKLMOHHOCIIOCOOHBIE
TPYIIIBL

He xomupyemble B TPUPOAHBIX YCIOBUSIX  AMHHOKHCIOTBHI,  COZIEpIKaIIHe
HYKJICOUIBHYIO TPYIITY, TAKYIO KaK FHAPA3HH, THAPA3H] WM CeMHUKapOa3u, MOIXOAT AJIs
B3aUMOJEHCTBUA C  PAa3IMYHBIMH  3JIEKTPOQWIBHBIMH TPynmamMu ¢  oOpa3oBaHUEM
KOHBIOTaTOB.

I'unpasun-, runpasua- U ceMukapOa3ua-conepkalue aMUHOKUCIOTHI JOCTYITHBI OT
KOMMEPUYECKUX HCTOYHHMKOB. Hampumep, L-riyramar-y-ruzppasun noctynmeH ot Sigma

Chemical (St. Louis, MO). Jlpyrue aMUHOKHUCJIOTBI, HE JOCTYITHbIE KOMMEPYECKH, MOTYT
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OBITH MOJIYYEeHbI CIIENHUATICTOM B aHHOW obnmactu. Cwm., nanpumep, natent CIIIA 6281211,
KOTOPBII BKJIFOYEH B HACTOSIIIUHN JTOKYMEHT ITOCPEACTBOM CCBUIKH.

MonubupoBaHHbIe TMOJHUIENTHAB PENAKCHHA, COAEpIKAllue HE KOIUPYEeMble B
NPUPOAHBIX YCIOBUAX AMHUHOKHCIIOTBL, KOTOPbIE HECYT TMAPA3HUIHBIE, TUAPA3HHOBBIE WIJIN
ceMukapba3unHple (YHKIMOHAJIbHBIE TPyHmbl, MOryT 3(QQPeKTHBHO U U30OHpaTEIbHO
B3aUMOJIEHICTBOBATh C PAa3JIMYHBIMH MOJIEKYJaMH, KOTOPBIE COAEPIKAT aJbJeTHAHbIE HIIN
apyrue  (YHKIUOHAJbHBIE TPYNIBI C  AHAJOTHYHOH  XUMHYECKOH  pPEeaKLHOHHOH
cnocobHoctero. Cam., nHanpumep, Shao, J. and Tam, J., J. Am. Chem. Soc. 117:3893-3899
(1995). VYHukanpHas peakHOHHAas CIOCOOHOCTb THAPA3UAHBIX, THUAPA3UHOBBIX U
ceMMKapOa3uIHbIX  (YHKUMOHAIBHBIX  TPYIN  JeJaeT WX  3HA4UTeNbHO  Oolee
PEaKIIMOHHOCTIOCOOHBIMU B OTHOLIEHUHU aJIbAECTH0B, KETOHOB U JIPYTUX 3JEKTPO(HIBHBIX
IPYII MO CPABHEHHIO ¢ HYKJIEOPWIbHBIMHU IPYIIIAMU, MPHUCYTCTBYIOIUMH B 20 OOBIYHBIX
AMUHOKHCJIOTaX (BKJIOYAs, HO 0e3 OrpaHWYeHus, T'MAPOKCHIIbHYIO TPYIIy CEepUHA HIIH
TPEOHHHA WJIM AMUHOTPYIIIBI JIM3UHA U N-KOHeN).

C. AMuHOOKCHCOEpIKALE AMUHOKHCIIOTBL.

He «xomupyemble B NPUPOAHBIX  YCJIOBUSIX  AMHUHOKHCIOTBI,  COZIEp:Kallue
AMUHOOKCHUTPYIIY (TaKke Ha3bIBAEMYIO THAPOKCHIIAMHH), MOKHO IIPUMEHSTh B PEAKIUAX C
PA3NUYHBIMH 3JIEKTPOPUIBHBIMU TPYIIIaMU ¢ 00pa30BaHUEM KOHBIOTaTOB (BKIFOYAsi, HO 0Oe3
orpanuuenusi, ¢ PEG wiM nenTHOHBIMH KOMIIOHEHTaMHM). AHAJIOTUYHO THAPA3UHAM,
ruapasugaM M ceMukapOasujaM, TOBBIIEHHAs HYKJICOQHUIBHOCTh aMHUHOOKCHTPYIIITBI
no3BojsieT el 5()(HEeKTUBHO M CENEeKTUBHO pPEarHpoBaTh C PA3JMYHBIMH MOJIEKYJIAMH,
COAEPIKALTUMH aJbJETUABI WU Ipyrue PyHKUHUOHAJIBHBIE IPYIIIbI CO CXOTHONH XUMHYECKON
peakuuoHHON crnocoOHocThio. (v, Hampumep, Shao, J. and Tam, J., J. Am. Chem. Soc.
117:3893-3899 (1995); H. Hang and C. Bertozzi, Acc. Chem. Res. 34: 727-736 (2001). B To
BpeMsl KaK pe3yJbTaTOM PEaKUUH C THAPA3HMHOBOW TIPYIIION SIBJISETCS COOTBETCTBYIOIIUHN
TUAPA30H, OKCHUM oOpa3yercst OOBMHO B pe3yJbTaTe pPEaKUUd AaMUHOOKCHUTPYIIIBI C
KapOOHMIICOAEPIKALIEH TPYIIITON, TAKOW KaK KETOH.

AMUHOOKCH-COZIEpIKAIie aMHHOKHCIOTBI MOTYT OBITh TOJYYEHBl M3 JIETKO
JOOCTYITHBIX TPEIIIECTBEHHUKOB aMHHOKHCIOT (TOMOCEPHH, CEepHH U TpeoHuH). Cm.,
nanpumep, M. Carrasco and R. Brown, J. Org. Chem. 68: 8853-8858 (2003). Hexoropsie
AMHUHOOKCH-COJIEpIKaliie aMHHOKUCJIOTBI, Takue Kak L-2-aMuHO-4-(aMUHOOKCH)MACIIsTHAS
KUCJIOTA, ObUTH BBIZENIEHBI U3 MPUPOIHBIX UCTOUHUKOB (Rosenthal, G., Life Sci. 60: 1635-
1641 (1997). Jlpyrue aMHUHOOKCH-COIEp’KAIlie aMHHOKHCIOTBI MOTYT OBITh TOJy4YEHBI

CHEILHAJINCTOM B IaHHOH obnactu.
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D. AsunHble 1 aKHHOBBIE PEAKIIHOHHOCIIOCOOHBIE TPYIIIIBL

VHUKanbHas PEeaKLHMOHHAS CIOCOOHOCTh a3WAHBIX U AJKHHOBBIX (PYHKLHMOHAJIBHBIX
TPYII JENaeT UX TOJIE3HBIMH JJIsl CEJEKTUBHOW MOAM(UKAIMU TMOJUNENTUIOB M APYTHX
Oononornyecknx Mosiekysn. OpraHudeckue asuibl, B YaCTHOCTH, alb(paTHUECKHE a3HIbl U
AJIKWHBI, 00BIMHO CTAaOMIIBHBI B OOBIMHBIX YCIIOBUSIX XUMHUYECKHX peakiuid. B gactHOCTH, Kak
a3uAHble, TaK M QJKUHOBbIE (PYHKLUMOHAJbHbIE TPYMIIbl SBISFOTCS WHEPTHBIMU I10
OTHOWIEHWI0O K OOkoBbIM wLemsM (T.e. R-rpynmel) 20 OOBMHBIX  aMHHOKHCIIOT,
BCTPEYAIOLIUXCSA B MPHUPOAHBIX mnonunentuaax. OpHAKO, €CIM OHU HaXO#sITCA B
HETIOCPEACTBEHHON OJIM30CTH, NPOSBIIAETCS KIOANPYKHUHEHHBIN» XapakTep a3uOHBIX U
AJIKMHOBBIX TPYIIN, U OHU CEJNEKTUBHO U 3((EKTUBHO PEarupyroT M0 MEXaHU3MY PEaKLUuu
nukJonpucoenuHenus ['yucrena [3+2] ¢ oOpa3zoBaHneM COOTBETCTBYOIEro Tpuasona. Ci.,
nanpumep, Chin J., et al., Science 301:964-7 (2003); Wang, Q., et al., J. Am. Chem. Soc. 125,
3192-3193 (2003); Chin, J. W, et al., J. Am. Chem. Soc. 124:9026-9027 (2002).

ITockonmpKy  peakuusi LUKJIONPUCOEAWHEHUs ['yucreHa BKIIOYAET  PEAKLIMIO
CEJIEKTMBHOIO LMKJIOonpucoenuHenus: (cm., uanpumep, Padwa, A., in COMPREHENSIVE
ORGANIC SYNTHESIS, Vol. 4, (ed. Trost, B. M., 1991), p. 1069-1109; Huisgen, R. in 1,3-
DIPOLAR CYCLOADDITION CHEMISTRY, (ed. Padwa, A., 1984), p. 1-176), a He
HYKJICODUIBHOTO 3aMELICHHs, BKJIOYEHHE HE KOAUPYEMBIX B MPHUPOIAHBIX YCIOBHSIX
AMHHOKHUCJIOT, HECYIINX a3HI- U aJKUH-COAeprKaliue OOKOBbIC LIETH, MO3BOJSIET MOJIYyYUTh
MIOJIUIENTH/IbI, KOTOPbIE CEJEKTHBHO MOAM(MULIMPOBAHBI B TOJOKEHUHW HE KOOHUPYEMOH B
NPUPOAHBIX YCIOBHSIX aMHUHOKHCJIOTBHL Peakuusi HUKIOMPHUCOSTUHEHUs C Y4aCTHEM a3uji-
WIA aJIKUH-COZIePIKAIlero MOAU(UIMPOBAHHOTO TOJHMIIENTHAA PENAKCUHA MOXET ObITh
nmpoBeZieHa TpH KOMHATHOW Temreparype B BomHOUW cpeme mytem poOasienus Cu(ll)
(Bximouasi, HO Oe3 orpanmueHws, B ¢opme katamutmueckoro kommdectBa CuSQO4) B
NpUCYTCTBUH  BoccTaHoBuTenst mnsi  BoccraHoBienus Cu(Ill) mo Cu(l) im situ B
KaTtauTHaeckoM konudectse. Cwm., nanpumep, Wang, Q., et al., J. Am. Chem. Soc. 125,
3192-3193 (2003); Tornoe, C. W, et al., J. Org. Chem. 67:3057-3064 (2002); Rostovtsev, et
al., Angew. Chem. Int. Ed. 41:2596-2599 (2002). MnarocTpaTUBHbBIE BOCCTAHABJIUBAIOLIHE
areHThl BKJIIOYAIOT, HO 0e3 orpaHu4YeHHs, ackop0aT, MeTaJUIMYECKYI0 Melb, XWHUH,
rUApOXUHOH, BUTaMuH K, rmytatuoH, nucreus, Fe?”, Co®”, u npuioxeHue 51eKTPUIECKOTO
NOTEHIHAIA.

B HekoTOphIX ciydasix, KOrjma »KejnareibHa peakuus [3+2] LUKJIONpUCOeNHMHEHUs
I'yucreHa Mexxay asuioM M alIKHHOM, MOAU(DHULUPOBAHHBIN TOJIUIENTH]] PETAKCHHA MOXKET

COAEpKAaTb HE KOAUPYEMYKD B MPHUPOAHBIX YCIOBHUSIX aMHUHOKHUCIOTY, COJEpKaIlyIO
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AJKUHOBYIO TPyNIy, U NPUCOEIUHsIEMbI K aMUHOKHCIOTe PK-3HXaHCEp MOXKET conepkaTh
A3UIHBINA (pparMeHT. AJBTEPHATUBHO, TAKKE MOXKET ObITh IIpOBeNeHa oOpaTHasi peakuus (To
€CTb C a3ugHbIM (ParMeHTOM Ha AaMHUHOKHCIOTE U AJKHHOBBIM  (PParMEeHTOM,
NPUCYTCTBYIOLINM Ha BOJOPACTBOPUMOM TOJIMEPE).

AsunHast pyHKIMOHANIBHAS TPYIINAa MOXKET TaKXe CEJIEKTHBHO B3aUMOEHCTBOBATDH C
BOJIOPACTBOPUMBIM TOJHMEPOM, COAEpIKAIMUM apHJIOBBI 3(QHpP, U COOTBETCTBYIOIIUM
oOpa3oM (YHKLUHOHATU3UPOBAHHBINA apuidochuHOBOM rpynmoi ¢ oOpa3oBaHUEM aMUIHOM
cBsi3u. ApuindochuHOBas rpynna BOCCTAHABIUBAET a3u/ in Sifu, ¥ TIOJYYE€HHBIH aMUH 3aTe€M
3¢ (}eKTUBHO pearupyer ¢ MNPOKCUMAIBHONW CIOXHO3(HUPHON CBs3bl0 € 00pa3oBaHUEM
cootBeTcrBytomero amuna. Cwm., nanpumep, E. Saxon and C. Bertozzi, Science 287, 2007-
2010 (2000). Asuncopep:kaliass aMHHOKHUCIIOTA MOXKET ObITh aJIKHJIA3UIOM (BKIIIOUAs], HO Oe3
OTpaHUYEHUs,  2-aMMHO-6-a3U10-1-reKCaHOBYK  KHCIOTY) WM  apunasugoM  (p-
a3uao(eHITANIAHUH).

AsunHas QyHKLHOHAIBHAS TPYIINA MOXKET TAK)Ke CEJIEKTHBHO B3aHMMOJEHCTBOBATH C
BOZIOPACTBOPUMBIM TIOJIUMEPOM, COAEpIKAIIUM THO(PHUP, M COOTBETCTBYIOLIMM O00Opa3oM
(YHKIIMOHATM3UPOBAHHBIM Tpynnoi apuidocdunHa, ¢ oOpa3oBaHHMEM aMHIHOW CBSI3U.
I'pynna apundocduHa BOCCTAaHABIMBAET a3upn 7n Sifu, WU OOpa3OBaHHBIH aMUH 3aTeM
a¢pexTuBHO pearupyer ¢ THOIPUPHOH CBSI3bIO ¢ 00pa30BaHUEM COOTBETCTBYIOLIETO AMHIA.

AJNKUHCOAEpKAIIMEe  AMHHOKHUCIIOTBI  SIBJISTEOTCSI ~ KOMMEPYECKHU  JIOCTYITHBIMH.
AJNBTEpPHATUBHO, AJKUHCOEPKAIINE AMUHOKHCIIOTBI MOTYT OBITh MOJYY€Hbl B COOTBETCTBHU
co craHmapTHeIMH crnocobamu. Hampumep, p-nponapruiiokcu(peHUIaTIaHuH MOXKET OBITh
CUHTE3UPOBaH, HaNpumep, kak onucaHo B Deiters, A., ef al., J. Am. Chem. Soc. 125: 11782-
11783 (2003), u 4-ankuHwi-L-peHnnanaHuH MOXeT ObITb CHHTE3HPOBAH, KaK ONHCAHO B
Kayser, B., et al, Tetrahedron 53(7). 2475-2484 (1997). [lpyrue aJKkuHCOAEp Kalue
AMHHOKHUCJIOTBI MOTYT OBITh MOJIy4€HBI CIIELIUATMCTOM B TAHHOW 00JIaCTH.

Asunconeprkaiiie aMHHOKUCIIOTBI JOCTYITHbI OT KOMMEPUYECKHUX HCTOYHHKOB. Jlyis
TeX a3UICOAEPIKALINX AMHUHOKHCIOT, KOTOpPbIE HE SIBJISTFOTCSI KOMMEPYECKH IOCTYIHBIMH,
a3uAHas TPyIa MOXET ObITh CPaBHHUTENIBHO JIETKO TIOJIY4Y€HA C HCIIOJIb30BAaHHEM
CTaHIAPTHBIX CIIOCOOOB, M3BECTHBIX CHELMAJIMCTAM B AAHHON O0JacTH, BKIIOUas, HO 0e3
OTpaHUYEHUs, TyTeM BBITECHEHUS MOIXOMSIEH yXonsmed rpynmbl (BKIOUas, HO 0e3
OTpaHUYEHUs], TAJIOTEHH]], ME3UJIAT, TO3WJIAT) WM Yepe3 OTKPBITHE HAISKAIINM 00pa3om
3amuiieHHoro jaktoHa. Cm., nanpumep, Advanced Organic Chemistry by March (Third

Edition, 1985, Wiley and Sons, New York).
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Monekyna, KOTOpas MOXeT ObITh no0aBieHa K OENKy COIJIaCHO H300PETeHHIO
nocpencTsoM [3+2]-LUKIONPUCOSTUHEHNS, BKIIFOYAET TMPAKTHUECKH JFOOYVIO MOJIEKYJy C
a3UAHBIM WJIM AJKWHWIBHBIM MTPOU3BOIHBIM. MOJIEKYJIbI BKIIOYAIOT, HO 0€3 OrpaHHYeHHs,
Kpacurenu, (ayopodopbl, CIIMBAKOLINE AreHThI, CaxapHIHble NMPON3BOIHBIE, MOJHMEPHI
(Bxmouasi, HO 0€3 OrpaHWYeHHs, MOJUMEPBI, COAEpXKAIIUE IMOJHITHIECHTIHKOIb),
(OTOKPOCCIUHKEPDI, LIUTOTOKCHYECKHE COENUHEHMs, MeTKH a(pPUHHOCTH, NPOH3BOIHBIE
OMOTHHA, CMOJBI, INAPUKH, MENTHI, BTOPOH Oenok wim mnosumnentun (Wi Oosee),
nojuHykiaeoTun(sl) (Bkrodas, Ho 6e3 orpanmuenus, JJHK, PHK u T.11.), Xenaropsl MeTanos,
KO(aKTOPBI, KUPHBIE KUCIOTHI, YIJIEBOAbI U T.II. ITH MOJIEKYJIbI MOTYT OBbITh MPHUCOEIUHEHBI
K HEMPUPOJHONH aMHUHOKHCJIOTE C aJKUHWJIBHON IPYMIION, BKJIOUYas, HO 0e3 OrpaHuYeHus, p-
NPONAPTUIOKCU(EHINIANIAHUH WM a3UIOTPYIIy, BKJIIOUass, HO Oe3 OrpaHU4YeHHs, p-
azuno¢peHNNIaNaHuH, COOTBETCTBEHHO.

E. AMUHOTHONBHBIE PEAKIIHOHHOCTIOCOOHBIE TPYIIITBI

VHuKanbHAS ~PEAKLHUOHHAs CIOCOOHOCTh O€Ta-3aMELIeHHBIX aMHUHOTHOJBHBIX
(YHKIIMOHANBHBIX TPYII J€laeT HX IOJNIe3HBIMH JUIA  CEeJNIEKTHBHON MOIuQUKauuu
NOJMIENTUAOB W JPYruX OWOJOTMYECKHX MOJIEKYJ, KOTOPbIE COAEpKaT aJbAerHIHbIE
IPYHIIBL, MOCPEACTBOM oOpasoBanusi THazonunuHa. Ca., nanpumep, J. Shao and J. Tam, J.
Am. Chem. Soc. 1995, 117 (14) 3893-3899. B HEeKOTOpbIX BapuaHTaX OCYINECTBJICHUs OeTa-
3aMELICHHbIE  aMUHOTHUOJIbHBIE  aMHUHOKHCJIOTBI ~ MOTYT  OBITb  BKJIIOYEHBI B
MOAU(UIIMPOBAHHBIE MOJUMENTHABI PEJAKCHHA U 3aTe€M HCIOJb30BaHbl B peakiuu ¢ PK-
HHXAHCEPOM, COHEpPKAIIUM ANbJAETUAHYI0 (YHKUMOHAIBHYIO Tpynmy. B  HEKOTOphIX
BapuaHTax ocyuiectsieHuss PK-sHxaHcep, J€KapCTBEHHBIN KOHBIOTAT WM JIpyras Harpyska
MOTYT OBITh CBSI3aHBI C MOAH()HLIMPOBAHHBIM MOJIUIIENTUIOM PEJIAKCHHA, COIAEPKALIIM OeTa-
3aMELICHHYI0 aMUHOTHOJIBHYIO aMHHOKHUCIIOTY, Yepe3 00pa3oBaHUE THA3OMUIMHA.

F. lononaauTenbHbIE pPEaKIMOHHOCTIOCOOHBIE TPYIIITBI

JloNOSTHUTEbHBIE PEAKLIMOHHOCIIOCOOHBIE TPYIIBI U HE KOAUPYEMbIe B MPUPOIAHBIX
YCIIOBHSIX aMHUHOKHCJIOTBI, KOTOpble MOTYT OBITh BKJIIOYEHBI B MOAUDUIIUPOBAHHBIE
MOJIMIENTHIbI PEJIAKCHHA COTJIACHO H300pPETEHMIO, OMUCAHBl B CIEAYIOIIUX ITaTEHTHBIX
3asiBKaxX, KOTOPbIE BKJIFOYEHBI B HACTOSIIEE OMMMCAHUE ITyTEM CCbUIKH BO BCEH CBOEH MOJHOTE:
nateHTHas myonmkaius CIITA 2006/0194256, narentrast myonukarust CIITA 2006/0217532,
narenTHas nyonukanus CIIIA 2006/0217289 u mexxayHaponHas maTeHTHas 3asiBka WO /
2007/070659.

VI. Iloayyenue in vivo Moau(UUHPOBAHHBIX MOJHNENTHAOB peJAKCHHA,

COAEPRAINHUX HE KOAUPYEMbIC B IIPUPOAHBIX YCJIOBHAX AMHHOKHCI0TBI
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MonuduupoBaHHble TOJHUIENTHAb pPEJAaKCHHA 1O H300PETEeHHI0O MOTyT OBITh
co3massbl in vivo, ucnionb3ys moaudumuposanusie TPHK u TPHK cunTetassl ans nobasieHwus
K aMUHOKHCJIOTaM WJM IJisl 3aMeLIeHHs] aMUHOKUCJIOTAaMH, KOTOpble HE KOIHWPOBAaHbBI B
npUpPONHbIX cuctemax. Takue crocodOsl ommcanbl B marente CIIIA Ne 8735539, koropbrii
MOJIHOCTBIO BKJIFOYEH B HACTOSLIEE ONMUCAHUE MOCPECTBOM CChUIKH.

Crnoco6s! nonyuenuss TPHK u TPHK cunTeTas, koTOpble HCIIONB3YIOT aMUHOKHUCIIOTHI,
KOTOpbIE HE KOJIUPYIOTCS B MPUPOJHBIX CHUCTEMAax, OMHMCaHbl, Hanpumep, B nareHrax CIITA
7045337 n 7083970, KOTOpBIE BKJIIOYEHBI B HACTOSLIUN AOKYMEHT MOCPEICTBOM CCBUIKH.
3T c1oco0b! BKIKOYAKOT CO3/IaHNE TPAHCISIIMOHHOTO MEXaHU3Ma, KOTOPbIH (PyHKIIMOHUPYET
He3aBUCUMO OT cuHTeTa3 U TPHK sHAOreHHBIX B OTHOIIEHUH TPAHCISILIMOHHOHN cHUCTEMBI (1
MOTOMY MHOTJAa HAa3bIBAEMBIX «OPTOrOHAJIbHBIMMY»). Kak mpaBuUiIO, TpPaHCIALMOHHAS
cucrema Brimodaer oproronanbHyo TPHK (O-TPHK) u oproronansuyro amuHoauun-TPHK-
cunrerasy (O-RS). OG6pmuuo O-RS mnpeumymectBenHo amuHoarmmpyioT O-TPHK,
COZIEpIKALIYI0 IO MEHbIIEH Mepe OAHY HE BCTPEYAIOLIYIOCS B MPUPOAE aMHUHOKHUCIOTY B
TpaHcsinuoHHol cucteme, 1 O-TPHK pacnosnaer mo meHbliel Mepe OIMH CENeKTOPHbIH
KOJIOH, KOTOpBIH He pacriosHatoT aApyrue TPHK B cucreme. Takum 00pa3om, TpaHCISILTMOHHAS
CHCTeMa BCTPaMBaeT HE KOIUPYEMYIO B IPUPOAHBIX YCIOBUSX AMHHOKHCIOTY B O€JOK,
NPOAYLUpPYEMBIi B CHCTEME, B OTBET HAa KOAUPYEMBIH CENeKTOPHBIH KOJOH, TEM CaMbIM
«3aMerasi» aMUHOKHUCIJIOTY B MOJIOKEHUHU B KOJUPOBAHHOM MOJUIENTHIE.

Hcnonb3oBanue O-tPHK/amunoarmn-TPHK CHUHTETA3 BKJIFOYAET otbop
cneun(UIecKoro KOAOHA, KOTOPBIA KOAUPYET HE KOAUPYEMYIO B MPHPOIHBIX YCIOBHSIX
AMHHOKHUCIIOTY. XOTsI MOYKHO HCIOJIB30BATh JIFOO0H KOJOH, OOBIYHO KEJaTeIbHO BbIOUPATH
TaKOW KOJOH, KOTOPBIH pEeAKO WJIM HHMKOIZla HE HCIOJB3yeTCs] B KIETKE, B KOTOPBIX
skcripeccupyercs O-TPHK/amunoanmn-TPHK  cunTerasa. Hampumep, mpumepsl KOJOHOB
BKJIFOYAIOT HOHCEHC-KOJIOHBI, TaKHE KaK CTON-KOAOHBI (aMOep-KOIOH, OXPa-KOAOH M Omaj-
KOJZIOH), KOZIOHBI C YETBIPbMsI WJIH O0Jiee OCHOBAHHUSMHU H JAPYTHE MPUPOIHBIE TPEXOCHOBHBIE
KOZIOHBIL, KOTOpBIE PEKO UCIOJB3YIOTCS UJIM BOBCE HE HCIIONb3YIOTCSL.

Crenuduueckuil ceJIeKTOPHbIH KOTOH(bI) MOXKET OBITh BCTPOEH B COOTBETCTBYIOIINE
MIOJIOXKEHUST B MOAU(ULIMPOBAHHON MOCIIENOBATENbHOCTH, KOAUPYIOIIEH MOJHHYKICOTHIHBINA
peNlakCHH, UCTIOIB3Yysl METOIbl MyTareHe3a, U3BeCTHbIE B JAaHHOW 00acTu (BKIIIOYas, HO Oe3
OTpaHUYEHUs], CalT-cienn(UIECKHii MyTareHes3, KaCCETHBI MyTareHe3, pPECTPUKLHOHHO-
CENIEKI[UOHHBIA MyTareHes3 1 T.1.).

VII. Dkcnpeccusi B He 3YKAPHOTAaX H 3YKAPHOTAX

CucreMbl SKCIIpeccuy, KyJabTypa U BbleJIeHUE
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Hemonudunmposansbie nian MOAU(QHUIUPOBAHHBIE MOJHUIENTUABI PETAKCHHA MOTYT
OBITH SKCIPECCUPOBAHBI B JFOOOM KOJIMYECTBE MOIAXOMSALINX CHCTEM 3KCIPECCHH, BKIFOYAS,
HAIpUMep, APOXKH, KJIETKH HACEKOMBbIX (Harmpumep, HMHQHULUHpPOBaHHBIE OaKyJIOBHPYCOM
KJIETKH HAaCEKOMBIX ), KJIETKH MJIEKONUTAMuX U Oaktepuu. OnucaHue NMPUMEPOB CHCTEM
BBIPAKEHUsI IPUBOAUTCS HUXKE.

Hpoxoxu. Mcnonp3yeMblil B HACTOSALIEM AOKYMEHTE TEPMHUH «OPOMOKHY» BKIKOYAET
moOble W3 PAa3NIUYHBIX JPOACOKEH, CIOCOOHBIX 3KCIPECCHPOBATh I'€H, KOAMPYIOLIHH
MOAN(UIMPOBAHHBIN MOJMIIENITH] PEJIAKCHHA, BKJIIOYasi, HO Oe3 orpanudenus, P. pastoris, P.
guillerimondii, S. cerevisiae, S. carlsbergensis, S. diastaticus, S. douglasii, S. kluyveri, S.
norbensis, S. oviformis, K. lactis, K. fragilis, C. albicans, C. Maltosa w H. polymorpha. B
WO 2005/091944, xoTOpbIii BKJIIOYEH B HACTOSALIUIN JOKYMEHTE IMyTEeM CCBUIKH, OMHUCAHA
3KCIIPECCHsI peJaKCHHA B JPOXKIKAX.

E. Coli, Bunpl Pseudomonas v npyruie NpoKapHOTBHL

TepmuH «OakTepHaIbHBIA XO3SHUH» WIN «OaKTepUalbHAs KJIETKA-XO35UH» OTHOCUTCS
K OakTepHanbHON KJIETKe, KOTOpas MOXKET OBITh UCIIOIBb30BaHA MIIH YK€ ObLIa UCIIONB30BaHA
B KayeCcTBe PELUIHMEHTa PEeKOMOWHAHTHBIX BEKTOPOB WM Apyrux mnepeHocunkos JIHK.
TepMuH BKJIIOYAET TMOTOMCTBO MCXOAHOH OakTepHabHON KJIETKH-XO3sMHA, KOTOpasi Obuia
Tpancuuponana. Creayer MOHUMATh, YTO MOTOMCTBO OJHOH POAMTENbCKON KIETKH He
00513aTeIbHO MOKET OBITh TOJHOCTBIO UAEHTHYHO MO MOP(OJOTHH WA IO TEHOMHOMY HITH
MOJIHOMY XpoMocoMHOMy Habopy JIHK B cpaBHEHHWH ¢ OPUTMHAJIBHOW POAMUTETHCKOM
KJIETKOM U3-3a CIy4alHOH WM npeaHaMepeHHON MyTauuu. [IoTOMOK poauTenbCKON KIIETKHY,
KOTOPBIM  JOCTATOYHO TIOXOX HA  POAUTENBbCKYIO  KJIETKY, XapaKTepU3YIOLIYIOCS
COOTBETCTBYIOLIMMH  OCOOCHHOCTSIMH, TAaKHMH KaK TPUCYTCTBHE  HYKJICOTHIHOH
MOCJIEIOBATEIbHOCTH, KOAHMPYIOLIeH HeMOAM(DHIHUPOBAHHBIA WM MOAU(PHUIIMPOBAHHBIN
MOJIUNENTH] PEIAKCHHA, BKIFOYEHB! B TEPMUH KITOTOMOKY.

ITpu BBIOOpE OAaKTEPHANBHBIX XO35€B ISl SKCIPECCUH, MOIXOMSIINE X035€Ba MOTYT
BKJIFOYATh X035€B, KOTOPbIE, KaK OBbLIO MOKa3aHO, O0JafarT, HApsIAy C APYTHMMHU, XOPOIIEH
CrOCOOHOCTRIO K (POPMUPOBAHUIO TeJell BKJKOYEHHs, HH3KOH MPOTEOTUTHYECKOM
AKTUBHOCTBIO UM OOmeH ycroiuuBocThiO. [l  MpOMBINIIEHHOH/ papMareBTHIeCKOn
(bepMeHTanMy OOBIYHO HCTIONB3YIOT OaKTepHUaIbHbIE ITAMMBI, TIOJY4YEeHHBbIE U3 mTamMmmMoB K
(mampumep, W3110), mnu Oaktepwii, monyueHHbIX u3 mTamMmoB B (Hampumep, BL21).
Jlpyrue mpumepsl MOIXOMSIINX X03sieB [i.coli BKIIIOYAOT, HO 0€3 OrpaHHuYeHUs], LITaMMbI
BL21, DHI0B wunn ux mnpous3BomHble. B npyroMm BapuaHTe OCYINECTBICHHUS CHOCOOOB

COMTACHO HACTOSIIIEMY H300pETEHHWIO XO3sMH F.coli SIBISIETCS] IITaMMOM, HE COAEpP KaINM



68

npoTeasbl, BKMo4as, HO 0e3 orpanudenus, OMP- u LON-. IlITaMM KJI€TKH-XO35IMHA MOKET
ObITb OOHUM W3 BHUIOB Pseudomonas, Bkiouasi, HO Oe3 orpaHudenusi, Pseudomonas
Sfluorescens, Pseudomonas aeruginosa u Pseudomonas putida. W3BectHo, uto Pseudomonas
fluorescens biovar 1, obo3naueHHblii kak mramm MBI101, sBisieTCss TPUTOAHBIM IS
PEKOMOMHAHTHOTO TPOW3BOACTBA M AOCTYIEH Ui MPOLIECCOB MPOM3BOACTBA OENKOB IS
TEPANEeBTUYECKUX LIeJIEH.

ITocne Toro kax peKOMOMHAHTHBIM INTAMM KJIETKHU-XO35IMHA (T.€. HKCIPECCHOHHAs
KOHCTPYKLIMSI BBEJE€HA B KIETKY-XO3fMHA U KIETKU-X035€Ba C COOTBETCTBYHOLIEH
SKCIIPECCUOHHOW KOHCTPYKIMEH BbIIENEHbI), PEKOMOMHAHTHBIN INTAMM KJIETKHU-XO35SHMHA
KyJbTUBUPYIOT B  YCIOBMAX, MOAXONAIIMX JUIA TOJNY4YeHHUs MOIU(PUIIMPOBAHHBIX
MOJIMNENTUIOB PeJaKCUHA.

PexoMOMHAHTHBIE KJIETKH-XO0351€Ba MOJKHO KYJIBTHUBUPOBATH B INMEPUOAMYECKOM HIIH
HerpepbiBHOM Qopmate, 100 ¢ oTOOPOM KIIETOK (B Ciiydae, KOraa MOAU(HUIUpPOBAHHBIM
NOJIMIENTH/ PeNaKCHHA HAKAIUIMBAETCS BHYTPUKIIETOYHO), WIM ¢ OTOOPOM CylepHaTaHTa
KYJIBTYpBI B IEPUOUUECKOM HIIH HETPephIBHOM (popmare.

MonuduipoBanHble MOJMIENTUABl PENAKCHHA, TOJNY4YeHHbIE B OaKTepHAJIbHBIX
KJIETKaX-X0351€BaX, MOTYT OBITh IIOXO PACTBOPHMBIMH MJIM HEPACTBOPHMBIMHU (B BUAE TeJel]
BKJIFOYEeHHUS). B OZHOM  BapuaHTe  OCYLIECTBICHUS  HACTOSILIEro  M300peTeHus
AMHHOKHUCJIOTHBIE 3aMEHbI MOTYT OBITh JIETKO C/EJaHbl B MOAUGUIIUPOBAHHOM MOJHUITETITH/IE
peslaKCHHA, KOTOPbIE BBIOUPAIOTCS C LEJBIO YBEIHMYEHHUs] PACTBOPHUMOCTH PEKOMOWHAHTHO
npoxyuupyemoro Oenka. MoauduuupOBaHHBIA TOJMIIENTHI pPEJaKCHMHA MOXKET OBITh
pacTBOpEH, HAIIPUMep, C UCIIOJIBb30BAHUEM MOUEBUHBI HIIM THAPOXJIOpUA I'YaHUUHA.

B cnyuae pactBoprMoro mMoauuIMpoOBaHHOTO Oefika pellakCHHA PENIAKCUH MOXKET
CEKpPETHPOBAThCSl B MMEPUILIA3MATUYECKOE€ MPOCTPAHCTBO WIJIM B KYJIbTYPAJIbHYIO Cpeny.
Hanpumep, MonupuUIUPOBAHHBIA pPETAKCHH CEKPETHPOBAIM B MEPUILIA3MATUYECKOE
npoctpaHcTBO kierok W3110-B2 nyrem wucnonb3oBaHus IUIa3MUAHBIX KOAMPYHOLIUX
KOHCTPYKLUH, BKIFOYAIOIINX BOCEMb PA3JIMYHbIX JIUAEPHBIX MOCIEA0BATEIbHOCTEN, BKIIFOYAsI
nocienosarenbHocTH, ykazanablie B SEQ ID NO: 39-44, u ux TpanchopManuu B KIETKH
W3110-B2, 3arem knerku BolpamuBanu npu 37°C po tex mop, noka 3HadeHne OD He
nocturio npudnusurensHo 0,8, mocne vero skcnpeccuro uHaynuposain 0,01% apabuHO301A.
Uepes nsaTh yacoB 00pasiibl MEPUILIA3MATHIECKOTO BBICBOOOKACHHUS MOMYYald U3 KYJBTYD.
Kpome TOro, pactBOpuMBIii MOAU(PHUIMPOBAHHBIA PENAKCUH MOXKET TNPUCYTCTBOBATh B
LIUTOIIa3ME KJIETOK-X035€B. MOKET OBITh JKENaTeNbHO KOHIEHTPUPOBATh PAaCTBOPUMBIN

MO UIIUPOBAHHBIN PEJTAKCHH TePE BBITTOJIHEHUEM CTAIUN OYHCTKH.
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Korna mognduuypoBaHHBIN MONMUNENTH PENaKCHHA MPOAYLHPYETCS B BHAE Oenka
CIUSIHUS, TIPUCOEIWHEHHAs IOCJIENOBATENbHOCTh MOXKET OBITh yaaneHa. Y jajeHue
NPUCOEIUHEHHON ITOCIIE0BATEIbHOCTH MOXET OBbITh JTOCTUTHYTO NMyTeM (PEPMEHTATUBHOTIO
WIN XUMHYECKOro  pacuieruieHus. PepMeHTaTHBHOE  yAaJeHHe IPHCOSTUHEHHBIX
MOCJIEIOBATENbHOCTEH MOXKET OBITh OCYIIECTBIIEHO C UCIIOJIb30BAHUEM CIIOCOOOB, M3BECTHBIX
CrieLyaIucTaM B JaHHOW obnactu. BeiOop ¢epmeHTa nns yaaneHus: NPUCOESAMHEHHOMN
MOCJIEIOBATENILHOCTH OYyAET ONpEeAeNsITbCS TUIIOM KOHBIOTaTa, W YCIOBUS peakIuu OyayT
OTIpeneNAThCS BHIOOPOM (pepMeHTa, Kak OyZeT O4eBHIHO CIELUANNCTy B JaHHOW OONacTH.
XUMHUYECKOE PpaCIIEIICeHNEe MOXET OBbITh OCYIIECTBJIIEHO C HCIIOJIb30BAaHHEM pEareHTOB,
U3BECTHBIX CIIELUAIUCTaM B JAaHHOM obOnacTw, BKIOYasi, HO Oe3 OrpaHUYeHHs,
nuanorenopomun, TEV-nporeasy u apyrue peareHTsl. PaciernieHHbINH MOAU(PUIMPOBAHHBIN
NOJIMIENTUT PEeNaKCHHA MOXKeT ObIThb OYMINEH OT OTINEIUIIEMOH MOCIeA0BATEIbHOCTH
CIUSIHUS CTIOCOOAMH, M3BECTHBIMH CIIELIUAIIIICTAM B TaHHOH 00JIacTH.

B ofmem, wuHOrma ObiBaeT KeNaTeNbHO AEHATYPUPOBATH U BOCCTAHOBUTH
9KCIIPECCUPOBAHHBIE MTOJIUMENTHBI, & 3aTEM BbI3BaTh MPOLIECC CBOPAYNBAHMS TOJUIIENTH/IOB
B MpeANnouYTHTENbHYI0 KoH(opMmanuio. Hampumep, ryanunann, mouesuny, DTT, DTE w/unn
IIATIEPOHIH MOXKHO JOOABISITh K MPEACTABISIOIEMY HHTEPEC MPOAYKTY TpaHCIAuuu. benku
MOTYyT OBITh TOBTOPHO YIAKOBAaHbI B  OKHUCIIUTEIbHO-BOCCTAHOBUTENBLHOM Oydepe,
cofepKalieM, BKJIIOYAs, HO O€30rpaHUYEHUs, OKHUCIEHHBIH TIJIYyTaTHOH M L-apruHHH.
Pearents! pedonauHra B MOTOKE WM KaKHUM-JIHOO APYTUM 0Opa3oM BCTYMAIOT B KOHTAKT C
OHUM WJIM HECKOJbKMMHU M3 TMOJHUIENTHUAOB WM JAPYTHX TMPOAYKTOB SKCIPECCUH, WU
HA00O0pOT.

B caydae mnpokapuOTHOrO NPOXYLUHUPOBAHUS MOAWGULMPOBAHHOTO IMOJUNENTHAA
peNlaKCHHa, TMOJYYEHHbIH TakuM 00pa3oM MOAU(UIMPOBAHHBIA MOJHIIENITHA PEAaKCHHA
MOKET OBITb HEMPABWJIBHO YIAKOBAH M, TAKUM OOPa30M, MOXKET YTPATUTh OMOJIOTHYECKYIO
AKTUBHOCTbP WJIH MOXeT 00JiajaTh IOHIKEHHOH OHOJOrMYecKol  aKTHBHOCTBIO.
buonornyeckass akTUBHOCTb O€JIka MOXET OBITh BOCCTaHOBJIEHA MyTeM «pedonnunray. Kak
NPaBUJIO, HEMPABIJIBHO CBEPHYTHIH HEMOAU(ULMPOBAHHBIA WM MOAU(PUIIMPOBAHHBIN
MOJIUNENTHT pPeJlakCHHA TMOABEpraroT pedonauHry mnyTeM cojrodmmmsammu  (Koraa
MOAU(UIIMPOBAHHBINA TOJUIENTH PEJIAKCHHA TAaK)Ke€ HEPacTBOPUM), DPa3BOPAYUBAHHIO U
BOCCTAHOBJICHUIO TOJHIENTHIHOW ILIeNH, HWCIOJb3Ys, HAMPHUMEP, OOWH WJIH HECKOJbKO
XAOTPOMHBIX ar€HTOB (HAPUMEpP, MOYEBHHY H/HJIU T'YaHUAWH) U BOCCTAHABJIMBAOLIINN areHT,
CHOCOOHBIN BOCCTAHABIINBATH NUCYIb(QHUIHBIE CBsA3H (Hanpumep, autuorpentod, DTT wmu 2-

mepkanTodTaHolt, 2-ME). Ilpu yMepeHHOW KOHLEHTpPALMM XaOTPOIHOTO AareHTa 3aTeM
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n00aBJSIFOT OKHCJISIOLUINN areHT (Hampumep, KHUCJIOPOZ, LUMCTUH HMJIM LHCTAMHH), KOTOpBIE
MO3BOJISIIOT Pe(pOPMHUPOBATh TUCYJIbQUIHBIE CBS3U. MOKHO 3aHOBO YIAKOBATh MOJHIENTH]
peNaKCHHAa, UCTOJb3Yysl CTAHAAPTHBIE CIIOCOOBI, M3BECTHBIE B JAAHHOH OONACTH, Takue Kak
cniocobwl, onucannble B mateHTax CIIA 4511502, 4511503 u 4512922, xoTOpbIe BKIIOYEHBI
B HACTOSIIMHA JOKYMEHT TOCPEACTBOM CChUIKM. MOAM(PULMPOBAHHBIA  MOJHIIETH]
pelaKkCcMHa MOXKeT OBbITh TakXKe YIAKOBaH C JAPYrUMH OenkaMu ¢ 0Opa3oBaHHEM
reTepOaMMEPOB UJIH TeTePOMYJIBTUMEPOB.

ITocne pedonaunHra MoauQUIMPOBAHHBIA PENAKCHH MOXET OBITb IOMOJIHUTENBHO
ouyntieH. OYHCTKY MOIU(HULUPOBAHHOIO PENAKCHHA MOXHO OCYIIECTBHUTB, HCIHOJb3YsI
pasIUuHBle METOAMKH, W3BECTHbIE CIEIHMAJNCTaM B JaHHOHW o0JacTH, BKIJIKOYAs
xpomarorpadguio ruapoOOHBIX  B3aUMOJEHCTBUN, 3KCKIIO3MOHHYIO Xpomarorpaduo,
MOHOOOMEHHYIO Xpomarorpaduio, BbICOKO3()(EKTUBHYIO KHIKOCTHYIO XpOMaTorpaduio
obpamennoit dazoii, apdunHyro xpomarorpaduro ¥ T.. WK JOOYHO HUX KOMOWHALMIO.
JIOMONMHUTENbHASL OYHMCTKA MOXKET TaKKe BKJIIOYATh CTAAUI0O CYIIKM WM OCAKICHUS
OYMILEHHOTO OeJKa.

ITocne oumcTkn MOIU(HULMPOBAHHBIA PENAKCHH MOXKHO OOMEHSTh B Pa3JIMYHBIX
Oydepax WM CKOHLUEHTPUPOBATDH JEOOBIM M3 PA3JIMUHBIX CIIOCOOOB, M3BECTHBIX B TAHHOH
obnactu, BKJIKOYasi, HO Oe3 orpaHuveHus, THaAQUIbTPALUIO U Auaiu3. MoauduuupoBaHHbIi
pENaKCHH, KOTOPBbIH MpPEACTABICH B BUAE OTAEIBHOIO OYHINEHHOro Oesika, MOXHO
MOABEPTHYTh arperaun 1 OCAKICHUIO.

OuuineHHbIii MOTU(PULUUPOBAHHBINA PENAKCHH MOMKET HUMEThb CTENEeHb YHCTOTHI IO
menbleil Mepe 90% (o IaHHBIM BBICOKOI((EKTUBHONW KHIKOCTHOH Xpomarorpaduu ¢
obpamennoit (daszoir, RP-HPLC, wmu snekrpodopesa B MONHMAKPUIAMHIHOM Tejie C
nonewwicynbdarom Hatpusi, SDS-PAGE), unu no menbinedi mepe 95%, uiu mo MeHbInei
mepe 98%, unn no MeHbinel mepe 99% wnm Oonee. He3aBUCHMO OT TOYHOT'O YHCIEHHOTO
3HAYEHUs] CTEMEHH YUCTOThI MOAM(DUIMPOBAHHOIO peliakCuHa, MOAUDUIIPOBAHHBIM
pelakCuH  sBISIETCS  JOCTATOYHO  YHCTBIM Ui HCHOJb30BAaHUST B KAa4yecTBe
(dapMalieBTHYECKOrO TMPOAYKTAa WM JUIA TOCienyromei o0paboTku, TakoW Kak
KOHBbrOTUpOBaHue ¢ PK-3uxancepom.

Hekoropeie Mojiekysibl MOAHM(DHULUUPOBAHHOIO peaKCHHA MOXKHO HCIOJIb30BATh B
Ka4eCcTBe TEpaneBTUYECKUX areHTOB B OTCYTCTBHE OPYTrHUX AaKTUBHBIX HHIPEIUEHTOB HIIH
OenkoB (OPYyrux HEXeNW SKCLUUIMMEHTBI, HOCUTEIH U CTaOMIM3aTOPbI, CbIBOPOTOYHBIH
anbOyMHUH Y T.II.) WIK OHH MOTYT OOpa30OBBIBATH KOMIUIEKC C APYTMM OEJNKOM WK

MOJINMEPOM.
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B HekOoTOpbIX BapHMaHTax OCYIIECTBICHUS HACTOSINETO H300pPETeHHsl BBIXOA
MOAN(UIIMPOBAHHOTO PEJAKCHHA MOCTE KAKAOH CTAAMHM OYHUCTKH MOXKET COCTaBISITH IIO
MeHblIel Mepe okosio 30%, o meHblei mepe okojio 35%, mo MeHbluer mepe okono 40%,
1o MeHbInel mMepe okoso 45%, nmo meHblieil Mepe okojio 50 %, Mo MeHbIIel Mepe OKOJIO
55%, nmo menbleit mepe, okojio 60%, Mo MeHbIIel Mepe OKoJo 65%, Mo MeHbLIeH Mmepe
okono 70%, mo meHbliel Mepe okono 75%, mo meHblieit mepe okosno 80%, 1Mo MeHbIIeH
Mepe okoino 85%, mo mesblue mepe okosno 90%, mo MeHblel mepe okono 91%, mo
MeHbLIeNH Mepe okosio 92%, 1o mMeHbliel Mepe okojo 93%, no MeHblel Mepe okono 94%,
1o MeHblel Mepe okono 95%, mo meHblielt Mepe 0kojIo 96%, Mo MeHblIeH Mepe OKOJIOo
97%, no menblueil mepe okosno 98%, nmo meHbliell mepe okoyno 99%, Mo MeHblel Mmepe
okoigo 99,9% wunu mno MeHblied Mepe okojgo 99,99% HeMOAU(PHUUUPOBAHHOTO WU
MOAN(DUILIMPOBAHHOIO PEJIAKCHHA B UCXOJHOM MaTepHalie Ul KaXXA0i CTaAuy OYMCTKH.

VIII. Dkcnpeccusi B albTePHATHBHBIX CHCTEMAX

MonuduimpoBaHHble MOJUIENTHIB! PEIAKCHHA MO HACTOSAILIEMY N300PETEeHHIO MOTYT
OBITh SKCIPECCUPOBAHBI C UCIONb30BAHUEM OECKJIETOYHOU (HAampumep, in Vitro) CUCTEMbI
TpaHcsauuy. CUCTEMBI TPAHCISILIMY MOTYT OBbITh KJIETOYHBIMHU MJIM OECKIETOYHBIMH M MOTYT
OBITh MPOKAPUOTHYECKUMU WU OSYKAPHOTHUECKUMH. KJIeTOUHBIE CHUCTEMBbI TpPAHCISALUU
BKJIFOYAIOT, HO ©Oe3 OrpaHMYeHus, TMpernaparbl LEJIbHBIX KJIETOK, Takue Kak
nepMeadMIM3UPOBAHHBIE KJIETKA WM KJIETOYHBIE KYJBTYPbl, BKOTOPBIX JKejlaeMasi
MOCJIEIOBATEIbHOCTh HYKJIEMHOBBIX KHCJIOT MOXeT ObITh TpaHckpuOupoaHa B MPHK wu
MPHK TpancnuposaHa. beckierounble TpaHCISLMOHHBIE CUCTEMbI KOMMEPUYECKU AOCTYIIHBI,
U MHOTHE Pa3JINYHbIE THUIBI CUCTEM XOPOIIO H3BECTHBL I[IprMepbl OECKIETOYHBIX CHCTEM
BKJIFOYAIOT, HO 0€3 OrpaHuyYeHus], MPOKAPUOTUIECKHE JIM3AThI, TAKUE KaK JIU3aThl Fscherichia
coli, 1 ByKaprOTHYECKUE JIN3AThI, TAKUE KAK SKCTPAKThI 3aPOBIIIECH MIICHULBI, KJIETOYHbIC
JN3aThl HACEKOMBIX, JIM3aThl PETUKYJOLUTOB KPOJIMKA, JIN3aThl OOLUTOB KPOJIMKA U JIU3aThl
KJIETOK 4YeJloBeKa. Takke JOCTYNMHbBI MEMOpaHHbIE SKCTPAKTBI, TAaKHE KaK 3KCTPAKTHI
MOJUKETTYIOYHOM JKeJe3bl co0aku, copepikallne MUKPOCOMAabHbIE MEMOpPaHbI, KOTOPBIE
MOYKHO UCTIOJIb30BaTh IS TPAHCISILIUU CEKPETOPHBIX OEJIKOB.

IX. beakm causiHus, coaepkamue MoAH(PUUHPOBAHHBIE MOJHIENTHABI
peJIaKCHHA

Hacrosimmee n3oOperenne Takxke obecrednBaeT MOAH(DUIMPOBAHHBIE MOJIHITCIITH/IbI
peNaKkcHa WM UX (PpParMeHTHI, COAEpIKalIHe MOCIEeNOBATEIbHOCTh MOIU(PHUIIMPOBAHHOTO
MOJIMNENTH/IA pelakCuHa U MapTHep no ciausHuio. [lapTHep Mo CIMSHUIO MOXKET HaJeNsTh

(DYHKIIMOHAJIbHBIM CBOWMCTBOM, BKJIFOUasi, HO 0O€3 OrpaHUYEHHUs, yBEJIHYEHUE Mepuoaa
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NOJIyBbIBEZIEHHUs,  COAEHCTBHE OYHCTKE W/WIM TOJNYYEeHUIO OeJKa,  yJy4IIeHHBbIE
Onodusnueckue CBOWCTBA, TaKHWE€ KAaK TOBBILEHHE PACTBOPUMOCTH MM CTAOMIBHOCTH U
CHIDKEHHE UMMYHOTE€HHOCTH MJIM TOKCUYHOCTH, HUIH Jito0ast apyras nenb. Hanpumep, cinuTeiit
OeIoK MOXKET AEeMOHCTPHUPOBATH YBEIMYEHHbIH NEPUOJ IOy BBIBEACHUS i1 ViVO, TEM CaMbIM
COIEHCTBYS MEHEe YaCTOMY IO3MPOBAHMIO (HAmpUMep, AO3UPOBAHHE [1BA pa3a B HEMAEIIO,
OMH pa3 B HEAENIO WJIM OAMH pa3 B JIB€ HENENW U T.J.) B TEPANEBTHUYECKOM DPEKUME.
Tunuyasie OeMKN CIUSHUS CoAep kaT MOAU(DULIMPOBAHHBIN PENAKCHH, CIUTBIA C MAPTHEPOM
IO CIUSIHUIO, TAKUM KakK albOyYMUH (HarpuMep, 4elOBEUeCKUH ChIBOPOTOYHBIN anbOyMUH),
yumaasiomuii - PK (PKE)  anwektnn, XTEN, nomen Fc, koHcranTHas o0nacThb
UMMYHOIJIOOYJIMHA MIH (pparMeHT JI0O0ro M3 BBILIEYKA3aHHOTO, WM KOMOWHAIMS JIFOOOTro
U3 BBILIEYKa3aHHOTrO. benok cnusHus MoXkeT ObITh OJY4€eH MyTeM 3KCIIPECCUN HYKJIEUHOBOMH
KUCJIOTBI, KOTOpas KOAMPYET IOCIEeNOBATeIbHOCTh MOAM(DUIIMPOBAHHOTO IOJUIENTHIA
pelaKkCMHa M TNOCJENOBAaTENbHOCTh IMApTHEpa IO CIMUSHUIO B OJHOW U TOH k€ paMke
CUMTBIBAHUS, HEOOA3aTENbHO  pa3lelieHHble  IOCJIEOBATENbHOCTBIO,  KOAMPYIOIIEH
COENUHSIOIMI MenTua. benok CIusiHuS MOXET COAepKaTh  MOAU(DHULIMPOBAHHBIMN
NOJMIENTH PENAaKCHHA U MapTHep IO CIMSHUIO B JIIOOOM HOpSIKe, HarnpuMmep, OJUH I
HECKOJIbKO TapTHEPOB 10 CIUSIHUK CcoeAuHeHbl ¢ N-KoHHoM wu/mmm  C-KOHLOM
MOCJIEIOBATEIbHOCTH  MOAU(UIIMPOBAHHOTO TMOJUMNENTHAA PENAaKCUHA, WIM OJMH WU
HECKOJIbKO MApTHEPOB IO CIHMSIHUS COSAMHEHBI Kak ¢ N-KOHIIOM, TaK U ¢ C-KOHIIOM.

X. TJauko3manpoBaHHe MOAM(PHUHPOBAHHBIX H  HeMOAHM(PULHPOBAHHBIX
MOJIMNENTHAOB PeIAKCHHA

Hacrosimmee nzoOperenne BKirOUaeT MOAM(HULIMPOBAHHBIE TOJHUIIENTHIbI PETAKCHHA,
cofieprKalie OHY MM HECKOJIBKO HE KOTUPYEMbIX B MPUPOAHBIX YCIOBHUSX aMHHOKHCIIOT,
coZiepKalIX caxapuaHble ocTaTki. CaxapuaHble OCTATKH MOTYT OBITh JIMOO MPHUPOIHBIMU
(BrumrOUasi, HO Oe3 orpaHn4eHus], N-aleTHITITFOKO3aMHUH), THOO HEMPUPOAHBIMHE (BKJIFOUAs, HO
6e3 orpanuuenus, 3-propranakrody). Caxapuabl MOTYT OBITh CBSI3aHBI C HE KOIUPYEMbIMH B
NPUPOAHBIX YCIOBUSX aMHHOKHCIOTaMU TmocpencTBoM N- uinn O-CBsI3aHHOW TIIMKO3UIHON
cBsi3u (BKMOUas, HO Oe3 orpanmueHws, N-auerwiraiakto3a-L-cepun), mud0 HEPUPOIHOH
CBsI3U (BKIIFOYAsi, HO Oe3 OrpaHHYeHHs], OKCUM HJIM COOTBETCTBYIOIIMNA C- Wi S-CBSI3aHHBIN
TJTUKO3UN).

Caxapunnble (BKJIIOYast, HO 0e3 OrpaHHUYEHUs], TJIMKO3MJ) (pparMeHThl MOTYT OBITh
no0aBiieHbl K MOIU(UIIMPOBAHHBIM MOJHUIENTHIAM peJlakCuHa 0o in vivo, mudo in vitro. B
HEKOTOPBbIX BapHAHTaX OCYIIECTBJIEHHs] HACTOSINEro H300peTeHns MOAU(UIMPOBAHHBIN

NOJMUIENTH PENIAKCHHA, COAepKAIui KapOOHWICOAEPXKALIYI0 HE KOIUPYEMYK B
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NPUPOAHBIX  YCIOBUSIX AaMHUHOKHCIOTY, MOXeT OBbITh MOAM(PHULUPOBAH CaxapHIOM,
IepUBATH3UPOBAHHBIM  AMHUHOOKCHUTPYNIOH, ¢  0Opa3oBaHHEM  COOTBETCTBYIOIIETO
IJIMKO3UJIMPOBAHHOTO  MOJUIENTHA, CBSI3aHHOIO 4Yepe3 OKCUMHyK CBs3b. llocre
NPUCOEIUHEHUS. K HE KOAUPYEMOW B NMPHUPOIHBIX YCIOBUSIX aMHHOKHCIIOTE CaXapua MOXKET
OBITb JOTMOJHUTENIbHO 00paboTaH TIUKO3WITpaHC(epa3aMu W APyruMH (HepMeHTaMH IS
NOJIy4EHHUS OJINTOCaxapuia, CBSI3aHHOTO ¢ MOAU(HUIIMPOBAHHBIM TOJUIENTHOM PEJAKCHHA.
Cwm., nanpumep, H. Liu, et al. J. Am. Chem. Soc. 125: 1702-1703 (2003).

