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AHAJTIOT UHKPETUHA N X MPUMEHEHWE

[aHHoe onucaHve OTHOCUTCA K aHanoram WHKpeTuHa, obnagarowmm
aKTUBHOCTbIO B OTHOLUEHUM KaXKAOr0 W3 Crefyrolmx peuenTopoB: peuentopa
FNOKO303aBNUCMMOro  MHcynuHotponHoro nonunentnga (GIP - glucose-dependent
insulinotropic polypeptide), peuentopa rnrokaroHonogobHoro nentuga-1 (GLP-1 -
glucagon-like peptide-1) n peuentopa rntokaroHa. OnucaHHble B AAHHOM [OKYMEHTEe
aHarnorn MHKpeTUHa UMEKT CTPYKTYPHblE XapakKTEpPUCTUKK, KOTopble obecrneymBaroT
cbanaHCMpOBaHHYKO akTWMBHOCTb M 0OnagarT yBENUYEHHOW MNPOAOITPKUTENBHOCTLIO
AENCTBUS Ha Kaxabi U3 STUX PEeLenTopoB. Takme aHamorm MHKpeTMHa MOoryT ObiTb
NpUrogHbl ANS NEeYeHUs HapyleHuUW, Takux Kak caxapHelin guabet 2 Ttuna (CO2),
avcnunuaemMms, Metabonmyecku CUHAPOM, HeankorofnbHas xuposas 60ne3Hb nevyeHu
(HAXKBIM), HeankoronbHbIM cTeatorenatnt (HACT) n/vnu oxunperue.

3a nocnegHWe HECKONbKO AECATUNETUA  pacnpoCTpaHEeHHOCTb Aauabeta
npopomkaeT pactn. CA2 asnsetca Hanbonee pacnpocTpaHeHHoW dopmon aunabeta,
coctaBnaowen okono 90% Bcex ¢opm gmabeta. CL2 xapakrepusyeTcs BbICOKUM
YPOBHEM  T[JIIOKO3bl B  KPOBW, BbI3BAHHbIM  PE3UCTEHTHOCTBIO K MHCYNUHY.
CywectBytrowmn ctangapTt nedvennsa CL2 BknroyaeT gUeTy U pusmyeckme ynpaxHeHus,
a TaKkKke nedeHue nepopanbHbIMX NEKapCTBEHHbIMM CPEACTBAMU N MHBEKLMOHHBIMA
npenapataMy, CHWKaLWMMN YPOBEHb [IHOKO3bl, BKMOYas npenapatbl Ha OCHOBE
WHKPETMHA, TaKMe Kak aroHucTbl peuentopa GLP-1.

GLP-1 npeacraBnaer cobon nentug w3 36 aMMHOKUCHOT, OCHOBHOW
Bronornyeckn akTmBHbIM parMeHT KOTOpOro npoayumpyetcs B Buge C-KOHLEBOro
ammguposaHHoro nentmga ns 30 amuHokmcnot (GLP-1736 ; SEQ ID NO: 2), koTopbin
CTUMYIMPYET  NIOKO303aBMCUMYIKD CEKPEeLM0  WHCYNMHa W npejoTeBpaljarowiaeT
rMNEPriaMKeMMIO y naymeHToB ¢ gnabetom. B Hactodwee BpemMa AOCTYMHbI pasnnyHbIe
aHanorm GLP-1 ana neuenns C[2, Bkntoyas gynarnyTug, SK3eHaTug W nuvparnyTtua.
OpHako MHOrve npojaBaemble B HacToswee Bpems aroHucTbl peuentopa GLP-1
ABNATCA [4,0300rpaHNYEHHbIMN 13-3a NODOYHBIX SPIEKTOB CO CTOPOHbI XKEenyLo4HO-
KALEYHOro TpakTa, TakMX Kak TowHoTa v pBoTa. Korga nedyeHwe nepopanbHbIMU
NeKapCTBEHHbIMW CpefacTBaMM WM Mnpenaparamm Ha OCHOBE MWHKpeTWHa SBnAeTcA
HeAOCTaTOYHbIM, paccMaTpmUBaETCA BO3MOXHOCTb MPUMEHEHUS MHCYynuHa. HecmoTtpsa
Ha OOCTYMHble BapWaHTbl NEYEHUS, 3HAYUTENBHOE YUCMO MaUMEHTOB, MOMyYaroLMX
000DpPEHHYIO Tepanuio, He AOCTUratoT LeNen OTHOCUTENBHO MNKEMNYECKOrO KOHTPONA
(em., Hanpumep , Casagrande ef al. (2013) Diabetes Care 36: 2271-2279).
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HekoHTponupyembin gmnabetr MOXET NPUBECTM K OHOMY wunm Bonbliemy
KONMMYECTBY COCTOSAHMI, KOTOpblIE BIMMAIOT Ha 3aboneBaeMOCTb U CMEPTHOCTb TaKuX
nramemayymos. OAHUM M3 OCHOBHbIX (PakTopoB pwucka passutus C[2 gasnsetcs
oxupeHue, n bonbwmHCTBO MHAMBUAYYMOB ¢ C12 (~ 90%) vmeroT n3bbITOYHbIN BEC
U oXmpenne. 3a40KYMEHTUPOBAHO, YTO CHWKEHWE CTEMNEHU OXUPEHUS opraHvamMa
OnaronpuaTHO BNMAET Ha acCoUMMPOBaHHbIE C  OXUPEHMEM  COMyTCTBYHOLME
3aboneBaHnsa, BKMOYaA TUMNEPrIIMKEMUIO U OCINOXHEHUA CO CTOPOHbI CepheyvHo-
COCYyAUCTOM cuUCTeMbl. Takmm obpasom, AnsS onTumMmsaumm nedvebHOW TaKTUKK
Heobxoguma Tepanua, ABnaLascsa dP@PEKTUBHON ANA KOHTPONA YPOBHS [MHOKO3bl U
CHWKEHUS Beca.

BeBuagy sTOro, HOBblE M3y4yaeMble METOAbl NEYEHWA BKOYAOT COEAMHEHUS,
obnagarowe He TONMbKO akTUBHOCTBbIO B OTHoweHun peuentopa GLP-1, HO Takke
aKTUBHOCTbIO B OTHOLUEHUM OAHOro unm BonbLUero KonuyecTsa ApYyrux peuenTtopos,
Takmx kak peuentopbl GIP w/unn peuentopbl rrwokaroHa. PakTUYecKn, HEeKoTopble
coegmHeHus Bbinu onucaHbl kak obnagarome TPOMHOM arOHUCTUHMECKON aKTUBHOCTBIO
(TO eCTb aKkTMBHOCTBIO B OTHOWeEHuMM kaxporo u3 peuentopoB: GIP, GLP-1 wu
rnokaroHa). Hanpumep, B nybnukauum mexayHapogHoW nateHTHon 3assku Ne WO
2015/067716 onucaHbl aHanoru rnwokaroHa, obnagarowme TPOMHOM arOHUCTUYECKOMN
aKTWMBHOCTBLIO. AHamnoOrM4yHoO, B MexayHapoaHon nateHTHon 3asske WO 2016/198624
onucaHbl aHanorn akceHaunHa-4, KoTopbi cam no cebe asnsaetcsa aHanorom GLP-1 u
obnapgaer TPOWHOW arOHUCTUYECKOM aKTMBHOCTBIO. AHAaNOrMyHO, B MEXAYHapOAHbIX
nateHTHbIX 3aaskax NeNe WO 2014/049610 n WO 2017/116204 onucaH psg aHanoroe,
obnagaromx TPOMHOM arOHUCTUYECKOM aKTUBHOCTLID. Kpome Toro, B MexayHapOAHOW
nateHTHoW 3aseke Ne WO 2017/153375 onucaHbl KO-aroHuUCTbl rnrokaroHa u GLP-1,
KOTOpble Takke obnagatoT aktueHoCcTbO GIP.

Tem He MeHee, ocraeTcsa noTpebHOCTb B paspaboTke crnocoboB nedeHus,
ocobeHHo npu CA2, koTopble ByayT cnocobHbl obecneynTe 3PPEKTUBHBIM KOHTPOMb 3a
YPOBHEM [fHOKO3bl C AOMNOSNHUTENBHLIM MPEMMYLLECTBOM, 3aKMHOYaroWMMCs B noTepe
Beca, n OHnaronpusatHbIM npodmnemMm nobouHblx 3ddekToB. Takke CywecTByeT
noTPeOHOCTE B TEpaneBTUYECKMX areHTax, AOCTYMHbIX ANA NPUMEHEHNSA C LOCTaTOYHO
YBENMUYEHHON MNPOAOIIKUTENBHOCTBIO  AEWUCTBUA, 4YTODObI MOMyYUTb BO3MOXHOCTb
BBOAWTbL A403Y pexXe, Hanpumep, OaMH pas B CyTKW, TPU pas3a B HeAeno, ABa pasa B
HeAento U OAMH pas B HEAENHO.

C nNoMOoLLBO aHanoroB MHKPETUHA, ONUCaHHbIX B AHHOM AOKYMEHTE, CTPEMATCA

YAOBNETBOPUTL NOTPEOHOCTH, yKasaHHble Bbile. COOTBETCTBEHHO, B STOM LOKYMEHTE
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onmcaHbl aHarnorm MHKPETUHA C aKTMBHOCTBIO B OTHOLLUEHMM K&XX4OTO M3 PEeLEnTopOB:
GIP, GLP-1 un rntokaroHa. CnepoBaTenbHO, ONUCaHHbIE B AAaHHOM AOKYMEHTE aHanorm
WHKpeTUHa obecneumBaroT MNPEUMMYLLECTBO, cocTosuwee B cbHanaHCcMpoBaHHOM
aKTMBHOCTM, MO3BONSAKOLEN BBOAWTL [A03bl, KOTOpble oBecneumBaroT [OCTATOUHYH
aKTMBHOCTb Ka&XX4Oro peuentopa Ans MNONYyYEeHUS MOMb3bl OT  aroHu3ma 9Toro
peuenTopa, nsberas npu 3TOM HexenaTesnbHbIX NoBoYHbIX 3PGEKTOB, CBA3AHHBIX CO
CIMVLIKOM BbICOKOW aKTMBHOCTBIO. Kpome TOro, onucaHHble B AaHHOM [AOKYMEHTE
aHanoru MHKpeTMHa XapakTepU3yroTCs YBEMMYEHHOW MPOAOIPKUTENBHOCTLIO AENCTBUS
Ha kaxabln 13 peuentopos: GIP, GLP-1 un rntokaroHa, 4Yto no3BonsieT BBOAUTb WX 403y
pexe, Hanpumep, OAVH pa3 B CYTKWU, TPM pasa B HELENIO, ABa pa3a B HEAEM U OAMH
pas3 B Hegeno. Takum o6pasom, aHanorm WHKPETUHA MPUBOAAT K YCUIEHHOMY
KOHTPOIIO YPOBHS IMHOKO3bI, BnaronpuaTHeIM MeTabonmyecknm addektam, Takmm Kak
CHWKEHMEe mMaccCbl Tena Wunum ynyudlweHHbIn KOMMO3MLMOHHBIN  COCTaB Tena,
BnaronpuaTHOMY BNUSAHWMIO Ha NUNUAHBIM OBMEH, HamnpuUMepP, CHIKEHUIO YPOBHS
NPONPOTENH-KOHBEPTa3bl CyOTUNM3nH/kekcnHosoro Tuna 9 (PCSK9), w/wnun gpyrum
NpeMMmyLLecTBaM, TakMMm Kak yBEerM4YeHMe KOCTHOW MacChl UM obpasoBaHMe KOCTHOM
TKAHU WM yYMeHbLUeHMe pe3opbumm KOCTW. B 3TOM [JOKyMeHTe Takke onucaHbl
ahpeKTUBHbIE CMOCODLI NEYEHU APYIMX HAPYLLUEHWA UM NATONOMMYECKMX COCTOSHUN,
Bkntovaa oxupenne, HAXBI, HACIT, aucnvnugemunio n/vnn HapyweHue obmeHa
BELLEeCTB.

B opHOM BapuaHTe OCyLEeCTBNEHUS [AaHHOro K30bpeTeHus npeanaraeTcs
aHanor MHKPETUHA, KOTOPbIN BKIHOYaET popMyny:

YX2QGTFTSDYSIX13LDKX17AX19X20AF IEYLLX28X20GPSSX34APPPS, roe Xo
npeacraesnaetr cobon Aib, X1z npeacraenser cobon L mnn aMel, X17 npeacraenser
cobon nobyrd  aMMHOKUCIOTY € OYHKUMOHANbHOWM  rpynnon, AOCTYMHOWM  Ans
KOHbBIOraummn, nNpu 3ToM (PyHKUMOHaNbHasa rpynna KOHbOrMpoBaHa C XXMPHOW KUCINOTOM
Ci1e - C22, X19 npeacrasnset cobon Q unn A, X0 npeacrasnset cobon Aib, aMeK, Q
nnn H, Xos npeacraensaet cobon E mnm A, Xoo npeacraensaet cobon G mnu Aib, Xas
npeacrasnaetr cobon G wmnm Aib (SEQ ID NO: 5), a C-koHueBas ammHOKMCNOTA
ABNAETCA Heobs3aTenbHO aMUAMPOBaHHOW, NN ero PapMaLeBTUYECKN MPUEMITEMYHD
cone.

B aOpyrom BapuaHTe OCyLIECTBNEHUS [aHHOro M300peTeHus npeanaraeTcs
cnocob neyeHus 3aboneBaHns, Takoro Kak AUCNUNUAEMNS, Xpoeas BoNesHb neyeHu,
meTabonuyeckun cuHgpom, HACT, oxmnperHrne n CA2. Takme cnocobbl MOryT BKMOYaTh

MO MeHbLUen Mepe 3Tan BBEAEHUS WHOMBUAYYMY, HyXAaloWeMycs B 3TOM,
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3(PPEKTUBHOrO KONMYeCTBa aHanora MHKpPeTUHa, OnMcaHHOro B JaHHOM AOKyMeHTe. B
HEKOTOpPbIX Crny4asx ykasaHHoe 3aboneBaHue npeacraBnsaeT cobom Xuposyro 60nesHb
neyveHun, oxupenHne, HACI nnn C2.

B opyrom BapuaHTe OCyLLECTBNEHMSA AAHHOTO M30BPETEHNA aHanor MHKPETUHa,
Kak OnMcCaHO B [aHHOM [OKYMEHTe, npeanaraeTtca Ans NMPUMEHEHWUs B Tepanuu.
Hanpumep, aHanor MHKpEeTUHA, Kak ONMcaHoO B AaHHOM AOKYMEHTE, npeanaraeTcs aons
NPVYMEHEHNS NMPW NeYeHnn 3aboneBaHns, Takoro Kak ANCIMNMAEMns, xxmposasi bonesHb
neyeHwn, metabonuyecknin cungpom, HACT, oxupenve n CO2. B HekoTopbIX cryyasx
ykasaHHoe 3aboneBaHue npeacraBnseT coboun XMpoByr BONe3Hb NeYeHU, OXUPEHUE,
HACT vnn CA2.

B apyrom BapuaHTe OCyLLEeCTBNEHUS AAaHHOro M30BpeTEHNA aHanor MHKPeTUHa,
Kak onucaHo B AaHHOM AOKYMEHTe, npeanaraeTtcs Ans NPUMEHEHUS B WU3roTOBMEHUM
NEeKapCTBEHHOrO CPeacTBa ANA NeYeHUs AUCTIUMUAEMUN, XUPOBOM BONE3HN MeYeHw,
metabonuyeckoro cuHgpoma, HACI, oxwuperna wn CO2. B HekOTOpbIX Ccry4vasx
ykasaHHoe 3aboneBaHune npeactaBnseT coboun XMpoByto BONe3Hb NEYEHWN, OXKUPEHWE,
HACT vinn CO2.

B npyrom BapuaHTe OCyLEeCTBNEHUS [AaHHOro W300peTeHns npennaraeTcs
hapmaueBTUYeCcKas KOMMNO3NLMS, KOTOpas BKIHOYAET aHarnor MHKPEeTMHA, Kak onmMcaHo
B J@HHOM [OKYMEHTE, N hapMaLeBTUYECKN MPUEMITEMbIA HOCUTENb, pa3baBuTenb UK
BCNoMaratesisHoe BEeLLEeCTBO.

Ecnn He ykasaHO MHOe, BCe TEXHUYECKNE U HayYHblE TEPMUHbI, MPUMEHSIEMbIE B
LaHHOM [OKYMEHTE, MMEKT 3Ha4yeHusi, coBrnagarowme ¢ OoBLEnPUHATBIMA  Cpeaum
cneynanuctoB B 00nactm TEXHUKM, K KOTOPOM OTHOCUTCA AaHHOe u3obpeTeHue.
HecmoTpsa Ha 1O, 4TO ntobble MeToabl M Matepuarnbsl, NOAOOHbIE NN 3KBUBANEHTHbIE
TEM, KOTOpbIE ONMCaHbI B AAHHOM AOKYMEHTE, MOXHO NMPUMEHSATL Ha NPakTUKe Unn npm
TECTUPOBaHUN aHanoroB WHKPETUHA, apMaLeBTUYECKMX KOMMO3ULMA 1 crnocoboB, B
LaHHOM [ OKYMEHTE OMnMcaHbl NPELNOYTUTENbHBLIE CNOCOBbLI U MaTepuarnsi.

Kpome TOro, ynomMvmHaHue snemMeHTa B €AWHCTBEHHOM YUCME HE MWCKMHoYaeT
BO3MOXHOCTW MPUCYTCTBUSA Bonee Yyem OLHOro M3 3NIEMEHTOB, €CMM KOHTEKCT SIBHbLIM
obpasoM He npegnonaraeT MNPUCYTCTBUS OAHOMO U TOMbKO OLHOMO M3 SMEMEHTOB.
COOTBETCTBEHHO, TEPMUHBI B €AWHCTBEHHOM 4YMCre ODObIMHO O3HAYarT «MNO MEHbLUEN
Mepe OauHY».

GIP npeacraensetr cobou nentmg un3 42 amumHokucnot (SEQ ID NO: 4) wu

SIBMSETCA MHKPETUHOM, KOTOPbIA UrpaeT U3MONOrMYECcKyt0 ponb B roMeocTase



10

15

20

25

30

35

[MOKO3bl MYTEM CTUMYIALMN CEKPELMIO UMHCYNMHa BeTa-KneTkaMmuK nogxenynouHou
Xenesbl B NPUCYTCTBUM TMHOKO3bI.

GLP-1 npeacraenser cobou nentug ma 36 amumHokmucnot (SEQ ID NO: 2), a
Takke SBNSAETCA WHKPETUHOM, KOTOPbLIA CTUMYIMPYET TIHOKO303aBMCUMYIO CEKPELMIO
WHCYNMHa W KOTOPbIKM, Kak ©OblNno  MPOAEMOHCTPUPOBAHO, MpefoTBpaLlacT
rMNepPriaMkeMmIO y nauneHToB ¢ gnabeTom.

mrokaroH npeactasnseTr cobon nentmng na 29 ammHokucnot (SEQ ID NO: 1),
KOTOPbIM MOMOraeT nogAepXMBaTb YPOBEHb T[JIIOKO3bl B KPOBW, CBA3LIBASCH U
aKTMBMPYS PELenTopbI roKaroHa Ha renaroymutax, CTUMynupys neyYeHs BeicBoboXaaTh
[MOKO3Y - XpaHsALLytocs B oopMe FMMKoreHa - NOCpeaCcTBOM MpoLecca, HasbiBaeMoro
FMIMKOrEeHOSN30M.

