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Jleuenne ¢ npuMeHEHHEM reTepoJHMMePHbIX CJMTBIX IPOAYKTOB HA OCHOBE PEJIAKCHHA

O06a1acTh TEXHHKH, K KOTOPOH OTHOCHTCSI H300peTeHne

Hacrosimee n3o0pereHne 0OTHOCUTCS K CIIOco0aM JIeUeHUs1 ¢ MPUMEHEHNUEM IreTepOIUMEPHbIX
CITUTBIX MPOAYKTOB HA OCHOBE pejlakCHHA. B 4aCTHOCTH, HAcTOsIIIee N300pPETEeHNE OTHOCUTCS K

crioco0aMm JIeYeHHst ¢ MPUMEHEHUEM CIIMTBIX MPOAYKTOB HA OCHOBE pPeJIaKCHUHA-2.
YpoBeHb TeXHUKHU

Penakcun npencrasiser coOOi NENTUAHBIA TOPMOH, KOTOPBIH OTHOCUTCS K CyTIepPCEeMENHCTBY
WHCYJIMHA. Y JIOJEH CEeMENCTBO MENTHAAa PEeJakCHHA BKJIKOYAET CeMb MENTUIOB C BBICOKHUM
CTPYKTYPHBIM CXOACTBOM, HO HU3KMUM CXOACTBOM MOCJENOBATENbHOCTEN: peNlakCuH 1, 2 u 3 u
uHcynnHononobueie mentuasl INSL3, INSL4, INSLS u INSL6. Berpeuaromuecs: B npupoae
PEaKCUHBI COCTOST W3 TMOJUNENTHAHBIX Heneil A u B, KOBaJeHTHO CBSI3aHHBIX JBYMS
MEKIETOUYeYHbIMA ~ OUCYIbGUAHBIMUA  CBs3siMu.  Llemb A WMeeT  JOMOJHUTEIBHYIO
BHYTPULIENIOYEYHYIO AUCYJIbGUAHYIO CBA3b. | €Hbl peJakCHMHAa KOOUPYIOT MPOTOPMOHBI CO
ctpykrypoit B-C-A (nmonmunentunubie nen B u A, cBszanubie nentuaom C). IIporopmon
MIOJIBEPTAETCs SHIAOMPOTEOTUTHUECKOMY pacileryieHuo ¢ nomombto ¢pepmentos PC1 u PC2 s

ynanenus nentuna C nepen cekpenuei 3peyioro pelakCHHa.

Penakcun mpencrasisier cOOOM MIEHOTPOIHBIN TOPMOH, KOTOPBIiA, KaK U3BECTHO, OMOCPEIyeT
M3MEHEHHsI CHCTEMHOW N'éMOMHAMUKHY U aJalTUBHbIE N3MEHEHUs TIOUeUHON (PyHKIIMU BO BpeMsI
OepemenHocTH. Takke ObUIO MOKA3aHO, YTO PENAKCUH XaPAKTEPU3YeTCsl MPOTHBOPHUOPO3HBIMU
CBOWCTBAMH U XapaKTepH3yeTcs MoJjie3HbIMU 3(pdekTamMu mpu cepaedHOil HEeAOCTaTOYHOCTH,
HampuMep, B CJIydae OCTPOH IEKOMIIEHCHPOBAHHOHN cepaeyHoil HemoctatouHocTH (ADHEF).
CepnedHas HENOCTaTOYHOCTb AaCCOLMUPOBAHA CO 3HAUUTENbHOW 3a00JI€Ba€MOCTBIO U
cMepTHOCTBIO. (OHa XapakTepu3yercsl CIOXHBIM pPEeMOJENMPOBAaHUEM TKaHEH, BKIIOYas
MOBBIIIEHHYIO THOENb KapANOMHOLIMTOB U MHTEPCTULHANBHBINA (udpo3. PenakcuH akTuBupyer
psSIl CUTHAJBHBIX KAacKaJOB, KOTOpbIE, KaK ObUIO TOKA3aHO, SIBJSIFOTCS OJNAaronpHsTHBIMU B
YCIOBHAX HINEMHUH-peniepPy3ud M CepAeYHOM HENOCTaTOYHOCTH. OJTH CHTHAJIbHBIE MYyTH
BKJIFOUAIOT aKTUBALMIO (POCHOMHOZUTHI-3-KMHA3HOTO MyTH U aKTHBALMWI CHUTHAIBHOTO MyTH
okcupa azorta (Bathgate RA ef al. (2013) Physiol. Rev. 93(1): 405-480; Mentz RJ ez al. (2013) Am.
Heart J. 165(2): 193-199; Tietjens J ef al. (2016) Heart 102: 95-99; Wilson SS et al. (2015)
Pharmacology 35: 315-327).



Cpenn mauueHTOB C CEPIEYHON HENOCTATOYHOCTBIO 3HAUYMTENbHAS CYONOMYJSIIHS TaKXKe
crpanaet ot jgeroyHoi runeprensuu (nauueHTs! ¢ HF+PH). CornacHo onenkam npumepHo 50%
NALUEHTOB C CEPAEUYHON HEAOCTATOUHOCTBIO C COXPaHEHHOH (pakimeli BIOpOca TaKkke CTPaaaroT
OT JIETOYHOW T'MIIEPTEH3UH, NIPU 3TOM B ClIydae MALUEHTOB C CEPAECYHON HENOCTATOYHOCTBIO CO
CHIDKEHHOH (pakiue BpiOpoca 3To uucio ysenuuubaercs 10 60% (Guazzi, (2014) Circ Heart
Fail ., 7:367-377;, Miller et al., (2013) JACC Heart Fail., 1(4):290-299). Bbuto mokasaHo, 4ToO
MALMEHTh], CTPAJAKoIINe OT CEepAEYHOM HEAOCTaTOYHOCTH C JIETOYHOM TUIEPTEH3UEH,
XapaKTepU3YIOTCs] CHUKEHHOW BBDKHMBAEMOCTBIO IO CPABHEHMIO C MALlUEHTaMH C CEPAEUHOM
HEIOCTATOYHOCTHIO 0e3 jierounoi runeprensuu (Barnett and De Marco, (2012) Heart Fail. Clin.
8: 447-459). Y mauueHToB ¢ CEPAEYHOH HENOCTATOYHOCTBIO YBEJIUYEHUE WM YMEHBIICHHE
PACCUMTAHHOTO IUACTOJIMYECKOrO AaBiieHWss B JjierouHod aptepun (ePAD) nHa 3 mwm pr. cr,
SKBUBAJIEHTHOE YBEJIMYEHUIO WIM YMEHBIIEHUIO CpPEJHEro JaBJI€HHUs B JIETOYHON apTepuu
(mPAP) Ha npumepHO 4 MM PT. CT., OBUTIO aCCOLIMUPOBAHO C YBEJINYCHHUEM HIIH YMEHBIICHUEM
CMEPTHOCTH OT CEPICYHO-COCYAUCTHIX 3a00neBanuii Ha 24% u Ha 19% cootBeTcTBeHHO (Zile MR,
et al. (2017) Circ Heart Fail., 10:€003594). Cumwxenne mPAP Ha 4 MM pT. CT Takxe
ACCOLIMMPOBAHO C YJIyYIIEHHUEM B OTHOLIEHHUHU OJBIIIKHY Y MALIUEHTOB, CTPAJAIOLINX OT CEpAECUHOM
HEIOCTATOYHOCTH U JieroyHoi runeprensuu (Solomonica A, et al. (2013) Circ Heart Fail., 6:53-

60).

Knunanueckue wucnbiTaHus ObUIM TPOBEIEHBI C TNPUMEHEHHEM HeMOAH(DHULUPOBAHHOTO
PEKOMOMHAHTHOIO YENIOBEUECKOTO pPelakCHHa-2, cepeiakcuHa. HenpepblBHOE BHYTPHUBEHHOE
BBE/ICHUE CEpeaKCHHA TI'OCHUTAJM3UPOBAHHBIM MALMEHTAM CHIDKAIO MapKepbl CepAedHOro,
MOYEYHOT0 U NeueHOoYHoro noBpesxaenus u 3actosi (Felker GM et al. (2014) J. Am. Coll. Cardiol.
64(15): 1591-1598; Metra M et al. (2013) J. Am. Coll. Cardiol. 61(2): 196-206; Teerlink JR ef al.
(2013) Lancet 381(9860): 29-39). CepenakCuH Takke MPOASMOHCTPHPOBAJ YIIy4IIEHHUs 3HAUESHHUH
AaBJIEHUs! B JIETOYHOI apTepUH, CEPAEUHOr0 BHIOPOCAa M CUCTEMHOTO U JIETOYHOTO COCYAMCTOrO
COTPOTHBJIEHHUs] Y 3TUX NMALMEHTOB B Cily4ae mpuMepHO 20-4acoBOI HempepbBHOW HHQY3UH
(Ponikowski et al., (2014) European Heart Journal 35:431-441). OgHako BCIeACTBHE OBICTPOTO
BBIBEZICHHSI CEpEJIaKCHHA M3 KPOBOOOPAIIECHHUS MALMEHTOB TepaneBTuueckne 3pdextsr Oblam
OrpaHUYEHHBIMHU, U TOJOXKHUTEIbHbIE 3(PPEKThl OBICTPO HCUE3ANH, KaK TOJBKO MPEeKpalnanach
BHYTPUBEHHAs] WHBEKIMA. B HONOIHEHME, MPUMEPHO ONHA TPETh IMALUEHTOB HCIBITHIBAIN
3HAYUTEIbHOE TAJeHHE apTEePHAIbHOrO pAaBieHuss (>40 MM pT. CT.) MOCIE TOJYYEeHHUS
CepeslakCHHAa BHYTPUBEHHO, B PE3yJbTATE YEro J03y MOTPe0OBaJOCh CHU3UTDH HATIOJIOBUHY WU

naxke OoJIbIIE.



B WO 2013/004607 u WO 2018/138170 omucansl NOJUNENTUAB PEKOMOMHAHTHOTO
pENaKkCHUHA, B KOTOPBIX pelakcUH A U penakcuH B cinuThl B OAHY LieNb C MOMOIIBIO JINHKEPHOTO
nentuna. B WO02013/004607 onucaH peKOMOMHAHTHBIA PENAaKCUH C JIMHKEPHBIM IENTHAOM,
COCTOSIIIUM M3 IO MEHbLIEH Mepe NATH aMHHOKUCIOT M MeHee 4eM 15 amMuHOkucnor. B
WO 2018/138170 onucan peKOMOWHAHTHBIIN PENIAKCHH C JUHKEPHBIM MENTUIOM, COCTOSIIUM H3

10 MeHbIel Mepe 15 aMMHOKHUCIOT.

Y4uTbiBass MHOTOOOEIIAIOINNE KIMHUYECKHUE HCCIEAOBAHMS, MPOBOIUMbBIE HAa HACTOSIIUN
MOMEHT C HeMOIH(DHUIMPOBAHHBIM PEKOMOWHAHTHBIM PEJAKCHHOM, OCTAeTCsl MOTPEOHOCTH B
JOTIOJTHUTEJIbHBIX ~ PEKOMOWHAHTHBIX ~PENAKCHHAX, KOTOPbIE COXPAHSIOT OHOJIOTUYECKYIO
AKTUBHOCTh peJIaKCMHA U O0ECIeYMBAIOT TaKHWe MPEUMYIIECTBA, KAK YBEJIUYEHHBIN MEPHON

NOJyBbIBEIICHHSI, YAOOHBIH IyTh BBEACHHUS U YAIOOHOE BBEIEHHE O3B
CyumHocTb H3o0pereHust

Hacrosiimee n3o0pereHne OTHOCHTCS K MPUMEHEHUIO TeTePOIUMEPHBIX CIHUTBHIX MPOAYKTOB,
O0NafaroIuX aKTHBHOCTBIO PENIAKCHHA, B JIEUEHHHM CyOBEKTOB, CTPANAIOIIUX OT CEpIeuHON
HEeoCTaTOYHOCTH ¢ JierouHo runeprensueit (HF+PH). Jleuenne cyobexkroB ¢ HF+PH xak pas

TaK{ OCTAETCs 3HAUMMON HEYAOBJIETBOPEHHON MOTPEOHOCTHIO.

Taxum 006pa3zom, B OJTHOM acCIIEKTe B HACTOALIEM H300pEeTEHHH PEAYCMOTPEH CIIOCO0 JIeUeHHSI
cyOBeKTa C CepAeYHON HEeNOCTATOYHOCTBIO C JITOYHOH THIEpTeH3Hel, MpU 3TOM Crocod
BKJIIOYAET BBEAECHUE CYOBEKTY 3()(EKTHBHOTO KOJMUECTBA FeTEPOIUMEPHOrO CIIUTOTO MPOAYKTA,

IIPU 3TOM I'eTePOAUMEPHBIH CIIUTBIA MPOIYKT CONEPKUT:

(1) mepBBIli OMEH TreTepOAMMEpH3AlNY, COCAMHEHHBIH C 1O MEHbIIEH Mepe OIHUM

MOJIMINECIITUAOM LENU A pei1akCHa UK €ro BapuaHTOM, U

(1) BTOpOHi [IOMEH TreTepoaMMEpPHU3aLlH, COSIUHEHHbIH C 1O MEHbIIEH Mepe OJHHUM

MOJIMNCIITUAOM LENU B peilakCHa U €r0 BapuaHTOM,

II€ NepBbli JOMEH TIeTepOoJAMMEpU3alui TIeTePOAUMEPU3YEeTCsl CO BTOPBIM  JOMEHOM
reTepoOAUMEPHU3ALIUN, U T€ FeTePOIUMEPHBIN CIUTBIA MPOAYKT XapaKTePU3YeTCsl aKTUBHOCTBIO

peJaKkcuHa.

ITonoOHBIM 00pa3oM B HACTOSIIEM H300PETEHUHM MPEAYCMOTPEH Te€TEePOAUMEPHBIA CIUTBIN
NPOAYKT JJIsl IPUMEHEHHs B JICUEHHH CYObEKTa C CepPIeYHON HEeNOCTATOYHOCTBIO C JIETOUHOU

TUIEPTEH3UEN, IPU 3TOM IeTePOJIUMEPHBIN CIUTHINA MPOAYKT CONEPIKUT:



(1) mepBbIil TOMEH TreTepONMMEpPU3ALNH, COCOUHEHHBIH C 1O MEHbLIEH Mepe OJHUM

MNOJIMNCIITUAOM LIECITHU A pei1akCHa Wik €ro BapuaHTOM, U

(11) BTOpOW MOMEH TreTepOAMMEPU3ALINY, COEAMHEHHBII C IO MeHbIIeH Mepe OJHHUM

TIOJIUIIENTUIOM Iieru B pe€aakCrHa U €ro BApUaHTOM,

I7le TepBbll JOMEH TreTepoANMEpHU3allMd TeTePOAUMEPU3YEeTCs CO BTOPbIM  JOMEHOM
reTepoAuMepU3aLNY, U € FeTePOIUMEPHBIN CIUTBIM MPOIYKT XapaKTepU3yeTCsl aKTUBHOCTHIO

peJakcuHa.

[TonoOHbIM  00Opa3oM B  HACTOALIEM HM300pPETEHHWH MPENyCMOTPEHO  IPHMEHEHHE
reTepOAUMEPHOIO CIUTOrO MPOAYKTAa B U3TOTOBJIEHUH JIEKAPCTBEHHOTO Ipenapara s JeueHus
cyObeKkTa C CepAeyHOW HEOOCTATOYHOCTBIO C JIETOUHOW THIIEPTEH3UeH, TMpU 3TOM

reTepOAUMEPHBIN CIUTBIA NPOAYKT CONEPIKUT:

(1) mepBBIil MOMEH TeTepONUMEpPU3ALNH, COCOUHEHHBIH C 1O MEHbLIEH Mepe OTHHM

MNOJIMNCIITUAOM LENU A pei1akCHa Uk €ro BapuaHTOM, U

(11) BTOpOIi OMEH TIeTepOANMEPHU3ALNN, COECAMHEHHBI C 1O MEHbIIEeH Mepe OJHHM

MNOJIMNCIITUAOM LECITHU B pei1akCHuHa U €ro BapUaHTOM,

rac HepBblﬁ AOMCH Te€TepoaAuMEepUusaiuu rerepoauMepmu3yeTca CO BTOPbIM JOMCHOM
rerepoaumMepusaliv, U rae FeTepOHHMeprlﬁ CIIUTHIN IMPOAYKT XapaKTCPU3yE€TCA aKTUBHOCTBIO

penakcuHa.

B HekoTOpbIX BapuaHTax OCYLIECTBJIEHHS LeNMb A pelakcMHa U Lenb B  penakcuHa
reTepOAUMEPHOTrO CIUTOTO MPOAYKTA KOBAJIEHTHO CBSI3aHbI OHON UM HECKOJIBKUMU (HampuMmep,
IBYMS) MEXLETIOUYEUHbIMH CBSI3SIMH, MPENNOYTHTEIBHO ONHOH HMJIM HECKOJbKUMH (Hampumep,
IBYMS1) MEXKIIETIOUEUHBIMH AUCYJIbMUIHBIMU CBA3IMU. B HEKOTOPBIX BapHAaHTaX OCYINECTBICHUS
Lenb A peilakcuHa U Lienb B penakcuHa He CBSi3aHbI KOBAJEHTHO APYT C APYTOM C MOMOLIBIO

AMHWHOKHUCJIOTHOI'O JIMHKEDA.

B HekoTOphIX BapHaHTAaX OCYLIECTBJICHUS LEMb A pellakCHHA MPeAcTaBiisieT coOol nemb A

penakcuHa-2, a enb B penakcuHa npencrapisieT codoii nenb B penakcuna-2.