XI. Beeaenue u papManeBTHYECKHE KOMIIO3HLHH

Taxxke, B HacTOsIeM JOKYMEHTE€ TPEANaraloTCs KOMIIO3ULIUH, COAep Kallne
TeparneBTHIecKn 3(PPeKTUBHOE KOIMUECTBO MOAM(PHULMPOBAHHOTO MOJIHUIIENTHIA PEIaKCUHA,
OMUCAaHHOTO B HACTOSIIEM AOKYMEHTe, W (papMaleBTUYECKU MPUEMIIEMbIi HOCHUTENb HIIU
BCIIOMOTAaTEJbHOE BEIIEeCTBO. Takoil HOCUTENIb WM BCIOMOIATEIbHOE BEIECTBO BKIIIOYAET,
HO Oe3 OrpaHWYeHHusi, COJIEBOW pacTBOp, 3a0ydepeHHbId (UIUOJOTHUECKHI PacTBOP,
IEKCTPO3y, caxapo3y, TMCTHAWH, Boay, riuieput, PS80 (momucopbar 80), sTaHON W/Mian ux
koMOunHamu. JlekapcTBeHHYIO (OpPMYy H3rOTaBIMBAIOT TakUM 00pa3oM, YTOOBI OHa
COOTBETCTBOBAJIA CIIOCOOY BBEIECHHUS.

Hanpumep, onucaHHbIl B HACTOSIIEM AOKYMEHTE MOAU(DUIIMPOBAHHBIN MOIUITEITH
peslaKCHHa MOKET OBbITh BBEIEH MALMEHTY B KOHLEHTpauuu npumepHo ot 0,1 no 100 mr/kr
Macchl  Tela  MalUeHTa-pelunueHTa. B OZHOM  BapWaHTe  OCYINECTBJICHUS
MOAU(UIIMPOBAHHBIN MOJHUIENITH PEJIAKCUHA, ONMCAHHBINA B HACTOSIIIEM JOKYMEHTE, MOXKHO
BBOJIUTh TALIMEHTYy B KOHLEHTpauuud mnpumepHo 0,5-5 MI/KT Macchl Teja MalueHTa-
peuunuenta. B npyrom BapuaHTe OCYLIECTBJIEHHS MOIUGULMPOBAHHBIA MOJUIECITH
peJlaKCHHA, ONMMCAHHBIA B HACTOSIIEM JOKYMEHTE, MOKET BBOJUTH MAI[HEHTY-PELUITHEHTY C
4aCTOTOM OT OJHOTO pa3a B CYTKH JO OJHOIO pa3a B JB€ HEAeNH, TPU HEeAeNd WM 4YeThipe
He/leNy, TaKOW Kak, HalpuMep, OIUH pa3 B HEMEINIO0, ABA pa3a B HENEeNI0, OJUH pa3 KaxXIble
IBa IHS, OAMH pa3 KaXkIble TP JHs, OAMH pa3 KaKAble YEThIPE IHS, OOUH Pa3 KaXKIble ISTh
JHEH WIM OAWH pa3 Kaxable LIecTb JHeW. B apyroM BapuaHTe OCYyLIECTBIEHUS
MOAU(UIMPOBAHHBIN MOJHUIENITH PEIAKCUHA, ONMMCAHHBINA B HACTOSIIIEM JOKYMEHTE, MOXKHO
BBOJIUTH MALMEHTY OAMH Pa3 B HEMEIIO.

Cnenyer moHMMAaTh, 4YTO KOHIEHTpaUUs MOAU(PUIIMPOBAHHOTO MOJHIICTITHAA
peNaKkCHHa, BBOJUMOIO JaHHOMY TMAILMEHTy, MOXET OBITh BBIIE WJIH HIDKE, YeM
KOHLIEHTPALUH [T WLTFOCTPATHBHOTO BBEIEHUSI, TPEICTABICHHBIC BBIIIE.

OcHoBbIBasicb Ha WH(OpPMALMK, TPEACTABICHHOW B HACTOSIIEM PAaCKPBITHH,

CIELUANICT B AAHHONH OOJIACTH CMOXKET OnpenenuTb 3PQPEKTUBHYIO NO3HPOBKY U HaCTOTY
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BBEJEHUS] IyTEM PYTUHHOIO JKCIEPUMEHTHPOBAHUS, HAIpUMeEpP, PYKOBOJICTBYSIChH
pacKpbITHEM B HACTOSALIEM AOKyMeHTe U ydeHusmMu B Goodman ef al., (2006). Goodman &
Gilman's the pharmacological basis of therapeutics. New York: McGraw-Hill; v Howland
et al., (2006). Pharmacology. Lippincott's illustrated reviews. Philadelphia: Lippincott
Williams & Wilkins.

Cpennue konuuecTBa MOAM(PHUIMPOBAHHOIO pENAaKCHHA MOTYT BapbUpPOBaTb M, B
YaCTHOCTH, TOJUKHBI OCHOBBIBATHCS HA PEKOMEHIALMSIX U HA3HAYEHUH KBAJTU(PHUIIMPOBAHHOTO
Bpaya. TOUHOE KOINYECTBO MOAM(PULIMPOBAHHOTO PEIAKCUHA SIBJISIETCS MPEATIOYTUTENBHBIM
C Y4E€TOM TakuX (pakTOpOB, KaK TOYHBIHM THUIT OABEPTaeMOr0 JIEUEHUIO COCTOSHUSI, COCTOSTHUE
MOJIBEPraeMOro JICYEHUIO NAaleHTa, a TaKXke Apyrue WHIPEeJUEeHThl B KoMmmnosuuuu. B
HACTOSIIIEM PACKPBITUH TaKXKe MPENyCMOTPEHO BBEIEHUE TepaneBTHUECKH 3(PQPeKTUBHOrO
KOJIMYECTBA APYIOro aKTHBHOTO areHTa. Konn4ecTBo, KOTOpoe ClienyeT AaBaTh, MOKET OBITh
JIETKO OIPEAEJICHO CEeLUaNINCTOM B TAaHHOH 00J1acTH.

«®apmarieBTHUeCcKasi KOMIIO3ULHS» OTHOCHUTCS K XUMHYECKOH MM OMOIOrHYeCcKOit
KOMIIO3ULINY, MOAXOAALIEH Uil BBEAECHUs MiEKonurTaroueMmy. Takue KOMIO3ULIMA MOTYT
OBITb CHELMAIBHO COCTAaBJIEHBI I BBEACHUS] OJHUM WM HECKOJIBKUMH W3 HEKOTOPOro
yyciia TyTeW, BKJIO4Yas, HO 0e3 OrpaHuuYeHUus, TPAHCOYKKAJIbHBIA, HAKOXKHBIM,
SMUYPATbHBIH, VHTAJISILIUOHHBIN, BHYTPHUAPTEPHUATbHBIMN, BHYTPUCEPAEUHbI,
UHTpalepeOpPOBEHTPUKYISIPHBIN, BHYTPUKOXHBIM, BHYTPUMBILICYHbIH, WHTPAaHA3AIbHBIMH,
BHYTPUTJIA3HOM, BHYTPHOPIOIIUHHBIH, BHYTPUCIHHAJIbHBIN, HMHTPaTEKAJIbHBIN,
BHYTPUBEHHBIN, NEPOPAIbHBIN, MAPEHTEPAIbHBIA, PEKTAIBHBIA C MOMOIIBK KJIMU3MbI WM
CYINO3UTOPUS, TONKOXKHBIA, CyOAepMaJIbHBINA, MONBSI3bIYHBINA, TpPAaHCAEPMAJIbHBIA U
TpaHcMyKo3ainbHbI. Kpome Toro, BBeneHHe MOXET MPOUCXOAUTH MOCPEACTBOM UHBEKLINY,
MOPOIIKA, XKUIKOCTH, TeJisl, Karesb WIH APYTUX CPEACTB BBEICHUS.

Hcnonp3yeMblil B HACTOSIIEM AOKYMEHTE TEPMUH «(HapMaleBTUYECKH MPHEMIIEMBbIit
HOCHUTEIIbY WM «BCIIOMOTaTeJbHOE BELIECTBO» BKJIIOYAET JIOObIE UM BCE PACTBOPUTENH,
TUCTIEPCHOHHBIE CPENbl, MOKPBITHS, AHTUOAKTEPHAJIbHBIE M MPOTHBOTPUOKOBBIE AreHTHI,
U30TOHMYECKUE AareHTbl M areHThl, 3aMemsiiomue abcopOIHIo, KOTOPBIE SIBIISTFOTCS
(pU3NONOrHUecK COBMECTHMBIMHI. B OHOM BapuaHTe OCYIIECTBJIECHUS HOCHUTENb MOIXOAHT
IUIsl TIapeHTEepaIbHOrO BBeAeHUs. B ApyroM BapuaHTe OCYIECTBIEHUS HOCUTENb MOAXOIUT
IUIA TIOAKOXKHOTO BBEICHHS. AJIBTEPHATUBHO, HOCHTEIb MOXET ObITh MOAXOISMIINM IS
BHYTPUBEHHOTO, BHYTPHOPIOIINHHOTO, BHYTPUMBIIIEYHOIO FJIM TOABS3BIYHOTO BBEIECHHUS.

q)apMaLIeBTI/ILIeCKI/I MNPUEMIIEMbBIEC HOCUTECIN BKJIHOYAOT CTCPUJIBHBIC BOAHBIE PACTBOPBI WUJIHU



75

JUCIEPCUN U CTEpUJIbHBIE MOPOIIKH JJIi HEMEAJEHHOTO IPUTOTOBJIEHUS CTEPHIIBHBIX
MHBEKLMOHHBIX PACTBOPOB UJIH JUCHIEPCUI.

B HekoTOphIX BapmaHTaX OCYIIECTBJIECHUS (hapMaleBTUUECKAs KOMITO3UIUS MOJXKET
NPUCYTCTBOBaTh B JHopmimsnpoBanHon (opme. Kommosuimst Moxker OBITH COCTaBie€Ha B
BUJE pPAacTBOpPA, MHUKPOIMYJbCUH, JUIOCOMBI WU JAPYroM YINOPSIOUYEHHON CTPYKTYpBI,
NOAXOJALIe A BBICOKOM KOHLEHTpPALMU JIEKapCTBEHHOro cpencrsa. Hocutenb moxker
NPEACTABIATh COOOH PacTBOPUTEND WM JUCHEPCHOHHYIO CpPeny, COAEPIKALIYI0, HAIPUMED,
BOAY, OTaHOJ, TNOJWON (HampuMmep, TIHULEpPUH, TPONWICHIJIUKOIb W JKUIKUN
NOJIMATUIICHTJIMKOb) U MX TMOAXOJAIINE CMECH. B HEKOTOpPBhIX BapuaHTax OCYIIECTBIICHUS
bapManeBTHUECKasT KOMIO3MLNSA COAEPKUT crabunmszarop. Hapnexaimas Teky4ecTb MOXET
NOJAEPKUBATBCS, HANpUMep, MyTeM MojAep:kaHus TpeOyeMoro pasMepa 4acTHIl B CIIy4dae
AUCIEPCUN U MyTEM UCIIONb30BAHMS IOBEPXHOCTHO-aKTUBHBIX BEILECTB.

B HexoTOpBIX BapHaHTax OCYIIECTBIEHHs (hapMalleBTUUECKasi KOMIO3ULHS CONEPIKUT
W30TOHUYECKUI areHT, HampuMep, caxapa, TaKhe Kak €axapo3a, MOJMCIUPTHI, TAKHe Kak
MaHHUT, COPOHUT M XJopua Hatpust. [locpencTBOM BKIIFOUEHUS TAKOTO CPEACTBA, KaK COJHU-
MOHOCTEapaThl W JKEJATUH, MOXXHO MHPOUINTH a0COPOLMI0 HMHBELHPYEMbIX KOMITO3UIIHH.
Kpome Toro, monumnentun MokeT OBITH COCTAaBJIEH B BHJE COCTaBa C BBICBOOOXKIEHHEM BO
BPEMEHM, HarpuMmep, B KOMIIO3ULUH, KOTOpas BKJIOYAEeT TOJUMEpP C MeJIEHHbIM
BBICBOOOXKICHHEM. AKTHUBHBIE COSIUHEHHSI MOTYT OBITh TOJYYEHBI C HOCUTENISIMH, KOTOPBIE
MOTYT 3allWIIATh COENHHEHHE OT OBICTPOrO BBICBOOOXKIEHHS, TaKHWe KaK COCTaB C
KOHTPOJIMPYEMBbIM BBICBOOOKIEHHEM, BKJIOYAs HMIUIAHTATBI U MHKPOKAICYJIUPOBAHHBIE
CHUCTEMBbI JOCTaBKH. Moryt ObITh HCHOJNB30BaHbl OHOpasnaraemple, OHOCOBMECTUMbIE
MOJIUMEPBI, Takhe KakK ASTUJIEHBUHUJIALIETAT, MOJUAHTUAPUABL, TOJHUITIMKOJEBas KHUCIOTA,
KOJIIATEeH, TOJIHOPTOI(UPHI, TMOJIMMOJIOUHAST KUCJIOTa W TMOJHUMOJIOYHBIC, MOJUTIHKOJIEBbIE
cononumepsl (PLG).

MonuuipoBaHHbIE TMOJUIENTHABl PEAKCHHA M KOMIIO3ULMH TI0 HACTOSIIEMY
H300pETEHNI0 MOKHO BBOAHTH JFOOBIM OOBIMHBIM CIIOCOOOM, MOIXOSAIINAM JIJIsl OSJIKOB HITH
NEeNTUIOB, BKJIOYas, HO Oe3 OrpaHWYEHUs, MAPEHTEPAIbHO, HANpPUMEp, MOCPEICTBOM
UHBEKLNH, BKIIIOYast, HO O€3 OrpaHHuYeHHs], NMOAKOKHO WJIM BHYTPHUBEHHO, WM B JIFOOOH
npyroii gopme wHbeKIM win uHGY3ud. [lonunentuaHble KOMMO3WIMKH MOKHO BBOIUTH
HECKOJIbKUMH TYTSIMH, BKJIFOYas, HO 0e3 OrpaHWyYeHUs, NepPOpalbHbIH, BHYTPUBEHHBIH,
BHYTPUOPIOIIUHHBIN, BHYTPUMBILIEUHBIH, TPaHCACPMAIbHBINA, MOJKOKHBIH, MECTHBIH,
NOABS3BIYHBIA WM peKTaNbHBId nmyTu. Kommnoswuwmu, comep:kampe MOAU(HUIMPOBAHHBINA

PEIaKCHUH, TAKXE€ MOXHO BBOAWUTHL YCPE3 JIMIIOCOMBIL MOI[PI(I)I/II_[I/IpOBaHHbeI IIOJIMIICIITHU
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peJaKCHHA MOYKET MCTIONb30BAThCS OTAENBHO WIIM B KOMOWHAIMH C JPYTUMH MOIXOASIIIMU
KOMIIOHEHTAMH, TaKUMH Kak (apMaleBTHYECKH HocuTenb. MoauduuupoBaHHBINA
MOJIMIIETNITH] PEIAKCHHA MOXKET OBITh NCTOJIBb30BaH B KOMOMHALIMK C APYTUMH areHTaMu, Kak
OIHCAHO B HACTOALIEM JJOKYMEHTE.

CocraBbl, moaxonslMe Ui MAPEHTEPAJbHOIO BBEACHMS, TAKOTO Kak, HAmpuMep,
BHYTPUCYCTaBHOE (B CyCTaBax), BHYTPHUBEHHOE, BHYTPUMBILIEUHOE, BHYTPUKOKHOE,
BHYTPUOPIOIIMHHOE M MOAKOXKHOE BBEIACHHME, BKJIIOYAIOT BOJHBIE M  HEBOJHbBIE
U30TOHMYECKUE CTEPWJIbHbIE HHBEKLHMOHHBIE pPACTBOPBL, KOTOPBIE MOTYT COAEp>KaThb
aHTHOKCUNaHThI, Oydeppl, OakTepuocTaTsl U PACTBOPEHHBIE BELIECTBA, KOTOpPbIE NENAIOT
COCTaB M30TOHMYECKUM C KPOBBIO IPENIONAraeMoro PEeLUIHUEeHTa, U BOAHbIE M HEBOJHBIE
CTePWJIbHBIE  CYCIIEH3MM, KOTOpPblé MOIYT BKJIOYaTh CYCHEHAUPYIOIIUE  areHTH,
COMOOMIIU3ATOPBI,  3aryCTHTENH,  CTabuiam3atopel M KOHCepBaHTbL  CoCTaBbI
MOAM(DULMPOBAHHOTO PEJIAKCHMHA MOTYT OBITh INpPEICTABIEHBbl B BUAE OJHOMO30BBIX HIIH
MHOT'OJIO30BBIX [€PMETHYHBIX KOHTEITHEPOB, TAKUX KaK aMIyJIbl U (pJIaKOHBI.

Jloza, BBOAMMAs MALMEHTY, B KOHTEKCTE HACTOSINEr0 PACKPBITHS, IPEACTABISIET
coboil  MOCTaTOYHYR ANl  TOro, YTOOBI ~ XapaKTepU30BATBCS  OJIATONPHUTSHBIM
TepareBTUUECKUM OTBETOM Y MALUEHTa C TEYEHUEM BPEMEHH WU JPYroil COOTBETCTBYIOLIEH
AKTUBHOCTBIO B 3aBUCHUMOCTH OT mnpuMmeHeHusi. J[lo3a ompenensiercs 3¢(EKTHUBHOCTBHIO
COCTaBa W AKTUBHOCTBIO, CTAOMJIbHOCTBEO WJIM TEPUOIOM IOJYBBIBEACHHSI U3 ChIBOPOTKH
MOAU(UIIMPOBAHHOTO TOJHIIENITHIA PETAKCHHA M COCTOSIHUEM TalMeHTa, a TaKXKe MacCor
TeJa WIH TUIOIIAIBIO TOBEPXHOCTH MAIMEHTA, TOIEKAIIETO JICUEHHIO.

Jlo3a, BBOnMMAs, HampuMep, MauueHTy Maccoi 70 Kr, Kak MpaBUJIO, HAXOAUTCS B
IUana3oHe, SKBUBAJEHTHOM J03aM HCIIOJb3YEMbIX B HACTOSINEE BPEMs TEPANeBTHUYECKUX
OenKoB, € TONMPAaBKOW HA M3MEHEHHYK) AaKTUBHOCTb WJIM TIEPUOJ TOJYBBIBEACHUS U3
CBIBOPOTKH COOTBETCTBYIOIIEH KOMITO3ULIUH.

Jlns BBENEHUs COCTaBbI IO HACTOSILIEMY HM300PETEHHIO BBOAAT CO CKOPOCTBIO,
onpenensiemoir LD-50 unmn ED-50 cooTBeTcTBYOIEro cocraBa u/Mii HaOMIOAEHUEM JTFOOBIX
no0OYHBIX 3(PPEeKTOB MOIUPUIMPOBAHHBIX TOJUIENTHIOB PEJAKCHHA B PA3JIMYHBIX
KOHIIEHTPALMAX, BKJIIOYass HO O€3 OrpaHM4YeHHs, NMPHUMEHUTEIbHO K Macce M obmemy
COCTOSIHUIO 3[IOPOBbsI MALlMeHTa. BBeeHNEe MOXKET ObITh JOCTUTHYTO C IMMOMOIIBIO OJHOHN WIIN
HECKOJIbKUX J03.

MonudupoBaHHbIE MTOJUNENTUABI PETAKCHHA MO HACTOSIIEMY H300PETEHHIO MOTYT
OBITh BBENEHBl HETMOCPEACTBEHHO CYyOBEKTY-MileKomuTaromeMy. MoauduuupoBaHHbIe

NOJIMNENTUABI PEJIAKCUHA IO HACTOALIEMY 1/1306peTeH1/110 MOTYT OBITH MOJIYYCHBI B BHUJEC
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CMeCH B OJIHONIO30BOH HMHBenHpyemon (opme (Bkiouas, HO 0e3 OrpaHWYEHHs, PacTBOP,
CYCIIEH3MIO WM  O3MYJbCHIO) C  (apMaleBTHUYECKH  TPUEMJIEMbIM  HOCHTEJIEM.
MonuuipoBaHHbIe TOJUIENTUABl PENaKCHHA IO HACTOSAMIEMY HW300PETeHUI0 TakKKe
MOYXHO BBOIHTbH IyT€M HENpepbhIBHON MH(Y3uM (C MCHOIB30BaHHEM, HO 0€3 OrpaHMYeHMUs,
MHHH-HACOCOB, TAKUX KaK OCMOTHYECKHE HACOCHI), OJHOOOJFOCHBIX COCTABOB MJIM JIENO C
3aMeJJIEHHBIM BBICBOOOXKICHUEM.

CocraBbl, MOIXOAsIINe A1 BBEACHUS, BKIIOYAIOT BOJAHBIE U HEBOJHBIE PACTBOPBI,
M30TOHMYECKUE CTEPIJIbHBIE pPACTBOPBI, KOTOPBIE MOIYT COIEp)KaTh AHTHOKCHUAAHTBI
Oydepsl, OakTepuocTaTbl W PACTBOPEHHBbIE BEIIECTBA, KOTOPbIE JEJAl0T COCTaB
M30TOHMYECKUM, U BOAHbIE U HEBOJHbIE CTEPUJIbHBIE CYCIIEH3HH, KOTOPbIE MOTYT BKJIFOUATh
CYCHEHIUPYIOIINE areHThl, COMIOOUIN3ATOPDI, 3aryCTUTENH, CTAOMIIN3aTOPbl 1 KOHCEPBAHTHL
PacTBopbl M CycneH3uMM MOTyT OBbITb IOJIyYEHbI W3 CTEPWIbHBIX MOPOIIKOB, TPAHYJI H
Ta0JIETOK OMMCAHHOTO BBILIE THIIA.

@dapMaLeBTUYECKH TMpHEMJIEMble HOCHTENN BKIIOYAIOT, HO 0Oe3 OrpaHu4eHus,
Oydepsl, comepxkamme cykumHat, ocdar, 6opar, HEPES, murpar, ructuanH, umMunason,
aunerar, OukapOOHAT M Ipyrue OpraHMYeCKHe KHUCJIOThI, aHTHOKCHIAHTHI, BKIIOUas, HO Oe3
OrpaHUYEHUs, ACKOPOMHOBYIO KHUCIIOTY; HM3KOMOJIEKYJISIPHbBIE MOJIMMENTUIbI, BKJIOUAs, HO
0e3 orpaHMYeHUs, NOJHUIENTHAbI ¢ MeHee deM 10 octatkamu; Oenku, BKJIKOYas, HO 0Oe3
OTpaHUYEHUs], CBIBOPOTOYHBIN aJTbOYMHUH, KEJaTUH UM UMMYHOTJIOOYJIMHBL, TUAPOQHIbHBIE
MOJIUMEpPBI, BKJIIOYAs, HO Oe3 OrpaHUyYeHUs, NOJHUBUHUIMHPPOIUAOH, AMHUHOKHCIIOTHI,
BKJIFOYAsi, HO 0e3 OrpaHWYeHus, TJIMLUH, TIyTAMHH, aCTaparvH, apruHUH, TUCTUIANH WA
NPOM3BOHBIC TUCTUINHA, METHOHUH, TJIyTaMaT WJIH JIU3UH, MOHOCAXapHIbl, THCAXaAPHUIbI U
ApyTUe yIIeBOABI, BKJIIOYAs, HO 0€3 OrpaHUYeHHUs], TPErajo3y, caxapo3y, IJIFOK03y, MAHHO3Y
WIK JEKCTPUHBI, XeJaToOOpasyIolIe areHThl, BKouas, HO Oe3 orpanudenus, EDTA wu
SACHTAT JUHATPHSL, NOHBI JBYXBAJIEHTHBIX METAJUIOB, BKJIFOUAsi, HO O€3 OrpaHHYeHMs], [IHHK,
KOOAJIBT WJI MeJlb; CaXapHble CITUPTHI, BKJIIOYAsi, HO O€3 OrpaHU4YeHHs], MAHHHUT HJIH COPOUT;
cojeoOpa3yromue MpOTHBOMOHBI, BKIFOYAsl, HO 03 OrpaHUYeHUs, HAaTPUH U XJIOPHUJ HATPUS,
W/WJIM HEMOHOTEHHbBIE MMOBEPXHOCTHO-AKTHUBHBIC BEIECTBA, BKJIOUAs, HO 03 OrpaHHYeHHS,
Tween™ (Bkirouasi, HO Oe3 orpanuuenus, Tween 80 (momucopbar 80 mnu PS80) u Tween 20
(momucopbar 20), Pluronics™ wu papyrue IUTFOPOHOBBIE KHCJIOTBL, BKJIOUas, HO 0Oe3
OTpaHUYEHUs, M JPYrHe IUTIOPOHOBBIE KHCJIOTHI, BKJIOUas, HO 0€3 OrpaHHYeHHS,
IIOpoHOBYIO Kuciaoty F68 (monokcamep 188) mmm PEG. IMoaxopsimue mOBEpXHOCTHO-
aKTUBHBIE BELIECTBA BKJOYAIOT, HAIPUMEP, HO Oe30rpaHMYeHHs, MPOCTbie MOIM3(UpPBl HA

OCHOBE MOJIN(3TUIIEHOKCHIA)-MOJHU(IPOITMIIEHOKCH A )-NONMH(3THIIeHOKCcHaa), To ectb (PEO-
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PPO-PEO), unu nonu(miponuieHOKCHaA)-Moau(3THIICHOKCHIA )-TTOTH(TTPOMTMICHOKCHUIA), T.€.
(PPO-PEO-PPO), nmn ux kombunammoo. PEO-PPO-PEO u PPO-PEO-PPO xommepuecku

JIOCTYIHBI TIO TOproBbiMM HasanusiMu Pluronics™, R-Pluronics™, Tetronics™ u R-

>
Tetronics™ (BASF Wyandotte Corp., Wyandotte, Mich.) u JOHOIHUTENILHO OMMCAHBLI B
nateHTe CIIIA Ne 4820352, BKJIFOUEHHOM B HACTOSIIIMIOKYMEHT BO BCEH CBOEH IMOJHOTE
MOCPEACTBOM CChUIKU. Jlpyrue OOK-COmOoNMMeEpsl 3THIIEHA/TIONUIIPONIIIEHa MOTYT OBITh
NOIXOASALIMMH ITOBEPXHOCTHO-aKTUBHBIMHU BelecTBaMu. [10BEpXHOCTHO-aKTUBHOE BEIIECTBO
WM KOMOHMHALIMKO TOBEPXHOCTHO-aKTHBHBIX BEIIECTB MOXHO HCIIOJNB30BaTh  JJIs
cTadmnnu3auuu MOAUGPUIIMPOBAHHOTO PENIAKCHHA MTPOTHB OJHOTO UJIM HECKOJBKUX CTPECCOB,
BKJIFOYAsl, IOMHMMO IIPOYEro, CTPEeCC, BO3HUKAIOIIMHA B pe3yJbTaTe IepeMeLINBaHMUS.
HekoTopble 13 BbIIENEPEUNCIEHHBIX MOTYT YIIOMUHATBCS KaK «HANmoMHUTeIn». Hekoropble
U3 HUX MOTYT TaKKe Ha3bIBaThCS «MOAU(PUKATOPAMU TOHUYHOCTHY». [IpOTUBOMHKpPOOHBIE
KOHCEPBAaHTbI ~ MOTYT  TaKX€ TMPHUMEHATbCS  JJII  CTAOWJIBHOCTH  TNPOAYKTa |
NPOTUBOMUKPOOHOH 3((HeKTUBHOCTH, NOAXOASIINE KOHCEPBAHTHI BKJIIOYAKOT, HO 03
OrpaHUYEHUs, OeH3MIIOBBIH CIHPT, XJIOpUA OeH3aKOoHuS, METaKpe30l,
MeTw/iponuinapadeH, Kpe3on U (eHoN WM UX KOMOMHAIMo. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHUs (hapMalleBTHUYECKasi KOMIIO3ULIUSI MOXET conxepskaTh Oydep, comepsrainquii
cykuuHar, ¢pocdat, bopat, HEPES, uurpar, ructuaus, uMuna3on, anerar, OukapOoHaT u/uiu
Apyrye OpraHMYeCKUe KUCIOTHI, YIIIeBO (HApUMep, MOHOCAXapUAbI, TUCAXAPUIbI U IPYTHUe
yIJEeBOAbI), TAaKOH Kak Tperauos3a, caxapos3a, IJIFOKO3a, MAaHHO3a WJIM JEKCTPUH, W
MOBEPXHOCTHO-aKTUBHbBIE BeIecTBa, Takue kak Tween™ 80 (monmcopbar 80 wmu PS80) mm
Tween 20 (nmomucopOat 20). B HEKOTOPBIX BapuaHTaX OCYINECTBJIEHUS (hapMaLeBTHUECKas
KOMITO3UIIUST MOXKET conpepkath Oydep, comepkamiuii TUCTHIOWH, YIJIEBON, TAaKOW Kak
caxapo3sa; ¥ MOBEPXHOCTHO-aKTHBHBIE BEIIEeCTBa, Takue Kak PS80,

MonudpuipoBaHHbIE MOJUIENITHABI PETAKCHHA 110 HACTOSLIEMY H300PETEHHUIO, B TOM
YHCiie MOJMNENTUAB], CBA3aHHble ¢ PK-3HXaHCepOM, Takke MOTYT BBOAHMTHCS WM ObITh
YacThIO CHCTEM C 3aMeNJICHHBIM BBICBOOOKAEHHEM. KoMmosummu ¢ 3aMeyIeHHbIM
BBICBOOOXKICHHEM BKIJIIOUAIOT, HO O€3 OrpaHHuYeHUs, NOJYNPOHHLAEMbIE MOJUMEPHBIE
Matpuibl B ¢opMe (OPMOBAHHBIX H3JENUHN, BKJIOYAs, HO 0€3 OrpaHUYeHUs], MJICHKU WU
MHKPOKAICYJIbl. MaTpPHUIbI C 3aMEIJICHHBIM BBICBOOOKIEHHEM BKIIFOYAIOT OHOCOBMECTHUMBIE
MaTepHalbl, TAKHE KaK MOJHU(2-TUAPOKCHATHIMETAKPUIIAT), STHJICHBHHMIALETAT (MIJIN TIOJIH-
D-(-)-3-runpoKCUMACISHYI0O ~ KHCIIOTY,  TOJWIAKTHABI  (TIONUMOJIOYHYIO  KHCJIOTY),
MOJIUTIIUKOIHL (TTIOJIMMEP TIIUKOJIEBOH KHCIIOTHI), TIOTHAHTUAPUABI TTOJIHIIAKTHI-CO-TITHKOIIH]

(comonMMepsl MOJIOYHOH KHCIIOTHI M TJIMKOJIEBOH KHCIOTHI), COMOIUMEPB! L-riryraMuHOBOH
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KUCJIOTBI W TraMMma-3Tui-L-rnyramara, moau(opTo) CiokHbie 3(QUPHI, MOJUITENTH/IDI,
THaJTlyPOHOBYIO KHCJIOTY, KOJUIAT€H, XOHIPOUTHUHCYJb(AT, KapOOHOBBIC KHUCIIOTHI, JKUPHBIC
KUCJIOTBI, (POCHONUMHUIBL, MMONUCAXAPUIbI, HYKJICHHOBbIE KHCJIOTHI, MOJHAMUHOKHCIIOTHI,
AMUHOKHUCJIOTHI, TaKue Kak (eHWJalaHWH, THUPO3WH, W30JEHLINH, TMOJHHYKIEOTUIBI,
MOJUBUHUJIMPOIUJIEH, MOJUBUHUITHUPPOIUIOH M CHIMKOH. Kommosuimu ¢ 3aMenieHHbIM
BBICBOOOKJIEHHEM TaK)Ke BKIIFOUAIOT 3aXBAYCHHOE B JIMITIOCOMY COEIHMHEHUE.

Jlo3a, BBOAMMASI MALIMEHTY B KOHTEKCTE HACTOSIIEr0 HM300peTeHus, NOJKHA ObITh
IOCTaTOYHOM, YTOOBI BbI3BATh OJIATOTIPHUSTHBIN OTBET y CyObekTa ¢ TeueHHeM BpeMeHu. Kak
npaBuwio, obmee QapmaneBTudeckn 3P(PEKTUBHOE KOJIUYECTBO MOAM(PHULIMPOBAHHOTO
MOJIUNIENITHIA PEJIAKCHHA COTJIACHO HACTOSIIIEMY H300PETeHHIO, BBOIUMOE MapeHTEPabHO
(HampuMep, BHYTPUBEHHO HJIM TMOAKOKHO) Ha 03y, MOKET HaXOOUTbCS B AHANa30HE OT
okouio 0,01 Mxr/kr g0 okoyio 500 mr/kr, ot okoo 0,01 MKr/kr 10 okoso 100 MI/KT, OT OKOJIO
0,05 mr/kr 10 okojo 50 mr/kr, ot okosio 100 MKr/Kkr 10 0k0j0 40 Mr/kr, or okojio 0,2 Mr/kr
10 okosio 20 mr/kr uau ot okosio 0,5 mr/kr 10 okojo 10 Mr/kr wim cocTaBisieT 0okojo 0,5
MI/KT, OKOJIO 1 MI/KT, OKOJIO 2 MI/KT, OKOJIO 3 MI/KT, OKOJIO 4 MI/KT, OKOJIO 5 MI/KT, OKOJIO 6
MTI/KT, OKOJIO 7 MI/KT, OKOJIO 8 MI/KT, 0k0JIO 9 mMr/kr, okosio 10 mr/kr, okoso 12 MI/KT, OKOJIO
15 mr/kr, okosno 20 mr/kr, okoyio 30 mr/kr, okojo 40 mr/kr, okono 50 mr/kr wi okoyio 100
MI/KI MacChl Tejla MalMeHTa, XOTS 3TO TMOMJIEKHUT TEPareBTHUYECKOMY yCMOTpeHuio. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS KOJMYECTBO MOIU(PHUIIMPOBAHHOTO TOJIUIENTUIA
peNlakCHHA COTMJIACHO HACTOSIINEMY M300PETEHMIO, BBOAMMOE MapEeHTEepPabHO (HAIpUMED,
BHYTPUBEHHO WJIM MOAKOXKHO) Ha J03y, MOYKET HaXOMUThCS B qUara3oHe oT okoyio 0,2 Mr/Kr
0 0k0JIO 5 mr/kr, ot 0,5 MI/Kr 10 OKOJIO 3 MI/KT MJIK OT 1 MI/KT O OKOJO 3 MI/KT, WA
cocrasJsier 0koj10 0,5 mr/kr, 1 mr/kr, 2 mr/kr, 3 mr/kr, 4 mr/kr, 5 mr/kr, 10 mr/kr, 20 mMr/kr,
30 mr/kr, 50 mr/kr wimu 80 Mr/kr. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHS KOJHYECTBO
MOIU(UIIMPOBAHHOTO TOJIMIENTHAA PENIAKCUHA COTJIACHO HACTOSIIEMY HW300pPETEHHIO,
BBOAMMOE TMAapEeHTEePANbHO (HAmpuUMep, BHYTPUBEHHO WJIM TMOJKOXKHO) Ha 03y, MOXKET
COCTaBJIsATh OKOJO 1 Mr/kr. B HEKOTOpPBIX BapuUaHTaX OCYIIECTBJICHHUS KOJHUYECTBO
MOIU(UIIMPOBAHHOTO TOJIMIENITHAA PENIAKCUHA COTJIACHO HACTOSAILIEMY H300pPETEHHIO,
BBOAMMOE TMAapeHTEePAIbHO (HampuMep, BHYTPUBEHHO WJIM MOJKOKHO) Ha 03y, MOXKET
MPEICTaBISITh (PUKCUPOBAHHYIO 103y B AuanasoHe ot okoso 0,1 mr go okono 10000 mr, ot
okoJio 1 mr 1o okoso 5000 mr, ot okojio 10 Mr 10 okosio 2500 mr, ot okono 100 Mr 10 OK0JI0
1000 mr, ot okomno 200 mr g0 oxoso 800 mr, ot okojio 400 mr mo okoso 600 mr, ot okoso 1
Mr 10 okoJyio 10 mr, ot okono 10 Mr mo okojo 50 mr, ot okoyio 50 mr go okoao 100 mr, ot

okoyio 100 mr no okosio 300 mr, ot okojio 300 mr g0 okono 500 mr, oT okono 500 mr mo
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okoJyio 700 mr, ot okono 700 mr 10 okono 900 mr, ot okojo 900 mr no okosno 1200 mr, oT
ok0y10 1000 mo okojio 2000 mr, ot okojio 2000 mr go okono 3000 mr, ot okoJio 3000 mr o
okoJio 4000 wmr, ot okosio 4000 Mr no okono 5000 mr, ot okono 5000 mr go okono 6000 mr,
ot okosio 6000 mr o okosio 7000 mr, ot okosio 7000 mr g0 okosio 8000 mr, ot okoyio 8000
Mr 10 okos10 9000 Mr unm ot okoso ot 9000 mr 1o okosio 10000 mr.

XII. Tepanesmuueckoe npumenenue MOOUPDUUUPOCAHHBIX HOAUNENMUOOE
penakcuna

Hactosimee wu3o0OpereHune oOecneunBaeTr MNpPUMEHEHHE  MOJU(PHUIIMPOBAHHBIX
MOJIIENTHIOB PeNIaKCUHA IS JIeUeHHs 3a00JI€BaHUH, BKIIIOYAIOIINX CEPAEUYHO-COCYAUCThIE
3aboneBanust win (uUOpPO3HBbIE 3a00NieBaHUs, TaKWe KaK CepAedyHass HeJOCTATOYHOCTb,
NaHKpeaTUT, BOCMAJieHHe, pak, ckiepoxepmus, Gpubpos nerkux, ¢udpo3 mouek, Gudpos
neueHu uin Gudbpo3 MUOKapa.

VKa3aHHOE CepAEeYHO-COCYIUCTOEe 3a00NeBaHHEe MOXET BKJIIOuUaTh, HO 0e3
OTPAaHMYEHUS, WIIEMHYECKyI0 OOJIe3Hb CepAld, CEepAEYHBIH NPUCTYI, APUTMHUIO HIIH
HeperyJsipHble CepledHble COKPAIIEHHs, CepACYHYI0 HEAOCTATOYHOCTh, OOJE3Hb CEepAEYHBIX
KJIallaHOB, BPOXKAEGHHBIH IOPOK cepaua, kapauomuonaturo ( 3abonieBaHue CepledHON
MBIIIIBI), 3a00NeBaHue TIepuKapaa, OoJe3Hb aopThl, CHHApPOM Mapdana wiu cocyaucToe
3aboneBanue (001€3Hb KPOBEHOCHBIX COCY/IOB).

B HekoTOpbIX BapuaHTAaX OCYIIECTBJICHUS YKa3aHHAs CeplevHas HEeJOCTATOYHOCTb
MOYKET BKJIFOUATh OJTHO FJTH HECKOJIBKO M3 MPOTPECCUPYIOIIEH CepAeYHON HeJOCTaTOYHOCTH,
KapIUOPEHAIbHOTO CHHIPOMA, CEPAEYHOW HEIOCTATOUYHOCTH C HapyLIeHHeM (YHKLUUU
MOYeK, XPOHMYECKOW  CepAeYHOW  HEIOCTATOYHOCTH,  XPOHHMYECKOH  CepaeyHOH
HEOCTaTOYHOCTH ¢ (pakiuer BeiOpoca cpenHero auamnasoHa (HFmEF), octpoii cepaeunoi
HEIOCTaTOYHOCTH, TIOCTOCTPOH CEpAEYHOW HENOCTATOYHOCTH, TAaKOW KaK MOCTOCTpast
JIEKOMITEHCHPOBAHHAsl ~ CepAeYHasl HEeJIOCTaTOYHOCTb, KOMIICHCHPOBAHHON  CepIaeuHOU
HEIOCTATOYHOCTH, JACKOMIICHCHPOBAHHOW CEpACYHON HENOCTATOYHOCTH, HEAOCTATOYHOCTH
NPABOTO JKENyJO4YKa, HEJOCTATOYHOCTH JIEBOTO JKENYIOUYKa, TJI00aTbHONW —CepaedHON
HEOCTAaTOYHOCTH, WINEMUYECKONW KapJHMOMHOINATHHN, JUJIATALIMOHHONW KapIUOMHUOIATHH,
cepAeyHas HEIOCTATOYHOCTb, CBSI3aHHAsI C BPOKACHHBIMHU IMOPOKAMH CEpAla, CepAevdHas
HEIOCTaTOYHOCTh, CBs3aHHAs C JeeKkTamMu KIamaHoB CepAlld, MHUTPAJIBHOTO CTEHO3a,
MHUTPAJIbHOW HEIOCTATOYHOCTH, AaOPTaJbHOIO CTEHO3a, AaOpTaJbHOH HEJOCTATOYHOCTH,
TPUKYCHHIAJIBHOTO CTEHO3a, TPUKYCIHUAAIBHONW HEIOCTATOUHOCTH, JIETOYHOTO CTEHO3a,
HEIOCTATOYHOCTH KJIallaHA JIETOYHOW apTepHH, CTEHOKAPAWH, TUIEPTOHUH, JIETOYHOH

TMIEPTEH3UN WU TUIIEPTEH3UH JIETOYHON apTepuu, CEpAEYHON HETOCTATOYHOCTH, CBSI3aHHOU
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C KOMOMHHMPOBAaHHBIMU Je(eKTaMH CEepAeYHbIX KJIAaHOB, BOCIAJICHUS MHOKapnaa
(MHOKapauT), XPOHUIECKOTO MHOKAPANTA, OCTPOr0 MHOKAPAWTA, BUPYCHOTO MHOKAapIUTA,
Ia0eTHYECKOW CepAevHON HENOCTATOYHOCTH, AJIKOTOJIbHOM KapAHOMHONATHH, CEPASUHON
HEOCTaTOYHOCTH, CBA3AHHON C HApYLICHUsMU NaMsTH CeplLa, JUACTOINUYECKON CepAeuHOM
HEJOCTATOYHOCTH, CUCTOJIMYECKOM  CEpACYHOM  HENOCTATOYHOCTH, JHACTOIMYECKOU
IUCHYHKIUK, IMOCTMHOKAPAMAJIBHOIO  PEMOJENUPOBAHUS, XPOHHYECKOHW  CepAeuHOU
HEIOCTaTOYHOCTH ¢ coxpaHeHHOH (pakuueir BeiOpoca (HFpEF) wunm xponuueckoi
CepAeYHON HeJOCTATOYHOCTH ¢ YMeHbIIeHHOH ¢pakuueii Beiopoca (HFrEF).

B HexkoTOpbIX BapHaHTax OCYILIECTBICHMs yKa3aHHas CepledHas HEJOCTATOYHOCTb
BbIOpaHa M3  XPOHHUYECKOH  CEpAEYHOM  HEeNOCTATOYHOCTH, OCTPOH  cepAedHOH
HEOCTaTOYHOCTH, MOCTOCTPOM CEpPAEYHOM HENOCTATOYHOCTH, XPOHUYECKOW CepAeHHOU
HEIOCTaTOYHOCTH CO CHIKeHHOH (paxuueii BeiOpoca (HFrEF), xponuueckoit cepaedHoi
HEIOCTaTOYHOCTH ¢ coxpaHeHHOH (pakuueii BeiOpoca (HFpEF), xpoHuveckoi cepaeyHom
HEeOCTaTOYHOCTH C (pakumeri BbiOpoca cpexanero yposHs (HFmEF), nuacronmueckor
cepaeuHOn HE0CTaTOYHOCTH, CUCTOJINYECKOU cepaevHon HEAOCTATOYHOCTH,
MOCTMHOKAPANUAJIBHOTO  PEMOJAENUPOBAHMs,  CTEHOKapAWH, TMIEPTOHUHU,  JIETOYHOU
TUMEePTEH3UH W TUIMEPTEeH3UM JIETOYHOW apTepud. B HEKOTOpBIX BapuaHTaX YKa3aHHAs
cepAevyHass HEIOCTATOYHOCTh BbIOpaHA W3 TOCTOCTPOW CEPIEYHOH HEeIOCTATOYHOCTH,
MIPOTPECCUpPYIOIIe  CcepleyHOW HEeJOCTaTOYHOCTH, KapAUOPEHAJbHOrO0 CHHAPOMA W
CepIeYHON HENOCTATOYHOCTH C HAPYILIEHHON (YHKIUEH MOYEK.

®ubpo3  npencramiser  coOoil  oOpasoBaHMe ~ W3OBITOYHOH  BOJIOKHUCTOMH
COEAMHUTENIbHOW TKaHW B OpraHe Wiu TkKaHu. M30bITouHOE OTnokeHHe (UOPO3HOH TKAHU
CBSI3aHO C MATOJIOTUYECKUMHU COCTOSIHUSMHU, KOTOpPbIE MOTYT IPUBECTH K HapYLIEHHIO
¢byHKIMU opraHa win TKaHH. [TopaskeHHbIE OpraHbl MOTYT BKJIFOYATH Jierkue ((Gudpo3 Jerkux
WIN MyJIbMOHAJIBHBIA (puOpo3), nedeHs (pudpo3 neueHu win renatudeckuii Gpudpos), mouku
(¢pubpo3 mouku unu peHanbHbIN GuOPo3) U cepaue (Gudpos cepama). PudbpPo3 MOKET TaKKe
nopaxxaThb Jpyrue TKAHU U OPraHbl, BKJIIOYasl CyCTaBbl, KOXKY, KUIIEUHUK, KOCTHBIM MO3T U
apyrue. UmmoctpaTuBHble (UOpPO3HBIE COCTOSIHHS WM 3a0O0NIEBaHHMS BKJIIOYAIOT, HO 0e3
orpaHuueHusi, HeajnkoroipHbI crearorenatut (NASH), KOTOpBIi mOpakaeT TeueHb,
Ia0eTHUYECKYI0 OOJIe3Hb MOYEK U AMA0ETUIECKYIO HEPPOMATHIO, KOTOPbIE OPAKAOT MOYKY;
U MeTabONINYECKYI0 CepACYHYI0 HEeIOCTAaTOYHOCTh, KOTOpas mopaxkaer cepaue. Hampumep,
NASH xapakrepusyercs >KMpPOM, BOCHAJCHHEM U TOBPEXKACHHEM B TEUYCHH Y JIFOIEH,
KOTOpBIE YIOTPEOISIOT MaJIO WIIM He YIOTPEOISIOT aJIKOTOJIb M MOTYT IPUBECTH K LIUPPO3Y

neueHn. NASH, kak mpaBuJIO, IUAarHOCTHPYETCS Y JIFOAEH CPeIHEro Bo3pacTa ¢ H30BITOUHBIM
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BECOM WJIM OKUPEHUEM, KOTOPbIE YaCTO MMEIOT MOBBIIIEHHBIH YPOBEHb JIUMHIOB B KPOBU H
nuaber wim npenguader.

buonoruueckass akTUBHOCTb MOAMGMUIMPOBAHHBIX TMOJUIENTHIOB PENaKCHHA IS
MOTEHIMAJbHOTO  TEPANEeBTUYECKOTO  IMPHUMEHEHHs MOXKeT ObITh  OmpeneneHa ¢
UCTOJIb30BAHNEM CTaHIAPTHBIX WJIM U3BECTHBIX aHAJU30B in Vitro i in vivo. [lomunenTunbt
peJakcuHa MOTYT OBbITh MPOAHAJIM3UPOBAHBI HA OHMOJOTHYECKYI0 aKTHBHOCTD MOAXOASLIMMHU
croco0aMu, HW3BECTHBIMM B JaHHOW oOmacth. Takue aHajau3bl BKIKOYAKOT, HO 0Oe3
OrpaHMYEHUs], AHAJIM3bI CBS3BIBAHUS C PELIEIITOPOM.

B orHOmeHun 3aboneBaHui, TaKUX Kak CepAevYHas HEAOCTATOYHOCTb M (HPuOpo3Has
00JIe3Hb, AKTHBHOCTb MOIU(DHUIMPOBAHHOIO peEJaKCHHA MOXXET OBITh OIpefeseHa ¢
UCIIOJIb30BAHUEM OJHOTO HJIM HECKOJBbKHMX aHAIM30B in Vivo. YKa3aHHbIE aHAJINU3bl OOBIYHO
BKJIIOYAIOT BBEICHUE pENAaKCUHA VY JKUBOTHOH MOJENH YKa3aHHOro 3a0ojieBaHusl |
OIpeAesieHNe BIIMSIHUS HA IPOTPECCUPOBAHUE, TSDKECTh 3a00I€BaHUS HITH APYTHE MOKA3aTeIH
s¢dexTuBHOrO JedeHus. Takue aHaMM3bl MOXHO HCIOJb30BaTh Ul  ONpPENeNeHUs
5 PEeKTUBHBIX AO3UPOBOK M PEKHUMOB JIEYEHHs B MOJENbHON CHUCTEME, M Ha MX OCHOBE
IPOTHO3UPOBATh PEKUM JO3MPOBAHUS JJIsI KIMHUYECKOrO NMPUMEHEHHs, Hampumep, A
nauueHtoB-moaei. MnmoctpatuBaele ananusbl HF, koTopple MOKHO HMCHOJIB30BAaTh,
BKJIFOYAIOT: 1) MBIIIMHYIO MOJENb JUTHPOBAHUS JICBOHM MepeqHel HUCXOMAALIeH KOpOHAPHOH
aptepun (LAD), KOTOpasi UMUTHPYET KapAHaibHbIE U3MEHEHHs V MALUEHTOB, MMEPEHECIINX
uHpapkT MUOKapaa u nporpeccuposanue 1o HF (Samuel et al., Lab. Investigation 91:675-
690, 2011); 2) orpanuueHHass moznenb wuH(py3un anruoreHsuHa (Angll), B koTopol
MUHUMaJIbHbIE KOHIeHTpauu Angll ucmonp3yrT ais uHAyKuuu cepaedsoro ¢pudposa (Xu
et al., J. Cardiovasc. Pharmacol. 51:62—-70, 2008); 3) mMonenb COJb-4yBCTBUTEIBHBIX KPBIC
muann Dahl (Dahl-Salt sensitive rat model), koTtopas XxapakTepusyercsi THIIEPTEH3HUEN,
MOYEYHON HEJOCTATOYHOCTBIO U meperpy3koil oobemom kposu (Sakata et al., Circulation
109:2143-2149, 2004), 4) Monenb KapAHAIBHOTO W MMOYEHHOro (UOpPo3a y KPbIC C
BO3pacCTHON crnoHTaHHOW rumneprensueit (Aged-Spontaneously Hypertensive Rat, SHR),
KOTOPYIO paHee HCroib3oBanu misi aeMoHcTpauuu 3ddextuBnoctn WT-RLX (Lekgabe et
al., Hypertension 46:412-418, 2005); u 5) kpbIcHHasi MOZENb CYKEHHUSI MPOCBETA TPYAHOTO
otnena aopthl npu neperpyske gasienuem (Kuster et al., Circulation 111:420-427, 2005). B
JOTOJHEHHE K 3TUM MOJEJNSIM, aKTUBHOCTh MOAM(UIIMPOBAHHBIX PEJIAKCUHOB TAKKE MOMKET
OBITH oOmpenesieHa Ha coladybeill MONENH, TaKOH KakK y HOPMAaJbHBIX co0ak W cobak ¢
unayuuposanHoit HF. Kpome Toro, 3T aHaiu3bl MOTYT ObITh BBITIOJHEHBI IJIsI OTPeaeNIeHHS,

s¢pdexTuBeH M MOMUPUUIMPOBAHHBIN pPENAKCHH TMPU €ro BBEICHWH HE TOJBKO B
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NpOQHIAKTHIECKOM PEKHUME, HO TakKe B TEpareBTHYECKOM pexkume. Kpome Toro,
MOAN(PUIIMPOBAHHBIE PEJNAKCHHBI MOTYT OBITH MPOTECTUPOBaHBI Ha Mopeisix (¢uoposa,
Bkyrouast roueunblii (Yoshida et al., Nephrol. Dialysis Transplant 27: 2190-2197, 2012),
nerounsiii (Huang et al., Am. J. Pathol. 179:2751-2765, 2011) u nedeHouHslii pudOpo3
(Williams et al., Gut 49:577-583, 2001). Hanpumep, 3¢ ¢dexTnuBHOCTE MOAU(PHULUPOBAHHOTO
peaKkCMHa MOXKHO CpaBHUTHb € 3(PQPEKTHBHOCTBHIO peNakCHHA AWKOro THMa (Harpumep,
YeJIOBEUECKOrO PeJIaKCUHA AUKOTO THIIA).

BBeneHHble KOJIMUYECTBA pENAKCHHA, IOJUIENTUAOB pEelTaKCHHA W/WMIM aHaJOTOB
peNaKkCHHa MO HACTOSIIEMYy H300PETEHHIO MOTYT BapbUPOBATBbCS U, B YaCTHOCTH, IOJIKHBI
OCHOBBIBaTbCS Ha PEKOMEHIALMIX M INMPEANHCAHUSAX KBAJU(PHUIMPOBAHHOIO Bpada. TodyHOE
KOJIMYECTBO pENIaKCHHA, TMOJNUMNENTUAOB pENaKCHHA W/WIM AHAJIOTOB pENakCHHAa I10
HACTOSIIEMY H300PETeHUIO COCTaBJIIET BOMNPOC TMPENNOYTEHHH CyOBEKTa OTHOCUTEIBHO
Takux (PAKTOPOB, KAaK TOYHBIA THUI W/WIN TSHKECTh COCTOSIHUS, IOUIEXKAINErO JICUEHHIO,
COCTOSIHUSL TaLlMEHTa, IIO/IBEPraeMOro JIYEHHUIO, TaK K€, KaK U JPYruX HHIPEJUEHTOB
KoMmo3uuuu. M3o00pereHne MOXeT Takke BKJIOYATh BBEICHHE TEPANeBTHUECKH
3¢ PEeKTHBHOTO KOJIMUECTBA APYIOT0 aKTUBHOTO areHTa. BBOAMMOE KOJIMYECTBO MOKET JIETKO
ONPeAeNNTh CHEeNUAINUCT B JAHHOH o00JacTM Ha OCHOBAHMU CBENEHWH O Tepanuu
PEJIaKCHHOM, JOCTYITHBIX TePANUsX PENAKCUHOM W/HITH IPYTHX aHAJOTOB PEJIAKCHHA.

CoenuHeHHss MO HACTOSIEMY H300PETEHUI0 MOKHO TMPHUMEHSTH JUIS YMEHBIICHUS
IUIOINAAM  MHOKapaa, TOpaKeHHOH WH(apKTOM, H s NPOPUIAKTUKA BTOPUYHBIX
uHpapkroB. Kpome Toro, mnpeanmaraercs NPUMEHEHHE COEIMHEHUH IO HACTOSIIEMY
u300peTeHnI0 Ui NPOQUIAKTHKH /WU JIEYeHHUs TPOMOOIMOONINYECKUX HapyIIeHHIH,
penepdy3MOHHOTO TOBPEKACHHUS MOCIE UIIEMHH, MUKPO- U MAaKPOCOCYAHCTBIX MOPAKEHHH
(BacKkyJuTa), apTePUANbHBIX M BEHO3HBIX TPOMOO30B, OTEKOB, UIIEMUM, TAKUX KaK UH(PAPKT
MHOKap/a, UHCYJbT U TPAH3UTOPHBIC UINEMHUYECKHUE aTaKH, JJIsI KapAHO3AIIUTBl B CBS3H C
OTepaLysIMU IIYHTUPOBAHHUS KOPOHAPHOW apTepuu (IIYHTHPOBAHUE KOPOHAPHOU apTepHiy,
CABQG), nepBHYHON YpEeCKOKHOH TPAHCIIOMUHAIBHON KopoHapHo# aHruoruiactuku (PTCA),
PTCA nocne tpombomusuca, cmnacatenbHass PTCA, mepecagka cepaua u onepanuy Ha
OTKPBITOM CepALe, U JJIS 3alUThl OPTaHOB B CBS3M C TPAHCIUIAHTALMEH, [IYHTUPOBAHHUEM,
KaTETePHBbIM HCCIICOBAHUEM M JAPYTUMH XHPYPTUYeCKMMH mpouenypamu. Kpome Toro,
NpeaiaraeTcsi IPUMEHEHHE COEAMHEHUH 10 HACTOSIIEMY M300pPETeHUI0 Ui MPOPUIAKTHKA
/WM JIeYeHHWs PECIHUPATOPHBIX HAPYLIECHWH, TaKUX Kak, HampuMep, XPOHHUYECKas

oOcTpykTHBHAst 60e3Hb Jierkux (Xxponudeckuii Oporxut, COPD), actma, sMdpu3zema Jierknx,



84

OpOHXO3KTa3bl, MYKOBUCHUAO03 (MYKOBHCHHIO03) U JIETOYHAs TUIIEPTCH3Us, B YACTHOCTH,
JIeTOYHAs apTepUabHasi THIIEPTEH3HS.