OxkcuHTomopynuH (OXM) npencrtasnaet cobon nentng m3 37 aMUHOKUCHOT,
BKIMFOYAKOLMA HE TOSMBKO MOCNefoBaTenbHOCTb M3 29 aMWMHOKWUCAOT [AKKaroHa, Ho
Takke yanvHeHne kapbokcmkoHueBoro koHua oktanentuga (SEQ ID NO: 3), kotopoe
aKTMBMPYET peLenTopbl Kak rrwokaroHa, Tak u GLP-1, ¢ Heckonbko ©Gonee BbICOKOM
aKTMBHOCTLIO MO OTHOLLEHWIO K PELIEnTopy FroKaroHa Mo CPaBHEHUIO C PeLenTopoMm
GLP-1.

B pononHenue k CO2, MHKPETMHBI N UX aHanorm, obnagarowme akTUBHOCTBIO B
OTHOLWEHUM opHoro unm Bonbwero konudectea peuentopos: GIP, GLP-1 w/wunn
rnokaroHa, ObinyM onucaHbl Kak obnagarome NoTEHUManoM AnNs TepaneBTUYECKOW
LUEeHHOCTM nNpu psge  ApyrMx naTonornMyeckmx COCTOSHWKW, 3aboneBaHun  vnu
HapyweHu, Bknoyaa Hanpumep, oxupeHne, HAXBI u HACI, aucnunngemuio,
MEeTabonNMYeckui CUHAPOM, HapPyLUEHUS,, CBSA3AHHbIE C KOCTHOW TKaHbH, O0nesHb
Anburermepa n 6onesHb NapkuHcoHa. Cm., Hanpumep , Jall et al. (2017) Mol. Metab.
6:440-446; Carbone et al. (2016) J. Gastroenterol. Hepatol. 31:23-31; Finan et al.
(2016) Trends Mol. Med. 22:359-376; Choi et al. (2017) Potent body weight loss and
efficacy in a NASH animal model by a novel long-acting GLP-1/Glucagon/GIP triple-
agonist (HM15211), ADA Poster 1139-P; Ding (2008) J. Bone Miner. Res. 23:536-543;
Tai et al. (2018) Brain Res. 1678:64-74; Muller et al. (2017) Physiol. Rev. 97:721-766;
Finan et al. (2013) Sci. Transl. Med. 5:209; Hélscher (2014) Biochem. Soc. Trans. 42:
593-600.

B AoaHHOM KOHTEKCTE TEepMUH «OKOMO» O3HayaeT nokasatenb B npegenax
CTaTUCTUYECKN 3HAYMMOrO AManasoHa 3HaYEHUsT UMM 3HAYEHUIN, TakMX Kak, Hanpumep,
3asBNEHHas KOHUEHTpauus, ANvHa, MOonekynsapHaa Macca, pH, uaeHTUYHOCTb

nocrnenoBaTeNnlbHOCTM, BPEMEHHbIE pamMKM, TemnepaTtypa unm obbeM. Takoe 3HadveHue
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nnnu gmnanasoH MoOXeT ObiTb B npegenax nopsgka, obbiiHO B npegenax 20%, Gonee
TMnnyHO B npegenax 10% wn paxe Gonee TvnMyHO B npepenax 5% OT pgaHHoro
3HadYeHMs wnu guanasoHa. [JonycTMMoOe OTKMOHEHME, OXBaTbiBAaeMoe TEePMUHOM
«OKOno», ByaeT 3aBUCETb OT KOHKPETHOW UCCNEQYEMON CUCTEMbI U MOXET ObITb NErko
OLEHEHO CneumanncToM B AaHHOW 0BNacTm TEXHUKN.

B KkOHTeKkCTe AaHHOro AOKYMEHTa M B OTHOLEHWMWM OAHOro wunn Bonbluero
konmyectBa peuentopoB:. GIP, GLP-1 wnu rniokaroHa, TEPMUH «aKTUBHOCTbY,
KaKTUBMPOBATbY», «aKTUBMPYHOLMMA» W TOMy nofobHOe O3HavyaeT aKTUBHOCTb
COeAMHEHWS, HanpuMep, OMUCaHHbIX B AAHHOM [AOKYMEHTE aHanoroB WHKPETUHA,
OTHOCUTENbHO CBA3bIBAHWA U MHAYKLUMM OTBETa y peuenTtopa (0B), YTO U3MEpPSAETCa C
MOMOLLIbIO aHanm3oB, U3BECTHbIX B AaHHOW 0BNacTu TEeXHWKW, TakUX Kak aHanuabl in
vitro, onncaHHble HUXKE.

B OaHHOM KOHTEKCTE TEepMWUH «aMWHOKMCNOTa C (PYHKUMOHANBHOW rpynmnow,
AOCTYMHOW [ANA KOHbOrauumm» osHadaeT Nobyrto MNPUPOAHYH WM HENMPUPOLHYHO
aMWHOKNCIOTY C PYHKUMOHANbHOM rpynnoun, KOTopas MOXET ObITb KOHBbIOrMpoBaHa C
XWPHOW  KACMOTOM  MOCPEACTBOM,  Hanpumep, nuHkepa. [pumepbl  Takmx
PYHKUMOHANbHBIX TPynn BKAKYAOT, HO HE OrpaHUYMBalOTCS WMWK, anKMHUIBbHYHO,
ankeHWUnNbHy, aMUHO-, a3nao-, Opom-, KapOOKCUIbHYHD, XMOPHYH, NOAHYHO N TUONBbHYHO
rpynnbl. [puMepsl NPUPOAHBLIX aMUHOKUCIOT, CoAepXalmx Takme GyHKUMOHamNbHbIE
rpynnbl, BkntovaroT K (amuHo), C (Twon), E (kapbokenn) n D (kapbokeun).

B npaHHOM KOHTekcTe TepMuH <«kmpHasa kucrnota Cie - Cz2» 03Havaer
kapBOHOBYH KMCMOTY, UMetoLLyto OT 16 go 22 atomoB yrnepoaa. XupHas kucnota Cie -
C22, npurogHas ans NpUMEHEHN No AaHHOMY N30BPETEHNIO, MOXET BbITb HaCbILLEHHOM
MOHOKMUCITIOTOM UMW HAacCbIWEHHON AWKUCNOTOW. B AaHHOM KOHTEKCTE TEPMUH
«HaCbILEHHas» O3HA4YaeT, YTO KMPHAA KUCNOTa HEe COAEPXKWUT Yrnepoa-yrnepoaHbIX
ABOWHBIX U TPOWHBIX CBA3EN.

B paHHOM KOHTeKcTe TepMUH «3PPEKTUBHOE  KOMMYECTBO»  O3HaYaeT
KONMMYECTBO, KOHLEHTPaLMIO UM 03y OA4HOro unv Bonbliero KonmuyecTBa aHanoroB
WHKPETMHA, ONMUCaHHbIX B AAHHOM LOKYMEHTE, U X bapMaleBTUYECKU NPUEMEMYHO
COMb, KOTOpasa Npwu BBELEHWM OA4HOW N BOonbLIero KonuyecTsa A03 WUHAVBUAYYMY,
HyXAarowemMycsa B 3ToM, obecneumBaeT xenaembli SP@PEKT B TaKOro MHAMBUAYYMA B
YCNOBMAX ANArHOCTUKN UNN NnederHns. SPPEKTUBHOE KONMMYECTBO MOXET ObITb NErko
onpefeneHo cneynannuctoMm B AaHHOM 00nacTm TEXHWUKM C MOMOLLBI W3BECTHbIX
METOAOB W nNyTeM HabniogeHUs pes3ynbTaToB, MOSyYEHHbIX MPU  aHanorm4yHbIX

obcToaTenbcTeax. Mpu onpeaeneHnn aEeKTUBHOMO KonMyecTea Ans MHAMBUAYYMaA
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paccmatpmBaeTcsa psah  (PakTopoB, BKMHOYAd, HO HEe OrpaHnYMBascCb 3TUM. BUA
MIEKONUTaloLWero;, ero pasmep, Bo3pacT W oblwee COCToAHWE  340pOBbS,
cneundundeckoe 3aboneBaHWe WM HapylleHwe; CTeneHb WNW BOBIEYEHWe, Unu
TSHKECTb  3aboneBaHna WNWU  HapyleHWs, peakuus  OTAENbHOro  nauueHTa;
onpefeneHHbin BBEAEHHbIM aHanor MHKPETMHA; Cnocob BBEAEHWUHA; XapakTepuCTUKK
B1oaoCTYNHOCTN BBOAMMOrO npenapaTta; BblOpaHHy0 Cxemy BBEAEHUS; NMPUMEHEHue
COMNYTCTBYIOLUMX MEAUKAMEHTOB; W APYrie COOTBETCTBYHOLME 0BCTOATENLCTBA.

B AaHHOM KOHTEKCTe TEPMWH «yBENUYEHHas MNPOAOIIKUTENBHOCTE AEUCTBUSY
Oo3Ha4aeT, uYTo adP@PUHHOCTL CBA3bIBAHUA W aKTMBHOCTb aHarnora MWHKpeTuHa
COXpaHseTCs B TeYeHue nepuoga BpeEMeEHW, npesbiwarowero HatueHble nentuabl GIP,
GLP-1 w» rnrokaroHa 4yenoseka, YTO MO3BONSAET BBOAUTL A03Y pexe, Hanpumep, OAWnH
pas B CyTKW, TPU pasa B Heden, ABa pas3a B HeAento unn OoAuH pas B Heaernto.
Mpodunb BpeMEeHHOro AEUCTBUS aHanora WUHKPETUHa MOXHO M3MEPUTb C MOMOLLbHO
N3BECTHbIX METOAOB (PapMakOKMHETUYECKMX aHanu3oB, TakKUX Kak Te, KOTopble
MPUMEHSAIOTCA B MPUBEAEHHBIX HUXE NpuMepax.

B paHHOM KOHTEeKCTe TEepMWH «aHamnor WHKpPeTMHa» O03HavyaeT CcoefuHeHue,
nmeroee CTpyktypHoe cxoacteo ¢ GIP, GLP-1 n rniokaroHoM, HO C MHOXECTBEHHbLIMM
oTnnunaMn oT kaxaoro mn3 anementoB: GIP, GLP-1 n rntokaroHa, ocobenHo GIP (SEQ
ID NO: 4), GLP-1 (SEQ ID NO: 2) n rntokaroHa (SEQ ID NO: 1) yenoseka. AHanorm
WHKPETMHA, OMNUCaHHble B AaHHOM [OKYMEHTE, BKIHOYalT  aMUHOKUCIOTHbIE
nocnefoBaTenbHOCTU, NPUBOASALLME K coeauHeHuaM, obnagarowmm adpPUHHOCTBIO U
aKTUBHOCTbLIO B OTHOLUEHMM Kaxxaoro ua peuentopos: GIP, GLP-1 n rnrokaroHa (To ecTb
obnaparowme TPONHON aroHUCTUYECKON aKTUBHOCTLHO).

B A@HHOM KOHTEKCTE TEPMUH «UHAUBUAYYM, HYXLAIOLMACA B STOM» O3HA4YaeT
MIEKONUTatoLLee, Hanpumep, 4YernoBeka, WMEKLWEro naTosfiorMyeckoe COCTOSHME,
3aboneBaHne, HapyLleHWE NN CUMMITOM, TPEDYIOLNIN NEYEHNA Unu Tepannn, BrIYas,
Hanpumep, NepeYnNCrneHHble B LJaHHOM AOKYMEHTE.

B naHHOM KOHTEKCTE TEPMUH «IEUUTLY, «ITEYEHNEY, «BO3[ENCTBOBATLY U TOMY
nofgobHoe oO3HavaeT chaepKuMBaHvWe, 3ameprnieHuMe, OCTaHOBKY WM U3MEHEHWEe
NPOrpeccupoBaHna UMM TSHXKECTU  CYLLECTBYIOLLEro  NaTtoform4yeckoro  COCTOSHUS,
3aboneBaHunA, HApyLLUEHWS UKW CUMMATOMa.

B KOHTEKCTe AaHHOro 4OKYMEHTa M B OTHOLLUEHUM aHanora MHKpeTUHa, «TpomnHas
aroHUCTNYECKas akKTMBHOCTb» OTHOCUTCHA K aHanory WMHKPETMHa C aKTUBHOCTbIO B
OTHOWeEHUN kaxkgoro ua peuentopos: GIP, GLP-1 u rnrokaroHa, ocobeHHO aHanory,

obnagarowemy cbanaHCMpPOBaHHOM U AOCTATOMHOM aKTUBHOCTBHO B OTHOLLUEHWU
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KaXxgoro peuenTtopa Anga NornyvyeHWsa nonb3bl OT aroHM3mMa 3TOoro peuentopa, usberas
Mpyu 3TOM HexenaTesnbHbIX NODOYHBIX 3PPEKTOB, CBA3AHHBLIX CO CIULLIKOM BbICOKOM
akTuBHOCTLIO.  Kpome  TOro, aHanorm UWHKpeTMHa, obnagawowme  TPOWMHOW
aroHNUCTUYECKOM aKTUBHOCTBIO, MMEHOT YBESTMYEHHYIO NPOLOIIKUTENBHOCTL AENCTBUA Ha
kaxxabii n3 peuentopos: GIP, GLP-1 u rnokaroHa, 4YTto npuaaeT UM npenmMyLLecTBo,
No3BONSAIOLEe BBOAUTL A03Y peXe, Hanpumep, OAWH pa3 B CyTKU, TPWU pas3a B HEeAEernHo,
[Ba pasa B Heento U oauH pa3 B HEAENHO.

CTpykTypHble OCODEHHOCTM aHanoroB WHKPETWHA, OMWCaHHbIX B AaHHOM
AOKYMEHTe, NPUBOAAT K TOMY, YTO aHanork obnagaroT [OCTaTrOYHOW aKTUBHOCTBHO B
OTHoWweHun Kaxporo u3 peuentopos: GIP, GLP-1 v rnwokaroHa, ¢ nonyvYeHuem
BnaronpuatHbIXx 3 EEKTOB akTUBHOCTM B OTHOLUEHUMM Kaxaoro peuentopa (To eCcTb
TPOMHOW arOHUCTUYECKOW aKTUBHOCTK), HO HEe 0DnafaroT TakoM CTENEHBIO aKTUBHOCTU B
OTHOLLEHWW Kakoro-nnbo ofHoro peuentopa, 4Tobbl NMbo NoAaBnaTb akTUBHOCTL ABYX
APYrvx peuenTtopoB, NMbo NpMBOANTE K HexenatenbHbiM NoboyHbIM addekTam npu
BBEAEHMM B [03€, AOCTaTOYHOM, YTOObI OblTb aKTMBHBIMW B OTHOLLUEHWW BCEX Tpex
peuenTopoB. HeorpaHvumBarolmMe npUMeEpPbl TakMx CTPYKTYPHbIX OCODEHHOCTEN B
onpeneneHHbIXx BapuaHTax OCYLLECTBMNEHUS AAaHHOrO M300pPETEHMST U CO CCbINIKOW Ha
SEQ ID NO: 5 Bknmovarot L mnm aMelL B nonoxenHumm 13, koTopble, Kak Oblno
obHapy>keHO, CnocoBCTBYHOT ONMTUMAanbHOWM akTUBHOCTU rntokaroHa m GIP; Aib B
nonoxenmn 20, KOTOpPbIWM, Kak Obino OBHapyeHO, CnocobCTBYEeT ONTUMAanbHOW
aktmeHocTn GIP; aumnmpoBaHne B NONOXeHUn 17, KOTOpoe, kak Oblno obBHapyXeHo,
cnocobcTBYET ONTUMAarnbHOM akTUBHOCTWU FIHOKaroHa; M Y B NMONOXeHUn 25, KOTopbIN,
kak Oblno oBHapyeHo, cnocoBCTBYET ONTUMAaNbHOW aKTUBHOCTM rntokaroHa n/mnm GIP.
Adpyrme npumepbl Takux CTPYKTYPHbIX OCODEHHOCTEW BKMHOYAOT  aMWMHOKUCIOTHI,
ONUCaHHbIE B AAHHOM AOKYMEHTEDL B MOMOXeHusx 22, 24 n 28-39, KoTopble, Kak bbino
obHapy>keHO, CNOCOBCTBYHOT ONTUMAanbHOMY CBSA3bIBAHUIO N 3MEKTUBHOCTM BCEX TPEX
peLenTopoB.

CTpykTypHble OCOBEHHOCTM aHanoroB WHKPETWMHA, OMUCaHHbIX B AaHHOM
LOKYMEHTe, TakKe NPUBOAAT K TOMY, YTO aHanorm UMET MHOro APYrnx MOSesHbIX
CBOWCTB, OTHOCALLMXCA K BO3MOXHOCTU UX MPUMEHEHUS B Ka4eCTBE TepaneBTUYECKOro
neyYeHnsa, B TOM 4YMCMe ANS YNyYWeHUs pacTBOPMMOCTU aHanoroB B BOAHbIX
pacTBopax, ynyudweHns CcTabunbHOCTU XUMUYECKOTO W PU3NYECKOro COCTaBa,
paclwmMpeHnsa  PapMakoKMHETUYECKOrO npodung U MUHUMM3aUMM NoTeHumana ang
WMMYHOr€HHOCTWU.  HeorpaHunuvBarolme  nNpUMEpPbl  KOHKPETHbIX  CTPYKTYPHbIX

0CODEHHOCTEN, KOTOpble MPUBOASAT K TakMM MpU3HaKam, BKIHOYalT auunmMpoBaHue B
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nonoxennmn 17 >xumpHon kucrnoton Co2o0, KOTOpOe crnocobCTBYyeT ONTUMAanbHbIM
hapmakokmHeTnuecknum (PK) npodunam mn npossnsemoctn; Aib, aMeK, Q wnm H B
nonoxenmn 20, KOTOpble CNocOoBCTBYOT  onTumanbHbiM — npodunam  PK  un
NPOABNAEMOCTU; N MONOXEHNS aMUHOKUCIOT 22, 24 n 28-39, KOTOpble CNOCOOCTBYHOT
onTumanbHon OK, NUMMYHOreHHOCTH, MPOSABNAEMOCTU N CTabUNBHOCTW.

CnepyeTr OTMETUTb, YTO  BbIWENPUBEAEHHbIE  MEPEYHU  CTPYKTYPHbIX
0OCODEHHOCTEN SBNAKOTCA TUMOBBLIMW, @ HE MCYEPMbIBAOLWMMAU, U YTO KOMOMHaUmMA
MONE3HbIX XapakTepUCTUK TUMOBbLIX aHanoroB, ONMUCaHHbIX B AAHHOM [AOKYMEHTe, He
ABNAETCHA pPe3ynbTatoM Kakon-nnbo moandukaumm B OTAENBHOCTW, a HaobopoT
AOCTUraeTcsa C NOMOLLLH HOBbIX KOMOMHALMW CTPYKTYPHBLIX OCOBEHHOCTEN, ONUCaHHbIX
B AaHHOM JOKymeHTe. Kpome TOoro, BbileonucaHHble 3deKTbl BblLenpuBeseHHbIX
nepeyHen mMoamdukaumMm He SBRAOTCA cneumdPUyYecKMMn, Tak Kak MHOrme n3 STUX
MoauduKkaumn  Takke UMerT Apyrne  addeKkTbl, BaXHble ANA  XapakTepuCTUK
OMMUCaHHbIX B JA@HHOM AOKYMEHTE COEAMHEHWUN, KaK ONMNCaHO HKE.

AMWHOKMUCIOTHbIE MOCNefoBaTeNbHOCTU aHanoroB WHKPETWMHA, OnucaHHble B
AaHHOM AOKYMEHTe, BKMNHOYarT BCTpevarolmecs B NpuMpoae aMUHOKUCNOTbI, 0BbIYHO
n3obpaxkeHHble B AaHHOM  OOKYMEHTE C  MWCMOMb30BaHWMEM  CTaHAapTHbIX
0oAHODYKBEHHLIX KOAOB (Hanpumep , L = nenumH), a Takke anba-metunsamMmeLleHHble
OCTaTkKM MNPUPOAHBIX aMWHOKUCNOT (Hanpumep, a-metunnenyuH (aMel) wm  o-
MeTUNNn3nMH (aMeK)) n HekoTopble Apyrne HenpupoaHble aMUHOKUCIIOTHI, TakuMe Kak
anba-ammHomsomacnaHas kmcrnota (Aib). CTpyKTypbl 3TUX aMUHOKUCIIOT N300paXKeHb!