B nmpeanouyTuTenpHBIX  BapUaHTaxX ~ OCYLIECTBIEHUS INEPBbII W BTOPOH  JOMEHBI
rereponuMepusanuu nonydeHsl u3 Fc-obmactu ummyHornoOynuHa, Hampumep, Fc-oOmactu
ummyHnornoOynuHa G (IgG) (“nepsas Fc-obnacts” u “Bropast Fc-obnacts”). Ilepsas u Bropas Fc-

oOmnacTu MOryT conepkarb koHcTaHTHbIE ToMeHbl CH2 w/unn CH3. [IpennouturensHO nepsas u



BTOpas Fc-obmactu conepxar CH2 u CH3.

B  anpTepHAaTHBHBIX  BapUaHTaX  OCYLIECTBJICHUs MEPBbIAI U BTOPOHM  JOMEHBI

reTeponuMepusanuu nony4ders! u3 Fab-obnactu ummyHornoOynuHa.

B eme ogHuX anbTepHATHUBHBIX BApUAHTaxX OCYILIECTBICHHUS NEPBbIH W BTOPON JOMEHBI

reTepoANMEpPU3ALIH TeTePOAUMEPU3YIOTCS ¢ 00pa30BaHIEM MaPAUIENbHBIX CyNepCIUpaIeH.

B HEKOTOPBIX BapUaHTaxX OCYWECCTBIICHHUA LCIIb A pei1akCuHa COEAMHEHA C IEPBBIM JOMECHOM
retrepoauMepusau (Hampumep, mepBoil Fc-00macTbio) MOCPEACTBOM — COEIMHHUTEIBHOTO
3JIEMEHTA, U LIEMb B penakcuHa CoeMHeHa CO BTOPBIM JOMEHOM reTePOIUMePH3aIiK (HapuMep,
BTOpOil FC-00/acThi0) TOCPENCTBOM COEAMHHUTENLHOTO JJIEMEHTa. B mpeanodTHuTeTbHBIX
BapHaHTax OCYIICCTBICHUA OAWUH WK MNOPEATIOYTUTEIIBHO o6a COCAUHUTCIIBHBIX JJICMEHTA

MPEICTABIISIOT COOON MOTUTIEITHIBI.

B HexkoTOpbIX BapuaHTax OCYILECTBJIEHMs 10 MEHbIIEH Mepe OANH COEAUHUTENbHbIN 3JIEMEHT
NpPEACTaBIsIeT COOOW MONWUNENTHI C AJIUHOH, cocTaBisiromeld or 6 no 40 aMHUHOKHCIIOT.
[IpennoururenbHO 00a COEOUHHUTENIBHBIX 3JIEMEHTA MPEACTABISIIOT COOOH MOJMIIENTHIBI C
JUIMHOW, cocTaBisiromerdn or 6 g0 40 aMUHOKHCIOT. B mpeanodYTuTenbHBIX BapUaHTax
OCYILIECTBIIEHUsT O MEHbINEH Mepe OAWH COENUHHUTENbHBIN 3JIEMEHT IpPEACTaBIseT COOON
NOJIMMENTH C JUTMHOM, coctaBisiromied 21 amMuHOKHCIOTY. B 0COOEHHO mpeAmnodTUTENbHBIX
BAPUAHTAX OCYIIECTBIICHHUS 00a COSMHNUTENbHBIX HJIEMEHTA MPEACTABIISIOT COOOH MOIUMETITHIBI
C IJIMHOM, cocTaBisitoiel 21 aMUHOKHUCIOTY. B onpeneneHHbIX BapuaHTaX OCyLIECTBICHHs 00a
COEUHUTENbHBIX 3JeMeHTa uMeroT nocnenosarenbHocTh GGGGSGGGGSGGGGSGGGGGS
[SEQ ID NO: 5].

B mpennmoutuTenbHBIX — BapuaHTax ~— ocyiuecTteieHuss C-KOHell  MEpBOro  JOMeHa
rerTeponuMepusanuu (Harpumep, nepsoii Fc-o0macti) coennneH ¢ N-KOHIOM 1ienH A pelakCHHa,
u C-KOHeI[ BTOpPOro IOMeHa rerepoauMepusanuu (Hanpumep, sropoii Fe-obnactu) coennnen ¢ N-
KOHIIOM LICITN B pE€lIakCHuHa. B AJIBTCPHATHUBHBIX BaAPHAHTAX OCYLICCTBJICHUS N-KOHeI_I nepBoro
JIOMeHa rereponumepusanun (Hampumep, nepsoi Fc-obnactu) coenunen ¢ C-kOoHLOM menu A
penakcuHa, 1 N-KOHEI BTOPOro JOMEHa rereponuMepusannu (Hampumep, BTopor Fc-obmactm)

coeauHeH ¢ C-koHLoM nenu B penakcuna.

B HexkoTOpbIX BapuaHTax OCYILECTBJEHMS MEPBbIII U BTOPOH AOMEHBI reTepOoAUMEpU3aLUU
(mammpumep, mepBas U Bropas Fc-o0macTu) conmepkaT COAEHCTBYIOLINE Te€TEPOIUMEPU3ALINH
AMMHOKHUCIIOTHbIE MYTalUUd WWIM MOAU(DUKALUY, TPENNOYTHTEIbHO aCHUMMETPHUYHBIE

COIEHCTBYIOLIME TeTePONUMEPH3ALUN aMUHOKHUCIOTHBIE MyTalUud W/uian moxudukauuu. B



NPEANOYTUTENBHBIX ~ BapUAaHTAX  OCYIIECTBJIEHMsS  COAEHCTBYIOLIWE TIeTepOAUMEpU3aLUU
AMMHOKHCIIOTHbIE MYyTAallMM NPEACTaBJSIIOT coOoi myramuu no Tumy “Fe-Beictym” u “Fe-
BHanuHa”. B 0COOEHHO MpeanoYTUTENbHBIX BAPHAHTAX OCYIIECTBJIEHHS MyTaluu mo tumy “Fc-
BoicTynl’ U “Fc-Bmamuua’ mpucytcTtBytoT B foMmeHax CH3. B mpennodtuTesbHBIX BapHUaHTax
ocymecTBieHus: nepsasi Fc-obmacte comepxut myrauuu no tuny “Fc-Bbictym”, a Bropas Fc-
obnacte comep:kuT Mmytanmu no tuny “Fc-Bmaauna’. B kadecTBe anbTepHaTHBBI nepBasi Fc-
obnacTe umeeT Mytanuu no tuny “Fc-Bmanuua”, a Bropas Fc-001acTe nMeeT MyTauuu mo THITy
“Fc-BpicTyn”. IlpenmodrurenpbHO CONEWUCTBYIOIIME TeTepOAUMEpPU3aLlud aMHHOKHCIOTHBIE
MyTaLUH MpeaycMaTpuBaroT myrauuu no tuny “Fe-smaauna” Y349C, T366S, L368A u Y407V
W UX KOHCEpBaTUBHbBIE 3aMeHbl B 01HOM AoMeHe CH3; u mytauuu no tuny “Fc-soictyn” S354C
u T366W unu nx koHcepBaTHBHbIE 3aMeHbI B ipyroM nomeHe CH3, rae Hymepaliysi aMUHOKHUCIIOT

cootBercTByeT EU-unnekcy cornacHo Kabat.

B BapuaHTax OCyIIeCTBIEHHUS JIFOOOTO acleKTa HACTOALIEr0 N300pETEeHHs! MOJUNENTH LEeH
A penakcuHa-2 CONEPKHUT IMOCIENOBATENbHOCTh, n3j0keHHyI0 non SEQ ID NO: 1, unu ee
BapUaHT, U MONUMNENTHU] Lienu B penakcrHa-2 cofep kKUT NOCIe10BaTENbHOCTb, H3JI0KEHHYIO M0]1
SEQ ID NO: 2, unu ee BapuaHT. B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHUS MOJUNENTH Lenu A
penakcuHa-2 COAepKUT aMUHOKUCIOTHYO MyTanuio KOH, K17M unu K171, npeanodturensHo

K9H.

Takxe B HacToseM M300pETEHHH MPEAYCMOTPEH CIOCOO JIeYeHUs] CyObeKTa ¢ CepledHON
HEJJOCTATOYHOCTBIO C JIETOYHOH TMIEPTEH3UEH, IPU 3TOM CIOCO0 BKIIIOYAET BBEIEHHE CYOBEKTY
3¢ PEeKTUBHOrO KOJMYECTBA I'€TEPOJUMEPHOrO CIUTOrO MPOAYKTA, IPU 3TOM I'eTepOTUMEPHbIH

CJIUTBIN MPOAYKT COAEPIHKHUT:

1) cnutelil nonunentua FeX-con-A u
(11) cnutelil nonunentua FcY-con-B,
rae

A npenctasisier coOoil Lienb A pellakCHHA WK €€ BApUAHT, HapuMep, Lenb A pelakCiHa-2 WU

€e BapHUaHT,

B mpencraensier coboii nenb B penakcrHa WK ee BApUAHT, HAIPUMED, LeTb B penakcuHa-2 uiu

€e BapHUaHT,

FcY npencraBmser coboit  Fc-obmacte  ummynHornoOymmuna  (Hampumep, IgGl) ¢

AMMHOKHUCIIOTHBIMU ~ MyTauMsMH w/umu  Moaubukamusmu no tuny “Fe-Bmaguna”,



MPEeANnoOYTUTENbHO  coaepkamyro aomMeH CH3 ¢ aMUHOKUCIOTHBIMM — MyTaLUsMHU

Y349C:T366S:L368A:Y407V nunu ux KOHCEpBAaTUBHBIMU 3aME€HAMU,

FcX mpencraBmser coboit  Fc-obmacte  ummynornoOymmuna  (Hampumep, IgGl) ¢
AMUHOKHCJIOTHBIMH ~ MyTalMsiMd W/ momudukaumsmu  no  tuny  “Fe-Beictyn”,
NpEeAnoUTUTENbHO coaepakattyto fomMeH CH3 ¢ amuHokuciaoTHeiMu MyTauusMu S354C: T366W

HJIN UX KOHCCPBAaTHBHBIMU 3aMC€HAMU, 1

CoNn MPenCTaBysieT COO0M COeMUHUTENBHBIN 3JIEMEHT, HAITPUMEP COEAMHHUTEIbHBIN MMOTUITENITHI,
npennoyTuTenbHo umeromuii nocnenoarebHOCTb GGGGSGGGGSGGGGSGGGGGS [SEQ ID
NO: 5],

rae HyMmepauuss aMuHOKHCIOT cooTrBercTByer EU-unnekcy cormacHo Kabat, rme FcX
rereponumepusyercs ¢ FcY, um rae rereponuMeEpHBIN CIUTBIA MPOAYKT XapakTepU3yercs

AKTUBHOCTBIO PECJIaKCHHA.

ITonoOHBIM 00pa3oM B HACTOSIIEM H300PETEHUH IMPENYCMOTPEH T'€TePOAMMEPHBIA CIHMTBINA
NPOAYKT JUIsI PUMEHEHHUSI B Crocole JieueHHs CyOBeKTa C CEepAedHON HENOCTATOYHOCTHIO C

JIETOYHOW FMINEPTEH3UEH, TPU STOM reTePOAUMEPHBIN CIUTBIN NPOAYKT COAECPIKHUT:
1) cnutelil nonunentua FeX-con-A u

(11) cnutelil nonunentua FcY-con-B,

rue

A nipenctasisier coOOi Lienb A peflakCHHA WU €€ BAPUAHT, HAPUMED, elb A pelakCUHA-2 UITH

€e BapHUaHT,

B npencraensier coboii ienb B penakcrHa UK ee BApUAHT, HAMPUMED, Lienb B penakcuHa-2 uiu

€e BapHUaHT,

FcY npencraBmser coboit  Fc-obnmacte  ummyHornobymmua  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMH ~ MyTaUMsMH w/uimu  MopgudukammsiMu no tuny Fc-smagmna”,
NPEANOUYTUTENbHO  copepxkamyro gomeH CH3 ¢ aMMHOKHUCIOTHBIMM — MyTalUsMU

Y349C:T366S:L.368A:Y407V nnu ux KOHCEpBAaTUBHBIMU 3aME€HAMU,

FcX mpencrasnser coboii  Fc-oOmacte ummyHormoOynuHa  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMM ~ MyTaUWsMH  W/wimm — MomubukauusmMu no  tuny  “Fe-Beictym”,

NPEANOUYTUTENBHO copepxkainyo noMeH CH3 ¢ amuHokucnotHeiMu MyTauusMu S354C:T366W



HJIN UX KOHCCPBATHBHbIMU 3aME€HAMU, U

con MpencTaBysieT COO0 COeTUHUTENBHBIN 3JIEMEHT, HAlIPUMep COSANHHUTEIbHBIN ITOHUITeTITH/,
npeanoyTuTesbHo umerouii nocnenosarebHOCT GGGGSGGGGSGGGGSGGGGGS [SEQ ID
NO: 5],

rIe HyMepauusi aMHUHOKHCIOT cooTBercTByer EU-unnmekcy cormacHo Kabat, rme FcX
rereponumepusyercs ¢ FcY, um rme rereponuMepHbIH CIUTBHIM MPOAYKT XapaKTEPU3YeTCs

AKTUBHOCTDBIO PE€JIaKCHHA.

[TonoOHbIM  00Opa3oM B  HACTOALIEM HM300pPETEHHWH MPENyCMOTPEHO  IPHMEHEHHE
reTepOAUMEPHOIO CIUTOrO MPOAYKTAa B U3TOTOBJIEHUH JIEKAPCTBEHHOTO Ipenapara s JeueHus
cyObeKkTa € CepAeyHOW HEOOCTATOYHOCTBIO C JIETOUHOW THIEPTEH3UEH, TMpHU 3TOM

reTePOAUMEPHBIN CIUTBIA NPOAYKT COAEPIKUT:
1) cautelil nonunentua FeX-con-A u

(11) cautelil nonunentua FcY-con-B,

rae

A npencrasisieT coOOM Lienb A pellakCHHA WM €€ BApUAHT, HAIpuMep, [erb A pelakCuHa-2 WU

€e BapHUaHT,

B npencrasnsier coboit nenps B penakcuHa wiu ee BapuaHT, HapuMep, Lemnb B penakcuna-2 win

€e BapUaHT,

FcY npencraBmser coboit  Fc-obmacte  ummyHornoOynuna  (Hampumep, IgGl) ¢
AMMHOKHUCJIOTHBIMM ~ MyTaUMsMH  w/uim  Mopgudukamusmu 1o tuny Fc-Bmagmna”,
NpEeaNoYTUTENbHO  cozepxkamryto  nomeH CH3 ¢ aMUHOKMCIOTHBIMH — MyTalUsSIMU

Y349C:T366S:L.368A:Y407V nnu ux KOHCEpBAaTUBHBIMU 3aME€HAMU;

FcX mpencraBmser coboit  Fc-obnmacte  ummyHornoOymmua  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMH ~ MyTaUWsSMH  Wwimi  MomubukauusmMu no  Ttuny  “Fe-Beictym”,
MPEANOUYTUTENBHO copepxkalnyro noMeH CH3 ¢ amuHokuciaoTHbiMu MyTauusmu S354C. T366W

HJIN UX KOHCCPBATHBHbIMU 3aME€HAMU, U

con MpencTaBysieT COO0M COSUHUTENBHBIN 3JIEMEHT, HAIPUMEP COSANHHUTEIbHBIN IMOTHITCTITH/,
npeanoyTuTenbHo umeroiuii nocnenosarebHOCT GGGGSGGGGSGGGGSGGGGGS [SEQ ID
NO: 5],



rae Hymepauuss aMuHOKHCHIOT coorBerctByer EU-unnekcy cormacHo Kabat, roe FcX
rereponumepusyerca ¢ FcY, u roe rereponuMeEpHbIN CIUTBIA MPOAYKT XapakTepU3yeTcs

AKTUBHOCTBIO PCJIaKCHHA.

B 0CO0EHHO mNpeAnmoYTHTENbHBIX BApUAHTAX OCYLIECTBJICHUS Te€TEPOAMMEPHBIH CIIUTHIM
NPOAYKT COAEPIKUT CIUTHIM NOJUMENTHI C AMUHOKHCIOTHOM rocneaoBatenpHocThio o SEQ ID

NO: 11 u cIUTBIM TONMUNENTH ¢ aMUHOKHCIOTHOM nocienoBaTeabHOCThIO oa SEQ ID NO: 20.

B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHHUs JIOOOro acmeKTa HACTOSIIEero H300peTeHus
reTepOAUMEPHBIN CIIUTHIN MPOAYKT IAOMOJHUTEIHHO COAEP:KUT OAMH WM Heckoiibko Fab, rme
HEeo0s3aTeIbHO TeTEPOAUMEPHBIN CITUTHIN MPOAYKT comep:kut oauH Fab, csi3aHHbI ¢ N-KOHLIOM
MEepBOro JIOMEHa TreTepoauMepusanvu (Hampumep, mnepsBoil Fc-obmactu), u BrOpoii Fab,

CBsI3aHHBIN ¢ N-KOHIIOM BTOPOTO IOMEHa reTeponuMepusanuu (Hanpumep, Bropoit Fc-obnmactn).