HHHIOCTpaTI/IBHbIe BAPHUAHTDBI OCYILICCTBJICHHUA HaCTOALICTO I/1306peTeHI/I$I
obecneunBaT MpUMeHEeHHe MOTU(PHULIMPOBAHHOTO PEIAKCHHA 10 HACTOSIIEMY H300PETeHHUIO
B KAaueCTBE JIEKAPCTBEHHOIO CPEACTBa sl MPO(HMIAKTUKH W/WIKM JIedeHHus: 3a00JieBaHUIA
IMOYCK, BKJIHOYasA, HO 663 OrpaHu4CHUsl, OCTPBIC U XPOHUYCCKHE 3a6OJ'IeBaHI/I$I IIOYCK, U
OCTPYHO U XPOHUYCCKYIO ITOUCHHYIO HEAOCTATOYHOCTH, a4 TAKXKE OCTPYHO U XPOHUYCCKYIO
MOYEYHYIO TUC(YHKIHUIO, BKIFOYAsi OCTPhIE U XPOHUUECKUE CTAUH MOYEIHON TUCHYHKIIMU C
HEOOXOIMMOCTBIO U 0€3 HEeOOXOANMOCTH THAJIN3a, & TAK)KE OCHOBHBIE UJIH CBSA3aHHBIE C 3TUM
3a6OHeBaHI/IH IMMOYCK, TAKHEC KaK ITOYCHHAas FI/IHOHep(bySI/Iﬂ, BbI3BAHHAs JUAJIM30M I'MIIOTCH3UA,
rJaoMepyJonaTtuy, KiyOo4dkoBass W TyOyJsipHas NPOTEMHYpHs, OTEK IIOYeK, IeMaTypus,
NEepPBUYHBIN, BTOPUYHBIN, a TaKKe OCTPBIi M XPOHMYECKUH TJIOMepyIoHe(pHT,
MeMOpaHO3HBIH U MeMOpaHONpoNu(epaTUBHBIN TNIOMEpPYIOHePPHUT, CHHAPOM AJbIOpTa,
IJIOMEPYJIOCKIepO3, HMHTePCTULMANbHbIE 3a00NeBaHMs KaHAIbLEB, HedpomaTudeckue
3a00J1eBaHMsl, TAKHE KaK MEPBUYHBIE M BPOXKIEHHbIE 3a00JI€BaHNs NTOYEK, BOCTIANIEHHE TIOYEK,
MMMYHOJIOTHYECKHEe 3a00JIeBaHMs [TOYEK, TAKHE KaK OTTOP’KEHHE MOYEYHOrO TPAHCIUIAHTATA,
BBI3BAHHBIE HMMMYHHBIMH KOMIUIEKCAMM 3a00JI€BaHHs IIOY€K, a TaKKe BBbI3BAHHbIE
UHTOKCHKalel Hedpomarudeckue 3aboneBanusi, auadeTHdeckue W HequaOeTHYeCKue
3a00j1eBaHusI MOYEK, MUETOHEePPUT, KUCTO3HBIE MOYKH, HEHPOCKIEPO3, THIIEPTOHHUECKHI
Hepockiepo3, HePpPOTHUECKHIT CUHIPOM, KOTOPbIE XapaKTEPU3YIOTCS U IHATHOCTHYECKH
ACCOLUHUPYHOTCHA ¢ aHOMAJIbHBIM CHUKCHUEM KIIMPCHCA KPCATHUHUHA I/I/I/IJII/I 3KCerL[PIefI BOIbI,
AHOMAJIbHO MOBBIMIECHHBIMU KOHUCHTPALUAMN MOYCBUHBIL, a30Ta, KaJlusd I/I/I/IJII/I Kp€aThuHHUHA B
KPOBH, M3MCHCHHEM AKTUBHOCTU ITOYCYHBIX (bepMeHTOB, TAKHUX KaK T[IYTAMUJICUHTETA34a,
OCMOJISIPHOCTM  MOYM W 00BemMa  MOYH, TIOBBIIIEHHOH  MHKPOAJIbOYMHUHYPHEH,
MaKpoaIbOYMUHYpHEH, KIYOOUKOBBIMH W apTEPHOSPHBIMH MOPAKEHHMSIMH, TpyO4aTon
aunaranued, runeppochareMueii u/ i HeOOXOIMMOCTBIO THAITH3A.

Kpome Toro, MomupuIIMpOBaHHbIA PEaKCHH O U300PETEHUI0 MOXKHO NMPUMEHSTH B
Ka4eCTBE JIEKAPCTBEHHOTO CpPEeACTBA ISl NPOQUIAKTHKH W/WIA JIEYEHUS TOYEYHON
KapLUUHOMBI, IOCJ€ HEMOJHON pe3eKUHH TMOYKH, OOe3BOXKHMBAHUS IOCTE YPE3MEPHOro
yr[OTpe6.]'IeHI/I$I AUYPETHUKOB, HEKOHTPOJUPYEMOTO ITOBBILICHUA apTCPUATIBHOTO JaBJIICHUS IMTPU
3JIOKAYECTBEHHOH T'MITEPTEH3UH, OOCTPYKUMU M MH(PEKUHsS MOUYEBBIX NMyTeH, aMHJIONI03a, a
TaKXKE€ CHUCTEMHBIX 3216OJ'IeBaHI/II\/'I, CBsA3AaHHBIX C TMOBPCKIACHUEM K.]'IY6OLIKOB, TAKHUX Kak

KpacCHas BOJTYaHKA, U PEBMATUYCCKUX UMMYHOJIOTUYCCKUX CUCTEMHBIX 336OHeBaHI/II\/'I, a TAKXKE
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CTEHO3a MOYEYHOW apTepuH, TPoMOO3a IOYEYHOH apTepuu, TPOMOO3 MOYEYHOW BEHHBI,
BBI3BAHHOH aHAJNbIreTHKaMU He(ppOmaTHUH U alua03a MOYEUHbIX KaHAJIBIIEB.

Kpowme TOTO, HacTosIIIee u3odpereHne obecrieunBaeT MpUMEHEHHE
MOAN(PUIMPOBAHHOTO PENIAKCHHA 110 HACTOSIIIEMY H300PETEHHIO B KAYECTBE JIEKAPCTBEHHOTO
cpeacTBa sl NPOPUIAKTUKN W/UITH JISYCHNUSI HHAYLUPOBAHHBIX KOHTPACTHBIM BELIECTBOM U
WHyLIUPOBAHHBIX JIeKapCTBEHHBIMU CpencTBaMu OCTPBIX U XPOHHYECKHX
MHTEPCTULIMANIBHBIX 3a00JIeBAaHUN MTOYEK, META00JINIECKOrO CHHAPOMA U TUCITUTIEMHUH.

Kpowme TOTO, HacToOsLIee u3odpereHue obecrieynBaeT MPUMEHEHHE
MOAU(DUIIMPOBAHHOIO peNaKCHHA MO M300PETEHHI0 B KAueCTBE JIEKAPCTBEHHOI'O CPEACTBA
11 PO UIAKTUKY, OOJIerdeH s U/ UK JISUEHHs! TIOCIEACTBUN WIIM CUMIITOMOB, CBSI3aHHBIX C
OCTPBIMH H/MJIN XPOHUUECKUMU 3a00JI€BaHUSAMH NOYEK, TAKUMHU KaK OTEK JIETKUX, CepAedHas
HEJOCTATOYHOCTb, YPEeMHs, aHeMHs, HapyIIeHUsl 3JEKTPOJUTHOro oOMeHa (Hampumep,
TUNepKaIueMusi, TUIIOHATPUEMHUS), & TAaKXKe MeTab0JIN3M KOCTHOM TKaHH U yTIIEBOJOB.

Kpome  ToroO, HACTOsIIIee uzobpereHue  obecrnevynBaeT NpUMEHEHHE
MOAM(DULIPOBAHHOTO PEJIAKCHHA MO0 M300PETeHHI0 B Ka4eCTBE JIEKAPCTBEHHOI'O CPEACTBA
AN yIAYYIIeHus, CTaOMIM3aldy WJIM BOCCTAHOBJEHUS (YHKLMM TOYEK Yy MAlNeHTa,
HY’KJAIOLIErocsl B 3TOM, HApUMep, Y NalueHTa ¢ 3a001eBaHneM MoYeK, KaK OIHUCAHO BhILIE.

JIOTIOSTHUTEIbHBIE WJTIOCTPATUBHBIE BAPUAHTBI OCYLIECTBICHHS OOECIIEYHBAIOT
NpUMEHEHHe MOAU(PULMPOBAHHOTO pEJaKCHHA I JICYeHUs W/WiIM TpPOPHUIAKTUKA
3a00NeBaHM JIETKHX, OCOOCHHO AaCTMAaTHYECKHX PAacCTPOMCTB, JIETOYHOW apTepHaIbHOM
runieprensun (PAH) u apyrux ¢opm nerounoii runeprensuu (PH), Bkirouast 3aboseBanus
JeBbIX otnenoB cepaua, BUY, ceprnoBunHo-kinerounoit anemun, Tpombosmobonmuu (CTEPH),
capkouno3a, COPD wmm neroyHass THNEPTEH3WH, CBA3aHHOH ¢ (UOPO30OM Jerkux,
XPOHUYECKOU 00cTpykTHBHOM OoJie3nu jterkux (COPD), ocTporo pecriuparopHOro JUCTPECC-
curnpoma (ARDS), octporo nospexxaenus aerkux (ALI), nedpunura anbda-1-anTuTpuncuna
(AATD), ¢ubposza nerkux, sMmpu3eMbl Jerkux (Hampumep, SMQPHU3EMbl JIETKUX, BBI3BAHHON
CHUrapeTHbIM bIMOM) U MykoBuctunosa (CF).

JIOTOTHUTENbHBIE WJTIOCTPATUBHBIE BAPUAHTHI OCYLIECTBICHHS OOECIIEYHBAIOT
NpUMEHEHHe MOAU(PUIMPOBAHHOTO pEJAaKCHHA U JICYeHHUs W/WiIM TPOQPHIIAKTUKA
(uOpO3HBIX HAPYIIEHHH, BKIFOYast (UOPO3HBIE HAPYLICHUSI BHYTPEHHUX OPTraHOB, TAKUX KaK,
HAIpuUMep, JIeTKOe, Cephle, MOYKa, KOCTHBIA MO3T W, B YaCTHOCTH, IEYEHH, a TaKKe

nepmaronorundeckoro ¢puodposa u GruOpO3HBIX HAPYIICHUH 3PEHUSI.
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Kpome TOTO, HacTosIIee u3odpereHne obecrieynBaeT MpUMEHEHHE
MOAU(UIMPOBAHHOTO pENAKCHHA Ui TPUTOTOBJICHHS JIEKAPCTBEHHOTO CPENCTBA IS
JeUeHHst W/ NPOQPHIIAKTHKH PACCTPONUCTB, B YACTHOCTH, YIIOMSIHYTBIX BBIIIE PACCTPOICTB.

Hacrosimee wu3obperenue, kpome TOro, obecrneduBaeT Crocod JIeYeHHUs W/WiH
NPEeAyNpeXAeHUs] HapyIIeHWH, B YaCTHOCTH, YIOMSHYTBIX BBII€ HAPYIICHUH, C
uCronb3oBaHUeM  3(dexTuBHOro - KonMyecTsa MO MeEHbIIEH ~— Mepe  OOHOro
MOAN(PUIMPOBAHHOTO PEJIAKCHHA MO N300PETEHHIO.

Hacrosimee nzobperenue, kpoMe Toro, odecrnednBaeT MOIUPUIIMPOBAHHBINA PEAKCHH
IUTsl IPUMEHEHUS B CrIoco0e JiedeHusT W/ Iii PO HIIaKTHKY UIIeMUYeCKor OOJIe3HH ceplla,
OCTPOr0 KOPOHAapHOTO CHHAPOMA, CEPIEYHON HEJOCTAaTOYHOCTU (HampuMep, OCTpOH
CEepAEeYHON HENOCTaTOUYHOCTH, XPOHUYECKON CEpACYHON HENOCTATOYHOCTH WU 3aIyIIEHHOU
CeplIevHON HeJOCTATOYHOCTH), U HH(APKTa MUOKApAA.

dapmareBTHYeCKNe KOMIO3UIHMH, MOIXOASAIINE Al NMPUMEHEHUs B CHocodax Hu
KOMITO3HMLIMSIX IO HACTOAIIEMY H300PETEHHUIO, BKJIIOYAIOT KOMIIO3HLIUH, B KOTOPHIX aKTHBHbBIE
MHIPEUEHTHI conepkarcst B 3(pHeKTHBHOM KOIMUYECTBE AJIST JOCTHIKEHHSI HAMEUSHHOW LIeIH,
HarpuMep, I JIeYeHHsl cepledHoi HemoctaroyHocTH. Omnpenenenue 3((GEKTHBHOH O3bI
HAXOAMTCS B TIpefeNax KOMIIETEHIMH CIELHUAINCTOB B JAaHHOH OOJacTH C  y4erom
HACTOSIILETO H300PETeHHMSI.

Jdnsa  moOoro coeawHeHus TepaneBTHYeckd dSpdexkTuBHas no3a MokeT ObITh
NePBOHAYAIPHO OLIGHEHa JHOO B aHAJNW3aX in Vitro, HampuUMep, aKTHUBALMU pPELenTopa
RXFP1, ex vivo B H30JUPOBAHHBIX Mep(y3UPOBAHHBIX CEpALAX KPBIC, JIUOO HAa MOJIEINSX
JKUBOTHBIX, OOBIYHO MBIIIEH, KPBIC, KPOJUKOB, COOAaK Ui CBUHEN. JKUBOTHAsI MOZIEIb TAKKe
UCTIONB3YEeTCS ISl AOCTH)KEHHUS KEeJJAaeMOro AWara3oHa KOHLEHTPALUi M MYTH BBEICHMUSL.
Taxast uHpOpMaLMA 3aTEM MOXET ObITh HCIOJIb30BAHA JUIS OMPENENIEHUs MOJIE3HBIX 1103 U
MyTel BBEAEHUS JIFOSAM.

Tepaneprnyecknn  >(pQexTHBHasE 1032 OTHOCUTCA K  TAaKOMy  KOJHUYECTBY
MOAU(UIIMPOBAHHOTO PEJIAKCHHA, KOTOpOE OCiabiiieT CHMITOMBI WM  COCTOSIHHE.
Tepanesrudeckass 3(P(HEKTUBHOCTP W TOKCUYHOCTh TaKUX COEOUHEHHH MOKET OBITh
OmpenesieHa C TOMOIIBID CTAHAAPTHBIX (papMALEBTHUECKUX MPOLENyp i1 Vifro WIu
SKCIIEPUMEHTANIBHBIX JKUBOTHBIX, Hampumep, ED5S0 (no3a, Tepanesruuecku 3¢ dexkTuBHas y
50% nacenennst) u LDS0 (nosa, neranpras miust 50% naceneHus). COOTHOIIEHHE 103 MEKAY
TEPANEeBTHUECKUM M TOKCHYECKHUM 3(QPeKTaMHu MPEeNCTaBIAET TEPANeBTHUECKUN HHIEKC,
KOTOpBII MOXeT ObITh BbIpakeH Kak cootHomeHne EDSO/LDS0. HWmmoctpaTuBHBIE

(I)apMaLIeBTI/ILIeCKI/Ie KOMIIO3UIIMKU ACEMOHCTPHUPYIOT BBICOKHE TEPANCBTUYCCKUE HWHACKCHI.



87

JlaHHble, TONy4YEHHBbIE B pe3yJbTaTe AHAJIM30B /1 VilFO U WUCCIEAOBAHUN Ha >KUBOTHBIX,
UCIIOJIB3YIOT MpPHU COCTABJIEHUU [AMANa30Ha JO3UPOBOK JUIsI HCIOJBb30BAHUS YEJIOBEKOM.
Jlo3UpoBKa TakuUX COEQUHEHHWI JIeKUT, HAmpuMep, B J[MaNna3oHe LUPKYJIHPYIOIIUX
KOHIIEHTpalul, KOTopble BKIHOYAIOT EDSO ¢ MUHUMAabHON TOKCHYHOCTBEO WM Oe3 Hee.
J103UpOBKa U3MEHSETCs B 5TOM JUANa30HE B 3aBUCUMOCTH OT UCIIONIb3YEMOH JIEKAPCTBEHHON
(bOpMBI, YyBCTBUTENLHOCTH MALIMEHTA U Iy TH BBEICHMSL.

Kak mpaBuio, pasmep no3bl MoxeT Bapbuposarb OT 0,1 1o 100000 mumiurpammos
oOmieli 03bl B 3aBUCUMOCTH OT IyTH BBeAEHUsA. PyKOBOJACTBO OTHOCHTEIBHO KOHKPETHBIX
JO3UPOBOK U CrocoOOB nocTaBKU npuseneHo B nuteparype. Cm. matentsl CILIA 4657760;
5206344; unn 5225212,

XIII. KomonHnanuu

MonuduimpoBaHHbIi pellakCHH MO U300PETEHHUI0 MOXKET OBITh BBEICH OTAEIbHO HIIH
B KOMOMHALMM C JPYTUMU AKTUBHBIMH COCAMHEHMSMH. B 5TOM KOHTEKCTe TepMUH
«KOMOHMHALUS» OXBATBIBAET JIOOBIE CIOCOOBI OIHOBPEMEHHOIO HIIM IOCJIENIOBATEIBHOTO
BBEJICHHs, HE3aBHCHUMO OT TOTO, COIEPIKHUTCS JIM MOAU(PHLIHNPOBAHHBIN PEIAKCUH U APYroi
areHT B OAHOHN M TOMW )K€ KOMIO3ULIMM WM BBOASATCS Pa3AebHO, IPU 3TOM BBEIEHUE MOXKET
OCYLIECTBJIATBCS C TIOMOINBIO OZHOTO W TOTO € WM pPasHbIX CIIOCOOOB BBEICHUS.
Hacrosimmee wu3oOpereHne obOecrnedynBaeT JIEKAPCTBEHHBbIE CPEACTBA, COAEpIKALIME 10
MEHbLIEH Mepe OAWH MOAU(PUIMPOBAHHBIA pETAKCMH W OOUH WM  HECKOJIbKO
JOTIOJTHUTEIbHBIX aKTHBHBIX HHIPEIMEHTOB B (DapMALIEBTUYECKUX KOMIIO3HLHUSIX, B KOTOPBIX
OH CMEIIaH CO BCIIOMOTATENbHBIM BeIeCTBOM(aMu) WiH (apMarieBTHIECKH MPUEMIIEMbIMU
HOCHUTEJISIMH, IS JICUSHUsT W/ W TPO(YUIAKTHKH YIIOMSIHYTBIX BBIIIE HAPY IIEHHH.

[Monxonsimue akTHBHBIE HHIPEAHEHTHI U1 KOMOWHAIIMY MOTYT BKJIFOUATh, B KAUECTBE
NpUMepa. AaKTHBHbIE HMHIPEAHEHTHI, KOTOpPbIE MOIYJUPYIOT JIMIIUAHBIA  OOMeEH,
NPOTHBOANAOETUYECKHE CPENCTBA, TUIIOTEH3UBHBIE ar€HThI, YCHIIMBAKOLINE TIepPY3HI0 1/ TN
AHTUTPOMOOTHYECKUE AreHTbI, AHTUOKCHIAHTHI, AHTArOHHUCTBl XEMOKHHOBBIX PELENTOPOB,
UHruOUTOpHI p38-KMHA3bl, aroHUCTbI NPY, aroHHCThI OpEKCHHA, aHOPEKCUTE€HHBIE CPEIICTBA,
unrnoutopel  PAF-AH, nporuBoBocmanutenshbie  cpencrtsa  (mHrudbutoper COX,
antaroHuctsl LTB4-penenTopoB), aHaIbreTHKH, HAPUMEp, aCUPUH, UHTHOUTOpPBI P2Y 12,
takne Kak kjonuporpen, uHruoutopel PCSK9, Takme kxak sBomokymad (REPATHA) wumm
anmupokymad (PRALUENT), antunpeccaHTsl 1 pyrue ncuxohapMaKkoIOrHIeCKie CpeacTBa.

Hacrosimee nzobperenue, kpome Toro, odecrneynBaeT KOMOWHAIIUY 10 MEHbINEH Mepe
ONHOTO MOIM(UIMPOBAHHOTO pEJNaKCHHA 110 MEHbLIEH Mepe C OAHUM aKTUBHBIM

HUHIPECAUCHTOM, HU3MCHSAO UM MeTab0aIu3M JIMITU OB, HpOTI/IBOJII/Ia6eTI/ILIeCKI/IM CpEACTBOM,
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AKTUBHBIM MHTPEIUEHTOM, CHIDKAIOLINM KPOBSHOE JABJICHNUE, W/WUJIH areHTOM, O0JIaJaroIuM
AHTUTPOMOOTHUECKUMHU P PEeKTaMH.

MonnuipoBaHHbIA PETaAKCHH MOYKHO KOMOHMHHPOBATH C OJHUM WJIM HECKOJIbKUMHU
AKTUBHBIMH HWHIPEOUEHTAMH, MOAYJIUPYIOIIMMHA MeTaOONM3M  JIMIHIOB, HAIpPUMED,
unrunouropamn HMG-CoA-penykrassl, naruouropamu skcnpeccun HMG-CoA-penykrassl,
uHruouropamu cunresa cksaneHa, uHruouropamu ACAT, mrnykropamu penenropa LDL,
uHruouropamu abcopOIMM XOJNECTepUHA, MOJMMEPHBIMH aAcopOepaMH JKENYHbIX KHCIIOT,
uHruouropamu peadbcopOLMK SKeMUHBIX KUCHIOT, uHruobutopamu MTP, wunruOuropamu
numnassl, aktuaTopamu LpL, ¢pubparamu, HIaLIMHOM, arOHUCTAMH HUALIMHOBBIX PELIETITOPOB,
unruouropamu CETP, aronncramu PPAR-0, PPAR-y w/unu PPAR-6, monynsaropamu RXR,
monynsatopamu FXR, wmoxynstopamu LXR, ropMoHamu IIUTOBUAHOW JKeNe3bl /UM
MHMETHKaMu THpeouanHa, wuHruOutopamu ATP-nmurparnuasel, aHtaromuctamu Lp(a),
AHTArOHNCTAMH KaHHAOMHOMIHOTO peLentopa 1, aroHMCTaMH peLenTopa JIeNTHHA,
aronuctamu  OomOe3nHOBOro  perenropa, uHruOutopamu  PCSK9,  aronucramum
T'MCTAMUHOBOTO PELeNTOPa M AaHTHOKCHAAHTAMU/TIOTJIOTUTENISIMUA CBOOOTHBIX PAIHKAJIOB.

B HeKkOTOpBIX BapHaHTaX OCYLIECTBICHUs] MOAMPUIMPOBAHHBIA PEIAKCHH BBOIST B
xoMmOnHatu ¢ uHruouropom HMG-CoA-penykrasbl U3 Kjacca CTaTHHOB, HaIlpuMmep,
JIOBACTATUHOM, CHUMBACTATHHOM, TIPABAaCTaTUHOM, (PJIyBaCTATUHOM, AaTOPBACTATHHOM,
pO3yBAaCTaTUHOM  WJIM  TUTABACTAaTHHOM. B 1pyroM  BapuaHTe  OCYIIECTBJICHHUS
MOAU(UIIMPOBAHHBINA PENAKCHH BBOAST B KOMOMHALIMM C MHTHOUTOPOM CHHTE3a CKBAJICHA,
Hanpumep, BMS-188494 wumu TAK-475. B n1pyroM BapuaHTe OCYLIECTBJICHHUS
MOAU(UIIMPOBAHHBIA peNlakCUH BBOAAT B KoMOuHaimu ¢ uaruouropom ACAT, Hanpumep,
aBaCMMHUOOM, MEJTUHAMUAOM, NaKTHMUOOM, s¢pmormpmudom wmm SMP-797. B nmpyrom
BapUAHTE OCYIIECTBJICHUS APYrol MOAMU(UIIMPOBAHHBIA PEIAKCUH BBOISAT B KOMOWHAIINU C
UHruoOuTOpoM abcopOumu  XOJieCTEpHHA, HAmNpUMep, 33E€TUMHOOM, TUKBH3HIOM WU
naMakBe3uzioM. B 1pyrom BapuaHTe OCYIIECTBICHUS MOIU(UIIMPOBAHHBIA PEAKCHH BBOIST
B KOMOuWHanuu ¢ uaruouropom MTP, Hanpumep, umrummranuaom, BMS-201038, R-103757
wi JTT-130. B npyroMm BapuaHTe OCyIIECTBIECHUS] MOTH(DUIIMPOBAHHBINA PEIAKCHH BBOIST B
KOMOWHAIIMM C WHTHOMTOPOM JIMMA3bl, HAmpuMmep, opiucratoM. B napyrom Bapuante
OCYINECTBIIEHUs] MOIU(MUIIMPOBAHHBIA PENAKCHH BBOASAT B KOMOWHAIIMM C TOPMOHAMH
IIUTOBHUIHOMN KeJe3bl H/UIM MUMETHKOM THPEOUANHA, HanpuMep, D-Tupokcuaom mmm 3,5,3'-
tpuitontuponraoM (T3). B pgpyrom BapuaHTe OCYINECTBJICHHS MOAM(DHULINPOBAHHBIN
pENaKCHH BBOIST B KOMOWHALIMM C arOHHCTOM peLenTopa HHALWHA, HAPUMEDP, HUALIHOM,

alMIIMOKCOM, aimdpaHoM wuiaM pajaekonoM. B apyrom BapuaHTe OCYINECTBIICHUS
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MOAN(UIIMPOBAHHBIN pPENaKCUH BBOIAT B koMOmHaiuu ¢ uHruouropom CETP, manpumep,
nanmuerpannOoM, BAY 60-5521, ananerpanu6om mnu CETP-Bakiunoi# (CETi-1). B npyrom
BApUAHTE OCYIIECTBICHUS MOAMDULMPOBAHHBIA PpENAKCUH BBOAAT B KOMOWHALMK C

aronucroM PPAR-y, Hanpumep, U3 kjacca THa30JUAUHIMOHOB, HAIpUMEpP, MHOIJIUTA30HOM

>
WIN POCHIJIMTA30HOM. B npyrom BapmaHTe OCyIIeCTBIEHUS] MOAM(DHULINPOBAHHBIN pETaKCUH
BBOZAT B kKoMOuHanmu ¢ aronuctoM PPAR-6, manmpumep, GW-501516 i BAY 68-5042. B
APYyroM BapHaHTE OCYLIECTBIEHHsS MOIU(PUIMPOBAHHBIM PEAKCHUH BBOAST B KOMOMHAIIUH C
MOJIMMEPHBIM a/1ICOPOEPOM KETUHBIX KHUCJIOT, HAIIPUMEP, XOJIECTUPAMUHOM, KOJIECTUIIONOM,
xoneconBamoM, CholestaGel unm xonmectumupom. B npyrom BapuaHTe OCyIIECTBIIEHUS
MOAU(UIMPOBAHHBI PENaKCUH BBOAAT B KOMOMHAIMM C MHTHOMTOPOM peadcopOuuun
JKEeTYHBbIX KucioT, Hampumep, unruoutopamu ASBT (= IBAT), takumu kak, Harpumep,
AZD-7806, S-8921, AK-105, BARI-1741, SC-435 wunu SC-635. B ppyrom BapuaHTe
OCYLIECTBJIEHHS MOAN(PULIPOBAHHBII PETAKCHH BBOAAT B KOMOMHAIIMU C AHTHOKCHIAAHTOM/
HOTJIOTHTENEM CBOOOAHBIX pajMKaioB, Hampumep, npodOykomnoMm, AGI-1067, BO-653 wmm
AEOL-10150. B npyrom BapuaHTe OCYIIECTBICHUS MOAUUIIMPOBAHHBINA PEIAKCHH BBOJST B
KOMOMHAIIMM C aHTAarOHUCTOM KaHHAOMHOMIHOTO peLentopa 1, Hampumep, pUMOHA0AHTOM
unu SR-147778.

MonupupOBaHHbIA PEJAKCHH MOXXHO KOMOHMHHPOBATH C OJHUM WJIH HECKOJbKUMHU
NPOTHBOAUAOETUYECKMMHU CPEICTBAMH, HAPUMEpP, UHCYJIMHOM M TPOM3BOIHBIMU MHCYJIMHA,
cyabpoHUIMOUEBUHAMY, OWTryaHHIAMH, MPOU3BOIHBIMHA METJIMTUHHUIA, WHTHOUTOpPAMHU
TIIOKO3uAasel, aronuctamu PPAR-ramma, wuHruOuropamu aunenTuauinentuaassl 1V
(uaruburtoper  DPP-1V), okcagna3oquauHOHAMH, THA30JUAMHINOHAMH, AarOHUCTAMH
peuentopa GLP 1, aHTaroHucTamMu ritoKaroHa, CeHCHOMIN3aTOPaMH HHCYJINHA, arOHUCTAMHU
peuentopa CCK 1, aroHucramu perenropa JIENTHHA, UHTHOUTOpaMu (PEepMEHTOB MEUeHH,
YUaCTBYIOIIMX B CTUMYJSILUM TJIOKOHEOTeHe3a W/WINM TJIUKOTEHOJH3a, MOIYJISTOPaMH
3axBaTa IJIFOKO3bI, & TAK)KE BEIECTBAMHU, OTKPBIBAIOLIMMHU KaJHEBbIE KAHAIBI.

B HekoTOpBIX BapuaHTaX OCYINECTBJICHUS MOIU(PULMPOBAHHBIA PEJAKCHH BBOIST B
KOMOMHAIMM € UWHCYJMHOM WJIM TPOM3BOAHBIM WHCYJMHAa. B apyrom BapuanTe
OCYINECTBIIEHUs] ~ MOIWU(UIMPOBAHHBIA  pPEJAKCHMH  BBOOAT B KOMOMHAmuMm  C
CyJIb()OHUIMOUEBUHON, HAmpuUMep, TOJOYTAMHUIOM, TIIIMOSHKJIAMHUIOM, TJIHMETHPUIIOM,
TIUNA3HIOM UM TIUKIa3UI0M. B pyrom BapuaHTe OCyIIECTBIEHUS MOAU(UIIMPOBAHHBIN
pEeNaKCHH BBOIAT B KOMOMHAIMHM C OWTryaHHIOM, Hampumep, MeTdopmuHOM. B npyrom
BApUAHTE OCYLIECTBICHUS MOAM(ULIMPOBAHHBIA pENAKCUH BBOAAT B KOMOWHALUU C

NPOU3BOAHBIM METJIUTUHUAA, HAIPUMED, PEHATTIUHUAOM WM HATCTIIMHUIOOM. B Apyrom
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BAPUAHTE OCYINECTBJICHHsS MOAM(PULUPOBAHHBII pENAKCHMH BBOOST B KOMOMHALIUK C
UHTUOUTOPOM TIIFOKO3HMIA3bl, HAIPUMED, MUTIIMTOJIOM K akapOo3oi. B npyrom BapmanTe
OCYLIECTBJICHHsST MOAWU(HUIMPOBAHHBIA PEJAKCUH BBOISIT B KOMOHMHALMM C HMHIHOMTOPOM
DPP-IV, mwnanpumep, CUTAarIMOTHHOM M BWIJANIMOTHHOM. B 1gpyrom  Bapuante
OCYLIECTBJICHHs MOIU(ULIMPOBAHHBIN PEJAKCUH BBOIST B KOMOMHALMH ¢ aroHHCcTOM PPAR-
raMMa, Hampumep, U3 Kiacca THA3OJIMHAMOHOB, HANpUMeEp, MHOTJINTA30HOM WU
POCHUTIIMTA30HOM.

MonuduimpoBaHHbIil peTakCHH MOXKHO KOMOMHHPOBATh C OJHUM HJIH HECKOJIbKUMH
AKTHBHBIMU MHIPEIUSHTAMHU, CHI)KAIOIMMH KPOBSIHOE IaBJICHUE, HAIPHMEP, aHTarOHUCTAMH
KaJibLysl, aHTaroHuctamu anruorensuHa I, marmburopamu ACE, mHruburopamu peHHHa,
Onokaropamu  Oera-peLenTopoB,  OnokaTopaMu  anb(a-pelenTopoB,  IUYPETHKAMHY,
AHTArOHHUCTAMHU  aJIbJIOCTEPOHA, AHTArOHHCTAMH MHHEPAJOKOPTUKOHIHBIX PELEeNTOPOB,
unruouropamu ECE, nuaru6uropamu ACE/NEP u naruburopaMu Ba3onenTiaassl.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS MOAMPUIMPOBAHHBIA PEIAKCHUH BBOIST B
KOMOMHAIMM C AaHTarOHUCTOM KaJIbLMs, Hampumep, HUPEAUIHHOM, aMIIOJUIIHHOM,
BEparaMmiIoM WK AUITHA3eMOM. B pyrom BapmanTe OCyInecTBIeHHs MOAU(DHULIINPOBAHHBII
peTaKCHH BBOZAAT B KOMOMHALIMM C aHTArOHHCTOM aHTHOTeH3MHa I, Hampumep o3apTaHoM,
BAJICAPTAHOM, KaHIECApTaHOM, SMOycapTaHOM, OJIMECApTAaHOM WM TeIMHCApTaHOM. B
APYroM BapHaHTe OCYLIECTBIEHUS MOIU(PHULMNPOBAHHBINA PETAKCHH BBOIST B KOMOWHALIUH C
unruduropom ACE, Hanpumep, SHAIAMPUIIOM, KalITOMPUIIOM, JIM3UHOMPHUIOM, PAMHUIIPUIIOM,
aenanpuiaoM, (pO3MHONPHIOM, KBHHOMNPHWIIOM, TNEPUHIONPHIOM WM TpaHAompuioM. B
APYrOM BapHaHTe OCYLIECTBIEHUS MOIU(PHULHNPOBAHHBINA PETAKCHH BBOIST B KOMOWHALIUH C
OyokaTopoM OeTa-perenTopoB, HANPUMEp, MPOMPAHOJOIOM, ATEHOJIONIOM, THMOJIOJIOM,
MUHIOJIONOM,  QJIPEHOJIONIOM,  OKCHPEHOJIONOM,  NEeHOYTONOJOM,  OympaHOJIOJoM,
METHIIPAHOJIONIOM, HaJOJIOJIOM, MEMUHJIOJIONOM, Kapa3ajojoM, COTAJIOJIOM, METOMPOJIOIOM,
0eTaKCOJIONIOM, IENUIPOJIONIOM, OMCOMPOIIONIOM, KapTEOJOJIOM, 3CMOJIONOM, JIAa0ETaoNoM,
KapBEOWIOJNOM,  aJalpoiioyioM,  JIAHAUOJNOJNOM,  HeOHMBOJIOJIOM,  3TAHOJIOJNOM  WJIH
OyumHnononoM. B npyrom BapuaHTe OCyIIeCTBICHNS MOAU(PUIIMPOBAHHBIN PEJIAKCHH BBOJST
B KOMOMHAammu ¢ OJIOKaTopoM ajbda-perenTopoB, HANpUMEp, MPa303uHOM. B apyrom
BApUAHTE OCYLIECTBJIEHHs H300peTeHHss MOIU(PHULHUPOBAHHBIA pPETaKCHH BBOISIT B
KOMOWHAIMM C JWYPETHKOM, Hampumep, (ypoceMunoM, OyMETaHHUIOM, TOPCEMHUIOM,
OeHapodIFOMETHA3UIOM, XJIOPTHA3UAOM, THIPOXJOPTHASHAOM, THAPOQIYMETHASUIOM,
METUKJIOTHA3UIOM, MOJUTHA3ZUIOM, TPUXJIOPMETHAZUAOM, XJIOPTAJIHIOHOM, MHAAMNAMHIOM,

MCTOJIA30HOM, KBHWH3TA30HOM, alcTa30JIaMHuIOM, I[I/IXJIOP(I)eHaMI/II[OM, METAa30JIaMUI0OM,
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TJULEPUHOM, HM30COPOMAOM, MAaHHHUTOM, aMHJIOPHIOM WM TpuamrepeHoM. B npyrom
BApUAHTE OCYIIECTBICHUS MOAMDULIMPOBAHHBIA pENAKCUH BBOAAT B KOMOWHALMK C
AHTArOHUCTOM AJIBIOCTEPOHOBOTO MJIM MHHEPAJOKOPTHKOUIHOTO PELEnTopa, Hampumep,
CIMPOHOJIAKTOHOM  WMJHM  JIUIGPEHOHOM. B npyrom  BapuaHTe  OCYIIECTBIICHUS
MOAU(UIMPOBAHHBIA PENAaKCHH BBOAAT B KOMOMHAIIMM C AaHTaroOHHCTOM peLenTopa
BA30IPECCHHA, HAITPUMEP, KOHUBAINITAHOM, TOJBANITAHOM, JIMKCUBANTaHOM Uiu SR-121463.

MonnpuupoBaHHbI pPENaKCUH MOXKET ObITh KOMOMHUPOBAaH C OJHUM HJIH
HECKOJIbKUMH M3 CIIEAVIOIIUX BEIIECTB. AaHTUTPOMOOTHYECKHE areHThl, HampuMmep,
UHTUOUTOPBI arperauuy TPOMOOLIMTOB WJIM AHTHKOATYJISHTBL, IUYPETUKH, AHTarOHUCTHI
BA30NPECCUHOBBIX PELENITOPOB; OpraHudeckue HUTparbl U AoHopel NO; coenuHeHHs C
NOJIOKUTEIbHOH ~ MHOTPOIHOM  aKTUBHOCTBIO;  COCJUHEHHs, KOTOpble HMHIHOMPYIOT
Aerpajaluio  UKINYecKoro ryaHosuHMoHodochara (cGMP) w/umum  OUKIHYECKOTO
aneHosuHMoHodochara (CAMP), Takue kak, Hampumep, HHruOuTOpHl (ochomuscTepas
(PDE) 1, 2, 3, 4 w/umu 5, B wactHocTH, uHruoburopsl PDE 5, Takue kak cunpeHadwn,
BapaeHadpun wu Tamanagwmia, a Takke wuHrHOuTopel PDE 3, Takume Kak MMIIPUHOH,
HAaTPUHYpETUYECKHE MENTHUbL, HANpUMeEp, «IPEACEPAHBbI HATPUNYPETUYECKUN NENTHI»
(ANP, anaputHn), KHaTpHypeTHUECKUH MeNnTua B-Tuna» win «HaTpUuiypeTHIeCKHid MenTH
rosioBHoro mosray (BNP, Hecupurun), «Hatpuityperuueckuii nentun C-tuna» (CNP), a
TAK)Ke YpPONWJIATHUH, aroHUCTBl penentopa npoctauukiuHa ([P-peuenTop), Hampumep,
wionpoct, Oepanpoct, mukanpoct, wHruOutopsl If-xkanama (funny channel), nanpumep,
uBaOpanuH, CEHCHOMIM3ATOPBI KaJbLUS, TAKHE KaK, HAMPUMEp, JEBOCHUMEHIAH, KaJIUeBbIE
nobaeku, NO-HE3aBHCHMBbIC, HO TI'€M-3aBUCUMbBIC CTUMYJSITOPBI T'yaHMJIATIHKIA3bI,
Hanpumep, coearHeHwus, onucanabie B WO 00/06568, WO 00/06569, WO 02/42301 u WO
03/095451; NO- u reM-He3aBUCUMbBIE AaKTHUBATOPbl TI'YaHWIATLHKIA3BL, HAIpPUMED,
coenuHenus, onucannbie B WO 01/19355, WO 01/19776, WO 01/19778, WO 01/19780, WO
02/070462 u WO 02/070510; uaruburopsl 4enoBedeckoi HelTpoduibHoM 3mactassl (HNE),
Harpumep, cuBenectar u DX-890 (penTpaH), COEAMHEHHUS, WHTUOMPYIOIIHE KacCKaabl
TPAHCAYKLMOHHBIX ~CUTHAJIOB, HANpPHMEP, WHICUOUTOPBI THUPO3UHKHUHA3bL, HAIPHUMED,
copadennd, nmaTiHHUO, reUTUHUO U SPIOTHHUO;, W/HITH COENUHEHHSI, KOTOPbIE MOAYJIUPYIOT
SHEPreTUYeCKnii MeTaboJIM3M CepAla, HApUMeEp, STOMOKCHUD, OUXJIOPALETAT, PAHONA3HH U
TPUMETA3UIVH.

B HekoTOpBIX BapuaHTaX OCYINECTBJICHUS MOIU(PULMPOBAHHBIA PEJAKCHH BBOISAT B
KOMOWHAIMHM C OPTaHUYECKUM HHUTpAaToM wWiu noHOopoM NO, Hampumep, HUTPONPYCCHAOM

HaTpus, HUTPOTJIULIEPUHOM, HU30COPOMIMOHOHHUTPATOM, HU30COPOUATUHUTPATOM,
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momsupomMuHoM win SIN-1, mn B komOnHanmu ¢ uHrasimnorssiM NO. B npyrom BapuanTe
OCYIIECTBIIEHUS] MOAM(DULINPOBAHHBIN PETAKCUH BBOAAT B KOMOWMHAIIMH C COCIUHEHHEM C
MOJIOXKUTEIBbHBIM ~ MHOTPOTIHBIM ~ JI€HiCTBHEM, HAmNpuUMep, CEepACYHBIMH TIIMKO3UAAMHU
(nurokcuH), Oera-agpeHEPru4ecCKUMH U NOPaMHUHEPTUYECKUMH arOHUCTaMH, TaKUMH Kak
U30MPOTEPEHOJI, aIPEHAIINH, HOpaApeHaInH, 1odaMuH Wik 1o0yTaMuH. B npyrom Bapuanre
OCYIIECTBIIEHUs] ~ MOAWU(UIMPOBAHHBIA  pPEJAKCHMH  BBONAT B KOMOMHAmum €
AHTHCUMIIATOTOHUKAMH, TAaKUMHU KaK PE3E€PIHH, KIOHUIAWH WU anbda-MeTWInomna, Win B
KOMOMHAIMM C aroHUCTAMHU KaJIeBBbIX KAHAJOB, TAKMMU KaK MHHOKCHIWJ, JHA30KCHUL,
OUTUAPANA3uH WM TUAPANA3WH, WIM C BELIECTBAMH, KOTOPbIE BBIAENSIOT OKCHJ a30Ta,
TAaKMMH KaK HUTpAT TJHMLEPHHA WM HUTPOIpyCcCHA HaTpus. B npyrom BapuaHTe
OCYILIECTBJIEHUs] MOAU(PHUIMPOBAHHBIA PENAKCUH BBOAAT B KOMOMHALIMM C HHTHOUTOPOM
arperauuy TPOMOOLIMTOB, HANpHMEp, ACIUPUHOM, KIOMHIOTPENeM, THUKJIOMUAMHOM HIIH
AUMUPUAAMOJIOM. B apyrom BapmanTe OCYLIECTBIEHHS MOAWUIIMPOBAHHBIA PEaKCHH
BBOIAT B KOMOMHAIIMM C UWHTUOMTOPOM TPOMOHMHA, HANpUMep, KCUMeIaraTpaHOM,
MeJlaraTpaHoM, naduraTpaHoM, OWBAJMPYIUHOM WM KIEKCaHOM. B npyrom Bapuante
OCYLIECTBJIEHH MOAM(DHULIMPOBAHHBIN pENAKCHH BBOISIT B KOMOMHALIMM C AHTArOHHCTOM
GPIIb/IMla, wHampumep, Tupodpudbanom wmm abumkcumabom. B ngpyrom  BapuanTe
OCYILECTBJIEHUsS] MOIU(PHUIMPOBAHHBIA PENAKCUH BBOAAT B KOMOWHAIIMM C HHTHOUTOPOM
daktopa Xa, Hampumep, puBapokcabaHom (BAY 59-7939), DU-176b, ammkcabaHOM,
oramukcabanoM, QunexcadbanoMm, pasakcabaHoM, (OHTAMAPUHYKCOM, HAPAMAPHHYKCOM,
PMD-3112, YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC
906, JTV 803, SSR-126512 unum SSR-128428. B npyrom BapuaHTe OCYIIECTBICHHUS
MOAU(UIIMPOBAHHBIA  pENakCUH  BBOAAT B  KOMOMHAaUMM €  TENApUHOM WM
HU3KOMOJIEKYJIIPHBIM Mpon3BoAHbIM renapuHa (LMW). B npyrom BapuaHTe OCyIIeCTBICHUS
MOAU(UIIMPOBAHHBIN PENIAKCUH BBOAST B KOMOMHAIIMH C aHTArOHUCTOM BUTaMUHA K, Takum
KaK, Harpumep, KymaauH (Baphapus).

Hacrosimmee wu3oOpereHne, KpoMe TOro, o0ecrnedrBaeT JIEKapCTBEHHBIE CPENCTBa,
cofieprKalie 1Mo MEHbLIeH Mepe OAMH MOAU(UIMPOBAHHBIA PENAKCHUH, OOBIYHO BMECTE C
OJHUM WU HECKOJbKUMH HHEPTHBIMU HETOKCUYHBIMH (DapMaleBTUYECKH NPUTOIHBIMU
BCTIIOMOTATEJIbHBIMHU BELIECTBAMH, d TAK)KE€ UX NMPUMEHEHHE NI LieJel, YIOMSHYTHIX BBILIE.
HeoOsi3aTenbHO, yKa3aHHOE JIEKAPCTBEHHOE CPEACTBO MOXKET CONEpKaTh YKa3aHHBIN
MOAU(UIMPOBAHHBIA PEJTAKCHH U IPYroil aKTHUBHBINH MHIPEIHEHT, TAKOH KaK MHIPEIUEHTBI,
yKa3aHHbIe BbIe. Hampumep, yka3aHHOE JIEKapCTBEHHOE CPEICTBO MOXKET CONEpIKaTh

yKa3aHHBIA MOAM(DUINPOBAHHBIN PENAKCUH U JAPYrOd aKTHBHBIN WHTPEIUEHT B KOJUYECTBE,
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3¢ (GeKTUBHOM MU JICYEHUS WM TPEAYNPEXISHHs] CEePAEYHON HENOCTaTOYHOCTH W/HIIH
3a0oneBaHmysl, CBA3aHHOTO ¢ HUOPO30OM.

INPUMEPBI

IIpumep 1: PubocomajibHOe BKJIIOUEHHE He KOAUPYEMOH B NPHPOJHBIX YCJIOBHAX
AMHHOKHCJIOTHI B npenpo-pejakcul (PreproRelaxin)

B sTrom mpumepe B kauecTBe WJUIIOCTPALIMM ONMHCAHO KJIOHHPOBAHHE U HKCIIPECCHS
MOJIMNENTUIA PpEeJaKCHUHA, BKIIOYAIOLIEr0 HE KOJUPYEMYIO B MPHUPOAHBIX YCIOBUSX
aMuHOKUCNOTY, B E.coli.

CriocoObl KJIIOHMPOBAHUS peNlaKCHHA W3BECTHBI CIIELUANUCTaM B JAHHOH OOJacTH.
IlonunentuaHele U NOJMHYKJICOTUAHBIE IOCIENOBATEIBHOCTU ISl  PENAakCHMHA U
KJIOHUPOBAHKE PeJIaKCHHA B KJIETKU-X03sieBa MOApoOHO omucaHbl B matente CIIIA 4758516;
nateHTe CIA 5166191; nmarenrax CLHA 5179195, 5945402; u 5759807, Bce U3 KOTOPBIX
BKJIFOUEHBI B HACTOALIUIN TOKYMEHT IyTEM CCBUIKH.

Konupyromas penakcun k/IHK noxaszana xak SEQ ID NO: 12, u aMHHOKHCIIOTHAs
NOCJIEI0BATENbHOCTD 3pesioro nonunentuaa nokasana kak SEQ ID NO: 1. MmroctpaTuBHbIe
IIOCJIEIOBATENILHOCTH PeJIakCHHA MpeacTaByieHsl B Tabmume 1.

TABJINIIA 1: [TocienoBaTeILHOCTH PEIAKCHHA

SEQ | Haszsanue IMocienoBaTeILHOCTH

ID MoCJIeA0BATEIbHOCTH

NO:

1 AMHHOKHUCITOTHAS QLYSALANKCCHVGCTKRSLARFC
MOCICA0BATCILHOCTD DSWMEEVIKLCGRELVRAQIAICGMSTWS
penakcuna (uenu A u B)

2 AMUHOKHUCITOTHAS QLYSALANKCCHVGCTKRSLARFC
MOCJICI0BATE IBHOCTD ASWMEEVIKLCGRELVRAQIAICGMSTWS
penakcuna Bl Ala
(uemm A u B)

3 WnmoctpatusHas DSWMEEVIKLCGRELVRAQIAICGMSTWSRREAEDLQVGQ
AMHHOKHCIIOTHAS VELGGGPGAGSLQPLALEGSLQKRQLYSALANKCCHVGCT
MOCICA0BATCILHOCTD KRSLARFC
MPO-PEIAKCHHA

4 Llemp A penakcuna, QLYSALANKCCHVGCTKRSLARFC
AMHUHOKMCIIOTHAS
MOCJICAOBATE IBHOCTD

5 Lens B penakcuna, DSWMEEVIKLCGRELVRAQIAICGMSTWS
AMHUHOKHCIIOTHAS
MOCJICAOBATE IBHOCTD

6 Lemne B penakcuna, ASWMEEVIKLCGRELVRAQIAICGMSTWS
AMHUHOKHCIIOTHAS
MOCJICAOBATE TIBHOCTD C
Bl Ala

7 UnmoctpatusHas RREAEDLQVGQVELGGGPGAGSLQPLALEGSLQKR
AMHUHOKHCIIOTHAS
rocIe 10BaTe IbHOCTEL C-
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MEeTITHAA
(coequHAIOIETO
MICTITHIA)

HmmoctpatusHas
auaepHas
AMUHOKHUCIOTHAS
MOCJICA0BATCIBHOCTD
peIakcHHa

MKKNIAFLLKR

HnmoctpatusHas
auaepHas
AMUHOKHUCIIOTHAS
MOCJICJ0BATCILHOCTD
HHCYJIMHA

MIEGGR

10

HnmoctpatusHas
HYKJICOTHIHASL
MOCJICJ0BATEIBHOCTD
eI A peaKCHHa

caactctacagtgcattggctaataaatgttgccatgtiggtigtaccaaaagatctcttgctagatt
ttge

11

HnnroctpatuBhas
HYKJICOTHIHAS
MOCJIEA0BATEIBHOCTD
uenu B penakcuHa

gactcatggatggaggaagttattaaattatgcggccgcegaattagticgegegeagattgecat
ttgcggceatgageacctggage

12

HnnroctparuBras
HYKJICOTHIHAS
HOCJICIOBATEIBHOCTD
uenck A u B penakcuna

caactctacagtgcattggctaataaatgttgccatgttggttgtaccaaaagatctcttgctagatt
ttge
gactcatggatggaggaagttattaaattatgcggecgegaattagttcgegegeagattgecat
ttgcggcatgageacctggage

13

HnnrocrparuBras
TUACPHAS HYKICOTHAHAS
HOCJICIOBATEIBHOCTD
peTaKcuHa

atgaaaaagaatatcgcatttcttcttaaacgg

14

HmmroctpaTusHas
JAUACPHAs HYKICOTHAHASL
MOCJIC0BATCIEHOCTD
HHCYJIMHA

atgattgaaggtggtcgt

15

ITpumep
AMHUHOKHUCJIOTHOH
TOCJICA0BATCIHPHOCTH
SKCITPECCHOHHON
KOHCTPYKLWHU IS
peIakcHHa

MIEGGRDSWMEEVIKLCGRELVRAQIAICGMSTWSRREAED
LQVGQVELGGGPGAGSLQPLALEGSLQKRQLYSALANKCC
HVGCTKRSLARFC

35

Llemp A penakcuna,
3aMeIICHHAS mapa-
anerun-L-
(heHUIATaHUHOM B
MOJIOXKCHUH |

(pPAcF)LYSALANKCCHVGCTKRSLARFC

36

Llemp A penakcuna,
3aMCIINCHHAS
acraparuHoM B
MOJIOXKCHHUH |

NLYSALANKCCHVGCTKRSLARFC

37

Llens B penakcuna,
3aMCIICHHAS mapa-
aneTU/I-(he HIUTATAHUHOM
B MOJOKCHUH 25

ASWMEEVIKLCGRELVRAQIAICG(pAcF)STWS

38

HNmmoctpatusHas
MOCJICOBATCIBHOCTD

MIEEGR
ASWMEEVIKLCGRELVRAQIAICGMSTWS
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SKCHPECCHH TIPCTIPO- RREAEDLQVGQVELGGGPGAGSLQPLALEGSLQGR
penakcuHa (X MOXKET XLYSALANKCCHVGCTKRSLARFC

MPEACTABIATh COOOM,
Hanpumep, pAcF)

39 HnmroctpatuBHas MIEEGR
auzaepHas
AMUHOKHCJIOTHAs
MOCJIEA0BATEIbHOCTD
WHCYJIMHA

Beenennast cucrema TpaHCISIIUH, KOTOpasi BKioudaer oproroHanbHyro TPHK (O-

TPHK) u oproronanshuyto amunoanmn TPHK cunrerasy (O-RS), ucnomesyercs s

OKCIIpECCUU pEeJIakCHMHAa WJIHW aHAJIOroB pejlakChHa, COACPIKAINUX HE KOAUPYEMYIO B

INPUPOIHBIX YCIOBUAX aMUHOKUCIOTY. O-RS nmpennoururensno amunoamunupyer O-TPHK ¢

HE KOAMPYEMOH B MPUPOAHBIX YCJIOBMSX AMUHOKUCIOTOW. B cBOI0 ouepens, cucrema

TPAHCJIALINUU BCTABJIACT HE KOAUPYEMYIO B IPHUPOAHDBIX YCJIOBUAX aMUHOKHCIIOTY B PECIIAKCHUH

WIM aHAJOr pPeNlakCMHA B OTBET HAa KOAUPYEMBIM CeNeKTOpHbI KOAoH. Ilomxonsuue

nocienoBaTeabHOCTH O-RS 1 O-TPHK ormmucans! B 3assBke WO 2006/068802, o3ariaBieHHOM

«Kommnozuuu amunoaunia-TPHK cunrerassl u ux npumenenue» (E9; SEQ ID NO: 16), u B

sasiBke WO 2007/021297, ozarnaenennoit «Kommnosunmu TPHK u ux npumenenue» (F13;

SEQ ID NO: 17), kOoTOpbIe MOJHOCTHEO BKJFOYEHBI B HACTOSIIEE OMHCAHHE MOCPEICTBOM

CCBIJIKH. HHHIOCTpaTI/IBHbIe MoCJaCAOBATCIIbBHOCTH, KOTOPBIC MOIYT OBITh HUCITIOJb30BAHBI,

npuBeAeHbI B Tabmmie 2.

Ta6auua 2: [locienoBaTeIbHOCTH, HCIOJIb3YeMbIe B CHCTEMAX IKCIPECCHH

SEQ ID NO:18 | A1 jannaschii mtRNA 2, TPHK

SEQ ID NO:19 | HLADO3; onmumusuposannas ambep-cynpeccopuas mPHK TPHK

SEQ ID NO:20 | HL3254; onmumusuposeannas cynpeccopuas mPHK cosuea pamxu TPHK
eenemuyecrozo kooa AGGA

SEQ ID NO:21 | Amunoayun mPHK cunmemasa ona ecmpausanus p-asudo-L-¢penunananuna | RS
p-Az-PheRS(6)

SEQ ID NO:22 | Amunoayun mPHK cunmemasa ons  ecmpaueanus p-6ensoun-1- RS
Qenunananuna
p-BpaRS(1)

SEQ ID NO:23 | Amunoayun mPHK cunmemasa onsa ecmpausanus nponapuii-QeHuianianuna RS
Propargyl-PheRS

SEQ ID NO:24 | Amunoayun mPHK cunmemasa ona ecmpausanus nponapeuii-QeHuiaianuna RS
Propargyl-PheRS

SEQ ID NO:25 | Amunoayun mPHK cunmemasa ona ecmpausanus nponapeuii-QeHuiaianuna RS
Propargyl-PheRS

SEQ ID NO:26 | Amunoayun mPHK cunmemasa Ons ecmpaueanus p-asuoo-Qenunaianuna RS
p-Az-PheRS(1)

SEQ ID NO:27 | Amunoayun mPHK cunmemasa Ons ecmpaueanus p-asuoo-Qenunaianuna RS

p-Az-PheRS(3)
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SEQ ID NO:28 | Amunoayun mPHK cunmemasa 0nsa ecmpaueanus p-asuoo-Qenunaianuna RS
p-Az-PheRS(4)

SEQ ID NO:29 | Amunoayun mPHK cunmemasa Ons ecmpaueanusi p-asudo-peHunananuna RS
p-Az-PheRS(2)

SEQ ID NO:30 | Amunoayun mPHK cunmemasa Onsa ecmpaueanus p-asudo-peHunananuna RS
(LW1)

SEQ ID NO:31 | Amunoayun mPHK cunmemasa 015 ecmpaueanusi p-asudo-peHunananuna RS
(LW3)

SEQ ID NO:32 | Amunoayun mPHK cunmemasa onsa ecmpaueanus p-asudo-peHunananuna RS
(LW6)

SEQ ID NO:33 | Amunoayun mPHK cunmemasa onsa ecmpaueanus p-asudo-peHunananuna RS
(AzPheRS-5)

SEQ ID NO:34 | Amunoayun mPHK cunmemasa onsa ecmpaueanus p-asudo-peHunanaHund RS
(AzPheRS-6)

Tpancpopmauus E.coli mmasmmupmamu, copepskaliiMu T'eéH MOAM(DULIMPOBAHHOTO
pelakCMHAa WJIM aHajora pelakCHHa, M OpTOroHajnpHOW mapoi amuHoauuia-TPHK
cunreraza/TPHK (crermduyeckyro B OTHOIIEHHH JKENAeMOH, He KOIUPYEMOH B NMPUPOAHBIX
YCJIOBUSIX aMHUHOKHCIIOTBI), TO3BOJSIET OCYLIECTBUTh CAWT-CIENU(UUECKOe BCTPAaHBAHUE HE
KOAMPYEMOH B NPUPOAHBIX YCIOBHSIX AMUHOKHUCJIOTBI B IOJMIENTHA pEJaKCHHA, Kak
onucaHo B nateHte CIIIA 8735539, kOTOpBIH NOJHOCTBIO BKJIIOUEH B HACTOSIIMN JOKYMEHT.