HWXe:

aMeL aMeK Aib

I
I,I"
‘.

HoN OH

Kak oTMe4eHO Bblle, ONMCaHHbIE B AaHHOM AOKYyMEHTE aHanornm MHKpeTuHa
MMEKT CTPYKTYPHbIE CXOACTBa C noBbIM U3 HATUBHbLIX NENTUAOB yenoBeka, HO NMMEeT

MHOIO CTPYKTYPHbIX OTRW4YMiA. Hanpumep, npu cpaBHeHUn ¢ HaTMBHbIM GIP yenoeeka
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(SEQ ID NO: 4), aHanorn MHKpeTnHa, ONUCaHHble B AAHHOM AOKYMEHTE, BKIHOYaroT
Moandukaumm B ogHOM mnu bonbliem konmyectse nonoxenun: 2, 3, 7, 13, 14, 17, 18-
21, 23-25, 28-29 n 30-42. B HeKOTOpbLIX Cryvyaax onucaHHble B AaHHOM LOKYMEHTe
aHarnorn WHKpeTMHa BKNHYaT Moaudukaumm aMmmHOKMCNOT HatueHoro GIP yenoBeka
(SEQ ID NO: 4) B kaxxgom mns nonoxenmn 2, 3, 7, 13, 14, 17, 18, 20, 21, 23- 25, 29 n 30-
42. B HeKoTOpbIX CryyYadx OMMCaHHble B AaHHOM [OKYMEHTE aHanorm WHKpeTuHa
BKMIOYAOT  criegyrowme moandukaumm amumHokmMcnoT: Aib B nonoxenHnn 2; Q B
nonoxenmn 3; T B nonoxenHun 7; L mnn aMelL B nonoxenun 13; L B nonoxeHun 14;
MoANULMPOBaHHLIM ocTatok K B nonoxeHun 17, KOTOPbIN MOANPULMPOBAH NYyTEM
KOHBIOMMPOBaHNA C SMCUITOH-aMUHOrpynnon K - 6oKoBOW Lenu C XXMPHOWU Kucnoton Cie -
C22 , HeobA3aTenNbLHO, C NOMOLLBIO NMHKEPA; A B nonoxeHun 18; A B nonoxenun 21; | B
nonoxenun 23; E B nonoxeHun 24; Y B nonoxeHun 25; G vnn Aib B nonoxerHun 29; un
3aMeHy aMMHOKUCHOT B NonoxeHnax 30-42 aMWUHOKUCNOTHOW MOCNeLoBaTeNbHOCTLIO,
BbibpaHHon 13 GPSSGAPPPS (SEQ ID NO: 26) n GPSS-Aib-APPPS (SEQ ID NO: 27)
(1 yKOpOYeHHble aHanorn xsocta). B gpyrux cny4asx onnucaHHble B 4@HHOM JOKYMEHTE
aHanorMm WHKpeTUHa TakKe BKNYarT Moaudukaumm B OAHOM UM Gonbluem
kKonmnyecTtee anemMmeHToB: A B nonoxeHun 19; aMeK, Aib nnn H B nonoxenun 20; n E B
nonoxeHnn 28. B HEKOTOpbIX Crnyvasx OnucaHHble B AaHHOM [OKYMEHTE aHanoru
WMHKPETMHA ABMNSOTCA aMmanpoBaHHbIMW. B 4ONONHEHWe K N3MEeHEHNAM, ONMCaHHbIM B
AAHHOM [OKYMEHTE, aHanorm WHKPETMHA, OMUCaHHble B LAHHOM [OKYMEHTE, MOryT
BKMOYaTh oAHy wnu  Bonbluee KONMMYECTBO  AOMONHUTENbHBIX  MOAUMKaLmi
aMMHOKUCIOT, MPW YCNOBWUM, YTO aHanorn OCTarTCs CnOCOOHbIMU CBA3bIBATLCA M
akTmBmpoBaTb Kaxabin n3 peyentopos: GIP, GLP-1 n peuenTop rntokaroHa.

Kak oTMe4eHO Bbille, aHanorn MHKPeTWHa, ONUCaHHble B AaHHOM AOKYMEHTE,
BKMHOYAOT (PparMeHT XXMPHOW KNUCMOTbI, KOHBHOMMPOBaHHBLIW, Hanpumep, nocpeacTBoM
NIMHKEpPa C NPUPOAHON NN HENPUPOLHON aMUHOKUCIIOTON C (PYHKLMOHANBHOW rpynnowu,
AOCTYNHOW ANS KOHbOraumm. Takyto KOHBbIoraumio MHOr4a HasbliBaOT auMivpOBaHUEM.
B HekoTOpbIX cnydasx amMuMHOKMCNOTa C (PYHKLUMOHANbLHOW rpynnon, AOCTYNMHOW AnS
KOHBbtoraumm, Moxet npeacrtaenate cobon K, C, E n D. B KOHKpeTHbIX cnyyaax
aMMHOKMCNOTa € OYHKUMOHANbHOM  FPynnoKr, AOCTYMHOM  ANs  KOHbRorauuu,
npeacraesnaet cobon K, npn 3TOM KOHbBbIOraumst NpONCXoauT C 3NCUNOH-aMUHO TPynnon
K 6okoBown uenu.

AunnupoBaHMe aHanoroB WHKPETMHA, OMUCaHHbIX B [aAHHOM [LOKYMEHTE,
npoucxogut B nonoxeHun 17 B SEQ ID NO: 5, koTtopoe 6bIno onpefeneHo Kak

onTUManbHOe MeCTO ANS BKIOYEHUS 3TOM CTPYKTypbl. >KuMpHas kucrnota W, B
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HEKOTOPbIX BapnaHTax OCYLLECTBMNEHNA AAHHOMO M30OpETEHUS, NUHKEP AENCTBYHOT Kak
cBasyowmMe areHtbl anbbymmHa u obecneumBaroT noTteHuuan ana obpasoBaHus
COEMHEHUN C ANUTENBHBIM AENCTBUEM.

B onucaHHbIX B JaHHOM JOKYMEHTE aHanorax MHKpeTUHa UCMNONb3YeTCs XMpHas
kmcrnota Cis - C22, XMMUYECKM KOHBLIOTMPOBaHHas C YHKLUMOHANbLHOW rpynnou
aMMUHOKMCNOTBLI NBO NOCpeaCTBOM NMPSIMON CBA3U, MO0 C NOMOLLLIO NMHKeEpa. [nnHa u
COCTaB XMPHbIX KUCMOT BMAMSAET Ha Mepuoj nonypacnaga aHanoroB WHKPETUHA, WX
3P PEKTMBHOCTL B MOAENSAX Ha XMBOTHbIX N VIVO, @ TakKe Ha WX pacTBOPUMOCTb U
cTabunbHOCTb.  KoHblOrMpoBaHME C  HAaCbIWEHHOW XXUMPHOW  MOHOKMCNOTOWM UMK
avkucnoton Cie - C22 NpuMBOAUT K MOSMYYEHWUO aHarnoroB WHKPETMHA, KOTopble
AEMOHCTPUPYIOT XenaTenbHbl Nepuos nonypacnaga, XenaTtenbHylo akTUBHOCTb B
MOAENAX Ha XMBOTHbLIX IN VIVO WU XenaTernbHble XapakTepUCTUKM PacTBOPUMOCTU U
CTabunbHOCTW.

Mpumepbl HacbIWEeHHbIX XUPHbIX KMCNOT Cis - C22 ANS NPUMEHEHNSA B AAHHOM
AOKYMEHTEe BKIOYaltT, HO He OrpaHu4MBaroTCd UMM, MNanbMUTUHOBYHO KUCIOTY
(rekcapgekaHoByto kucnoty) (MoHokucnoty Cie), rekcagekaHguoHOBYHD — KUCIOTY
(ankmcnoty Cie), MaprapyHOBYHO KUCMOTY (renTagekaHoByH KWCMOTY) (MOHOKUCHOTY
C17), renTtapekaHanoHoByt kucnoTy (amkmcnoty Ci7), CTEapuHOBYHD  KUCHOTY
(moHokucnoty Cis), okTagekaHamoByto KucnoTy (aumkmcnoty Cis), HOHaZeuMnoByrO
KNCNOTY (HeagekaHoByt0 KUCMoTy) (MoHokucnoty C19), HeagekaHAUEBYHO KUCHOTY
(amkucnoTty Cio), apaxagnHOBYKO KMCNOTY (SMKO3aHOBYHO KMCROTY) (MOHOKMCNOTY Cozo),
3MKO3aHOAMEBYHO KMCNOTY (ANKMCNOTY C20), FEHSNKO3MIOBYIO KUCMOTY (FEH3MKO3aHOBYHO
kmcnoty) (moHokmcnoty C21), reHSMKO3aHOAMEBYHO KUCnoTy (amkmcnoty  Coz1),
OereHoByt0 KWUCMOTY (AOKO3aHOBYH KUCNOTY) (MOHOKMCNOTY C22), [OKO3aHOAWEBYHO
kmcnoTy (ankucnoty C22), BKoYas Ux pasBeTBEHHbIE N 3aMeELLEHHbIE NMPON3BOAHbIE.

B HekoTopbix cnydasx xupHas kucnota Cie - C22 MOXET npeactasnatb cobom
HaCbILEHHY0  MOHOKMCIOTY C1s, HacbIWeHHy0 AukucnoTty Cis, HaCbILWEHHYHO
MOHOKMCNOTY C19, HacbiweHHyro aukmcnoty Cio, HaCbIWeEHHY0 MOHOKMCoTy Coo,
HacbIWeHHbIM AMKMCNOTY C20, M UX Pa3BETBMEHHbIE N 3aMeLLEeHHblE Npou3BoaHble. B
Bonee KOHKPETHbIX cry4vasx, XMpHOM kucnoton Cis - C22 MOXeT ObITb CTeapuHoBas
KACNOTa, apaxaguMHoBas KuCnoTa W 3MKO3aHguoeBaa  KMCMnoTa,  OCOBEeHHOo
apaxagmHoBas Kucnora.

B HekoTOpbIX cnyyaax IWMHKEP MOXET cofepXaTtb OT OA4HOM A0 YeTblpex
aMMHOKNCNOT, aMUHOMNONN3TUNEHINMKONbKapbokeunaT mnm nx cmecu. B HekoTopbIx

crnyyasix aMUHOMONUITUNEHTNIMKONbKapOOKCUIaT UMEET CrEAYIOLLYHO CTPYKTYPY:
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H-{NH-CH2-CH2-[O-CH2-CH2]m-O-(CH2)p-CO}-OH,
rae m npeacraesnsaet cobon noboe yenoe ymcno ot 1 o 12, n npeacrasnsaeT cobon
noboe uenoe uncno ot 1 go 12, a p pasHo 1 unu 2.

B HekoTOpbIX cnyyaax nvHKEp MOXET MMETb OAWH unu Bonbllee KONMM4ecTBO
bparmeHToB (2-[2-(2-aMNHO-3TOKCK)-3TOKCK]-aueTun), HeobssaTensHO B KOMBUHaLMK C
OOHOW - YeTbIPbMS aMUHOKUCNOTaMM.

B Tex cny4yasx, korga nuHKEp BKNHOYAET MO MEHbLUEN Mepe OAHY aMUHOKUCIIOTY,
yKasaHHaa aMWHOKMCNOTa MOXET npeactaBnsaTe COOOM OT OAHOrO0 A0 4YeTblpex
aMMHOKMCNOTHbIX ocTtaTtkoB Glu mnm yGlu. B HekoTopbIX Cnyyasx fuMHKEP MOXeT
BKMOYaTb OAMH UMW ABa aMWHOKUCNOTHBIX ocTtatka Glu wnu yGlu, Bknoyaa mx D-
dopmbl. Hanpumep, nMHKEpP MOXET BKNHOYaTb OAWH UMK ABa aMUHOKUCIIOTHBLIX ocTaTka
yYGlu. B anbTepHaTMBHOM BapwaHTe NUHKEP MOXET BKMHYaTb OT OAHOro 4O YeTblpex
aMMHOKUCIMOTHBIX OCTaTKoB (TakMx Kak, Hanpumep, amuHokucnotbl Glu wnu yGlu),
NPUMEHSIEMBIX B KOMOMHaUMM C BNNOTb 4O TpuauaTtu wectn dparmeHtamm (2-[2-(2-
aMMHO-3TOKCW)-3TOKCU]-aueTun). BB 4acTHOCTM, NUHKEP MOXET npeactaBnste coboun
kOMBMHaUMKM OT ogHOM A0 4YeTblpex amuHokmenot Glu mnm yGlu n ot ogHoro ao
yeTblpex @parMeHToB (2-[2-(2-aMnHOo-3TOKCK)-aToKCU]-aueTun). B apyrux cnydasx
NIMHKEP MOXET NpeacTaBnsaTb cobor KoMOMHaLUMmM O4HOM M ABYX aMUHOKMCNOT yGlu n
OLHOro UNn AByx pparMeHToB (2-[2-(2-aMUHO-3TOKCK)-3TOKCU]-aueTun).

B kOHKpeTHOM crnydae aHanorM MHKPEeTUHA, OnMUCaHHble B AAHHOM LOKYMEHTE,
copgepXaTt NIMHKEP M KOMMOHEHTbI XXUPHbBIX KUCMOT, MMEKLME CTPYKTYPY CreayroLlemn
dhopmynbl:

(2-[2-(2-amnHo-3TOKCH)-3TOKCU]-aueTmn)a-(yGlu)b-CO-(CHz2)e-CO2H,
roe a pasHo O, 1 unu 2, b pasHo 1 unn 2 1 ¢ paBHo 16 unn 18. B KOHKpPETHOM cry4yae a

paBHO 2, b paBHO 1 1 C paBHO 18, CTPyKTypa KOTOPOro nsobpaxeHa HUXe:
o HG .0 o
. H
_,?Y\O/\/OVANJK/O\/’\O/\VNY\INMWW\/WYOH
0 H ) H o

B apyrom KoHKpeTHOM criydae a pasHO 1, b paBHO 2 n ¢ paBHO 18, cTpyKkTypa

KOTOPOro naobpaxeHa Huxe:
' o HO O J
Y\O/\/O\/\EJJ\/\/NW‘(JHJ\N\/\/\/\NW\[(OH
o] : 0 0
0¥ CH

B apyrom koHkpeTHOM criydyae a pasHo 0, b paBHO 2 n ¢ paBHO 18, cTpyKkTypa

KOTOPOro naobpaxeHa Huxe:
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B apyrom KoHKpeTHOM criydae a pasHo 1, b paBHO 1 n ¢ pasHO 18, cTpyKkTypa

KOTOPOro naobpaxeHa Huxe:

o y HC O o
“')‘.'k/o\/\o/\\/N Nk/\/\N\/\/\/MOH
‘ 0 H o

Kak nokasaHO B xumuudeckmx cTpyktypax [Npumepos 1-20 Hwxe, dparmMeHTbl
NIMHKEP-KUPHas KUCMoTa, OnucaHHble BblWwe, MOryT ObiTb CBA3a@Hbl C 3MNCUMOH (€) -
amMmmHorpynnown 6okosou Lenm nuaumHa (K).

ADDUHHOCTE aHanoroB WHKPETUMHA, OMNUCaHHbIX B AaHHOM [LOKYMEHTe, K
kaxxgoMy m3 peuentopos: GIP, GLP-1 n peuentopy rirokaroHa MoxeT 6bITb nsmepeHa ¢
MOMOLLBI0 METOAMK, N3BECTHbIX B AaHHOW 0BNacTn TEXHUKWU, ANS N3MEPEHUS YPOBHEN
CBA3bIBAHMA C peuenTopoM, BKMKYas, Hanpumep, MEeTOAWKW, OrnucCaHHble B
NPUBEAEHHBIX HWXKEe npumMepax, U O0OblMHO BblpaXaeTcs B BuAe BENUYUHDBI
nHrmMbupyrowen koHctaHTbl (Ki). AKTMBHOCTb aHamnoroB MHKPETMHA, OMUCaHHbIX B
AaHHOM [AOKYMEHTe, ANs KaXAoro uU3 peuentopoB Takke MOXET ObiTb M3MepeHa C
MOMOLLIbKO METOAMK, W3BECTHbIX B AAHHOM 0OONacTn TEXHWUKK, BKOYas, HanpuMmep,
aHanmMsbl akKTUBHOCTW in Vitro, ONMUCaHHble HWKe, U O0ObIYHO BbIpaXaeTca B BUAE
BENMUYMHbI adpdekTmBHON KoHUeHTpaumm 50 (ECso), koTopas npeacraeBnseT coboun
KOHLUEHTPaUMIO COEAMHEHMS, BbI3bIBAOLLYIO MONyMakcMmarnbHOe MOAEenMpoBaHWE Ha
KPpMBOW [03a-3hdeKT.

OnucaHHble B 4@HHOM LOKYMEHTE aHanorm MHKpeTuHa mMoryT ObiTb COCTaBMNEHbI
B BUAE PpapMaLeBTUHECKMX KOMMO3ULMA , KOTOPbIE MOXHO BBOAUTL NapeHTepanbHbIM
nyTem (Hanpumep, NOAKOXHbIM, BHYTPVBEHHbIM, BHYTPUOPIOLLMHHBIM,
BHYTPUMBILLEYHBIM UMK TpaHcaepMarbHbIM). Takme apmaneBTUYecKme KOMnosnumm m
cnocobbl UX NPUrOTOBMEHUS XOPOLLO M3BECTHbl B AaHHOW obnactm TexHuku. Cm.,
Hanpumep, Remington: the Science and Practice of Pharmacy (D.B. Troy, Editor, 21st
Edition, Lippincott, Williams & Wilkins, 2006). B oTaeneHbIXx cnydaax aHanoru
WHKPETMHA BBOAAT MOAKOXKHO.

OnucaHHble B A@HHOM [OKYMEHTE aHanorm MHKpeTWHa MOryT pearnpoBarb C
nobon (NOBbIM) M3 psaga HEOPraHMYeCKMX M OPraHNYECKUX KMUCIOT/OCHOBAHUW C

obpasoBaHmem thapmaLeBTUHECKM npuemnemMbIx conen npUcoeanHeHs
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KMCNOT/OCHOBaHNW. dapMaueBTUYECKN MPUEMMEMbIE CONMM U OBbIMHbIE CNOCODLI KX
NONYyYEHMS XOPOLLO MU3BECTHbI B AaHHOW 0bnacTtu TexHWUKM (CM., Hanpumep, Stahl et al.,
Handbook of Pharmaceutical Salts: Properties, Selection and Use, 2" Revised Edition
(Wiley-VCH, 2011)). ®apmaueBTU4eCKM NpuemMnemMble Conm Ans npUMeHeHNs B 4aHHOM
N300peTeHnn BKNOYAKT COMM  HaTpwusa, TpudTopaueTaTbl, MMMAPOXNopuabl  W/unm
aueTaTbl.