B HeKOTOpBIX BapWaHTaxX OCYIIECTBJIEHHs JIOOOro acmeKTa HACTOSIIEero H300peTeHus
reTEePOIUMEPHBIA CIUTBIA MPOAYKT AOMOJHHUTENBHO CONEPKUT MOJMIIENTHI BTOPOH memu A
peNaKCHHA WM €r0 BAPHAHT, COCAUHEHHbIE ¢ N-KOHIIOM IEPBOrO IOMEHA TeTepOIUMEPU3aLInN
(mammpumep, nepBoii Fc-o0nactu), 1 monumentyua BTOPOH Lienu B penakcuHa WM €ro BapUaHT,
coennHeHHble ¢ N-KOHLIOM BTOpPOro AOMEHa rerepoauMepusanuu (Hampumep, BTopoi Fc-
oOyactu), rme HeoOsI3aTeNbHO BTOpasl LeMb A peakCHHA COEAMHEHA C TEPBBIM JTOMEHOM
rereporuMepusanuu  (Hanpumep, nepBoi Fc-o0macTeio) MOCPENCTBOM COEOUHHUTEIBHOTO
NOJIMIIENTHIA, U BTOpasi Lienb B penakcuHa coeanHeHa Co BTOPbIM JOMEHOM TreTepOIuMepU3aLui

(Hanpumep, BTOpoii Fc-001acThi0) TOCPENCTBOM COSAMHUTENBHOTO MOIHUIIENTH/AA.

B npyrom acmnekTe B HacTOsIEM M300PETEHHHU MPENyCMOTPEH Crocod JiedeHus: cyObekTa C
CepACYHON HEIOCTATOYHOCTBIO C JISTOYHOW TUIIEPTEH3UEH, P 3TOM CIIOCO0 BKITFOYAET BBEICHHE
cyObekTy 3(@QeKTHBHOrO KOJMYecTBa TIE€TEPOAMMEPHOrO CIIUTOrO TPOAYKTA, NPU STOM

reTePOAUMEDPHBIN CIUTBIA NPOAYKT COAEPIKUT:

1) FcX-B-L-A u FcY, neoGs3arensho FcY-B-L-A; nmn
(1)  FcY-B-L-A u FcX, neoOsizarensHo FcX-B-L-A;

rae

FcY npencraBmser coboit  Fc-obmacte ummynornobymmua  (Hampumep, IgGl) ¢
AMMHOKHCIIOTHBIMM ~ MyTauMsMud w/uimu  Mopgudukammsismu no tuny Fe-smagmna”,
NPEANOYTUTENbHO — copepxkamyro gomen CH3 ¢ aMMHOKMCIOTHBIMM — MyTalUsMHU

Y349C:T366S:L368A:Y407V nunu ux KOHCEpBAaTUBHBIMU 3aME€HAMU,
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FcX mpencraBmser coboit  Fc-obmacte ummynHornobymmua  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMM ~ MyTaUWsMH  W/wimm  Momubukauusmu no  tuny  “Fe-Beictym”,
MPEANOUYTUTENBHO coaepxkainyto noMeH CH3 ¢ amuHokucnotHeiMu Mytauusamu S354C:T366W

NI UX KOHCEPBATUBHBIMH 3aME€HAMMU,

B npencrasnsier coboit uens B penakcuHa wiu ee BapuaHT, HampuMep, Lenb B penakcuHa-2 wim

€€ BapHaHT,

A nipencrasisier coOOi Lienb A pejlakCHHA WU €€ BAPUAHT, HAPUMED, Lenb A pelakchHa-2 Ui

€e BapHaHT;, U

L mnpencraBmsier co0oil JIMHKEPHBI MOJHMIIENTHI, NPEATIOYTUTENIBHO € aMHUHOKHCIOTHON

nocnenosaterbHOCTEI0O GGGSGGGSGG [SEQ ID NO: 60],

rae HyMmepauuss aMuHOKHCIOT cooTrBercTByer EU-unnekcy cormacHo Kabat, rme FcX
rereponumepusyercss ¢ FcY, um rae rereponuMeEpHBI CIUTBIA MPOAYKT XapaKTepU3yeTcs
AKTUBHOCTBHIO peniakciHa. B kauecTse anbTepHaTuBbl FcX u FCY npencraBnsitoT co0oii OTIUYHBIE
oT Fc noMeHbI retepoauMepu3aliii, ONUCaHHbIE B JAHHOM JOKYMeHTe. B HEKOTOpbIX BapuaHTax
ocyimecTBeHus Lenb B penakcuna coequnena ¢ FeX w/mnmu FCY mocpeacTBoM COeAMHUTENBHOTO
3JIEMEHTa, HeOOs3aTENNbHO COSTMHUTENBHOTO MOJIUNENTHAA C JIMHON, COCTABIISIFOIIEH oT 6 10 40

aMUHOKHUCJIOT, HAIIpUMeEP, JIJIMHOM, COCTaBISIOENH 21 aMMHOKUCIIOTY.

ITonoGubIM 00pa3oM B HACTOSILEM H300PETeHUH MPEAyCMOTPEH TeTePOAMMEPHBINH CIHMTHINA
NPOAYKT AJsI NPUMEHEHUs B CcriocoOe JedeHus: cyObeKkTa ¢ CepAeuHON HeJOCTaTOYHOCTBIO C

JIETOYHOW TUIEePTEH3UEH, IIPU 3TOM reTepOAUMEPHBIN CIUTBIN MPOAYKT COAEPIKUT:
1) FcX-B-L-A u FcY, neo6s3arenvho FcY-B-L-A; unn

(1)  FcY-B-L-A u FcX, neoOsizarensHo FcX-B-L-A;

rae

FcY nmpencraBmser coboit  Fc-obnmacte  ummyHornoOymmua  (Hampumep, IgGl) ¢
AMMHOKHCIIOTHBIMH ~ MyTauUMsMd  w/uimn  MopgudukammssMu no tuny Fc-Bmagmna”,
NpEANOYTUTENbHO  copepxkamyro gomeH CH3 ¢ aMMHOKUCIOTHBIMM — MYTalUsMU

Y349C:T366S:1L.368A:Y407V nnu ux KOHCEpBaTUBHBIMU 3aMEHAMU,

FcX mpencraBnser coboii  Fc-oOmacte ummyHormoOynuHa  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMM ~ MyTaUWsMH  W/wimm  Momubukauusmu no  tuny  “Fe-Beictym”,

INPEANOUYTUTENBHO copepxkainyo noMeH CH3 ¢ amuHokucnotHeiMu MytauusmMu S354C:T366W
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HJIN UX KOHCCPBATHBHbIMU 3aMECHAMU,

B mpencrasnsier co0oii uenb B penakcrHa uin ee BapuaHT, HarpuMep, Lenb B penakcuHa-2 uiu

€e BapHUaHT,

A mpencrassieT co0oit Lenb A peakCuHa WK €€ BapHAHT, HAlTpUMeED, Lenb A pelakCuHa-2 Win

€e BapUaHT, U

L npencraBnsier coOOil JIMHKEPHBIH TMOJIHMIENTH, NPEANOYTUTENIBHO € aMHUHOKHCIOTHON

nocnenoatebHOCTEIO GGGSGGGSGG [SEQ ID NO: 60],

rae HyMmepauuss aMuHOKHCIOT cooTrBercTByer EU-unnekcy cormacHo Kabat, rme FcX
rereponumepusyercs ¢ FcY, um rae rereponuMeEpHbIN CIUTBIA MPOAYKT XapakTepU3yercs
AKTUBHOCTBIO peniakchHa. B kauecTse anmbTepHaTuBbl FcX n FCY npeactapnsitoT co0oii OTIUYHBIE
oT Fc noMeHbI retepoauMepu3aliii, ONUCaHHbIE B JAHHOM JOKYMeHTe. B HEKOTOpbIX BapuaHTax
OCyIeCTBJICHHs LIenb A penakcuHa coenuHeHa ¢ FeX w/wnmu FCY mocpeacTBoM COeAMHUTETEHOTO
3JIEMEHTa, HeOOs3aTENbHO COSTMHUTENIBHOTO MOJIUIENTHAA C JJIMHON, COCTABIISIFOIIEH OT 6 10 40

AMHUHOKHCJIOT, HAIIPUMEP, AJIMHOM, COCTABJIAOIIEN 21 aMUHOKHUCIIOTY.

ITonoOHbIM  00pa3oM B  HACTOALIEM M300PETEHHH TPENyCMOTPEHO  IPUMEHEHHE
reTepOAUMEPHOIO CIUTOrO MPOAYKTAa B U3TOTOBJIEHUH JIEKAPCTBEHHOIO MpenapaTa AJisl JIEYeHUs]
cyObeKkTa € CepAeyHOW HEJOCTATOYHOCTBIO C JIETOYHOW TUIIEPTEH3UeH, Npu OSTOM

reTepOAUMEPHBIN CIUTBINA MPOAYKT CONEPIKUT:

1) FcX-B-L-A u FcY, HeoGsi3arenbHo FcY-B-L-A; unu
(i)  FcY-B-L-A u FcX, HeoOsizarenbno FcX-B-L-A;

rae

FcY npencraBmser coboit  Fc-obnmacte  ummyHornoOynmmua  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMH ~ MyTauUMsMH  w/uimi  Mopgudukammsimu no tuny Fc-Bmagmna”,
NpEeANoYTUTENbHO  copepxkamyro  gomeH CH3 ¢ aMMHOKHUCIOTHBIMM — MyTalUsMU

Y349C:T366S:1L.368A:Y407V nnu ux KOHCEpBATUBHBIMU 3aMEHAMU;

FcX mpencrasmser coboit  Fc-obmacte ummynornobymmua  (Hampumep, IgGl) ¢
AMMHOKHCIIOTHBIMH ~ MyTaUWsMH  W/wimm  MomubukauusmMu 1o tuny  “Fe-Beictym”,
NPEANOUYTUTENBHO copepkalnyto noMeH CH3 ¢ amuHokucnoTHeiMu MyTauusMu S354C:T366W

UJIN UX KOHCCPBATHBHbIMU 3aMCHAMU,
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B mpencraginsier co0oii tenb B penakciHa Win ee BApUaHT, HAIpUMeEp, Lenb B penakcruHa-2 uiu

€e BapHUaHT,

A npencrasisier coOOi Lienb A pellakCHHA WK €€ BApUAHT, HalpuMep, [erb A pelakCuHa-2 WU

€€ BapUaHT, U

L npencraBmsier co0Oil JIMHKEPHBIN TMOJMIENTHI, NPEATIOYTUTENBHO € aMHUHOKHCIOTHOM

nocnenoBatebHOCTEIO GGGSGGGSGG [SEQ ID NO: 60],

rae HyMmepauusi aMuHOKHCIOT cooTrBercTByer EU-unnekcy cormacHo Kabat, rme FcX
rereponumepusyercs ¢ FcY, um rae rereponuMepHbIN CIUTBIA MPOAYKT XapakTepUs3yercs
AKTUBHOCTBHIO penakchHa. B kauecTse anbTepHaTuBbl FcX u FCY npeactapiisitor cOO0M OTIIUYHBIE
oT Fc noMeHbI retepoaiuMepu3aliii, ONUCaHHbIE B JAHHOM JOKYMeHTe. B HeKOTOpbIX BapuaHTax
OCyIIeCTBJICHHS LIenb A penakcuHa coenuHeHa ¢ FeX w/wnmu FCY mocpeacTBoM COeAMHUTETEHOTO
3JIEMeHTa, HeOOs3aTENbHO COETMHUTENBHOTO MOJUNENTHAA C JJIMHOM, COCTaBJIstoIIEel oT 6 10 40

AMHUHOKHCJIOT, HAIIPUMEp, AJIMHOM, COCTABJIAOIIEN 21 aMUHOKHUCIIOTY.

B eme ogHOM acriekTe B HACTOSIIEM U300pEeTEHUH MPENyCMOTPEH CIIOCO0 JIeUeHUsT CyObeKTa
C CepAeYyHONW HENOCTATOYHOCTBIO C JIETOYHOH TUNEepPTeH3HeH, NMPH 3TOM CHOCO0 BKIIIOYAET
BBeZIeHHE CYOBEKTY 3((EKTUBHOIO KOJINYECTBA IeTEPOIUMEPHOTO CIUTOTO MPOAYKTA, IIPH STOM

reTepPOAUMEPHBIN CIUTBIA NPOAYKT COAEPIKUT:

1) FcX-A-L-B u FcY, neoGs3arensuo FcY-A-L-B; nnu
(i)  FcY-A-L-B u FcX, HeoOs3arenpHO FcX-A-L-B;

rae

FcY npencrasmser coboit  Fc-obnmacte  ummyHornoOymmuna  (Hampumep, IgGl) ¢
AMHHOKHUCJIOTHBIMM ~ MyTauMsMd  w/uii  Mopgudukamumsimu no  tuny Fc-Bmagmna”,
NpEeANoUYTUTENbHO  copepxkamryro  gomeH CH3 ¢ aMMHOKHUCIOTHBIMM — MyTaLUsSMU

Y349C:T366S:L.368A:Y407V nnu ux KOHCEpBaTUBHBIMU 3aME€HAMU;

FcX mpencraBmser coboit  Fc-obmacte ummynHornobymmaa  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMH ~ MyTaUWsIMH  W/wim  MomubukauusmMu no  tuny  “Fe-Beictym”,
NPEANOUYTUTENBHO copepxkalnyto noMeH CH3 ¢ amuHokucnoTHeiMu MyTauusMu S354C: T366W

HJIN UX KOHCCPBATHBHbIMU 3aMECHAMU,

A npencrasisier coOOM Lienb A pellakCHHA WK €€ BApUAHT, HAIpUMep, [erb A peslakCUHa-2 WU

€e BapHUaHT,
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B mpencrasnsier co0oii uenb B penakciHa uiv ee BapUaHT, HapuMep, Lenb B penakcuHa-2 uiu

€e BapHaHT; U

L npencraBmsier coOO JMHKEPHBI MOJMIIENTHJ, NPEATIOYTUTENBHO € aMHUHOKHCIOTHOMN

nocnenoBatebHOCTEI0O GGGSGGGSGG [SEQ ID NO: 60],

rIe HyMmepauusi aMHUHOKHCIOT cooTBercTByer EU-unnmekcy cormacHo Kabat, roe FcX
rereponumepusyercs ¢ FcY, um rae rereponuMepHbIN CIUTBIA MPOAYKT XapakTepu3yercs
AaKTUBHOCTBIO peniakchHa. B kauecTse anbTepHaTuBbl FcX u FCY npencraBnstoT co0oii OTIHYHbIE
ot Fc nomeHsI rereponumepusaiiuy, OMMUCaHHBIC B TAHHOM JOKyMeHTe. B HeKOTOphIX BapHaHTax
OCyIeCTBJIeHHUs LIenb A penakcuHa coenuHeHa ¢ FeX w/unu FCY mocpeacTBoM COeAMHUTETEHOTO
3JIEMEeHTa, HeOOS3aTENbHO COETMHUTENBHOTO MOJIUIENTHAA C IJIMHON, COCTAaBIISIIOIIEH OT 6 10 40

AMUHOKHCJIOT, HAIIPUMeEp, AJIMHOM, COCTABJIAOIIEN 21 aMUHOKHUCIIOTY.

ITonoOHBIM 00pa3oM B HACTOSIIEM H300PETEHUH IMPENYCMOTPEH I'eT€POAMMEPHBIN CIMTBIA
NPOAYKT JUIsI IPUMEHEHHUSI B Crocode JieueHHs CyOBeKTa C CEepAedHOH HENOCTATOYHOCTBIO C

JIErOYHOW FMIEPTEH3UEH, TPU STOM reTePOAUMEPHBINA CIUTBIN NPOAYKT COAECPIKHUT:
1) FcX-A-L-B u FcY, neo6s3arensno FcY-A-L-B; nmn

(1)  FcY-A-L-B u FcX, neoOsizarensno FcX-A-L-B;

rue

FcY nmpencraBnser coboii  Fc-oOmacte  ummyHornmoOynuHa  (Hampumep, IgGl) ¢
AMMHOKHUCJIOTHBIMM ~ MyTaUMsMU w/uii  Mopgudukamusmu 1o tuny Fc-Bmaguna”,
NPEeaNoUYTUTENbHO  comepkamryro  nomeH CH3 ¢ aMUHOKHUCIOTHBIMM — MyTaLUsSMU

Y349C:T366S:L.368A:Y407V nnu ux KOHCEpBAaTUBHBIMU 3aMEHAMU,

FcX npencrasmsier coboit  Fc-obnmacte  ummynHornoOynmmua  (Hampumep, IgGl) ¢
AMMHOKHUCIIOTHBIMM ~ MyTaUWsSMH  W/wi  MomudukauusmMu no  tuny  “Fc-BeicTym”,
MPEANOUYTUTENBHO copepxkalnyro noMeH CH3 ¢ amuHokucnoTHeiMu MyTauusmu S354C: T366W

HJIN UX KOHCCPBATHBHbIMU 3aMECHAMU,

A nipencrasisier coOOi Lenb A pellaKCHHA WIIH €€ BAPUAHT, HAPUMEp, [eTb A peJlakCUHA-2 HITH

€€ BapHUaHT,

B npencrasnsier co0oii uenb B penakcrHa Uin ee BApUaHT, HAIpUMep, Lenb B penakcuHa-2 uiu

€e BapHaHT; U
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L npencraBnsier coO0il JNHMHKEPHBI NOJHMIIENTH, NPEATIOYTUTENIBHO C aMHUHOKHCIOTHON

nocnenosatebHOCTEI0O GGGSGGGSGG [SEQ ID NO: 60],

rae Hymepauuss aMuHOKHCHIOT cooTrBercTByeTr EU-unnekcy cormacHo Kabat, roe FcX
rerepogumepusyercsi ¢ FcY, U rge rereponMMepHBIM CIMUTBHIM MPOAYKT XapaKTepU3yeTCs
AKTUBHOCTBIO peniakcuHa. B kauecTse anprepratusbl FcX u FCY npeacraBistoT co0oii OTIIMYHbIE
ot Fc AOMEHBI r€TCPOANMEPU3aLIN, OITMCAHHBIC B JAHHOM OOKYMEHTE. B HEKOTOPBIX BapHaHTax
OCyIIeCTBJIeHUs LIenb A pejakcuHa coequHeHa ¢ FeX w/unmu FCY mocpencTBoM COeTMHUTENBHOTO
3JIEMEHTA, HEOOS3aTENBHO COEMHUTEBHOTO MOJTUIENTHAA C IJIMHOM, COCTAaBIISIIOIIEH OoT 6 10 40

AMUHOKHCJIOT, HAIIPUMeEp, AJIMHOM, COCTaBJIsAOMEN 21 aMUHOKUCIIOTY.