3penblit penakcuH QUKOro tumna amrinduuupyroT merogqoMm PCR u3 peakimn cuHTe3a
k/IHK ¢ ucronb3oBaHueM CTaHAAPTHBIX MPOTOKOJIOB M KJIOHUPYIOT B IIA3MUIHBIM BEKTOP,
takoii kak pET30 (Ncol-BamHI). [TocnenoBareapHOCTh pellaKCHHA CYOKJIOHUPYIOT B BEKTOP
cynpeccuu, coaepskainuii ambep-cynpeccopuyto tuposmn TPHKTyr/CUA uz Methanococcus
jannaschii (Mj TPHKTyr/CUA) mnonm KOHCTHUTYTHBHBIM KOHTPOJEM CHHTETHYECKOTO
POMOTOpPA, TMOJYYEHHOTO W3 MOCIEeNOBATEIbHOCTH MPOMOTOpa JHUMnonporenHa F. coli
(Miller, J.H., Gene, 1986), a Takxe oproroHanbHyro Tupo3mwi-TPHK-cunterasy (MjTyrRS)
(mampumep, E9) mon xontponem mnpomortopa GInRS E. coli. Dkcmpeccus pemakcuna
HaxOQUTCA TMOA KOHTposneM mnpomotropa T7, KOTOpbIM KOCBEHHO uUHAyuupyercs L-
apabuHO30i. AMOep-MyTalMu BBOISIT C HCIOJb30BAHUEM CTAHJAPTHBIX IPOTOKOJIOB
mytareHe3a QuickChange (Stratagene; La Jolla, California). IlocinemoBaTenbHOCTB
KOHCTPYKLUH BepUPHUITIPOBATIHL.

[onasnenue napa-anerui-peaunananuaom (pAck)

[Tna3munel, comepamue reH MOAH(DULIMPOBAHHOTO PENaKCHUHA, CONepsKaIuuii ambep
myTanuo (konupyromyo SEQ ID NO: 38 ¢ pAcF y ocratka 1 A-uenu, cMm. purypy 4) u
opTroroHaibHyt0 mapy amuHoaumn TPHK cunrteraza/TPHK, kak ommcaHo Bblie,
ucnoyib3oBau st Tpancopmanmu B mramm Escherichia E.coli W3110BS5 [F- IN (rrnD-

rrnE) lambdaaraB: gl tetA fhuA:.dhfr proS W375R::cafl B pe3ynbTare 4ero mOJIy4au
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mramMm  E.coli, B xoropom skcmpeccuss T7 mnonmmepassl Obula TOJ  KOHTPOJIEM
UHAyLHupyemoro apabunosoi npomoropa. CyTouHble OakTepHalbHbIE KYJIBTYPhI pa30aBIsuIn
B niporniopiuu 1:100 BO BCTpsixuBaeMbIX (hJIAKOHAX, COAEPMKAIMUX KYJIbTYpaIbHYIO cpeny 2X
YT, u BeipammBaiu npu 37°C mo ODeoo ~ 0,8. Dkcmpeccuro Oenka HHAYLIHAPOBAIU
nobasneHueM apabuHo3bl (KoHEe4UHast koHueHTpauus 0,2%) u napa-aueTun-QpeHnIanaHnHa
(pAcF) no koneunoii konuenrparmu 4 MM. Kynerypsl nakyouposanu npu 37°C B TeueHue 5
yacoB. Knetku ocaxxpanu u pecycnenauposanu B nusupyooiem oydepe B-PER (Pierce) 100
MK1/OD/mMn + 10 mkr/man JIHKa3ser 1 unkyOupoBanmu mpu 37°C B TeueHue 30 MuH.
KneTounslii MaTepuan yqansaiau LHeHTPpUPYTHPOBaHUEM C yaaneHueM cynepHaranta. Ocanok
pecyCrneHANpOBaIM B PAaBHOM KOJHWYeCTBe OENKOBOro 3arpy3odHoro Oydepa st
snexTpodopesa B MOJHAKPUIIAMUIHOM rese ¢ noneunicyiabdpatom HaTpust (SDS-PAGE). Bee
obpasupl 3arpyxkamu B 4-12% IIAAD' ¢ Oydepom MES wu auruorpustonom (DTT).
Dkcnpeccuto penakcuHa noarBeprxnain meromamu SDS-PAGE, Bectepn-Onmor-aHamu3om
WA MacC-CIEKTPOCKONUEH ¢ MOHU3aLMel 3JIeKTPOpaclbUIeHMEM  MOHHBIMU JIOBYIIKAMH, U
T.IL

ITocnenoBaTenbHOCTh T'eHa MOIU(PHULIMPOBAHHOTO PEIAKCHMHA MOXKET BKIJIFOYATh N-
koHueyro His-merky, nHanpumep, HHHHHHSGG (SEQ ID NO: 55). MeueHble THCTHIUHOM
MyTaHTHblE O€JKH pelakCHMHAa MOTYT OBbITh OYMIIEHBI C HKCIOJb30BAHHEM METOOB,
U3BECTHBIX CHELMAJIMCTAM B MJAaHHOW oOjactu. sl CTAaHAAPTHBIX NPOLEAYP OYUCTKH
MEUYEHBIX TMCTHIWHOM OEJIKOB MOJKET OBITh HCIOJb30BAHA HHUKEIb-XEJIATUPYIOIAs CMOJIa
ProBond (Invitrogen, Carlsbad, CA), KOTOpyr TMOCTaBJsieT  MPOU3BOIUTENb.
@DyHKIIMOHAIbHBIE U3MEPEHHsI OETKOB MOTYT OBITh MPOBEIEHBI C UCTIOIB30BAHUEM METOJIOB,
U3BECTHBIX B JAHHOW 00JIACTH, METOJIOB, MIPUBEACHHBIX B IAHHOW 3asBKE U BO BKJIFOYEHHBIX B
Hee CChUIKAX, a TAKXKe, B Ka4eCTBE aJbTepHATUBBI, MeToN TBeprodasHoro MDA (ELISA) Ha
JKUBBIX KJIETKaX MOXeT ObITh aJanTUPOBAH Ui OLIEHKU TOJHIIENTHAOB pPEJaKCHHA IO
H300pETEHUIO.

IIpumep 2. Ilpoaykuusi M OYMCTKA 3PeJIOr0 peJaKCHHA, COAepKalero He
KOAHUPYEMYIO B IPHPOAHBIX YCJIOBHAX AMHHOKHCJIOTY

PreproRelaxin (SEQ ID NO: 38 ¢ pAcF B ocratke 1 A-nienin, cMm. purypy 4) nonydaiu
nyteM (epmeHTanMu B KieTkax F.coli B kadecTBe Tenen BKIOouUeHHs. He xomupyemyro B
NPUPOAHBIX  YCJIOBUSIX ~ AMHHOKHCJIOTY — Mapa-aueTmi-peHuIanaHuH  pubdoCOMaJbHO
BCTPAMBAJIN C UCTIOJIB30BAHUEM OOIUX METOAOB, IPUBENEHHBIX B IpuMepe 1.

Knerku FE.coli, copepxaimye TmasMuay, 3KCIPECCUPYIOLIYI0 MOAWGULNPOBAHHBIHN

MOJIUNIENTHT PeJIaKCHUHA, BhIpal(uBain B (epMeHTepe, comepskameM (epMEeHTAIIHOHHYIO
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cpeny. Kanamunmn noGaBnsiam B (epMeHTEp AN COAEWUCTBUSI CTAOMIBHOCTH IIJIa3MHIBL
Tuppoxnopun  L-ananuna-L-napa-anetmndennnananuaa (L-Ala-pAcF) npoGasmsuiu B
depmentep ansa  obecrieueHus  BCTpaumBaHus — p-auerwidenunanannHa  (PAcF) B
AMUHOKUCJIOTHYIO TTocsieioBareibHOCTh PreproRelaxin. U nakonen, L-apabuno3y nodasmsiim
s mHOyknuu skcnpeccun PreproRelaxin. PreproRelaxin, mponyunpyemsiii BHYTPH KJIETOK,
NPUBOIUI K OOpa3OBaHMIO HepacTBOPUMBIX Tenel] BkiroueHus (IB). depmeHTAIMOHHBIN
OynboH coOupamu mocne nepuoga HMHAYKUMU. Tutp  ¢depMeHTauuu  COCTaBHII
npudm3uTenbHo 4,5 r PreproRelaxin Ha nutp ¢pepmeHTanuu.

Tena Bxmouenus (IB) Obutn OTAENIEHBI OT MHTAKTHBIX KJIETOK IyTEM JIM3UCA KIIETOK
noj neiicTBueM BbICOKOTO capura. MHraktHble 1B n3Bnexkanu myrem LEHTPU(PYTHPOBAHMUS.
ITocne u3Bnedenus rpanyisl IB pecycnenanpoBanu B BOA€ M MOBTOPHO LEHTPU(PYrUpOBaIH
ans ynanenust npumeceil. [Ipomerteie 1B comobunmusuposanu npu pH 8,5 B SM ryanunune/
Tris Oydepe, comepxamem S5 MM gutuorpeuton (DTT). Pedonmunr PreproRelaxin
AOCTUTAJICA TyTeM MEMJIEHHOrOo pa30aBieHHs COMIOOMIM3MPOBAHHOrO pacrtBopa IB
npuban3uTensHO B 4,5 pasza B oxnaxknaeHHoM Tris Oydepe npu pH 8.5, comepxamem 5 MM
DTT u 8,5 MM uuncramun. PactBop aunst pedonnuara HHKyOUpOBaIN B TEYEHUE MUHUMYM 12
4 mepen npoposnkeHueMm oOpabotku. ITocne 3aBepiuenusi mHKyOampoHHoro mnepuona pH
cHkanmu a0 3,5-4,0 myrem noOaBieHUsT YKCYCHOW KHCIOTbI U COJISTHOH KHCIOTBI ISt
YCKOpeHHsI OCakAeHus mpuMeceit. OCakIeHHbII MaTepual yaajsuid HeHTpU(yrupoBaHUEM C
MOCHeAyIONIel riy0okoi GumbTpanuei.

IMonBepruyThiii rnyOokoi ¢GuimbTpammu  pactBop ausi  pedonguHra  pasdaBIsIn
npubIU3NTENLHO B 6,5 pa3 aneratHbiM Oydepom npu pH 4 s CHUXKEHHS POBOAUMOCTH
NpU TOATOTOBKE K 3arpy3ke B KaTHOHOOOMeHHYI koJoHKy Tosoh Bioscience SP550C.
IMocne 3arpy3ku kojoHky SPS550C mnpowmbiBamu u 3ateM smoupoBanu PreproRelaxin,
ucnone3ysi rpaaueHt 10% - 90% S50 MM anerarnoro Oydepa, pH 5,5, comepxkamero 1M
NaCl. Dmoar SP550C pasz0aBisiii OYMINEHHOW BOAOW MO TeX MOpP, MOKa KOHLIEHTPALHS
PreproRelaxin me nocrurna 1,5 mr/min. 3nauenne pH nosoxmmu no 8,0 mytem noOaBieHHs
2M Tris, pH 8,0, ¢ mocneayromum pobasiennem 2 MM CaCl, mpu mOArOTOBKE K
(bepMeHTaTHBHOMY MPEBPAIICHUIO.

Tpuncue gukoro Tunma MOAM(ULUMPOBAIN SHTAPHBIM AHTUAPUAOM (TO €CThb
CYKUMHWIMPOBAHUE) IJIsI OOJIErdeHMs] yIaJeHusi U3 peakUuoHHOW cmecu PreproRelaxin/
TPUIICHUH TOCJIe 3aBEPIIEHHs] CTagul 00paOoTku TpurncuHa. KOHIEHTPpUPOBAHHBIN TPUIICHH
nukoro turna B 10 MM HCI, 20 MM CaCl2 pa3baiisiiu 10 5 MI/mil O4YUIIIEHHON BOAOMH, 3aTeM

nobasysiin 1 M Ooparsbiii Oydep npu pH 7,6 no koneunoit koruenTparwn 0,2 M. TBepapriii
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SHTAPHbIA ~ aHTUTHAPUA  HOOAaBISIM K pa30aBIEeHHOMY  pacTBOpPY  TPHUIICHHA  C
orperyanpoBadHbiM pH B 100-MOJsipHOM M30BITKE MO CPABHEHHIO C TPUIICHHOM ITyTEM TPEX
SKBUMOJISIPHBIX AoOaBneHuit (3 x 33,3 MomsApHbIX M30BITKA), repeMernnnBas B TedeHue 10
MHHYT MEXY KaKIAbIM 100aBICHUEM.

CyKUMHMIMPOBAHHBIM  TPUNCHMH  fo0aBisiM K pactBopy  PreproRelaxin,
uHKyOupoBanHoMy mnpu 22°C B TeueHue 4 dacoB, 4YTOOBI OOECIEUYUTH MOJHOE
(bepMeHTaTUBHOE yJaJeHWE COEAMHSIOLIEr0 IMEeNTHAA U JIUAEPHOW MOCIENOBATENIbHOCTH
mosiekysbl PreproRelaxin. Tlomyuennass monekyna Relaxin-R comepxur C-koHuesoit
apruHUH Ha B-mernu. 3arem 0Opa0oTaHHBI TPUIICMHOM MaTepHal oOpalaTbiBad depes
annoHooOMeHHbIN puneTp Sartobind STIC® P, koTopblil CBA3BIBAET CYKLIMHUIMPOBAHHBIN
TpurncuH, B TO BpeMs kak Relaxin-R cobupanu B mortoke. Kapbokcunenrunasy-B (CPB)
nobasmsn k ¢unbtpaty STIC® PA u uHKYyOMpOBa M Npu NEpEeMELINBAHUN B TEUSHHE 2
yacoB sl obecreuyeHusi MOJHOro (epMEeHTaTUBHOrO ypajeHus: C-KOHLEBOTO OCTaTKa
aprunuHa B-uenu. Peaxuuto CPB racunu, nonumxas pH peakunonHoi cmecu 1o 2,8-3,2.

3penblii peNakCHH OYMIIAIN C HCHOJIb30BAaHMEM KaTHOHOOOMeHHOH cmousbl Tosoh
Bioscience SP-SPW. 3penblii peakCuH 3arpy»aji B KOJIOHKY, a 3aT€M TPYIKIbI POMBIBAIH
kosonHky; 1) 50 MM anerar, pH 5,5, 2) 50 MM auertar, pH 5,5, 0,1 M NaCl u 3) 50 MM
auerar, pH 4,0. Cea3anHbIi penakcuH saouposainu npu pH 4 ¢ ucnonap3oBaHHEM JINHEHHOTO
rpanuenTa ot 0% no 100% 2 M KCI Ha 20 o6bpemax konoHku. 3HaueHue pH 351r0upoBaHHOTO
pactBopa penakcuHa noBomuiu a0 3,0 ¢ ucnonb3oBanueM 1M HCI mepen nanpHeiiimeit
00paboTKOH. AJIBTEPHATUBHO, TPUICHH YOAISJIM W3 PEAKIHOHHOH CMECH OCaXKIEHHUEM.
PenaxcuH BbImagaer B ocanok nocie nosbimenus pH peakuuonnoi cmecu 10 8,0 B Teuenue 1
yaca TpU KOMHATHOW Temmeparype. OCaXIEHHBI pENaKCUH 3aTeM  H3BJIEKAIH
uentpudyruposanuemM. Ocagok NMPOMBIBAIM 3 pa3a MyTEeM PECYCHEHIUPOBAHUS OCAKa B
Tris-Oydepe mpu pH 8 ¢ mocnepyrommm uentpudyruposanuem. llocie OKOHYATETBHON
IIPOMBIBKH OCaIOK NOBTOpPHO pactBopsiii B 20 MM ykcycHo# kuciore. OYHILEHHBIH
PEJIAKCHH He MPOSIBIISIT KAaKOW-THOO TPUNTUYECKOH akTUBHOCTH. KOHEYHBIM MPOAYKTOM ObLI
3peblil peaKCHH.

ITo cymecTBy, Takoil ke crocod CUHTe3a MUCMoNb30oBaiu s moinyderns RLX-AQ1
(«AQ1») (purypa 2) u RLX-BM25/AN1 («BM25/AN1») (¢urypa 3) ¢ cOOTBETCTBYyIOIIEH
mMoaudukanuen nocienosarenbHocTu PreproRelaxin.

pumep 3. Konbwruposanme penakcuHa ¢ PK-3Hxancepom, coaepxkamum

NenTUH, CBA3AHHBIN € dKUPHOH KUCJIOTOM
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OunIneHHbIH peNakCuH KOHLEHTPUPOBAIN YAbTpapmIbTpauueil 10 MpuOIU3UTEIHbHO
10 mr/mn. AMHHOOKCHU-akTHUBUpPOBaHHbIM PK-3HXaHCep, comepskamuii MenTua U SKUPHYIO
kucyory C15 (mampumep, GGGGS-Glu¥ (SEQ ID NO: 139)-C14-COOH), nobammsiin K
peakMoHHON cMmecu Tpu 1,5 MONSIPHOM H3OBITKE TO CPAaBHEHUIO C PEIAKCHHOM. 3aTeM
n00aBJIsIM TUAPA3UAHYIO N00aBKy (TO €CTh 4-aMHHOOEH30MTHApasua) npu 45-MoIsspHOM
M30BITKE TI0 CPABHEHHUIO C PEIaKCHHOM. PacTBOp KOppeKTHpOBAIU MO Mepe HEOOXOIMMOCTH C
nomomnpsto 1M HCI nnsa nonnepxxanus pH mexnay 3,5 u 4,0, u Temnepatypy KOHTPOJIUPOBAIN
npu 30°C. Peakuus kOHBIOranuy aaja CTaOUIBHYI0 OKCHUMHYIO CBSI3b MEXKIY INMENTHIHBIM
JUHKEPOM, CBsI3aHHBIM C >kupHOH kucioroi C15 (mampumep, GGGGS-Glu? (SEQ ID NO:
139)-C14-COOH), mony4eHHONH COrJacHO METOAMKE, ONMHMCAHHOW B mpumepe 4, U mapa-
areTui-(peHNIaJaHHHOBBIM OCTATKOM B penakcuHe. Peaxius Obuia 3aBeplieHa B TeueHue 16
YJacoB.

PeakiimoHHy0 cMech 11 KOHBIOTHPOBaHUs pazdasisuiu 10 < 4 MCM/CM ¢ MMOMOIIBIO
10 MM aueratnoro 6ydepa npu pH 4,0, 3aTem 3arpy»aiu B KaTHOHOOOMEHHYIO KOJNOHKY GE
Healthcare SP HP. ITocne 3aBeprueHust 3arpy3ku KOJOHKY IpoMbiBaid 20 MM THCTHIMHOM,
pH 6,0, nns ynanenust npumeceii. 3areM koHbrorat penakcuH-C15 (conmepskamiuii, Hanpumep,
AQ1-Relaxin-GGGGS-GluY (SEQ ID NO: 139)-C14-COOH) »smroupoBanu 50 MM

Ouxapbonatom ammonust, pH 8,5. CTpykTypa 3pesioro pejakCHHa CXeMaTHYeCKH MOKa3aHa Ha

¢urype 5 u B popmyue III:

o]
NH2

AQ1-Penakcun

N le\/H JCJ)\/HHO\; i N OH
N.g~-N N N ’ NY\/WM
¢ ) N N N B
CH; \g/\“ \{)(\“ ll/\” N 0

[a}

(Popmyuna III).

OunmienHplii koHBIOTAaT PenakcuH-C15 KOHLUEHTpUpOBAJIM W 3aTE€M IOABEPTaNU
nuagunbTpal B moaxoasiqui  Oydep s KOHEYHOro cocraBa. MumocTpaTuBHas
KOMTIO3UIIUST KOHBIOTATa MpeAcTaBisieT codoit 8 mr/mi konbtorata Penakcun-C15 B 20 MM
ructunune, 0,25 M caxapose, 0,05% (macca/obbem) nommcopdata-80, pH 5,5. Komnozumwro
XPaHWJIU B 3aMOPO’KEHHOM COCTOSIHUM ITpH < -60°C.

Jlpyrue KOHBIOTAThl pPENAaKCHH-KUPHAs KHUCJIOTAa MOTYT OBITh TOJYYeHBI C
HCIIOJIb30BAHUEM AHAJIOTUYHBIX MTPOIIECCOB.

IIpumep 4: Teepaodasuelii cunres PKanxancepos
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PK-3HXaHCEpBI, pacKpbITble B HACTOALIEM JOKYMEHTE, MOTYT OBITb IOJYYEHBI C
HCIOJIb30BAHNEM METOAMK, PUBEJEHHBIX B KAU€CTBE IPUMEPOB HIIKE.

CoxkpaleHusi, UCIONb3yeMble B HAcTOseW 3asBKe, BK/IOYas, B YacCTHOCTH, B
WJUTIOCTPATUBHBIX CXEMax U MpHUMepax, KOTOpbIE CIEAYIOT ajiee, U3BECTHBI CIIELUAINCTaM B
TaHHOM obnacTu TexHUKHU. HekoTopele n3 NCHOIb3yeMbIX COKPAIEHUH MPENCTABISAIOT COOOH
crepyromue: min ans MUHYT;, h nns gacoB, RT pns koMHaTtHOH Temmeparypsl, sat. mJis
HacbimeHHbll, TFA nnsa tpudropykcycHol kucnotel; DMF must N,N-aumerundopmamuna,;
DCM pnst puxnopmerana;, Fmoc nist 9-payopermnmerunokcukapoonmnna, HATU = 1-[6uc-
(mumerunamuno)merunes]-1H-1,2,3-rpuazono[4,5-b Jnupunnnus 3-okcun
rekcaproppocpara, DIEA wnu DIPEA mna aumszonpommmstunamuba, NMP  ama N-
merunnupponuaona, EDC ans I-stun-3-(3-numernnamunonponun)kapboauumuaa;, DMSO
s numeruncyibokeuna, MeOH nns meranona; EtOAc npns stunmanerara, EtsN s
tpuaTinamuaa;, MeCN unu ACN asist alieToHUTpUIIa.

Ananutnyeckue aanuble: Macc-cnekrpomerpusi: «ESI-MS(+)» o3nauaer macc-
CHEKTPOMETPHIO C MOHU3ALMEH 3JIEKTPOPACIIbUICHUEM, IPOBOAUMYIO B PEXKHME PEruCTpaLlyu
MOJIOKUTENbHO-3apsDKeHHbIX  MOHOB; «ESI-MS(-)» o03Hawaer Macc-CeKTPOMETPHIO C
HOHU3ALUeN 3JIeKTPOpaclbUIEHHEM, MPOBOAUMYIO B PEKUME PEruCTPaLUd OTPULIATENIbHO-
3apsokeHHbIX  WMOHOB,  «ESI-HRMS(+)»  o3Hauaer  BBICOKOI((PEKTUBHYIO  Macc-
CIEKTPOMETPHIO C HOHU3ALMEH 3JIeKTPOPACIIbUIEHHEM, IPOBOAUMYIO B PEXXHME perucTpauu
MIOJIOXKHUTEIBHO 3apsikeHHbIX HOHOB, «ESI-HRMS(-)» o3Ha4yaeT BBICOKO3(p(EKTUBHYIO Macc-
CHEKTPOMETPHIO C HOHU3ALMEN 3JIeKTPOPACIIbUIEHHEM, IPOBOAUMYIO B PEXXHME perucTpaluu
OTpHLATENbHBIX HOHOB. OOHApy)KeHHbIE MAacChl MPUBOISAT MOCIE YCIOBHOTO OOO3HAYEHUS
«m/z». CoemuHeHus ¢ TOYHBIMU Maccamu Oosiee 1000 4acTo OnpenenstoT Kak IByX3apsiaHbIe,
Tpex3apsiiHble HMOHBI W/WiaM 4eTbipex3apsgHble HOHbL CAD: pmerekTop 3apsiKEHHBIX
asposonedi. ELSD: ncnapurenbHblll JeTEKTOP paccesiHus CBETa.

Yceaosus A nposenennsi LCMS-ananmsa: kononka: Waters Acuity UHPLC BEH
C18, 2,1 x 50 mm, gacTuisl pasmepom 1,7 Mkm; monasuskHast ¢asza A: 5:95 aneToHUTPIIT BOA
¢ 0,05% TFA; nonswkHas daza B: 95:5 aueronurpun: Boma ¢ 0,05% TFA; temneparypa:
50°C; rpanueHT: 0-100% B B TeueHue 3 MUHYT, 3aTeM yaep>kuBaHue B TeueHue 1,0 MUHYTHI
npu 100% B; ckopocth noToka: 1 Mi/mMuH; 0OHapyKeHHe: Macca.

Ycaosue B nposenenuss LCMS-ananusa: xononka: Waters Acuity UHPLC BEH
C18, 2,1 x 50 mm, gacTuisl pasmepom 1,7 Mkm; monBukHast ¢asa A: 5:95 aneToHUTPIIT BOaa
¢ 10 MM auerara ammoHwUsI;, monBrxkHasA ¢asza B: 95:5 aneronutpuin: Boma ¢ 10 MM anerara

amMmonust; Temneparypa: S50°C; rpamuent: 0-100% B B Teuenne 3 MuHyT, 3aTteMm
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ynepxkuBanue B TeueHue 1,0 muuytel mpu 100% B; ckopocte mortoka: 1,0 wmu/muH;
OObnapy>xeHue: Macca.

Ycaosue A nposenenusi anaanza UHPLC-CAD: xononka: Waters BEH Phenyl,
150 x 2,1 mM, gactuiel pasmepom 1,7 mxm; moxmerskHasi ¢aza A: Boma ¢ 0,05% TFA,
nonsrkHas ¢asa B: anerorurpun ¢ 0,05% TFA; temmneparypa: 35°C; npoduib rpagueHTa;
10% B - 35% B B Teuenne ot O mun n0 15 muH, 35% B - 95% B B Teuenne ot 16 mun no 25
MHH, 3aTeM ynepkuBaHue B TeueHue 1,0 muH mpu 95% B; Bpems mporona: 4 muH (B
HAuYaJIbHBIX YCIOBHUAX MCXOAHOHN MOABMXKHOHN (pasbl); ckopocTh motoka: 0,35 mi/MuH; o0beM
uHxekuu: 3 Mk obpasua 2 mr/min B DMSO; obnapyskenue: CAD B nuanasone 100 Ila u
rasza 35 psi.

Ycaosue B nposenenusi anamnza UHPLC-CAD: kononka: Waters BEH Phenyl,
150 x 2,1 mm, yactuiel pasmepom 1,7 Mkm; momsuxknas ¢asa A: Boma ¢ 0,05% TFA,
noasuxkHas ¢asza B: aneronutpun ¢ 0,05% TFA; temneparypa: 35°C; npoduns rpaguenra:
10% B-95% B B Teuenue ot 0 1o 25 mMuH, 3aTeM yaepxkuBaHue B TedeHue 1,0 mun nmpu 95%
B; Bpewms nporona: 4 MuH (B Ha4aJbHBIX YCJIOBHSX MOABIIKHOHN (a3bl), CKOPOCTh MOTOKA:
0,35 mi/muH; o0beM HHKeKLH: 3 MKJ obpasua 2 mr/mi B DMSO; obnapysxenue: CAD B
auanaszone 100 Ia u ra3 34 psi.

OO6mue meToaukn

Bce MaHUNyIA1MY MPOBOIWIIA B AaBTOMATHYECKOM PEKUME Ha CUHTE3aTOPE MENTHIOB
Prelude (Protein Technologies). Ecnu He yka3aHO HWHOE, BCE METONUKU MPOBOAMIN B
MOJIUTIPOITHUJIEHOBOM PEAKIMOHHOM cocyae o0beMoM 40 mil, CHAOKEHHOM HUKHEH (QPUTTOM.
Cocyn coenunsiercsi ¢ cuHTe3aTOpoM mnentuaoB Prelude xak depes HIDKHIOI, TaKk U 4epe3
BEPXHIOK 4acTh cocyna. DMF moxer ObITh n00OaBJIeH 4Yepe3 BEPXHIOK M HUKHIOK YaCTh
COCyJia, YTO MPOMBIBAET BBEPX U BHU3 CTOPOHBI COCY/a B paBHOU Mepe. PeareHTsl mo0aBisuin
TOJIBKO Yepe3 HIKHIOK YacTh COCYAa M MPOIMYCKAIH uepe3 GPUTTY IJIsl KOHTAKTa CO CMOJIOH.
Bce pacTBopbl ymanmsiam uepe3 HIKHIOK YacTh cocyna. «llepuonndeckoe BO3MyILIEHHE)
OMKCHIBAET KPaTKUH BBIOPOC razoobpasHoro N depes HIDKHIOW (PUTTY, BBIOPOC IJTUTCS
NPUOTU3UTENBHO 5 CEKYHA U MPOUCXOAUT Kakable 30 cekyHA. PacTBOpbI aMHHOKHCIIOT, KaK
MPaBUJIO, HE HWCIOJB3YIOT TMO3KE ABYX HeNenb mociie mpuroroieHus. Pactsopet HATU
UCTIONB30BAJIM B TEUEHHE NBYX Henenb nocie npurororieHus. DMF = numernndopmamurn;
HATU = 1-[6buc(numernnamuno)mermieH]-1H-1,2 3-rpuaszono[4,5-b]nupuannunii-3-okcuna
rekcagropdocthar; DIPEA = nmuusonponuisTunamMuH, 2-XJIOPTPUTHIIXJIOPUAHAS CMOIa = 2-
xjioprpudenmmeruixyopuanas cmona (Chem-Imprex, 100 - 200 mern, skenTeie mapukw, 1,1

mer/r). OOBIMHO HCHOJB3yEeMble AMHUHOKHCIOTBHI TEPEUUCIIEHbl HIKE C YKa3aHHBIMH B



103

KPYIJIBIX CKOOKax 3allUTHBIMU rpymmamu O0okoBeix menell. Fmoc-Ala-OH; Fmoc-Arg(Pbf)-
OH, Fmoc-Asn(Trt)-OH; Fmoc-Asp(O'Bu)-OH;, Fmoc-Bzt-OH; Fmoc-Cys(Trt)-OH; Fmoc-
Dab(Boc)-OH; Fmoc-Dap(Boc)-OH; Fmoc-Gln(Trt)-OH; Fmoc-Gly-OH; Fmoc-His(Trt)-
OH; Fmoc-Hyp('Bu)-OH; Fmoc-Ile-OH; Fmoc-Leu-OH; Fmoc-Lys(Boc)-OH;, Fmoc-Nle-
OH; Fmoc-Met-OH; Fmoc-[N-Me]Ala-OH; Fmoc-[N-Me]Nle-OH; Fmoc-Phe-OH; Fmoc-
Pro-OH; Fmoc-Sar-OH; Fmoc-Ser('Bu)-OH;, Fmoc-Thr('Bu)-OH;, Fmoc-Trp(Boc)-OH;
Fmoc-Tyr('Bu)-OH, Fmoc-Val-OH. Crnenyromye TpOU3BOAHBIE JKHUPHBIX  KHCIOT
UCTIONB30BaM Ut camoit nocnennet craguu coderanus, HO2C(CH2)nCH3, n = 10 — 18, u
HO,C(CH2)s(CO2Bu), n =10 - 18.

OO0mas MeTonuKa OMUCHIBAET SKCIIEPUMEHT, BBIMOJTHEHHbIH B Macimtadbe 0,4 MMOb,
npu  3TOoM  Macmtad  ompenensncs — konudectBoM  (9H-¢duyopen-9-mnm)mernn(2-
(amuHOOKCH)3THIT)KapOamara, CBSI3aHHOTO CO CMOJIOH. JTOT MacimTad COOTBETCTBYET
npuOIM3UTENEHO 364 M ONMMCAHHOW BbIme cMOJbl. OfHAKO HCMoab30BaTd 800 MI CMOJBI
UCXOAsl M3 TPEINOJIOKEHHs O TOM, YTO CTeNeHb 3arpy3ku cocrtasisier 46%. M30biTok 2-
XJIOPTPU(PEHMUIMETIIIXJIOPHIA TACUIIM METAHOJIOM B KOHLIE peakiuu 3arpy3ku. Bece meronuku
MOT'yT OBITh BBINOJHEHbI B MeHblIeM, yeM 0,400 MMonp MacmTabe myTeM KOppEeKTHPOBKH
ONMCAaHHBIX O0BEMOB C TMOMOIIBK KpaTHOcTH MacmTtaba. Ilepex mnpucoennHeHHEeM
AMHHOKHUCJIOT BCE MOCJENIOBATEIbHOCTH CHUHTE3a MENTHUAOB HAUYMHAKOT C OCYIIECTBJICHUS
mporecca 3arpy3kd JIMHKepa U HaOyXaHHs CMOJbI, OMHMCAHHOTO HIKe Kak «Meromuka
3arpy3ku JIMHKepa» Hu «Meronuka HaOyxaHHsSI CMOJIbI». 3aTeM JJisi TPUCOEAMHEHUsI
AMHHOKHUCJIOT K N-KOHIly MEPBUYHOrO aMHHA MCIOJB3YIOT OMHCAHHYK HIKe «MeTomuky
NPUCOCIUHEHUS] TIEPBUYHOTO aMHHAY. JlIs1 TPUCOEAMHEHUS aMHHOKHUCIOT K N-KOHIY
BTOPUYHOIO aMHHA HCIOJB3YIOT ONHCAHHYK HIDKe «METONUKY TPUCOEAMHEHUs K
BTOPUYHOMY aMuHy». JlIsi TJ00ampHOrO CHSTHA 3al0UThl W OTLICIUIGHHUS OT CMOJ
UCTIONB30BAJIH OMUCAHHYIO HIDKe «MeTOAHKY T100albHOr0 CHATHS 3amuThly. HakoHer, mis
NPUTOTOBJIEHUSI MPO3PAYHOTO PACTBOPA, COAEPIKAIIETO ChIpble MPOAYKTHI aisi ouncTku LC-
MS, HCroNb30BAIN OMMMCAHHYIO HIKE «METOIUKY MPUTOTOBJIEHHS 00pa3Lay.

MeTtoauka 3arpy3kum JuHKepa. Macmrad 0,4 MMOJb UCIOJNB30BATH IS
NPUTOTOBJIEHHS IECTH peakIMOHHBIX cocynoB (RV) ¢ 3arpyskoii 0,4 mmons (9H-dnyopen-9-
wi)MeTi-(2-(aMruHOOKCH )aTri )kapOamaTa uisi cmon B kaxknom RV. DIEA (2,95 mi, 16,9
MMOJIb) 100aBsM K cMecu ruapoxiopuna (9H-pnyopen-9-mn)mernin(2-(aMIHOOKCH )3THII )-
kapbamara (coenunenue 4, 0,803 r, 2,4 mmons) B CH2Clz (72 M) mpu 0°C. Cpasy mocne
TOrO, KaK OH CTaJl TOMOTE€HHBIM, 12 MJI 3TOr0 MpO3pavHOro pactsopa no0aBsud B 30 mi

¢bnaxon, copepxkamuii 800 Mr 2-XJIOPTPUTHIXJIOPUAHON cMOJbL. Bee 6 ¢rakoHOB momermaiu
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Ha meiikep Ha 75 muayT npu 750 06/muH. 3atem 0,2 M MeOH nobasnsiiu B oguH (IakoH 3a
pas3, KaXIblid BCTPsIXUBas B TedeHne 2 MUHYT ripu 750 06/mMuH. Cmonel nepenociu B 40 mi
RV, npomeBamu CH2Clz (8 mn x 3), DMF (8 mn x 3), CH2Clz (10 mi x 3). Drot mpouecc
(rammerane MeOH u npomsisku CH>Cl,/DMF/CHCl,) npumensiu k apyrum S ¢pJiakoHam C
MOJIy4€HUEM CBSI3aHHOT'O CO CMOJION coeauHeHus JuHKepa S B mectu RV.

MeTtoanka Ha0yxaHusi cMOJbI: PeakIMOHHbIE COCY[bI, COIEpIKaIlue CMOJIBI C
npeaplAyIneld CTaguyu, COENUHSUIM C MEeNTHAHBIM CcHHTe3aTopoM Prelude u  Tprokmel
npoMbIBaIU (HaOyXaju) CIeAYIOIUM 00pa3oM: B peakIUOHHbIN cocya nodasismn DMF (10
MJI), TIOCJIE Yero CMeCh MEePUOAMYECKH IepeMeInnBaiu B TedeHue 10 MHHYT, a 3arem
pacTBOpPUTENb CIUBAIU Yepe3 Gppurry.

MeToanka npucoeANHEHHs NEPBHYHOI0 AMHHA:

B peakumoHHBIN cocyn, comepKaliuii CMOJy € Tpenbiaylued craauy, A00aBIIsuIH
nunepuand: DMF (20:80 06./06. 10,0 mir). CMech mepuogudecKy nepeMennBaId B TeHeHUE 5
MHHYT, & 3aTe€M CIHBAJIH PacTBOp uepe3 GpuTTy. B peaknmoHHbI cocyn cHOBa AOOABISIIH
nunepunud: DMF (20:80 06./06., 10,0 mi1). CMmech nepuoauvecky nepeMernnBaif B TEYCHUE
5 MHHYT, a 3aTeM pacTBOp ciuBaiu yepe3 Gputry. CMONy NPOMBIBATH Yepe3 HIKHIOK YacTh
OZIMH pa3 CIeAYIOIUM 00pa3oM: uepe3 HIDKHIOK 4acTh cocyaa nodasisuiu DMF (10,0 mu) u
MOJIY4eHHYIO0 CMECh MEPUOIMYECKH MEPEMELIMBAIN B TeUEHHE 2 MUHYT, MOCJIE Yero CIUBAIIN
pactBop uepe3 ¢purry. CMoiy MOCHenoBaTEIbHO MPOMBIBAIN YETHIPE pasza CIEAYOLINM
0o0pa3oM: JuIsi KaKIO0M MPOMBIBKH 4Yepe3 BEPXHIOK 4acTh cocyna modasisin DMF (10,0 m)
U MOJYYCHHYIO CMECh NEPUOIUYECKH MEePEMEIINBAN B TEYSCHUE 2 MUH, TIOCJIEe Yero pacTBOP
cnuan depes ¢purty. B peakuMoHHBIH COCyn AOOABJISIM aMHHOKUCIIOTY WJIH SKUPHYEO
kucyory (0,2 M 8 DMF, 4,0 mu, 2 5kB.), HATU (0,2 M B DMF, 4,0 mu, 2 5kB.) u DIPEA (0,8
M B DMF, 2,0 mu, 4 5kB) B TakoM nopsiaike. CMeCh NEpUOTUUECKH NEPEMEIINBAIN B TEUCHUE
15 munyT nan 30 MUHYT, 3aTe€M PacTBOP PEAKLMOHHOW cMecH ciuBaid uepes ¢purrty (15
MHHYT BPEMEHHU PEaKIMH MCIIOJIB30BAIN TOJBKO JJISI CAMOW MEePBON PEAKIIMH COUYCTAHMS IS
oOpasoBaHHUsl TEpBOW aMHUIHOW cBs3M B cuHTe3atope Prelude; nmus Bcex npyrux
NOCJIEIOBATENbHOCTEH TpUMEHsT BpeMsi peakuun 30 mMuHyT). CMONy MOCIEenoBaTEIbHO
NPOMBIBAJIM TPH pas3a CIEAYIOIUM 00pa3oM: il KaXKIOW MPOMBIBKH Y€pe3 BEPXHIOK YaCTh
cocyna nobasisuim DMF (8,0 MjT) ¥ MONy4eHHYI0 CMeCh MEPHOAUYECKH IMePEeMeIlnBaIi B
TE€YeHHEe 2 MHUH, IOCJe Yero pacTBop ciuBanu yepe3 ¢purty. K peaknuoHHOH cmecH
nobasmsuiu DMF (3,3 mu), DIPEA (0,8 M B DMF, 1,5 mi, 3 3kB.). [Tocne nepemermmBaHus
cmecu B TedeHue 30 cekyHn noOaisum ykcycHbid anruapuna (1,0 M B DMF, 5,0 mn, 12,5

9kB.). CMech mepuoAnyYecKy mepeMemmuBaid B TedeHue 10 MUH, 3aTeM pacTBOp CIMBAIU
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yepe3 ¢purrty. CMOJIy NMPOMBIBATIH Yepe3 HIDKHIOK YacTh OUH Pa3 CIENYIOIIUM 00pa3oM:
Yyepe3 HIDKHIO YacTh cocyma nodaemsuiu DMF (10,0 mMiI) ¥ TONYYEHHYIO CMECh
NEPUOANYECKH NEePEMELINBAIN B T€UeHHE 2 MUHYT, MOCJE Yero pacTBOpP MPOIMyCKalIHu 4epes
¢purty. CmOJNy mOCIenoBaTENIbHO NPOMBIBAIM YEPe3 BEPXHIOK YacTh 4YEThIpE pasa
CIEAYIOIIMM 00pa3oM: Ul KaKAOH MPOMBIBKU Yepe3 BEPXHIOK YacTh COCyAa M0O0aBISUIN
DMF (10,0 mi) 1 MONy4YEeHHYIO CMECh MEPUOAUYECKH IMEPEeMEINNBAIN B TEUEHHE 2 MUH,
nocjae dYero pactBop ciuBanu depe3d ¢purty. I[lodaydeHHyr0 CMONy HCHOJIB30BAU
HENOCPENCTBEHHO Ha CJIeNyIOIel CTaiuM.

MeToauka npucoeIMHEeHHsI K BTOPHYHOMY AMHHY:

B peaxiuoHHBIN cOCyA, COmEpsKalMii CMOJy U3 TPEeAbIAyLIedl cTaauu, N00aBIIsIIH
nunepunud: DMF (20:80 06./06. 10,0 mi). CMech nepuonuyecku nepeMenInBaiy B TEUeHNE
5 MUHYT, a 3aTeM pacTBOp CIMBAIH 4Yepe3 GpuUTTy. B peakimoHHbIH cocyn cHOBa AOOABISIIH
nunepunud: DMF (20:80 06./06., 10,0 mir). CMmech nepuoauvecky nepeMernnBaif B TEYeHUE
5 MHHYT, a 3aTeM pacTBOp ciuBaiy yepe3 Gputry. CMONy NPOMBIBATIH Yepe3 HIKHIOK YacTh
OZIMH pa3 CIEAYIOIUM 00pa3oM: uepe3 HIDKHIOK 4acTh cocyaa nodasisuiu DMF (10,0 mu) u
MOJIyYEHHYIO CMECh MEPUOANYECKH NEPEMELINBAIN B T€YEHUE 2 MUHYT, IIOCJIE YeT0 PacTBOP
cnuBanmu uepes ¢purty. CMOJy MOCIEAOBATENIbHO MPOMBIBAIU YEThIPE pasa CISIYIOIIUM
00pa3oM: JuIs KaKIOW MPOMBIBKH 4Yepe3 BEPXHIOK 4acTh cocyna nodassiin DMF (10,0 mi)
U MOJIYYEHHYI0 CMECh MEPUOANYECKU MepeMeIINBaId B T€UEHHE 2 MUH, MIOCJIE Yero pacTBop
cnuBanmu 4epe3 Gpurry. B peakuuoHHBI cocyn n00aBISIM aMUHOKHCIIOTY WJIH SKUPHYEO
kucyory (0,2 M 8 DMF, 4,0 mu, 2 5kB.), HATU (0,2 M B DMF, 4,0 mu, 2 3kB.) u DIPEA (0,8
M B DMF, 2,0 mi1., 4 5kB.) B 3TOM Tiopsinke. CMech MEPUOANYECKH MEPEMEIINBAIIA B TEYCHUE
30 MHH, 3aTeM pPeaKIMOHHBbIM PAacTBOp CiuBajiu 4epe3 ¢Gpurry. CMOy MOCIIenOBaTENHLHO
TPYDKABI TIPOMBIBAJIN YePe3 BEPXHIOK YaCTh CIEAYIOIIUM O0pa3oM: JJIsi K&KIOH MPOMBIBKH
Yyepe3 BEPXHIOK 4acTh cocyna aobasysmn DMF (4,0 Mi1) U meprHOAHYECcKH NepeMeIInBaIn
NOJIyYeHHYI0 CMECh B TE€YEHHE 2 MHH, IOCJIE HYero CIMBAJIMA PacTBop uepe3 ¢putrry. B
PEaKIMOHHBIN COCY/I CHOBA NOOABIISIIM AMUHOKHCIIOTY WJIH XKUPHYIO Kucioty (0,2 M B DMF,
4,0 mi, 2 skB.), HATU (0,2 M B DMF, 4,0 mn, 2 3xB.) u DIPEA (0,8 M B DMF, 2,0 mi, 4
9KB.) B 3TOM mnopsinke. CMech NMepHOAMYECKH MepeMelnnBain B TedeHue 30 MHH, 3aTeM
pPEeaKIMOHHBI pacTBOp cnmBajgu dYepe3 ¢purry. CMomy MOCIENOBATENbHO TPUXKIIbI
NPOMBIBAJIM Yepe3 BEPXHIOK YacCTh CIEAYIOIIMM OOpa3oM: AN KaXKAOH NMPOMBIBKU depe3
BEPXHIOK YacTh cocyna nodasmsuii DMF (8,0 M) U mony4eHHYIO CMeCh NMEPUOIUYECKH
nepeMelnBaId B TeueHHe 2 MHH, IIOCJI€ 4Yero pacTBOp ciuBaiu uepe3 ¢purry. B

peakumnonHbI cocyn pobasmsmun DMF (3,3 m), DIPEA (0,8 M B DMF, 1,5 mi, 3 3kB.).
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ITocne nepememnBanms cMecu B TeueHue 30 cekyHn no0aBisui ykeycHbId anruapun (1,0 M
B DMF, 5,0 mu, 12,5 5kB.). CMech nepuoanyecku nepeMernnBaiy B TedeHue 10 MuH, 3atem
pactBop ciuBanu uepe3 ¢purrty. CMONy NPOMBIBAIM Yepe3 HIDKHIOK YacThb OIWH pa3
CIEAYIOIIMM O0pa3oM: uepe3 HIKHIOK dYacTb cocyaa pnobasmsmm DMF (10,0 mim) u
MOJIy4€HHYIO0 CMECh MEPHOANYECKH NEPEMELINBAIN B TEUEHHE 2 MUHYT, TIOCJIE YEro PacTBOP
cnuBanu uepe3 ¢purrty. CMOJy MOCIEAOBATENbHO MPOMBIBAIN YETHIPE pasa CIeAYIOIIUM
0o0pa3oM: Ui KaKIOW MPOMBIBKH Yepe3 BEpXHIOK 4acTh cocyna nodasinsin DMF (10,0 mu)
U TIOJIYYEHHYIO CMECh NEPUOIUYECKH MEePEMEIINBAIN B TEUEHUE 2 MUH, TIOCJIE Yero pacTBOp
cnuBanu uepe3 (purry. IlodaydeHHY0 CMOJIy UCHOJNB30BAJIM HEMOCPEACTBEHHO Ha
CIEAYIOLIeN CTaIuu.

Mertonuka riaodaabHOro CHATHS 3AIUTHL

ITocne Toro, kak mpouenypa Ha cuHtesarope Prelude Obuia 3aBepiueHa, KasKablid
peakironHbIi cocya mpomeiBaian CH2Cly (8 Mt x 6) u ocTaBisiiu CymuThCs Ha Bo3ayxe. Kak
TOJIBKO CMOJIa CTajia CBOOOJHOTEKYyU€eH, ee mepeHocin Bo (iakoH Ha 30 mu u nobasisiin 8
MJI pacTBopa il pacieruienus (cM. Hike). [locne nepemennBanust (piakoHa B IIeHKepe B
TedyeHne 75 MuHyT npu 750 0O/MHH peakIMOHHYIO cMech (rubTpoBanu. IlomyueHHBIH
NPO3PAYHBIN KEJNTO-KOPUUHEBBIA PACTBOP PA3IENISUIH B YeThIpe 25-MJ1 MPpOOUPKH, Kaxkaasi u3
KOTOPBIX comepkaia 16 mMi Au3TUIOBOro 3(upa, 4TO MPUBOAMIIO K OOpa3sOBaHUIO OesIbIX
cycnensuii. Kaxnayro mnpoOupky UeHTpU(YrupoBav, ABAKABI MPOMBIBAINA IUSTHIOBBIM
a¢upom ¢ obpaszoBaHuEM O€JIOr0 TBEPAOrO BEIECTBA B KaXIOH U3 MpoOUpoK. PacTBop ms
pacineruienust (SO MJ1) TOTOBUJIH CIIEAYIOIUM 00pa3oM: B kojiOy Dprienmeliepa oobemoM 250
v gobasmsuiu S00 wmr putuotpeutona, 46 wmn TFA, 2,5 ma Boger u 1,0 wmi
TPUHM3OMPONIIICHIIAHA TTPH MEPEMEIINBAHIH ¢ 00pa30BaHHEM PO3PAYHOrO PaCTBOPA.

Meronuka nojxy4eHusi 00pasios:

B kxaxnyro mpoOupKy, COmepsKalyro CbIpOod MPOAYKT, MOJyYeHHbIN Ha MPEabIAyIIeH
cranuu, Aobassuim o nopsiaky 0,4 mut DMSO u 0,4 mn MeOH. Tlocne nepemMernnBanusi B
Te4eHHe | MHUH BO MHOTUX CJIydasiX MPOUCXOOWIO OOpa30oBaHME MPO3PAYHOTO PACTBOPA.
OpnHako, ecnu TBepAble BEIIECTBA BCE €II€ NPUCYTCTBOBAJIH B MpoOUpKe, A00aBISLIIN
nomnonHUTenpHOE KommdectBo DMSO (0,2 M) 1 cMech nepeMeInnBaiyd B TEYEHUE 2 MUHYT.
B 3TOT MOMEHT, ecnu TBepAbIe BEIECTBA OCTABAJNCH, MPO3PAYHBIA PACTBOP YAAISUIA H
nobasysin nonoHUTENpHOE KommdectBO DMSO (mo 1,0 mur). IlonydeHHBIH npo3padHbIi

pacTtBop noasepraiu npenaparusHor LC-MS npu 2,0 M1 Ha HHKEKLIUO.



107

Cunres Coennnenus A

(o] OH t-BuOH, (Boc),0O o]
J\/\/\/\/\/M DMAP, THF, 60 C, HO\“/\/\/\/\/\W
HO o O'Bu

BBIXOZ 27%

H HBr
BuO._ _N 1. KOH, EtOH  BuO NH
> + NH, ———— o/\/ 2 O-
\cq/ o B -NH: S NHO \ﬂ/ O\\( \
in CPME 2

BeIxon 19%

0 OMe
THF/H,0 (3/1) 3N HCI/CPME  Fmoc o.
RT, 16 h F"‘°°\N/\/0\N)J\ot3u + Et;0, RT, 18 h \H/\/ NH,
- ___ H H HCI
BBIXOJ 76% 3 BeIXOZ 83% 4
OMe

DIEA, CH2CI2

O cl IMletixep 75 mum, O c o
3areM ramenne MeOH ® /u\
0 Cl 2 MUH O O™N
O™ () ®

Cunresatop ¢

g
SPPS Prelude (] O H/o /U\/N\”/\ J\/N\"/\ij/ \H/\j: )Le)k By
TFA, Et;SiH

(@)
0 o (o}
DTT, H,O H H H
RT, 75 v H2N/o\/\H/U\/ \H/\HJJ\/ \n/\u)ﬁ/
o) o HO (o}

CoenuHeHHe A GGGGS-Glu'-C14-COOH

Iz

OH
O O

Ao,
13

Iz

DMAP (2,80 1, 23,0 MMoJib) 100ABIISITH K CMECH MEHTaAeKaHAUKApPOOHOBOMN KUCIIOTHI
(25,0 T, 92,0 mmonp) B 2-Me-THF (250 mu). Ilocne mepememmBaHus NP KOMHATHOH
temneparype B TeueHue 10 muH nobasmsum Tper-Oyranon (13,2 mu, 138 mmomnb) u
nepeMeluBaHue MPONOJDKAId NMPU KOMHATHOM Temmnepatrype B TedeHue 10 mun. Ilocne
HarpeBaHus MnoiydyeHHol cycneHsuu npu 60°C B TeueHue 10 MHH OHa CTaHOBUJIACH
npo3payHbIM OeclBeTHBIM pacTBopoM. PactBop BOC-anruapuna (26,0 r, 119 mmons) B THF
(100 M) noOammsii B TedeHHWE 2 9 4Yepe3 OCNUTEIbHYID BOPOHKY C BBIPOBHEHHBIM
JaBJICHHEM K YKa3aHHOH BbIle peakiuoHHOW cmecu mpu 60°C. B koHue nobaeieHus
peakLMOHHas CMech IIpeBpallalachk B  CBETJIO-PO30OBbIII  MpO3pauHbIi  pacTBOp.
IlepememnBanne npomomwkanu npu 60°C B teuenue 18 u. Ilocne oxnaxpenust no 0°C B

teueHne 5 muHyT nobasmsim 100 mur 1,5 N HCI. 3arem cmech HarpeBaiu 10 KOMHAaTHOM
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TeMIepaTypsl U nepememnBany B TedeHne 15 muH. Ilocne oTaeneHuss opraHu4ecKuil Clon

npombeiBaM  paccomoMm (250 wmm x  2), cymmum  Han NaxSOs, QuibTpoBaM U

KOHIEeHTpupoBanu. IlonydeHHOE BeIIEeCTBO CYCHEHIUpPOBAIM B aneToHUTpmie (250 mi),
nepeMelnBaIy IpU KOMHATHOH TeMneparype B TedeHue 1 4 u punbTpoBanu 1uist yaaneHus
HETpOpearupoBaBIero  AUKUCIOTHOTO  HMCXOAHOrO — Marepuana. 3aTeM  (UIbTpar
KOHLEHTPUPOBAIN NpuOmm3uTensHo 10 125 mi. [lonydeHHYIO CyCIeH3UIO MepeMelTnBaIH
npu 0°C B TeueHuwe 2 4, NMPH 3TOM CYCIIEH3HsI CTAHOBWJIACH CO BpeMeHeM Oosiee MyTHOM.
ITonyuenHoe TBepmoe  BewiecTBO  (puubpTpoBany, mnpomeiBaau  xojomgHbeiM  (0°C)
ateronutpuwioMm (2 X 15 wmnm) w cymwin ¢ nonydeHueMm  15-(tper-Oyrokcm)-15-
OKCOTIeHTaZieKaHOBOU KUCJIOTHI (coequHenue 1, 8,20 r, 25,0 mmonb, Bbixox 27,2%) B Buze
rpsisHO-Oenoro Teepaoro semectsa. 'H NMR (400 MHz, CDCls, ppm) & 2.35 (t, J = 7.58 Hz,
2H), 2.20 (t, J = 7.46 Hz, 2H), 1.68 — 1.54 (m, 4H), 1.45 (s, 9H), 1.34 — 1.24 (m, 18H). “C
NMR (125 MHz, CDCls, ppm) 6 179.91, 173.44, 79.93, 35.64, 34.08, 29.57, 29.48, 29.46,
29.41, 29.39, 29.29, 29.23, 29.09, 29.06, 28.12, 25.12, 24.70.

Crnenyrouue COeMHEHUs MOJyYald B COOTBETCTBUU C BBILIEYKA3aHHOW METOIUKOH,
HO,C(CH2)sCO2Bu, n = 10 -18. OtTnesneHue 1eneBoro NpoayKTa - CIOKHOTO MOHOd(uUpa
HO,C(CH2)nCO2'Bu or menpopearuposasiei qukuciaotsl HO2C(CH2)nCO2H u upesmepHo
npopearuposapuiero  cnoxkxoro amdpupa ‘BuO,C(CH2)nCO»Bu B kaxmom ciydae
JOCTUTAJIOCH IyTEM HCIIONb30BAHUS PA3IUUUs B UX PACTBOPUMOCTH B aLleTOHUTPUIIE.