B npaHHOM u300peTeHun Takke npegnaralTtca W,  crnejosartenbHo,
OXBaTbIBaAKOTCHA HOBblE MPOMEXYTOYHbIE COeAVMHEHWA W cnocobbl CMHTE3a aHarnoros
WHKPETMHA, ONMUCaHHbIX B aHHOM JOKYMEHTE, U Ux papmaueBTUYEeCKU NPUEMIeMbIX
conen. [poMexXyTOYHbIE COeAVHEHUA U aHanorM WHKPETUHA, OnucaHHble B AaHHOM
AOKYMeHTe, MOryT ObITb MOMy4YeHbl pasnuyHbiMi crnocobamu, U3BECTHbIMW B AaHHOW
obnactm TexHukn. Hanpumep, B npuBedeHHbIX Hwxe [Mpumepax unnrocTpupyeTca
crnoco® C MPUMEHEHMEM XUMWYECKOro cuHTe3a. KOHKpeTHble aTanbl CuHTe3a Angd
KaXKgoro U3 OnmcaHHbIX NyTen MOryT KOMOMHMPOBAaTLCA pasnMyHbiMK cnocobammn ans
MNONyYEeHUs aHanoroB WHKPETMHA, OnMucaHHbIX B AaHHOM [AOKyMeHTe. PeareHTbl u
NCXO4HbIE Marepuarnel Nerko 4OCTYMHbI CNeuManumcTy B JaHHOW 0Bnacty TEXHUKU.

OnpegpeneHHble aHanorm WHKPETUHa, ONUCaHHble B AaHHOM AOKYMEHTE, Kak
npaBunio, ABNATCS 3PPEKTUBHBIMI B LLMPOKOM AManasoHe 403. Hanpumep, 403bl ans
BBEAEHMA OAVMH pas B HEeAEent MOryT HaxoauTbCa B gumanasoHe oT okonio 0,01
mMr/yen/Hen ao okono 30 mr/yen/Hep, B amnanasoHe ot okono 0,1 mr/yen/Hep A0 OKOMNo
10 mr/yen/Hen vinu paxe B gnanasoHe ot okono 0,1 mr/yen/Hen o okono 3 Mr/yen/Hea.
Takum 06pasom, aHanorm WHKpPeTUHa, OnucaHHble B AaHHOM [OKYMEHTE, MOXHO
BBOAWTb EXEAHEBHO, TPW pas3a B HEAEN0, ABa pasa B HEAENO UK pas B HEAENHo, B
YaCTHOCTW OAWH pa3 B HEAENHO.

AHanorn MHKpeTuHa, OnNncaHHble B AAHHOM AOKYMEHTE, MOXHO NMPUMEHATb 4NN
NEYEHNS PasnUYHbIX MNaTONOrMYECKMX COCTOSIHUMMW, HapylleHur, 3aboneBaHun wnu
cMMNTOMOB. B 4acTHoCcTK, npegnaratotca cnocobbl nevenna CA2 y nHanemayyma, npm
3TOM Takme Cnocobbl BKMAYAOT MO MEHbLUEW Mepe STan BBEAEHUS WHAVBUAYYMY,
HYKAaroLWeMycs B 3TOM, SPdEKTUBHOIO KONMYECTBa aHanora MHKPETUHA, ONMCaHHOro
B A@HHOM AOKYMEHTE, NN ero papmaueBTUYECKM NMPUEMIIEMON COMU.

Kpome Toro, npegnararotca cnocobbl NEYEHNS OXUPEHUSA Y MHAUBMAYYMA, MPU
3TOM Takvme Ccnocobbl BKMAYAOT MO MEHbLUEW Mepe STan BBEAEHUS WHAVBUAYYMY,
HYyXAarLWwemMycs B 3TOM, SPdEKTUBHOIO KONMYECTBa aHanora MHKPETUHA, ONMCaHHOro

B AHHOM [OKYMEHTe, Unn ero papmMaueBTUYECKM NPUEMMIEMON COSN.
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Kpome TOro, npegnararotca Cnocobbl WMHAYLMPOBAHUA HeETepaneBTUYECKOU
noTepu Beca y MHAMBUAYYMA, NPU 3TOM Takme crnocobbl BKNHOYAKT NO MEHbLUEW Mepe
3Tan BBEAEHVS WHAOMBUAYYMY, HYXAaroWeMycs B 3TOM, 3(PEMEKTUBHOrO KonmyecTsa
aHanora MHKpeTWHa, OMNMWCaHHOrO B AAHHOM AOKYMEHTE, Unu ero grapmMaueBTUYeCKu
NpPUemMNeMOon Conm.

Kpome TOro, npegnararotcs cnocobbl nedeHns metabonmyeckoro cuHgpoma y
NHAMBMAYYMA, NPU STOM Takme cnocobbl BKNHOYAKOT MO MEHbLUEW Mepe 3Tan BBELEHUSA
WHOMBMAOYYMY, HyXAallwemycs B OTOM, 3(PEEKTUBHOrO Konuyectesa aHanora
WHKPETMHA, OMNWCaHHOrO B [aHHOM [OOKYMEHTe, WunM ero dapmaueBTUYeCcKm
npUemMnemMomn Conm.

Kpome Toro, npegnararotca cnocobsl neveHnsa HACI y nHgmesuayyma, npu aTom
Takve Ccnocobbl BKMYAKOT MO MEHbLUEW Mepe dTan BBEAEHWA WHAUBUAYYMY,
HYyXAarLwemMycs B 3TOM, 3PdPEKTUBHOIO KONMYECTBa aHanora MHKpPEeTUHa, OnMCcaHHOro
B J@HHOM AOKYMEHTE, Unun ero goapmaneBTUHECKM NMPUEMIIEMON CONN.

Kpome Toro, npeanaratotcs cnocobbl nederHmns HXBI y HamBuayyma, npy 3ToM
Taknme crnocobbl BKOYAOT MO MEHbLIEW Mepe 3Tan BBEAEHUA WHAVBUAYYMY,
HyXXAarowemMycs B 3TOM, 3PdEKTUBHOIO KONMYECTBA aHanora MHKPEeTUHa, ONMCaHHOro
B A@HHOM AOKYMEHTE, NN ero hapmaLeBTUYECKM NMPUEMIIEMON COMW.

B oatux cnocobax 3addEeKTMBHOCTL aHanoroB WHKPETMHA MOXHO OLEHUTb,
Hanpumep, Habngas 3HaYUNTENBHOE CHDKEHME YPOBHS TMHOKO3bl B KPOBW, Habnogas
3HaAYMTENBHOE MOBbLILWEHWE YPOBHA WHCYNWHA, Habnwogas 3HauMTENbHOE CHWKEHWE
HbA1c n/vnu Habntogas 3Ha4YUTENBHOE CHWKEHME MacChl Tena.

B anbTepHatMBHOM BapwuaHTe, OMNMCaHHble B AaHHOM [AOKYMEHTE aHanoru
WHKPETMHA UK UX PapmaueBTUYECKM MPUEMSIEMbIE COMM MOTYT MPUMEHATBLCS ANA
YIyuLWEeHWa NPOYHOCTU KOCTU Y MHAMBUAYYMA, HYXXAALEerocs B 3TOM. B HeKoTOpbIX
crnyvasx MHANBMAYYM, HY>XXLAOLWMACA B 3TOM, UMEET rMnoOCTO3 WU MMNOOCTENA03 UK
nonyyaeT neyeHnMe nNO NOBOAY Nepenoma KOCTW, MOABEpPraeTca OpTonefuyeckum
npoueaypam, NpoTe3MpoBaHnio, 3yOHOM MMnnaHTaumum u/mnm cnoHannoaesy. AHanoru
WHKPETMHA, ONUCaHHblE B AHHOM AOKYMEHTE, TakkKe MOXHO MPUMEHSTb ANS NeyYeHns

APYIYX HapYLLEHWI, Taknx Kak BonesHb NapknHcoHa nnu GonesHs Anburenmepa.

CUHTES NENTWNAOB

Mpwumep 1
Mpumep 1 npeacraBnseT cobon COeAMHEHWE, MNPEeACTaBNEHHOE CReAyHLLMM

onmcaHmnem:
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Y-Aib-QGTFTSDY SI-aMeL-LDKK((2-[2-(2-2-aMnHO-3TOKCH)-aTOKCU]-aueTmn)2-(YGlu)-
CO-(CH2)1s-CO2H)AQ-aMeK-AFIEYLLA-AIb-GPSSGAPPPS-NH2 (SEQ ID NO:7).

Hwke npuvBeaeHo onucaHue CTPyKTypbl coeauHenns no [llpumepy 1 ¢
MCMNOMNb30BaHNEM  CTaHAApPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIIOTHLIX  KOAOB, 3a
ncknroveHnem ocrtatkoB Aib2, aMelL13, K17, aMeK20 un Aib29, roe CTpykTypbl 3ThX

aMWHOKUCIOTHBIX OCTaTKoB BbInn paclnpeHbl.

0]

OH
N o o\)L
j)&LH/\/ \/"‘o’\[{ R NH
© QH

Y— QGTFTSDYSI— ¢DK— {AQ— AFIEYLLA- NL”fGPSSGAPPP NlﬂfNHz
o

MenTnaHbIn Kapkac coeguHeHns no MNpumepy 1 cMHTE3npoBanu ¢ NPUMEHEHNEM

xmmumn  onyopeHnmeTunokemkapbonuna (Fmoc)/tpet-6ytuna (t-Bu) Ha 12-kaHanbHOM
cuHTesartope nentugo Sympony Multiplex (Protein Technologies, Inc. Tucson, AZ).

Cmona coctout 13 1% cwurtoro nonuctupona DVB (cmona HW3koW Harpyskm
Fmoc-Rink-MBHA, 100-200 mew, EMD Millipore) ¢ 3amewenvem 0,3-0,4 MaKB/T.
MpuMeHsnM cTangapTHble 3awuTHble rpynnbl ©okoBbIX uenen. Fmoc-Lys(Mtt)-OH
npUMEHANM ana nusnHa B nonoxeHun 17, a Boc-Tyr(tBu)-OH) npumeHsann ans
TUPO3MHa B nonoxenun 1. Mpynnel FMOC yaananu nepen KaxabiM 3TanoM codeTaHus
(2 x 7 MuHyT), ncnonesya 20% nunepugmH B JM®PA. Bce cTtanHgapTHble CoYeTaHusA
aMMHOKUCNOT NPOBOAMN B TeyeHne 1 vaca C nepBuYHbIM aMUHOM W B TeveHue 3
4acoB - CO BTOPWYHLIM aMUMHOM C MPUMEHEHMEM PaBHOrO MOMSPHOrO COOTHOLLEHUS
amumHokucnotel Fmoc (0,3 mM), gumnsonponunkapbogmummmnga (0,9 mM) n Oxyma (0,9
MM) npn 9-KpaTHOM MONSPHOM M3BbLITKE MO CPABHEHUKD C TEOPETUYECKON MEMTULHON
Harpyskon.  WckntodeHnem  aBnanucb  codetaHns ¢ Co-MeTUnupoBaHHbIMMU
aMMHOKUCNOTaMM, COYEeTaHUa C KOTOPbIMM MpoBOAMNM B TedeHne 3 vacoB. [locne
3aBepLUEHNA CUHTE3a MNENnTUAHOro Kapkaca cmony 6 pas TwarenbHO NpoMbiBanm
avxnopmetaHoM (OAXM) ans yaaneHusa octatodHoro MOA. 3awmtHyto rpynny Mtt Ha
NU3VHE B NONOXEHUW 17 CENEKTMBHO yaansany u3 NenTUaHOW CMOSbl C MOMOLLBIO ABYX
obpaboTtok 30% rekcadpTopusonponaHonom (Oakwood Chemicals) B XM (2 x 40-
MUHYTHasa obpaboTka).

Mocneayrowlee  npucoeguvHeHVe  parMeHTa  XUpHaa  KUCNOTa-fMHKEp
OCYLLECTBNANM MNyTEM CoYeTaHus 2- [2-(2-Fmoc-aMUHO-3TOKCU)-3TOKCU]-YKCYCHOW

kmcrnoTtel (Fmoc-AEEA-OH, ChemPep, Inc.), o-TpeT-6ytnnosoro adpupa Fmoc-
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rnytammHoBon  kucrnotel  (Fmoc-Glu-OtBu, Ark  Pharm, Inc.), moHO-OtBu-
avkosaHogueson kucnotbl (WuXi AppTec, Shanghai, China). 3- kpaTHbI1 M3ObITOK
peareHToB (AA: PyAOP: DIPEA = 1:1:1 monb/MOMb) NPUMEHANW ANA  KaX[oro
COYeTaHus, KOTOpOe ANUIOCH B TeveHne 1 yaca.

lMocne 3aBeplleHWsa cuHTe3a NenTUAHy cMony npombiBanv [A3OM u 3aTtem
TWwaTtenbHO BbICyLLMBanun Ha Bosayxe. Cyxyto cmony obpabaTtbiBany 10 mMn KOKTEWns
Ana pacwenneHna (TpUTopyKkcycHaa K1cnoTta . Boga: Tpumsonponuncunad, 95 : 2.5 -
25 o06/06) B TeyeHne 2 4yacoB npw KOMHatHow Temnepartype. Cwmony
OT(PUNBbTPOBbLIBaNW, ABaXAbl NPOMbIBANM YACTOW TPUPTOPYKCYCcHOM kucnoton (TOYK),
n obbeanHeHHble punbTpaThl 0bpabdaTbiBany XONo4HbIM AUSTUNOBBIM 3dupoMm (-20°C)
ANS OCaXAEHVUS HEOuYMLLEHHOro nentuga. 3atem nenTtuaHO/3PUPHYHO CYCMEH3NHO
LueHTpudyrmposanu npm 3500 06/MmMH ¢ oBpasoBaHneM TBEPAOro ocagka, CuexmBanm
cynepHaTaHT, a TBEpPAbIM 0CafoK pacTmpann ¢ adupom asa (2) 4ONONHUTENbHLIX pa3a
N cylwmnm B Bakyyme. HeouumweHHein nentug pacteopsanm B 20% auetoHntpuna/20%
YKCYCHOM kncnoTbl/60% Boabl 1 oumwanm ¢ nomowpto OP-BAOXKX Ha npenapaTtvBHOM
konoHke Luna 5 mkm ¢ dperHmnrekcmnom (21 x 250 mm, Phenomenex) ¢ nMHeENHbIMU
rpagneHtammn 100% auetoHuTpmna n BygpepHon cuctemoun 0,1% TOYK/Boga (30-50%
auetToHuTpuna B TedeHue 60 MuHyT). YuctoTy nentmpaa oueHuBanm C MNOMOLLBHO
aHanutudeckon OP-BOXX, a kputepum obbeanHennsa coctasnsan > 95%.
OGHapyxeHo, 4To umctoTa ocHoBHoro nyna B [lMpumepe 1 cocraesnser 98,8%. B
pesynbTate nocnegyowen nMopunmsaumm KOHEYHOro OCHOBHOrO nyna MnpOLYKTOB
nonyyanu nuvodunuavposaHHyro TPY conb nentnga. MonekynapHyto maccy
onpegenann metogom XKX-MC (Habn: M+4H+/4 =1226,8; pacy M+4H+/4 = 1226,9).

Mpumep 2
Mpumep 2 npeacraBnsaeT cobor COeAUHEHWE, NPEeACTaBNEHHOE CheAyHLLMM

OMNMCaHNEM:
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTun)-(yGlu)-CO-
(CH2)18-CO2H)AQHAFIEYLLA-AIb-GPSSGAPPPS-NH2 (SEQ ID NO: 6).

Hwxe npueeneHo wnsobpaxeHue CTpykTypbl lNMpumepa 2 ¢ nMcnonb30BaHWEM
CTaHZapTHbIX OAHOOYKBEHHbIX aMMHOKUCIIOTHBLIX KOAOB, 3@ WCKIFOYEHMEM OCTaTKOB
Aib2, aMelL13, K17 n Aib29, roe CTpyKTypbl 3TUX aMMHOKUCIIOTHbLIX OCTaTkoB Obinu

pacLUMpeHb!:



(8] o]
I\)Lﬁ_/\o/\/o\)LNH
o= "CH
Y—N%—QGTFTSDYSI—N :
H H

(o]

HQ

AQHAFIEYLLE—N#GPSSGAPppr NH2
H g H o

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIOrMpoBaHWUs pparMeHTa XupHas
KUCnoTa-NNHKEP, MPOBEPKM YUCTOTbl M ANS MOATBEPXKAEHUS MOSEKYNSPHON Macchbl
coefmHenns no MNpumepy 2 NPUMEHSITWM NPOLECChl, aHanorMyHble OnMcaHHbIM Bblille

ansa MNpumepa 1.
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Mpumep 3
Mpumep 3 npeacraBnsaeT cobon COeAUHEHWE, MNPEeACTaBNEHHOE CREeAYHLLMM

OMNMCaHNEM:
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amuHO-3TOKCUK)-3TOKCU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-aMeK-AFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 8).

Hwxe npuBeaeHo usobpaxeHue CTPyKTypbl coeauHeHus no [lpumepy 3 C
MCNOMNb30BaHNEM  CTaHAAapPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX KOAOB, 3a
ncknroveHnem octatkoB Aib2, aMel13, K17 wn oMeK20, rpe CTpykTypbl 3TUX

aMWHOKUCIOTHBIX OCTaTKoB BbInun pacwnpeHbl.

o]

OH

o]
H H
N]\AlN/\/O\/\O/\’]/N\/\O/\/O\)J\NH
H
OH

NH
Q 2
)
HO
Y—N#QGTFTSDYSI—N' LDK-N AQ-N AFIEYLLEGGPSSGAPPP—NlﬂfNHz
H o H o H oo H o H o

Ans cvHTe3a nenTUAHOrO Kapkaca, ANsi KOHbHrMpOoBaHUS parMeHTa >XupHas
KUCMOTa-NMUHKEP, MPOBEPKN YUCTOTbI U ANA MOATBEPXKAEHMA MOIEKYNSPHOA Macchl
coeauHeHns no lMpumepy 3 NPUMEHSINN NPOLIECCH], aHanorMYHble ONMMcaHHbIM Bbille

ans MNpumepa 1.

Mpumep 4
Mpumep 4 npeacraBnsaeT cobor COoeAuHEHWE, NPeACTaBNEHHOE CheayHLLMM

OnMCaHEM:
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnH0-3TOKCK)-3TOKCK]-aueTmn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLA-AIb-GPSSGAPPPS-NH2 (SEQ ID NO:9).

Hwxe npuBeaeHo usobpaxeHune CTPyKTypbl coeauHeHuss no [lpumepy 4 ¢
NCMNOMNb30BaHNEM  CTaHAAPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX  KOAOB, 3a
ncknroveHnem octatkoB  Aib2, K17, Ab20 wn Aib29, rge CTpykTypbl 3TUX

aMWHOKUCIOTHBIX OCTaTKOB BbInn pacnpeHbl:
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[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIOrMpOoBaHWUs pparmMeHTa XupHas
KMCnoTa-NNHKEP, MPOBEPKM YUCTOTbl U ANS MOATBEPXKAEHUS MOSEKYNSPHON Macchbl
coefmHenms no lMNpumepy 4 NPUMEHSINTM NPOLECChl, aHanorMyHble OnmMcaHHbIM Bblille

ansa Npumepa 1.

Mpumep 5
Mpumep 5 npepcraBnser cobon coeguHEeHWe, NPeacCTaBfeHHOE CreayLWmM

onmMcaHeM:
Y-Aib-QGTFTSDYSl-aMeL-LDKK((2-[2-(2-amnHO-3TOKCH)-3TOKCU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AAQAFIEYLLE-Aib-GPSSGAPPPS-NH2 (SEQ ID NO: 10).

Hwke npuvBeaeHo wmsobpaxeHue CTPykTypbl coegumHeHuss no [pumepy 5 ¢
NCMNOMb30BaHNEM  CTaHAAPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX  KOAOB, 3a
ncknroveHnem ocrtatkos  Aib2, aMelL13, K17 u Aib29, rge cCTpykTypbl 3ThX

aMWHOKUCIOTHBLIX OCTaTKOB BbINn pacunpeHbl.