[TonoOHbIM  00pa3oM B  HACTOALIEM HM300PETEHHH TPENyCMOTPEHO  IPHUMEHEHHE
reTepOAUMEPHOrO CIMTOrO MPOAYKTAa B U3TOTOBJIEHUH JIEKAPCTBEHHOTI'O MIpernapara Ajis JeUeHus
cyObeKkTa € CepAeyHOW HEOOCTATOYHOCTBIO C JIETOYHOW TUIEPTEH3WeH, NpH 3STOM

reTeEPOAUMEPHBIN CIUTBIA NPOAYKT COAEPIKUT:

1) FcX-A-L-B u FcY, neoGs3arensho FcY-A-L-B; nmn
(1)  FcY-A-L-B u FcX, neoOsizarensno FcX-A-L-B;

rae

FcY nmpencraBnsier coboii  Fc-oOmacte ummyHornmoOynuHa  (Hampumep, IgGl) ¢
AMMHOKHUCJIOTHBIMM ~ MyTaUMsMU — w/uiu  Mopgudukamusmu 1o tuny ~Fc-Bmaguna”,
NPEANOYTUTENIHO  comepkamyro  aomMeH CH3 ¢ aMHUHOKHMCIOTHBIMH — MyTalHsIMU

Y349C:T366S:1L.368A:Y407V nunu ux KOHCEpBATUBHBIMH 3aMEHAMU;

FcX npencrasmsier coboit  Fc-obnmacte  ummyHornoOymuna  (Hampumep, IgGl) ¢
AMHHOKHUCJIOTHBIMM ~ MyTaUWsSMH  W/wim  MomubukauusmMu no  tuny  “Fc-Beictym”,
NPEANOUYTUTENBHO copepxkalnyto noMeH CH3 ¢ amuHokucnoTHeiMu MyTauusMu S354C:T366W

HJIN UX KOHCCPBATHBHBIMHU 3aMCHAMMU,

A nipencrasisier coO0il ienb A pellakCHHA WIIH €€ BAPUAHT, HAPUMEp, [eTb A pelakCUHA-2 HITH

€e BapHUaHT,

B npencraensier coboii uenb B penakcrHa WK ee BApUAHT, HAPUMED, Lienb B penakcuHa-2 uiu

€e BapHaHT; U

L npencraBimsier coOOi JHMHKEPHBI MOJIMIIENTH[, NPEANOYTUTENIBHO C aMHUHOKHCIOTHOMN

nocnenosatebHOCTEIO GGGSGGGSGG [SEQ ID NO: 60],
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rae Hymepauuss aMuHOKHCHIOT cooTrBercTByeTr EU-umnnekcy cormacHo Kabat, rme FcX
rereponumepusyerca ¢ FcY, u roe rereponuMeEpHbIN CIUTBIA MPOAYKT XapakTepU3yeTcs
aKTUBHOCTBIO peniakcuHa. B kadectse anbrepHaTuBbl FcX u FcY npeacrapisitor co00i OTIMYHbIE
oT Fc noMeHBbI retepoiuMepu3aLiy, ONUCAHHbIE B JAHHOM JOKYMeHTe. B HEKOTOpBIX BapuaHTax
OCYLIECTBIICHHUS 1IeTb A penakcuHa coearnera ¢ FeX n/umm FCY mocpeacTBoM CoeqMHUTEBHOTO
DJIEMEHTA, HEOOSI3aTEIbHO COEIMHUTEIBLHOIO MOJUITENTHAA C IJIMHOM, COCTaBIIIOLIEH OT 6 10 40

AMUHOKHUCJIOT, HAIIPUMep, AJIMHOM, COCTaBJIsItoIel 21 aMUHOKUCIIOTY.

B cooTBeTCTBMU CO BCEMU aCMEKTaMH HACTOSIIIErO H300pETeHHs CepAeuHasi HEAOCTATOYHOCTh
MOXKET MPEACTaBIATh COOOH CePIeUHyI0 HeJOCTATOUHOCTh CO CHIDKEHHOW (pakiueil BeIOpocCa,
CEpPIIEeUHYI0 HENOCTATOYHOCTb C IPOMEXYTOUHOW (pakimeil BeiOpoca WM CEpACUHYIO

HEIOCTATOYHOCTh C COXPaHEHHOU (pakiueii Bopoca.

B cooTrBeTcTBMM CO BCEMH acleKTaMH HACTOSIIErO H300peTeHUs y CyOBeKTa MOKET
HaOJIOAAThCsl CpelHee MAaBJeHHEe B JIETOYHOH apTepHM, COCTaBJsAOLIee NPUOIH3HTENBHO
25 MM pT. cT. wim  OoJibllie, W/WIM CHCTOJNMYECKOE [aBJICHWE B TMPABOM IKENyJIOUKE,
cocraBysiroee mpuou3uTensHo 40 MM pT. ¢T. win Oosbine. Kak npasuiio, 3T0 HaOIHOAaeTCs 10

JICUEHUSI C MOMOIIBIO TETEPOIUMEPHBIX CIUTHIX MPOIYKTOB IO HACTOSIIEMY U300PETEHHIO.

B coorBercTBUM CO BCeMH acleKTaMH HACTOSLIErO H300peTeHHst y CyObeKTa MOXKeT
HaOJIFOAThCSI JISTOYHOE COCYIUCTOE COMPOTUBIIEHHE, COCTaBIIsromee MeHee 3,0 equauIbI Byna.
B kadecTBe anbTepHATHUBBI Yy CyObEKTa MOXKET HaONIOATbCs JIETOYHOE COCYIUCTOE
COMpOTHBIIEHHE, cocTaBiolee 3,0 enuauLibl Byna umu Oonbine. Kak npasuiio, 3to HabronaeTcst

A0 JICYCHUA C MOMOILIBIO r€TCPOAUMEPHDBIX CJIIMTBIX IIPOAYKTOB IO HACTOALIEMY 1/1306pereHm0.

B cooTBeTCTBHMH CO BCEMHM aCEeKTaMH HACTOSLIEr0 M300peTeHusi CyOBeKTy MOMKET OBITh
YCTAaHOBJIEHO yCTPONCTBO MOHMTOPUHIA apTEPUANBHOIO  JABJEHUS, MPENNOYTUTENBHO
YCTPOWCTBO MOHUTOPHMHIA [AaBJI€HUs B JIETOYHOW aprepuu. lIpennodrurenbHO yCTPONCTBO
MOHUTOPHHIA JABJICHHUS B JIETOUHOW apTepUH MpPEACTaBIsieT COOOH yCTPOMCTBO MOHHUTOPHHIA

nasnenus CardioMEMS.

B HeKOTOpBIX BapWaHTaxX OCYIIECTBJICHUS JIOOOrO acCmeKTa HACTOSLIEr0 H300pETeHUs
OTHOILICHHUE AaKTHUBHOCTU PCJIaKCHUHA TCTCPOAUMEPHOro CJIIMTOrO IMpOAYKTAa K AaKTUBHOCTU
pelakCHHa JTaJOHHOTO OeNlka pejakcuHa cocrapisier OT npuommsutensHo 0,001  mo

npubnusuTensHo 10.

B cooTBeTcTBHM CO BCEMH acCHeKTaMU HACTOSIIEro M300peTeHMs reTepOJUMEPHBIN CIMTBINA

NPOAYKT MOXKHO BBOAWUTH B BuAe (apMaLEBTHUECKOM KOMIIO3UIUM, COAepKalien
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reTepOIUMEPHBIN CIUTBIN MPOAYKT MO HACTOSIIEMY H300PETEHUIO.

Taxxe B DaHHOM JOKYMEHTE OINUCAHBI MOJIEKYJIbl HYKJIEWHOBOH KHCIOTHI (Hampumep,
mosekyinsl  JIHK), xomgupyromue reTepoAuMEpHbI CIUTBIH MPOAYKT IO HACTOSIIEMY
M300pPETeHNIO, BEKTOPBI, COJEpIKalie MOJIEKYJy HYKJIEHMHOBOW KHCIOTBI, KIETKH-XO35€Ba,
COZIepIKAIFe BEKTOP HJIM HYKJIEHHOBYIO KHUCJIOTY, M CHOCOOBI IOJYYEHUs! IeTepOIUMEPHBIX
CJIUTBIX TPOAYKTOB MO HACTOALIEMY HM300PETEHUIO MyTeM KYJbTHBHPOBAHUS KJIETOK-XO35IEB U

cbopa cauroro Oenka.

ACTEKThI U BapUAHTBI OCYIIECTBICHHS HACTOSIIErO H300PETeHUs U3JIOKEHBI B MPUIaraeMou
dbopMysie n300peTeHUs. DTH W APYrHe acleKThl W BapUAHTBI OCYIIECTBIIEHUS HACTOSIIErO

N300pETEeHHsI TAKXKE ONMHMCAHBI B TAHHOM JOKYMEHTE.
Kparkoe onucanue ¢puryp u nepeyss nocjeaoBarejbHOCTel

Ha ¢urype 1 nokaszaHbl MJUTFOCTPATUBHBIE (POPMATHI FETEPOIUMEPHBIX CIUTHIX MPOAYKTOB B
COOTBETCTBUH C HEKOTOPBIMH BapHUAaHTAMH OCYINECTBJICHHUS HacTosero nobperenus. @opmar
KQ)XXJIOTO CIIUTOTO MOJUIENTHIA TE€TEPOANMEPHOTO CIUTOTO MPOAYKTA NMPEACTABIECH B TEPMHUHAX
FcX, FcY, A, B, con u L, rne FcX (“Fe-eeictynr”) u FcY (“Fc-Bnanuna”) mpencraBisiroT coOoi
nse Fc-obnactu, coneprkaimne COneHCTBYIOLINE TeTePOANMEPU3aLIUY AMUHOKHCIOTHBIE My TALIUH
w/mnu monudukaruy, A (“Rlx A”) u B (“RIx B”) npencrapistor coOoii noiaunenTuasl nenu A
penakcuHa U uenu B penmakcuHa, “con” mpencrasisier coO0H coenMHUTENbHBIN nojunentus, L
npezacrasisier codoit muakepHbiii nonunentua, HC X u HC Y — Tspkenbie nenu anturena; LC —
JIeTKasl LeTb aHTUTENa, IIAPHUP — IIapHUpPHAs 00macTh anTuTeNna, u Fab npeacrasisier coboit Fab-

(bparMeHT aHTUTENA.

Ha d¢urype2 mnokazan LC-MS anamuz RELAX0019 u RELAXO0023: A) ananmus
nernukosmnnpoBaHHbix RELAXO0019 u RELAXO0023 B HeBOCCTaHaBIMBAIOIIMX YCJIOBUSX,
IEMOHCTPHUPYIOLIMA MAacCy HWHTAKTHBIX MOJIEKYJ; B) aHamm3 OerauKO3MINPOBAHHBIX
RELAXO0019 u RELAX0023 B BOCCTAaHAaBIMBAIOIINX YCJIOBHSIX, NEMOHCTPUPYIOLIUNA MaCChI

OTACJIBbHBIX Fc-canThix I_IeHefI - BBICTYII-LECIIb A pEiIakCHa U BliaAnHaA-1IECTIb B peilaKkCHHa.

Ha ¢urype 3 nokazan anamu3 C-konuesoro mnentuga RELAX0019 u RELAXO0023 ¢
MOMOLIBI0 MENTUAHOTO KAPTUPOBAHMS B HEBOCCTAHABJIMBAIOLINX YCIOBUSIX ¢ mpuMeHeHueM LC-
MS. AMUHOKUCIIOTHasI TMOCIENOBAaTENbHOCTh (C-KOHLEBOrO MENTHAA C MPOTHO3UPYEMbIMU
OUCYIb(PUIHBIMU CBSI3SIMHE, MTPEICTABICHHBIMU JIMHUSMH, TTOKa3aHa Ha BepxHel manenu. [Tanenn
A u E - skcTpakuuoHHass HOHHas xpomarorpamma C-KOHLEBOro MeNTHAa B OTCYTCTBUE

Boccra"asnuBaromero cpeacrsa (-DTT). [Tanemun C u G - noaBeprHyTHIN AEKOHBOJIOLMH Macc-



17

criekTp C-KOHIIEBOTO MEMNTUIA B OTCYTCTBHE BOCCTaHaBiuBaroiiero cpencrea. [lanemu B u F -
SKCTPAKLMOHHAsI HMOHHAs XpPOMAaTorpaMma B MPUCYTCTBUM BOCCTaHABIMBAIOLIETO CPEACTBA
(+DTT), u manenru D u H - nmoxgseprHyThlii NEKOHBOJIOLMU MAaCC-CIIEKTP B IMPHUCYTCTBUH
BOCCTaHaBnuBawomero cpexncrsa. Ha ¢urype 3 packpertet SEQ ID NO 75, 77 u 76

COOTBETCTBEHHO, B IMOPAAKE MOABJICHUSA.

Ha ¢urype 4 nokazana Ouonorudyeckas akTUBHOCTB i VifFO HEKOTOPBIX TeTepPOIUMEPHBIX
CJIUTBIX MPOAYKTOB IO HACTOSLIEMY M300PETEHHIO, U3MEPEHHAs MOCPEACTBOM MHAYLHPOBAHUS

cAMP B kJIeTKaX, SKCIPECCHPYIOMUX PeKOMOMHAHTHBIN Yenoedecknii RXFP1.

Ha d¢urypeS mnokaszaner Qapmakokunernueckue (PK) mnpodwmm in vivo w3 cepun
skcriepuMeHTOB ELISA, B KOTOpBIX rerepoguMepHble CIUTBIE MPOAYKTHI 1O HACTOSLIEMY
M300pETEHNI0 BBOJWIIM MBILIIAM BHYTPUBEHHO. J[aHHBIE HOPMATNU30BaHbI Kak % cMax B MOMEHT

Bpemenu 5 munyt (T1).

Ha ¢urype 6 mnoxasaHO ycTpaHeHHEe HHIYLMPOBAHHBIX H30MpOTepeHonoM ¢udpo3a u
runepTpodun cepana y Melmel, odpaborannpix ¢ momompio RELAX0019 u RELAXO0023.
ITokazanel ypoBHH ¢ubpoza u rumeprpodun B ciydae npuMmeHeHust (1) cpempl-HOCHUTENS
(ucxonmHblii ypoBeHb), (2) wu3omporepeHosa, (3) wuzompoTepeHona + penakcuHa-2, (4)

uzonporepeHona + RELAX0019 u (5) uzonporepenona + RELAX0023.

Ha ¢urype 7 nokazano Hecnenugpuieckoe CBS3bIBAHUE 11 VilFO TeTepONUMEPHBIX CIUTHIX

IPOAYKTOB MO HacTosieMy u3o0pereHmto B anannse ELISA Ha ocHoBe Oakynosupyca (BV).

Ha ¢urype 8 nokasaHo npoueHTHOE 3HaYe€HHE MOTePH YUCTOTHI, arperaluu U pparMeHTaluu

RELAX0023, RELAX0127 u RELAXO0128 B pacTBOpE IpH XpaHEHUH.

Ha ¢urype 9 nokazana crabunsaocts RELAX0023, RELAX0127 u RELAXO0128 B pacTBOpe
C TeUEHHEM BPEMEHH, OLieHeHHas ¢ nomobio LC-MS aHanu3a B BOCCTaHABJINMBAOIIUX YCIOBUSX:

A) ofu1rie HOHHBIE XPOMATOrpaMMBbl, B) Macc-CriekTpbl BOCCTAHOBJIEHHBIX MOJIEKYJI.

Ha ¢urype 10 nokazan PK-npodune RELAX0023 y siBaHCKMX MaKkakoB MOCJIE BHYTPUBEHHON

U IIOAKO>KHOU MHBEKITUIA.

Ha ¢urype 11 nokaszanel HyKJI€OTHIHBIE TOCIEAOBATEIBHOCTH, KOAUPYHOIIUE HEKOTOPBIE U3
NOJIUIENTHIOB 1O HactosimeMy nzodperennto (SEQ ID NO 80-140 cooTBETCTBEHHO, B MOPSAKE

TIOSIBJICHUS).