HBr 1. KOH, EtOH

H H
O _N. O N. NH
>( 3 oH *+  Br\NH: 2 3NHCIinCPME >< g T
(o] BbIxox 19% 0 9

[1] Iunpokenp kamust (74,1 1, 1122 Mmounp) no0asiisin mopUUsiMU B TeueHue 10
MHH K NPO3PAa4HOMY pacTBopy TpeT-OyTmin N-ruapokcukapbamara (50,0 r, 376 mMmoib) B
oesBomHoM stanose (500 wmy) mpu 0°C, wucmonb3yss MexaHW4eckyro Memanky. Ilocre
nepememinBanus npu 0°C B Tedenue 10 MUH M 3aTeM NHpU KOMHATHOW TeMIlepaTtype B
TeueHrne 20 MUH peakUHOHHYIO cMech oxyaxkganu Ao 0°C u mopuusiMu B TeueHue 15 muH
nobasysin runpodpomun 2-Opomatunamuna (100 r, 488 mmons). [locne mepemernBaHus
nmpu 0°C B Teuenme 30 MHUH U 3aTeM IpPU KOMHATHON TeMIlepaType B TEYEHHE S5 U
NOJIy4eHHBIE OeNble CyCreH3un (UIBTPOBAIM U 0canok Ha (unbrpe mpombiBaiu EtOH (40
w1 X 2). O0penuHeHHbIe QIIBTPaThl KOHIEHTPHUPOBAIH 10 oObeMa 100 M1, sKCTparupoBaiu
-BuOMe (500 mr) u H2O (250 mn). ITocne oTneneHus: BOOHBIA CIIOW 3KCTPAarupoBajH -
BuOMe (200 mi1). O6benuHeHHbIE OpraHUYeCKHe CIIOU MPOMBIBATN paccojioM (2 X 200 mi),

cyumii Hag NazSO4, GuiabTpoBaIy, KOHIEHTPUPOBAIN U CYIINJIH O] BHICOKUM BaKyyMOM C
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NoJIy4eHHeM OdeHb Bs3KoH skumkoctu (20,0 1). IlonydeHHYO >KHUAKOCTh PAacTBOPSUIA B -
BuOMe (300 mu). K BbImeyka3aHHOMY Ipo3padHOMy pacTBopy o kammsiM aodassmn HCL
(3 M B nuknoneHTUaMeTIIIOBOM 3¢dupe) (40 mi, 120 MMoIb) IpU KOMHATHOW TeMIIepaType.
IIpoucxonuno obpasoBanue Oenoit cycmensmu. Ilocne mepememmnBaHHMs NPU KOMHATHOM
TemIepaType B TedeHHe 4 U TIONydeHHble Oejble TBEpIble BelecTBa (PHIBTPOBAIH,
npombiBanu -BuOMe u cymunu noj BakyyMOM B TedueHHE 45 MUH C IOJy4YE€HUEM TpeT-
OyTui-2-aMHUHOTOKCHKapbamara rugpoxiopuna (coenunenue 2, 15,5 r, 72,9 mmonb, BbIXOA
19,4%) B Bune G6enoro Teepnoro semectsa. 'H NMR (400 MHz, DMSO-ds, ppm) § 10.21 (br
s, 1H), 8.27 (br's, 2.6H), 3.92 (t,J= 5.26 Hz, 2H), 2.98 (t, J = 5.26 Hz, 2H), 1.41 (s, 9H). *C
NMR (125 MHz, DMSO-ds, ppm) & 157.10, 80.79, 72.00, 37.46, 28.46.
THF/H0 (3/1) o o

S 9 PR L S O B

° O AR Y sl

N
° 3

[1] bukap6onart Hatpus (8,00 1, 95 MMoIb) 100ABISUIM K TIEpEMEIINBAEMON CMECH
TpeT-OyTHi-2-aMUHOSTOKCHKapOamaTa ruapoxjopuna (coenunenne 2, 13,5 r, 63,5 MMounb),
Fmoc-OSu (25,7 r, 76,0 mmonb) B THF (450 mu) u Bone (150 mu). Tlocne nepemernnBaHust
NpU KOMHATHOW TeMIlepaTtype B TE€YSHHE HOYHM BCE JIETYYHe KOMIIOHEHThl YIAJSUIH MOJ
BakyymoM. Octarok skcrparupoaiu EtOAc (400 mut, 200 mut) mocjie HaChIIEHHs] BOJHOTO
cnosi tBepabiM NaCl. OObenuHeHHble opranudeckue ciou cymwid Hag NaxSOs,
¢unbTpoBany, KoHHeHTpupoBaidn. OcraTok mnoaBepramn ¢uou-xpomarorpadpuu  Ha
cunukarene, smoupyst cmecbio EtOAc/rekcanbl. bosnee uuctbie ¢pakumu oOBEAUHSIH,
KOHLIEHTPUPOBAIM U OCTATOK IMOBTOPHO OYMINAIM, UCTIONB3YS BbIIIEYKa3aHHbIe yciaoBus. 1
BHOBb OoJyiee 4uCThIe (pakiuu OOBEOUHSUTM W KOHLHEHTpupoBain. OCTaTOK OUYMIIATU B
TpeTUH pa3, WUCHONb3ysl WACHTUYHbIE YCIOBUA. UYucTtele (¢pakuuu  OObEOMHSIIH,
KOHLIIEHTPUPOBAIM M CYIIWIH TOA BBICOKMM BAKYyMOM C IIOJy4YE€HHEM COEIUHEHHsS 3
(coenunenue 3, 19,2 r, 48,2 mmonb, Beixoa 76%). 'H NMR (400 MHz, CDCls, ppm) & 7.78
(d, /=732 Hz, 2H), 7.65 (d, J = 7.32 Hz, 2H), 7.63, (s, 1H), 7.42 (t, J = 7.32 Hz, 2H), 7.33
(t, J=7.232 Hz, 2H), 6.00 (br s, 1H), 4.40 (d, 2H), 4.26 (t, /= 7.10 Hz, 1H), 3.91 (t, /= 4.20
Hz, 2H), 3.49 — 3.46 (m, 2H), 1.52 (s, 9H). *C NMR (125 MHz, CDCls, ppm) § 157.54,
156.90, 144.06, 141.32, 127.68, 127.08, 125.23, 119.96, 82.11, 75.66, 66.91, 47.30, 39.23,
28.24.
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OMe

o} 0 J< 4N HCl/nunokcan Q i o
NI
l OJJ\H/\/O\NJ\O N Et20, RT, 184 . 0N NH,

H BeIXOx 83% HCI
O OMe O 4

3

[1] HCI (100 mu, 400 mmonb, 4 M B nuokcaHe) HOOaBISUTM MPU KOMHATHOM
TeMIepaType K IepeMelnBaeMoMy pacTBopy coenuHenus 3 (8,6 r, 21,6 mmons), 1,4-
numetrokcuOenszona (7,46 r, 54,0 mmomb) B gwdTmioBoMm sdupe (100 mu). Ilocne
nepeMeluBaHisg NP KOMHATHOW TeMIepaTtype B TE€YeHHE HOYM CMeCh IpeBpallantach B
I'YCTYIO CYCIEH3MIO, KOTOPYIO CJIOXHO OBbLIO mepememnBaTh. J[00aBisuin JOMONIHUTENBHOE
komuecTBO d¢pupa (400 MII) U MOJNYYEHHYIO CYCIEH3UIO MEpPEeMeIlNnBaIl MPU KOMHATHOM
temnepatype B TeueHue 30 MuH. 3areM ee QUIBTPOBAIM B aTMoc(epe a3oTa U TBEpHbIE
BemecTBa mpombiBasu 3dupom (3 x 100 mi) ¢ monydyenuem coeawnenus: 4 (6,36 r, 19,0
MMOIb, BbIXOA 87%) B BuUme Genoro Teepaoro semectsa. 'H NMR (400 MHz, DMSO-ds,
ppm) S 11.10 (br, s, 2.60 H), 7.89 (d, J = 7.58 Hz, 2H), 7.70 (d, J = 7.34 Hz, 2H), 7.54 (br t, J
=5.5Hz, 1H), 7.42 (t, J = 7.32 Hz, 2H), 7.34 (t, /= 7.32 Hz, 2H), 4.31 (d, J = 6.6 Hz, 2H),
423 (t,J = 6.6 Hz, 1H), 4.06 (t, J = 5.38 Hz, 2H), 3.28 (q, J = 5.22 Hz). ®C NMR (125
MHz, DMSO-d¢, ppm) & 156.74, 144.32, 141.22, 128.11, 127.57, 125.64, 120.60, 73.50,
66.08, 47.17, 38.91.

H O n o /% o H
HZNKO/\/N\I(\HJK/NT]/\HJK/NY\HJ\/\:/NT(\/\N\/MOH
o) ) o ho o © 0
GGGGS-Glu’-C14-COCOH
Coenunenue A

Coipoit marepman oummanu mnpenaparuBHoi LC/MS, wucnons3ys crenyrooiye
ycnosusi: kojionka: XBridge CSH C18, 19 x 200 MM, 4acTHIIBI pa3MePOM 5 MKM; MOJBIIKHAS
daza A: 5:95 aneronutpmisona ¢ 0,1% TpupTOpyKCYCHOM KUCIIOTHI, MOABMXKHAsA (aza B:
95:5 aneronutpmiBoga ¢ 01.% TtpudTopykcycHol kucnorsl, rpanueHt: 0-34,9% B B
TedeHue 23 MUHYT, 3aTeM yIepskuBaHue B TedueHue 2 MuHyT rpu 100% B; ckopocTh noroxa:
20 mur/muH. @pakuuu, comepiKalque MeJeBOW MPOAYKT, OOBENUHSIIN U YAAISIU JIETy4dHe
OpraHUYECKHE BEIECTBA C MCMHOJIb30BAaHUEM MOTOKa a30Ta. [losydeHHBbIN BOOHBIN pacTBOp,
COJZIEp KAl 1IeJIEBOU MPOAYKT, oxJjakaanu 10 -78°C B MOTOKe a30Ta U JTMOPUTH3UPOBAIIH C
NOJIy4eHHEM YKa3aHHOTO B 3arojIOBKE COeMHEHUst A B Buze Oeoro Teepaoro semectsa (88
Mr, BbIxoa 25,9%, unctora mo LC-CAD 98,6%).

Venosue A aHanusa: Bpems yaepxkusanust = 1,24 mun; ESI-MS (M+H)" = 775 30.
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VYcnosus B aHanusa: Bpems yaepKUBaHUS = 1,05 mun; ESI-MS (M+H)™ = 775.25.

NH, NH2

NH, NH,

oioH Oj,\OH OT\OH OT\OH

H O H O H O H OH Y OpHg T OH T O
HZNOz\,Nm/\NJ’\,N\n/\N N\n/\N N\(\N N\n/\N N\n/\N NrN)kd)

o H o H o H o H o H o H o H

0” OH
NH

KGGEEKKKEKEKEPKGGEEKKKEKEK-GIu'-C15-COOH
Tounas macca:3496,97

Cripoit mpoaykT ouwmianu npenapatusHoii LC/MS, ucnonb3ysi Cieayoume yCiaoBus:
xosoHka: XBridge C18, 19 x 200 MM, yacTUIBI pa3MepoM 5 MKM; moxBmxkHas ¢asa A: 5:95
aneronutpwiBoma ¢ 0,1% TpudTopykcycHOM KuCnOThI, mnoaBuwxkHas (aza B: 95:5
ateronutpui:Bona ¢ 0,1% TtpudTopykcycHoi kuciaoter, rpaaueHt. 20-70% B B Teuenue 20
MHHYT, 3aTe€M yaep:kuBaHue B TedeHne 5 munyT npu 100% B; ckopocTts motoka: 20 Mi/MUH.
@dpakuuy, conepKaline sKejaaeMblid MPOAYKT, OOBEAMHSIN U YIS JIETYYHe OPTaHUYECKUe
BEILECTBA C UCMOJIb30BaHUEM MOTOKa a30Ta. [lomyueHHbI1 BOAHBIA PacTBOpP, COAEP KAILMI
JKeJaeMblil TPONyKT, oxyaxkaanu a0 -78°C B MOTOKe a30Ta U JHOPUIM3HPOBAIH C
MOJIy4eHHEM YKa3aHHOE B 3ar0JIOBKE COeTUHEHUs B BUe Oeioro TBepaoro Beuiectsa (47 wmr,
BbIX0n 3,4%, uncrora no LC-CAD 72%)).

Venosue A ananuza: BpeMs yaepxkusanus = 1,14 mun; ESI-MS (M+3H)™ = 1166.90,
(M+3H)™ = 875.45.

VYcnosust B ananmuza: Bpemsi yaepxwuBanus = 0,991 mun; ESI-MS (M+3H)
1166.90, (M+3H)™ = 875.50.

[ pumep 5. Cunre3 PK-3uxancepa B pacTope

+3

PackpbiThie B HacTosmeMm aokymeHTe PK-sHxaHCepbl MOTyT OBITh MOJYYEHBI C

HCIIOJIb30OBAHUEM METOAUK, MMPHUBCACHHDBIX B KAUECTBC IIPUMEPA HUKE.

DBU, THF Pd/C
Br _NHBoc ' N
CbzHN" """ + o ————————  CbziN" NHBoc CHHN" NHBoc
8 EtsSiH, CHCl; MeOH :
2 84%
1 3 83%

4

0y
HO)J\/N\H/\NHCbz
0

HATU, NMM, DMF.
95%

(0]
0 H 2
(o] H
o AN Pd/C N
)(O/U\H/ \/\H \n/\NHCbz )<O/U\N/O\/\HJ\/ \[]/\NHz.Hm
0 CHCl; MeOH H o
5 95% 6
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Benszun (2-(((mpem-6ymoxcuxapbonui)amuno)oxcu)ymu)kapoamam, 3. DBU
(26,3 ™, 174 mmonb) no0aBiANM NOPUMAMH K TepeMelInBaeMoil cmecu OeH3mn (2-
OopomaTun)kapbamara (30 r, 116 mmonb) u Tper-Oyrmnruapokcukapbamara (24,76 r, 186
mmonb) B THF (75 mi). PeakunonHyro cMmech mepeMelnBajill B TEUYEHHWE HOYHM TIPHU
KOMHATHOW TeMmmeparype (HaOmomanoch BblmaseHue ocanka). AHanmu3 LCMS mokasan
TOJIBKO CJIEIOBO€ KOJIMUECTBO OCTABIIETrOCS HCXOMHOTO MarTephasia. PeakLMOHHYI0 CMecCh
KOHLIEHTPUPOBAJIM, TAaCHJIN BOAOH, SKCTPArMpPOBAJM 3THJIALETATOM. JTUJIALIETATHYIO (aszy
OOBeAMHSUIM, TPOMBIBAIM  BOIOW, paccosoMm, 3areM cymuian  NaxSOs.  ITlocre
KOHLIEHTPUPOBAHUS MOJy4ald 45 T CBIPOro MpoAyKTa U MOABEPTaId XpoMaTorpapuiecKkomy
pasmenenuto  (0-20% ameroHa B rekcane). Ilocme paspenenuss Oemsun  (2-(((Tper-
OyTokcukapOOHMIT)aMUHO )oKCH )aTui)kapoamat (32,9 r, 106 mmonb, Bbixoa 91%) monyuanu B
BUJIE OUeHb BA3KOTro cBeTI0-xkentoro macia. 'H NMR (400MHz, CHLOROFORM-d) § 7.43
- 7.30 (m, SH), 5.75 (br. s., 1H), 5.32 (s, 1H), 5.14 (s, 2H), 3.94 - 3.85 (m, 2H), 3.54 - 3.42
(m, 2H), 1.50 (s, 9H).

mpem-bymun (2-amunosmoxcu)kapbamama cudpoxiopud, 4. bensun (2-(((tper-
OyTokcuKapOOHHMIT)aMUHO))OKCH )aTHI )kapbamat (16,4 T, 52,8 mmonb) pactBopsiin B MeOH
(161 mm) u xmopodopme (5,33 mu, 66,1 mmonb). PacTBop mponmyBaiii a30TOM Mepen
ocropoxkHbIM nobasnenuem Pd/C (2,81 r, 2,64 mmonb). 3atem pactBop oxyaxkaanu 10 0°C u
MEJJICHHO 1O KarisiM 1o0aBisuiy TpusTmicuial (76 mit, 476 mmods). Bo Bpemst nobasnenust
HaOmonanoce Bbimenenne H>, w oHO Obulo 3k30TepmuueckuM. Ilocne nobaBieHus
PEAKIIMOHHYI0 CMECh OCTABJISLIH JUIsSI TOCTENIEHHOTO HATPEBaHUS 10 KOMHATHON TEMITEPaTyPhI
B TEUeHHE HOYHM. PEakUMOHHYIO CMeCh (PHIIBTpOBAM uepe3 CJIOH LeIUTa U TPOMBIBAIU
JOTIOJIHUTEIbHBIM KOJIMYECTBOM METaHOJIa Tepell yIapuBaHHEM B BaKyyMe. 3aTeéM OCTaTOK
pacTupaqy ¢ TeKCAaHOM U TMOJNIyYEHHOE TBEPIOE BELIECTBO (DHIBTPOBAIH, MPOMBIBAIH
JOTIOJIHUTEIIbHBIM KOJIMYECTBOM T'€KCaHAa M OCTaBJUTH JUJIsl BBICBIXAHHS TMOJ BAKYyMOM C
NOJIy4eHHUEM TPeT-OyTui 2-aMuHOSTOKCcHKapbamata ruapoxiopuna (10,2 r, 48,0 mmors,
BbIX07 91%) B BUjE po3oBaToro Teepaoro semectsa. 'H NMR (400MHz, CHLOROFORM-
d)o 8.78 (br. s, 1H), 8.31 (br. s., 2H), 4.24 (s., 2H), 3.39 (s., 2H), 1.48 (s, 9H).

mpem-bymun ((3,6,9-mpuoxco-1-henun-2-oxca-4,7,10-mpuazadodexan-12-u)-
okcu)kapoamam, 5. N-Metunmvopdonun (5,17 mu, 47,2 MMonb) 100aBIsUTH TO KaIUAM K
pacTBOpy Tper-OyTHn 2-aMHHO3TOKCHKapOamara rumpoxyopuna (4 r, 18,81 mmons), 2-(2-
(((6en3unokcn)kapOOHMUIT)aMHIHO )alleTaMUI0)yKeycHONH kuciotel (5,01 r, 18,81 mmons) u

HATU (7,87 1, 20,69 wmmonb) B Oe3sBomHoM DMF (75 wmi). Cmech OCTaBisud
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NepeMeInBaTbCsl MPU KOMHATHOH TeMIepaType B TE€UEHHWE HOYU. PEakIMOHHYIO CMeCh
pazbasisuin stunanerarom u npombiBaiu 1 N HCI. 3arem oTneneHHBIH BOIHBIN CIIOH
SKCTPArpOBaJM JIOTIOJIHUTENIbHOW MOpPUMEN 3Thianerara, 1 OObeANHEHHbIE OPraHMYECKUe
cion 3ateM npomeiBaiu 1 N HCI, paccornom, HacklleHHBIM pacTBOp OnkapOOHaTa HATPHSI €
MOCJENYIOUIEN JOMOJHUTEIbHON MPOMBIBKOM paccojioM. OpraHuyeckuil CJIOH 3aTeM CYLIHIH
(Na,SO4) m ymapuBanm B Bakyyme. 3aTeM CBIPOM MPOAYKT OYHINAINA KOJOHOYHOM
xpomarorpadueii, HCIIONb3Ysl CMECh THJIALIETAT-TeKCaH B KAUECTBE JJIFOEHTA, C MOJy4YeHUEM
6,25 r (78%) yka3zaHHoro B 3arojioske coequnenus. 'H NMR (400 MHz, CHLOROFORM-d)
8 7.69 (s, 1H), 7.41 - 7.28 (m, 6H), 7.00 - 6.87 (m, 1H), 5.81 (br s, 1H), 5.14 (s, 2H), 3.98
(dd, J=16.7, 5.7 Hz, 4H), 3.86 (t, /=4.8 Hz, 2H), 3.55 - 3.46 (m, 2H), 1.46 (s, 9H). MS m/e
447.0 (M+Na").

mpem-Bymui (2-(2-(2-amunoayemamuoo)ayemamuoo)Imokcu) Kapoamama
cuopoxiopuod, 6. Coenunenue S (6,25 r, 14,72 MMoib) pacTBOpsUTd B O€3BOIHOM METaHOJIE
(58,9 mu) u nobasnsinu xaopodopm (1.782 mu, 22.09 mmors) ¢ nocneayromum Pd-C (1,567 r,
1,472 mmonp). PeakunoHHyro koj0y 3aTeM NpOAyBaId BOAOPOIOM (OalljloH) M OCTaBIISLIN
nepeMeIInBaTbCsl B TEYeHHe 6 U, 3areM (UIBTPOBANM dYepe3 LEeNUT U YHapuBaJIH C
MOJTyYEeHUEM TpeT-OyTHI 2-(2-(2-amMHuHOALIETAMHIO )alIeTAMHUI0 )3 TOKCHKapOamaTa
ruppoxaopuza (4,87 r, 14,90 mmonb, Bexon 101%). 'H NMR (400 MHz, DMSO-ds) § 10.00
(br s, 1H), 8.71 (br t, J/=5.7 Hz, 1H), 8.18 - 7.99 (m, 4H), 3.77 (d, J=5.7 Hz, 2H), 3.69 (4,
J=5.9 Hz, 2H), 3.59 (s, 2H), 3.36 - 3.23 (m, 3H), 1.41 (s, 9H).

0O'Bu

L-cepun Meojv"mﬁm. el

, O'Bu
O50BY  METHIIOBBIH 3d)Hp Y\j: - - ROJK/N\H/\N)& NHCbz
RO NHCbz HATU, NMM,
HO. NHCbz HATU NMM, DMF )5/ DMF
0 60%

LiOH, 3:1 [” R=Me

- LiOH, 3:1 [ 8 R=Ve . i e
THF:Boga ['9 R=H THQFS'(],S/OM
80% °
(S)-mpem-Bymun 2-(((6en3unoxcu)kapoonu)amuno)-5-(((S)-3-zudpoxcu-1-
Memoxcu-1-okconponan-2-ut)amuno)-5-oxkconenmanoam, 8. (S)-4-(((bensunokcn)-

KapOOHMIT)aMHUHO)-5-(TpeT-0y TOKCH )-5-OKCOMIEHTaHOBYO KHUCIOTY (7., TPUOOPETEHHYIO
¢upmbr ChemImpex) (15 1, 44,5 mmons) u (S)-mMeTun 2-aMHUHO-3-THIPOKCUIIPOIIAHOATA
ruapoxiopun (6,92 r, 44,5 mmons) pactBopsuin B DMF (148 mut) u pacTBop OXJjaxaanu A0
0°C. Hobasnsmm HATU (18,60 r, 48,9 mmonb) ¢ mocnenyromuM N-MeTHIMOPGOIHHOM
(12,22 mn, 111 mmonb). PeakimoHHyH cMech ocTaBisuM nepememnBarbes npu 0°C B
atmocdepe N> B Teuenue 12 4. Peakimonnyro cmech paszdaemsuin EtOAc, racumu 1 N HCI,

3aTeM TpPOMBIBaJIM HachImeHHbIM pacTBopoM NaHCOs u pacconom. OpraHudeckyro ¢asy
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cymmn Han 0e3BogHbiM NaxSO4 v KOHIEHTPUPOBAIU B BakyyMme. ChIpoil MPOAYKT OUHINAIH
nyteMxpomMaTorpadrueckoit ounctku (0-40% aneron/rekcaH) ¢ monydeHueM (S)-Tper-Oy T
2-(((6en3unokcu)kapoonwm )amuHo)-5-(((S)-3-ruapokcu- 1 -meTokcH- 1 -okconponan-2-mi)-
amuHo)-5-okconenranoara (16,31 r, 36,5 mmonb, Bexon 82%) B BHImE TIps3HO-0ENOrO
tBepnoro semecta. 'H-NMR (CDCls, 400 MHz) § 7.37 (m, 5H), 6.5 (bs, 1H), 5.53 (m, 1H);
5.1(s, 2H), 4.7(m, 1H), 4.28(m, 1H), 4.1(bs, 1H), 3.95(m, 1H), 3.8(s, 3H), 2.4(m, 2H),
2.3(M,1H), 1.7(m, 1H), 1.5(s, 9H); MS m/e 439.2 (M+H").

(S)-2-((S)-4-(((6en3zunoxcu)xkapbonu)amuno)-5-(mpem-oymorxcu)-5-
OKCONEHMAHAMUOO0)-3-2UOPOKCUNPONAHOBAA Kucioma, 9. (S)-tper-bytun  2-
(((6enzunokcu)kapbonum)amuHo)-5-(((S)-3-runpokcu-1-merokcu- 1 -okconponan-2-mi)-
aMHMHO)-5-okconeHTanoart (14 r, 31,9 mmons) pacteopsimu B THF (106 min) u Boze (53,2 M) u
oxnaxaamu o 0°C. TIlocne nepememmBanus B TeueHne 30 munyTt nodasmsuim LiOH (0,688
r, 28,7 MMoub). PeaklMOHHYIO CMeCh MepeMeLINBaIi MPU 3TOH TeMrepaType B aTMocdepe
N»2. Tlocne 3aBepwieHust peakuuu pH peaximonHoit cmecu nosoxmnu 1o ~4 mpu 0°C.
Peakimonnyo cmeck skctparuposainn EtOAc (3x150 mur). OObequHEHHYI0 OPraHHYECKYIO
¢asy cymmnn Han 6e3BomaHbIM Na;SO4 1 KOHLIEHTPUPOBAIN HA POTALIMOHHOM HCIIApUTENIE C
MOJIyYeHUEM (S)-2-((S)-4-(((6en3mnOKCH )KapOOHMIT )aMHHO))-5-(TpeT-Oy TOKCH )-5-
OKCOTEHTaHAMU0)-3-TuapokcunponanoBoi kuciotsl (13,01 r, 30,7 mmonb, Bbixoa 96%) B
BUJIE TPA3HO-0€JI0r0 TBepAoro Beuectsa. MS m/e 425.0 (M+H").

(5S,10S)-metun 5-(Tper-OyTokcukapoonmn)-10-(runpoxkcumernn)-3,8,11,14-
TeTpaokco-1-penmn-2-okca-4,9,12,15-rerpaazarentaaekan-17-oar, 10.  Merun  2-(2-
aMHHOaneTamuo)anerara rugpoxopun (5 r, 27,4 mmons) pacteopstii B DMF (116 mu) u
3arpyKajiu (S)-2-((S)-4-(((6en3mnokcu )kapOOHIIT)aMUHO)-5-(TpeT-0y TOKCH )-5-
OKCOINEHTAHAMHJIO0)-3-TuApOKcunponaHoyro kuciory (11,62 r, 27,4 mmons). K stol
peakumnonnoi cmecu nobasysmt HATU (11,45 1, 30,1 mmons) u N-merunmopdomnun (7,53
I, 68,5 MMoib). PeakIMOHHYIO CMeCh MepeMelINBad MPH KOMHATHOW TeMIleparype B
armocepe N> B Tewenume 12 u. LC/MS m HPLC mnoxkasanu 3aBepiieHHE pEaKIHH.
Peakimonnyro cmech pasdasisuin EtOAc (150 mu) u racumu 1 N HCl. Opranudeckuii cioi
otnensii u npombiBau paccoiom (50 mur), BomH. NaHCO3 (50 M) u, HaKOHEI, paccojioM
(3x50 mu). Opranngecknii cioi cymmian Hax O0e3BonHbIM Na;SO4 1 ynapuBaiu B BaKyyMe ¢
MOJIy4eHHEM JKEeJIaeMOTO TMpPOAYKTAa B BHAE TIYCTOrO Macia, KOTOpPOe MOABEprasin
xpomarorpaduueckoii ounctke (0-10% MeOH/DCM) ¢ monydeHueM keIaeMoro NmpoayKTa
(5S, 10S)-merun 5- (Tper-OyrokcukapOonmn)-10-(runpokcumermn)-3,8,11,14-rerpaokco-1-

bennn-2-okca-4,9,12,15-rerpaasarentanekan-17-oara (14 r, 25,3 mmons, Beixox 93%) B
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Buje rycroro macia. 'H-NMR (CDCls, 400 MHz) § 7.38 (m, 5H), 5.1 (m, 2H), 4.0 (m, 6H),
3.7(s, 3H), 2.4(m, 2H), 2.2(M,1H), 1.9(m, 1H), 1.45(s, 9H); MS m/e 553.2 (M+H").
(5S,10S)-5-(rper-byrokcukapbonmn)-10-(runpokcumermin)-3,8,11, 14-rerpaokco-1-
¢bennn-2-okca-4,9,12,15-rerpaasarentanekan-17-oesas kuciora, 11. (5S, 10S)-Merun (55,
10S)-meTun S-(tper-OyrokcukapOonmn)-10-(rugpokcumernn)-3,8,11,14-rerpaokco-1-pennn-
2-okca-4,9,12,15-terpaazarenranekan-17-oat (20 r, 36,2 mmonb) pacteopsiin B THF (193
i) u Boxe (97 mn), u oxnaxganu ao 0°C. Ilocne mepemeruBanusi B TeueHue 30 MHHYT
nobasnsiin LiIOH (0,780 1, 32,6 Mmonb). Peakimonnyro cmeck nepememusanu npu 0°C B
atmocdepe N2 B TeueHne 5 4. Passurue peakimu KOHTposupoBaiu ¢ nomorurpio LC/MS and
HPLC. ITocne 3aBepuieHusi peakunu peaknuoHHy0 cMech paszdasisuin EtOAC (150 min) u
Hefitpanmsosanu 1 N HCl. Oprannueckyro (asy oTaensiii, U BOAHYIO a3y 3KCTparupoBajIu
EtOAc (3 x 50 mu), cymmau Han Oe3BogHbiM Na;SO4, KOHLEHTPHPOBAIUM B BaKyyMe H
CYLIMJIM IIOJl BBICOKMM BaKyyMOM B TedeHHe 12 4 ¢ MoydyeHHeM KeJaeMOro NpoayKTa B
BHJIE TPsA3HO-0€es10r0 TBepaoro semectsa (18 r, Beixon 96%). MS m/e 539.1 (M+H™).
0O O

O O J<
HO)L(\%\OH HOMO

12 13

15-(mpem-bymoxcu)-15-okconenmadekanoeas  Kucjiomd, 13. Cycnensuto
neHragekanaukapoonoBor kuciaotsl (20,2 r, 70,5 mmonb) B ykcycHoM anrunpune (70 mur)
HarpeBanu a0 128°C B armocdepe Ar. IlonmydeHHBI pacTBOp MEpPEeMELIMBAIU MPU 3TOH
TemriepaTtype B TeueHue 6,0 4 U 3aTeM OXJaXKAajdu A0 KOMHATHOW Temmneparypbl. PacTBop
pazbasisuia ToayosioMm (100 min) u ynapusaiu. OCTaTOK OTTOHSUIH ¢ TOJyosoM (4x80 mut) u
CYLIMJI TIOJI BAKyyMOM B TeueHue 0,5 4 ¢ mojydeHueMm 27,53 r rpsi3HO-0eoro TBepAoro
BemecTBa. K cMecu yka3aHHOTrO BbIlIe TBepAOro Bemectsa (27,53 r) u mpem-0Oyranona (235
MJI) IP KOMHATHOH Temrmeparype U B arMocdepe Ar 100aBsui 4-TUMETHIIAMHAHOIHPHIUH
(34,8 1, 282 Mmonb) Tpems mopuusiMi B TeueHue 15 muH. Cmech HarpeBamu no S0°C u
MOJIyY€HHBIM pPacTBOP MEpeMEIIMBAaIN NpPU 3TOH Temmepatype B TedeHue 34,0 4. Ilocne
OXJIAXKIEHUs] A0 KOMHATHOH TeMIiepatypel cMmech pa3baBisuin TtomyonoMm (50 wmi) u
ynapuBaiu. OCTaTok OTroHsUH ¢ TosyosioM (2 x 100 mut) u 3areM moriomanu B cmecu 9/1
3¢up/CH2Clz (600 mi). Pacteop npomsisanu 1 A HCI (400 mi), 0,5 M HCI (400 mut), BOnoi
(300 mn) m pacconom (300 mu). Opranmueckuii cnoii cymmu (Na;SOs4) u ynmapusanu.
Coipoii mponykr mnormomanu B CHCl, (50 M) u obpabarbiBaiul  yJIBTPa3BYKOM.

[TonyueHHYIO CyCreH3uI0 (UIBTPOBAIH Yepe3 BOPOHKY C (PPUTTON CpemHel MOPHCTOCTH, U
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TBEPJOE BEIIECTBO B BOPOHKE mpombiBamu aByMs HeOompmmmu mnopuusmMu CHCla.
@OunbTpaT W TOPOMBIBKM O0BeOWHIM U ymnapuBanud. KOHIEHTpaT MOABEpraiu
xpomarorpaduu (120 r kapTpumk ans KojxoHouHOH (mam-xpomarorpadum, or CH2Cly o
9/1 CH2Cl»2/1-PrOH) ¢ nmonyueHneM B OPSIIKE 3JTFOUPOBAHUS:

- cmecu ~5/1 (7,19 1, GecuBeTHOE Macio) ou-mpem-OyTHI NEHTaAeKaHauoara u 15-
(mpem-6yTokcH)-15-0KCOMEHTaIEKAHOBOI KUCIIOTHI,

- 15-(mpem-0yToxcu)-15-okconenranekanoBoii kucaotel (4,38 r, Berxon 19%) B Bune
6enoro Teepaoro semectsa: LC/MS [M-H]! = 327; 'H NMR (400 MHz, CDCls) § 2.37 (t, J=
7.4 Hz, 2H), 2.22 (t, /= 7.5 Hz, 2H), 1.63 (m, 4H), 1.47 (s, 9H), 1.28 (m, 18H);

- cmech ~4/1 (4,42 r, rpasHo-Oenoe TBepAoe BemmecTBo) 15-(mpem-OyTokcn)-15-
OKCOTIEHTAIeKaHOBOH KHUCJIOThI U TIEHTAIeKaH JUKapOOHOBON KUCIIOTHI.

Cwmech au- 1 MOHO- mpem-OyTuinoBbIxX 3¢upos (7,19 r) pasnensnu xpomarorpadueit
(120 r xaprpumx ¢mm-kononku, or CH2Clz mo 9/1 CH:Cly/i-PrOH) ¢ mnonyuyenuem
JOMOJHUTENIBHOTO KOJIMYECTBA KOJHYEeCTBO 15-(mpem-OyTokcu)-15-oKkconeHTanekaHoBOH
kucnotsl (0,8 r, Beixoa 4%) B Buzae 06€0ro TBEpAOro BEIIECTBA.

Cmecb MOHO- mpem-OyTUIOBOTO 3¢upa W JAUKHCIOTHI (4,42 T) pazpessuiu
xpomarorpadueti (330 r kKapTpumK GIISII-KOJIOHKH, OT reKcaHa 10 cMecH 4/1 rexcan/aneTon)
C TOJIy4Ye€HUEM JOTOJIHUTENBHOTO KonndecTBa 15-(mpem-0yTokcu)-15-okconenTanekanoBoi
KUCJIOTHI (2,92 T, BbIx0n 13%) B Bue 6eoro TBepAOro BEIECTBa.

OOwmee BbIgENeHHOE KOMUYECTBO  15-(mpem-0yTokcu)-15-okconenTaiekaHoBOH
KUCTOTHI cocTaBmiio 8,1 1 (Bbixoxn 36%).

0Bu

HATU, NMM, DMF
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Tper-byrnn  N2-((6ensunoxcu)kap6onu)-NS-((S)-1-((2-((2-((2-((2,2-aumeTn.-
4,10-guoxco-3,6-1uokca-5,9-nuazaynaexan-11-mi)aMnHo0)-2-0KCOITHI)AMHHO)-2-
OKCOITHJI)AMHHO)-2-0KCO3THJ)AMHHO)-3-THApPOKCcH-1-0KkconponaH-2-ui)-L-
rayramuHar, 14.  tper-byrun 2-(2-(2-ammHOaneTaMuI0)aLeTAMHUI0)3TOKCHKapOamara
rugpoxaopun (3,73 r, 11,41 wmmome) u (5S, 10S)-5-(tper-OyroxcukapOonmn)-10-
(runpoxcumetmin)-3,8,11, 14-retpaokco-1-dpenmn-2-okca-4,9,12,15-rerpaazarenranexkan-17-
oeByro kucnotk (5,85 r, 10,87 mmons) pactBopsuiiu B DMF (36,2 mu1) mpu KOMHaTHOH
temrieparype B atmoctepe azora. PactBop oxnaxkmanmu no 0°C nepen mobasinennem HATU
(4,55 1, 11,96 mmonp) ¢ nocaenyouum 1006aBaeHneM 1o KamsiM N-metunmopdonnsa (2,99
w1, 27,2 MMOJIb). PeakinOHHYI0 CMeCh OCTaBJIsUIM HArpeBaThCsl 0 KOMHATHOM TeMIIEpaTypbl
B TeueHue Houu. PeakumoHHyro cMech oxyaxkaanu 1o 0°C, 3arem racuiu JeIstHOM BOJAOU U
MHTEHCUBHO IepeMeIInBajIM 110 Mepe Toro, kak Tasul jex. Korma Bech nien pactasiin BOKpPYT
KOJIOBI, 00pPa30BaJIOCh BEIIECTBO, KOTOPOE 3aTeM (PHUIBTPOBAN Yepe3 BaKyyMHbIH (GUIBTP B
TeueHne Houu (MemyeHHo). ITonydyeHHOe BOCKOOOpa3HOE TBEPAOE BEIECTBO PACTBOPSIIM B
meranose (200 mu) nepen ynapuBanueMm. O6paboTka MeTaHoIoM (TpudnusuTenbHo 20 Mit) ¢
HOCJIEAYIONNM 100aBI€HHUEM TU3THIIOBOTO 3(upa obecneunio 3aTeM Moy4eHHe IpOayKTa,
KOTOpBII coOupanu myTeMm acnupauuu ¢ nonyueHuem 6.4 r (23S, 28S)-tper-Oytun 28-
(((6enzunokcu)kapOboHUT)aMUHO)-23-(ruapokcumeTin)-2,2-numetmn-4,10,13,16,19,22,25-
renTaokco-3,6-quokca-5,9,12,15,18,21,24-renraazanonako3an-29-oata  (sexon 73%). 'H
NMR (400 MHz, DMSO-d¢) 6 9.96 (br s, 1H), 8.24 - 8.01 (m, SH), 7.87 (br t, J=5.6 Hz, 1H),
7.62 (br d, J=7.8 Hz, 1H), 7.40 - 7.30 (m, SH), 5.10 - 4.96 (m, 3H), 4.30 - 4.24 (m, 1H), 4.10
(q, J=5.3 Hz, 3H), 3.93 - 3.84 (m, 1H), 3.80 - 3.53 (m, 13H), 3.31 - 3.23 (m, 2H), 3.17 (d,
J=5.3 Hz, 7H), 2.90 (s, 1H), 2.75 - 2.67 (m, 1H), 2.35 - 2.20 (m, 2H), 1.98 - 1.86 (m, 1H),
1.82-1.71 (m, 1H), 1.42 - 1.24 (m, 20H). MS m/e 811.4 (M+H").

Tper-byrun  NS-((S)-1-((2-((2-((2-((2,2-aumeTnan-4,10-guokco-3,6-1uokca)-5,9)-
AuazayHaeKkaH-11-u1)aMuHO0)-2-0KCO3ITHJI)AMHUHO)-2-0KCOITHJI)AMHUHO)-2-0KCOITHJI)-
aMuHO)-3-ruapokcu-1-okconponan-2-uia)-L-ronyramunar, 15. Meranon (158 )
noGasysiin ogHON moprwen Kk (23S,28S)-tper-Oytun 28-(((6eH3umokcH)kapOOHMIT)aMUHO)-
23-(rugpokcumetin)-2,2-mumetmin-4,10,13,16,19,22,25-rentaokco-3,6-1uoKca-
5,9,12,15,18,21,24-renraa3anoHako3aH-29-oaty (6,4 1, 7,89 MMONb) U TBEpIOE BELIECTBO
nepeMemMBaId B arMocepa asora OO TeX IMOp, IOKa HE PACTBOPUTCS aMUH
(mpubmmsurensHO 3 yaca). 3arem nobasisun Pd/C (0,840 r, 0,789 mmonb) u 3aTteM depes
Oamnon BBOIMIHM aTMocdepy BOmOpona. PeakMOHHYI0 CMECh OCTaBISUIA MEPEMELINBATHCS

NpU KOMHATHOH Temrepartype, 3aTeM (UIBTPOBAIH 4Yepe3 CTEKISIHHYIO (DUIBTPOBAIBHYIO
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Oymary u ¢unbTpar ynapusanu ¢ nonydeHueMm 4,8 r (23S,28S)-tper-Oyrun 28-ammuuo-23-
(runpoxcumetin)-2,2-numetmin-4,10,13.16,19,22 25-rentaokco-3,6-nuokca-
5,9,12,15,18,21,24-rentaa3anoHako3an-29-oata  (Berxox 90%) B BuUme Tpsi3HO-0€JI0r0
pacchIuaToro TBEPAOro BELECTBa.

"H NMR (400 MHz, DMSO-de) & 9.96 (br s, 1H), 8.29 - 8.19 (m, 1H), 8.17 - 7.96 (m,
3H), 7.87 (brt, J/=5.7 Hz, 1H), 5.00 (br s, 1H), 4.28 - 4.08 (m, 1H), 3.78 - 3.56 (m, 10H), 3.30
- 3.14 (m, 3H), 2.90 (s, 1H), 2.75 - 2.67 (m, 1H), 2.34 - 2.06 (m, 3H), 1.87 - 1.74 (m, 1H),
1.68 - 1.50 (m, 1H), 1.41 (d, /=4.3 Hz, 15H), 1.10 (s, 1H).

TpeT-byTna (23S,28S)-28-(Tper-0yToKCHKApPOOHUT)-23-(THAPOKCUMETHT)-2,2-
aumerni-4,10,13,16,19,22,25,30-okraokco-3,6-1uokca-5,9,12,15,18,21,24,29-
OKTaazarerparparparan-44-oar, 16

N-merunmopdomun (1,950 mi, 17,73 MMoib) 10OABISIN MO KAIUIIM K YACTHYHOMY
pacTBopy (238S,28S)-Tper-OyTun 28-aMuHO-23-(ruapokcumeTmn)-2,2-qumernn-4, 10.
13,16,19,22,25-rentaokco-3,6-nuokca-5,9,12,15,18,21,24-rentaazanonako3an-29-oara (4,8 r,
7,09 mmonb), 15-(Tper-OyTokcn)-15-okconenranekaHoBoi KUCIOTh (2,446 1, 7,45 MMoIb) U
HATU (2,97 r, 7,80 mmonb) nipu 0°C B atmocdepe azota. J1o0aBisiiin JOMONTHUTENBHO 20 MIT
DMF nns pacTBOpeHHUsI PEaKLIMOHHON CMECH, KOTOPYIO 3aT€M OCTaBJISUIA AJIsI MEIJIEHHOTO
HArpeBaHUsl 1O KOMHATHOW TeMMepaTypbl B TEUEHHE HOUU. 3aTeM PEaKLHUOHHYK) CMECh
OXJIAKIAIH B MOPLUH JIbA, & 3aT€M TaCHJIM JIbIOM M OCTaBJSUTM JJISl PACIUIABJICHUS TIPU
UHTCHCUBHOM TIEPEMELIMBAHMM CMECH. 3aTeéM TBEpIOe BEIIeCTBO (HIBTPOBATH C
MOJIyYEHHEM TBEPIOe BEIIeCTBO B BHue cMmoubl (6,1 r), kotopoe nepenocwiu B SFC mjst
ounctku. Ounctka SFC obecneunmna mnonyuenue (23S,28S)-tper-Oytun  28-(Tpert-
OyTokcukapOoHm)-23-(ruapokcumetin)-2,2-numerni-4,10,13,16,19,22 25, 30-okTaokco-
3,6-muokca-5,9,12,15,18,21,24,29-okraazarerparerpakontan-44-oara (2,5 r, 2,53 wmmoib,
BbIXON 35,7%) B Buae Oenoro TBEpAOrO BEIIECTBAa, KOTOPOE UCIOJB30BAM Ha CIIENYIOIEH
craguu. '"H NMR (400 MHz, DMSO-ds) § 9.96 (br s, 1H), 8.23 - 8.02 (m, 1H), 7.97 (br d,
J=7.5Hz, 1H), 7.84 (t, J/=5.8 Hz, 1H), 4.96 (t, J/=5.6 Hz, 1H), 432 - 4.21 (m, 1H), 4.17 - 4.03
(m, 1H), 3.85 (d, J/=6.0 Hz, 1H), 3.76 (br d, J=5.1 Hz, 1H), 3.72 - 3.55 (m, 1H), 3.30 - 3.24
(m, 1H), 2.27 - 2.07 (m, 1H), 2.01 - 1.86 (m, 1H), 1.80 - 1.65 (m, 1H), 1.49 - 1.38 (m, SH),
1.35 (brs, 1H), 1.29 - 1.16 (m, 4H). MS m/e 987.7 (M+H").

(178,228)-1-(amunookcu)-22-kapookcu-17-(ruapokcumerni)-4,7,10,13,16,19,24-
rentaokco-3,6,9,12,15,18,23-renraazaoKkraTpuakoHTaH-38-oesasi KHCJI0TAa, COeAHHEHHE
A. (23S,28S)-tper-Oytun  28-(Tper-OyToKcukapOoHm)-23~(THAPOKCUMETHI)-2,2 - TUMETHII-
4,10,13,16,19,22,25 30-okTaokco-3,6-n1okca-5,9,12,15,18,21,24,29-
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OKTaaszarerpareTpakoHTaH-44-oat (2,5 r, 2,53 mmonp) pactBopsuii B 25 mm + 10 wmn
POMBIBOYHOU oxnaxneHHol cmecu 92: 8 TFA:TIPS. PacTBop no0aBisiii HEMOCPEICTBEHHO
K OeJIOMy TBEPIOMY BEILECTBY M OCTABJISJIN MEPEMEIINBATHCS MPU KOMHATHOHN TeMreparype
B TeueHue 3 4. PactBop oxnaxpanu no 0°C u nepen TeM, Kak MEPEHECTH B XOJOAWIBHUK Ha
HOub, nobasysun 320 mi renrana: 40 mn MTBE. Ilpo3padunoe mMacio OTHemsiioch U ObUIO
BUIHO Ha JHE KoyiObl. CynepHaTaHT yoaasuid U JOOABJISLIN XOJOMHBIA AMATUIIOBBIH 3¢up (1
1). ITonyuenHoe Oesoe TBeprOe BEINECTBO NMEPEMEINNBAIM B T€UEHHE 2 4 mepen ObICTpoi
¢dunpTpauneit u cymkoi B BopoHke broxuepa ¢ monyuenuem 2,1 r (17S,22S)-1-(aMmuHOOKCH)-
22-kapbokcu-17-(rugpokcumermn)-4,7,10,13,16,19,24-renraokco-3,6,9,12,15,18,23-
renTaa3aoKTaTPUaKOHTaH-38-0eBoil kucnoTsl (Bbixox 95%). 'H NMR (400 MHz, DMSO-ds)
5 8.42 - 8.34 (m, 1H), 8.20 - 7.95 (m, 3H), 4.81 - 4.74 (m, 1H), 4.61 (dd, J=10.9, 4.6 Hz, 1H),
4.48 (dd, J=10.8, 7.5 Hz, 1H), 4.30 - 4.03 (m, 1H), 3.93 - 3.30 (m, 10H), 2.47 - 2.39 (m, 1H),
2.33 (dt, J=3.7, 1.9 Hz, 1H), 2.27 - 2.08 (m, 3H), 2.05 - 1.91 (m, 1H), 1.82 - 1.69 (m, 1H),
1.52 - 1.43 (m, 2H), 1.24 (s, 9H), 1.21 - 1.00 (m, 1H). Ananu3 HPLC c¢ nerexuueit CAD
nokasan uucrory 81%, Agilent 1100 LC/UV/CAD, ACE C18-300 300 X 4,6 mm ID, 5 Mkm,
A: Boga 0,05%TFA;B: ACN 0,05%TFA.

IIpumep 6: Cunre3 nononHureabHbIXx PK-3HxaHcepoB B pacTBope

Ycnosue A pas ananau3 LCMS: kononka: Waters Acuity UHPLC BEH C18, 2,1 x
50 MM, yactunbl pasmepom 1,7 mMkwm; noaBmwkHas daza A: 5:95 aueronutpmi:Boaa ¢ 0,05%
TFA; nonewkHass ¢aza B: 95:5 aueronutpmiBoma ¢ 0,05% TFA; temneparypa: 50°C;
rpaauent: 0-100% B B Teuenue 3 MuHyT, 3aTeM yaepkusanue B TeueHue 1,0 mun mpu 100%
B; ckopoctb motoka: 1 mu/muH; [detekius: macca.

Ycnosue B poist ananuza LCMS: kononka: Waters Acuity UHPLC BEH C18, 2,1 x
50 mMm, yactuubl pasmepom 1,7 mxMm; noneukHas ¢asa A: 5:95 aneronutpuisoga ¢ 10 MM
arieraTa aMMOHHSI, TOABIOKHAS (aza B: 95:5 aneronutpun: Boga ¢ 10 MM anerata aMMOHUS,
temnepatypa: S5S0°C; rpaauent: 0-100% B B TeueHue 3 MUHYT, 3aTeM YIEpKUBAHUE B
tedenue 1,0 munryTsl mpu 100% B; ckopocTs motoka: 1,0 Mi/mMuH; oOHapy keHHe: Macca.

Ycaosue A ananu3z UHPLC-ELSD: ycaosusas HPLC: xononka: Waters BEH C18,
150 x 2,1 MM, dactuiel pasmepom 1,7 mxm; monmerskHasi ¢aza A: Boma ¢ 0,05% TFA,
nonBuwkHas (asa B: aumeronutpun c¢ 0,05% TFA; rtemneparypa: 35°C; rpagueHTHBIH
npoduns: ot 10% B no 50% B ot 0 mun 1o 15 mun, ot 50% B no 60% B ot 16 mun go 20
MuH, 0T 60% B 1o 95% B ot 21 MuH 10 26 MuH, 3aTeM yaep>kuBaHue B TeueHne 4,0 MUH TIpH
95% B; Bpewms mporoHa: 4 MuH (B HadaJbHBIX YCJIOBHSX MOIABMKHOH (hasbl), CKOPOCTHb

notoka: 0,35 mu/muH; o0bem HHkeKImH: 5 MK oOpaszna 1 mr/min B cmecu 50/50 MeCN/Bona;
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Yeaosuss MS: nuanazon macc m/z 120 - 2000. MoHm3amusi U peskuM: HOHU3ALUS
3JIEKTPOPACTIBIICHUEM, PEXKUM MOJOKUTENbHbIX HOHOB. YcaoBusi ELSD:  VYcunenue: 20.
Temmniepatypa TpyOxu npeiida: 60°C. Pacxon raza: 40 psi.

Ycaosue B ananuza UHPLC-ELSD: ycaosus HPLC: «kononka: Waters BEH
CSH C18, 150 x 2,1 MM, yactuusl pasmepom 1,7 mxm; nonsmxHas pasa A: Boga ¢ 0,05%
TFA, nonewxHas ¢aza B: anerorurpun ¢ 0,05% TFA; temneparypa: 35°C; rpagueHTHBIH
npoduib: 10% B - 95% B ot 0 muH 1o 24 muH, 3aTeM yaep:kuaHue B TeueHue 3,0 MUH IpU
95% B, Bpems mporona: 4 MuH (B Ha4ajbHBIX YCJOBHMSX MOABI)KHOW (hasbl); CKOPOCTH
noroka: 0,35 mu/mMuH; 00bem uHkekImH: 2 MKJI oopaszna 1 mr/min B cmecu 50/50 MeCN/Boaa;
Ycaosuss MS:  nmanazoH macc m/z 120 - 2000. MoHusaumsi u peXuM: HOHU3ALUS
3JIEKTPOPACTIBUICHUEM, PEXHUM MOJIOKUTENbHBIX HOHOB. Ycaosuss ELSD: ycunenue: 50.
tTemnepatypa Tpyoku apetida: 60°C. Pacxon raza: 40 psi

Ycnosue C ananmza UHPLC-CAD: ycanosus HPLC: xononka: Waters BEH
Phenyl, 150 x 2,1 mwm, yactuubl pa3mepom 1,7 Mxm; noasrkHas ¢asa A: Bona ¢ 0,05% TFA,
noasmwkHas ¢(aza B: aneronutpun c¢ 0,05% TFA; temmneparypa: 35°C; rpanueHTHbIH
npopunb: 10% B - 95% B ot 0 no 25 munyT, 3aTeM yaepkuBaHue B TeueHne 2,0 MUH IpH
95% B, Bpemsi mporona: 4 MuH (B Ha4aJbHBIX YCJIOBHSX MOABMKHOW (hasbl); CKOPOCTHb
notoka: 0,35 mu/mMuH; 00beM uHKeKIuu: 5 Mk obpasna 1 mr/mn B MeOH;, Ycnosuss MS:
nuanazoH mMacc m/z 120 - 2000. MoHu3amust U pexXuM: MOHU3ALUS 3JIEKTPOPACTIBUICHUEM,
PEKUM TOJIOKUTENBHBIX HOHOB. YciaoBuss CAD: Jluanason: 100PA. Pacxon rasa: 35 psi.

Ycaosue D anamumza UHPLC-CAD: ycaosus HPLC: xononka: Waters BEH
Phenyl, 150 x 2,1 mm, gacTtuisi pasmepom 1,7 mxm; monsrskHas (aza A: Boga ¢ 0,05% TFA,
nonsuwkHas (asa B: auneronutpun c¢ 0,05% TFA; rtemneparypa: 35°C; rpagueHTHBIH
npodmib: 10% B - 35% B ot 0 mun g0 15 mun, 35% B - 95% B ot 16 muH 1o 25 MuH, 3atem
ynepxxuBaHue B TeueHue 2,0 muH npu 95% B; Bpems mporona: 3 MuUHYTHI (B Ha4aJIbHBIX
YCJIOBHUSIX TOABIIKHOHN (hasbl), CKOpOCTh moToka: 0,35 mu/MuH, 00BeM WHMKEKLUU. 2 MK
obpasua 1 mr/mn B cmecu 50/50 MeOH/Bona; Yeaosuss MS: nuama3on macc m/z 120 -
2000. Monmsaumss M pexXuM: HOHU3ALUSA 3JEKTPOPACHBUICHUEM, DPEXKUM IOJOXKUTEIbHBIX
noHOB. Ycaosusa CAD: nuanason: 100PA. pacxon rasa: 35 psi.

Cunres PEGs6-Glu'-C13-CH; (8).
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2,5-Tuoxconupposuau-1-ua rerpagexkanoar (1). DCC 8 CH>Cl» (1M, 99 mu, 99
MMOJIb) NOOABJSUTH K TEPEMELIMBAEMOMY PacTBOPY TeTpaneKkaHOBOH KHCIOTHI (20,55 T, 90
mMmoib) B DMF (100 mut). Cmech mepeMeluBaid P KOMHATHOH TeMIIepaType B TEUCHHE
HOYH, (PUIBTPOBAIN, KOHLEHTPUPOBAIHN U CYIIMJIA TOJA BBICOKUM BakyyMoM. [lonydeHHbIe
TBEpAbIE BEIEeCTBA CYyCIMEeHAUpOBaIH B cMmecu s¢up/rekcanbl (1:3, 80 mu) B TeueHue 45
MHUHYT, COOMpaIy myTeM (QUIBTPALMU U CYIIMJIH C MOJyYeHHEM 2,5-THOKCOMUPPOTUIUH-1-
wn terpanekaHoata (1) (16,96 r, 52,1 mmonb, BbxOn 58%) B BHAe Oesoro TBEPAOTO
BEIECTBA, KOTOPOE HCIOJNb30BAIM HEMOCPEACTBEHHO Ha Clenyolned cragun  0e3
JOMOJIHUTEIbHON OYUCTKH.

(S)-5-(TpeT-ByTOoKCH)-5-0KCO-4-TeTpaAeKAHAMHUIONIEHTAHOBAsI KUCJI0TA (2). Bony

(150 ™) pobaBnmsim Kk mepememmBaeMoi  cmecH  (S)-4-aMHHO-5-(TpeT-OyTOKCH)-5-
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okconeHraHoBod  kucnotel (10,5 1, 51,7 wmmomb), 2,5-I1HOKCOMUPPONUANH- -1

2

terpanekanoara (1) (16,81 r, 51,7 mmons) u NaHCO;s (5,21 1, 62,0 mmons) 8 DME (450 m).
Ilony4ueHHBIN NPO3paYHbIi PACTBOP NEPEMEIINBAIA IPU KOMHATHON TEMIIEpaType B TEUEHUE
4 4. DME ynansinu non BakyyMowM, a 3areM nobasiismi BogHbii pactsop HCI (1 M, 67,2 Mo,
67,2 mmonb) niist noeaeHust pH no 2-3. [onyyennyro cycnensuto nepememnsanu mpu 0°C B
teyenue 30 MuH, a 3ateM QrubTpoBanu. [lonydenHoe Oenoe TBEpIOE BEIECTBO MOABEPTAIIH
azeorponHoii cymke ¢ DME (2x), 3atem cycnenaupoBanmu B cmecu d¢up/rekcansr 1:3 (160
MJI) TIpU KOMHAaTHOH Temneparype B TeueHue | 4. [lomyueHHoe Oenoe TBepHoe BELIECTBO
cobupanu nyreM (pUIbTpalMy U CYLIMJIM TOJA BBICOKMM BakKyyMOM ¢ mojydeHuem (S)-5-
(Tper-OyTokcn)-5-okco-4-TeTpanekanaMmuioneHTaHoBoit kucaotel (2 ) (8,5 r, 21 Mmounb,
BeIxo7 40%), KOTOPYIO HCIIOJNB30BAIM HENOCPEACTBEHHO Ha clenyrolned craguu 0e3
JOMOJIHUTEIIbHOU OYUCTKH.

(S)-1-Tper-ByTna 5-(2,5-anoxkconuppoauaun-1-mi)-2-reTpageKaHaAMHI0-
nenranauoar (3). DCC B CHxCl, (1M, 26,6 wmn, 26,6 wmmoab) no0aBisid K
nepememuBaeMori  cmecu  (S)-5-(Tper-OyTOKCH)-5-0KCO-4-TeTpagekaHaMUIOTIEHTAHOBOM
kucyaothl (2) (10,0 r, 24,2 mMonb) u 1-runpokcunuppoauauH-2,5-nuona (3,06 r, 26,6 MMOIb)
B DMF (30 mu) mpu kOMHATHOH Temriepatype. PeaklMOHHYI0 CMECh MepeMELIuBAU TPU
KOMHATHOW TeMIeparype B Te4YeHHEe HOYM, (UIBTPOBAIM M KOHIEHTpupoBaigu. OCTaToOK
pacteopsiii B CH2Cly 1 ountmanu ¢usm-xpomaTtorpadueil Ha CHITUKarese, SJI0UPYs CMEChIO
EtOAc/rexcansl (1:2) ¢ nmonyuenuem (S)-1-tper-Oytun 5-(2,5-nquokconupponuaus-1-mm) 2-
TeTpanaekanamuaonenrananoara (3) (8,95 r, 17,5 mmonb, Beixox 73%) B BHume Oenoro
teepnoro semectsa. 'H-NMR (CDCls, 400 MHz) § 6.29 (d, J = 8.0 Hz, 1H), 4.58 (m, 1H),
2.82 (s, 4H), 2.70 (m, 1H), 2.63 (m, 1H), 2.29 (m, 1H), 2.20 (t, J = 7.5 Hz, 2H), 2.06 (m, 1H),
1.60 (m, 2H), 1.46 (s, 9H), 1.25 (m, 20H), 0.86 (t, ] = 6.3 Hz, 3H). *C-NMR (CDCl;s, 100
MHz) 6 ppm 173.0, 170.3, 168.7, 167.6, 82.4, 51.2, 36.0, 31.5, 29.29. 29.27, 29.25, 29.11,
28.97,28.92,27.6,27.15,27.10,25.21,25.11,22.3, 13.7.