0
H H
NI\J\E/\/O\/\OWN\/‘O’\/OJ\NH
o
OH
HO

YfN/%fQGTFTSDYSI*N LDK-N AAQAFIEYLLEN/%fGPSSGAPPPN/Lr*NHg
H H H o) H o H fo)

o] 0
[ns cuHTe3a NenTUAHOro Kapkaca, AN KOHbIrMPOoBaHUsS oparmMeHTa XupHas

KUCroTa-NMHKepP, ANS NPOBEPKM YACTOThbI U ANS NOATBEPKAESHUS MONEKYNSAPHON MaccCh!
coefmHeHus no Mpumepy 5 NPUMEHANN NPOLECCHI, aHaNorMYHble ONMMCaHHbIM BbilLe

ansa MNpumepa 1.

Mpumep 6
Mpumep 6 npeacraBnsaeT cobon COeAUHEHWE, MNPEeACTaBNEHHOE CREeAYHOLLMM

onmcaHmnem:



Y-Aib-QGTFTSDY SI-aMeL-LDKK((2-[2-(2-amuHOo-3TOKCK)-3TOKCKU]-aueTnn)2-(y Glu)-CO-
(CH2)18-CO2H)AAQAFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 11).

Hwxe npuBeaeHo usobpaxeHue CTPYKTypbl coeauHeHus no [lpumepy 6 ¢

MCMNOMNb30BaHNEM  CTaHAApPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIIOTHLIX  KOAOB, 3a

5  wuckntoveHmem octatkoB Aib2, aMelL13 n K17, rge CTpyKTypbl 3TUX aMMHOKUCITOTHbIX

OCTaTKOB ObINK pacLUNPEHBI:

OH
N o 0\)L
I\)LH/‘\/ \/\0/\ﬂ/ Y s SN NH
© CH

HO
¥=-N /%—QGTFTSDYSI— LDK— AAQAFIEYLLEGGPSSGAPPP- E/LY?NH
C

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHBLIOrMpoBaHWUs pparmMeHTa XupHas

KMUCMoTa-NIMHKEP, ANS NPOBEPKM YACTOTLI U ANS NOATBEPKAEHNS MONEKYNAPHON MacChl
10  coeaunHeHus no lMpumepy 6 NPMMEHSAN MPOLECCHI, aHaNOMMYHbIe OMMUCaHHLIM BbILE

ansa Mpumepa 1.

Mpumep 7
Mpumep 7 npepctaenseT cobon coeanHeHne, NpeacTaBreHHOEe CreayLmMm
15  onuncaHuewm:
Y-Aib-QGTFTSDY SI-aMeL-LDKK((2-[2-(2-amnHOo-3TOKCK)-3TOKCU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQHAFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 12).
Hwxe npuBeaeHo usobpaxeHune CTPyKTypbl coeauHeHus no [lpumepy 7 C
NCMNOMb30BaHNEM  CTaHAAPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX  KOAOB, 3a

20  wuckntodeHmem octatkoB Aib2, aMel13 n K17, rge CTpyKTypbl 3TUX aMMHOKUCIIOTHbIX

OCTaTKOB ObINW pacLUNPEHBI:
o}

OH
H © \)'l\
IJ\H/\/ \/\o/\[{ \/\o/\/ NH
Q
OH

HO
Y-N /LanGTFTSDYSI N LDK- N AQHAFIEYLLEGGPSSGAPPP- H’%—NHQ
0

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIrMpoBaHWUs pparMeHTa XupHas

Kncnota-rnimHkep, Anda npoBepkKn YNCTOTbl N ANA NOoATBEPXAEHNA MOJ'IeKyJ'IFIpHOIZ Macchbl
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coefmHenns no MNpumepy 7 NPUMEHSINM NPOLECChl, aHanorMyHble OrnmMcaHHbIM Bblille

ansa MNpumepa 1.

Mpumep 8
Mpumep 8 npeacraeBnseT cobon COeAUHEHWE, NPeACTaBEHHOE ChneayHLLMM

ONMCaHeM:
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHOo-3TOKCK)-3TOKCU]-aueTun)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-aMeK-AFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 13).

Hwxe npuBeaeHo usobpaxeHue CTPYKTypbl coeauHeHus no [lpumepy 8 ¢
NCNONb30BaHMEM CTaHAAPTHbLIX OAHOOYKBEHHBIX aMUHOKMCNOTHLIX KogoB Aib2, K17 n

aMeK20, rge CTpyKTypbl 3TUX aMUHOKUCIIOTHBIX OCTaTKOB ObINn pacLUMpPEHBI:

II:I' o m O\)L
I\)LN/\\/ wo/\r‘( R R NH
H NH,
o] o]
o] OH

HO
Y—N#QGTFTSDYSILLDK—N AQN AFIEYLLEGGPSSGAPPP—N/LfNHZ
H g H o Hod H o

[Ana cuHTEe3a NenTMAHOro kapkaca, ANS KOHbLIrMpOBaHWUs parMeHTa XupHas
KUCrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U ANSA NOATBEPKAEHUS MONEKYNAPHOM Macchbl
coefuHeHnns no MNpumepy 8 NPUMEHSINKM NPOLECChl, aHanorMyHble OrnmMcaHHbIM Bblille

ansa MNpumepa 1.

Mpumep 9
Mpumep 9 npeacraBnseT cobor COeAUHEHWE, NPEeACTaBNEHHOE CReAyHLLMM

OMNMCaHNEM:
Y-Aib-QGTFTSDYSI-aMeL-LDKK((yGlu)2-CO-(CH2)1s-
CO2H)AQHAFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 14).

Hwxe npuBegeHo wusobpaxeHune CTpykTypbl coeauHenmna no [pumepy 9 ¢
NCNONb30BaHWEM  CTaHAaPTHbIX  OAHOOYKBEHHBIX  aMWHOKMCMOTHBIX  KOAOB, 3a
ncknrodeHmem octatkoB Aib2, aMel13 n K17, rge CTpyKTypbl STUX aMMHOKUCIIOTHbIX

ocTaTtkoB Oblnn paclUMpPeHsb!:



HO

AQHAFIEYLLEGGPSSGAPPP-N NHz
0 H 5
[ns cuHTesa nenTUAHOrO Kapkaca, ANS KOHBLIOrMPOBaHWs dparmMeHTa XupHas
KMUCIOTa-NIMHKEP, ANS NMPOBEPKM YACTOThI U ANSA NOATBEPKAEHUS MOMEKYNSAPHON Macehl
coeavHeHnsi no Mpumepy 9 NPUMEHSINN MPOLIECChI, aHAMNOrMYHbIE OMUCAHHBLIM BbILLE

5 pnallpumepa 1.

Mpwumep 10
Mpumep 10 npeacraesnseT cobon coeguHEeHWe, NpPeacTaBfeHHOE CreayroLmMm

onmMcaHeM:
10 Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTnn)-(yGlu)-CO-
(CH2)18-CO2H)AQHAFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 15).
Hwxe npuBeaeHo wmnaobpaxeHne CTpykTypbl coeauHeHuss no [pumepy 10 ¢
NCMNOMb30BaHNEM  CTaHAAPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX KOAOB, 3a
ncknroveHnem octartkos Aib2, aMel13 n K17, rae CTPYKTypbl STUX aMUHOKUCIOTHbIX

15 octaTkoB BbInM pacLUMPEHBI:

HO

AQHAFIEYLLEGGPSSGAPPP—H NH2
o 6]

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIrMpoBaHWUst pparMeHTa XupHas
KUCrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U AN NOATBEPXKAEHUS MONEKYNSAPHOW Macehl
coegumHenms no Mpumepy 10 NPUMEHSINN NPOLECCHI, aHanNorMYHbIe ONMCaHHbIM Bbille

20  pnallpumepa 1.

Mpumep 11
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Mpumep 11 npeacraBnseT cobon COEAUHEHWE, NPEACTABNEHHOE CrEeAYHLLMM
OMNUCaHNEM:
Y-Aib-QGTFTSDY SI-aMeL-LDKK((2-[2-(2-amuHOo-3TOKCUK)-3TOKCKU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 16).

Hwxe npuBeneHo msobpaxeHue CTpykTypbl [pumepa 11 ¢ mcnonb3oBaHMEM
CTaH4apTHbIX OAHODYKBEHHbIX aMMHOKUCIIOTHBLIX KOAOB, 3@ WCKIFOYEHMEM OCTaTKOB
Aib2, aMelL13, K17 n Aib20, roe CTpyKTypbl 3TUX aMMHOKUCIIOTHbLIX OCTaTtkoB Obinu

pacLUMpeHb!:

OH

O
H H
NI\JLN/\\/O\/\O/\[(N\/\O/\/O\)\NH
H
QH

o]
HO

Y—N%—QGTFTSDYSI—NéDK—N AQ—N#AFIEYLLEGGPSSGAPPP—NL”—NHE
H o H 0 H o H o H o

Ans cvHTe3a NenTUAHOrO Kapkaca, ANsi KOHbHrMpOoBaHUS parMeHTa >XupHasi
KUCRoTa-NWHKEpP, ANS NPOBEPKN YNCTOTbI U AN NOATBEPKAEHUS MOJEKYNSAPHON Macchl
coeauHerns no MNpumepy 11 NPUMEHANM NPOLECChI, aHanornyHble OMMUCaHHBbIM BbilLe

ans MNpumepa 1.

Mpumep 12
Mpumep 12 npeacraBnseT cobon COeAUHEHWE, NPEACTaBNEHHOE CReayHLLMM

OnMcaHeM:
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCK]-aueTnn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 17).

Hwxe npuBeneHo msobpaxeHue CTpykTypbl [pumepa 12 ¢ nMcnonb30BaHMEM
CTaHZapTHbIX OAHOOYKBEHHbIX aMMHOKUCIIOTHBLIX KOAOB, 3@ WCKIFOYEHWEM OCTaTKOB
Aib2, aMelL13, K17 n Aib20, roe CTpyKTypbl 3TUX aMMHOKUCIIOTHbLIX OCTaTkoB Obinum

pacLUMpeHb!:

CH

0 0
N—/‘o/\/o\)LNH
o H
C¥ ™ 0H
HO
Y—N/%—QGTFTSDYSI—N- LDK-N AQ—N#AFIEYLLEGGPSSGAPPP—N%’—NHQ
H o H o H o H ¢ H g
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[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIrMpoBaHWUs pparMeHTa XupHas
KUCrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U AN NOATBEPXKAEHUS MONEKYNSPHOW Macehl
coefumHenms no lMpumepy 12 NPUMEHSINN NPOLECCHI, aHaNOrMYHbIe OMMCaHHbIM Bbile

ansa MNpumepa 1.

Mpumep 13
Mpumep 13 npeancraeBnseT cobon COeAUHEHWE, NPEACTaBEHHOE CreAYHLLMM

OnNMcCaHeM:
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTnn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSSGAPPPS-NH2 (SEQ ID NO: 18).

Hwxe npuBeneHo msobpaxeHue CTpykTypbl [pumepa 13 ¢ mcnonb3oBaHWEM
CTaH4apTHbIX OAHODYKBEHHbIX aMMHOKUCIIOTHBLIX KOAOB, 3@ WCKIIOYEHWEM OCTaTKOB
Aib2, aMelL13, K17, Aib20 n Aib29, rae CTpyKTypbl 3TUX aMWHOKUCIIOTHBIX OCTaTKOB

ObINKn paclmnpeHsb:

o]
H
NI\)LN_//\O/\/O\/U\NH
°© o] CH
H
Y—N#QGTFTSDYSI—N - LDK~-N AQN%]*AFIEYLLEN/Q,*GPSSGAPPPN#NHZ
H o H o H o H a H a H

o}

o}

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbLIrMpoBaHWUs pparMeHTa XupHas
KUCrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U ANS NOATBEPXKAEHUS MONEKYNAPHOW Macchl
coefumHenms no Mpumepy 13 NPUMEHSINN NPOLECCHI, aHaNOrMYHble ONMCaHHbIM Bblille

ans MNpumepa 1.

Mpumep 14
Mpumep 14 npeacraBnseT cobov COEAUHEHWE, MPEACTABNEHHOE CREeAYHLLMM

OMNUCaHNEM:
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTun)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-AiIb-GPSS-Aib-APPPS-NH2 (SEQ ID NO: 19).

Hwxe npuBeneHo msobpaxeHne CTpykTypbl [lpumepa 14 ¢ mMcnonb30BaHMEM
CTaHZapTHbIX OAHOOYKBEHHbIX aMMHOKUCIIOTHBLIX KOAOB, 3@ WCKIIFOYEHMEM OCTaTKOB
Aib2, aMelL13, K17, Aib20 n Aib29, rae CTpyKTypbl STUX aMWHOKUCIIOTHBIX OCTaTKOB

ObINn pacmnpeHbI:
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0

H

0
NI\J\N_/\O/\V \)LMH
% o on
HO
wa/[}ﬁQGTFTSDYSPN LDK-N AQ—HJ\”—AFIEYLLE—N/LerssNJ\FAPPP—H)\rNHZ
H o H o H o ) H o H o 0

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIOrMpOBaHWUs pparmMeHTa XupHas

KMcrnoTa-nnMHKep, ANS NPOBEPKM YACTOTbI U ANS NOATBEPXKAEHUS MONEKYNSAPHOM Macehbl
coegumHenms no lMpumepy 14 NPUMEHSINN NPOLECChI, aHanorMYHble OMMCaHHbIM BbliLe

ansa Npumepa 1.

Mpumep 15
Mpumep 15 npeacraeBnseT cobon COefUHEHWE, NPEeACTaBeHHOEe CrefyrLmMm

onMCaHneM:
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHO-3TOKCH)-3TOKCH]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-Aib-AFIEYLLA-AiIb-GPSSGAPPPS-NH2 (SEQ ID NO: 20).

Hwxe npuBeaeHo wmnsobpaxeHne CTPyKTypbl coeauHeHuss no [pumepy 15 ¢
MCMNONb30BaHNMEM  CTaHAAPTHbIX  OAHOOYKBEHHbIX aMWHOKUCINOTHbIX KOAOB, 3a

ncknroveHnem octatkoB  Aib2, K17, Ab20 wn Aib29, rge CTpykTypbl 3TUX

aMWHOKUCIOTHBLIX OCTaTKOB BbInn paclunpeHbl.
e}

OH
s}

o]
H H
NI\)LM/\/O\/\O/YN\/\O"\/O\’JLNH
H
OH
HO

(o]
Y—N/%—QGTFTSDYSILLDK—N AQfN/%—AFIEYLLAfN/%—GPSSGAPPP—N%FNHE
H o H o H o H o

H o
[ns cuHTesa nenTUAHOro Kapkaca, ANS KOHBLIOrMPOBaHUS dparMeHTa XupHas
Kncnota-rnimHkep, Anda npoBepkn YNCTOTbl N ANA NoATBEPXAEHNA MOJ'IeKyJ'IﬂpHOI\/JI MaccChbl
coeavHeHunsi no Mpumepy 15 NPUMEHSNM NPOLIECChI, aHaNorMyHble OMUCaHHbIM BbILLE

ansa MNpumepa 1.

Mpumep 16
Mpumep 16 npeacraBnseT cobor COEAUHEHWE, NPEACTABNEHHOE CrEAYHLLMM

onMCcCaHNEM:
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHo-3TOKCK)-3TOKCU]-aueTunn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 21).
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Hwxe npuBeneHo msobpaxeHne CTpykTypbl [pumepa 16 ¢ mcnonb3oBaHMEM
CTaHAapPTHbIX OAHODYKBEHHbIX @MWHOKUCIOTHBIX KOAOB, 3@ MWCKIIOYEHMEM OCTaTKoB

Aib2, K17 n Aib20, rae CTpyKTypbl 3TUX aMUHOKMUCINOTHBIX OCTaTKOB ObINn paclUMpEHbI:

o}
OH
0

o]
H H
NI\_)\E/‘\/O\/“O/\H/N\/\O/“\/O\)LNH
OH o

°0

HO

Y-NJ},—QGTFTSDYSILLDK—N AQ—N%;—AFIEYLLEGGPSSGAPPP—N/L”?NHZ
H o H 5 H g H o

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIOrMpOBaHWUs pparmMeHTa XupHas
KMcrnoTa-nnMHKep, AN NPOBEPKM YACTOTbI U AN NOATBEPXKAEHUS MONEKYNSAPHOM Maccehbl
coegmHenms no lMpumepy 16 NPUMEHSINN NPOLECChI, aHanorMyHble OMMCaHHbIM BbliLe

ansa Npumepa 1.

Mpumep 17
Mpumep 17 npeacraeBnseT cobon coeguHEeHWe, NpPeacTaBfeHHOE CreayroLmMm

onmncaHneMm:
Y-Aib-QGTFTSDY SILLDKK((2-[2-(2-amunHo-3TOKCK)-3TOKCU]-aueTunn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSSGAPPPS-NH2 (SEQ ID NO: 22).

Hwxe npuBeaeHo wmnsobpaxeHne CTPyKTypbl coeauHeHuss no [pumepy 17 ¢
NCMNOMb30BaHNEM  CTaHAAPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX KOAOB, 3a

ncknrodeHnem octatkoB  Aib2, K17, Ab20 wn Aib29, rge CTpykTypbl 3TUX

aMWHOKUCIOTHBLIX OCTaTKOB BbInn paclunpeHbl:

o]

OH

C
H
o} N o]
IJ\N/‘V \/\OW RV TN \.)J\NH
OH ©
HO
Y—N#QGTFTSDYSILLDK*N AQ—N#AFIEYLLE—N#GPSSGAPPP—N#NHQ
H o H o H g H ¢ H oo

[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIrMpoBaHWUs pparMeHTa XupHas
KUcrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U ANS NOATBEPXKAEHUS MONEKYNSAPHOM Macehl
coefumHenms no lMpumepy 17 NPUMEHSINN NPOLECChI, aHanNorMYHble ONMCaHHbIM Bblille

ansa MNpumepa 1.

Mpumep 18



10

15

20

Mpumep 18 npeacraBnseT cobon COEAUHEHWE, NPEACTABNEHHOE CREAYHLLMM
OMNUCaHNEM:
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHO-3TOKCK)-aTOKCK]-aueTmn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH2 (SEQ ID NO: 23).

Hwxe npuBeneHo msobpaxeHue CTpykTypbl [pumepa 18 ¢ mcnonb3oBaHMEM
CTaH4apTHbIX OAHODYKBEHHbIX aMMHOKUCIIOTHBLIX KOAOB, 3@ WCKIFOYEHMEM OCTaTKOB

Aib2, K17 n Aib20, rae CTpyKTypbl 3TUX aMUHOKUCINOTHBIX OCTaTKOB ObIN paclUMpPEHbI:

O

OH

H ) )
0 H
07~ 0OH
HO
Y—N#QGTFTSDYSILLDK—N AQ—N#AFIEYLLEGGPSSGAPPP—N#NHa
H ¢ oo H o H o

Ans cvHTe3a nenTUAHOro Kapkaca, ANsi KOHbHrMpoBaHUS gparMeHTa >XupHas
KUCRoTa-NHKep, ANS NPOBEPKN YNCTOTbI U AN NOATBEPKAEHUS MOSEKYNSAPHON Macchl
coeauHeHns no MNpumepy 18 NPUMEHSNM NPOLECCh], aHanornyHble OMMUCaHHbIM BblilLe

ans MNpumepa 1.

Mpumep 19
Mpumep 19 npeacraBnseT cobon COeAUHEHWE, NPEACTABNEHHOE CReAyHLLMM

OnMcaHneM:
Y-Aib-QGTFTSDY SILLDKK((2-[2-(2-amuHo-3TOKCK)-3TOKCU]-aueTunn)-(yGlu)2-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSSGAPPPS-NH2 (SEQ ID NO: 24).