Ha d¢urype 12 mnokaszanbl pe3ynbTaTbl HCCIEAOBAHUS IOJITOBPEMEHHOH 3((EeKTUBHOCTH
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RELAXO0023 y sBarckoro Makaka (Macaca fascicularis) ¢ cepaedHOl HEOOCTATOUYHOCTBIO U
CHIDKEHHOH (pakuueii Beiopoca nesoro skenynouka (LVEF). O¢pdexr RELAX0023 B oTHOmEHNH
LVEF, uacrora cepmeunbix cokpamenuii (HR) u cpennee aprepuanpHoe nasienue (MAP)
nokazanbl Ha (A), (B) u (C) COOTBETCTBEHHO Yy YNOMSHYTBIX MaKakoB, 0OpaOaThIBa€MbIX
OTHOCUTEJIbHO HU3KOM, cpenHeil nim Beicokol n1030i RELAX0023 niau KOHTpoJeM co cpenoii-
HocHuTeseM B TedeHuu 20 Hemenb C MOCIeAyIINUM nepuogom HaOmoxenus. Kaxnpas exnHuna
JaHHBIX TPEACTaBJISIET COOOH cpeaHee 3HaYeHue B rpymne (n = 8 mis rpynm oO6padotku u n = 14
Uil TPyIIBI co cpenor-HocuTeneMm). Ock X Ha kaxnoil u3 (A), (B) u (C) npencrasnsier coboit

HEJIeNU OT Havaja rnepuoaa oopadoTKu.

Ha ¢ur. 13A-13F nokasansl cepaedHast GyHKIHsI, CHCTEMHOE COCYANCTOE COMPOTUBIICHUE U
nepdys3us opranoB B koroprax MAD mnocne Benenuss RELAX0023: Ha ¢ur. 6A mnokaszana
dpaxuus Beidpoca (EF) y cyobexktoB ¢ HFpEF, Ha ¢wur. 6B nokasana EF y cyosexToB ¢ HFTEF,
Ha ¢ur. 6C mokaszaH cepaedHblii BRIOPOC Y 0ObENMHEHHBIX CyOBeKTOB, Ha (pur. 6D mokazaHo
cucteMHoe cocyanctoe conpotunienue (SVR) y odvennHeHHbIX CyObeKkTOB, Ha ur. 6E mokazan
ynapHubiii o0vemM (SV) y oObenuHEeHHBIX CyObekToB, W Ha ¢ur. 6F mokasaHa paccuuTaHHas
ckopocTth KiyboukoBoil pubrpannu (eGFR) y o0bpenunennbix cyorexkroB. HFpEF = cepneunas
HEIOCTaTOYHOCTh C coXpaHeHHoU (pakuueli BeiOpoca. HFTEF = cepaednast HeqocTaToO4YHOCTD CO

CHIDKEeHHOU (ppakmmeli BbiOpoca. 3Haunmo (p<0,1) mo cpaBHeHHIO ¢ mianedo.

Tabnuua 1. Ilepeyenv nocnedosamenvnocmeil. Bepxuss wiapuupHas oo0aacme evioenend
Kypcueom, peaaxcun A noovepkuym, peiakcun B noouepxknym oeacowi, Fc-obracme evioenena

ACUPHBIM WPUPDMOM.

SEQ ID | Kounctp
AMUHOKHCJIOTHAS MMOCJIEN0OBATENbHOCTh
NO: YKL
Pemakc
1 QLYSALANKCCHVGCTKRSLARFC
UH A
Pemakc
2 B SWMEEVIKIL.CGRELVRAQIAICGMSTWS
WH
DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVICVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
; — TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
c
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPG
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FcKO1

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPG

Con01

GGGGSGGGGSGGGGSGGGGGS

Con02

PAPAPAPAPAPAPAPAPAPAG

RELA
X0009

SWMEEVIKLCGRELVRAQIAICGMSTWSGGGGSGGGGSGGGGSQ
LYSALANKCCHVGCTKRSLARFCAAAGGGGSGGGGSGGGGSGG
GGSACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQVY
TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPG

RELA
X0010

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGKGGGGSGGGGSGGGGSQLYSALANKCCHVG
CTKRSLARFCGGGGSGGGGSGGGGSSWMEEVIKLCGRELVRAQI
AICGMSTWS

RIx011

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NKCCHVGCTKRSLARFC

10

RIx011
b

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
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VYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NKCCHVGCTKRSLARFC

11

RIx011
DD

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSOLYSALAN
KCCHVGCTKRSLARFC

12

RIx012

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSYV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLARFC

13

RIx012
b

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLARFC

14

RIx012
DD

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIK

LCGRELVRAQIAICGMSTWS

15

RIx013

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
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LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVI
KIL.CGREL TIAICGMSTWS

16

RIx013
b

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVI

KLCGRELVRAQIAICGMSTWS

17

RIx013
DD

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALANK
CCHVGCTKRSLARFC

18

RIx014

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIK
LCGRELVRAQIAICGMSTWS

19

RIx014
b

GGAGGACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIK

LCGRELVRAQIAICGMSTWS

20

RIx014

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVYV




22

DD

DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIKL
CGRELVRAQIAICGMSTWS

21

RIx020

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGGSQLYSALANKCCHV
GCTKRSLARFC

22

RIx021

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGSGGGGGSSWMEEVIKLCGREL

VRAOIAICGMSTWS

23

RIx022

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGGSQLYSALANKCCHVGCTKR
SLARFC

24

RIx023

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGGSSWMEEVIKI CGRELVRAQIA
ICGMSTWS
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25

RIx024

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGGSOLYSALANKCCHVGCTKRSLARF
C

26

RIx025

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGGSSWMEEVIKLCGRETL VRAQIAICGMS
TWS

27

RIx026

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGAPAPAPAPAPAPAPAPAPAGSOQLYSALANK
CCHVGCTKRSLARFC

28

RIx027

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGAPAPAPAPAPAPAPAPAPAGSSWMEEVIKLCG

RELVRAQIAICGMSTWS

29

RIx028

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGAAPAPAPAPAPAPAGSQLYSALANKCCHVGC
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TKRSLARFC

30

RIx029

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVYV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGAAPAPAPAPAPAPAGSSWMEEVIKI.CGREL
VRAQIAICGMSTWS

31

RIx030

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGAPAPAPAPAGSOQLYSALANKCCHVGCTKRS
LARFC

32

RIx031

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGAPAPAPAPAGSSWMEEVIKI CGRELVRAQIAI
CGMSTWS

33

RIx041
E

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSOLYSALA
NECCHVGCTKRSLARFC

34

RIx041

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSYV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
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LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NHCCHVGCTKRSTARFC

35

RIx041
L

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NLCCHVGCTKRSLARFC

36

RIx041

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NMCCHVGCTKRSLARFC

37

RIx044

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NKCCHVGCTKESLARFC

38

RIx044
H

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NKCCHVGCTKHSILARFC

39

RIx051
A

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
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YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLAAFC

40

RIx051
I

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSOQLYSALAN
KCCHVGCTKRSLAIFC

41

RIx051
M

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLAMEC

42

RIx051
Q

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVYV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLAQFC

43

RIx051
S

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSOLYSALAN
KCCHVGCTKRSLASFC
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44

RIx052

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLAREC

45

RIx052
I

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLARIC

46

RIx055

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIK
LCGRELVRAOQIAICGMSTWSGGGSGGGSGOQLYSALANKCCHVGC
TKRSLARFC

47

RIx056

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIKL
CGREILVRAOQIAICGMSTWSGGGSGGGSGQLYSALANKCCHVGCT
KRSLARFC

48

RIx061
H

SWMEEVIKLCGRELVRAQIAICGMSTWSAAAGGGGSGGGGSGGG
GSGGGGSACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
VSVLTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPR
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EPQVCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG

49

RIx062
K

QLYSALANKCCHVGCTKRSLARFCAAAGGGGSGGGGSGGGGSG
GGGSACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPG

50

RIx076

QOLYSALANKCCHVGCTKRSLARFCAAAGGGGSGGGGSGGGGSG
GGGSACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVYV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALAN
KCCHVGCTKRSLARFC

51

RIx077

SWMEEVIKLCGREL VRAQIAICGMSTWSAAAGGGGSGGGGSGGG
GSGGGGSACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
VSVLTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPR
EPQVCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEE
VIKIL.CGRELVRAQIAICGMSTWS

52

RIx014
DDdel2

aa

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIKL

CGRELVRAQIAICGMST

53

RIx014

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVYV
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DDdel3

aa

DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
CTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIKL
CGRELVRAQIAICGMS

54

R347L

ELVLTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKA

PKLMIYDVSKRPSGVSNRFSGSKSGNTASLTISGQAEDEADYYCSS
YTSSSTLVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVC
LISDFYPGAVTVAWKADSSPVAGVETTTPSKQSNNKYAASSYLSL
TPEQWKSHRSYSCQTHEGSTVEKTVAPTECS

55

R347RI
x011D

EVQLLESGGGLVQPGGSLRLSCTTSGFTFNTYAMSWVRQAPGKG
LEWLSGINNNGRTAFYADSVKGRFTISRDNSKNTLYLQINSLRAD
DTAVYFCAKDVRFIAVPGDSWGQGTLVTVSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDK
THTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQVYT
LPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALANKC
CHVGCTKRSLARFC

56

R347R1
x014D

EVQLLESGGGLVQPGGSLRLSCTTSGFTFNTYAMSWVRQAPGKG
LEWLSGINNNGRTAFYADSVKGRFTISRDNSKNTLYLQINSLRAD
DTAVYFCAKDVRFIAVPGDSWGQGTLVTVSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDK
THTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQVCT
LPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNH
YTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIKI CG
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RELVRAQIAICGMSTWS

57

RELA
X0126

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGKGGSPOLYSALANKCCHVGCTKRSLARFCGG

GSGGGSGSWMEEVIKI CGRET VRAOQIAICGMSTWS

58

RELA
X0127

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV

DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV

YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH

NHYTQKSLSLSPGKGGSGGSPQLYSALANKCCHVGCTKRSLARF
CGGGSGGGSGSWMEEVIKLCGREL VRAQIAICGMSTWS

59

RELA
X0128

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVYV

DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV

YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH

NHYTQKSLSLSPGKGGSGGSGGSPOLYSALANKCCHVGCTKRSL
ARFCGGGSGGGSGSWMEEVIKI. CGRELVRAQIAICGMSTWS

60

Jlunkep

01

GGGSGGGSGG

61

RIx052

DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSOLYSALAN
KCCHVGCTKRSLARAC

62

Ilens B
RELA
X0013

DSWMEEVIKILCGRELVRAQIAICGMSTWS
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Ierns A | QOLYSALANKCCHVGCTKRSLARFC
63 RELA
X0013
Iens B | MRVSEEWMDGFIRMCGREYARELIKICGASVGR
64 RELA
X0014
Henb A | ESGGLMSQQCCHVGCSRRSIAKLYC
65 RELA
X0014

DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
RIx042 LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
66 R VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALA
NKCCRVGCTKRSILARFC
DKTHTACPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
RIx014 LTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQ
67 VCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
d YKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSSWMEEVIK
LCGRELVRAQIAICGMSTWS
DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
RIXOS] TVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQV
68 YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGGSOLYSALAN
KCCHVGCTKRSLAYFC

MoapodHoe onucanue

Pejakcun
Hacrosiee n3o0pereHrne OCHOBAHO, IO MEHbINEH Mepe OTYaCTH, Ha OOHAPYKEHHH TOTO, UTO

reTCpOaAUMEPHBIC CIIUTBIC MPOAYKTBI, OINMUCAHHBIC B HAHHOM HOOKYMCHTC, MOILYT IPOSABJISATH
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aKTUBHOCTH PEJIAKCHHA, KOT/A IeNb A pellakCHHAa U Lenb B penakcuHa He CBsi3aHbl KOBAJIEHTHO
APYT € APYTOM C ITOMOIIBI0 AMUHOKHUCIIOTHOTO JIMHKEPA. ITO SIBJIETCS] HEOXKUIAHHBIM, HCXOJIS U3
packpeituiit WO 2013/004607 u WO 2018/138170, B KOTOpBIX ONHCAaH PEKOMOMHAHTHBIN
pENaKCHH, B KOTOPOM pPEeJakCHUH A U pelakcuH B ciuThl B OfHY Lienmb. ABTOPBI HACTOSILIETO
U300peTeHrst  JOMOJHUTENBHO  OOHAPY)XKWIH,  YTO  TeTepoAuMEepH3alusi  JTOMEHOB
reTepoANMepU3alMd HHAYLHUPYET NPABWIbHBIA (DOJIUHT U TeTePOAMMEpPH3ALMI0 Hemun A
penakcuHa 1 nenu B penakcuna (cM. mpumep 2). [ToMumo 3T0ro, B OT/IHYHE OT O€JIKOB peIakCHHa
IUKOTO TUHAa il OMOJOTMYECKOH AKTUBHOCTH CJIUTBHIX TOJUIIENTHIAOB IO HACTOSIIEMY

u300peTeHnto He TpedyeTcst SHAONPOTEONTUTHIECKHI MPOLIECCHHT.

Ucnonb3yeMplii B [aHHOM JOKYMEHT€ TEpPMHUH “TeTePOAUMEPHBIN CIUTBIH MPOAYKT
OTHOCHTCS K F€TEPOAUMEDPY U3 CIUTBIX NOJUNENTUOB, I€ OJUH CIUTBIN MOJUNENTHL COAEPKUT
TIEPBBIH JOMEH TeTepOAUMEPHU3ALINN, COSTMHEHHBIN C MEPBOU CYOBbeTUHUIIEH reTepOIUMEPHOTO
Oenka (HampuMep, UENbI0 A pelakCHHA), U IPYTOH CIIUTHIA MOJHUIENTH] CONEPIKUT BTOPOU TOMEH
reTepONUMEPU3ALINY, COENUHEHHBII CO BTOPOH CyOBEAMHHUIEH TeTepoguMepHOro Oenka

(mampumep, uenbio B penakcuna).

I'ereponumMepHble CIUTBIE MPOAYKTHI MO HACTOSAMIEMY H300PETEHHIO MOTYT COZEPIKaTh
NOJHUNENTHABl Leneil A u B penakcuHa w3 rpymnmbl penakCHHOB, BBIOPAHHBIX OT penakcuHa-1,
peJ'IaKCI/IHa-z )41 peHaKCHHa-3. B NPEANIOYUTUTECIIbHBIX BAPHAHTAX OCYIICCTBJIICHUS ITOJHUIICIITUN
Henu A pelakCHHa 10 HACTOAIIEMY H300PETEHHIO NMPEACTABIAET COOOW MOIMIenTH Lernd A
penakcuHa-2 WK ero BapUaHT, U MOJHIENTHA ey B penakciHa no HacTosimeMy n300peTeHHIO
npeAcTaBisieT coOOM monunenTun uenu B penakcuHa-2 WM €ro BapHaHT. B KOHKPETHBIX
BapHaHTaxX OCYIIECCTBJICHUA NOJUIICTITUA LCITHU A peiIakCruHa NpeayCMaTpruBaCT NOJIUIICTITUA LEITHA
A denoBeueckoro peJIaKCI/IHa-2 WM €r0 BAapUaHT W NOJUIICTITHH LEIMU B uyenoBeueckoro

peaKCuHa-2 UM €ro BapuaHT.

Tepmunel “nens’, “nonunentun” U “NEeNTUX  MOTYT UCIIONb30BAThCS B3aMMO3aMEHSIEMO B
JaHHOM JOKyMEHTe sl OOO3HA4YeHHWs LeNH U3 JABYX WIM 0OJee aMHHOKHCIOT, CBSI3aHHBIX

NMOCPEACTBOM MENITUAHBIX CBSI3EN.

B HekoTOphIX BapuaHTax OCYIIECTBJICHHUS TMOJUIENTHI LENMd A pelakCHHAa-2 HMEET
MOCJIEN0OBATENBHOCTD, H3J10keHHYI0 o SEQ ID NO: 1, unu ee BapuadT u nonunentua uenu B
peaKCuHa-2 CONEPIKUT TOCJIeN0BaTeNbHOCTh, MpencrapieHnyro B SEQ ID NO: 2, wim ee
BapUaHT. BapI/IaHTbI MOT'yT COACPNKATb OAHY MUJIM HECKOJIbBKO aMHWHOKHCJIOTHBIX 3aMCH, HeHeHI/Iﬁ

W/MM BCTaBOK. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIEHMs MOJUIENTHA LEenud A perakCchuHa-2
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COIEPKUT ONIHY WJIM HECKOJbKO aMHUHOKHCIOTHBIX MyTtauwmii, BeiOpaHHbix u3 K9E, KOH, KOL,
KO9M, RIS8E, R18H, R22A, R22I, R22M, R22Q, R22S, R22Y, F23E, F23A u F231. B
MPEANOYTUTEIBLHOM BapUAHTE OCYLLECTBIIEHUS LIENb A peJlakCUHA-2 COAEPIKUT aMUHOKHUCIIOTHYIO

myTtauuro KOH.

Bapuanter neneii A u B penakcuHa M3BeCTHbI M3 YPOBHS TeXHUKU. Ilommmo 3torO,
CHEeLMANUCTaM B JAaHHOW O0JIACTH TEXHUKU IOCTYITHBI PEKOMEHMALUH 1O KOHCTPYHPOBAHHIO
BapuaHTOB Leneil A u B penakcuna. Hanpumep, OyeT NOHSITHO, YTO BAPUAHTBI MOTYT COXPAHSITh
T€ AMUHOKHCIIOTBI, KOTOpbIE TPpeOYIOTCs Uit QyHKIMH penakcruHa. Hanpumep, BapuanTsl nenu B
penakcuHa-2 MOTYT CoAep KaTh KoHcepBaTHBHBIN MOTHB Arg-X-X-X-Arg-X-X-lle (Claasz AA et
al. (2002) Eur. J. Biochem. 269(24): 6287-6293) nmu Arg-X-X-X-Arg-X-X-Val (Bathgate RA et
al. (2013) Physiol Rev. 93(1): 405-480). BapuaHTsel MOTYT COAEp:KaThb ONHY MM HECKOJBKO
AMHHOKHCIIOTHBIX 3aMeH W/1H BCcTaBoK. Hanpumep, BapuanTsl 1ienn B penakcuHa-2 MOTYT UMETh
OJIHY WJIM HECKOJIbKO JOMOJHUTEIbHBIX aMUHOKHUCIIOT, Hanpumep, K30 u R31 u N-konuessie V-
2, A-1 u M-1 no cpasrenuto ¢ SEQ ID NO: 62. B xadecTBe anbTe€pHAaTUBbI WM JOMOJHEHMUSI
BapHUaHTbI MOTYT COZAEPKaTh OJHY WJIM HECKOJbKO aMUHOKUCIIOTHBIX MPOU3BOAHBIX. Hanpumep,
nepBasi aMHUHOKHCIIOTAa BAapUAHTOB ILenmu B penmakcuHa-2 MOXKET TPEnCTaBisATbh COOOM

MUPOrIyTaMar.