Coennnenne S. Bony (4,5 mi) poGaBnsiin mpu KOMHATHOH Temrmeparype K
nepememuBaeMoil cMecu coennHenust 4 (750 wmr, 0,448 mmonb), (S)-1-tper-Oytun 5-(2,5-
TUOKCOTTUPPONUINH-1-1m1) 2-TeTpanekaHamuaonenTannuoara 3 (297 wmr, 0,582 mmonb) u
NaHCO; (75 wmr, 0,90 mmons) 8 DME (13,5 mu). ITocne mepeMermnBaHUsI MOJYYEHHOTO
NPO3pavyHOrO PacTBOpa MPH KOMHATHOW TEMIIEpAType B TE€UEHHWE HOUYU NOOABIISIM BOIHBIN
pacteop HCI (1M, 0,896 wmu, 0,896 MMonb) U CMeCh KOHLEHTPUPOBAIHU TOA BAKyYMOM.
Ocrarok ouunmanu xpomartorpadueli CO CpenHHM OaBJieHHEM ¢ oOpaineHHoOW (a3oil Ha

kononke C-18, smoupys cmecbro MeCN/Bona. NH4OAc (koHTpOb ¢ momotnsio ELSD-MS).
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Dpakuuy, coneprKalne sKeJaeMblid MPOAYKT, OOBEANHSIN U YAAISIH JIETYYHe OPTaHUIECKHe
BELIECTBA C HCIOJB30BAHUEM IOTOKA a30Ta. IlomydeHHBI BOAHBIA PACTBOpP, COAEPKALIHUN
JKeJTAeMbIi POAYKT, THOPUIN3UPOBAIN C TIOJYYEHUEM YKAa3aHHOTO B 3ar0JIOBKE COETUHEHHE
5 (610 mr, BbIXOA 66%) B BHAe Genoro Teepaoro Bemectsa. (M+2H)* 1036, (M+3H)** 691.

Coeaqunenne 6. DCC B CHCl, (1 M, 0,32 wmn, 0,32 mMMmonb) nobaBisuiu K
nepememBaeMoi cMecu coeauHeHust S (550 mr, 0,266 Mmonb) U 1-rUAPOKCUTTUPPOITUINH-
2,5-muoHa (36,7 mr, 0,319 mmone) B CH2Clz (12 mir). Cmech nepemeninBaiy npyu KOMHATHON
TEMIepaType B TeYeHHWE HOYM, (UIBTPOBAIM U KOHLEHTPUPOBAIH IIOA BAKYYMOM C
NOJIy4eHHEM COeIuHEeHHs 6 B Buae Oenoro TBEPAOro BEINECTBA, KOTOPOE MCIOJIb30BAU
HETOCPEACTBEHHO Ha cliefyroleii cranuu 06e3 JOMONHUTENbHON OYUCTKH.

Coenunenune 7. Boay (2,5 M) nobaBisiin K nmepeMernBaeMoi CMECH COeTUHEHUs 6
(577 wr, 0,266 mmonb), Tper-OyTmi-2-aMmuHO3TOKCHKapbamara (Miao, Z.; Liu, J.; Norman,
T.; Driver, R. WO 2006/069246) (70,3 mr, 0,399 mmonb) u NaHCOs3 (33,5 wmr, 0,40 Mmmoib) B
DME (7,5 mn) mpu komHaTHOH Temmepatype. CMmech mnepeMeInuBaly NPH KOMHATHOM
TeMIIepaType B T€YeHHEe HOYM U KOHLEeHTpHpoBantu. OcTaTok ouuimanu xpomarorpadpuei ¢
oOpatueHHo# (a3oii cpenHero nasieHus Ha kojnoHke C-18, smoupyst cmecbto MeCN/BOnH.
NH4Cl (monutopunr meronom ELSD-MS). ®paxiuu, comepikaiie KejJaeMblii MPOAYKT,
OOBEIUHSIIN U YAASUTH JIETYYHe OPTaHUUECKHE BEIeCTBA C UCIOJIb30BAHHEM MOTOKA a30Ta.
[TonyuyeHHBIH BOIHBIA PAacTBOP, COAEPIKALIUI SKEJaeMblii MPOAYKT, JTHODMIM3HPOBAIH C
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenuHenue 7 (360 mr, Bbxon 61%) B Buae Oesnoro
tBepnoro semectsa. (M+2H)*" 1115, (M+3H)*" 743.

Coenunenne 8. TFA (2 mi) nobaBisuiv K MepeMeIinBaeMOil CMeCH COeNUHEHUs 7
(274 wr, 0,123 mmonb), 1,4-numerokcudensona (155 mr, 1,12 mmons) B CH>Cly (2 M) mipu
KOMHaTHOMN Temmnepatype. CMech nepeMerBaiyl NIpu KOMHATHON TeMIiepaTtype B TeueHue 4
9 U 3aTeM KOHIeHTpupoBaau. OcraTok ouuinanu xpomartorpadueit ¢ obpaieHHON (a3oi
cpenHero nasienusi Ha kojnoHke C-18, smoupyst cmecsro MeCN/Bogu. NH4Cl (MoHUTOpHHT
meronoM ELSD-MS). @pakuuu, conepskamue skeIaeMblid TPOAYKT, OOBEIUHSIIA U YIAJSUTH
JIETy4Yue OpPraHUYECKHEe BEIEeCTBA C MCIOJb30BaHUEM MOTOKa a3oTa. [losydeHHbIN BOAHBIN
pacTBOp, COAEPIKALIHH JKEITAEMBbIH MPOAYKT, JTHOPHIN3UPOBAIH C MOJNYYCHHEM YKa3aHHOTO B
3aronoBke coenuHeHus 8 (228 wr, Beixox 84%) B Buzme Oemoro TBepmoro semiectsa. Ero
yucrora UHPLC-ELSD 6bina onpenenena pasaoit 93,3% ¢ HCMONb30BaHUEM YCIOBUS A IS
anamuza UHPLC-ELSD. (M+2H)** 1037, (M+3H)** 691.

Cunres PEG36-Glu'-C13-CO2H (16).
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14-(Tper-byTokcu)-14-okcorerpagexkaHoBass kucaora (9). B kpyriononnyro
K00y 00beMoM 1 J1, BBICYIIEHHYIO TUIAMEHEM, 3arpy’kajd TeTPaAeKaHJUOHOBYIO KUCIIOTY
(21 r, 81 mmonb), DMAP (9,93 1, 81 mmonb) u tonyon (300 mi). Tlocne nepemernnbanus
CMeCH NpH KOMHATHOH TeMmmepatype B TedeHue 15 MHH n00aBsuM 2-MeTHIIIPONaH-2-0
(11,7 mn, 122 mmonb) u au-Tper-Oyrunaukapbonart (26,6 r, 122 mmons). I[loaydeHHy0 cMech
nepeMelInBali P KOMHATHOW TemmepaType B TedeHue 30 MHH, a 3aTeM HarpeBaju IpH
116°C B Teuenume 15 u. Cmech KOHLEHTPUPOBAJIM U OCTATOK TMOABEpraiu (ier-
xpomatorpaduu Ha cunukarene, snmoupys cmecbio EtOAc/rekcansl (1:2), conepxamueii 1%
HOAc, ¢ nonydenuem 14-(tper-Oyrokcu)-14-okcorerpanekanoBoii kucyaorsl (9) (9,0 r, 29
MMOJIb, BbIXOH 35%). ITo mannbiM 'H-NMR marepuan umen 4ucTOTy mpubmusutensHo 80%
(OCHOBHOW TNpPHUMECHIO SIBJSUICS U-TPET-OYTHIIOBBIA 3(Hp), U €ro HEmnoCpPeICTBEHHO
UCTIOJIB30BAJIH Ha CIeNyoIeii craauu 0e3 JOMOJHUTEbHON OYHCTKH.

1-Tper-bytua 14- (2,5-anoxkconuppomnaun-1-un)rerpagekanauoar (10). DCC B
CH:Cl2 (1M, 59,6 mi, 59,6 MMoiab) H00aBISUIM K TMepeMeInnBaeMoMy pacTBopy 14-(Tpet-
OyTtokcu)-14-okcorerpanekanoBoii  kuciorel  (9) (12,5 1, 39,8 wmmomp) u  1-
TUAPOKCUIHPPONUANH-2,5-1roHa (6,86 1, 59,6 mmonp) B CHCla (200 mim). Cwmech
nepeMelmuBaId  TPU  KOMHATHOH TeMmmeparype B TE4YeHHE HOYH, (QUIBTPOBAIH U
KOHIEeHTpupoBan. OcTarok ouummamn (uiim-xpoMarorpadgueil Ha CHIIMKAreyie, 3JIOUpPYs
CH»Cly, ¢ nonydenuem 1-tper-Oytun 14- (2,5-guokconupponunaus-1-mn)rerpaaekananoara
(10) (6,2 r, 15 Mmonb, Bbixoa 38%) B Buie Genoro Teepaoro Bemectsa. 'H-NMR (CDCls,
400 MHz) & 2.84 (br s, 4H), 2.60 (t, ] = 7.2 Hz, 2H), 2.20 (t, ] = 7.5 Hz, 2H), 1.74 (m, 2H),
1.57 (m, 2H), 1.44 (s, 9H), 1.40 (m, 2H), 1.26 (m, 14H). *C-NMR (CDCls, 100 MHz) d
173.4, 169.2, 168.7, 79.9, 35.6, 31.0, 29.54, 29.51, 29.47, 29.34, 29.31, 29.09, 28.8, 28.1,
25.6,25.1.

(S)-5-(Tper-bByTokcu)-4-(14-(TpeT-0yTOoKCH)-14-0KCOTEeTPaAe KAHAMHUIO)-S-

oxconeHTanoBasi kucsora (11). Boxny (40 min) noGasnsinm k nepemernnsaeMoit cmecH (S)-4-
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aMHHO-5-(TpeT-0yTOKCH)-5-0kconeHTaHoBor kucioTel (1,600 r, 7,87 mmons), 1-Tper-OyTmn
14-(2,5-nuokconupponuaus-1-umrerpanekananoara (10) (3,6 r, 7,87 mmons) 1 NaHCOs3
(0,794 r, 9,45 mmonp) 8 DME (120 mu). ITony4eHHbIH MPO3pavHbIi pacTBOpP MEPEMELIHBAIN
pU KOMHATHOH Temriepatype B TeueHue Houu. DME ynansanu nmox BakyyMOM U 100aBIIsUTH
Bonubiii pactBop HCl (1 M, 9,45 mu, 9,45 mmons) nns posenenust pH mo 2-3. Cmech
skcrparuposasiu CH>Cly (1 % 250 mu, 2 % 50 mut), B TO BpeMsi KaKk BOAHBIN CJION HACBILIAIN
tBepabiM NaCl. OO0penuHeHHble opraHudeckue cion cymrmui Haa NaxSQs, ¢umpTpoBay,
KOHLIEHTPUPOBAJIM M CYLIMJIM MOJ BHICOKUM BaKyyMOM ¢ rnony4deHueM (S)-5-(tper-OyTokcn)-
4-(14-(Tper-0yTokch)- 14-okcorerpanekaHaMuo)-5-okconeHTaHoBo kuciotel (11) (5,14 T,
10,3 MMoOnb) B BUe O€Oro TBEPAOIo BELIECTBA, KOTOPOE HCIIOIB30BAIN HETIOCPEACTBEHHO
Ha cienyroueil craauu 6e3 JONOJTHUTENbHON OYHCTKH.

(S)-1-tper-Byrun  5-(2,5-aunokconupposuaun-1-ua)  2-(14-(tper-6yrokcu)-14-
oxcorerpaaexkanamugo)nenranguoar (12). DCC B CHxCl, (1 M, 11,8 mi, 11,8 mmonb)
no0aBysIM K mepeMernnBaeMoMy pactBopy (S)-5-(tper-Oytokcu)-4-(14-(Tper-OyTokcu)-14-
OKCOTETpaieKaHaMH0)-5-okconeHTanoBoi  kucinotel (11) (3,93 r, 7,87 mmonb) u 1-
ruapokcunupponuans-2,5-quona (1,359 r, 11,81 mmons) B CH2Cl> (100 mim). Cwmech
nepeMeluBaid MPU KOMHATHOH Temmeparype B TeueHHe 20 4 M 3aTeM (PUIBTPOBAIH.
OubTpaT KOHLEHTPUPOBAIHU IO BAKYYMOM U OCTaTOK OuMIIaiy (pudi-xpomarorpadueii Ha
cunukarene, smoupysi cmecbto EtOAc/CH2Cly (1:19), ¢ monydenuem ((S)-1-tper-Oytun 5-
(2,5-nuoxconupponauanH-1-um) 2-(14-(Tper-OyToKcH)-14-0KcoTeTpageKaHAMUIO)-
nentanmuoata (12) (3,2 r, Beixon 68%). 'H-NMR (CDCls, 400 MHz) § 6.27 (d, J = 7.8 Hz,
1H), 4.59 (m, 1H), 2.84 (s, 4H), 2.71 (m, 1H), 2.63 (m, 1H), 2.31 (m, 1H), 2.22 (d, J =8.2 Hz,
2H), 2.18 (d, J = 7.8 Hz, 2H), 2.08 (m, 1H), 1.58 (m 4H), 1.47 (s, 9H), 1.43 (s, 9H), 1.25 (m,
16H). *C-NMR (CDCls, 100 MHz) d 173.41, 173.37, 170.7, 169.1, 168.0, 82.8, 79.9, 51.6,
36.4,35.6,29.58,29.47,29.35,29.30, 29.10, 28.12, 27.99, 27.55, 27.50, 25.59, 25.48, 25.13.

Coenunenne 13. Bony (4 M) nobaBisuid K epeMelIMBaeMON CMECH COeTUHeHuUs 4
(750 wr, 0,448 mmonb) (nmpuobperennoit y Quanta BioDesign, Powell, Ohio), (S)-1-tpet-
Ooytun  5-(2,5-nuokconupponuaus-1-mn) 2-(14-(tper-OyTokcn)-14-okcoTeTpaekaHaMHIO)-
nerrananoara (12) (401 wmr, 0,672 mmone) u NaHCOs3 (45,1 wmr, 0,537 mmons) 8 DME (12
mi). ITlocne mnepeMerminBaHusi CMECH TNPH KOMHATHOW TeMIepaType B TEUEHHE HOYHU
nobGasysn BogHbIH pactBop HCI (1M, 0,537 mu, 0,537 mmonb). CMech KOHLEHTPUPOBAIH B
BaKyyMe€ M OCTAaTOK OYHMINAIN XpoMaTorpadueil co CpenHuM JaBJIeHHEM C OOpalueHHOH
¢asoii Ha xononke C-18, smroupyst cmecbro MeCN/BogH NH4Cl (MOHHTOpPHHT METOIOM

ELSD-MS). ®@pakuuu, conepskaiie KeJlaeMblid MPONYKT, OOBEANHUIA U YAAJSIIN JIETy4ne
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OpraHUYeCKHEe BELIeCTBA C UCMOJIb30BAHUEM IOTOKA a30Ta. llomydeHHbl BOAHBINA pacTBOD,
COZEpIKALINI  JKeJTaeMblii TMPOAYKT, JHUOPHIN3UPOBAIM C TOJYYEHHEM YKa3aHHOTO B
3aronoBke coeauHeHus: 13 (870 wmr, Bexon 90%) B Bume Oenoro TBEPIOro BEIIECTBA.
(M+2H)** 1079, (M+3H)** 719.

Coeaunenne 14. DCC B CH)Cl» (1 M, 0,605 mu, 0,605 mmonb) moOaBisuim K
nepememuBaemMoi cmecu coenunenust 13 (870 mr, 0,403 Mmounp) U 1-rHAPOKCHTTUPPOITUIAH-
2,5-muoHa ( 69,6 mr, 0,605 mmons) B CH2Clz (10 mir) mpu koMHaTHO# Temneparype. Cmech
nepeMelnBald  NpPU  KOMHATHON Temmepatype B TedeHHe HOYH, (UIBTPOBAIH,
KOHLIEHTPUPOBAJIN U CYLIMJIN N0 BBICOKMM BaKyyMOM C TOJy4Y€HUEM coenuHeHus 14 B Bune
0enoro TBEPAOro BELIECTBA, KOTOPOE HCIIONb30BAIM HEMOCPEACTBEHHO Ha CleAyromei
craguu 0e3 TOMOJHUTENbHON OUUCTKH.

Coennnenne 15. Bony (4 mu) nobaBisiii K nepeMeInuBaeMoi cMecH coenuHenns 14
(908 mr, 0,403 MMmomb) u TpeT-OyTHa 2-aMuHO3TOKCHKapOamara (2) (142 wmr, 0,806 Mmmonb) B
DME (12 mn) npu xomHaTHOW Temmeparype. Cmech mnepeMelmMBald NpPU KOMHATHOM
TeMIIepaType B TEUEHHE HOYM, KOHLEHTPUPOBAIHM U OCTATOK OYMINAIN Xpomartorpaduen co
CpeAHMM JaBjieHHeM ¢ oOpauieHHOH ¢a3oii Ha kojoHke C-18, smompys cmecbro MeCN/
BoaH.NH4Cl (xononka: Teledyne Isco C18 Redi SepRf High performance Gold; nerexrop:
ELSD; ckopocts: 60 mi/muH; pactBoputenb A: 95% H>O, 5% MeCN, 10 MM NH3OAc;
pactBoputens B: 5% H>O, 95% MeCN, 10 MM NH3OAc). ®pakuum, copepskaiiie
JKEJAeMbIil TMPOAYKT, OOBEAMHSUIM W YOALUIM JIeTy4he OpPraHWYecKHe BeIlecTBa C
HCIIOJIb30BAHUEM NOTOKa a3oTa. [losydeHHBI BOAHBIM PacTBOp, COAEPIKAIIMM >KEIAeMbIH
MPOAYKT, JTUOPUIM3UPOBAIH C MOJYYEHUEM YKa3aHHOTO B 3arojioBke coenwHenus 15 (730
mr, BbIxofl 78%) B BUze Genoro Teepaoro semectsa. (M+2H)** 1158, (M+3H)** 772.

Coennnenne 16. TFA (8 mu, 104 MMousb) moOaBIsIM K MEpEMEIINBAEMON CMeCH
coequuenus: 15 (420 wmr, 0,181 mmonp) u 1,4-mumetokcudensona (201 mr, 1,41 mmonb) B
CHCl» (8 wmu) mpu komHaTHOW Temmeparype. CMmech mepeMeluBaid MpU KOMHATHOH
TeMIepaType B TeUeHHe 3 Y, KOHIEHTPHPOBAJIM M OCTATOK OYHINAIH Xpomartorpadueil co
CpenqHUM JnaBlieHWeM ¢ oOpameHHoil (a3oit Ha konoHke C-18, »3HOUpPYsS CMeEChIO
MeCN/Bonu.NH4Cl (monutopunr meronom ELSD-MS). ®@pakuun, copepikaue KelaeMblii
NPOAYKT, OOBEOVHSIIN M YAAISUIA JIETYYHe OPTraHMYEeCKHE BEINECTBA C HCIIOIb30BAHHEM
noroka asora. IlonydeHHBII BOAHBIA PAcTBOp, COAEPXKAIIMM JKEJTAEMBbIM MPOAYKT,
TUO(QUITU3UPOBAITN C MOJYYSHHEM YKa3aHHOTO B 3arojioBke coenuHenue 16 (240 mr, BbIXOJ

63%) B Buae Oemnoro TBepnoro BemectBa. Ero uncrora UHPLC-ELSD Opina onpenenena
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paBHoil 75,2% ¢ ucnonb3osanueM Yciosus B nis ananmusza UHPLC-ELSD. (M+2H)** 1052,
(M+3H)** 701.
Cunrte3 Spermine-Glu'-C14-CO>H (27)
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TpeT-byTna (4-((3-amuHONIPONKNT )(TPET-0yTOKCHKAPOOHMI)aMUHO )0y THIT)(3-

(((oen3naoxcu)kapoonna)amuro)nponun)kapoéamar (18). Bony (100 mi) moGaBnsam k
cmecn N-(Oen3unokcukapOoHmnokcn)cykuuanmuaa (16,6 r, 66,4 MMoib), OU-TPeT-OyTHII
Oytan-1,4-quunduc((3-amunonponun)kapbamara) (17) (Stremgaard, K; Bjernsdottir, I,
Andersen, K; Brierley, M. J; Rizoli, S.; Eldursi, N; Mellor, I,. R.; 4 Peter N.R. Usherwood,
P. N. R.; Hansen, S. H.; Krogsgaard-Larsen, P.; Jaroszewski, J. W. Chirality, 2000, /2, 93)
(19,1 1, 47,4 mmonsb) B THF (300 mu). [Tocne nepememiBanust Mpy KOMHATHOW TEMIIepaType
B TeueHue Houm Becb THF ynamsmm mox BakyymMoM u cMmech skctparupoBaniu CH2Cly (350
v, 100 M X 2), mpu 3TOM BOAHBIA cjok Hackimanu TBepabiM NaCl. OObenvHeHHbIE
opranuueckue cyion cyurmi Hax NaxSQs, GuibTpoBaiy, KOHIEHTPUPOBAJIH MO BAKYYMOM U
ounmmanu ¢sm-xpomarorpadueii, smoupys cmecbro 2M NH3-MeOH/CH,Cl» (ot 1:19 no
1:9), ¢ mnonyuenuem Tper-Oyrun (4-((3-amuHONpPOIHI )(TPET-OyTOKCHKAPOOHUIT)aMHIHO )-
Oy i) (3-(((6ensmnokcu)kapborm)amuno)npormi)kapdamata (18) (5,19 r, 9,67 mmons,
Bbixo 20,4%). 'H-NMR (400 MHz, CDCl3) § ppm 7.22 - 7.40 (m, 5 H), 5.01 - 5.12 (m, 2
H), 3.34 - 3.48 (m, 4 H), 3.01 -3.31 (m, 5 H), 2.65 (br t, /=6.60 Hz, 2 H), 1.86 - 2.19 (m, 4
H), 1.55-1.75 (m, 4 H), 1.43 - 1.50 (m, 4 H), 1.43 (s, 9 H), 1.42 (s, 9 H). Cnextp “C-NMR
OBUT OUEHB CIOKHBIM U3-32 IPUCYTCTBHSI POTAMEPOB.

1-(tper-ByTni) 15-(2,5-nnoxconupposuaun-1-ua)nesragekanauoar (19). Cwmeco
15-(Tper-OyTokcu)-15-okconenTanekaHoBol KUCIOTHI (coennaenue 1 B mpumepe 4) (3,28 ,
10,0 mmons), 1-runpokcunupponuans-2,5-nuona (1,73 r, 15,0 mmons) u EDC ( 2,88 r, 15,0
mmoib) B CH2Cly (100 mu) mepemeninBany rmpu KOMHATHOH TeMIiepatype B TedeHue 16 d.

3arem ee pazdasmsuin CH2Clz (200 mum) u aBaXkasl mpoMbIBaIH cMechio paccos/Bona (1:1),



130

cyumii Hag NazSOs, GuiasTpoBaIy, KOHIEHTPUPOBAIN U CYIINJIH O] BLICOKUM BaKyyMOM C
nojyueruem 1-tper-Oytun 15-(2,5-nunokconupponuans-1-mwn)nerragekanauoara (19) (4,26
r, 10,0 mmonb, Bbixox 100%), KOTOPBIA HCTONB30BAIA HEMOCPEACTBEHHO HA CJIENYIOLICH
CTauu.

(S)-5-(Tper-bByTokcn)-4-(15-(TpeT-0yTOoKCH)-15-0KCONEHTaAe KAHAMHUI0)-5-
okconeHTtanoBasi kuciaora (20). Pacrsop NaHCOs (1,01 r, 12,0 mmonb) B Bozme (30 mu)
nobasysui kK cMecH (S )-4-aMUHO-5-(TpeT-0yTOKCH )-5-0KCOMeHTaHOBON KUCOTHI (2,44 1, 12,0
MMOJb) U 1-Tper-Oytun 15-(2,5-nuokconupponuaus-1-nn)nenragexkanauoata (19) (4,26 r,
10,0 mmonp) B8 DME (90 mn). ITocne nepemernnBanus CMECH P KOMHATHOH TeMIIepaType B
teuenue 16 1 Becp DME ynamsanu nox Bakyymom, pH poBoawnu no 2-3, U cMmech
skcrparuposasnin CHzCly (350 mut, 150 mut). OObenuHeHHbIE OPraHUYECKUe CIIOU CYLIHIIN HaJ
NazS04, GpunbTpoBaIU, KOHUEHTPUPOBAIN U CYLIHJIN MO BBICOKMM BaKyyMOM C IOJIy4E€HUEM
(S)-5-(rper-Oytokcu)-4-(15-(Tper-OyTokcH)-15-0kconeHTanekaHaMHI0)-5-0KCOEHTAaHOBOH
kucjaoThl (20) (5,14 r, 10,0 mmonb, Beixon 100%), KOTOPYIO UCHOIB30BAIH HETTOCPEICTBEHHO
HAa CJIeyIOLeN CTaauu.

1-(rper-ByTni) 5-(2,5-auoxconuppoauaun-1-mia)(15-(tper-6yroxcu)-15-
oxconenraaexkanouwn)-L-rmyramar  (21). Cwmecp  (S)-5-(tper-Oytokcu)-4-(15-(Tper-
OyTokcH)-15-0KkconeHTaaeKaHaMUuI0)-5-0KCONEeHTaHOBOM KUCIoThI (20) (5,14 1, 10,0 MMoOIIB),
I-runpokcunupponuans-2,5-quona (1,73 r, 15,0 mmons), EDC (2,88 r, 15,0 mmonb) B
CHxCl> (100 mi) mepememinBaiu NMpU KOMHATHOW TeMIiepaTtype B TedeHue 16 4. 3arem
peakironnyo cmech pasOaBmsuin CH>Cla (200 mu) M gBaKObl MPOMBIBATH  CMECHIO
paccon/Boga (1:1). Opranmueckuii cymoit cymwaun Hax NaxSOs,  ¢unbTpoBay,
KOHLIEHTPUPOBAJIM MO/ BAKYYMOM U OCTATOK MOABEpPrayu (JsuI-xpomMarorpaduu, 3JOUpyst
EtOAc/CHxCl2. ¢ monyuenuem (S)-1-tper-Oytun 5-(2,5-nuokconupponunus-1-um) 2-(15-
(Tper-OyTokcn)-15-okconenranekanamuno)nenrasauoara (21) (3,41 r, 5,58 Mmonb, BbIXOT
55,8%) (BbIXOA 55,8% 32 3 cTamum) B BUAe Oenoro Teepaoro semectsa. 'H-NMR (400 MHz,
CDCl3) & ppm 6.20 (br d, J/=7.82 Hz, 1 H), 4.62 (td, J/=7.95, 4.89 Hz, 1 H), 2.80 - 2.91 (m, 4
H),2.56-279(m,2H),229-242(m, 1 H),2.17-2.28 (m, 4 H), 2.02 -2.16 (m, 1 H), 1.54
-1.69 (m, 4 H), 1.48 - 1.53 (m, 9 H), 1.44 - 1.48 (m, 9 H), 1.21 - 1.39 (m, 18 H). C-NMR
(101 MHz, CDCI3) & ppm 173.35, 173.33, 170.66, 168.95, 168.01, 82.82, 79.85, 51.66, 36.46,
35.66,29.61,29.49,29.35,29.31, 29.12, 28.15, 28.00, 27.62, 27.54, 25.60, 25 .48, 25.15.

Tper-0yTuna (S)-8,13,21-Tpuc(rper-0yrokcuxapoonun)-3,18,23-rpuokco-1-
¢pennn-2-oxca-4,8,13,17,22-nenraazarentarpuakonran-37-oar  (22). Bomy (20 ™)

nobasmsiim Kk cmecu Tper-Oytun  (4-((3-amuHOMpOnI )(TpeT-0yTOKCHKAapOOHUIT)aMHHO)-
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OyTin)(3-(((6bensmnokcu)kapborni)amuHo)nporui)kapbamara (18) (1,42 r, 2,65 mmoIb),
(S)-1-Tper-OyTun 5-(2,5-nmuoxkconupponauaus-1-nm) 2-(15-(Tper-OyTokcu)-15-
okconeHrazekanamuao)nenranauoara (21) (1,62 r, 2,65 mmons) 8 DME (60 mm). ITocne
NepeMeluBaHNs CMECH TPpH KOMHATHOM TeMIlepaType B TEYEHHE HOYM BCE JIETydne
KOMITOHEHTHI (BKJIIOYasl BOAY) YAAJSUIM TOA BBICOKMM BaKyyMOM M OCTaTOK ITOJIBEPTasd
azeotrponHoii cymke ¢ MeOH (2x). Ocrarok pacteopsiin B cmecu MeOH/CH,Cl» (1:9, <10
MIT) U noasepraiu ¢iam-xpomarorpaduu, smonpys cmecbto MeOH/CHCl, ¢ nony4yennem
(S)-tper-Oytun  8,13,21-Tpuc(tper-OyTokcukapbonmn)-3,18,23-rpuokco-1-penun-2-okca-
4,8,13,17,22-nenraa3zarentarpuakonran-37-oara (22) (2,74 r, 2,65 mmons, Beixon 100%) B
BUje BsA3KoM xunkoctd. 'H-NMR (400 MHz, CDCls) § ppm 7.29 - 7.39 (m, 5 H), 7.12 - 7.25
(m, 1 H), 6.69 - 6.89 (m, 1 H), 5.67 -5.95 (m, 1 H), 5.03 - 5.15 (m, 2 H), 4.30 - 447 (m, 1 H),
3.38-3.54 (m, 8 H), 3.05-3.32 (m, 8 H), 2.12 - 2.35 (m, 6 H), 1.86 - 2.05 (m, 1 H), 1.51 -
1.76 (m, 7 H), 1.45 (s, 9 H), 1.44 (s, 27 H), 1.17 - 1.33 (m, 20 H). Cnextp “C-NMR 6bi1
OY€Hb CJIOKHBIM U3-32 IPUCYTCTBHS POTAMEPOB.

TpeT-byTHa (S)-5-(3-amunonponu.)-10,18-6uc(Tper-0yToKCHKAPOOHUIT)-2,2-
aumeTni-4,15,20-rpuokco-3-okca-5,10,14,19-rerpaazarerparpuakonran-34-oatr  (23).
Cwmech (S)-tper-Oytun 8,13,21-tpuc(tper-Oyrokcukapbonmn)-3,18,23-rpuokco-1-hennn-2-
okca-4,8,13,17,22-nenraazarentarpuakonran-37-oara (22) (1,36 r, 1,32 mmonb) u Pd-C
(0,140 1, 10 macc.%) B stanone (100 mu) ruppuposanu B metikepe Ilappa (Hz, 30 psi) B
teuenue 18 y mpu PT. Cmech ¢punsrpoBam, npombiBaiu EtOH, KOHIEHTpUpOBaIH U CYIIHUIIH
NOJl BBICOKMM BakyyMoM ¢ monydeHueM (S)-tper-Oytun S-(3-amunronpornwn)-10,18-6uc-
(TpeT-OyTokcukapOonmn)-2,2-numetun-4,15,20-rpuokco-3-okca-5,10,14,19-rerpaazarerpa-
TpuakonTan-34-oara (23) (1,19 r, 1,32 mmomb, Beixon 100%), KOTOpBIH HCHOIB30BAIH
HEMOCPEICTBEHHO Ha cienyromeii cragun. 'H-NMR (400 MHz, CDCIs) § ppm 6.91 - 7.09
(m, 1 H), 6.46 - 6.73 (m, 1 H), 434 - 454 (m, 1 H), 3.66 - 3.81 (m, 1 H), 3.10 - 3.36 (m, 10
H),2.82-293 (m,2H),2.58-2.67(m, 3 H),2.13-2.36 (m, 6 H), 1.55-1.72 (m, 6 H), 1.49
-1.53 (m, 4 H), 1.48 (s, 9 H), 1.47 (d, J=3.18 Hz, 27 H), 1.22 - 1.37 (m, 20 H). Cnextp C-
NMR 06bUT OUEHB CIOXKHBIM H3-32 IPUCYTCTBUS POTAMEPOB.

(S)-20,28,33-Tpuc(Tper-6yroxkcukapoonmni)-2,2-numernn-4,18,23,38-rerpaoxco-3-
oxca-19,24,28,33,37-nenraazarenrerpakonran-41-oesas kuciaora (24). ITupunus (13 mn)
nobasysin k cMecH (S)-Tper-OyTun 5-(3-amuuonponn)-10,18-6uc(tper-OyTokcukapboHwm)-
-2,2-numernn-4,15,20-tpuokco-3-okca-5,10,14, 19-reTpaazarerparpuakonrtan-34-oara  (23)
(1,19 r, 132 wmmomb) u purunpodypan-2,5-nuona (0,66 r, 6,6 wmmonb). Ilocne

nepeMeInBaHusl CMECH IPU KOMHATHOM TeMmmeparype B TedeHue 16 4 Bce JeTydue
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KOMIIOHEHTbl VAAJSUIM TI0J] BAaKyyMOM M OCTaTOK mozasepraiu (uam-xpomarorpadum,
samoupyst cmecero MeOH/CH,Cl,, comepxameii 0,5% AcOH, ¢ monyuenuem (S)-20,28,33-
Tpuc(Tper-0yrokcukapobonmn)-2,2-numetni-4,18,23,38-rerpaokco-3-okca-19,24,28,33,37-
NeHTaa3areHTerpakoHTal-4 1-oesoit kucnotsl (24) (1,32 r, 1,32 mmons, Bbixon 100%) B Bune
Bsaskoii sxkuakoctd. 'H-NMR (400 MHz, CHLOROFORM-d) & ppm 4.38 - 4.50 (m, 1 H), 3.47
-3.58 (m, 1 H), 3.09 -3.32 (m, 9 H), 2.75 (s, 4 H), 2.64 - 2.73 (m, 2 H), 2.46 - 2.59 (m, 2 H),
227-235(m,2H),217-2.27 (m, 4 H), 2.07 - 2.14 (m, 4 H), 1.83 -2.04 (m, 1 H), 1.67 -
1.80 (m, 3 H), 1.55-1.66 (m, 4 H), 1.41 - 1.54 (m, 38 H), 1.19 - 1.37 (m, 20 H).
21,36-au-Tper-0yTHA 1-(2,5-anoxkconuppouauH-1-ui) (S)-8,13-0uc(Tper-
Oyrokcukap6onun)-3,18,23-rpuokco-4,8,13,17,22-nenraazarekcarpuakonran-1,21,36-
Tpukapookcuiaar (25). DCC B CHxClz (1,0 M, 2,0 mu, 2,0 Mmmonb) nobasisiiu k cMmecu (S)-
20,28,33-Tpuc(Tper-OyTokcukapOonmn)-2,2-numerni-4,18,23,38-rerpaokco-3-okca-
19,24,28,33,37-nenraa3zarenrerpakonTan-41-oesoii kucnorsl (24) (1,32 r, 1,32 mmonb), 1-
ruapokcunupponuans-2,5-quona (0,23 r, 2,0 mmomns) B CHoCla (20 wmu). Ilocne
nepeMeIlnBaHys CMECH TIPU KOMHATHOW TemImeparype B TeueHue 16 4 ee ¢uibrpoBany,
KOHLEHTPUPOBAJIM U CYLIMIH MOA BBHICOKMM BaKyyMoM ¢ monyudeHueM 2 1,36-au-tper-OyTui
1-(2,5-nuokconupponuaun-1-un)  (S)-8,13-6uc(rper-Oyrokcukapbonmn)-3,18,23-rprokco-
4,8,13,17,22-nenTaa3zarexkcarpuakonrtad-1,21,36-rpukapbokcunara (25) (1,45 r, 1,32 mmoib,
BbIx071 100%), KOTOPBII MCMOIB30BAIN HETTIOCPEACTBEHHO HA CIEAYIOLIEH CTauu.
TpeT-byTna (S)-18,23,31-Tpuc(rper-0yToKcuKapooHmI)-2,2-AUMETHI-
4,10,13,28,33-nenraokco-3,6-1uokca-5,9,14,18,23,27,32-renraazarentareTpakoHTaH-47-
oat (26). PactBop NaHCOs3 (0,233 1, 2,77 mmoub) B Boae (4 mut) nobasnsuin Kk cMmecu (S)-
21,36-gu-tper-O6ytin  1-(2,5-nuokconupponunus-1-mn)-8,13-6uc(rper-OyTokcukapOboHwm)-
3,18,23-tpuokco-4,8,13,17,22-nenraazarekcarpruakontas- 1,2 1,36-tpukapbokcuata (25)
(1,45 1, 1,32 mmonb) u TpeT-OyTun 2-aMuHO3TOKCHKapOamara ruapoxiopuna (0,561 r, 2,64
mmoib) B DME (12 mut) npu komHaTHOU Temmepartype. [Tocne nepememnBaHusi CMECH TpU
KOMHATHOW TeMIIepaType B T€YeHHE 6 4 BCE JIETy4Hne KOMIIOHEHTHI, BKIIFOYAasl BOAY, yIAJSUTH
Mo BAaKyyMOM M OCTaTOK monsepraiu aseorpornHoi cymke ¢ THF. Ocrarok moneepramu
¢dmu-xpomarorpaduu, smonpyst cmecsto MeOH/CHCly ¢ monydenuem tper-Oytun (S)-
18,23,3 1-tpuc(rper-OyrokcukapOonmn)-2,2-numerun-4,10,13,28 33-neHTaokco-3,6-1uoKca-
5,9,14,18,23,27, 32-renraa3zarenrareTpakonran-47-oata (26) (0,87 r, 0,75 MMomb, BBIXOA
57%) B Bune Bsskoi xkuakoctu. 'H-NMR (400 MHz, CDCIl3) & ppm 4.33 - 4.48 (m, 1 H),
3.80-3.94 (m, 4 H), 3.42 -3.55(m, 14 H), 3.08 - 3.32 (m, 7 H), 2.68 - 2.77 (m, 4 H), 2.50 -
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2.63 (m, 4 H), 2.13 - 2.34 (m, 4 H), 1.54 - 1.74 (m, 6 H), 1.43 - 1.53 (m, 45 H), 1.22 - 1.35
(m, 20 H). Cniextp *C-NMR Obl1 04€Hb CIOKHBIM U3-3a TIPUCYTCTBHS POTAMEPOB.

(S)-1-(Amunookcu)-25-kapookcu-4,7,22,27-rerpaokco-3,8,12,17,21,26-
rekcaasarenterpakonran-41-oesass kucaora (27). K cmecu (S)-tper-Oytnn-18,23,31-
Tpuc(Tper-0Oyrokcukapbonmn)-2,2-numetni-4,10,13,28 33-neHTaokco-3,6-q1uokca-
5,9,14,18,23,27, 32-renraa3zarenrarerpakonran-47-oata (26) (0,50 r, 0,43 mmons) u DTT
(0,067 r, 0,43 mmonp) B TFA (1,5 mn) nobasmsiu tpusTrncunad (0,10 mu, 0,63 mmonb) u
Bogy (0,10 wmu, 5,6 wmmomb). IlomyueHHyr0 cMechb MepeMelnBald NPH KOMHATHOMN
TeMIIepaType B TeUEHHe 2 4, a 3aTeM BCe JIeTy4le KOMIIOHEHTHI YAAJSUIA C UCIIONb30BAHUEM
noroka N B TeueHue Houn. OcraTok moasepranu ounctke npenapatuBHoii LC/MS ¢
HCIIONIb30BaHUEM clieayromux ycaosuid: kononka: Waters CSH C18, 19 x 200 mwm, yactuub! 5
MKM; nofBmkHas ¢asza A: 5:95 aueronurpuinopa ¢ 0,1% TpupTOPYKCYCHOH KHCIOTBHI,
noasukHas ¢asa B: 95:5 aueronurpui: Boga ¢ 0,1% TpudTOpyKCYCHOM KUCIOTBI, TPaJHEHT:
0-35% B B TedyeHue 25 MuHYT, 3aTeM yjaep:kuBaHue B TedeHue 5 MuHyT npu 100% B;
ckopocTh notoka: 20 mu/mMuH. @pakuuy, comepikaliye sKelaeMbli TPOAYKT, OOBEIUHSIIH, 1
JeTy4lue OpraHUYeCKHEe KOMIIOHEHTBl YyAalsId C HCIOJNb30BAaHUEM IIOTOKA  a30Ta.
ITonyueHHbIlt BOAHBIN pacTBOpP, COAEPKALIUMN JKelaeMblil MPOAYKT, oxjaxaanu 1o -78°C B
MOTOKE a30Ta U JTHOPHIU3UPOBAIH C MOJYYSHUEM YKa3aHHOTO B 3aroJIOBKe COeMHEHUs (27)
B BHIe Oenoro TBepaoro Bemiecta (72 wmr, Bbixon 21%). Ero uucrora mo LC-CAD Obina
onpeneneHa paBHou 94,9% c¢ wucnompzoBanuem yciosus C misi amamuza UHPLC-CAD.
[MH]* 745.09.

Venosue A aHanusa: Bpems yaepxusanust = 1,27 mun, ESI-MS (MH)" = 744.55.

Venosus B ananusa: Bpems yaepsxkusanus = 1,20 mun; ESI-MS (MH)™ = 744 40.

Cunres coenuuenus 39:
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1-(rper-bByrna) 18-(2,5-amoxkconuppoanann-1-un)oxkragexkanguoar (29). EDC
(1,406 1, 7,33 mmonb) nobammsnu kK cmecu 18-(TpeT-OyTokcH)-18-0KCOOKTaIEeKaHOBOM
KUCJOTHI (28) (monyueHHOH cnocoOOM, aHAJOTMYHBIM CIOCOOY, HCIOJNB30BAHHOMY IS
nojiyueHus coequHenus 1 B mpumepe 4) (2,09 r, 5,64 Mmonb) U 1-rugpOKCUNIUPPONUANH-2,5-
auoHa (0,844 1, 7,33 mmonp) B CH2Cly (40 mu). Cmech mepeMeuinBagud MpU KOMHATHOM
temnepaType B Teuenue Houu, pazbasisuiu CH2Clz (100 mur) u npomeiBain NaHCOs. [ocne
otaeneHus BoxaHblid cioit  skctparmpoBamu CH>Cl, (80 ™ x 2). OObenuHeHHbIE
OpraHUYECKHEe CJIOM TPOMBIBAIM paccosioM, cymwiu Haa NaxSOs, ¢uipTpoBan U
KOHLIEHTPUPOBAIM MOJ BakyyMoM. OcCTaTok monsepraiu (isui-xpomarorpaduu, 3Joupys
CH:Cl» ¢ mnonyyenuem 1-tper-Oytun 18-(2,5-muokconupponuans-1-min)oKTageKaHauoaTa
(29) (2,13 1, 4,55 Mmoib, Beixon 81%) B Bune Genoro Teepnoro semecTsa. 'H-NMR (400
MHz, CDCI3) 6 2.85 (br s, 4H), 2.62 (t, J/=7.5 Hz, 2H), 2.22 (t, J=7.6 Hz, 2H), 1.77 (quin,
J=7.5 Hz, 2H), 1.67 - 1.54 (m, 3H), 1.50 - 1.37 (m, 10H), 1.37 - 1.21 (m, 22H). “C-NMR
(101 MHz, CDCIs) 6 ppm 173.33, 169.12,168.67, 79.85, 35.67, 30.98, 29.65 (br s), 29.62 (br
s), 25.61, 29.55, 29.50, 29.36, 29.31, 29.12, 29.09, 28.81, 28.15, 25.15, 24.60.

Tper-byTna (S)-18-((6-(((0en3umokcH)kapooHuI)aMuHO)-1-(TpeT-0yTOKCH)-1-
OKCOreKcaH-2-ui)aMuHo)-18-okcookragekanoar (30). NaHCO; (0,41 r, 4,83 mmonb)
nobasysiin Kk cMmecu 1-tper-Oyrun 18-(2,5-nnokconupponuans-1-un)okraaekananoara (29)
(1,13 1, 2,416 mmonb) u Lys(N°-CBZ)-O'Bu rugpoxnopuna (1,17 r, 3,14 mmons) 8 DME (60
i) u Boge (20 mur). TlonmydeHHYHO JIETKYHO CYCHEH3UIO0 MEpeMEIrBaIN MPU KOMHATHOM
temnepaTtype B TedeHre Houn. DME ynansnu mox BakyyMoM, a 3aTteM J00aBISUTH BOXHBIH
pacteop HCI (1 M, 4,83 mu, 4,83 mmonb) nutst nosenenust pH no 2-3. Cmeck 3KCTparupoBaju

EtOAc (200 My, 100 mu x 2). OObequHeHHbIE OPTaHHMYECKHE CJIOM MPOMBIBAIA PACCOJIOM,
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cymmmn Hag NaSOs, GuibTpoBaiid, KOHIEHTPUPOBAIHN MOl BAKYYMOM H TOJABEPTaju (hIdI-
xpomatorpadun, smoupyst cmecbto EtOAc/CH>Cly ¢ monydenuem (S)-tper-Oytmn 18-((6-
(((6en3unokcn)kapOoHUIT)aMHUHO)- | -(TpeT-OyToKCH)-1-OKCOorekcaH-2-1i1)aMuHO)- 18-
okcookranekanoara (30) (1,66 r, 2,42 mmounb, Beixon 100%) B Bume OecHBETHOH BS3KOM
xuakoctd. 'H-NMR (400 MHz, CDCls) § ppm 7.29 - 7.38 (m, 5 H), 6.08 (br d, J=7.34 Hz, 1
H), 5.06 - 5.19 (m, 2 H), 4.84 - 5.02 (m, 1 H), 4.48 (td, /=7.70, 5.14 Hz, 1 H), 3.07 - 3.27 (m,
2H),215-224(m,4H), 1.75-1.88 (m, 1H), 1.49 - 1.70 (m, 7 H), 1.46 (s, 9 H), 1.44 (s, 9
H), 1.20 - 1.34 (m, 26 H). »C-NMR (101 MHz, CDCls) § ppm 173.30, 172.87, 171.81,
171.05, 156.49, 136.67, 128.47, 128.03, 82.03, 79.82, 66.55, 60.35, 52.24, 40.66, 36.65,
35.64, 32.35, 29.67, 29.64, 29.61, 29.50, 29.48, 29.44, 2933, 29.29, 29.10, 28.13, 28.00,
25.63,25.13,22.25,21.00, 14.19. [MH]" 689.62.

Tper-byrun  (S)-18-((6-amuno-1-(TpeT-0yTOoKCH)-1-0KCOreKcaH-2-Ha)aMHHO)-18-
oxcooktagexkanoar (31). Cmecs (S)-Tper-0yTun 18-((6-(((OeH3mnokcu)kapOOHUIT)aMHHO)- 1 -
(Tper-OyToKkcn)- 1-okcorekcaH-2-1mi)aMuHoO)- 1 8-okcookTanekanoata (30) (1,060 r, 1,2
mmosb) U Pd-C (0,128 1, 1,200 mmonb) B EtOH (50 mu) ruapupoBanu (0aiioH) B TeYeHUE
HOYM TNpU KOMHAaTHON Temnepatype. Ilocie HECKONBKMX LMKJIOB MPOAYBKH a30TOM IMOJ
BAKyYMOM PEaKLHOHHYIO CMeCh TINATeNbHO (uibTpoBanu u npombiBaiu EtOH. ®@unbrpar
KOHIIEHTPUPOBAJIN U CYIIMJIA MO BBICOKMM BakyymoM ¢ mojydeHueM (31) (S)-tper-Oytu
18-((6-amunO-1-(TpeT-OyTOKCH)- 1 -OKCOTeKCaH-2-MT)aMHIHO)- 1 8-0kcookTanekanoara (0,67 T,
1,2 mmonb, Bbixon 100%) B Bume OeCLBETHOH SKUIKOCTH, KOTOPYIO HCIIOJIB30BAU
HETOCPEICTBEHHO Ha cienyromeii cragun. 'H-NMR (400 MHz, CDCIs) § ppm 6.40 - 6.59
(m, 1 H),4.30-4.50 (m, 1 H),3.16 -3.37 (m, 2 H), 2.65 - 2.81 (m, 2 H), 2.10 - 2.25 (m, 4 H),
1.72 - 1.84 (m, 1 H), 1.47 - 1.67 (m, 7 H), 1.43 (s, 9 H), 1.41 (s, 9 H), 1.22 - 1.36 (m, 26 H).
BC-NMR (CDCls) § ppm 173.53, 173.48, 171.90, 82.10, 79.95, 52.47, 50.19, 40.80, 36.50,
35.62, 32.11, 30.66, 29.63, 29.60, 29.56, 29.48, 29.44, 2933, 29.25, 29.05, 28.07, 27.94,
25.66,25.09,22.41. [MH]" 555.63.

Tper-byTna (S)-19-(Tper-0yTokcuxapoonui)-1-(9H-dayopen-9-un)-3,13,21-
TpHOKCo-2,7,10-Tpuokca-4,14,20-rpuazaoxkrarpuakonran-38-oar (32). NaHCOs (0,202 r,
2,40 mMonb) mobaBisut K cMmecu 2,5-nuokconupponuans-1-un 1-(9H-dayopen-9-wmn)-3-
okco-2,7,10-Tpuokca-4-a3arpunekan-13-oara (0,715 r, 1,44 mmons), (S)-tper-Oytun 18-((6-
aMHuHO- 1 -(TpeT-0yTOoKCH)- 1 -oKcorekcaH-2-mn)amMuHo)- 1 8-okcoookranekanoara (31) (0,67 ,
1,2 mmons) B DME (15 mm) u Bome (5). Ilocme mepememmBaHMs TpH KOMHATHOW
TEMIepaType B TEUCHUE HOYM BCE JIETYYHEe KOMIIOHEHTBI YIaJsUTH MOJI BAKYYMOM H OCTaTOK

nonsepranu Guam-xpomarorpaduu, smoupys EtOAc/CH,Cl, ¢ nonyderuem (S)-Tper-OyTut
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19-(Tper-OyTokcukapoonun)-1-(9H-payopen-9-un)-3,13,21-rpuokco-2,7,10-rpuokca-
4,14,20-tpnazaokraTpuakonrad-38-oara (32) (1,12 r, 1,20 mmonsp, Bbixon 100%) B BHIe
GeciiseTHON Bsskoil sxuakoctu. 'H-NMR (400 MHz, CDCls) § ppm 7.78 (d, J=7.58 Hz, 2
H), 7.63 (d, /=7.34 Hz, 2 H), 7.37 - 747 (m, 2 H), 7.30 - 7.36 (m, 2 H), 6.21 - 6.37 (m, 1 H),
6.00-6.17 (m, 1 H), 543 - 5.63 (m, 1 H), 440 - 454 (m, 3 H), 4.19 - 433 (m, 1 H), 3.75 (4,
J=5.87 Hz, 2 H), 3.53 - 3.68 (m, 6 H), 3.42 (br d, /=4.89 Hz, 2 H), 3.22 (q, /=6.28 Hz, 2 H),
2.44 (brt, J=5.38 Hz, 2 H), 2.22 (t, /<7.58 Hz, 4 H), 1.75 - 1.89 (m, 1 H), 1.55 - 1.69 (m, 7
H), 1.47 (s, 9 H), 1.46 (s, 9 H), 1.20 - 1.35 (m, 26 H). C-NMR (101 MHz, CDCl3) § ppm
173.34, 173.01, 171.82, 171.38, 156.56, 143.99, 14134, 127.70, 127.05, 125.06, 119.98,
82.07, 79.87, 70.25, 70.12, 70.05, 67.29, 66.63, 52.27, 47.33, 40.86, 38.99, 37.03, 36.67,
35.67, 32.45, 29.70, 29.67, 29.64, 29.63, 29.53, 29.51, 29.38, 29.33, 29.13, 29.03, 28.15,
28.04, 25.68, 25.16, 22.47. [MH]" 936.80.

Tper-byruan  (S)-1-amuno-15-(Tper-0yTokcukapoonui)-9,17-anokco-3,6-1uokca-
10,16-mua3arerparpunakonran-34-oat (33). Et;N (2,5 mu, 18 Mmonb) nobasisiin k cMecH
(S)-tper-Oytun 19-(Tper-OyTokcukapbonmn)-1-(9H-pnyopen-9-nn)-3,13,2 1-tpuokco-2,7,10-
Tpuokca-4,14,20-tpuazaokrarpuakontan-38-oara (32) (1,12 r, 1,20 mmoins) B DMF (10 mn).
ITocne mepememmBaHMs CMECH NPU KOMHATHOH TEeMIEpaType B TEUEHHE HOYM J0OABIISIH
nononHuTenbHoe konmdectBo EtsN (1,0 mu, 7,2 mmonb). Cmech mnepeMeunBaiu Mpu
KOMHATHOW TemIlepaType B TedeHue eme 7 4JacoB. Bce neryune KOMIIOHEHThI YAASIU B
BAKyyMe€ M OCTaTOK CYLIMJIM TOJ BBICOKHMM BakyyMoM ¢ mosydeHueM (S)-Tper-Oytmm 1-
aMHuHO- 1 5-(Tper-OyTokcukapbonmn)-9, 1 7-nuokco-3,6-nuokca-10,16-1uazareTpaTpuakOHTaH-
34-oara (33) (0,857 r, 1,20 mmoub, Berxox 100%) B Buae OECLBETHOH KUIKOCTH, KOTOPYIO
MCTIONBb30BAIM HEMOCPEACTBEHHO Ha cneayromeii craaun. [MH]™ 714.70.

Tper-byTna (S)-39-(Tper-0yTokcuxapoonun)-1-(9H-¢payopen-9-ui)-
3,13,23,33,41-nenraoxco-2,7,10,17,20,27,30-rentaoxca-4,14,24,34,40-nearaa3zaokra-
neHrakoHTtan-58-oar (34). NaHCOs (0,20 r, 2,4 wmmonb) pobaBnsiim K cMmecH 2,5-
auokconupponuant-1-un 1-(9H-payopen-9-un)-3-okco-2,7,10-tpuokca-4- asarpunexan-13-
oara (0,715 r, 1,44 mmonb), (S)-rper-Oytmi-1-amuno-15-(Tper-OyTokcukapbonmn)-9,17-
nuokco-3,6-nuokca-10,16-gnazarerparpuakonran-34-oara (33) (0,857 r, 1,20 mmons) B
DME (15 mn) u Bone (5 mu). [Tocne nepememnBaHusi CMECH NMPH KOMHATHON TeMIepaType B
TE€YEHHE HOYM BCE JIETY4YHe KOMIIOHEHTBl YVAAJSUIA MO BAaKYyMOM M JOOaBISUTH BOXHBIN
pacteop HCl (1 M, 2,4 mn, 2,4 mmonb) s nosenenust pH no 2-3. Ilonmy4yeHHyI0 cMech
skcrparupoBanu EtOAc (200 mn, 100 mum x 2). OObenuHEHHbIE OPraHUYECKHE CIIOH

MpOMBIBAIA paccosioM, cymuian Hajg NaxSQs, QuibTpoBaqn W KOHUSHTPUPOBAIU TOX
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BakyymMoM. Octarok moasepraiu (am-xpomarorpaduu (CHUIMKAreNb), JIOUPYS CMECHIO
MeOH/CH>Cl; ¢ nonydenuem (S)-tper-Oytun 29-(Tper-Oyrokcukapbonun)-1-(9H-dpnyopen-
9-wn)-3,13,23,31-Trerpaokco-2,7,10,17,20-nentaokca-4,14,24,30-reTpaa3saoKTaTeTpaKOHTAH-
48-oara (34) (1,03 r, 0,940 mmonb, Beixoa 78%) B BUIe OECHBETHON BSI3KOU JKUIKOCTH. H-
NMR (400 MHz, CDClIs) 6 ppm 7.78 (d, J/=7.58 Hz, 2 H), 7.63 (br d, J/=7.34 Hz, 2 H), 7.39 -
7.46 (m, 2 H), 7.30 - 7.36 (m, 2 H), 6.74 (br s, 1 H), 6.27 - 6.39 (m, 1 H), 6.05 - 6.24 (m, 1
H), 5.60-578 (m, 1 H), 5.19-5.40 (m, 3 H), 438 -4.55(m,3 H),4.17-432 (m, 1 H), 3.74
-3.79 (m, 2 H), 3.72 (t, /=5.99 Hz, 2 H), 3.61 - 3.67 (m, 4 H), 3.54 - 3.61 (m, 8 H), 3.48 -
3.54 (m, 6 H), 3.37 -3.47 (m, 4 H), 3.17 - 3.29 (m, 2 H), 2.49 (br t, /=5.87 Hz, 2 H), 2.43 (4,
J=5.87Hz, 2 H), 2.18 - 226 (m, 4 H), 1.76 - 1.90 (m, 1 H), 1.51 - 1.73 (m, 7 H), 1.48 (s, 9
H), 1.46 (s, 9 H), 1.18 - 1.37 (m, 26 H). C-NMR (101 MHz, CDCls) § ppm 173.34, 173.04,
171.80, 171.43, 171.34, 156.62, 144.00, 141.35, 127.69, 127.05, 125.04, 119.97, 82.05,
79.87, 77.55, 70.22, 70.18, 70.16, 70.07, 69.92, 67.23, 66.51, 53.40, 52.29, 50.86, 47.34,
40.99, 39.18, 39.04, 37.04, 36.95, 36.67, 35.67, 32.42, 29.70 (br s), 29.68 (br s), 29.65 (br s),
29.63 (br s), 29.54, 29.51, 29.38, 29.34, 29.32, 29.12, 29.01, 28.15, 28.0, 25.68, 25.16, 22.51.
[MH]" 1254.90.