Hwxe npuBegeHo wmnsobpaxeHne CTpPyKTypbl coeauHeHuss no [pumepy 19 ¢
NCMNOMNb30BaHNEM  CTaHAAPTHbIX  OAHOOYKBEHHbLIX aMWHOKUCIOTHLIX  KOAOB, 3a
ncknroveHnem  octatkoB  Aib2, K17, Ab20 wn Aib29, rge CTpykTypbl 3TUX

aMWHOKUCIOTHBIX OCTaTKOB BbInn paclnpeHbl:

o

OH
0. OH
o) o
N N ol
ATk,
© 6#~aH ©
HO
Y—N/%*QGTFTSDYSILLDK—N AQ—N/L”*AFIEYLLE—NL”*GPSSGAPPP—N/L’*NHQ
H o H o H o H H oo

o]
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[na cuHTe3a MenTMAHOro Kapkaca, ANS KOHbIrMpoBaHWUs pparMeHTa XupHas
KUCrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U AN NOATBEPXKAEHUS MONEKYNSPHOW Macehl
coegmHenms no lMpumepy 19 NPUMEHSINN NPOLECCHI, aHaNOrMYHbIe OMMCaHHbIM BbliLe

ansa MNpumepa 1.

Mpwumep 20
Mpumep 20 npeacraeBnseT cobon COEAUHEHWE, NPEACTaBEHHOE CrEeAYHLLMM

OnNMcCaHeM:
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHO-3TOKCK)-aTOKCK]-aueTmn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSSGAPPPS-NH2 (SEQ ID NO: 25).

Hwxe npuBegeHoO wmnsaobpaxeHne CTpPyKTypbl coeauHeHus no [pumepy 20 ¢
MCNOMNb30BaHNEM  CTaHAAapPTHbIX  OAHOOYKBEHHbIX aMWHOKUCIIOTHLIX KOA4OB, 3a
ncknroyeHnem octatkos  Aib2, K17, Aib20 wn Aib29, rge CTpykTypbl 3TUX

aMMHOKNCIOTHbIX OCTaTkoB Bbinn pacLlUnpPeEHbI:

o
CH

0 0
o
r/u\m_/\o/\/ \/lLNH
0%™CH
HO
Y—N/L/]—QGTFTSDYSILLDK—N AQ—N%;—AFIEYLLE—N%’—GPSSGAPPP—N#NHQ
H o H o H o H o H o

[Ana cuHTe3a MenTMAHOro Kapkaca, ANS KOHbLIrMpoBaHWUs pparMeHTa XupHas

KUCrnoTa-NMHKep, ANS NPOBEPKM YACTOTbI U ANS NOATBEPXKAEHUS MONEKYNAPHOM Macehbl
coegumHenns no Mpumepy 20 NPUMEHSINN NPOLECCHI, aHaNOrMYHble OMMCaHHbIM Bblille

ans MNpumepa 1.

SYHKUWNA IN VITRO

AdDUHHOCTL cBA3bIBAHUS

AHanmMa  KOHKYPEHTHOrO  CBS3blBAHUS  paguonuranga npoBoaunmv — ang
onpefeneHna pPaBHOBECHOW KOHCTaHTbl Aguccounaumm Ans TUMNOBbIX COEAWMHEHWA U
MORneKyn-komnapaTopoB. B TakoMm aHanuse npuMeHann MeToabl CUMHTUNNALMOHHOIO
aHanunaa conmkenna (SPA) n memBpaHbl, NONyYeHHbIE U3 TPaHCHOULMPOBAHHbBIX KNETOK
HEK293, ceepxakcnpeccupytowmx peuentop GIP yenoseka (GIPR), peuentop GLP-1
(GLP-1R) vnu peuenTtop rntokaroHa Yenoseka (GegR).

AHanmsbl  npoBOAMNM B MNpucyTCcTBMM  BauyuTpaumHa B KayecTse

Hecneumduyeckoro ONOKMpyOLWEro areHTa nAns npeaoTBpalleHnss  CBS3biBaHMS
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aLUMIMPOBaHHbIX PParMeHTOB TECTUPYEMbIX aHanoroe ¢ GenkoBbIMW KOMMOHEHTaMW,
NPUMEHSIEMbIMU B CTaHAAPTHbLIX aHanuMTu4eckmnx Oydepax (Hanpumep, anbbymuH).
KpvBble KOHKYpeHUMM npencTaBneHbl

(ocb y)
(ocb

B BuMAe nMpoueHTa crneumdunyeckoro

NHrMBMpoBaHNS MO OTHOLUEHUO K FNOrapuPMMYECKON  KOHLEHTpaLMK

coeguHeHns X) W npoaHanuM3vMpoBaHbl C  MOMOLLBD  MOATrOHKM
YyeTblpexnapaMeTpuyecKkon HENMHEMHON PErpeccun ¢ nepemMeHHbIM HaknoHom (ABase
unn Genedata). 3HaveHus Ki paccuntbiBanm cornacHo ypasHeHuto Ki = 1Cso/(1+(D/Ka)),
rae ICso npeacrtaBnser coboW KOHUEHTpauuto coeguHeHus, npuBogswyro K 50%
NHrMbupoeaHMio ceasbiBaHUsS, D npeacraBnseT cobon KOHUEHTpauuo paguonuraHga,
npumeHsemoro B aHanmie, U Ka npeacraBnaet cobou paBHOBECHYHD KOHCTaHTy
avccouaumm  Ana  peuentopa U paguvonuranfa, OonpefeneHHyro Kn3  aHanuaa
CBSA3bIBaHNA HaCbIWEHMS (NPOAEMOHCTPMPOBaHO B Tabnuue 1 Huke).

Tabnmya 1. PaBHOBeCHble KOHCTaHTbl awuccouuaumm (Kd), onpeperneHHble m3

aHanmsa ceaA3biBaHNA HacCbILLEeHNA.

K4, HM
GLP-1R GcegR GIPR
1,2 3,9 0,14

3HaueHuns Ki TMNoBbIX aHanoroB U MOEKYN-kOMNapaTtopoB NPUBEAEHDI B
Tabnmue 2 .
Tabnvuya 2. AdpduHHOCTE cBAsbiBaHUA in vitro (Ki) coeguHennn no MNpumepax um

komnaparopos ans GIPR, GLP-1R n GcgR yenoseka.

Ki, HM (SEM, n)
Monekyna GcegR GIPR GLP-1R
hGcg 3,1 (0,5, 4)
hGIP 0,12 (0,02, 4)
hGLP-1 1,2(0,2, 4)
Mpumep 1 8,41 (2,71, 5) 0,0469 (0,00558, 4/5) | 2,64 (0,501, 5)
Mpumep 2 3,71 (1,49, 2) 0,0665 (0,0377, 2) 4,50 (0,735, 2)
Mpumep 3 12,0 (2,74, 4) 0,0446 (0,00838, 4) 6,06 (0,849, 4)
Mpumep 4 2,55 (0,411, 4) 0,0374 (0,0137, 4) 3,54 (0,503, 6)
Mpumep 5 0,422 (0,0887, 3) | 0,179 (0,0466, 3) 36,7 (8,99, 3)
Mpumep 6 0,835 (0,369, 3) | 0,249 (0,0369, 3) 36,7 (10,5, 3)
Mpumep 7 16,3 (2,37, 5) 0,110 (0,02086, 5) 21,4 (3,53, 5)
Mpumep 8 30,4 (38,9, 3) 0,0958 (0,0295, 3) 29,4 (29,8, 3)
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Mpumep 9 | 8,27 (0,855, 4) | 0,126 (0,0274, 4) 11,5 (1,85, 4)
Mpumep 10 | 7,37 (1,38, 4) 0,118 (0,0363, 4) 12,0 (2,75, 4)
Mpumep 11 | 10,8 (1,11, 4) 0,0890 (0,0369, 3/4) | 9,97 (1,53, 4)
Mpumep 12 | 5,60 (0,796, 4) | 0,0570 (0,00322, 4) | 7,17 (1,68, 4)
Mpumep 13 | 1,91 (0,128, 3) | 0,0452 (0,00297, 3) | 6,43 (1,89, 5)
Mpumep 14 | 2,64 (0,231, 4) | 0,0350 (0,00326, 4) | 6,27 (1,12, 6)
Mpumep 15 | 4,56 (2,68, 2) 0,0972 (n = 1/2) 5,80 (1,80, 3)
Mpumep 16 | 11,5 (1,97, 5) 0,106 (0,0182, 5) 16,1 (2,30, 6)
Mpumep 17 | 5,81 (0,875, 3) | 0,0895 (0,0290, 3) 10,2 (1,74, 3)
Mpumep 18 | 5,71 (0,588, 4) | 0,0835 (0,0128, 4) 8,06 (2,04, 4)
Mpumep 19 | 5,20 (0,572, 3) | 0,0789 (0,0261, 3) 12,0 (2,07, 3)
Mpumep 20 | 3,76 (0,397, 3) | 0,109 (0,0247, 3) 9,23 (2,14, 3)

MPUMEYAHUNE. Keanudukatop (>) ykasbiBaeT, YTO faHHble He pocTturnm 50% -Horo
NHrIMBMPOBaHNA OTHOCUTENBHO MakCMMarsbHOro CBs3biBaHWA, B pesynbtate 4vero K
paccumTbiBanM C Y4eTOM CamMOM BbICOKOW KOHLIEHTpauMM, MPOTECTMPOBAHHOM B
aHanmae. n = 1/x 03Ha4YaeT, YTO TONMbKO OA4HO 3HA4YEHME 13 obLero Yncna NnoBTOPOB (X)
NPUMEHSETCA ANS BblpaXeHus cpeaHero 3HadeHus. SEM paccumtbiBanm ToOnbko npu

HanuumMm n = 2 unmn Gonee HeKBaANMMPULMPOBaHHBLIX PE3YbTaTOB.

Kak BugHO 13 Tabnuubl 2, TMNOBblE aHanorm obnagatT adPUHHOCTBIO

CBA3bIBaHNA C peLenTopom kaxaoro na anementos: GIP, GLP-1 n rntokaroHa.

PyYHKLUMOHANbHas akTUBHOCTb:

PyHKLMOHANbHYIO aKTMBHOCTbL OMpPeAensnv B KrOoHanbHbIX KMETOYHbIX JIMHUSIX
HEK-293, GIP-R-GLP-1R- wn GcgR.
CBEPXIKCMPECCUPYIOLLYIO Kaxabln peuenTtop, obpabartbiBany nentmaomMm (20-ToUeYHbIN
CRC, 2,75-kpaTHoe npsamoe pasbasneHune Labcyte Echo) B8 DMEM (Gibco Cat # 31053)
c apobasnerHnem 1X GlutaMAX™ (Gibco Cat # 35050), 0,25% FBS (cbeTansHas Oblubs
coiBOopoTka, Gibco Cat # 26400), 0,05% dpakuymsa V BSA (Bblumr CbIBOPOTOYHbIN
ansBbymuH, Gibco Cat # 15260), 250 mkM IBMX 1 20 MM HEPES (Gibco Cat # 15630) B

obbeme aHanmsa 20 Mkn.

SKCMPECCUPYHOLLIMX KnetouHyto  nunHMIO,

Mocne 60-MMHYTHOWM WHKYDaUuM nNpy KOMHaTHOW TemnepaType MonyYeHHoe
yBenuYeHne BHYTPUKMNETOYHOro UAM® KOonMYeCTBEHHO onpegenanyu C MNOMOLLbH
Habopa anga anHanusa CisBio cAMP Dynamic 2 HTRF (62AM4PEJ). Bkpatue, ypoBHM

LAM® B kneTke getektupoanu nytem gobaesneHns koHbtorata UAM®-d2 B Bydep gnsa
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nnanca KNeTok ¢ nocnegyowmm aobaeneHnem aHtutena aHTU-UAM®-Eud* -kpunTar,

Takke B Oydepe pana numsmca KneTtok. [lonyyYeHHbIN KOHKYPEHTHbIA — aHanms
NHKYBMpOBanM B TEYEHME NO MeEHbLUEN Mepe 60 MUHYT NP KOMHaTHOM TeMneparype n
3aTeM AeTekTmpoBanu ¢ nomolsto npudopa PerkinElmer Envision® ¢ Bo3OyxaeHnem
npu 320 HM M nanydeHrem npm 665 HM 1 620 HM. EguHunusl nameperHna Envision
(amucema npm 665 HM/620 HM * 10000) sBnanuce oBpaTHO NPONOPLUMOHaNbHLIMA
konnyecTtry npucytcteyrowero LAM® n 6einm npeobpasosaHsbl B HM LAM® Ha nyHKy €
NOMOLLLIO CTaHA4apTHOW KpmBon LAM®.

Konnuectso BblpabatbiBaemoro LAM® (HM) B kaxaom nyHke npeobpasosbiBanu
B MNPOLEHT OT MakcumanbHoOro oteeTa, Habntogaemoro nubdo ¢ GLP-1(7-36)NH:2
yenoseka, Gcg venoseka, Nnbo ¢ GIP(1-42)NH2 yenoseka. OTHOCUTENBHOE 3HaYeHWe
ECso u BepxHun npoueHT (Emax) nonydanu nyTem HENMHEMHOro perpecCuoHHOro
aHanmsa C UCNonb30BaHWEM MPOLEHTHOrO MakCUMaribHOrO OTKIMKA MO OTHOLLEHWIO K
KOHUEeHTpaumn gobaBnsemMoro nentuaa, NOAOrHaHHOro K YeTbipexnapameTpuyeckoMy
NOMUCTUYECKOMY YPaBHEHMIO.

HanHble ans Tunosbix aHanoros n hGIP(1-42)NH2, hGLP-1(7-36)NH2 and hGcg
npueeaeHsl B Tabnmue 3 Huxke.

Tabnmya 3. PyHkymoHanbHas addekTnBHOCTE ULAMP (ECs0) ans TMNOBbIX

aHanoros 1 komnapaTtopos B npucytctemm FBS 1 BSA.

LAM® ECso, HM (SEM, n)

GcgR GIPR GLP-1R
hGceg 0,0125 (0,000280014,

112)
9GIP amua 0,133 (0,0082, 60)
hGLP-1 amug 0,0591 (0,00091,

113)

Mpvvep 1 2,54 (0,199, n=6) 0,914 (0,0915,6) | 7,49 (1,02, 6)
Mpvmep 2 2,66 (0,175, 5) 2,19 (0,392, 5) 12,8 (2,50, 5)
Mpvmep 3 8,03 (0,997, 6) 1,91 (0,205, 6) 12,9 (1,58, 6)
Mpvmep 4 2,49 (0,371, 7) 1,55 (0,245, 7) 10,4 (1,80, 7)
Mpvmep 5 1,47 (0,171, 6) 4,86 (0,682, 6) 22,3 (3,78, 6)
Mpvmep 6 1,99 (0,201, 6) 7,41 (0,667, 6) 21,2 (2,02, 6)
Mpvmep 7 14,2 (2,24, 6) 4,38 (0,750, 6) 15,5 (2,40, 6)
Mpvmep 8 6,24 (0,673, 6) 2,23 (0,164, 6) 9,39 (0,959, 6)
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Mpumep 9 6,32 (0,290, 4) 4,17 (0,695, 4) 9,76 (1,98, 4)
Mpumep 10 | 8,42 (1,17, 4) 4,30 (0,987, 4) 19,3 (1,52, 4)
Mpumep 11 | 11,9 (0,727, 6) 1,50 (0,124, 6) 10,3 (0,808, 6)
Mpumep 12 | 6,61 (0,512, 6) 2,24 (0,303, 6) 12,4 (1,41, 6)
Mpumep 13 | 3,61 (0,197, 8) 1,76 (0,126, 8) 12,2 (1,00, 8)
Mpumep 14 | 4,05 (0,255, 7) 1,55 (0,165, 7) 14,4 (1,71, 7)
Mpumep 15 | 5,92 (1,10, 4) 1,47 (0,264, 4) 10,7 (1,85, 4)
Mpumep 16 | 13,2 (1,93, 6) 4,37 (0,589, 6) 19,0 (2,39, 6)
Mpumep 17 | 8,05 (1,26, 3) 2,38 (0,212, 3) 18,4 (3,75, 3)
Mpumep 18 | 5,71 (0,256, 4) 589 (1,05, 4) 16,1 (2,61, 4)
Mpumep 19 | 8,45 (0,828, 3) 3,13 (0,179, 3) 24.4 (2,85, 3)
Mpumep 20 | 3,97 (0,284, 3) 3,70 (1,02, 3) 20,6 (5,10, 3)

NMPUMEYAHUE: onpepnenerHne ECso GLP-1(7-36)NH2 yenoseka ¢ GLP-1R uenoseka,
Gcg uvenoseka ¢ GcgR 4denoseka u GIP(1-42)NH2 yenoeseka ¢ GIP-R 4denoeeka:
AvanasoHbl KOHUEHTpauum nentuga coctaensanu ot 448 pno 99,5 HM. OnpegeneHue
ECso coeanHennn no [Mpumepax B GLP-1R uenoseka, GcgR udenoseka m GIP-R

YyenoBeka: AnanasoHbl KOHUEHTpauun nentuaa coctaensanm ot 51,5 oM go 11,4 mkM.

Kak BugHO m3 Tabnuubl 3, B npucytctBum FBS n BSA Tunosbie aHanoru
obnagatoT aroHUCTUYECKOM aKTMBHOCTbIO, KOTOpas onpefenserca € MOMOLLbHO
aHanunsoB UAM® GIP-R, GLP-1R n GcgR, KOTOpblE SBRAOTCA HWXKE, YEM Y HAaTUBHbIX
nMraHpoB.

HdononHuteneHbi Habop aHanms3oe UAM® nposogunn B knetkax HEK293,
akenpeccupyrowmx peuentopbl GLP-1, GIP wm rniokaroHa 4yenoseka. C nomMOLbHO
METOAOB TOMOreHHOM (onyopecUyeHUMM C BPEMEHHbIM pas3pelleHMeEM MNpPOBOAUMIM
aHanuabl Ans onpeaeneHns CobCTBEHHOW aKTMBHOCTM TMMOBbLIX aHanoroB U MOJSEKyn-
KOMMaparopoB B MNPUCYTCTBUM KasemHa (BMECTO CbIBOPOTOYHOrO ansbymuHa) B
KauyectBe Hecneuudumdeckoro ©Onokatopa, KOTOPbIA HE B3aUMOLEWCTBYET C
dparmeHTamm XKXUPHOW KNCNOTbI aHANN3NPYyEMbIX MOSEKY.

BHyTpurKneTouHble ypoBHN LAM® onpenenanu skcTpanonaynen ¢ NpUMEHEHNEM
cTaHgapTHoW KpmBoWn. KpuBble f03a-odekT Ans COEANHEHUM NMPEACTaBnsanM B BUAE
MNPOLEHTHOro COOTHOLLEHNSA CTUMYNALMK, HOPMANMU30BAHHOIO K MUHUMarbHbIM (TONBKO
Bydep) n MakcumanbHbIM (MakCUMarnbHas KOHLEHTPaUMA KaX4Oro KOHTPOSbHOro
niraHaa) 3HaYEHUAM, n aHannauposanm c

NMOMOLLLHO NoAroHKu1

YeTbIpEXNapPaMETPUIECKON HENMHEMHOW PErpeccum C NEePEeMEHHbIM  HaKMOHOM
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(Genedata Screener 13) .

ECso npencraBngetr cobon KOHUEHTpauuo COEAUHEHUS,

BbI3bIBAOLLIYHO NOSyMakcumanbHoe MOAENMPOBaHME Ha KPMBOW [,03a-3pdekT.

HaHHble npuBeaeHsl HWxke B Tabnuue 4.

Tabnvuya 4. PyHkumoHanbHaa aktueBauna hGLP-1R, hGIPR, hGcgR B

npucytcteumn 0,1% kaseunHa.