B npeanouTuTenbHBIX BapuaHTaxX OCYLIECTBJIEHHUsS Lienb A penakcuHa U Lenb B penakcuna

KOBAJICHTHO CBSI3aHbI IBYMsI MEXLIENOYEUHbIMU TUCYIb(PUIHBIMU CBSA3AMH (CM. IPUMED 2).

PenakcnHOBOE CeMENCTBO MENTHIOB ONIOCPEAYET CBOM OHoornueckue 3 GeKTsl, 0 MEHbIIEH
Mepe OT4YacTH, MOCPEACTBOM aKTHBALMK conpsbkeHHbIXx ¢ G-Oenkom peuentopoB (GPCR) u
NOCJIEAYIOUIeH CTUMYJISIUN WJIM WMHTHOMPOBAHUS CHUTHAIBHOTO myTh CAMP ¢ momoIbro
cyobennnuLbl 6enka Gs wim Gi coorBercTBeHHO. Kak n3BecTHO, penakcuH-2 aktuBupyer GPCR
RXFP1 (raxxe usBectrbiii kak LGR7) u B menbmeii crenean GPCR RXFP2 (Taxke n3BeCTHBIN
kak LGRS), Takum oOpazom crumynupyst 3aBucumblii OT GS-CAMP CUTHaJBHBIA MyTh, YTO

MPUBOAUT K YBEJIMUEHHUIO YPOBHS MOJIEKYJIbI BTOPUUHOIO MecceHakepa CAMP.

Hcnonb3yeMblii B JaHHOM JOKYMEHTE TEPMHUH "aKTUBHOCTb peJlaKkCHMHA" OTHOCHUTCS K
CIIOCOOHOCTH MOJIEKYJIbI PEJIAKCHHA CBSI3bIBATHCS C PELIENITOPOM PEITAKCHHA, W/ UM AKTUBHPOBATh
yKa3aHHBIN PElenTop peslakCUHA, W/MIIN WHULMAPOBATh CUTHAJIBHBIN KacKaa BHYTPH KiIeTkHu. B
BApUAHTAX OCYIIECTBJICHHUS, B KOTOPBIX aKTUBHOCTh PEJIAKCHHA MPECTABISIET COOON aKTHBHOCTH
penakchHa-2, aKTUBHOCTh PEIaKCHHA MOXKET OTHOCHUTBHCS K CHOCOOHOCTH CBSI3BIBATHCS H/HIIU

aktuBupoBath perentop RXFP1 w/mmm RXFP2. TepmuH "akTUBHOCTH penakcHHA"' MOXKET
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KUCIIOJIB30BATHCS B3aUMO3aMEHSIEMO C "OUOJIOTMYECKONH aKTUBHOCTBIO" .

AKTHUBHOCTb pEJaKCHHA MOXKHO OIpPEAeNATh IMyTeM H3MEPEHUsl CBS3bIBAHUS MOJIEKYJIbI
peJlakCHHA C PEeenTOPOM pelakKCHHA W/UJTU IyTeM U3MEPEHUs SIBJICHUN HIDKE TI0 CUTHAJIBHOMY

IMyTH OT CBA3BIBAHUSA C PELEIITOPOM pPEJIaKCHUHA.

AKTUBHOCTb peJlaKCHHA MOXKHO ONPEAENISITh i1 Vifro u/unu in vivo. B HEKOTOPBIX BapHaHTax

OCYILECTBJIEHHs] aKTUBHOCTD PEJIAKCHUHA OTIPENETISIOT if Vilro.

AKTUBHOCTb pENIAKCMHA MOXHO ONPEAesITb IMyTeM H3MEPeHHs KOJIMYeCTBa /WU
NPUCYTCTBUSI MOJIEKYJIbl, PACIONOXKEHHON HU)XXE [0 CHUTHAJbHOMY MyTH OT aKTHUBALUU
penakcuHOM penenTtopa. Hampumep, akTUBHOCTb peNakCHHA MOKHO OIpPEeNsATh IyTeM
u3MepeHus BbpadboTkn cCAMP mnocie akTuBanuu penakcuHoM peuentopa. CriocoObl BbISBIECHHS
UHIYLUPOBAHHOTO DPEJaKCHHOM oOpa3oBaHuss CAMP u3BeCTHBI M3 YPOBHS TEXHUKU. Takue
criocoObI Bkro4aroT aHaiau3bl ELISA mist cAMP, HTRF st cAMP u ananu3 HitHunter®c cAMP.
B HexkoTOpBIX BapuaHTax OCYLIECTBJIEHUs aKTHBHOCTb PEJIAKCHHA ONPENEIISIFOT yTeM U3MEPEHUs
WHIYLUPOBAaHHON penakcuHOM BbIpaboTku CAMP ¢ momompro anammza HTRF mns cAMP,
HanpuMep, OCYIIECTBIEHHOrO B nmpumepe 3. Takike akTUBHOCTb PENIAKCHHA MOKHO ONpENeNsaTh
nmyTeM H3MepeHus BbIpaboTku okcuaa a3zora (NO) mocne akTHBaLMK PEeTaKCUHOM PerenTopa.
Taxke aKTUBHOCTb pENAaKCHHA MOKHO ONpENeNATb IMyTeM H3MEPEeHMsI CTENeHM AKTUBALUU
MOJIEKYJIbI, PACTIONOKEHHON HIDKE IO CUTHAJIbHOMY IyTH OT aKTUBALMH PEIAKCUHOM PELEnTOopa.
Hanpumep, akTUBHOCTB peJakCHHA MOXKHO ONpPENeNsATh MyTeM H3MepeHus: aktuBaimu p42/44

MAPK.

B xayecTBe anpTepHATUBBI WIHM JONOJHEHHUs AKTUBHOCTb PEIAKCHUHA MOXKHO OIpPEAENATbH
MyTeM HU3MEPEHUs] aKTUBALIMM M3BECTHOIO LIEJIEBOTO IeHa penakcuHa. Hanmpumep, akTUBHOCTB
pelaKkCMHAa MOXKHO ONPENENsaTbh IyTeM H3MEPEHUs AaKTUBALWU TPAHCKPUILMU H3BECTHOTO
neneBoro reHa penakcuHa, VEGF, B kimerkax THP-1. CrnocoObl omnpeneneHusi akTHBAIUH
TPaHCKPUIILIUY N€HAa W3BECTHBI U3 YPOBHsI TEXHUKH U BKIIOYAIOT KonndecTBeHHbIH [11P-ananus
MPHK. OrtHocurenpHyro skcnpeccuro MPHK  VEGF MoxHO u3MepsiTh C  NOMOLIBIO
xonuyectBeHHo! [IIIP B peanbHOM BpeMeHHu npu uHAyLUpoBaHuu TpaHckpuntos VEGF nocne

uHKyOauuu kietok THP-1 ¢ penakcunoM, kak onucano B Xiao ef al. (2013) Nat Commun. 4: 1953,

B xauecTBe anpTepHATHUBBI WJIM JOIMOJHEHUS AaKTUBHOCTb PEIAKCHHA MOXHO OIPEAENAThH
MyTeM H3MEPEHUs OTHOTO MJIM HECKOJbKUX 3((PEKTOB peakCHHa HUXKE MO CUTHAJIBHOMY IyTH.
Hamnpumep, cHmkeHue runeptpoduu cepamna MOKHO U3MEPSITh ¢ MOMOLIBIO dSXOKapanorpaduu,

U3MEPECHUA MACCHI JICBOTO JKEJTYJ0YKAa OTHOCHUTCIIBHO MACChI TCJIa u/unu JAJIMHBI 60J'Ibl.H86€pI.[OBOI>i
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KOCTH B COOTBETCTBHH CO CTAHIAPTHBIMH criocobamu. B npyrom npumepe akTUBHOCTh PeIaKCHHA
MOKHO OIpenessiTh IMyTeM H3MEpeHHus CHIKeHus (Gudpo3a C TOMOIIBID TPUXPOMHOIO
OKpamuBaHusg o MaccoHy. B npyrom npumepe akTUBHOCTBH PEJakCHHA MOKHO ONPENENsITh
IyTeM MU3MEePEeHHsI MOAYJIALUHN MeTaboIn3Ma COeIMHUTENbHON TKaHH, TAKOH KaK MHTMOMPOBaHHUE
npodudporuueckux (¢akropoB (takux kak TGF-Oera), mnonmaenenue mponupepauuu u
middeperumposku HuOPOONACTOB W/HIKM akTHBaLUUs onocpenoBaHHoro MMP pa3pyeHust

BHeKsieTouHoro marpukca (Bathgate RA ef al. (2013) Physiol Rev. 93(1): 405-480).

B HCKOTOPBIX BapuUaHTaxX OCYIIECTBJICHUA AKTHUBHOCTb PEJIAKCHUHA ONPCACIAOT IMyTEM
U3MEPEHUs] YCTPAHEHUS] MHAYLHPOBAHHBIX H30MPOTEPEHONIOM THIepTpodun (M3MEPEHHOU Kak
Macca cepAla OTHOCHTEIBHO ATUHBI Ooblie0epoBoi kocTh) 1 Gpudposa cepana (M3MEpEeHHOTO
KaK COZeprKaHHe KOJIareHa OTHOCHUTENBHO MAcChl Cepilia), HalpuUMep, OCYLIECTBICHHOTO B

npumepe 7.

AKTHUBHOCTb T'€TEPOAMMEPHBIX CIUTBIX MPOAYKTOB IO HACTOSIIEMY H300PETEHHIO MOXKHO
ONpeNeNsATh OTHOCHUTENPHO JTAJIOHHOTO Oenka perlakcuHa. B HEKOTOpBIX BapHaHTax
OCYIIECTBJICHHSI YTAJIOHHBIN OJIOK peslakCHHA MPECTaBsieT CO0ON peKOMOMHAHTHBIN Oenok. B
NPEANOYTUTENbHBIX BAPHAHTAX OCYINECTBIICHHUS STAJOHHBIM OENOK peNakCHHA IPENCTaBISAET
co0oii Oenok perakcuHa, UMEIOLIUI KOMIUIEKT M3 Lienmd A pejakcuHa M Lenu B penakcunHa
3penoro Oenka penakcuHa. PekOMOWHAHTHBIE PENAKCHHBI, MMEIOIINE KOMIUIEKT M3 Iernu A
pernakcuHa u Lenu B penakcuHa 3pesnoro 6eska peakCHHa SBJISIOTCS KOMMEPUECKH TOCTYTHBIMH.
Hanpumep, peKOMOMHAHTHBIN YeJOBEYECKHI PENaKCUH-2, MBIIIHHBIA penakcuH-1 u INSL3
noctymHel oT R&D Systems (Homepa mno karanory 6586-RN, 6637-RN u 4544-NS

COOTBETCTBEHHO).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS STAIOHHBIH OEJIOK PEIAKCHHA UMEET TAKHE Ke LEeTH
A u B penakcuHa, 4TO U reTepOIUMEPHBIN CIUTHIA MPOAYKT MO HACTOSIIEMY U300PETEHHIO, HITH
oTiuyaercs ot ueneil A u B penakcuHa reTepoAMMEpPHOrO CIUTOTO MPOAYKTa MO HACTOALIEMY
u3o0perennto He Oonee yem 10 amMuHOKMCIOTaMH, Hampumep, | wiam 2 amMuHOKHCIOTamu. B
HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHHUS NepBasi aMUHOKHCIIOTa Lienu B aTanoHHoOro penakcuHa-2
npeacTasisieT coboit D, n 3Ta aMHHOKHMCIIOTA yaaneHa B Lenu B penakcnHa reteponuMepHOro

CIIUTOrO MPOAYKTA 110 HACTOSLIEMY N300PETEHNUIO.
DTanoHHBIN OEJIOK peakcHHa MOXKET ObITh BIOpaH 3!

1) PEKOMOMHAHTHOTO YEJOBEYECKOr0 pejakchHa-2 (YIIOMMHAaeMOro B  JAHHOM

nokymente kak RELAX0013); u
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(1)  pexOMOMHAHTHOIO MBILIMHOTO pelakcuHa-1 (yIOMHHAeMOro B JAHHOM JOKYMEHTE

kak RELAX0014); u

(111)  pexomOumHaHTHOTrO FC-CuTOro penakcuHa-2, B KOTOPOM peNlakCHUH A U peiakcuH B
CIIUTBI B OIHY Liemb, U rae Fe sBusercs npoasesaroleil nepuos noiysbiBeneHus Fe-
obnacTeio (ynmomuHaeMoro B AaHHOM nokymeHte kak RELAX0010 u onmucaHHOTO B

WO02018/138170); u

(iv)  pexomOuHaHTHOTO FC-CIUTOrO peiakcuHa-2, B KOTOPOM peNlakCUH A U penakcuH B
CITUTBI B OZIHY LIeTib, U rae Fc sBJsieTcs mpoasieBaroLiel nepruos nojysbiBeneHus Fc-
o0acTeio (YyIIOMUHAEMOro B TaHHOM nokyMmeHTe kak RELAXO0009 u onmucaHHOTO B

WO02018/138170); u

v) pexkoMOuHaHTHOTO Fe-cmuToro penakcuHa-2, B KOTOPOM pelakchH A U penakcud B
CIIUTBI B OJHY Lenb (yMOMHHAeMOTro B AaHHOM nokyMmeHTe kak RELAXO0126 u

orucanHoro B WO 2013/004607); u

(vi)  pexomOunanTHOrO FC-CcMToro penmakcuHa-2, B KOTOPOM peakChUH A u penakcud B
CIIUTBI B OJHY Lemb (yMOMHHAaeMOro B AaHHOM nokymeHte kak RELAXO0127 wu

onucanHoro B WO 2013/004607); u

(vil) pexomOuHanTHOrOo Fc-cnutoro penakcuna, B KOTOPOM penakchH A u penakcuH B
CIUTBI B OAHY Lenb (yMmOMHHAaeMOro B AaHHOM nokyMmeHte kak RELAXO0128 u
onmucanHoro B WO 2013/004607).

B 0COOEHHO MpeanoYTUTENbHBIX BAPUAHTAX OCYIIECTBJICHHS STAJOHHBIA OEJIOK peakchuHa
NpeCTaBIIsIeT CO0OM OeJIOK peNlakCHHA-2, UMEIOIITNI KOMITJIEKT U3 LIenu A pejlakcuHa-2 u uenu B
penakcuHa-2 3pesioro Oesika pejlakCuHa-2, pacKpbhIToro nox Homepom nocrymna UniProtKB/Swiss-

Prot P04090.1.

MOJKeT CUHTATBCS, YTO FeTePOAUMEPHBIE CIIUTBIE MPOAYKTHI MO HACTOSALIEMY H300pETEHUIO
XapaKTePU3YIOTCs aKTUBHOCTBIO PEIaKCHHA, €CIM OHHU AEMOHCTPUPYIOT IO MEHbLIEH Mepe AOI0
aKTUBHOCTH 3TaJIOHHOro Oenka penakcuHa. Hampumep, MOXeT CUMTATbCs, YTO CIHTBIA
MOJIMNENTHU]T XapaKTePU3yeTCsl AaKTUBHOCTBIO PENIAKCHUHA, €CJIM OH XapaKTepU3yeTCsl IO MEHbLIeH
Mepe IOJIOBHHON aKTHUBHOCTH JTAJOHHOrO OejKka pejnakchuHa. MOKeT CUHTaThCs, YTO
TeTEePONUMEPHBI  CIUTBIH NPOAYKT IO HACTOALIEMY H300PETEHHIO  XapaKTepHU3yeTcs
AKTUBHOCTBIO PEJIaKCHHA, €CJIM OTHOIIEHHWE aKTUBHOCTH YKAa3aHHOTO CIMTOrO MOJUNENTHAA K

AKTMBHOCTH OTAJOHHOrO Oejika peNakCHHA COCTaBisieT OT npubnusurenbHo 107 1o
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npubaM3uTENLHO 1, oT npubausutensHo 107 no mpubnusurensho 1, or npubnusutensho 107 1o
npubaM3UTeNLHO 1, oT npubnusutensho 1072 no npubnusurensHo 1, ot npubausurtensho 1/50 1o
npubnusuTensHo 1, ot npubnmsurensHo 1/20 no npubmmsurensHo 1, ot npudnusutensHo 1/15 no
npubmm3uTensHo 1, oT npubnusurensHo 1/10 no npubnusutensuo 1, ot npubausurensHo 1/5 1o
npuOIM3UTENBHO | MK OT MPUOIU3UTENBHO Y2 10 TPpUOIM3UTENBHO 1. B KadecTBe anpTepHaTHBEI
MOXKET CYMTAThCS, YTO T'E€TEPOJUMEPHBIH CIUTHIH NPOAYKT IO HACTOSLIEMY H300pPETeHUIO
XapaKTEPU3yeTCsl aKTUBHOCTBIO PEJIAKCHUHA, €CJIH OTHOLICHHE aKTHBHOCTH YKAa3aHHOTO CIIHTOTO
NOJMIENTHA K aKTUBHOCTH 3TAJIOHHOTO OeJIKa PelakCHHA COCTABISIET OT NPUOIM3UTENBHO 1 10
10°, or npubnusutensHo 1 o 10%, or npubnusurensro 1 o mpubmusurensHo 10°, or
npubmmsuTensHo 1 1o mpubmusurensHo 100, ot npubmmsurensao 1 go npudmmsurensao S0, OT
npubmmsuTensHo | 1o npubmmsurensHo 20, ot mpubnusutensHo 1 1o npudnmsurensHo 15, ot
npubmusuTensHo 1 1o npubmmsutensHo 10, o mpubnusuTenbHo 1 10 mpUOINU3UTENBHO S UITH OT

npubIU3UTENBHO | 10 MPUOTU3UTENBHO 2.