Tper-ByTHa (S)-1-amuHo0-25-(TpeT-0yToKCHKApOOHNT)-9,19,27-TpHOKCO-
3,6,13,16-TeTpaokca-10,20,26-Tpua3zarerparerpakonran-44-oar (35). EtN (1,2 mu, 8,61
MMOJIb) 100aBsuN K cMecH (S)-Tper-Oytun 29-(Tpet-OyTokcukapbonmn)-1-(9H-dayopen-9-
wn)-3,13,23,31-trerpaokco-2,7,10,17,20-nentaokca-4,14,24,30-reTpaasaokrareTpakOHTaH-4 8-
oata (34) (330 wmr, 0,301 mmonb) B DMF (3 wmu). Ilocne mepememuBaHUs CMECU TPHU
KOMHATHOW Temreparype B TedeHue 20 4 BCe JIeTy4dre KOMIOHEHTHI YIAJSUIA TIOA BBICOKUM
BakyyMoM. OctaTok mnoasepraiu Qum-xpoMarorpaduu, smroupys cmecbio 2M  NHs-
MeOH/CHxCl» (1:9) ¢ nonydernem (S)-tper-Oytin 1-amuHO-25-(TpeT-OyTOKCHKapOOHMIT)-
9,19,27-Tpuokco-3,6,13,16-rerpaokca-10,20,26-Tpuazarerparerpakontan-44-oara (35) (164
mr, 0,188 mmonb, BbIXOH 62,3%) B Buae OecuseTHol xuakoctu. 'H-NMR (400 MHz,
CDCI3) 6 ppm 6.78 - 6.92 (m, 1 H), 6.48 - 6.62 (m, 1 H), 6.15-6.35 (m, 1 H), 4.35-4.53 (m,
1 H), 3.75 (q, J/=6.11 Hz, 4 H), 3.59 - 3.68 (m, 8 H), 3.54 - 3.59 (m, 2 H), 3.49 - 3.54 (m, 2
H),3.40-3.48 (m,3H),3.16-3.29(m, 2 H),2.80-292 (m, 2 H), 2.38-2.57 (m, 4 H), 2.12
-232(m,4H),1.75-1.87 (m, 1 H), 1.49 - 1.75 (m, 8 H), 1.47 (s, 9 H), 1.45 (s, 9 H), 1.20 -
1.38 (m, 26 H). *C-NMR (101 MHz, CDCIs) & ppm 173.32, 173.04, 171.80, 171.47, 171.37,
81.99, 79.85, 74.86, 73.34, 70.30, 70.23, 70.12, 70.08, 69.88, 67.30, 52.31, 50.60, 41.74,
39.18, 39.00, 37.05, 37.00, 36.64, 35.65, 32.35, 29.67, 29.66, 29.61, 29.52, 29.48, 2933,
29.31,29.31,29.11,29.04, 28.13, 28.03, 25.68, 25.13, 22.51. [MH]" 873.75.
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(S)-23-(Tper-0yTOoKCcuKapOOHHUI)-2,2-1umMeTHI-4,21,29,39,49-neHTa0K CO-
3,32,35,42,45-nearaokca-22,28,38,48-rerpaazanoneHTakoHTan-52-oiHas  kuciaora  (36).
MMupumua (5,0 i) pgoGaBmsmu k- cmecu  (S)-tper-Oytunm  1-amuHO-25-(TpeT-
OyTtokcukapbonmn)-9,19,27-rpuokco-3,6,13,16-rerpaokca-10,20,26-Tpuazarerparerpa-
KOoHTaH-44-0oata (35) (164 wmr, 0,188 mMmonp) u purunpodypas-2,5-guona (94 wmr, 0,939
MMOJIb) TIPU KOMHATHOH Temneparype. [locne mepememmBaHHs CMeCH NpPU KOMHATHOHN
TEMIepaType B TEUEHHE HOYHM BCE JIETY4YHE KOMIIOHEHTHI YIANSIIH O]l BBICOKUM BaKyyMOM.
Ocrarok ouunmanu xpomartorpadueli coO CpenHHM AaBjieHHEeM ¢ oOpaineHHOW (a3oil Ha
xononke C-18, smoupys cmecbto MeCN/Boga. TFA (xonTtponupyercs ELSD-MS). ®pakiuy,
cofiepiKalliie >KeJTaeMblil NPOAYKT, OOBEOUHSUIM, U JIETy4YHe OPraHWYEeCKHE KOMIIOHEHTBI
yAQIAIM € HUCMONb30BAHMEM NOTOKa a30Ta. llodydeHHBIN BOAHBIA pacTBOp, COAEp KAIIUN
JKeJlaeMblil MPOAYKT, JTUOPUIU3UPOBAIU € TIOJTYYEHHUEM YKA3aHHOTO B 3ar0JIOBKE COEITMHEHMUSI
(S)-23-(tper-OyTokcukapbonun)-2,2-numetun-4,21,29,39,49-nenraokco-3,32,35,42,45-
neHTaokca-22,28,38,48-rerpaasanoneHTakoHTan-52-0Hoi  kucnotsl (36) (123 wmr, 0,126
MMOJIb, BbIXOJ 67,3%) B Buze GecuseTHol xunkoctu. [MH]™ 973 .81.

29,47-pu-Tper-0yTHa 1-(2,5-auoxkconuppoaunaun-1-uia) (5)-3,13,23,31-rerpaokco-
7,10,17,20-TeTpaokca-4,14,24,30-teTpaazarentarerpakoHran-1,29,47-rpukapboxcuiar
(37). K cmecu (S)-23-(Tper-OyrokcukapOonmi)-2,2-numetiin-4,21,29,39,49-neHTaokco-
3,32,35,42,45-nenraokca-22,28,38,48-reTpaazaioneHTakKOHTaH-52-0WHON KUCIoThI (36) (123
mr, 0,126 mmonb), 1-rugpokcunupponuaus-2,5-quona (21,8 mr, 0,190 mmons) u EDC (31,5
mr, 0,164 wmmomb) nmobasnsin CH2Cly (5 wmu). Ilocne mnepeMemMBaHus TOJYY4EHHOTO
NPO3pavyHOro PacTBOpa MPU KOMHATHOM TeMmiepatype B TeueHne Houn aHanu3 LC/ELSD-MS
NOKa3aJl MpeBpalleHue, CocTaBiisiomee npudau3nTenbHo 70%. J{o0aBisuin TOMOTHUTEBHOE
KOJIN4eCTBO |-runpokcunuppoiuaus-2,5-quona (21,8 mr, 0,190 mmons) u EDC (31,5 wr,
0,164 MMOnb), U CMeCh MEepeMEeINNBAIA TPU KOMHATHOH TeMmepaTrype B TE€YeHHE 3,5 |.
Anamms LC/ELSD-MS nokasan nosnHoe npespatnenne. Cmece pasdasnsiin CH>Cla (150 mo)
U TpoMbIBaIM cMecbio Boma/paccon  (2:1), cymmmu  Hag NaxSO4,  dunmbTpoBamm,
KOHIIEHTPUPOBAJIM MO BBICOKMM BakyyMoM ¢ nonyderueM (S)-29,47-nu-tper-Oytun 1-(2,5-
nuokcormupponuaun-1-mn)-3,13,23,31-rerpaokco-7,10,17,20-rerpaokca-4,14,24,30-
TeTpaasarenrtarerpakonTan-1,29,47-rpukapbokcunara (37) (135 mr, 0,126 MMonb, BBIXOA
100%) B BHme OeCHBETHOW >KHIKOCTH, KOTOPYH HCIOJIb30BAIM HEMOCPEACTBEHHO Ha
cnenyromeii craqun. [MH]™ 1070.93.

Tper-byTna (S)-39-(Tper-0yrokcuxapoonui)-2,2-numerni-4,10,13,23,33,41-

rekcaoxkco-3,6,17,20,27,30-rekcaokca-5,9,14,24,34,40-rekcaa3aoKTaneHTAKOHTAH-58-0aT
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(38). NaHCOs (21,2 wmr, 0,252 mmonp) nodasisum k ecMmecH (S)-29,47-nu-tper-Oytun 1- (2,5-
nuokcormuppomuaus-1-mn)-3,13,23,3 1-rerpaokco-7,10,17,20-rerpaokca-4,14,24,30-
TeTpaasarenrtarerpakonTan-1,29,47-rpukapbokcunara (37) (135 mr, 0,126 mMmonb) U TpeT-
OyTun 2-amuHO3TOKCHKapbamata runpoxsopuaa (53,6 mr, 0,252 mmons) B DME (4,5 mn) u
Boge (1,5 mu). Ilomy4yeHHBIH NpPO3payHBIl pPACTBOP MEPEMEIIMBAIN INPU KOMHATHON
TEeMIepaType B TeUeHHe HOUYM. Bce neTyune KOMIOHEHTH! YAAJISIIN [0l BAKYYMOM, & OCTaTOK
ounIaJIi XpoMaTtorpadueli co CpeIHUM JaBjieHHeM ¢ oOpameHHOH ¢a3oii Ha kojoHke C-18,
smoupysi cmeceto MeCN/Boga. TFA  (xortpons ELSD-MS). ®pakuuu, copepkamue
JKeaeMblil TMPOAYKT, OOBENUHANM, M JIETY4He OPTraHHYeCKHe KOMITOHEHTBl YAAJIU C
UCIIOJIb30BAHUEM IOTOKA a3oTa. [losydeHHbI BOAHBIM PacTBOP, COAEPXKAIUMM >KEIAEMbIH
NPOAYKT, JTHOGHIN3UPOBAIM € MOJYYEHHEM YKA3aHHOI'O B 3arojIoBKe COoeauHeHus (S)-Tper-
Oytui-39-(rper-Oyrokcukapbonnn)-2,2-mumernn-4,10,13,23,33,41-rekcaokco-
3,6,17,20,27,30-rekcaokca-5,9,14,24,34,40-rexcaazaokraneHtakonran-58-oara (38) (118 wmr,
0,104 mmons, Bbixox 83,0%). [MH]" 1131.99.

(S)-1-(amunookcu)-33-kapooxcu-4,7,17,27,35-nenraoxco-11,14,21,24-rerpaokca-
3,8,18,28,34-nevTaa3zagoneHTakoHTaH-52-0iHas kucjaora (39). TFA (2 m) nobGasnsiu
npu 0°C  x  cmecu  (S)-Tper-Oyrmn  39-(Tper-OyTOKCHKAPOOHMI)-2,2-TUMETHII-
4,10,13,23,33,41-rekcaokco-3,6,17,20,27,30-rekcaokca-5,9,14,24,34,40-rexcaazaokra-
neHTtakoHTaH-58-oara (38) (118 mr, 0,104 mmonb) u 1,4-numerokcudensona (144 wmr, 1,043
mmob) B CH2Cly (2 mim). Cmech nepemermBanu npu 0°C B TeueHHe 5 MUHYT M 3aTe€M MPHU
KOMHATHOW Temreparype B TeueHne 2 4. CMech KOHIICHTPHPOBAIM M 3aTEM CYIIWIH IOJ
BBICOKMM BakyyMoM B TeueHHe 30 muH. OCTaTok OYHINAIM XpoMaTorpadueil co CpenHuM
naByieHHeM ¢ oOpamieHHol (as3oii Ha konoHke C-18, smoupys MeCN/Bogu. TFA (koHTpoib
ELSD-MS). ®pakuuun, conmepkaiiue >KeJaeMbli TPOAYKT, OOBCOWHSUIM, W JIETy4He
OpPraHUYECKHE KOMIIOHEHTBhl YIASUIM C HCIOJb30BAHHEM IIOTOKa a3o0ta. [lomyueHHbIH
BOJHBIA PacTBOpP, COAEPIKAIMUN JKeIaeMbli POAYKT, oxJyaxaanu a0 -78°C B mOTOKe a3oTa u
mroduusnpoBain ¢ noayderueM (S)-1-(amunookcn)-33-kapbokcu-4,7,17,27,35-neHTaokco-
11,14,21,24-rerpaokca-3,8,18,28,34-neHraa3zagoneHrakoHTaH-52-0iHoM KuciaoTel (39) (60,0
mr, 0,064 mmonb, BbiXOn 61,3%) B Bume Oenoro TBepmoro BemectBa. Ero wucrora mo
nanHbiM LC-CAD cocrasuna 98,0% c ucnons3oBanueM yciosust D ans ananmza UHPLC-
CAD. [MH]" 919.88, [M+2H]"/2 460.69.

IIpumep 7: AHATH3 BHYTPHKJIETOUYHOI0 HaKomnJieHust cCAMP

O¢pdexrsr penakcmna H2 omocpenyroTcss uepe3 €ro pOACTBEHHBIN perenTop,

conpspkeHHbI ¢ G-OenmkoMm, menTuaHblA peuentop cemeiictBa penmakcuHa (RXFP1), uro
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NPUBOIUT K CTHMYJISILUU KOMOMHAIIUH KJIETOUHBIX CUTHAJBHBIX IYTEH, KOTOPbIE 3aBUCST OT
TUTA KJIETOK M MOTYT BKJIIOYaTh AACHUJIATLHUKIA3Y, MPOTEMHKUHA3Y A, mporeuHKuHazy C,
bochaTuaUIMHO3UTON-3-KNHA3Y U KUHA3y, PEryJUPYEeMYK BHEKJIETOYHBIMH CHUTHAJIAMHU
(Erk1/2). Bathgate, et al., 2006. Pharmacol. Rev. 58, 7-31. OnmcaHHBI B HaCTOSIIEM
JOKYMEHTE aHaJINu3 BHYTPHUKJIETOYHOrO HakomieHus cAMP uCHonp30Bamd Al OLEHKU
OMONOrn4eckol akTUBHOCTH M AaKTHBHOCTU pEJaKCHHA. TecTHpyeMmble COEAMHEHHUs ObUIH
ocHoBanbl Ha WT-RLX (¢urypa 1), AQ1l (purypa 2) u BM25/ANI1 (¢purypa 3). PK-
SKCTEHJEphl, KaK II0Ka3aHO, ObUIM KOHBIOTUPOBAHbI C Mapa-aleTHi-peHUIaTaHIHOM,
cogepxxauumes B AQ1 m BM25/ANI1, yepe3 OKCUMHYIO CBsI3b, KaK OIUCAHO B IIpuMepe 3.
Knerku CHO-K1 (ATCC;, wnomep mno karamory CRL-9618), crabunpHO
skcrpeccupyromue perentop RXFP1 uenoseka (Homep jokyca LOCS59350) (10000/nyHky),
BBICEBAIM B 96-JlyHOUHBIE IUIAHIIETHI U KYJbTHUBHPOBaIN B TedeHue Houu npu 37°C u 5%
CO». Ha crnepyromuii 1eHb Cpely yIaJsuId U3 JIYHOK M KJIETKU CTUMYJIMPOBAIN JOOaBICHUEM
nauranna (monunentuaa penakcuna) B S0 mxa Oydepa (1X HBSS, S mM HEPES (7,2), 0,5
MM IBMX, 0,1% BSA); unkybaumro mnposomwiun B Teuenue 10 mmu npu 37°C.
HectumynupoBaHHbIE KJIETKH UCTIOIB30BAIN B KaUe€CTBE KOHTpOJel. Peakuuu npexkpaimanu u
KJeTouHble ypoBHH CAMP m3mepsuiu ¢ ucnonb3oBanreM Habopa cAMP Dynamic 2 HTRF
(romoreHHast ¢uyopecueHusi ¢ BpeMeHHbIM paspemenuem) kit (CisBio, #62AMA4PEC) B
COOTBETCTBUM C  TPOTOKOJIOM  TpoM3BoAWTeNs.  [IMaHIIeThl  aHAJIM3MPOBAIH  C
ucrnonb3oBaHueM punepa EnVision 2104 Multilablel Reader (PerkinElmer). Curnan
BBIPAKAJIA B BU/I€ OTHOIIEHUS] MHTEHCUBHOCTHU (JIyOpPECLEHIINH NPU 665 HM/UHTEHCUBHOCTH
¢bayopecuenun npu 620 HM x 10000. Konuenrpauuto cAMP B o0pasiuie onpenensum nyrem
CPaBHEHHs CO CTaHAAPTHBIMH KPUBBIMH, T€HEPHUPOBAHHBIMU W3 W3BECTHBIX KOHIIEHTPALWH
CAMP. AKTHUBHOCTb K&XIOTO pEJIaKCHHA ONpEeNesId C HCIOJb30BAHHEM KPUBBIX
KOHLIEHTPALUSA-OTBET, MOCTPOSHHBIX MO AECATH TOYKAM, KOTOPbIE ObUTH BBITIOJHEHBI B B IBYX
nosropax. JlaHHble aHAJIM3UPOBAIM C HCIOJB30BAHHEM NPOTPAMMHOIO OOecredeHus
Microsoft Excel Bepcun 2013 Xlfit. 3nauenus s¢ddexruBnoit koHuentpauun 50 (EC50),
TOYKAa, B KOTOpPOH OTBET OBUI HANOJOBHHY MAaKCUMAJbHBIM, PACCUHUTBIBAIH C
UCTIONIB30BAHUEM  UETHIPEXIIAPAMETPHUECKOrO  JIOTUCTHYECKOTO  YPaBHEHHs, KOTOPOe
YUUTBIBAJIO TIEPEMEHHBII HAKJIOH (Tabmuna 3).
Tabnmuna 3. PesynbraThl aHanmu3a BHYTpHUKJETOYHOro HakoruieHuss ¢cAMP. Cokparenus,
ucrions3yemble B toi tabmuue: dK: D-mm3un; Sar: capkosun (N-merwnrmmnus); dGlu: D-
rmytamuHoBasi kuciota, PEG 20 x/la: monu(3THIIEHIIIUKOJB), MOJieKyisipHast macca 20 k/la;

PEGn (Hampumep, n pasuo 2, 12, 24 umu 36); —(O—CH>—CH»)s-O-; -C13-: -(C=0)-(CH2)12-; -
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Cl14-: -(C=0)-(CH2)13-; -C15-: -(C=0)-(CH2)14- (3T COKpaleHusi WUTFOCTPUPYIOT, HO Oe3

orpaanueHusi, -Cn- opmysisl | mim uCnob30BaHNUe 3TUX TEPMHUHOB BHE 3TOH Tabnwmibl) . B

Glu’-C13-, Glu*-C14-, Glu*-C15- u Glu’-C17- B Tabnuue 3 nepsblii KapOOHMIIBHBIN YIIEPOL

YKUPHOU KUCIOTHI cBsi3aH ¢ (ramma) Glu octaTkoM mocpencTBOM aMUIHON CBSI3H.

Ha3zBanue kOHBIOTaTa peakCuHa

hRXFP1/CHOK1
cAMP EC50 (1M,

IlenTunHeli
kommoHeHT SEQ

CpenHsisi) ID NO:

WT-RLX 0.12

BM?25/ANI1 0.09
BM25/AN1-C13-CH3 1.85

AQ1 0.11

AQ1-20kDa PEG 3.22

AQ1-Glu-C13-CH3 0.95
AQ1-Glu-C13-COOH 0.18
AQ1-PEG36-Glu-C13-CH3 0.15
AQ1-PEG36-Glu-C13-COOH 0.25
AQ1-GGGGS-GIu'-C13-COOH 0.14 101
AQ1-DRDDRD-C13-COOH 0.32 102
AQ1-KKKKKK-Glu'-C13-COOH 0.08 103
AQI1-RGGEEKKKEKEK-GIu'-C13-COOH 0.29 104
AQI1-GGGEEE-GIu'-C13-COOH 0.22 105
AQI1-EEEGGG-Glu’-C13-COOH 031 106
AQ1-KKKGGG-Glu'-C13-COOH 0.09 107
AQI1-GETGSSGEGT-Glu’-C13-COOH 0.65 108
AQ1-GGGKKK-Glu’-C13-COOH 0.19 109
AQ1-GSHHHHHGS-Glu"-C13-COOH 0.28 110
AQI1-Sar-Sar-Sar-Sar-Ser-Sar-Sar-Sar-Sar-Glu’-C13- 039 111
COOH :
AQ1-Sar-Sar-Sar-Sar-Ser-Glu’-C13-COOH 0.32 112
AQ1-Sar-Sar-Sar-Glu-Glu-Glu'-C13-COOH 0.59 113
AQI1-KKSGGSGG-Glu'-C13-COOH 0.34 114
AQI1-KKSGGSGG-Glu*-C13-COOH 0.27 115
AQ1-KKSAGSAG-Glu’-C13-COOH 0.27 116
AQI1-KSGGSGG-Glu'-C13-COOH 0.24 117
AQI1-KKKSGGSGG-Glu-C13-COOH 0.14 118
AQI1-KKSGGSGGEE-GIu'-C13-COOH 0.16 119
AQ1-dKdKdKdKdKdK-Glu'-C13-COOH 0.10 120
AQI1-EESGGSGG-GIw'-C13-COOH 0.83 121
AQI1-GGGGS-Glu'-C15-COOH 1.55 122
AQI1-GSGSGSGS-GIu-C15-COOH 2.79 123
AQ1-EEEGGG-GIu’-C15-COOH 526 124
AQ1-EEEGGG-GIu’-C17-COOH 10.52 125
AQ1-EEEGGG-GIlu’-C13-CH3 0.38 126
AQ1-EEEGGG-GIlu'-C15-CH3 0.46 127
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AQ1-EEEGGG-dGlu'-C13-COOH 191 128
AQ1-EEEGGG-Glu’-C14-COOH 1.88 129
AQ1-EGGGGSK-GIw-C13-COOH 031 130
AQ1-EEEEEE-GIu'-C15-COOH 11.06 131
AQ1-Coengunenue 39 2.23
AQ1-EEEEPEEEEPEEEEPEEEE-GIu'-C14-CH3 0.33 133
AQ1-EEEEPEEEEPEEEEPEEEE-GIu'-C15-CH3 0.34 134
AQI1-EEEEPEEEEPEEEEPEEGGG-C14-CH3 0.16 135
AQ1-EEEEGEEEEGEEEEGEEEE-Gluy-C14-CH3 0.67 136
AQ1-KGGEEKKKEKEKEPK GGEEKKKEKEK-Glu'- 181 137
C15-COOH :

AQ1- EAQKAQAEAQKAQAEAQKAQA-GIu-C15- 496 138
COOH :
AQ1-GGGGS-Glu’-C14-COOH? 0.28 139
AQ1-KK-Glu'-C13-COOH 0.10 140
AQ1-KK-Glu'-C14-COOH 0.34 141
AQ1-KK-Glu'-C15-COOH 0.40 142
AQI1-EEEEEE-GIu'-C14-CH3 0.38 143
AQ1-KK-Glu'-C14-CH3 0.35 144
AQ1-KGP-Glu'-C14-COOH 0.27 145
AQ1-KGPKGP-Glu'-C14-COOH 0.23 146
AQ1-SGGGS-GIu-C14-COOH 032 147
AQ1-KGGGS-Glu-C14-COOH 0.34 148
AQ1-KGGGSE-GIu'-C14-COOH 037 149
AQ1-GSPGSP-Glu'-C14-COOH 0.29 150
AQ1-GGGGP-Glu’-C14-COOH 0.39 151
AQ1-EGGS-Glu’-C14-COOH 0.33 152
AQ1-EGGGP-Glu’-C14-COOH 0.44 153
AQ1-KGPGSE-Glu’-C14-COOH 0.60 154
AQ1-Spermine-Glu'-C14-COOH 0.39
AQ1-KKGGS-Glu’-C15-COOH 1.36 156

Konptorar penakcrmHa AQ1-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH conepxaut
nonunentu penakcuHa A-nienu ¢ nocienosarenbHocTeio SEQ ID NO: 35 u monumenTua
penakcraa B-uenu ¢ nocnenosarensHocThio SEQ ID NO: 6, mpu 3ToM MOIU(UITIPOBAHHBIN
napa-aueTwi-L-(peHnnanaius, pacrlolOKeHHbIH Ha N-KOHIE YKa3aHHOTO MOJHIIENTHIA
penakcuna A-uenu, cesizaH ¢ PK-suxancepom, comepskammm GGGGS-Glu? (SEQ ID NO:
139)-C14-COOH, kak noka3zano B @opmyue I11:

o

AQ1-Penakcun

NH2

HO
H 0 H o H \_ ° H
N. N J\/N JJ\/N 2 J\/\/N\[(\/W\/WYOH
oy Y !
CH, s] o] (o] . O

HO" S0

(Popmyna III)
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IIpumep 8. ®apmaxoxkunernyeckue (PK) uccienopanus in vivo.

Camupr kpeic Sprague-Dawley (n = 3) monyuyanu ogHOKpaTHYIO BHyTpuBeHHYHO (IV)
i noakokHyo (SC) no3y (1 MI/kr) KOHCTPYKIMI penakcuHa (Kak OMHCAaHO B mpumepe 7
BBILIIE), COCTABJIEHHBIX B noaxoasmem Oydepe (Hanpumep, 20 MM ructuans, 750 MM NaCl,
pH 6,0). O6pa3wubl kpoBU cOOMpaN Yepe3 sIPEMHYIO BEHY B Pa3HbIE MOMEHTHI BpEMEHH 110 72
gacoB. OOpa3ubl KPOBU OCTABISUIM AJIl KOATYJSILUHM NPH KOMHATHOHM Temneparype (30-60
MHH) # 3aTeM neHtpudyruposanu (1500-2000) npu 4°C g nonydenus ceiBopotku. [locne
HeHTpUdyrupoBaHuss 00pas3lbl CBIBOPOTKH IEPEHOCHIN B 90-JIyHOUHbIE IUIAHIIETBI U
xpaamwiu npu -80°C no Omoananmusa. KoHLeHTpanuu penakCMHa U3MEPsUIM B ChIBOPOTKE C
nomoibio ELISA.

Jnsg  aHanm3a WCMONB30BAJM MNPOPHIM KOHLEHTPALMU peNakCHHA-BPEMEHU OT
OTZIENbHBIX JKMBOTHBIX. dapMaKOKMHETHYECKUE napameTpbl pacCUUTHIBAIN
HEKOMITAPTMEHTHBIMH METOIaMH C ucrosib3oBaHueM Phoenix WinNonlin (Bepcust 6.4) wiu
Kinetica (Bepcusi S5). IlpencraBmsiiu cpennue (apmakokuHeruueckue mnapamerpbl Cumax,
AUC,xf, Ca24 1 mepuioa nonysbiBeneHus (Tabauia 4).

Tabnuua 4. lanasie PK in vivo (cokparueHus kak B Tabnuue 3).

EQ ID
PK kpsic PK xpric PK xpsic SEQ

OO0wmas NO:
HazBaHnue KOHBIOTAaTA peIaKCHUHA Hoza SC C24

AUC MENTUIHOTO

(Mr/kr) (HM)

9 *HMOJIB/ T KOMITOHEHTa
AQ1-20kDa PEG 1.0? 1475 39
AQI1-PEG36-Glu-C13-COOH 1.0 1003 9.7
AQI1-GGGGS-GIw'-C13-COOH 0.8 1096 1.52 101
AQI1-DRDDRD-C13-COOH 1.0 1008 0.38 102
AQI1-KKKKKK-GIu'-C13-COOH 1.0 38 0.05 103
AQI1-RGGEEKKKEKEK-Glu'-C13- 104
COOH 1.0 987 0.10
AQI1-GGGEEE-GIu'-C13-COOH 1.0 866 0.18 105
AQI1-EEEGGG-Glu'-C13-COOH 1.0 1381 0.29 106
AQI1-KKKGGG-GIuw'-C13-COOH 1.0 258 0.24 107
AQI1-GETGSSGEGT-GIu"-C13- 108
COOH 1.0 1112 0.28
AQI1-GGGKKK-GIu'-C13-COOH 1.0 231 0.10 109
AQI1-GSHHHHHGS-Glu"-C13- 110
COOH 1.0 582.0 0.46
AQI1-KSGGSGG-Glu'-C13-COOH 1.0 814 0.73 117
AQI1-KKKSGGSGG-Glu'-C13- 118
COOH 1.0 264 0.21
AQI1-KKSGGSGGEE-GIuw'-C13- 119
COOH 1.0 676 0.09




145

AQ1-dKdKdKdJKdKdK-Glu'-C 13- 120
COOH 1.0 312 0.06

AQ1-GGGGS-Glu-C15-COOH 1.0 5526 44 122
AQI1-EEEGGG-Glu'-C15-COOH 1.0 3553 22 124
AQI1-EEEGGG-Glu'-C13-CH3 1.0 274 04 126
AQI1-EEEGGG-Glu'-C15-CH3 1.0 370 0.89 127
AQI1-EEEGGG-Glu'-C14-COOH 1.0° 2137 52 129
AQ1-GGGGS-Glu'-C14-COOH 1.0 2308 17 139
AQ1-KK-Glu'-C14-COOH 1.0 451 15 141
AQ1-KK-Glu'-C15-COOH 1.0 820 8.8 142
AQ1-GSPGSP-Glu’-C14-COOH 1.0 1979 5 150
AQ1-GGGGP-Glu'-C14-COOH 1.0 2179 39 151

4C nonpaskoii Ha 0,2 MI/Kr Macchl Tena

°C nonpagkoii Ha 0,3 MI/KT Macchl Tesia

“C nonpaskoii Ha 0,5 MI/Kr Macchl Tena

Ipumep 9: Uccnenosanue noueyHoOro KPOBOTOKA Y KPbIC

CamuoB kpbic Sprague Dawley (~250-300 r) aHecTe3mpoBaju MeHTOOApOUTATIOM
Hatpuss (50 wr/kr), Tpaxer KaHiosmpoBamu TpyOkod PE-205 pmns momneprkaHus
IIPOXOIUMOCTH JIbIXaTeNbHBIX MyTeH, U TeMIepaTypy nojuaepskuBanu Ha ypoHe 37°C ¢
IIOMOIIBIO HArpeToil xupyprudeckoii mactunel. Karerep msmepenus nasnenus 1,4F (Millar
Inc., Houston, TX) BBOAMIN B MPaByX COHHYIO apTEPHUIO U U3MEPEHHsI AABJICHHS B aOpTe.
IIpaByro sipeMHyIO BeHy KaHwoJupoBaiu TpyOkow PE-50 mmisi BBemeHUsT TeCTUPYEMBbIX
npemnapaToB. JIeByr0 MOYKY BCKPBIBAJIM MYTEM PETPONEPUTOHEANBHOTO pa3pes3a, M JaTUhK
Doppler flow probe (Model 0.5 VB, Transonic System Inc., Ithaca, NY) npukperuisiim
JIEBOH TMOYEYHOH apTepuH AJIi KOHTPOJs KpoBOTOKAa. IleHToOapOurtan Hatpusi (15 mr/kr,
UHTPANIEPUTOHEATbHO) JOOABJISIM TOCE 3aBEPIICHHsS 3THX XHPYPTUYECKUX TMPOLEAYP.
ITocne ypaBHOBewwBaHWst B TeueHHe 10-15 MuH penakcuH BBOOWJIM TpH | MI/KT
BHYTPUBEHHO B no3upyemMoM oOweme 0,15-1,82 mu/kr B Teuenne 30 CeKyHI € MOMOIIBIO
uHdpysnonnoro Hacoca (Harvard Apparatus, Holliston, MA). KpossiHoe naBieHue, 4acToTy
CEpIEUYHBIX COKPAILEHUI U NMOYEUHbIN KPOBOTOK HENPEPBIBHO PETUCTPUPOBANIN B Te4eHHUE 45
MHUHYT TIOCJI€ BBEICHHUS peNlakCHHA, HCrosb3ysi ycrpoiictBo Millar MPVS Ultra Signal
Conditioning unit, MONKIFOUEHHOE K HACTOJILHOMY KOMITBEOTEPY, HA KOTOPOM YCTaHOBJIEHO
nporpaMmMHoe obecriedenne misi coopa nanubix LabChart 7-Pro (ADInstruments, Dunedin,
New Zealand) (Tabnuua 5).

Tabnuua 5. MI3MeHeHus! MOYeYHOro KPOBOTOKA Y KPBIC (COKpaIleHus, Kak B Tabyuie

3).

| Komsrorar penaxcuua | % msmenenne | SEQ ID NO: OF
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RBF ot IlenTunHeIit
NCXOOHOTO KOMITIOHCHT
YPOBHs
WT-RLX +25
AQ1-20kDa PEG +21
BM25/AN1 20
BM25/AN1-C13-CH3 -100°
BM25/AN1- PEG36-C13-CH3 90
BM25/AN1- PEG36-Glu-C13-CH3 25
AQl -17
AQ1-Glu-C13-CH3 -27°
AQ1-Glu-C13-COOH +14°
AQ1-PEG36-Glu-C13-CH3 +20°
AQ1-PEG36-C13-COOH +22
AQ1-PEG36-Glu-C13-COOH +24
AQ1-PEG36-Glu-C15-COOH +30
AQ1-PEG24-Glu-C13-COOH +15
AQI1-PEG12-Glu-C13-COOH +5
AQ1-GGGGS-Glu'-C13-COOH +2 101
AQI1-DRDDRD-C13-COOH +11 102
AQ1-KKKKKK-Glu'-C13-COOH +12 103
AQI1-RGGEEKKKEKEK-Glu'-C13-COOH +19 104
AQ1-GGGEEE-Glu'-C13-COOH +11 105
AQ1-EEEGGG-Glu'-C13-COOH +7° 106
AQ1-KKKGGG-Glu’-C13-COOH +10° 107
AQ1-GGGKKK-Glu'-C13-COOH +9 109
AQ1-GSHHHHHGS-GIu'-C13-COOH +16 110
AQ1-Sar-Sar-Sar-Sar-Ser-Glu’-C13-COOH +6 157
AQ1-Sar-Sar-Sar-Glu-Glu-Glu’-C13-COOH +5 158
AQ1-KSGGSGG-Glu'-C13-COOH +17 117
AQ1-EEEGGG-Glu'-C13-CH3 +1 126
AQ1-EEEGGG-Glu’-C15-CH3 +18 127
AQ1-GGGGS-Glu'-C14-COOH +10 139

HKvBOTHBIE YMEpJIU BCKOpE TOCJE BBEACHHUS COoenuHEHHs. BckpbiTHe mokaszano OnenHoe

OKpalllUBaHUE MOYEK, YTO YKa3bIBAET HA MOJIHYIO YTPATy KPOBOTOKA.

®Bb110 0OHAPYKEHO, YTO COEMHEHHE SBIAETCS CIab0pacTBOPHMBIM.

PesynbraTel, mpencraBieHHble B TaOnulle, WUIOCTPUPYIOT CIOKHYK B3aHMOCBS3b
MEXAY CTPYKTYpOM M TIOJIOXKEHHEM KOHBIOraTa, U PpPe3YyJbTUPYIOILIUM [OYE€YHBIM
KpOBOTOKOM. B3sThlil B otaenbHOcTH WT-RLX BBI3BaNl yBENMYEHUE NMOYEYHOIO KPOBOTOKA
npUOIU3NTENBHO HA 25% IO CPAaBHEHHIO C MCXOAHBIM YPOBHEM, UTO OKHJAAJOCH C YYETOM

U3BECTHOI COCYIUCTOIN aKTUBHOCTH pejakcuHa. OKHUIanoch, YTO pa3jUyHble TECTUPYyEMble
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COEAMHEHUs], SIBJSIFOIIMECS AaroOHUCTaMH peJakCHHa (CM. mpumMep 7), TaKXkKe JOJDKHBI
BBI3BIBATH  YBEJIMUEHUE IIOUEYHOro KpoBOTOKAa. OOHAKO YAMBHUTEIBHBIM  00pa3oM
HaOJIF01aJI0Ch, YTO HEKOTOPBIE U3 COSIMHEHHUI BBI3bIBAIN CHIDKEHUE ITOUEYHOr0 KPOBOTOKA.
Takoe HapyuleHHE IOYEYHOrO KPOBOTOKA MOXKET OBITh KJIWHHYECKH 3HAYUMBIM
NPOTHBOINOKA3aHUEM, OCOOEHHO MpPU CEPAEYHONH HENOCTAaTOYHOCTH, NMPH KOTOPOH HacTo
HaOmoaaercs nmovyevynass HeaocrarouyHocTh. Coenunenus BM25/ANT, BM25/AN1-C13-CH3,
BM25/AN1- PEG36-C13-CH3, BM25/AN1- PEG36-Glu-C13-CH3, AQl AQI1-Glu-C13-
CH3 Bce npuBeny Kk HapYyLIEHHUIO TOYEYHOTO KPOBOTOKA (TaOaHLa 5 BhILIE).

Ot pe3yabTaThl ObUIM HEOXKHMOAHHBIMH M HempenckazyeMbiMu. CTpPyKTypHO
POACTBEHHBIE COEOMHEHUS IMPOSBISUIN pasziuuHble 3PQEKTbl HAa MOYEUHBIH KPOBOTOK.
LEVEMIR®, ono6pennbiii FDA, Bbiyckaemas Ha pblHKe (OpPMa HHCYJHHA IJIUTENLHOIO
AedcTBHA Uil JledeHusl nuadera, mpencraBisieT coboil koHbrorat uHCyimMH-C13-CH3,
KOTOpBIH mponeMoHcTpupoBan OezonacHocTh (NDA 21-878 kommanuun Novo Nordisk A/S,
ctp. 1). B mpotuBomnonokHocTh 3ToMy, BBenenue BM25/AN1-C13-CH3, xoTopblii siBJsIeTCS
cxokuM 1o cTpykType ¢ LEVEMIR®, Gl (haTaibHBIM y KpbiC, M ayTOICHs MOKa3ana
OJienHbIe MOYKH, YTO yKa3bIBaeT HA TO, YTO MOYEYHBIH KPOBOTOK ObL1 OyokupoBaH. Kpome
Toro, penakcuH AQI, KOTOpbI COAEPKUT OJHY AMUHOKHCIOTHYIO 3aMeHy Iapa-aLeTH-
(eHnIaNaHUHOM B TOJOXKEHUU | 1enu A, CHHXKAJ MOYEYHBIH KPOBOTOK, B TO BpPEeMsl Kak
coenunenne AQ1-20 kJla PEG, koropoe COmEp>KUT Takyr K€ HEIPUPOTHYIO
AMHUHOKHCJIOTHYIO 3aMeHy, HO KoubtorupoBaH ¢ 20 k/la PEG, moBblmano mno4YeqHbBIH
kpoBoTok. Kpome Toro, BM25/AN1-PEG36-Glu-C13-CH3 yMmeHbIIano noYeuHblid KPOBOTOK,
a AQI-PEG36-Glu-C13-CH3 noBbIIIAJIO TOYEYHbI KPOBOTOK. HekoTopeie W3
BBIIIEYIIOMSHYTBIX ~COEAMHEHUMN, BBI3BIBAIOIIUX YMEHbIIEHHE IIOYEUYHOI0 KPOBOTOKA,
comep:kanmu PK-3HXaHCep, OKaHYMBAIOIIUICS METWIBHOHN rpynmnoi, Hanpumep, BM25/ANT1-
C13-CH3, BM25/ANI1- PEG36-C13-CH3 u AQI1-Glu-C13-CH3. OpHako 3>KHBOTHBIE,
obpaborannsie AQ1-EEEGGG-GIu'-C15-CH3 u AQI-PEG36-Glu-C13-CH3, nokaszanu
XOpOIIUH MOYEYHBbIH KPOBOTOK, YTO YKa3blBa€T HA TO, YTO METHJIbHAs IpyNNa He BCeraa
BBI3BIBAET CiIa0bIN moueunblii kpoBoTok. Hamporus, AQ1-GGGGS-Glu (SEQ ID NO: 139)-
C14-COOH wu npyrue mpoTecTUPOBaHHBIE MOJIEKYJbI pefakcuHa AQ1, KOHBIOTHPOBAHHBIE C
PK-3uxaHcepoM, cofepskaliie MenTUIHbIII KOMIOHEHT U >kupHyro kucioty -C13-COOH, -
C14-COOH wnmu -C15-COOH, B uenoM, Mokas3alu yjy4dll€HHE MOYE€YHOro KPOBOTOKA
(Tabnuna S BbIIIE).

IIpumep 10: UccnenoBanyust TOKCHYHOCTH HA KPbICAX
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AQ1-20 x[1a-PEG BBOmmMIM KpbIiCaM MOIKOXKHO B Ao3ax 1, 5 u 15 mr/kr/cytku B
teueHue 10 guen. Ilocne nosydeHust nmociaeaHen N03bl KUBOTHBIX MOABEPrald 3BTAHA3UMU,
HCCEKAJM U TPOBOAWIN THCTONATOJOTHIO MOYeK. Bakyonn HaOmMomanu B 3MUTENHATBHBIX
KJIETKaX IMOYEeYHbIX KaHalbIeB mpu Bcex no3ax (durypa 7C). Hamportus, Bakyonau He
HaOJIIONAICh B SMUTENHAIbHBIX KJIETKAX IMOYEYHbIX KAHAJIBLEB KPBIC, KOTOPHIM ITOAKOMXHO
oM Hocutenb (150 MM Arg B 10 MM nutpatHoMm Oydepe, pH 5,5) B Teuenue 10 nuei
(purypa 7A).

AQI1-PEG36-Glu-C13-COOH BBOmmim kpbicaM TOOKOXKHO B po3ax 10 u 40
MI/Kr/cyTku B TeueHne 7 nHei. Ilocne mocienHei n03bl )KUBOTHBIX MOABEPTaId YBTaHA3HH,
MCCEKAJI 1 MPOBOIUJIM IMCTONATOJOTHIO TIoYek. Bakyonn HaOmoganucy B 3MUTENNATbHBIX
KJIETKaxX MOYEYHbIX KaHAJIbLIEB IIPU BCex no3ax (purypa 7B).

AQI-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH BBOmmIM KpbICaM MOIKOXHO B
nozax 5, 20 m 40 wmr/kr/cytku B TeueHue 7 naueil. [locne mociemHed M03bI *KHMBOTHBIX
MOJBEPrajal 3BTAHA3UM, UCCEKAIM U MPOBOAMIM rucTomartosoruto nodek. IIpu Bcex mosax
SIHTENNANBHBIE KJIETKH NMOYEYHBIX KAHAJBLEB BBIMIAAECIN HOPMAJIbHBIMU 0€3 KaKUX-JHOO
NPU3HAKOB BaKyOJIeH, CBS3aHHBIX C UCCIIEAyeMbIM POnykToMm (¢purypa 7D).

Coenunenne AQ1-GGGGS-GluY (SEQ ID NO: 139)-C14-COOH Takske mokasanio
XOpOLINE pe3yibTaThl MOYEYHOrO KpOBOTOKA (mpumep 9), OnaronpusiTHbIA NpOQUIIb
PacCTBOPUMOCTH ([aHHBbIE HE TOKAa3aHbl) U 3HAYUTEIBHO OOJiee HU3KYIO BS3KOCTh, yeM AQ1-
20 x/la PEG.

pumep 11. DddexT pejakcuHa Ha mnepBUYHbIe (uOpodIacThl cepana
YyeJi0BeKa.

IMepBuunbie ¢udpodmactel cepaua uenoeka (NHCF-V) mnpuobperanmu y Lonza,
Fairlawn, NJ (Cat#: CC-2904).Knerku NHCF-V Bbiensiiu U3 JKeIylo4ka HOPMAJIbHOM
TKaHU cepjla B3pOCIOro uenoBeka. KieTku OKpallnBajiuCh MOJNIOXKUTEIBHO Ha O-aKTHUH
IJaIKUX MBI U SKcrpeccupoamu > 90% xommareHa [ u < 10% dakropa VIII ¢on
Bunnebpanna. Knetku npu naccakax ¢ 3 mo 6 UCHONB30BAJIM JJIsi UCCICOBAHUI METOIOM
KOJINYECTBEHHOH MOIMMEPA3HOI LIEMHON peakluu B peadbHOM pesknme BpemeHH (qQRT-PCR).
Knetku xynasruBupoBanu B nonHod cpene FGM™-3 BulletKit™ (Cat. #: CC-4526, Lonza),
conepskamteit 10% FBS. Ilpu cnusHuM KJIETKU pasAensiy U KyJbTHBUPOBAIU B 6-TyHOUHBIX
IUTAHIIETaX C MMIOTHOCTBIO 150000/nyHKYy B TeueHue 24 4 B MOJHOHN cpene. 3aTeM KIIETKH
3amensu Ha O6ecceiBopoTtounyto cpeny (Cat. #: CC-3131, Fibroblast Basal Medium, Lonza) B

TedeHue 24 4, 3areM obpadateiBanu yenoBeueckuM H2-penakcurom (Cat. #: 3596-RN, R&D
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Systems) i AQ1-GGGGS-GluY (SEQ ID NO: 139)-C14-COOH B npucytcteuu 0,5 Hr/Mi
TGF-B (Cat. #: 240-B, R&D Systems) B Teuenne eme 24 4. Beibop konuentpauuii TGF-3
g npOoQMIIMPOBAaHUST U TPONOJDKUTENBHOCTH JIEYeHHsT ObUI OCHOBAH HAa TMPEABIIYLINX
naHHbIX. KieTku B 6-TyHOUYHBIX IUTaHIIETax coOmpanu ais BbaeneHus totanpHoH PHK n
ananuza qRT-PCR.

Toranbuyto PHK skcrparupoBanu ¢ ucnons3oBanueM RNeasy Mini Kit (Cat. #:
74106, Qiagen) B COOTBETCTBMM C IPOTOKOJIAMH IIPOWU3BOAUTEINS, BKIIOYAsl yHaJeHUE
reHomHol kJIHK Ha xononke. qRT-PCR B peanbHOM BpeMEeHHU BBINOJHSIM B ABa 3Tala;
cunre3 k/IHK u nerexuuro B peanbrom Bpemeru nposoaunu B PTC-100 Thermal Cycler (MJ
Research) u ABI Prism 7700 Sequence Detection System (Applied Biosystems),
coorBercTBeHHO. TagMan Universal PCR Master Mix (Applied Biosystems) ucnonp3zoBanu B
nocaenyomux peakuusx PCR B cooTBercTBUM € INpOTOKONaMu IpousBoaurens. Bcee
peakuun qRT-PCR BbimonHsum B nByX nosropax. Crenuduynbie sl MOCIeN0BATEIbHOCTH
npanmepsl TSt IJIaJIKOMBILIEYHOTO anbda-aKTuHA (cMBICITOBOIA: 5’-
AAATACTCTGTCTGGATCGGTGGCTCC-3> (SEQ ID NO:51); aHTUCMBICIOBOH: 5’-
CACATAGGTAACGAGTCAGAGCTTTGGCTA-3 (SEQ ID NO:52)) u reH «aomarHero
xozsirictBay L30 (cmbicnoBoit: 5 -GCTGGAGTCGATCAACTCTAGG-3' (SEQ ID NO:53);
antucmbiciioBor.  5’-CCAATTTCGCTTTGCCTTGTC-3’ (SEQ ID NO:54)) Obutu
pa3paboTaHbl ¢ HCIOJb30BAaHUEM IMpOrpaMMHOro obecrneuenusi Primer Express Version 2
(Applied  Biosystems) Ha OCHOBE OrnyOJIMKOBAHHBIX MOCJIE0BATEIbHOCTEN
(www.ncbi.nlm.nih.gov). VpoBHu »skcnpeccun anb(a-akTHHA TJIAAKUX MBI  ObLUIH
HOPMAaJIN30BaHbI 10 YPOBHEH 3KCIPECCUU IeHa «aoMalnHero xo3sictea» L30. Uenoseueckue
¢dubpodnactel cepana, oopadorannbie AQI-GGGGS-Gluw' (SEQ ID NO: 139)-C14-COOH,
AHAJTM3UPOBAIM HA 3HAYUTEJBbHBIE pA3NIMUUS OT KJIETOK, OOpabOOTaHHBIX HOCHUTENEM, C
ucnions3oBanueM kpurepuss CteromeHta (Microsoft Excel, Version 2013), mpu sToMm
3HaueHue P < 0,05 cunTaercs 3HAUUMBIM.

Bbrio nponemoncrpuposano, uto AQ1-GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH
CHI)KaeT »JKcmpeccuio mnpodudporndeckoro reHa, ajib(a-akTHHA TIAJKUX MBI, B
obpaboranneix TGF-6era (0,5 ur/mi;, 24 4) nepBuuHbIX (uOpoOIAcCTAX CEpAla YETOBEKA.
Kak mokazano Ha ¢urypax OA-6B, CHIKEHHsS SKCIPECCHH T€HOB OBLIO 3aBUCHUMBIM OT
KOHLIEHTPALIMN ¥ OJUHAKOBO YCTOWYHMBBIM KaK JUIsl UEJIOBEYECKOro penakcuaa H2, Tak u mns

AQ1-GGGGS-GluY (SEQ ID NO: 139)-C14-COOH. AQ1-GGGGS-Glu' (SEQ ID NO: 139)-
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C14-COOH -C14-COOH MOXHO NPUMEHATh B KauyecTBe aHTU(HUOPOTUYECKOrO areHra st
nedeHus: GUOPO3HBIX 3a00NeBaHul, Harpumep, Gudpo3a cepaua.

IIpumep 12: NonoanurtesbHble npuMepsl PK-anxaHcepos

PK-sHXaHCEepBI, TOKa3aHHBIC HIDKE B TaOHIE O, MOJTyYeHa, B L[EJIOM, B COOTBETCTBHH
co crnocobaMy, ONMMUCAaHHBIMH Bbile B mnpumepax 4, 5 um 6. Otu PK-sHxaHcepsl
KOHBIOTUPOBAHbI C MOAU(UIMPOBAHHBIMU IMOJUMNENTUAAMU PENAKCUHA, COAEPKAIIUMHU HE
KOIUPYEMYIO B MPHUPOIHBIX YCIOBHIX aMHUHOKHUCIIOTY (HarmpuMep, B MOJIOKEHUHU 1 menu A,
takyro kak RLX-AQI), ¢ wucnosb3oBaHHeM CIOCOOOB, OMHCAHHBIX B TpUMepe 3, U
OXapakTepPU30BaHbl,  BKJIIOYas  TECTUPOBAHME HA  OWOJOTHYECKYID  aKTUBHOCTb,
(bapMakOKnHeTHYECKHE CBOICTBA, 3PeKThl Ha MOYEUHBIH KPOBOTOK, 00Opa30BaHUE BaKyoJeH
u 3¢¢pexTor Ha puOpobiacTl cepAala, Kak OMUCaHO B mpumMepax 7-11.

Tabmuua 6. UnmoctpatusHble PK-3HxaHCephI (Cokpainenus, kak B Tabmune 3, U Kak

YKa3aHO HIDKE).

enTuanbiii komnoneHt SEQ
Crpykrypa PK-3nxaHcepa ID NO:
AAAAAS-X-FA 159
AAAAS-X-FA 160
AAAS-X-FA 161
AASAASAASAA-X-FA 162
AASAASAAS-X-FA 163
AASAAS-X-FA 164
AASSA-X-FA 165
AAS-X-FA 166
AGAGS-X-FA 167
AGAGS-X-FA 168
AGAS-X-FA 169
AGAS-X-FA 170
AGGAS-X-FA 171
AGGAS-X-FA 172
AGGGS-X-FA 173
AGGGS-X-FA 174
AS-X-FA 175
APAPAPABS-X-FA 176
APAPABS-X-FA 177
APAPS-X-FA 178
APS-X-FA 179
EGGEGG-Z-FA 180
EGGEGP-Z-FA 181
EGPEGP-Z-FA 182
GGAAS-X-FA 183
GGAAS-X-FA 184
GGAS-X-FA 185
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GGAS-X-FA 186
GGGAS-X-FA 187
GGGAS-X-FA 188
GGGGGGS-X-FA 189
GGGGGS-X-FA 190
GGGGS-FA 191
GGGGS-PEG2-PEG2-X-FA 192
GGGGS-X-C14-COOH 193
GGGGS-X-FA-xBocT manoHoBoit | 194
KHCJIOThI

GGGGS-X-FA-xBoct siHTapHoit | 195
KHCJIOThI

GGGGS-Z-FA 196
GGGGS-Z-FA 197
GGGGT-FA 198
GGGSG-X-FA 199
GGGSSS-X-FA 200
GGGSS-X-FA 201
GGGSS-X-FA 202
GGGS-X-FA 203
GGGTTTT-X-FA 204
GGSGGGGG-X-FA 205
GGSGGSGGSGG-X-FA 206
GGSGGSGGS-X-FA 207
GGSGGS-X-FA 208
GGSGG-X-FA 209
GGSGS-X-FA 210
GGSSG-X-FA 211
GGSSSS-X-FA 212
GGSSS-X-FA 213
GGSS-X-FA 214
GGSS-X-FA 215
GGSS-X-FA 216
GGS-Z-FA 217
GGTTTT-X-FA 218
GGTTT-X-FA 219
GGTT-X-FA 220
GSGGG-X-FA 221
GSGGS-X-FA 222
GSGSGSGSGS-X-FA 223
GSGSGSGS-X-FA 224
GSGSGS-X-FA 225
GSGSG-X-FA 226
GSGS-X-FA 227
GSP-Z-FA 228
GSSSS-X-FA 229
GSSS-X-FA 230
GSS-X-FA 231
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GS-Z-FA 232
GTTT-X-FA 233
GTT-X-FA 234
KGGGS-Z-FA 235
KGGKGG-Z-FA 236
KK-PEG2-PEG2-X-FA 237
KKS-FA 238
KKS-Z-FA 239
KKT-FA 240
KKT-Z-FA 241
KK-X-XxBOCT MaJIOHOBOM 242
KHMCJIOThI

KK-X-XBOCT SIHTApHOU KUCJIOTHI | 243
KK-Z-FA 244
KPKS-Z-FA 245
KSGGGSK-Z-FA 246
KSGKSG-Z-FA 247
SGGGGG-X-FA 248
SGGGG-X-FA 249
SGGGG-X-FA 250
SGGGS-X-FA 251
SGGG-X-FA 252
SGG-X-FA 253
SG-X-FA 254

X = Glu", (D)-Glu?, Asp® AspP, (D)-Asp® or (D)-AspP
Z = (D)-Glu?, Asp® AspP, (D)-Asp® or (D)-AspP
FA = Fatty Acid = e.g., C13-COOH, C14-COOH, or C15-COOH;

PK-DuxaHcepsl, moka3aHHble B Tabyuie 7 HIKE, CHHTE3UPOBANIM, B ILEJIOM, B
COOTBETCTBUH CO CIOCOOAMHM, OMMCAHHBIMU B MIPUMeEpax 3-5 B HACTOSILIEM AOKYMEHTE. DTH
PK-3HXaHCEpbl KOHBIOTUPOBAIN C MOAU(PUIMPOBAHHBIMU TOJUIENITUAAME PETAKCHHA,
CONIEPIKAIIUMH HE KOOUPYEMYIO B TPUPOIHBIX YCJIOBHUSIX AMUHOKUCIOTY (Hampumep, B
nonoskenuu 1 nenu A, Hanpumep B RLX-AQ1), ¢ ucnonb3oBaHueM CriocoOOB, OMMCAHHBIX B
npuMepe 3, W CHUMAIH XapaKTEPUCTUKH, BKJIFOYAs TECTHPOBAHHE HA OHOJOTHYECKYIO
AKTUBHOCTh, (PapMaKOKMHETUYECKHE CBOWCTBA, BIIMSHHE HA TMOYEYHBIH KPOBOTOK,
oOpaszoBaHHUe BaKyoOJiell U BIUSHNE Ha cepaeyHble GuOpPoOIaCThI, KaK OMUCAHO B IIPUMepax 7-
1.

Tabmuua 7. MmmoctpatuBable PK-sHXaHCeprr (cokpamenus: N-MeK: 6-N-meTnumsus,

Dap: 2,3-nuaMiuHONPONHOHOBAs KUCJIOTA;, IPYyTrHe, Kak B Ta0uIe 3).