LAM® ECso, HM (SEM, n)

GcGR GIPR GLP-1R
hGcg 0,0119 (0,00356, 163)
hGIP amug 0,154 (0,037, 118)
gGLP-1 amng 0,063 (0,022, 197)
Mpnmep 1 0,114 (0,0203, 5) 0,0523 (0,0112, 5) | 0,153 (0,0132, 12)
Mpumep 2 0,0553 (0,00975, 4) 0,0474 (0,00485, 4) | 0,207 (0,0213, 6)
Mpnmep 3 0,152 (0,0147, 7) 0,0376 (0,00284, 7) | 0,107 (0,0108, 7)
Mpnmep 4 0,0674 (0,00532, 15) | 0,0648 (0,00507, 14) | 0,180 (0,0144, 17)
Mpumep 5 0,0226 (0,00304, 10) | 0,0757 (0,0127, 5) | 0,147 (0,0204, 7)
Mpnmep 6 0,0282 (0,00409, 7) 0,274 (0,0377,7) | 0,142 (0,0127, 10)
Mpumep 7 0,180 (0,0190, 6) 0,0798 (0,0111, 6) | 0,109 (0,0134, 5)
Mpvmep 8 0,120 (0,0210, 5) 0,114 (0,0101,4) | 0,117 (0,0151, 7)
Mpvmep 9 0,139 (0,0281, 5) 0,0522 (0,00816, 4) | 0,0931 (0,00852, 8)
Mpvmep 10 0,123 (0,00784, 15) 0,0928 (0,00721, 16) | 0,143 (0,0103, 12)
Mpvmep 11 0,205 (0,0175, 11) 0,0425 (0,00744, 12) | 0,123 (0,0119, 13)
Mpnmep 12 0,122 (0,00931, 15) 0,0529 (0,00394, 18) | 0,162 (0,0100, 18)
Mpvmep 13 0,0815 (0,00835, 12) | 0,0391 (0,00315, 14) | 0,125 (0,00961, 13)
Mpvmep 14 0,0876 (0,00687, 17/18) | 0,0356 (0,00242, 20) | 0,146 (0,0108, 17)
Mpvmep 15 0,131 (0,0141, 10) 0,0689 (0,00730, 9) | 0,253 (0,0197, 9)
Mpvmep 16 0,174 (0,00882, 22) 0,114 (0,0100, 20) | 0,157 (0,0105, 20)
Mpvmep 17 0,135 (0,00643, 12) 0,0439 (0,00457, 11) | 0,153 (0,0135, 10)
Mpvmep 18 0,0861 (0,00631, 16) | 0,123 (0,00954, 13) | 0,141 (0,00862, 13)
Mpvmep 19 0,0874 (0,0317, 2) 0,0455 (0,00516, 2) | 0,143 (0,0187, 3)
Mpvmep 20 0,0641 (0,00369, 12) | 0,0572 (0,00527, 11) | 0,149 (0,00937, 11)

Kak BugHO wn3 Tabnmupl 4,

TUNOBbIE aHanorn cTtumynupyrot UAMSP u3

euentopoB GIP, GLP-1 v rntokaroHa 4Yenoseka B npucytcteum 0,1% kaseuHa.
pey P : pucyT ,

NCCINEAOBAHWA IN VIVO

dapMaKkoKUHETMKA Y caMLOB KpbIC NUHUKM Sprague Dawley:
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dapMaKkOKMHETMKY TWUMOBbLIX aHanoroB OUEHMBanNM Mnocrne O[HOKPaTHOro
nogkoxkHoro BBegeHna 100 HM/kr camuyam kpbic Sprague Dawley. OGpasubl Kposu
cobvpanm B TedeHne 120 4acoB, M AaHHble MOMNYyYEHHbIX WHAUBUAYAIbHBIX
KOHUEHTpauMM B nNnasMe KpoBW MPUMEHSANUM Ans pacyeta hapMakOKMHETUYECKMX
napameTpoB. KoHueHTpaumm nentuaos B nnasme (Ks SATK) onpeaensny ¢ NOMOLLbIO
kBanupuumposaHHoro metoga XXX/MC, KOTOpbIN N3MEPAET NHTAKTHYO MaccCy aHanora.
Kaxab nentug 1 aHanor B KadeCTBe BHYTPEHHEro craHgapra SKCTparmpoBanv ma
100% -HOW yKasaHHOW nnasmbl ¢ NomMoLbto MeTaHona ¢ 0,1% mMypaBbMHOW KUCIIOTOW.
Mpunbop Thermo Q-Exactive, npubop ¢ BbicOkMM paspeweHnem n PepMap Thermo
Easy Spray KOMBUWHMpoBanu ans onpegerneHvs KX/MC. Cpegnnwue
dhapmMakoKMHETUYECKNE NapaMeTpbl NpmBeLeHbl B Tabnuue 5.

Tabnvua 5. CpepHve dapMakoKMHETUYeCKMe napameTpbl NenTuaoB nocne

ofHoOKpaTHOro nogkoxHoro BeegeHns 100 HMonb/kr camuam KpbIC nuHUKM Sprague

Dawley.
AUCINF_D_Hatn
T2 (4)  [Tmax (4) CmafD (kr * (4ac * kr * CL/F (mn/u/kr)
HMOMb/N/HMOb) HMO/ MO
Mpumep 1 11,7 8 3,5 95,7 10,4
Mpumep 3 19,2 16 2,5 146 6,9
Mpumep 4 19,9 16 2,9 140 7,2
Mpumep 10 (23,4 24 3,1 203,5 4.9
Mpumep 11 24,3 20 3,7 215,1 4,7
Mpumep 12 26,5 24 3,7 197 1 5,1
Mpumep 13 21,7 20 3,8 205,7 4.9
Mpumep 16 29,1 20 3,8 2749 3,6
MNpvmep 18 (34,8 24 5,0 2843 3,6
Cokpawenuna: Ti2 = nepwog nonypacnaga, Tmax = BpemMsa [0 LOCTUKEHUS
MakCMMarnbHOM KOHUeHTpauuM, Cmax = MakCuUmarnbHas KOHLUEHTpauus B Nnasme,

AUCINF_D_natbn = AUCinf, gpenenHoe Ha posy, CL/F = knupeHc/6mogoCcTynHOCTb.

MPUMEYMAHUE. JaHHble npeacTtaenatoT cobon cpegHee 3HaveHme, rae n = 3/rpynny.

Kak BngHo mn3 Tabnuubl 5, TMNOBbIE aHanorm AEMOHCTPUPYIOT pPacLUMPEHHbIN

hapMaKkOKMHETUYECKNIA NPOPUIb.

BnuaHue in vivo Ha CEKPELIMIO MHCYIIMHA Y CaMLUOB KPbIC NuHUK BucTtap:
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[Ana oueHKN MHCYNMHOTPOMHOM aKTMBHOCTU TUMOBbLIX aHarnoroB Kpbicam (camel,
nMHUKM BucTtap) BbINONHANM BHYTPUBEHHBLIWM TECT HA TONEPaHTHOCTL K rrokose (ivGTT).
Cemarnytng GLP-1 RA npumeHann B KayecTBe MONOXUTENbHOrO KOHTpons. Kpbic ¢
XUPYPrUYECKN UMMNAAHTUPOBAHHLIMW KaHIONAMW B SSPEMHOM BEHE M COHHOW apTepuu
(Envigo, Uhgnananonuc, NHgmana; 280-320 rpamm) nomMeLlany no O4HOW Ha KNETKy B
nonnkapboHaTHble KNEeTKn ¢ punbTpoMm B BepxHeW 4dactu. KpbiC cogepxann B 12-
4acoBOM LMKNe «ceeT-TeMHoTa» npwu 21 °C, HasHavanun guety 2014 Teklad Global
(Envigo, WHamnananonuc) v [ENOHU3NPOBaHHYKO Boay 6e3 oepaHuyeHusi. Kpbic
paHLOMM3NPOBanNM No Macce Tena v BBOAMNM UM MOAKOXHO (N/K) 1,5 MN/Kr TUNOBbIX
aHanoroB 3a 16 YyacoB A0 BBeAEHUS IMoKO3bl, a 3atem octaenanu 6e3 eabl. icxoaHblie
KOHUeHTpaumm 211 HM TWnoBbIX aHanoroB passogunm B Tpuc-bydepe, pH ot 8,0
HMone/Mn pgo 6,667 HMonb/mn, 2,0 HMone/mn, 0,667 HMone/mn, 0,2 HMone/mn;
TecTupyemble A03bl Obinn cnepyrowme: Hocutenb, 1 HMone/mn, 3 HMone/mn u 10
HMonb/kr, a B HekoTopbix cnydasx - 0,3 HMons/Mn u 30 HMonb/kr. Cemarnytng
MPUMEHANN B KQYECTBE MOSTOXUTENBHOIO KOHTPOMS, Y €ro NHCYNMHOTPOMHbIE 3DdEKTb!
N3MEPANN KakK B aHanmi3e Ha ypoBeHb ero camoro (Hocutenb u o3bl 1 HMonb/kr, 3
HMonb/kr, 10 HMonb/kr 1 30 HMonb/kr), Tak M B aHanu3ax C KaxablM TWUMNOBbIM
aHanorom (gosa 10 HMonb/kr).

Obpasey kpoBm cobupanm B MomeHT BpemeHn O B npobupkm ¢ SATK, nocne
yero Beogunu rntokosy (0,5 mr/kr, 5 mn/kr). OBpasubl KpoBu cobupann gna aHanmsa
YPOBHEWN TMIOKO3bl U MHCYNMHA Yepes 2, 4, 6, 10, 20 1 30 MUHYT Nocne BHYTPUBEHHOIO
BBEAEHWS  [IIHOKO3bI. WHcynH B nnasme  onpegensanvu € MOMOLLbHO
3MNEKTPOXEMUIFOMUMHECLEHTHOrO aHanm3a (Meso Scale, Gaithersburg, MD). Mnowaab
nHcynmHa nog kpueon (AUC) mccnegysanu m cpaBHMBanNM C HOCUTENEM, B3ATbIM B
Ka4yecTBe KOHTPONS, € N = 6 XXMBOTHbIX Ha rpynny.

Cratuctmueckun  aHanua3  BbIMOMAHANM € nomowpo  JMP,  npumeHsas
oagHodakTopHbIn aHann3 ANOVA ¢ nocnegyrowmm CpaBHEHNEM C NOMOLLBIO KpUTEPUSA
HaHHeTa ¢ HocuTeneMm, B3ATbIM B KadeCTBe KOHTponsA. PesynbTartbl npeacTaBrneHbl B
Tabnuue 6.

Tabnuya 6. ekt HocuTeNs, cemarnyTmaa 1 TUMOBbLIX aHaNoroB Ha CEKPELMIO
WHCYNMHa BO BpPEMSA BHYTPUBEHHOINO TeCTa Ha TOMEPaHTHOCTb K [MOKO3e Y

aHecTe3npoBaHHbIX KpbIC NHUK BucTap.



AUC30 mun MHCYNMHA nocrne BONCHOM B/B 403bl MMHOKO3bI
CemarnyTtug
[osa (HMonb/Kr)
(10 Hmonb/kr)
0 1 3 10

Mprm. 1 11,1+13 | 601+10,3* | 538+51*| 715+61* | 51,86 +/-6,7 *
Mpym. 3 | 126+ 2,1 344+29* |475+40*| 516+54* 456 +/-66 *
Mpum. 4 | 13,7+2,3 27,4+ 3,0 529+30*| 708+84* 447 +/-3,7 *
Mpum. 11 | 11,3+ 2,1 430+68* | 592+63*| 620+46* 551+/-90*
Mpmm. 12 | 93+18 | 324+/-24*|448+23*|536+60*+ | 402+-25*
Mpum. 13 | 89+1,2 25827 473+80*| 706+48* 384 +/-60*
Mpum. 16 | 14,4+ 21 18,9+ 3,5 50,3+42*| 501+42* 56,3+/-77"*
Mpum. 18 | 123+2,0 276+46 448+83* | 57,3+100* | 484+/-66*
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MPUMEYAHWUE: pesynbTaTthl BblpaXeHbl B BUAE CpefHEro 3HavyeHua + craHgapTHas
owwnbka cpepHux 3Hadvenu (SEM) gns 6 kpeic Ha rpynny. CTtatmuctuyeckum Tect
npeactasnaet cobon opHodakTopHbin ANOVA C nocnegyrolmm CcpaBHEHVMEM C
nomowbto kputepma HdaHHeTta *p< 0,05 no cpaBHenuto ¢ Hocutenem; +p< 0,05 no

CpaBHeHUo C cemarnytmngom.

Kak BnaHoO 13 Tabnuubl 6, TMNOBbIE aHanNorM AEMOHCTPUPYHOT A0303aBUCMMOE
yBENNYEHNE CEKPELMN NHCYIUHA.

NccnepoBanns y mbiwen nvHum C57BL/6 ¢ OXMPEHUEM, WHAYLMPOBAHHbLIM
ONETON:

Tunoeble aHanorm MHKPETMUHA, ONMUCaHHbIE B AAHHOM AOKYMEHTE, npeanararoTca

B KayecrtBe neyeHnda He TOIbKO ,qma6eTa, HO Takke MeTabonmyeckoro cuMHapoma,

KOTOpbIN  npeacTtaBnseTr cobor  COBOKYMHOCTb  COMyTCTBYHOLWMX  3aboneBaHuin

(amcnmnmageMmsa,  OXUpPEeHwe, CcTeaTo3 neyvyeHn M m.0.), acCoOUMUPOBAHHBLIX C
NHCYINTMHOPE3NCTEHTHOCTLID K anabetom. UYTobbl mccneposath 3PEEKTbI TUMOBBLIX
aHanoroB Ha TakMe MnapamMeTpbl, Kak noTeps Beca, MeTabonmsm, KOMMO3ULUMOHHLIN
COCTaB Tena W CTeato3 NeyYeHu, Ux BBOAUNU Mbiwam nuHum C57BL/6 ¢ oxumpenmem,
nrayumpoBaHHeiM gmeton (DIO). 3TK XuWBOTHbIE, XOTA WU He cTpaganu puabeTtom,
UMENN MHCYNMHOPE3NCTEHTHOCTL, AUCIUNMUAEMUIO U CTEATO3 MEYEHN, BCE MPU3HAKM
MeTabonnuyeckoro CUHAPOMA, MOCME TOro, Kak COAEPXanuMCb Ha AMETE C BbICOKMM
cogepXaHMeMm XunpoB B TedeHne 18 Hepenb.

B uactHOCTK, B cnepyrowmx UCCrNefoBaHUNAX MUCMOMb30BanMCh Camubl MbILLEN
C57BL/6 ¢ DIO B Bo3pacTte oT 24 00 25 Hepenb, KOTOPblE COAEPKANUCL Ha AUETE C

BbICOKMM COAEpPKaHneM Kanopuin. Mbllen MHAMBUAYaNbHO pasmeLlani B noMeLleHun
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npu Temnepatype (24 °C) ¢ 12-4acoBbiM LMKIIOM «CBET-TeMHOTa» (cBeT B 22:00) um
ceobogHbIM gocTtynom k nuwe (TD95217) (Teklad) n Boge. lNocne kak MUHUMYM 2-X
Hejenb akknMmaTusaumm B NOMELLEHNN MbILLEN PaHAOMU3MPOBanNn B COOTBETCTBUN C
MX BECOM Tena, MO3TOMYy KaxAas OSKCNepuMeHTanbHas rpynna >XMBOTHBIX MMmena
cxoaHbIn Bec Tena. Bec Tena Bapbuposancsa ot 40 o 51 r.

Bce rpynnbl HacuutbiBanM 5-6 wMblwen. HocuTenb, TMNOBbLIE aHanorwy,
pactBopeHHble B Hocutene (40 MM Tpuc-HClI npm pH 8,0), u cemarnytug,
pacTBOPEHHLIV B HOCUTENE, BBOAUIM C NOMOLLLH NOAKOXHOW (N/K) nHbeKkumm (10 mn/kr)
mbiwam ¢ DIO, sckapmnuBaembim ad libitum, 3a 30-90 MWHYT OO Hayano TEMHOro
umkna kaxable 3 gHa B TedeHne 15 gHen. MN/k nHbekuyum ocywectenanu B eHs 1, 4, 7,
10 n 13. Bec Tena v noTpebneHne NULnM N3MePSnmM eXeqHEBHO Ha NPOTSKEHUM BCErO
ncenenoBaHus.

ABConioTHbIE M3MEHEHUS Beca Tena paccyYMTbIiBaOT MyTEM BblMMTaAHWA Beca
Terna TOr0 e XWMBOTHOrO nepen MnepBOM MHBEKUMEW HOCUTENs, aHanora wunm
cemarnytnga. B Hn O 1 15 obwyo maccy xupa M3Mepsnm ¢ NOMOLLBI SA4EPHOro
MarHUTHoOro pesoHaHca (FIMP) ¢ nomowbto npubopa Echo Medical System (Houston,
TX). B leHb 15 XMBOTHbIX YMEPLUBNANM nepes TEMHbIM (POTONEpMoaoM, a neveHb
n3Bnekanm n saamopaxmaanu. YpoBeHb TPUMMNLEPULOB NEYEHM B FOMOreHaTax rneyeHm,
cobpaHHbIX MpU YMEPLLBNEHUN, N YPOBEHb XONECTEpPMHa B MNnasme M3MEpPSAnn Ha
KNuHM4eckom aHanmasartope Hitachi Modular P.

HaHHble npeactaBneHbl kKak cpegHee + SEM ana 5-6 XMBOTHbIX Ha rpynny B
Tabnuyax 7 n 8 Hwke. CTaTUCTUYECKMA aHanu3 BbIMOMHANM C NMOMOLLbIO MOBTOPHbIX
nameperHnn ANOVA ¢ nocnegyrolmm npumeHeHnem kputepusa [daHHeTa Aans
MHOXECTBEHHbIX CPaBHEHM. 3Ha4YMMblE pa3nuynsa naeHtTuduumposanm npu p < 0,05.

Tabnuuya 7. NameHeHne Beca Tena yepes natHaguatb AHEW MNOCne BBEAEHMS

TUNOBbIX aHaNoros.

pynna obpaboTkm

(3 HMoOnb/Kr) (10 HMonb/Kr) (30 HMonb/kr)

Aot % Aot % Aot %

HocUTEena | UIAMeHeHn4A HocUuTenqa N3IMEHEHNA HocuTend N3MEHEHNA

(r) () (r)

MNpum. 1 -5,42 + -10,04+ | 926+0,36| -20,20 + -21,36 + -44.82 +

0,54 1,14 1,51 1,08 1,54

MNpum. 3 -10,14 -21,18

0,72 1,98




Mpvm. 4 1158+ | 2364z 19,98 + ~43.88 £
0,85 1,70 1,63 3,71
Mpvm. 5 12,30+ | 2540z
2,20 4,56
Mpvm. 6 1,72+ | 2402z
1,78 3,31
Mowm. 7 | 526+ | 1222+ |-838x050| -1965¢+ 16,26 +
0,49 1,19 1,27 2,23
Movm. 10 | 5,4 + 12,70+ | -10,98+ | 2495% 17,08 39,51 +
0,49 1,17 0,76 1,99 1,43 3,84
Movm. 11 | 7,22+ | 1658+ | -11,82+ | 26832 16,48 + 37,35+
0,38 0,88 1,72 4,04 1,98 3,91
Mowm. 12 | -840+ | 19,33+ | -10,34+ | 2337 % 7,44 & ~46,60 +
0,77 1,66 0,69 1,40 1,37 3,78
Mowm. 13 | 492+ | 1014+ | -11,02+ | 2380z 2112+
0,86 1,87 0,77 1,25 2,09
Movm. 14 | 612+ | 13,38+ | -1476+ | 3232+ 20,04 + 4526 +
0,80 1,80 1,06 2,49 2,40 4,79
Mowm. 16 | 744+ | 16,78+ | -1224+ | 2808+ 16,70 £ 3742+
0,74 1,88 1,66 4,23 1,67 3,58
Mpvm. 18 1316+ | 2848z 19,54 + 43,02 £
0,82 2,05 2,37 4,59
Movm. 20 | 4,18 = 898+ 10,76+ | 2442z 23,00 + 5214+
0,50 1,26 1,57 3,74 0,59 1,74
Sema 262 10,31 + 15,49 +
0,49 1,25 2 44

MPUMEYAHUNE: «A oT HOCUTENSI» OTHOCUTCA K pasHULE MEXAy BECOM Tena Ha 15-n
AEHb MexXay WCccnegyemMonm rpynnon U rpynnon, nonydaBwen Hocutenb. «%
N3MEHEHMA» OTHOCUTCA K MPOLEHTHOMY CHWXKEHUIO BeCa Tena mexay agHamm 1 m 15 B
ncenegyembix rpynnax. «Semay osHadaeT cemarnytug. [NpoueHT CHXeHns Beca Tena
Y KMBOTHbIX, MNOSyYaroLmMX HOCUTEMb, PerncTpupoBancs u cocrtaesnsan meHee 1% B
Kaxxgom wuccneposaHum. A OT HocuTens U % WM3MEHEHWa CTaTUCTUYECKM 3HAYMMO
otnnyanmck (p<0,05) oT koHTpona Aans coeguvHeHun Bcex [lpymepoB BO BCeEX

nccrnenyemMbix Ao3ax.