B HekoTOpBIX BapHaHTax OCYLIECTBIEHUS AKTUBHOCTD PEJIAKCUHA MeTePOAUMEPHOTO CIUTOrO
NPOAYKTa OTHOCHUTENIPHO aKTHBHOCTU PETAKCHHA 3TAJOHHOTO OejKa pelakCHHA COCTABJISIET OT

npubmusutensHo 0,001 1o mpubnusutensHo 10.

AKTHUBHOCTB peJlaKCHHAa MOXKHO omnpenensaTe kak 3HaueHne ECS50. Mcnonb3yemblii B JaHHOM
nokymente tepmuH "ECS50" (nmomymakcumanbHasi 3pQexTuBHAsT KOHLEHTPALMs) OTHOCUTCS K
5 PEeKTUBHON KOHLEHTPALMH TEPANeBTUYECKOrO COEIMHEHMs, KOTOpas HHAYLUPYET OTBET
NocepeaiMHe MEXJY MCXOAHBIM YPOBHEM M MAaKCUMyMOM IIOCJ€ YKa3aHHOIO BpPEMEHHU

BO3JEHUCTBUSL.

JloMeHBI reTepoAuMepH3aALNH

I'eTeponuMepHbIE CIUTHIE MPOAYKTHI [0 HACTOSIIIEMY H300PETEHUIO COAEPIKAT MEPBBIN TOMEH
reTepoAUMEPU3ALIUA U BTOPOH JOMEH reTepoAuMEpU3alUU. B NpeanodTUTENbHBIX BapUaHTaxX
OCYILIECTBJICHHUs TMEPBBIH M BTOPOH JOMEHBbI reTepoJuMepHU3aluH MoiyueHbl u3 Fc-olmactu

UMMYHOTJIOOYJIHHA.

Tepmun "Fc-obmacts" onpenensier C-KOHIEBYIO 00JIaCTh TSKENION LEMd UMMYHOTJIOOYIIHHA,
KOTOpast MOXKET 6bITI> noJiyd€Ha 3a CHECT PACHICIICHUS NallauHOM HWMHTAKTHOI'O aHTUTEJIA. Fc-
001aCcTh IMMYHOTJIOOY THHA OOBIMHO COAEPIKHUT J1BAa KOHCTAHTHBIX JoMeHa, jomeH CH2 u nomen

CH3, u HeoOs3aTenpHO nomen CH4.

IlepBas u Bropas Fc-o0mactu moryt copepsxats nomenbl CH2 w/unu CH3 nmmyHOrnoOynmusa.

B npennmoutuTenpHBIX BapuaHTaX OCYLIECTBJIEHHs mepBas U Bropas Fc-obmactu comepxkar



38

nomenbl CH2 u CH3 ummyHOT100yIMHA.

Fc-o0nacte MOXHO mONyunTh U3 UMMYyHOrNoOynuHa (Hanpumep, IgG) mroboro Buna,
NPEANOYTUTENPHO YesoBeKa (Hanpumep, denoseueckoro Ig(G). B BapuaHTax ocyinecTsieHus, B
kotopeix Fc-obmacte monydena us IgG, Fc-o0nacte moxer Obith monydena u3 IgG moGoro
noxaknacca (manpumep, IgG1l, I1gG2, 1gG3, 1gG4), npeanoururensHo IgGl. IlpennoururensHO
nepsasi U Bropasi Fc-o0nactu mony4ensl u3 uenoBeveckoro ummyHornodynuna IgGl. B apyrux
BapUAHTAX OCYLIECTBJIEHHUs TepBasi W BTopas Fc-o0macTw mMONydeHbl M3 YEIOBEYECKOro

ummyHornoOynuHa [gG4.

B mpenmoutuTeNbHBIX BapHaHTaX OCYINECTBIIEHUsS mepBas u Bropas Fc-obmactu comepixar
COAEHCTBYIOLINE TeTePOANMEPH3AMYA AMUHOKUCIOTHBIE MyTalluy W/l Monudukanuu. Takue
MOAU(HUKALMYA MOTYT BKJIFOYATh BBEJCHHE ACHMMETPHUYHBIX KOMIJIEMEHTAPHBIX MOIU(UKALINI B
KXYy U3 TepBod U BTOopoil Fc-obmacreidt Tak, 4ToOBI 00€ IEemU COCTBIKOBBIBAIHCH NPYT C
APYTOM U, TAKUM 00pa3zom, ObLIH CrTOcOOHBI 00pa30BaTh reTepoaUMep, HO KaXas [ernb He Obuia
ObI criocobHa AMepH30BaThes cama ¢ coboi. Takne MoaupUKaIF MOTYT OXBAThIBATh BCTABKH,
JeNenH, KOHCEPBATUBHBIE U HEKOHCEPBATUBHBIE 3aMEHBbI U NEPECTPOiiku. BriroueHne Takux
Moaudukanuii odecrneunBaeT crnocod yBEeIMUEHHs BbIXOAA IeTEPOJUMEPOB, BbIpa0aThHIBAEMBIX B
KYJbTYpE PEKOMOMHAHTHBIX KJIETOK, IO CPABHEHUIO C APYTUMH HEXENAaTeIbHBIMH KOHEYHBIMU

npoaAyKTaMiu, TAKUMHU KaK TOMOAUMCEPDI.

ITepBast u BTOpas Fc-00macTi MOryT comep:kaTh JIOObIe COASHCTBYIOIINE reTepOaMMepPH3aLU
AMUHOKHCJIOTHBIE MyTALlMH W/ W MOAU(UKALINH, U3BECTHBIE U3 YPOBHS TexHUKH. KoMmOnHanmro
MOAU(UKALMH MOKHO IPUMEHSTD JUIsl MAKCUMAJIBHOTO YBeIHUeHHsI 3P PeKTHBHOCTH COOPKH MpH

MHHUMHK3aIIUU BJIUAHUA HA CTaOMJIBHOCTh QHTUTEJIA.

B cnocobe "BBICTYN-BO BHAAWHY"' TeTEPOAUMEPU3ALIMH MOXKHO COAEHCTBOBATH IMyTEM
BBEJICHUS] CTEPUUECKOrO 3aTPYJHEHUs] MEXIY KOHTAKTUPYIOLIUMU ocTaTKkaMmu. "BrinsunBaHue"
MOJIYYAKOT MyTEM 3aMEHbI OJJHOH MJIM HECKOJBKUX HEOONbIINX OOKOBBIX LIENIeH aMHUHOKHCIIOT Ha
MOBEPXHOCTH KOHTakTa omHOW Fc-obmactu (“Fc-BeicTym”) Ha Oojiee KpyrmHbIE OOKOBBIE IIETH
(Hampumep, THpo3WHa wWiu Tpunrodana). KomneHcarmoHHble "momocTH' C  pasMepom,
WJICHTUYHBIM WJIM CXOIHBIA ¢ OONbIION(-UMHU) OOKOBOM(-bIMH) UENbIO(-sIMH), CO3MAOT Ha
NOBEPXHOCTH KOHTakTa Apyrou Fc-obmactu (“Fc-Bmapmna”) myrem 3aMeHbl aMHHOKHCIIOTHI C
OonbLIIMH OOKOBBIMH LIETISIMUA HA aMUHOKHCIIOTHI, UMEIOIINE MEHBIINE [ENH (HarnpuMep, aJlaH|H
Wi BayuH). Monudukanuu "BeICTYN-BO-BIIaANHY" MOIPOOHO onmucaHbl, Hanpumep, B Ridgway

IB et al. (1996) Protein Eng. 9(7) 617-621; Merchant AM et al. (1998) Nat. Biotechnol. 16(7):
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677-681.

Hpyrue Mmonuukanuy, KOTOpPble MOXHO TNPUMEHATb MJis MOJYYEHUS TIe€TepOIUMEpOB,
BKJIIOUAIOT 0e3  orpaHuyeHuss MOAM(DUKALMHM, KOTOpblE  CO3JAIOT  OJaromnpHsTHbIE
ANIEKTPOCTATUYECKUE B3aUMOJAEHCTBUSI Mexxay aBymsi Fc-oOmactsmu. Hanpumep, onmny wim
HECKOJIbKO TOJIOKUTEIIBHO 3apsDKEHHBIX aMUHOKHCIIOT MOKHO BBOAWTH B onHy Fc-oOmacts, a
ONHY WM HECKOJBKO OTPHUIATEJbHO 3apPsDKEHHBIX aMHUHOKUCJIOT MOXHO BBOOUTH B
COOTBETCTBYIOLIEE TMOJIO)KeHUEe B Jnpyrod Fc-obmactm. B KkauecTBe ambTepHATHUBBI HIIH
nonosHenus: Fc-obmactu MOKHO MOAH(ULIMPOBATh IS BKIFOUEHUSI MyTallHid, KOTOPbIE BBOIST
OCTaTKH LFCTENHA, CIIOCOOHBIE 00pa3oBaTh AUCYJIb(PUAHYIO CBsi3b. B KauecTBe aibTepHATHBBI
win pononHeHus: Fc-o0mactw MoOryt comepatb OIHY WM HECKOJbKO MOIU(UKAIUI B
ruapOQUIIBHBIX WM THAPOGOOHBIX OCTATKAX HA MOBEPXHOCTH KOHTAKTA MEXAY LIETMSIMU, YTOOBI
crenatb 00pa3oBaHHE reTeponuMepa 0oJee SHTPONMUYECKH W SHTAIBITUYECKH OJIarONpHUSTHBIM,

yeM 00pa3oBaHHE rOMOIUMEpA.

Takum  oOpa3oM, B  HEKOTOPBIX  BapHAHTAX  OCYINECTBJICHUS  COACHCTBYIOIIUE
reTepoNUMEPU3aALMN AMUHOKHICIOTHBIE OCTATKU W/WIM MOAW(HUKALMH CO3A0T CTEPUUECKOE
3aTpyHEHUE MEXIY KOHTAKTUPYIOIIUMHU OCTAaTKaMH (HaIIpuMep, 3a CYET IMOAXO0a "BBICTYI-BO-
BHAnuHY"), CO3AIOT OJArOMPHUSATHBIE 3JEKTPOCTATHYECKUE B3aMMOAEHCTBHS Mexny nByms Fc-
00nacTsIMH, BBOJAT OCTATKM LIUCTEHHA, CIOCOOHBIE 00pa3oBaTh AUCYJIb(PUIHYIO CBS3b, W/WIH
MOAUGUIMPYIOT THAPO(IIbHBIE U TUAPOPOOHBIE OCTATKM HAa MOBEPXHOCTH KOHTAKTa MEXKIY

nBymst Fc-obnmactsivu.

B mpenmoutuTenbHBIX BapHaHTaX OCYLIECTBJICHUs COIEHCTBYIOLIHE TreTepOAUMEpPU3aLUU
AMHMHOKHCJIOTHbIE MyTallM TPEACTaBJSIIOT coOoi Myrtamuu no tuny “Fe-Beictym” u “Fe-
BraauHa . B mpeanoututenpHbIX BapHaHTax OCYLIECTBICHUsS MyTauuu no tumy “Fc-BeicTyn” u

“Fc-BnaanHa” mpuUcyTCTBYIOT B fomeHax CH3.

B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUs TmepBas W Bropas Fc-obmacTu monyudeHbl U3
yenoBedeckoro ummyHorooyauHa IgG1 u comepxar “Fc X7 u “Fc Y” ¢ MyTanmsiMu B JOMeHaxX
CH3, rae mytauun B “Fc X” u “Fc Y” BeIOpaHb! 13 KOMOMHALUI, U3JI0KEHHBIX B Tabmwme 2 (1iau

UX KOHCEPBATHUBHBIX 3aMEH).

Tabauua 2. Mymayuu ¢ “Fe X" u “Fc ¥”

Ne komOuHaH Myranus (-un) B Fe X* Myranus (-un) B Fc Y*
1 D399C K392C
2 D399S K392S8
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3 Y349C S354C

4 Y349C E356C

5 Y349C E357C

6 L351C S354C

7 T394C V397C

8 T366W T366S:L368A: Y407V

9 T366W:D399C T366S:L368A:K392C: Y407V
10 T366W:K392C T366S:0099C:L368A: Y407V
11 S354C:T366W Y349C:T366S:L368A:Y407V
12 Y349C:T366W S354C:T366S:L368A: Y407V
13 E356C:T366W Y349C:T366S:L368A:Y407V
14 Y349C:T366W E356C:T366S:L368A:Y41J7V
15 E357C:T366W Y349C :T366S:L368A: Y407V
16 Y349C:T366W E357C:T366S:L368A:Y407V
17 S364H/F405A Y349T/T394F

18 T350V/L351Y/F405A/Y407V T350V/T366L/K392L/T394W
19 K360D/D399M/Y407A E345R/Q347R/T366V/K409V
20 K409D/K392D D399K/E356K

21 K360E/K409W Q347R/D399V/F405T

22 K360E/K409W/Y349C Q347R/D399V/F405T/S354C
23 K370E/K409W E357N/D399V/F405T

24 T366Y Y407T

*rae Hymepauusi aMHHOKHUCIIOT NpuBeaeHa B coorBeTcTBUH ¢ EU-nnnexkcom cornacuo Kabat.

B npeanouruTensHbIX BapuaHTax ocymectsienus “Fc Y” npencrasisier coboit “Fc-Bnanuny”

¢ mytauusamu Y349C, T366S, L368A u Y407V wnu ux KoHcepBaTUBHBIMU 3aMeHamu, u Fc X”

npexacrasisier codoit “Fe-Beictym” ¢ mytauusamu S354C u T366W unm MxX KOHCEPBATHBHBIMU

3aMeHaMH, T HyMepamusi aMuHOKHCIIOT cooTBeTcTByeT EU-nHaekcy cornacuo Kabat.

Tepmun "EU-unanekc cormacHo Kabat" oTHOCHTCS K CHCTeMe HyMEpaluu YeJOBEYeCKOTrO

antutena IgG1 EU, onucannoii B Kabat EA ef al. (1991) Sequences of Proteins of Immunological

Interest, Sth ed. Public Health Service. National Institutes of Health. Bethesda, MD. Bce

MOJIOXKCHUSA AaMHUHOKHCJIOT, Ha KOTOPBIC CCbUIAKOTCA B HaCTOﬂH_Ieﬁ 3asBKE, OTHOCATCA K

MOJIOKEeHUsIM cortacHO EU-uHaekcy.
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B HekoTOphIX BapmaHTax ocyluecTsieHus nepsas Fc-o0nacte nmeer myranuu no tumny “Fe-
BHanuHa”, a Bropas Fc-obmacts umeer myrauuu no tuny “Fc-BpicTyn”. B anbTepHaTUBHBIX HIIH
NPEANOYTUTENBHBIX BApHAHTAX OCyliecTBIeHUs nepsas Fc-o0nacTe nmeer Mmytauuu no tuny “Fe-

BBICTYIT, a BTOpas Fc-o0nacts umeer myrtarmu no tuny “Fc-Bnaguna”.

Byner nonsaTHO, uTo Fc-001acTH MOTYT OMOIHUTENBHO COAEPIKATh APYTHE AMUHOKHUCIIOTHBIE
mMoaudukanuu oTHOCUTENbHO Fc-obmactu qukoro tuna. Fc-006macTb MOKHO MOIU(UIIMPOBATS,
HanpuMmep, 11 yBeanueHus ahdunHocTr MosiekyJsl IgG B otHomenuun FcRn. B WO 02/060919
packpeIThl MOAM(HULMPOBAHHBIE WUMMYHOTJIOOYJIMHBL, copepskamue Fc-obmactb ¢ OmHOW Wik
HECKOJIbKUMH aMUHOKHCJIOTHBIMA MOIU(UKALIUSME, U OHA BKJFOYEHA MOCPEICTBOM CCHUIKU B
JaHHBIA TOKYMEHTe CO Bceil cBoel mosHoTe. CriocoOwr mosydenus: Fc-obnacrel ¢ ogHON mim

HECKOJIBKUMH aMHWHOKHUCJIOTHBIMH MOI[I/I(I)I/IKaL[I/IﬂMI/I HU3BCCTHBI U3 YPOBHA TEXHUKU.

B HekOoTOpBIX BapuaHTaX OCYIIECTBIICHUS TIepBast W/Wjiu BTopasi Fc-001acTu MOTYT conepskaTh
OJTHY WJTA HECKOJIPKO AMUHOKHCIIOTHBIX MOAN(DUKAIINI I CHHKEHUS MJTH OTMEHBI 3() PeKTOpHOIM
¢byaknun  Fc-obmactn. B HEKOTOpPBIX BapuaHTaX  OCYIIECTBICHHUS aMHHOKHCIIOTHBIC
MonupuKanuu OOECIIEYNBAIOT CHIDKEHUE WM MPEOJOJIEHHE LIUTOTOKCUYHOCTH, HampuMmep,
AHTUTEJIO3aBUCUMO KJIETOUHOOTIOCPEOBAHHOM LUTOTOKCUYHOCTHU (ADCC) u

KoMIuieMeHT3aBucuMoi rurotrokcuanoct (CDC).