HenTuaueiin komnonent SEQ ID NO:
Crpykrypa PK-3nxaHcepa

255
GS-Glu'-C14-COOH
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256
GGS-Glu'-C14-COOH

257
GSP-Glu’-C14-COOH

258
EGGEGG-GIu'-C14-COOH

259
Glw'GGGGS-Glu-C14-COOH

260
EGGEGP-Glu'-C14-COOH

261
EGPEGP-Glu'-C14-COOH
Spermine-Glu’-C13-COOH

262
KGGGS-Glu'-C15-COOH

263
KSGGGSK-Glu'-C15-COOH

264
KSGKSG-Glu'-C15-COOH

265
KGGKGG-Glu’-C15-COOH

266
KPKS-Glu'-C15-COOH

267
dKdKdKdKdKdK-Glu'-C13-COOH

268
DapDapDapDapDapDap-Glu'-C13-COOH
N-MeK-N-MeK-N-MeK-N-MeK-N-MeK-N-MeK- | 269
Glu'-C13-COOH

270
dKdKdKGGG-Glu'-C13-COOH

271
GGGEEE-GIu'-C15-COOH

272
GGGEEE-GIu'-C17-COOH

273
KKKKP-Glu'-C13-COOH

274
KKKKKK-C13-COOH

275
KAQKAQA-GIu'-C13-COOH

276

KKKKPKKKK-Glu’-C13-COOH
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277
KKKKKKGGG-Glu-C13-COOH

278
EEEGGG-dGlu’-C13-CH3

279
GGGGS-Glu-C13-CH3

Cnenyer moHMMaTh, YTO TPUMEPbl U BAPHAHTBHI OCYIIECTBJICHHUS, ONHCAHHBIE B
HACTOSIIEM AOKYMEHTE, CJYKaT TOJBKO JJIsl WIUTFOCTPATHBHBIX LiENEeH U YTO B CBETE 3TOTO
pasnuyHble MOAU(DUKAIMUA WM W3MEHEHHs OyIyT NPEeANIO’KEHbI CIELHATUCTaM B JaHHOU
00J1aCTH ¥ TOJKHBI ObITh BKIJIFOYEHBI B CYIIHOCTD U Cepy AeHCTBUSA JaHHOM 3asBKU U 00bEM
npunaraeMoii gopmynsl uzoOpereHus. Takske, cienyeT NOHHMMAaTh, YTO TEPMHUHOJIOTH,
UCTIONb3yeMasi B  HACTOsIEM JOKYMEHTe, IpeJHa3HaueHa MJid OIHCAHUSA TOJIBKO
WIIFOCTPATUBHBIX BapUAHTOB OCYLIECTBJIEHHMs W He IpeJHa3HaueHa Uil OrPaHUYEHUs
o0beMa HACTOSINEro M300peTeHus, KOTOPBIH OrpaHWYEH TOJBKO NpuiaraeMor (HhopMmyJioit
n3o0perenusi. Bece myOnukanum, maTeHTHI, MAaTEHTHBbIE 3a$BKU W/WIN APYTHe IOKYMEHTBHI,
NPOLMTUPOBAHHBIE B STOW 3asBKE, BKIJIIOYEHbI B Kau€CTBE CCbUIKM BO BCEH CBOEH IMOJHOTE
IJI BCEX LeNIed B TOH ke CTENeHH, Kak ecyiu Obl Kakaas OTHeNbHasl MyOJIMKalysi, MaTeHT,
3asBKa Ha MATEHT W/WIN JPyroi JOKYMEHT YKa3bIBAJIHCh KaK MHIUBHIYAJIbHO BKIFOUEHHBIE

MyTEM CCBUIKH JJIs1 BCEX LIEJIEH.
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dopmyJia nzodperenust

1. MonnupoBaHHbI TOJIHUIIENTH] PENAKCHHA, COAEPKAIIMH HE KOOUPYEMYIO B
MPUPOJHBIX YCIOBUIX AMUHOKHCIIOTY, Te

(a) MomMUIMPOBAHHBIA TMOJUNENTH] PETAKCHHA CONEPXKUT TOJUIENTHI A-Lenu
penakcuHa ¢ nocnenosatenbHocThio SEQ ID NO: 4 u nonunentun B-uenu penakcuna ¢
nocnenosaTenbHocThi0 SEQ ID NO: 5 unu SEQ ID NO: 6, 3amerieHHbIi He KOAUPYEMOI B
NPUPOAHBIX YCIOBUSIX aMUHOKHCIOTOW B IOJIOKEHHH, BBIOPAHHOM M3 TPYIIIBI, COCTOSIIEH
u3: octaTtok 1 A-mienu, ocTaTok 2 A-lLiernu, ocTaTok 5 A-1ienu, octaTok 13 A-1enu, ocTaTok
18 A-uenwm, ocratok 5 B-umenu, ocratok 7 B-nenu u ocrarok 25 B-unenu, u HeoOs3aTeNbHO
UMEIOIUI O ABYX AOIMOJHHUTEIbHBIX aMUHOKHCIOTHBIX 3aMEH, BCTABOK W/WMJM AENelUi B
YKa3aHHOW A-LIenH peakCuHa W/HIN yKa3aHHOW B-Lienu penakcuHa;

(b) ykazaHHasi He KomHMpyemasi B TPHPOIAHBIX YCIOBHSIX AMHHOKHCIOTA HMEET

CTPYKTYpPY:
R

PN

H,N COMH

rae rpynma R mpencrasnser coboit 000N 3aMecTUTeNb, OTJIMYHBIA OT OOKOBOM
uenu, OOHApYKEHHOW B ajlaHWHe, AaprHHUHE, AaclaparvHe, acrnaparvuHOBOW KHCJIOTE,
HUCTCHUHE, IITyTaMHHE, FHYTaMI/IHOBOﬁ KHUCJIOTE, INIMLIUHE, TMCTHAWHE, PI3OJI€I>1LIPIH6, JIefIL[PIHe,
JU3UHE, METUOHUHE, (EeHUJIANIAHUHE, MPOJIMHE, CePUHE, TPeOHUHe, TpunTodaHe, TUPOIUHE
WJIW BaJIMHE,

(c) ykazaHHasi He KOOUpyemas B TPUPOAHBIX YCJIOBUSIX AaMHHOKHCIIOTA CBs3aHa C
q)apMaKOKI/IHeTI/ILIeCKI/IM SHXaHCEPOM, COACpKAIIUM HeHTHI[HbIﬁ KOMIIOHECHT, COCTO;IH_[I/II\/'I us3

2-30 aMHHOKHUCIIOT, U (pparMeHT, yITUHSIOIIHA NEPUO TTOTYyBbIBEACHHUS.

2. MonuduipoBaHHbINA MOJUIMENTH PETaKCHHA MO M. 1, OTIMYAIOIIUACS TEM, YTO
yKazaHHbI nonunentun A-penu penakcuHa conepxkuT SEQ ID NO: 4, 3amemeHHyro
VKa3aHHOM HE€ KOAWPYEMOH B MPUPOAHBIX YCJIOBUSAX AMHHOKUCIOTOH B oOCTaTtke | u
HEeoOs3aTeNIbHO HUMEIOINYI0 10 IBYX AOMOJHHUTENbHBIX AMHHOKHCIOTHBIX 3aMEH, BCTABOK

W/ nejenui.

3. MonauduirpoBaHHBIA MOJUIMENTHA PETaKCHHA MO M. 1, OTIMYAIOIIUNACS TEM, YTO

yKazaHHbI nonunentun A-uenu penakcuHa conepxkurT SEQ ID NO: 4, 3amemieHHyro
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VKa3aHHOM HE€ KOAUPYEMOH B MPUPOAHBIX YCJIOBUSAX AMHHOKHUCIOTOH B OCTaTtke | u
HeoOs13aTeNIbHO UMEIOINYI0 OIHY JOTOJHHUTENbHYI0 aMUHOKHCIIOTHYIO 3aMEHY, BCTaBKY HIIH

JACICLHIO.

4. MonuduirpoBaHHBINA MOJUIENTHA PETaKCHHA MO M. 3, OTJIMYAIOIIUNCS TEM, YTO
ykazaHHbIN nonunentun B-uenu penakcuna copep:xkut SEQ ID NO: 5 unu SEQ ID NO: 6,

HE00s3aTEIbHO UMCIOIIYIO OAHY aMHWHOKHUCJIOTHYIO 3aMEHY, BCTABKY WJIU OCJICLIHUIO.

5. MomudunmpoBaHHBIM NOJMHUNOENTHI PeEJIaKCHHA MO II. 1, OTJIMYAOIIUMICSI TEM, YTO
2> 2

yKazaHHbI nonunentun A-uenu penakcuHa conepxkut SEQ ID NO: 4, 3amemeHHyro

YKa3aHHON HE KOAUPYEMOH B MPUPOAHBIX YCJIOBUAX AMMHOKHUCIOTOH B OCTaTtke 1 u

yka3zaHHbll nojunentus B-nenu penakcuna conepxut SEQ ID NO: 5 unu SEQ ID NO: 6.

6. MonuduipoBaHHblii  NOJIMIENTHA  pelakcuHa 1o Jjobomy w3 nm  1-5,
OTJIMYAIOLIUNACA TE€M, YTO YKa3aHHAsl HE KOAUpyeMasl B IPUPOJHBIX YCJIOBUSAX aMUHOKHUCIIOTA
CONEPKUT  KapOOHWIIBHYK  TPYIINy, AaMHUHOOKCHIPYIINY, THAPA3HAHYI  TPyIHIy,

TUAPA3MHOBYIO TPYIIYy, CEeMUKApOA3UIHYIO TPYIIYy, a3HIHYIO TPYINY WIH ATKHHOBYIO

rpymnmy.

7. MonupuuupoBaHHbI  MOJUMNENTHA pellakcuHa 1o Jgobomy w3 mm 1-5,

OTJ'IPI"IZlI'OH.[PIfICfI TEM, YTO YKa3aHHas1 HEC KOAUpyEMas B MPUPOAHBIX YCIIOBUAX aMHUHOKHCJIOTA

COIEPKHUT MPOU3BOIHOE (PeHMITANIAHUHA.

8. MonupuuupoBaHHbIH  MOJUNENTHA pellakcMHa 1o Jobomy w3 mm 1-5,
OTJIMHAIOLIUICS TEM, YTO YKa3aHHAsl HE KOAUpPYyeMasi B IPUPOAHBIX YCIOBHUIX aMUHOKHUCIOTA
BbIOpaHa M3  Iapa-3aMeIleHHOTO,  OPTO-3aMELIEHHOr0 WM  MEeTa-3aMeIleHHOTO

¢deHnnanaHuHa.

9. MonupuuupoBaHHbI  MOJUNENTHA pelakchHa 1o Jobomy w3  mm 1-5,
OTJIMHAIOLIUICS TE€M, YTO YKa3aHHAsl HE KOAUpPYyeMasi B IPUPOAHBIX YCIOBHUIX aMUHOKHUCIOTA
BbIOpaHa M3  Mapa-3aMeIlEeHHOTO,  OPTO-3aMELIEHHOT0 WM  METa-3aMeIleHHOTO
(deHnnanaHuHa, conepKalero KapOOHWUJIBHYIO TPYIITY, aMHUHOOKCHTPYIIY, THAPA3UIHYIO
IPYIIY. THUAPA3UHOBYIO TPYMIY, CEMHKApOAa3HIHYIO TPYIITY, Aa3UIHYK TPYIIY HIH

AJKWHOBYIO IPyIITy.
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10. MonupuupoBaHHbI  MOJUIENTHA pelakchHa 1o mobomy w3 nm.  1-5
OTJIMHAIOLIUICS TEM, YTO YKa3aHHAsl HE KOAUPyeMas B MPUPOAHBIX YCIOBHUIX aMUHOKHCIIOTA

COZEPIKUT Napa-aeTui-L-peHnnananus.

I1. MonnpuuupoBaHHbI  MONUNENTHA pelakchuHa 1o mobdomy w3 mm  1-10,
OTJIMHAIOLIUICS TEM, YTO YKa3aHHAsl HE KOAUPYyeMas B IPUPOAHBIX YCIOBHUIX aMUHOKHUCIOTA

CBs3aHa C YKa3aHHbIM IIENTUAHBIM KOMIIOHCHTOM.

12. MonnpuuupoBaHHbI MONUNENTHA pelakcuHa 1o mobomy w3 mm.  1-11,
OTJIMYAIOLIUICS TEM, YTO YKa3aHHAsl HE KOAUPYyeMas B IPUPOAHBIX YCIOBHUIX aMUHOKHUCIOTA
CBsI3aHA C YKAa3aHHbIM (PapMAKOKHHETUYECKUM HHXAHCEPOM dYepe3 OKCHUMHYIO CBSI3b HJIH

TPHUA3OJIbHYIO CBSI3b.

13, MomuduuupoBaHHBIH  MOJUMIENTHI pelakcMHa 1o Jrobomy w3 mm.l-11,
OTJIMYAIOLIUNACA TE€M, YTO YKa3aHHAsl HE KOAUpyeMasl B IPUPOJHBIX YCJIOBUSAX aMUHOKHUCIIOTA

CBsA3aHa C YKa3aHHbIM (bapMaKOKI/IHeTI/I‘IeCKI/IM 9HXAaHCEPOM HE€PE3 OKCUMHYIO CBA3b.

14. MonuduipoBaHHbINA MOJUIMENTHA PETaKCHHA MO M. 1, OTIMYAIOIIUNCS TEM, YTO
yKazaHHbI mnonunentun A-nenu penakcuHa cozepxkuT SEQ ID NO: 35 u ykasaHHBIN
noymnentun B-uenn penakcuna copepxut SEQ ID NO: 5 unu SEQ ID NO: 6, u npu 3TomM
yKa3aHHasi A-LIeTb peslakCuHa WK B-1ienb HeoOs13aTeNbHO MMEET A0 IBYX JOTOJIHUTEIBbHBIX

AMHWHOKHCJIOTHBIX 3aM€H, BCTABOK UJIHN neneunﬁ.

15. MonupupoBaHHbIA MOJUNENTH PEeNaKCUHA MO T.13, OTIMYArOIIMHCS TeM, YTO
MO UIIMPOBAHHBIN TMOJUIMENTH PEJIAKCUHA CONEPKUT MOJMIENTUI A-Ienu pelaKCHHa,
UMEOINA 1Mo MeHblnel Mepe 90% WASHTUYHOCTH aMUHOKHUCIOTHOM TMOCJIEIOBATEIbHOCTH C
SEQ ID NO: 35, u nonunenTtua B-uenu penakcuHa, uMErOImMui no MeHblied mepe 90%

UJIEHTHYHOCTH aMHHOKUCIOTHOH nocienoBaTeabHocTy ¢ SEQ. ID NO: 5 unu SEQ ID NO: 6.

16. MonuduirpoBaHHbIA TOJUMENTH PENIAKCHHA MO M. 15, OTIUYAOIIUNECS TEM, YTO
nonunenTux A-Lenud pejJakcuHa HMeeT M0 MeHbllell Mepe 95% UAeHTUYHOCTH

aMUHOKHUCJIOTHOH nociaenoBareabHocTy ¢ SEQ ID NO: 35.
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17. MonauduipoBaHHbINA MOJMHUIENTH PEJAKCHHA MO M. 15, OTIMYAIIIWICS TeM, YTO
nonunentu B-uenu penakcuHa uMmeeT 1O MeHbliel Mepe 95% HOEHTUYHOCTH

aMuHOKUCJIOTHOM nocaenopaTeabHOcTH ¢ SEQ ID NO: 5 unu SEQ ID NO: 6.

18. MonudupoBaHHbINA MOJMHUIENTAA PEJaKCUHA MO M. 15, OTIIMYArIWiCS TeM, 4YTO
nonunentun A-uenu penakcuHa coxepxkut SEQ ID NO: 35 u nonunentun B-uenwu

penaxcuHa copepkut SEQ ID NO: 5 unu SEQ ID NO: 6.

19. MonnpuupoBaHHbI  MONUNENTHA pelakcuHa 1o mobomy u3  mm.  1-18,

OTJIMYAIOLIUNUCA TEM, YTO YKA3aHHbIA MENTHUAHBIA KOMIIOHEHT COHEPXKUT OT 2 10 25

AMHWHOKHUCJIOT.

20. MonupurpOBaHHbIM MOJUIENTH] PeJaKCHHA MO M. 19, OTIMYAIOLIUICS TeM, YTO

YKa3aHHbIN NENTUIHBIA KOMIIOHEHT COAEP>KUT OT 2 10 20 aMUHOKHUCIIOT.

21. MonuduunupoBaHHBIH NOJIUIENTHA PeJakCHHA MO M. 19, oTiMYaromuics TeMm, 4YTO

yKa3aHHbIN NENTUAHBIA KOMIIOHEHT COAEP>KUT OT 3 10 10 aMUHOKHCIIOT.

22. MonuduipoBaHHbINA MOJUIMENTHA peTakCUHA MO 1.19, OTIMYAIOIIUICT TeM, YTO
YKa3aHHbIN NENTUAHBIA KOMIIOHEHT COAEPKUT OT 4 10 8 aMHUHOKUCIIOT.

23. MonupuupoBaHHbI MOJUNENTHA pelakcuHa 1o Jodomy w3 mm  1-18,
OTJIMYAIOIIUNACS TEeM, 4YTO YKAa3aHHbI MeNTUAHBIA KOMIOHEeHT comepxkut Glu, Glu,
GGGGS-Glu” (SEQ ID NO: 139), DRDDRD (SEQ ID NO: 102), KKKKKK-Glu” (SEQ ID
NO: 103), RGGEEKKKEKEK-GIu” (SEQ ID NO: 104), GGGEEE-Glu* (SEQ ID NO: 105),
EEEGGG-Glu” (SEQ ID NO: 106), KKKGGG-Glu” (SEQ ID NO: 107), GETGSSGEGT-
Glu” (SEQ ID NO: 108), GGGKKK-Glu” (SEQ ID NO: 109), GSHHHHHGS-GIu" (SEQ ID
NO: 110), Sar-Sar-Sar-Sar-Ser-Sar-Sar-Sar-Sar-Glu” (SEQ ID NO: 111), Sar-Sar-Sar-Sar-
Ser-Glu” (SEQ ID NO: 112), Sar-Sar-Sar-Glu-Glu-Glu” (SEQ ID NO: 113), KKKSGGSGG-
Glu” (SEQ ID NO: 118), KKSGGSGG-Glu” (SEQ ID NO: 114), KKSGGSGG-Glu* (SEQ ID
NO: 115), KKSAGSAG-Glu” (SEQ ID NO: 116), KSGGSGG-Glu* (SEQ ID NO: 117),
KKSGGSGGEE-Glu” (SEQ ID NO: 119), dKdKdKdKdKdK-Glu? (SEQ ID NO: 120),
EESGGSGG-Glu” (SEQ ID NO: 121), GSGSGSGS-GIu” (SEQ ID NO: 123), EEEGGG-
dGlu” (SEQ ID NO: 128), EGGGGSK-Glu* (SEQ ID NO: 130), EEEEEE-GIu” (SEQ ID NO:
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131), EEEEPEEEEPEEEEPEEEE-GIu* (SEQ ID NO: 133), EEEEPEEEEPEEEEPEEGGG
(SEQ ID NO: 135), EEEEGEEEEGEEEEGEEEE-Glu* (SEQ ID NO: 136),
KGGEEKKKEKEKEPKGGEEKKKEKEK-Glu* (SEQ ID NO: 137),
EAQKAQAEAQKAQAEAQKAQA-GIuY (SEQ ID NO: 138), KK-Glu” (SEQ ID NO: 140),
GluY, KGPKGP-Glu” (SEQ ID NO: 146), SGGGS-Glu” (SEQ ID NO: 147), KGGGS-Glu”
(SEQ ID NO: 148), KGGGSE-Glu” (SEQ ID NO: 149), GSPGSP-Glu” (SEQ ID NO: 150),
GGGGP-Glu” (SEQ ID NO: 151), EGGS-Glu” (SEQ ID NO: 152), EGGGP-Glu* (SEQ ID
NO: 153), KGPGSE-Glu* (SEQ ID NO: 154), Spermine-Glu” unu KKGGS-Glu” (SEQ ID
NO: 156).

24. MonnpuupoBaHHbI  MONUNENTHA pelakcuHa 1o mobomy w3 nm.  1-18,
OTJIMYAIOIIHUNACS TEM, YTO yKa3aHHbIN nenTuaHbiii komnoHeHT conep:kut GGGGS-Glu? (SEQ
ID NO: 139), DRDDRD (SEQ ID NO: 102), KKKKKK-Glu* (SEQ ID NO: 103),
RGGEEKKKEKEK-Glu” (SEQ ID NO: 104), GGGEEE-Glu” (SEQ ID NO: 105), EEEGGG-
Glu” (SEQ ID NO: 106), KKKGGG-Glu” (SEQ ID NO: 107), GGGKKK-Glu” (SEQ ID NO:
109), GSHHHHHGS-GIu (SEQ ID NO: 110), Sar-Sar-Sar-Sar-Ser-Glu” (SEQ ID NO: 112),
Sar-Sar-Sar-Glu-Glu-Glu” (SEQ ID NO: 113) unmu KSGGSGG-Glu” (SEQ ID NO: 117).

25. MonupuuupoBaHHbIH MOJUNENTHA pelakcuHa 1o Jodomy w3 mm  1-18,

OTJIUMYAIOIIUNCS TEM, YTO YKA3aHHBIN MENTUIHBIA KOMIOHEHT conepkut Glu”.

26. MonupuupoBaHHbI MOJUNENTHA pelakcuHa 1o Jodomy w3 mm  1-18,
OTJIMYAIOIIUNACS T€M, YTO YKa3aHHbIN MenTuaHblid KoMnoHeHT conep:kut GGGGS-Glu? (SEQ

ID NO: 139).

27. MonupuuupoBaHHbIH MONUNENTHA pelakcuHa 1o Jmodomy w3 mm  1-18,
OTJIMYAIOIIUNCS TEM, UTO MOJUMENTH]] PEAKCHHA COAEPKUT MONUNENTH A-LIeNH peJaKkcuHa
¢ SEQ ID NO: 4 u nonmunentun B-uenu penakcuna ¢ SEQ ID NO: 5 unu SEQ ID NO: 6,
3aMeEIIEHHBIN HE KOAUPYEMOI B MPUPOHBIX YCIOBHUSIX aMUHOKUCIIOTOM, B OCTaTke 1 A-memnuy,
IIPU 5TOM YKa3aHHAs HEe KOAWpyeMas B MNPUPOAHBIX YCIOBHUSIX AMHUHOKHCIOTA CBS3aHa C
yKa3aHHbIM (PapMaKOKMHETUYECKHM 3HXAHCEPOM, M YKa3aHHbIA (hapMaKOKHHETHYECKHUI

sHXaHcep coaepxut nentuaHblii komnoHneHT GGGGS-Glu” (SEQ ID NO: 139).
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28. MonnpuupoBaHHbI MONUNENTHA pelakcnHa 1o modomy w3 mm  1-27,
OTJIMYAIOIIUNCS TEM, YTO YKa3aHHBIH yBEJIWYMBAIOLIUI MEPUOJ TONYBBIBEACHHUS (HParMEHT
COIEPXKUT JKUPHYIO KHCJIOTY WIM €€ NPOU3BOAHOE, NPU 5TOM JKHpHasl KUCJIOTAa WIH €€

MPOU3BOAHOC KOBAJICHTHO CBsA3daHA C MENTUAHBIM KOMIIOHCHTOM.

29. MonnpuupoBaHHbI  MONUNENTHA pelakcuHa 1o mobdomy w3 mm  1-27,
OTJIMYAIOIIUNCS TEM, YTO YKa3aHHBIH yBEJIWYMBAIOLIUI MEPUOJ TONYBBIBEACHHUS (HParMEeHT

COZIEP KUT HACBILEHHYIO JKUPHYIO KUCJIOTY WUJIU €€ TPOU3BOIHOE.

30. MonupuuupoBaHHbI MONUNENTHA pelakcuHa 1o mobomy wu3 nm.  1-29,
OTJIMYAIOIUNCS TE€M, YTO YKa3aHHbIN (parMeHT, yBEeIMUUBAIOIINUN MEPHOJ MOJYBBIBEACHNUS,

COIEPIKUT KUPHYIO KUCJIOTY ¢ KOHLIEBOW KapOOHOBOM KHUCIIOTOM.

31. MoauduuupoBaHHbIil MOMUIENTHA pelakcuHa Mo Jrodomy wu3  mm.  1-30,
OTJIMYAOIIMICS TeM, YTO YKAa3aHHBIH YBEJIMYUBAIOLINH MEPHOJ MOJYBbIBEACHUS (parMeHT
BKJIFOUAET JKUPHYIO KUCIO0TY Popmysl I:

-Cn-COOH (®opmyna I),

riae n pased ot 10 no 18.

32. MoaudurrpoBaHHBIN MOJUNENTH]T PEJIAKCUHA 110 1. 31, OTIIMYAOLIUICS TEM, YTO N

paBeH ot 12 no 17.

33. MonudurrpoBaHHBIN MOJUTIENTH]T PEJIAKCUHA 110 T1. 31, OTIIMYAOLIUICS TEM, YTO N

paseH 13, 14 unm 15.

34. MonupuupoBaHHbIH MOJUNENTHA pelakCuHa 1o Jrodomy w3  mm.  1-33

2

OTJIMYAIOIIUNACS TE€M, YTO YKa3aHHbIN ()ParMeHT, YBEIMUUBAOIINN MIEPUO TTOJTyBBIBEACHUS,

conepxut -C14-COOH.

35. MonupuupoBaHHbIH MOJUMNENTHA pelakCHHa 1o Jodomy u3  nm.  1-34

2

OTJIMYAIOIIUNACS TE€M, UYTO YKa3aHHbIN (PapMaKOKMHETHUECKUI SHXAHCEP COMEPIKUT:
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HO
H o 4 o Y 0 H
o \([)]/\ﬂ \[c])/\H E/\H : 0 o

HO o
GGGGS-Glu’-C14-COOH
(Popmyuna II),
rIe aMHHOOKCHUIPYIIa CBs3aHA C HEMPUPONHON AMUHOKHCIOTOH B yKa3aHHOM

MOAN(DUIMPOBAHHOM MOJUIIENTHIE PEITaKCHHA.

36. MonnpuuupoBaHHbI MONUNENTHA pelakcuHa 1o mobomy wu3  mm.  1-35,

OTJIMYAIOIIUNCS TE€M, YTO YKa3aHHbIN (parMeHT, YBEIHMUUBAIOIINUN MEPHO MONYBBIBEACHNUS,

KOHBIOTHUPOBAH C YKA3aHHBIM MCNTUAHBIM KOMIIOHEHTOM IMNOCPEACTBOM aMUJIHOMN CBSI3H.

37. MonupuIpOBaHHbIM MOJUNENTHA PENakCHHA MO M. 1, OTJIMYAIOIIUNCS TEeM, 4TO
MOJIUNENTHT peslakCuHa copepkut nosurnentua A-nenu penakcuHa ¢ SEQ ID NO: 4 u
nonunentun B-nenu penmakcuna ¢ SEQ ID NO: 5 umn SEQ ID NO: 6, 3amermeHHbIil He
KOAUPYEMOH B MPUPOIHBIX YCIOBUSIX aMUHOKHUCIIOTOM B ocTaTke 1 A-uenu;

IpU 5TOM YKa3aHHash He KOAMpyeMas B NPUPOIHBIX YCIOBHSIX aMHUHOKHCIIOTA
CONEPKUT Tapa-anerui-L-peHunnananuH, CBsI3aHHbIA ¢ YKa3aHHbIM (hapMaKOKHMHETUYECKUM
SHXAHCEPOM, KOTOPBIA COAEPIKUT

nenTuaHbIi KoMnoHeHT, copgepxkamuit GGGGS-Glu” (SEQ ID NO: 139); u

(dbparMeHT, YBEeJIUYUBAIOIINIA IEPUO MOJTyBbIBeneHu s, conepskamruii -C14-COOH.

38. MonupuipoBaHHBIA MOJUIENTH PETAKCHHA, COIEPIKAIIHA:

AQ1-Penakcun

o} H o HHO\. o]
H B
N. N HL N J N
/3 0/\/ \g/\u \Io(\u 1])/\!?'

CH

H\[(\/\/\/\/\/WOH
g O 0

HO
(Popmya I1I),

rae  ykaszaHHbli AQIl-penakcuH CcOAepKUT Mojumentun A-Lielud  pelakCHHa,
UMEIOINN 1Mo MeHbluel Mepe 90% MASHTHYHOCTH aMUHOKHUCIOTHOM TMOCJIEIOBATEIbHOCTH C
SEQ ID NO: 35, u nonunentua B-uenu penakcuHa, uMerOmuid no MmeHblied mepe 90%

WIEHTUYHOCTH aMUHOKHUCTIOTHOM nocienoBaTenbHocT ¢ SEQ ID NO: 5 unu SEQ ID NO : 6,
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pU 3TOM MOAM(ULMPOBaHHBIN Mapa-aueTHI-peHnIaNaHiH, noka3aHHeld B @opmyne 111,

pacnoyioxkeH Ha N-KOHIIE YKa3aHHOTO MOJIUMENTHAA PeIaKCuHa A-LEMu.

39. MonauduirpoBaHHbINA MOJMHUIENTHA PEJaKCUHA MO M. 38, OTIMYAIOIIHMICS TeM, YTO
nonunenTtux A-Lenud perakcuHa HUMeeT 1Mo MeHblleld Mepe 95% MAEeHTUYHOCTH

aMUHOKHUCJIOTHOM nociaenoBareabHocTy ¢ SEQ ID NO: 35.

40. MoaudurpoBaHHbINA MOJMHUIENTHA PEJaKCUHA MO M. 38, OTIMYAIOIIHMICA TEeM, YTO
nonunentun B-uenu penakcuHa uMmeer 1O MeHblield Mepe 95% HAEHTUYHOCTH

aMuHOKHUCJIOTHOM nocaenoBaTeabHOCTH ¢ SEQ ID NO: 5 unu SEQ ID NO: 6.

41. MoaudurupoBaHHbIN MONMUIENTHA PeJaKCUHA MO M. 38, OTIMYAIOIIHMICA TEeM, YTO
AQ]1-penaxcun BkmouaeT nojunentun A-uenu penakcusa ¢ SEQ ID NO: 35 u nonunentun
B-nenu penakcuna ¢ SEQ ID NO: 5 unu SEQ ID NO: 6.

42, MonmuduunpoBaHHelii nojunentun penakcuHa, copepxamuii AQ1-GGGGS-Glu”
(SEQ ID NO: 139)-C14-COOH, xoTOpblii COOEpKUT CTPYKTYPY, MOKa3aHHYIO Ha ¢urype 8,
KOTOpasi COHEPXKHUT CTPYKTYpy, MOKa3aHHYK0 Ha Qurype 9, WM KOTOpBIH COAEPIKHT
noymnentun A-uenu penakcuHa ¢ nocieaosarenbHOCTbI0 SEQ ID NO: 35 u nonunentun B-
nenu penakcuHa ¢ nocienoareabHOCTh0 SEQ ID NO: 6, mpu 3ToM MoAu(UIMPOBAHHBIN
napa-aueTwi-QpeHuIaNaHiH, PaCIONOKeHHbIH Ha N-KOHIE YKa3aHHOTO MOJUNEeNTHAa A-11enn
penakcuna, cBsizaH ¢ PK-suxancepom GGGGS-Glu? (SEQ ID NO: 139)-C14-COOH, xak

nokasano B @opmyie II:

(o)
- - - - NH
AQ1-Penakcun o o MO o
H H H B
N. N N N ~
AR SRS e
H

CHs

H\[(\/\/\/VWYOH
z o 0
&0

[s]
(@opmya III).

43. MonupuuupoBaHHbI MONUNENTHA pelakchuHa 1o Jgodomy w3 mm  1-42,
OTJIMYAIOIIUNCS TEM, UYTO YKa3aHHBIA MOAN(UIMPOBAHHBIHN MOJIHUIIENTH]] PEJIAKCHHA SIBJISIETCS

OMOJIOTUYECKU AKTUBHBIM.
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44. MonnpuupoBaHHbI MONUNENTHA pelakcuHa 1o modomy w3 mm.  1-43,
OTJIMYAIOIIUNCS TEM, UYTO YKa3aHHBIH MOAM(UIMPOBAHHBIN MOJIHUIIENTH]] PEJTAKCHHA SIBJISIETCS
TepaneBTHUeCKN 3((EKTUBHBIM [JIsl JICYCHHUsT OJHOTO WM HECKOJIbKHX 3a00JIEBAaHUM WIIH

COCTO;IHHfI, CBsA3aHHBIX C PCIIAKCUHOM.

45. MonauduupoBaHHBINA MOJUTIENTHA PeJlaKCHHA 1O il 144, OTIWYAIOIIHICS TEM, YTO
yKa3aHHbIH MOAU(PUIMPOBAHHBIA TOJUIENTHI pEeIaKCUHA TMPUBOJUT K MEHbIIEMY

oOpa3oBaHHIO TOYEHHOH BakyoH 1o cpaBHeHuio ¢ AQ1-20 k/la PEG.

46. MonupuuupoBaHHbI MONUNENTHA pelakcuHa 1o mobomy wu3 nm.  1-45,
OTJMYAIOIIUNACA TEeM, 4YTO YKa3aHHbIM MOAMDULMPOBAHHBIM IOJUNENTHI pEelTaKCHHA
NPUBOAUT K OTCYTCTBHIO WJIM YMEHBLUICHHOMY HApyIIEHHIO TOYE€YHOH (YHKLHU IO

cpaBHeHMo ¢ AQ1-20 x/la PEG.

47. MonupuupOBaHHbIA MOJUIENTH] PEJaKCHHA MO M. 46, OTJIMYAKOLIUICS TEM, 4TO
YKa3aHHYI (DYHKIUIO MOYEK HU3MEPSIOT MyTeM OMNpEAeNICHHs OJHOTO HJIM HECKOJbKUX H3
pacyeTHON CKOPOCTH  KJIyOOUKOBOW  (pUNIbTpalK, KJIMPEHCA KpeaTHHa, CKOPOCTH

KJIyOO4YKOBOH (PUIBTpALM MHCYJIMHA WJTH M30TOIMHOM CKOPOCTH KJTyOOUKOBOM (DUITBTPALIMH.

48. MonupuupoBaHHbIH  MOJUNENTHA  pelakcuHa 1o Jmobomy w3 mm.1-47,
OTJMYAIOIIMUNACS TEeM, YTO YKa3aHHbIH MOAM(DUIIMPOBAHHBIN TOJMIIENTHI pPEJaKCHHA He

YMEHBIIAECT TTOYEYHbIN KPOBOTOK ITOCJIE BBCACHUA.

49. MonupuuupoBaHHbIH MOJUNENTHA pelakcuHa 1o Jodomy w3 mm  1-48,
OTJMYAIOIIMNACS TEeM, YTO YKa3aHHbIH MOAMMULMPOBAHHBIA IOJUNENTHL pPETaKCHHA

criocobex YBCIINYUBATDH TMOYEeIHBIN KPOBOTOK ITOCJIE BBEICHUA.

50. Crnocob mo 1. 48 win 49, OTAMYArOIIUICS TE€M, YTO YKa3aHHBIA MOYEUHBIH KPOBOTOK

HU3MEPAOT MYTEM OINPEACTICHN KIIMPEHCA Tapa-aMUHOTUIIITypaTa.

51. MonupuupoBaHHbI MONUNENTHA pelakcuHa 1o Jmodomy w3 mm  1-50,

OTJMYAIOIIUNACS TEeM, YTO YKa3aHHbIH MOAMMULMPOBAHHBIA IOJUNENTHI pPETaKCHHA

NPOSIBJISIET YBEIMYESHHBIH MEPUOJ TIOJYBBIBEASHHS 1N VIVO.
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52. MonnuupoBaHHbIA MOJUNENTH PEJIaKCHHA MO M. 51, OTINYaroLIUiics TeM, 4YTo
YKa3aHHBIA MEepHOJ] MOJYBBIBEISHHS 1N VIVO YBEJIMYMBAETCS IO MEHbIIEH Mepe B 5 pas, 1o
MeHblen mepe B 10 pa3, no menbiuein mepe B 20 pa3, no menbuiel mepe B 30 pas wiu no

MeHbLIen Mepe B 50 pas.

53. dapmarneBTuyeckass KOMIO3MLUSA, COAepkKamas MOAU(PHUIIMPOBAHHBINA TMOJIHUITCIITHL

penakcuHa mo Jrodomy u3 0. 1-52 u papMaLeBTHUECKH PUEMIIEMBII HOCUTETb.

54. dapmalieBTHYeCKash ~ KOMIO3UIMS,  coiepkamast  3((QeKTUBHOE  KOJIUYECTBO
MOIU(UIUPOBAHHOTO TMOJUMNENTHAA peJllakCUHa Mo JroOoMmy u3 mm. 1-52 nist neueHus

HapyHmeHus1, CBA3aHHOI'O C pECJIaKCUHOM, U Q)apMaHeBTI/I‘{eCKI/I HpPIeMJ‘[eMbIﬁ HOCHTCIb.

55.  Cnocob neuennst 3a00yeBaHus], CBI3aHHOTO C PEJIAKCHHOM, BKJIIOYAIOLINN BBEICHHE
3¢ (}HEeKTUBHOTO KOJUYECTBA MOIU(PHUILIMPOBAHHOTO TOJMIIENTHAA PEIAKCHHA MO JI0OOMY U3

nn. 1-52 wiu KOMIO3UIMHU 110 JTF000MY U3 M. 53-54 mauueHTy, HY>KAAMEMYCS B STOM.

56. Crocob nedeHus: CepaeyHO-COCYAUCTOro 3a00JieBaHUs], BKIIIOYAIOIIMN BBEICHUE
3¢ (PeKTUBHOrO KOJMUYECTBA MOAU(PHUIIMPOBAHHOTO MOJUIENTHAA PEJIAKCUHA IO JIFOOOMY M3

. 1-52 vy KoMIo3uiuHy 1o JiroooMy u3 M. 53-54 naiueHTy, HyKIameMyCsi B STOM.

57. Crnocod mo m. 56, OTJIMYAIOUIUICS TeM, YTO YKa3aHHOE CepAeYHO-COCYIUCTOE
3a0osieBaHre BBIOPAHO M3 WIIEMUYECKOH OOJIE3HH Ceplla, CepASYHOro MPUCTYIA, apUTMUH,

cep):[equi/'I HEAOCTATOYHOCTH, KapAUOMHUOIIATHUHN U COCYyAUCTOTO 3a00J1€BaHUsI.

58.  Cnoco® gnedeHnss wunm oOcnabieHWs CHUMITOMA CEpAEYHOM HENOCTATOYHOCTH,
BKJIFOYAKOIINI BBeZeHHE 3((HEKTUBHOTO KOJIMYECTBA MOMU(PUIMPOBAHHOTO MOJHUIENITHAA
penakcuHa 1o jmodoMy u3 mm. 1-52 wim KOMIo3uiuH 1o JodoMy U3 mi. 53-54 mainueHry,

HY’KJAIOIIEMYCSl B 5TOM.

59. Crnocob mo n. 58, oTiMYarIUICs TeM, YTO YKa3aHHAasl CepleYHasi HeAOCTaTOYHOCTD
BbIOpaHa W3 TMPOTPECCHUPYIOIIEH CEpPIEeYHOH HENOCTATOYHOCTH, KapIHOPEHAIbHOTO
CHHIPOMA, CEpIeYHOH HEeNOCTATOYHOCTH C HapyLIeHHWeM (YHKIHMH IOYEK, XPOHHYECKOH
CepIeYHON HEIOCTATOYHOCTH, XPOHUYECKOW CepIAedYHON HEIOCTaTOYHOCTH C (pakiuei

cpennero BeiOpoca (HFmMEF), ocTpoii cepaedHoit HeqOCTaTOYHOCTH, MOCTOCTPON CepASUHOM
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HEJOCTATOYHOCTH, KOMIIEHCUPOBAHHOU CEPAECYHON HEJOCTATOYHOCTH, AEKOMIIEHCUPOBAHHOU
CepAeYHON HEeAOCTATOYHOCTH, HEAOCTATOYHOCTU IPaBOr0 >KeNyJ0uKa, HEeIOCTaTOYHOCTH
JEBOrO  KEeNyJo4Ka, TJOOAJbHOW  CEpAEYHOH  HENOCTaTOYHOCTH,  HINEMHYECKOH
KapAMOMUOMNATUH, JWUJIATallUOHHONW KapAMOMHOINATHUH, CEPAEYHOM HEeIOCTaTOYHOCTH,
CBSI3aHHOHN € BPOXKIE€HHBIMU MOPOKAMU CEPALA, CEPAEYHON HEJOCTaTOUYHOCTH, CBSI3AHHOU C
nedexramMy cepaeyHOro KianaHa, CepAevyHON HeIOCTaTOYHOCTH, CBSI3aHHOW C COYETAHHBIMU
nedpexraMu  cepaedyHOro  KjamaHa, JAMa0eTHYecKOl  CepAaeyHOH  HEeIOCTaTOYHOCTH,
aJIKOTOJIbHOM KapAMOMUOINATUH, CEPAECYHON HEAOCTATOYHOCTH, CBA3AHHOW C HAPYLIEHUSIMHU
CepAeYHON MaMsATH, [AMACTOJINYECKOM CEepAEYHON HEeNOCTaTOYHOCTH, CHCTOJIMYECKOU
CepAeYHON  HEAOCTaTOYHOCTH, pPEMOAENUPOBAHUSA  IOCIE  MHUOKapja, CepAeHHOU
HEIOCTaTOYHOCTH €  coxpaHeHHOH  ¢pakumedr  BeiOpoca (HFpEF), cepneunoit
HEJOCTaTOYHOCTU O CHIKeHHOW (pakuumeit BoiOpoca (HFrEF), crenokapanu, runepreHsuy,

JIETOYHOM T'MNEPTEeH3UU U JIETOYHON apTepuaIbHON THIIEPTEH3UN.

60. Cnocob mo n. 58, OTIMYAIOIIUICS TeM, YTO YKa3aHHasl CeplevHasi HeAOCTaTOYHOCTD
BbIOpaHa M3  XPOHMYECKOH  CepAeYHOH  HEeJOCTATOYHOCTH, OCTPOH  CepAaedHOH
HEJOCTATOYHOCTH, MOCTOCTPON CEpAEYHOM HEAOCTATOYHOCTH, XPOHHUYECKOW CepAedHOU
HEIOCTaTOYHOCTH CO CHIKeHHOH (pakuuein BeiOpoca (HFrEF), xponuueckoit cepaedHoi
HEIOCTaTOYHOCTH ¢ coxpaHeHHOH ¢pakuueil BeiOpoca (HFpEF), xponudeckoi cepreyHOM
HemocTarouHocTH ¢ (pakuueii cpennero BeiOpoca (HFmEF), nuactonudeckoii cepaedHOM
HEIOCTAaTOYHOCTH, CHCTOJINYECKOHN CepleyHON HeAOCTAaTOYHOCTH, PEMOJETHUPOBAHUS TOCTe
MHOKap/a, CTEHOKapAuH, TUIEPTeH3UH, JETOYHON TUIIEPTEH3UH U JIETOUHOI apTepHalibHOM

TUIEPTEH3UU.

61. Crnocob mo n. 58, oTiMYArOIUICS TeM, YTO YKa3aHHAasl CeplevYHasi HeAOCTATOYHOCTD
BbIOpaHa W3 TIOCTOCTPOH CepAEeYHOW HENOCTATOYHOCTH, MPOrPECCUPYIOMIEH CepaedHOM
HEIOCTAaTOYHOCTH, KapAUOPEHAIbHOIO CHHAPOMA M CEpAEYHON HEeIOCTaTOYHOCTU C

HapyleHneM (pyHKIIMU MOYeK.

62. Cnocod mo mobomy w3 mm. 55-61, kKpoMme TOro, BKJIIOYAIOLINHA BBEIEHHE B
KOMOWHAIIMH, OIHOBPEMEHHO WJIM TIOCJIEAOBATENIbHO C YKa3aHHBIM MOIU(PHIMPOBAHHBIM
MIOJIMIENITHIOM PeNlaKCHHA 10 MEHbIIEH Mepe OIHOTO JOMOJIHUTENBHOTO TePArieBTUIECKOro
areHTa, BbIOpaHHOro mu3 uHruOuTOopoB ACE, B-O5m0KaToOpoB, AMYpPETHKOB, AHTArOHHUCTOB

MUHEPAITOKOPTUKOUJHBIX ~ PELENTOpOB, MOAYJISATOPOB  PHAHOAUHOBBIX  PELENTOPOB,
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aktuBatropoB SERCA2a, uHruOMTOpOB peHHMHA, OJIOKATOPOB KaJIbLIUEBBIX KAaHAJOB,
arOHMCTOB  aJl€HO3MHOBBIX pelentopoB Al, YacCTUYHBIX aroHHUCTOB a/J€HO3MHOBBIX
peuentopoB Al, WHruOMTOPOB AOpaMHUH-B-THIPOKCHIIA3B], AHTATOHHUCTOB pPELENTOpa
anrunoreHnsuHa I, anraronucros peuenropa anruorensusa Il co cmemenHpIM arOHU3MOM 1O
OTHOILIEHHWIO K BBIOPAHHBIM KJIETOUHBIM CHTHAJIBHBIM MyTsIM, KOMOWHAIMH aHTarOHHUCTOB
peuenTopoB aHruoreHsuHa Il w wHrHOUTOPOB (QepmMeHTa HENpPHIN3MHA, HHTHOUTOPOB
(depMeHTa HENpWIN3WHA, AaKTHUBATOPOB pPACTBOPUMON TI'yaHWJIATLHMKJIA3bI, AKTUBATOPOB
AT®a3br Muosuna, nHruOuTopoB Rho-kunaser 1, narnOutopoB Rho-kuHas3e!l 2, aroHUCTOB
peLenTopa anenyuHa, COeIUHEHHH, Cy>KaIlUX JTOHOPOM HUTPOKCUIIA, HHTHOUTOPOB KaJIbLIHH-
3aBucUMOM kuHa3bl II, aHTH(QUOPOTHYECKMX areHTOB, WHIUOMTOPOB TajeKTHHA-3,
AaHTArOHUCTOB PELIENTOPOB Bas3oIpeccuHa, moayiusatopos FPR2 peuentopa, aroHucToB
peLenTopa HATPUIYPETUYECKMX TMENTHAOB, OJIOKATOPOB KAHAJIOB BaHWLIOWIA-4 C
TPAaH3UTOPHBIM PELENTOPHBIM IMOTEHINAIOM, AHTHAPUTMUYECKUX CPENCTB, OJIOKaTOPOB
kaHana /r «funny current», HUTPATOB, COCAMHEHHMH HANEPCTSIHKH, WHOTPOITHBIX AreHTOB U
aroOHUCTOB [-peLenToOpOB, CPEACTB Ul BOCCTAHOBIICHMS KJIETOYHBIX MeMOpaH, Harpumep,
ITonokcamepa 188, aHTUrMNEPIMIUAEMUYECKUX areHTOB, MOBbIMAOIMUX ypoBeHp HDL B
IUIa3Me AareHTOB, AHTHUTHMIIEPXOJIECTEPUHEMUYECKUX AareHTOB, WHTCHOWUTOPOB OHOCHHTE3a
xonecrepuHa (takux kak uHruoutopsl HMG CoA peaykrasbl), aronucra LXR, aronucra
FXR, mnpobykona, panokcudeHa, HUKOTHHOBOW KHCJIOTHI, HUAI[MHAMHUAA, HHTHOUTOPOB
abcopOLuM XOJieCTepHUHA, CEKBECTPAHTOB JKENYHBIX KHUCJIOT, AHHOHOOOMEHHBIX CMOJ,
YeTBEPTHYHBIX ~ AMHHOB, XOJIECTUPAMHHA, KOJIECTHIIONA, HMHAYKTOPOB  PELIENTOPOB
JUTNONMPOTENHOB  HHU3KOW  IJIOTHOCTH,  Kiodubparta, denHodubpara, Oesadubpara,
nunpopudpara, remdpudpuzona, BuramuHa B6, BuramMumHa Bl2, aHTHOKCHIAHTHBIX
BUTAMHHOB, ar€HTOB MPOTUB AHa0eTa, HHTHOUTOPOB arperarui TPOMOOLIUTOB, AHTATOHUCTOB
perienTopoB (pUOPUHOTEHA, ACTIUPUHA U MPOU3BOAHBIX (PUOPUHOBOI KHUCIIOTHI, UHTHOUTOPOB

PCSKO9, acniupuna u uaruouropos P2Y 12, Takux Kak KJIOMUIOTPE.

63. Cnocob neuenus 3aboneBaHUs], CBSI3AaHHOTO ¢ (GUOPO30M, BKIFOYAKOLINA BBEACHUE
TepaneBTHIeCKH 3(P(PEKTUBHOTO KOJUYECTBA MOIU(PHUIIMPOBAHHOTO TOJHITENTH/IA PETAKCHHA
no srobomy u3 mm 1-52 wiom komMmo3uuuu mo Jrobomy w3 mm. 53-54  manmeHty,

HY’KJAIOIIEMYCs B 5TOM.
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64. Crocob mo m. 62, OTIIMYAIINUNICS TeM, YTO yKa3aHHOe 3a0ojieBaHHe, CBS3aHHOE C
¢ubposzom, BKMOuUaer (GuOPO3 cepAma, JIErKOro, MOYKH, KOCTHOIO MO3ra HIIM II€YEHH,

nepMatosiornueckuii Gpudpo3 wim GUOpPO3HOE HAPYIIEHUE 3PSHIS.

65. Crocob mo m. 63, OTIMYAIIUIACS TeM, YTO yKa3aHHOe 3a0ojieBaHHe, CBS3aHHOE C
¢ubposom, BbIOpaHO U3 (Pubpo3a medeHw, HeajkorosbHOro crearoremarura (NASH),
LUppo3a, nperupposa, Aud@dy3HOro napeHXxMMaTO3HOro 3a00JIE€BaHUs JIETKUX, KHCTO3HOTO
¢ubposa, serounoro Gudpo3a, MPOrpeCCHPYIOIIEro MaCCUBHOTO (UOpPO3a, UIUOMATUIECKOTO
nerouHoro (ubposza, uHBEKUHOHHOTO (udpo3a, moyeyHoro Gudpo3a, XPOHHUUECKOTO
¢ubpoza mouek, guaberudeckoro 3a00JieBaHHUS TIOYEK, OYAaroBOrO CErMEHTHOTO
TJIOMEPYJIOCKIepo3a, MeMOpaHHOW Hedpomatuu, Hedpomatiu IgA, wmuenodudposa,
CepAeYHON HEJOCTATOYHOCTH, MeTabOJIMYeCKOW CepaevYHON HemocTaTodHocTH, (ubposa
cepaua, karapaktbl ¢ (puOpo3om, kartapakThl, pyOuoB rna3, (ubposa momKenyIodHON
xene3sl, ¢ubpoza  KOXu,  KumedyHoro  (uOpo3a,  HMHTECTHHAJIBHOIO  CTEHO3a,
SHIOMHUOKapAUaIbHOrO (udposa, arpuanbHOro ¢udposa, MeauacTUHaIbHOrO (udbpo3sa,
6onesan Kpona, ¢ubposa 3a0pOIIMHHOrO TMPOCTPAHCTBA, KeJIouaa, HeGporeHHOro
cucreMHoro ¢ubpo3a, CKJIEPOAEPMHH, CHCTEMHOIrO CKieposa, apTpodudposa, cuHapoma
[Tefiponn, xoHTpakTypbl JlroOroliTpeHa, AMAa0ETUYECKOH HEBPOMATHH, AAT€3MBHOTO
KarcyJiuTa, AaJKOTOJbHOM OONIe3HH TMeYeHH, TIernarocTearo3a, BHUPYCHOTO —TeraTHuTa,
3216OJ'IeBaHI/I$I JKEITYECBBIBOOSALII X HYTeﬁ, MNEPBUYIHOTO TIreMOXpoOMaTo3a, CBA3aHHOTO C
JIEKAPCTBEHHbIMU CPENCTBAMH I[MPPO3a, KPUITOrEHHOTO LUppo3a, Ooje3Hn BuibcoHa,
HEIOCTaTOYHOCTH anb(a-1-aHTUTPUTICUHA, HMHTepCTHIHAIbHON Oone3Hu serkux (ILD),
¢ubpo3Horo 3aboyieBaHUs JIETKUX YEJOBEKA, JETCHEPALUU JKEJNTOrO ISITHA, PETHHONMATUH
CeTYaTKH, BUTPEATbHOW PETHHOMATHUH, MHOKapAHaiIbHOrO (ubpos3a, odTanbMonaTuu
I'peiiBca, BBI3BAHHOTO JIEKAPCTBEHHBIMU CPENCTBAMHU 3PrOTHU3MA, CEPAEYHO-COCYIUCTOrO
3a00NeBaHMsI, aTePOCKIEPO3a/PECTeH03a, TUNEPTPOPUUECKUX pyOIOB, MEPBHYHOTO HIIH
UIMOTIATUYECKOro  Muenopudpo3a, BOCHAIMUTENILHOTO  3a00JEeBaHUS  KUIIEYHHKA U

KOJIJIAr€HO3HOI'O KOJIUTA.

66. Cnocod mo mobomy m3 mm. 63-65, KpoMme TOro, BKJIIOYAIOLINKA BBEIEHHE B
KOMOHMHALMK, OJHOBPEMEHHO WJIHM TOCJIENOBATEIbHO C YKa3aHHBIM MOIU(PULIHUPOBAHHBIM
NOJIMIENTUAOM peJaKCHHA MO MeEHbLIeH Mepe OOHOro aHTU(GUOPOTHUECKOro areHra

YKa3aHHOMY MalUeHTYy.
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67. Crocob mo m. 66, OTIMYAKOLINICA TE€M, YTO YKA3aHHBIA [0 MEHbIIEH Mepe OIUH
aHTU(HUOPOTUYECKHI areHT BBIOpaH W3 HUHTenaHubOa, nupdeHunoHa, anraroHucToB LPA1,
anTaronuctoB peunenrtopa LPA1, anamoroB GLP1, tpanokunymaba (IL-13, AstraZeneca),
Bucmozerutba (anraronmcra hedgehog, Roche), PRM-151 (mentpakcun-2, TGF OGera-1,
Promedior), SAR-156597 (bucneundnueckoe MoHOKJIOHAIbHOE aHTHTENno IL-4 u IL-13,
Sanofi), cumry3ymada ((antureno x momobHOMY m3miIokcunase 2 Oenky (antu-LOXL?2),
Gilead), CKD-942, PTL-202 (PDE wunrudurop/menrokcuumua/NAC KoHTponupyemoe
nepopanbHoe BbicBoOOXkneHue, Pacific Ther.), omunanu3u® (mepopanbHbIi HHTHOUTOP
PI3K/mTOR, GSK), IW-001 (nepopanbHblii pacTBOPUMBIH MO OBIMBEro KOJUIareHa Tumna v,
ImmuneWorks), STX-100 (anraronucr unrerpuHa anbpa V/beta-6, Stromedix/Biogen),
Actimmune (IFN ramma), PC-SOD (mMunusmasa; unramupyemsbiii, LTT Bio-Pharma/CKD
Pharm), neOpukusymad (rymMaHM3HPOBAHHOE MOHOKJIOHAJbHOEe aHTuTen0 K IL-13 SC,
Roche), AQX-1125 (aktuBatop SHIP1, Aquinox), CC-539 (uaru6urop JNK, Celgene), FG-
3019 (FibroGen), SAR-100842 (Sanofi) u oboruxonesas kucnora (OCA wnu INT-747,
Intercept).

68. Crniocob nedeHus: WM NPeAyNpeIeHUs] TOYSUHOW HETOCTATOYHOCTH, BKJIFOUYAFOIIHUI
BBEICHHE TepaneBTHUeCKU 3()(HEKTUBHOTO KOJUYECTBA MOTU(PUILMPOBAHHOTO TOJHITCNITHIA
penakcuHa 1o jmodomy u3 nm. 1-52 wim koMno3uiuu no JmodoMy u3 nm. 53-54 manueHry,

HY’KJTAIOIIEMYCS B 5TOM.

69.  Cnocob ynyd4iueHus, CTa0WIM3aLUU WIH BOCCTAHOBJICHHUS TMOUYEYHOH (YHKUHMU Y
MAIMEHTa, HYXJAIOINerocss B 3TOM, BKJIIOYAKOINUI BBEICHHE IMALUEHTY TEPANeBTHUECKU
3¢ (PeKTUBHOrO KOJIMYECTBA MOAU(PHUIIMPOBAHHOTO TMOJIUIENTHAA PEJIAKCUHA MO JII0OOMY U3

. 1-52 v xomno3uiuu o Jirodomy u3 . 53-54.

70.  Cnocob m3roToBieHuss MOAN(PHUIMPOBAHHOTO TOJHIICTITHIA PEIAKCHHA TI0 JI0OOMY U3
nmn. 1-52, BKIFOYAOINN:
(a) obecneueHne MOMUMNENTHAA, COAEPIKAIIETO YKA3aHHYI0 A-LIeTb pelakCHHA
U YKa3aHHyK B-menb penakcuHa, MPH 3TOM YKAa3aHHBIA IMOJUNENTHH COAEPIKUT
YKa3aHHYIO HE KOJUPYEMYIO B MPUPOIHBIX YCIOBHIX AMHUHOKHUCIIOTY; U
(b) cBsa3pIBaHME YKa3aHHOW HE KOAUPYEMOH B MPHUPOIHBIX YCIOBHUSX

AMHUHOKHCJIOTBI C YKAa3aHHBIM (I)apMaKOKI/IHeTI/ILIeCKI/IM OHXaHCEPOM.
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71. Crnocob no m. 70, OTINYAIOLIMICSA TeM, YTO YKa3aHHAsl HE KOAUPYEMasi B IPUPOIHBIX
YCIIOBHSIX AMHHOKHCJIOTa CBSI3aHA C YKa3aHHbIM (PapMaKOKWHETHUYECKHM 3SHXaHCEPOM

MOCPEACTBOM OKCUMHOM CBSI3H.

72. Crnocob o . 71, oTnuyaromuiicst TeM, 4TO YKa3aHHas OKCUMHAsI CBsI3b 00pa3oBaHa B

pe3yJbTaTe peakii KapOOHMIBHON TPYIIbl 1 AMUHOOKCHUTPYIIIIBL.

73. Crnocob6 mo m. 72, OTNMUAIOLIMICA TeM, YTO yKa3aHHas KapOOHWJIbHAs TIpymmna
npeAcTaBisieT coOOH 3aMecTUTeNb YKa3aHHOH HEe KOAMPYEMOM B TNPHUPOIHBIX YCIOBHSAX
AMUHOKMCJIOTBI, U YyKa3aHHas aMHHOOKCUTPYIINIA SBJISIETCS KOMIIOHEHTOM YKa3aHHOIO

(hapMaKOKHHETUYECKOTO SHXaHCepPa.

74.  Cnoco6 mo m 72, OTIMYAOLIWICA TEM, YTO YKa3aHHAas AaMHHOOKCHIPYIIIA
npencTaBisier coOOW 3aMEeCTHTENb YKAa3aHHOW He KOAHUPYEMOW B HPUPOIHBIX YCIOBHSX
AMUHOKHCJIOTBI, M yKa3aHHas KapOOHWJIbHAsI TPYyNIa SIBJISETCS KOMIIOHEHTOM YKa3aHHOIO

(apMaKOKHHETHYECKOTO SHXaHCepa.

75.  Cnocobd mo mobomy u3 mm. 70-74, OTNUYAIOLIMICA TEeM, 4YTO YKA3aHHYK He
KOJUPYEMYI0 B TMPHPOIHBIX YCIOBUSX AMHHOKHCIOTY PHOOCOMAaJbHO BCTPAHBAOT B

YKaSaHHbeI INOJIUIICNITHU .
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