Kak BuMAHO 13 npuBegeHHOM Bblwe Tabnumupl 7, TWMNOBbIE aHanoru
AEMOHCTPUPYHOT A0303aBUCMMOE CHMXKEHWE Beca Tena.

[aHHble No meTabonuyecknm napameTpam npu NPUMEHEHUN 403bl 3 HMOMbL/KM
npuBeaeHbl Hke B Tabnuue 8.

Tabnvua 8. 3ddekT BO3[ENCTBUA TUNOBLIMU aHanoraMmm B Ao3e 3 HMOMb/Kr Ha
YPOBHW TNHOKO3bl KPOBU, MHCYIMHA, XONnecTepuHa, anaHnHamuHoTpaHcdepasbl (ALT) v

TPUrAMUepuabl NeYeHn nocne NSTHagLUaTn LHEN neyYeHus.

MeTtabonuyeckmne napameTpsl (cpegHee £ SEM)
JleueHwne [nroko3a WHcynvuH B | XonecTepuH ALT Tpurnuuepuabl
(mr/gn) nnasme (mr/gn) (ME/n) neyeHu (mr/r
(nr/mn) TKaHw)
Hocutens 149,7 £ 8549+1265 | 2346+342 | 1418+ | 290,4+13,3
3,09 11,5
Cemarnytng | 1378t 4196 £ 218,0 £ 9,23 99,8 + 226,4 £ 23,8
7,34 1014* 14,84
Mpumep 1 107,4 £ 3439 + 191,2+755* | 1180+ | 1506 +£37,0*
4,38* 936,4 * 20,73
Mpumep 7 109,3+ | 2656 +£949 | 1692+11,79 | 51,0 979+182*
578* * * 7,78*
Mpumep 10 109,6 £ 5714 181,0+620* | 77,2+ | 1268+170*
481* 158,4 * 9,35*
Mpumep 11 114,7 1569 + 1782+795* | 56,2+ 93,8+21,8*
3,051 * 318,3 * 451*
Mpumep 12 1149 + 1691 + 169,0+8,15* | 58,6 % 982+132*
212* 231,3* 6,03 *
Mpumep 13 119,7 £ 2903 + 1922 +11,44 | 544 + 945+£220*
419* 737,4* * 6,82 *
Mpumep 14 1115+ 1971 £ 1648+585* | 31,4+ 63,1+73"*
1,77 * 499,8 * 2,79*
Mpumep 16 1101 £ 3227 + 173,8+932* | 20,6+ 40,2+132*
3,61* 1070 * 443*
Mpumep 18 1029 1958 + 190,0 £ 13,71 66,0+ | 109,5+£229*
537* 460,5 * * 10,21 *
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MPUMEYAHUNE: * p<0,05 no cpaBHEHWO C Trpynnon, nonyvyaBLUlEN HOCUTEND;

ogHodakTopHbIn aHann3 ANOVA, kputepun [JaHHeTa.

B pononHeHwe K CylleCTBEHHOWM MNOTEpEe Beca, Kak BuaHO m3 Tabnuuypl 8,
TUMOBbIE aHamnorn CHWXKarT YPOBEHb [MOKO3bl B KPOBW, MHCYNMHa B nnas3mMe (Kak
NpU3HaK MOBbILWEHNA YYBCTBUTENBHOCTM K WMHCYNUHY) U XOnecTepuHa B nnasme, a
TakKe ynydwaroT COCTOAHME MEeYeHU, YTO NPoABNSeTCa B CHMXKeHUW ALT B nnasme u

YPOBHS TPUMULIEPULOB B NEYEHU.

SEQ ID NO: 1 - rintokaroH Yenoseka
HSQGTFTSDYSKYLDSRRAQDFVQWLMNT

SEQ ID NO: 2 - GLP-1 (7-36) amug yenoseka
HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRG

SEQ ID NO: 3 - OXM yenoseka
(HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA)

SEQ ID NO: 4 - GIP yenogeka
YAEGTFISDYSIAMDKIHQQDFVNWLLAQKGKKNDWKHNITQ

SEQ ID NO: 5 - aHanor uHkpeTuHa
YX2QGTFTSDYSIX13LDKX17AX19X20AF IEYLLX28X20GPSSX34APPPS

roe:

X2 npeacraensaeT cobon Aib;

X13 npeacrasnsaet cobom L nnm aMel,

X17 npeactaesnser cobon nbyrd aMUHOKMUCIOTY C OYHKLMOHANbHOW
rpynnomn, AOCTYMNHOM ANS KOHBbIOrauum, 1 npu 3TOM yKasaHHas dyHKLMOHaNbHas
rpynna KoHbIOrMpoBaHa ¢ XmnpHom kmucnotom Cie - Cz22,

X19 NpeacrasnseT cobon Q nnm A,

X20 npeacrasnseT cobon Aib, aMeK, Q nnum H,

X2 npeacrasnsaet cobom E vnn A,

X29 Npepctaesnsaet cobon G nnm Aib, n

X34 npepcraesnsaet cobon G nnmn Aib

SEQ ID NQ: 6 - aHanor nHkpeTuHa
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Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTun)-(yGlu)-CO-
(CH2)18-CO2H)AQHAFIEYLLA-AIb-GPSSGAPPPS-NH:2

SEQ ID NO: 7 - aHanor nHkpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amuHO-3TOKCK)-3TOKCU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-acMeK-AFIEYLLA-AIb-GPSSGAPPPS-NH:2

SEQ ID NQO: 8 - aHanor nHkpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amuHO-3TOKCK)-3TOKCK]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-aMeK-AFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 9 - aHanor nHkpeTnHa
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amunHo-3TOKCK)-3TOKCUK]-aueTun)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLA-AIb-GPSSGAPPPS-NH:2

SEQ ID NO: 10 - aHanor nHKkpeTmHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AAQAFIEYLLE-Aib-GPSSGAPPPS-NH:2

SEQ ID NO: 11 - aHanor nHKkpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCMK)-3TOKCU]-aueTnn)2-(y Glu)-CO-
(CH2)18-CO2H)AAQAFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 12 - aHanor nHKkpeTunHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHOo-3TOKCHK)-3TOKCK]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQHAFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 13 - aHanor nHKkpeTuHa
Y-Aib-QGTFTSDY SILLDKK((2-[2-(2-amnHo-3TOKCK)-3TOKCU]-aueTunn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-aMeK-AFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NQO: 14 - aHanor nHkpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((yGlu)2-CO-(CH2)1s-
CO2H)AQHAFIEYLLEGGPSSGAPPPS-NH:2
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SEQ ID NO: 15 - aHanor nHKpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTun)-(yGlu)-CO-
(CH2)18-CO2H)AQHAFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 16 - aHanor MHKpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amuHOo-3TOKCK)-3TOKCK]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 17 - aHanor MHKpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCU]-aueTnn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 18 - aHanor MHKpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amuHo-3TOKCK)-3TOKCU]-aueTnn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSSGAPPPS-NH:2

SEQ ID NO: 19 - aHanor nHKpeTuHa
Y-Aib-QGTFTSDYSI-aMeL-LDKK((2-[2-(2-amnHO-3TOKCK)-3TOKCK]-aueTun)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSS-Aib-APPPS-NH:2

SEQ ID NO: 20 - aHanor nHKpeTuHa
Y-Aib-QGTFTSDY SILLDKK((2-[2-(2-amunHo-3TOKCK)-3TOKCU]-aueTnn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLA-AiIb-GPSSGAPPPS-NH:2

SEQ ID NO: 21 - aHanor MHKpeTuHa
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHo-3TOKCK)-3TOKCUK]-aueTunn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH:2

SEQ ID NO: 22 - aHanor MHKpeTuHa
Y-Aib-QGTFTSDY SILLDKK((2-[2-(2-amnHo-3TOKCK)-3TOKCU]-aueTunn)2-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-AiIb-GPSSGAPPPS-NH:2

SEQ ID NO: 23 - aHanor MHKpeTuHa
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHO-3TOKCK)-aTOKCK]-aueTmn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLEGGPSSGAPPPS-NH:2
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SEQ ID NO: 24 - aHanor MHKpeTUHa
Y-Aib-QGTFTSDY SILLDKK((2-[2-(2-amunHo-3TOKCK)-aTOKCU]-aueTunn)-(yGlu)2-CO-
(CH2)18-CO2H)AQ-Aib-AFIEYLLE-Aib-GPSSGAPPPS-NH:2

SEQ ID NQO: 25 - aHanor nHkpeTuHa
Y-Aib-QGTFTSDYSILLDKK((2-[2-(2-amnHO-3TOKCK)-aTOKCK]-aueTmn)-(yGlu)-CO-
(CH2)18-CO2H)AQ-AIb-AFIEYLLE-Aib-GPSSGAPPPS-NH:2

SEQ ID NO: 26 - NckyccTBeHHasa nocneaoBaTrefibHOCTb
GPSSGAPPPS

SEQ ID NO: 27 - UckyccTBeHHasa nocnenoBaTeibHOCTb
GPSS-Aib-APPPS
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®OPMYJIA USOBPETEHUA

1. AHanor MHKpPEeTMHa, CoaepXaLlni:
YX2QGTFTSDYSIX13LDKX17AX19X20AF IEYLLX28X20GPSSX34APPPS
roe:

X2 npeacraenaeT cobomn Aib;

X13 npeacraesnsaet cobom L mnm aMel,

X17 npegctaesnser cobon nobyrd aMUHOKUCIOTY C YHKLMOHANbHOW
rpynnon, fOCTYMHOW ANSA KOHBHOraumm, U Npu 9TOM yKasaHHas PyHKLUMOHaneHas
rpynna KoOHbIOrMpoBaHa ¢ XMpHoOM kncnotom Cqe - Czz,

X19 NpeacrasnseT cobon Q nnm E

X20 npeacrasnset cobon Aib, aMeK, Q vnu H,

Xos npepcrasnseT cobom E nnn A,

X2o Nnpepctaenset cobon G unum Aib,

X34 npeactaesnseT cobon G unum Aib,

(SEQ ID NO:5), n
roe C-koHueBasi aMMHOKMCNOTa Heobs3aTenbHO ABASETCS aMUaNpPOBaHHON.

NUnM ero hapMaLeBTUYECKN NpUeEMeMas Coflb.

2. AHanor vHKpeTuHa no n. 1, OTAMYarLMANCA TEM, YTO YKa3aHHYH0 aMWUHOKUCIOTY C
bYHKUMOHANBHOW rpynnon, AOCTYNHOW ANS KOHBbHrauMm B nonoxeHun Xi7, BbiOuparoT

13 rpynnel, coctoswen ns K, C, En D.

3. AHanor nHKpeTuHa no n. 1, OTNUYalrLWNACA TEM, YTO yKasaHHasi aMUHOKUCNoTa C
DOYHKUMOHANBHOW  rpynnon, AOCTYMHOM ANS  KOHbKraumm B MOMNOXKEeHUUM  X17,

npeacraesnsaet cobon K.

4. AHanor mHkpeTuHa no nbomy M3 nn. 1 - 3, OTNMYaKOWMICA TEM, YTO yKasaHHas
aMMHOKUCNOTa C PYHKLNOHANBHOM rpynnon, AOCTYMHOW ANA KOHBLHOraumMm B NOMOXEHUM
X17, v xmpHasa kncnota Cis - C22 KOHBHOMMPOBaHbI NIMHKEPOM MEXAY aMUHOKUCIIOTOU U

XXNPHOW KUCNOTOMW.

5. AHanor vHKpeTMHa no n. 4, OTNNYaLWNNCA TEM, YTO YKa3aHHbIA JIMHKEP COAEPXKUT

OT OAHOW A0 YETLIPEX aMUHOKAUCIIOT.
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6. AHanor MHKPETMHa Mo M. 5, OTNNYaWMNUCA TEM, YTO YKa3aHHbIE aMMHOKUCOTbI

npeacrasnaot cobon Glu nnmn yGlu.

7. AHanor nHkpeTuHa no nbomy 13 nn. 4 - 6, OTNNYAKLWMNCA TEM, YTO YKa3aHHbIN

NVHKEP AOMONHUTENBHO COLEPXKUT CTPYKTYPY:
H-{NH-CH2-CH2-[O-CH2-CH2]m-O-(CH2)p-CO}n-OH, roe m npeacraBnaet cotow

noboe yenoe ymcrno ot 1 o 12, n npeacraesnset cobon nbdoe uenoe ymcno ot 1 go

12, n p paBHo 1 nnu 2.

8. AHanor nHkpeTnHa no nobomy 13 nn. 4 - 7, OTNNYaKWMNCA TEM, YTO yKa3aHHbIN

NMHKEP AOMONHUTENBbHO COAEPXUT OT OL4HOro A0 YeTblpex pparmMeHToB (2-[2-(2-amuHo-

3TOKCMW)-3TOKCU]-aueTun).

9. AHanor mHkpeTuHa no n. 1, oTnmyarwmnca Tem, Yto X17 npeacrasnsaet cobom K,

XUMNYECKN MOAUPDULMPOBAHHYIO MyTEM KOHBbHOraumm C 3ncumnoH-amuHorpynnon K-

BOKOBOM LiENM CO CreayroLen CTPYKTYPOW:
(2-[2-(2-amnHo-aTOKCK)-aTOKCU]-aueTnn)a-(YGlu)b-CO-(CH2)c-CO2H, roe a pasHO

0, 1 unn 2; b paeHo 1 nn 2; n ¢ npeactasnsaeT cobon uenoe Ymcno ot 16 go 18.

10. AHanor MHKpPeTMHa No N. 9, OTNNYaKOLWMNCA TEM, YTO a paBHo 1.

11. AHanor MHKpPETMHAa No N. 9, OTNNYaOLWMNCA TEM, YTO a PaBHO 2.

12. AHanor nHkpeTmHa no nodomy 13 nn. 9 - 11, oTNMYarLWMNCH TEM, YTO b paBHO 1.

13. AHanor nHkpeTmHa no nodomy 13 nn. 9 - 11, oTNMYaLWMNCH TEM, YTO b paBHO 2.

14. AHanor nHkpeTmHa no nobomy 13 nn. 9 - 13, OTAMYaOLWMNCA TEM, YTO C paBHO 18.

15. Ananor uvHkpetuHa no nwbomy m3 nn. 1 - 14, otnmuarowmmca 1em, 4vto Xi3

npeacrasnaet cobon aMel.

16. AnHanor uHkpetuHa no nwbomy m3 nn. 1 - 14, otnmuarowmmca 1em, 4vto Xi3

npeacraesnsaet codonm L.
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17. AnHanor uHkpeTtuHa no nwobomy m3a nn. 1 , oTnuyarwmncs Tem, 4to Xzo

npeacraesnaet cobon Aib.

-\
1

18. AHanor uHkpeTuHa no nwbomy m3 nn. 17, oTnuyarowmmca Tem, 4to Xos

npeacraesnsaet cobom E.

19. Ananor uHkpeTtuHa no nwbomy m3 nn. 1 - 18, oTnmuarowmmcs Tem, 4to Xoo

npeacraesnsaet cobom G.

20. AHanor uvHkpeTuHa no nwbomy m3 nn. 1 - 19, oTnMuarWmMmMca Tem, 4To Xs4

npeacraesnaet cobom G.

21. AHanor uvHkpeTuHa no nwbdomy m3 nn. 1 - 20, oTnmyarowmmcs Tem, 4to Xio

npeacraensaet cobon A.

22. AHanor MHKpeTuHa no n. 9, OTAMYaroLWMNCA TeM, YTO a paeHo 1, b paBHO 1, ¢ paBHO
18, X13 npeacrasnsaet cobon aMel, X1o npeacrasnaet cobon A, Xzo npeacraBnseT
cobon Aib, Xos npeactaenser cobom E, X0 npeacrtaenser cobon G un Xaa

npeancraenseT cobon G.

23. AHanor WHKpeTuHa, UMELWMA opMyny, BblBpaHHY0 M3 rpynnbl, COCTOAWEN N3
SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID
NO: 18, SEQ ID NO: 21 n SEQ ID NO: 23.

24. Cnocob ne4veHns 3aboneBaHus, BbIOpPaAHHOrO M3 rpynmnbl, COCTOALLEN N3 CaxapHOro
anaberta, OXUPEHMS, XUPOBOWM OONE3HM MNEeYeHKW, HearnkoronbHOro crearorenaTtuTa,
ANCAUNUAEMNN N METABbONMYECKOro CUHAPOMA, NMPW 3TOM yKasaHHbIM cnocob BKoYaeT
aTan:

BBEAEHMS HYXOAlOLWEMYyCa B 3TOM WHAMBUAYYMY 3(PDOEKTUBHOrO KONM4YecTsa

aHanora uHkpeTuHa no nrdomy n3 nn. 1 - 23.

25. Cnoco® nedvenns caxapHoro auabeta Il Tmna, npy 3TOM yKasaHHbIM Ccnocob
BKMHOYAET aTarn:
BBEAEHNS HYXLAKLWEMYC B 3TOM WHAMBUAYYMY 3P@EKTUBHOINO KONMMYECTBa

aHanora uHkpeTuHa no nrdomy n3 nn. 1 - 23.
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26. ®apmaueBTnyeckasa KoMno3numa, cogepxatlas:
aHanor MHKpeTmnHa no nrdomy n3 nn. 1 - 23; a Takke
dhapmavreBTUYECKM npMemnemMbIn HOCUTENMb, pasbaBuTenb nnu

BCrnomMmararesibHoe BELLECTBO.

27. AHanor umHkpetuHa no nobomy m3 nn. 1 - 23 Ansg NPUMEHEHUS MPU NEYEHUM
3aboneBaHuns, BbIOPaAaHHOrO U3 rpPynnbl, COCTOSAWEN U3 caxapHoro aunaberta,
ancnmnnaeMmmn,  KnMpoBol  BonesHu  nedeHn,  MeTabonuyeckoro  CMHAPOMA,

HeankoroneHOro crearorenatunta n OXKMpeHU4.

28. AHanor umHkpeTuHa no nobomy m3 nn. 1 - 23 Ansg NPUMEHEHUS MNPU NeYeHUm

caxapHoro gmabeta Il Tvna.

29. lpuMmeHeHne aHanora WHKpeTMHa no nwbomy m3 nn. 1 - 23 B M3roTOBNEHUN
NEeKapCTBEHHOrO CpeacTBa Ans nedveHus 3aboneBaHus, BbIOpPaHHOrO W3 rpynnbl,
COCTOSILLEN W3 caxapHoro awaberta, AUCIMNMAEMUN, XUPOBOW OONE3HM nedeHw,

meTabonnyeckoro cnMHApoOMa, HeankorofibHOro crearorenatuta 1 OXXMpeHua.

30. MpumeHeHne aHanora MHKpeTMHa no nwdomy m3 nn. 1 - 23 B U3rOTOBNEHUU

NeKapCTBEHHOro CpeAcTBa ANA neyYenHns caxapHoro auadeta Il Tvna.
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