B HexoTOpBIX BapHaHTaxX OCYyIIECTBIEHHs nepBas u/unu sropas Fc-o0nmactu MoryT conepkarthb
OJHY WIM HECKOJbKO AaMUHOKHCIOTHBIX MOMU(HUKALMN ISl  YBEJIWYEHHs IepHona

MOJIyBBIBEACHUS I€TEPOAUMEPHOrO CJIMTOrO IMMPOAYKTa.

B HexoTOphIX BapuaHTax OCYLIECTBIEHMs mNepBas u/wiam Bropas Fc-obmactu comepikar mo

MEHbLICH Mepe OHY U3 CIENYIOINUX KOMOMHALMI aMUHOKHUCIOTHBIX MYTALHA:

1) M252Y, S254T u T256E unu ux KOHCEpBaTHBHbIE 3aMEHBI;

(i1) L234F, L.235Q u K322Q unu ux KOHCEPBATUBHBIC 3aMEHBI,

(111)  L234F, L235E u P331S unn ux KOHCEpBAaTHUBHbBIE 3aMEHBI,

(tv)  M252Y, S254T, T256E,, L234F, 1.235Q u K322Q niu ux KOHCEPBATUBHbBIE 3aMEHbI, WJIH
(v) M252Y, S254T, T256E, L234F, L235E u P331S unu ux KOHCEpBAaTUBHBIC 3aMEHBI,

r7ie HyMepauusi aMHHOKUCIIOT NpuBefeHa B coorBeTcTBuM ¢ EU-nHnexkcom cornacuo Kabat.

B HekoTOpBIX BapHaHTax OCYyIIECTBIEHHs repsas u/munu ropas Fc-o0nmactu MoryT conepkarhb
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amuHokuciaoTHble MyTauuu L234F, L235E u P331S unu ux koHcepBaTHBHBIE 3aMEHBI, I7€

HyMeparusi aMUHOKHCIIOT puBeaeHa B coorercTeun ¢ EU-nanexcom cormnacHo Kabat.

B nexoTopbIx BapmaHTax ocyuiectBieHus: Fc-obnmacts, cogepaxainast myrauuu no tuny “Fe-
BIIAJMHA , IMEET MOCJIeI0BaTENbHOCTD, U3sioskeHHy0 nmoa SEQ ID NO: 3, wnu ee BapuaHTsl, u
Fc-obnactb, copmepkamas myrtanuu 1o tumy “Fc-BbicTym”, uWMeeT MOCIen0BaTEIbHOCTb,

uznoxxeHHyto nox SEQ ID NO:4, unu ee BapuaHThI.

B HekoTopbIx BapuaHTax ocyinectsieHus Fc-obnactu comepskat Bapuant SEQ ID NO: 3, B
KOTOPOM aMHUHOKHCJIOTHast MyTtarusi Y 349C BosBpamiena oOpatHo B Y349, u Bapuant SEQ ID
NO: 4, B koTopoM aMmuHOKHCIOTHast MyTauust S354C BosppameHa oopatHo B S354, Tak uro Fc-

o0acTy He crtocOOHBI 00Pa30BBIBATH CTAOUIM3UPYIOIIYIO AUCYIb(QUIHYIO CBSI3b.

B HekoTopeix BapuaHTax ocyuiectsinenus Fc-obnactu conepkar sapuant SEQ ID NO: 3 n/umm
Bapuant SEQ ID NO: 4, rpe meperie marb ocrtatkoB DKTHTCPPC (SEQ ID NO: 69)
MOAU(GHUIMPOBAaHBL. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHs NaHHYIO O00JacTb 3aMEHSIOT
nocienosatenbHocTeio DKTHTACPPC (SEQ ID NO: 70). B anpTepHaTHBHBIX BapHaHTax
OCYIIECTBJICHHsI TaHHYIO 00JacTh 3aMerstoT nocienoBaTenbHocThio GGAGGACPPC (SEQ ID
NO: 71). B anbprepHaTHUBHBIX BapHaHTAX OCYIIECTBJIECHUS ITaHHYIO OOJacTb 3aMEHSIOT

nocienosatesnbHocTei0 ACPPC (SEQ ID NO: 72).

B  anbrepHaTHMBHBIX  BapHaHTaxX  OCYINECTBJIEHUS MEPBBII M BTOPOM  JOMEHBI
reTepoarMepusay noiaydeHs! u3 Fab-oGmactu mmmyHornoOynuHa. B HEKOTOpBIX BapuaHTax
OCYLIECTBIICHUsI TIOMEHbI reTeponumepusaunu coaepxat odnactu CH1 u CL. Briio oOHapyxkeHo,
yro Fab-o0nacty, cogepkamme nenu L u Fd, onmocpenyroT 3 peKkTUBHYIO reTepoauMepHu3aLiHio
(Schoonjans R ef al. (2000) J. Immunol. 165 (12): 7050-7057). Takum oOpa3om, B
AJIbTEPHATHBHBIX BAPUAHTAX OCYLIECTBICHHS JTOMEHBI reTepOIMMEPU3aLnU cofepxkar nenu L u
Fd. B Hekoropeix BapuaHTax ocymectBieHuss nenu L u Fd rerepomumepusyrorcs ans

00pa3zoBaHMs reTepoANMeEpPa, CTAOMIN3UPOBAHHOTO AUCYIb(PUIHBIM MOCTHKOM.

B eme onHMX anbTepHATHBHBIX BApPHAHTaX OCYLIECTBJICHHsS IEPBbI M BTOPOH IOMEHBI
reTepOANMEpPU3ALNH TeTePOANMEPU3YIOTCS C 00pa30BaHHEM IMAaPAJUIENbHBIX CyNEepCIHpaiei.
I'ereponumMepHble Cymepcrnupaiy OnmUcaHbl, Hanpumep, B Aronsson ef al. (2015) Sci. Rep. S:
14063. B HEKOTOPBIX BApHAHTAX OCYIIECTBJICHHUS] OMEHBl FeTEePOAUMEPHU3ALUN COAEPKAT
AMHMHOKHCIIOTHBIE MyTallMH W/WJIU MOAUGUKALIUH JJIs IPENyNPEeKAeHUs 00pa3oBaHust COOPOK ¢

HE’KeJaTeNIbHbIM (DOJIAMHIOM M/UITH CONEHCTBHSI 00pa30BaHUIO MapaJUIEIbHBIX CYNEPCIUpaIeH.

IlepBblit 1 BTOPOW NOMEHBI rerepoauMepusany (Hanpumep, nepsas U Bropas Fc-o0macTs)



43

MOTyT 00pa3oBbIBAaTh (PparMeHT, MPOJICBAOIINI NEPUOA NOJyBbIBeAeHUs . Takum obpa3om, B
HEKOTOPBIX BapHUAHTAaX OCYLUECTBJIEHUsI IE€TEPONAUMEPHBIE CIUTHIE MPOAYKTHI MO HACTOSLIEMY
M300pETeHUI0 XapaKTEePU3YIOTCS MPOMJICHHBIM IMEPUOIOM TOJYBBIBEACHHS] MO CPABHEHUIO C

OTAJIOHHBIM PCIaKCUHOM.

Hcnonb3yeMelil B TaHHOM JIOKYMEHTE TEPMUH "MEpUOJ TOJTYyBbIBEAEHUs" HCIIONB3YETCs IS
0003HaYeHHsT BpeMEHH, HEOOXOIUMOTO JIJIsl CHIPKEHHS] KOHLEHTPALUU CIIUTOrO Oesika B Ijia3me
kpoBu 10 50% ot ee ucxomgHoro yposHs. "[leproa nosyseiBeeHus" OeKa B I1a3mMe KpOBU MOKET
3aBHCETh OT PA3IMYHBIX (PAKTOPOB, TAKUX KaK pa3mep Oenka, ero CTadMIbHOCTb, €r0 CKOPOCTh
BBIBEJICHHSI, CKOPOCTb LUPKYJSIIUH, NPOTEOJIUTUYECKOE PpACIIEIUIEHUe i1 Vivo, CKOPOCThb
abcopOumu OpraHu3MOM MU crieliu MIeCKUMU TKaHIMH U T. 1. CriocoObl onpeneieHus nepruoaa

NIOJIyBbIBEZICHHSI OSJTKOB M3BECTHBI U3 YPOBHS TEXHUKHU U OMHCaHBI B pasaene "Ilpumvepsr" HIDKeE.

ABTOpBI HACTOSIIIETO HM300pETEHHs MPOJEMOHCTPUPOBAIH, YTO T'€TEPOAMMEPHBIE CIIUTHIE
NPOAYKTHI MO HACTOSIIEMY M300PETEHUIO C MEPBBIM U BTOPBIM JJOMEHAMH T'€TE€POIUMEPU3ALINH,
NOJy4eHHBIMH 13 FC HMMMYHOrnoOyiHMHa, XapaKTepPH3YIOTCSl TEPHUOAOM TOJYBBIBEICHHS,
COCTABIISIFOLIIMIM 110 MEHBILEH Mepe S 4aCOB B MBILIMHBIX MOZEIAX (CM. mpumep 6). st cpaBHEHUS
NEepUOJ, TOJIYBBIBEACHUSI 4YEJIOBEUECKOr0 penakcuHa-2 mnocie IV BBeaeHust CoCTaBisieT
npubnusutensHo 0,09 +/- 0,04 yaca, T. e. 5,4 +/- 2,4 munyte! y monueit (Chen SA ef al. (1993)
Pharm. Res. 10(6): 834-838).

Crnenyer npu3HaTh, YTO YIJIMHEHHBIN EPUOJ TIOJTYBbIBEACHHUS SIBJISIETCS MPEUMYIIECTBEHHBIM,
MIOCKOJIbKY OH TO3BOJISIET BBOJAUTH TEPANEBTHYECKHE OENKM B COOTBETCTBUHM C OE30MacHON u
ynoOHOW cXeMOi BBEIEHUS 103, HAITpUMep, B O0jiee HU3KHUX 103aX, KOTOPbIE MOXKHO BBOIUTH C
MEHbIIIE 4YacToToil. bojee Toro, moctuxkeHue OoOJiee HUZKHX 103 MOKET OOECHeYUThb
NOTOJIHUTEJIbHBIE  TIPEUMYINECTBA, TaKue Kak o0ecreueHue yJIy4YIIeHHOrO  mpoQuJs

0€30MaCHOCTHU W/WJIN aKTUBALUIO HECKOJIBKUX MEXAHU3MOB IEHCTBUS i1 VIVO.

CoennHHUTEJbHBIE 3JIEMEHThHI

Omna wimm obe w3 ueneit A u B pemakcnHa Moryt OBITb COEIWHEHBI CO CBOWUMH
COOTBETCTBYIOIIMMU  JOMEHAMU T€TePONUMEPU3ALUN  TOCPEACTBOM  COEAHHUTEILHOTO
NOJIMIIENTHIA. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS LIETIb A pelakCHHA COEAMHEHA C IEPBBIM
JOMEHOM  rerepoamMepusauuud  (Hampumep, TmepBoi  Fc-00macTeio)  MOCPEICTBOM
COEAMHUTENIPHOTO TOJNMIENTHAA, W LeNb B penakcuHa COEAMHEHAa CO BTOPBIM JTOMEHOM
rereponuMepusanuu  (Hanpumep, BTopod Fc-00macTpio) MOCPENCTBOM —COEOUHHUTEIBHOTO

MNOJIMNCIITUAA.
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CoenHNUTENBHBIA MOJUIENITHA MOXKET ObITh JFOOOH MOIXOASIIEH JUIMHBL, HAPUMEp, AJIMHA
COCTaBIISIET OT NMPHUOIM3UTENBHO 6 10 40 aMUHOKUCIIOT, IPEATIOUYTUTENBHO OT IPUOIU3UTENBHO 6
10 21 aMUHOKMCIOTBL. B HEKOTOpPBIX BapHaHTax OCYIUECTBJICHUs JIJIMHA COEAUHUTEIBHOIO
MOJIMNENTH/IA COCTABJIAET 110 MEHbLIEH Mepe 6 AMUHOKHMCIOTHBIX OCTaTKOB, IPEANOYTUTENBHO O
MeHblel Mepe 11 aMHHOKHCIOT, NMPEANOYTUTENBbHO MO MeHblIell mepe 16 ammuHOKHCIOT. B
HEKOTOPBIX BAPUAHTaX OCYLIECTBJICHUS AJMHA COCAUHUTENIBHOTO MOJUIENTHUAA COCTaBIISET
meHee 40 aMuHOKHUCIOT. COeNUHUTENbHbIE MOJUNENTHIbl Pa3HOW WM OJUHAKOBOM JJTMHBI
MOKHO NMPUMEHATh JJIsl KAKAOTO Ijieda reTepOJUMEPHBIX CIUTHIX MPOAYKTOB IO HACTOSLIEMY
n300peTeHn0. B HEKOTOpPBHIX BapuaHTAaX OCYIIECTBJICHUS JJIMHA MO MEHbIIEH Mepe OIHOTrO
COEIMHUTENIBHOTO TMOJIUMENTHAA COCTaBisgeT 21 aMUHOKHMCIOTY. B mOpeanodrurenbHbIX
BApUAHTAX OCYLIECTBICHHUS JUIMHA OOOMX COEOUHHUTENBHBIX MOJHUIENTHIOB cocTaBisier 21
aMUHOKHUCIOTY. COeNMHUTENbHBIE TOJHUIENTHABI MOTYT HMETh JIOOYH aMHUHOKHCIOTHYIO
nocienoBaTebHOCTb.  CoeMHUTEbHbIE TOJMIENTUAbl C pPasHbIMM WIM OJUHAKOBBIMU
AMUHOKHCJIOTHBIM COCTaBAMHU MOXXHO MPUMEHATh AJI KaXKAOT0 Ijleda reTepOJAUMEPHBIX CIUTBIX

IPOAYKTOB IO HACTOSIIIEMY U300PETEHHIO.

B HekoTOpBIX BapuaHTaX OCYLIECTBJICHUSI OAWH WIN MPEANOYTUTEIHHO 00a COSTMHUTETHHBIX
MOJIUNIENITHIA COAepkaT TNOoBTOphl mpojuHa u ajmanuHa (PA)x (SEQ ID NO: 73), rme
MPEINOYTUTENIBHO X COCTAaBJsieT OT 3 A0 15, rae MpenrnouTUTeNbHO JJIMHA COENHHHUTEIIBHOTO
MOJIUNENTHAA TMpeBblmaeT |6 aMHHOKHUCIOT, TIA€ NPEANOYTHTENIBHO COEIUHUTENIbHBIN
MOJIUIIENTU]L COCTOMUT u3 21-aMMHOKUCIOTHOMN MOCJIEA0BATEIBbHOCTH

PAPAPAPAPAPAPAPAPAPAG (SEQ ID NO: 6).

B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS OJUH WIH MPEATOYTUTENIEHO 00a COSTMHHUTEIbHBIX
MOJIMIENTHIA COAEPIKAT MOBTOPHI TJIUIMHA U CEPHHA, TAKHE KaK MOJUIENTH/IbI, OMHCAHHBIC B
Chen X et al. (2013) Adv. Drug. Deliv. Rev. 65(10): 1357-1369. B HEKOTOpBIX BapuaHTax
OCYLIECTBIICHUsST ONMH WM 00a COCOMHMUTENbHBIX nojunentuaa copepykat motuB (GGGGS)n
(SEQ ID NO: 74), rne n moxer coctaBisatb oT 1 no 8, Hampumep, rae n cocraisier 4. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHHS OJUH MM HECKOJBKO COCOMHHUTENbHBIX MOJHUIIETHIOB
coctosT u3 21-amuHokucnotHoi nocnenosarenbHoctd GGGGSGGGGSGGGGSGGGGGS (SEQ
ID NO: 5). B onpeneneHHbIX BapHaHTaX OCYLIECTBICHUS 00a COCTUHUTENBHBIX TOJUIECITUIA
coctosT u3 21-amuHokucnotHoi nocnenosarenbHoctd GGGGSGGGGSGGGGSGGGGGS (SEQ
ID NO: 5).

B HCKOTOPBIX BapUaHTAaX OCYLICCTBJICHUSA OAUH COGI[I/IHI/ITGJ'II:;HI:;II\/'I NnoJjimnenTrug COACPKUT

MOBTOPHBI NPOJIMHA U aJIaHHWHA, KaK OINMHCAHO B JaHHOM JOKYMCHTEC, a I[perﬁ COEUHUTETbHBIN
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noJMnenTua COACPIKUT MOBTOPLI INIMLIMHA U CEPUHA, KaK OIMMCAHO B JAHHOM OAOKYMEHTE.

B kauecTBe anpTepHaTUBBI OIHA MK 00€ 1lenn A 1 B penakcuHa MOTyT OBITh COETUHEHBI C UX
COOTBETCTBYIOIIMMU  JOMEHAMM  TeTepOAMMEpH3alud €  TIOMOLIBK0  CHHTETHYECKOTO
COEAMHUTENIBHOTO TOJIUIIENTHIA, TAKOTO KaK MOJMMEpHast 1eTlb Ha OCHOBE MOJIMATUIIEHIIIUKOJIS
(PEG). Takum oOpasom, memb A pejakCHMHA MOMKET ObITb COEOHHEHA C TEePBBIM JOMEHOM
rereponuMepusanuu  (Hampumep, mnepBod Fc-00macTei0) TOCPEACTBOM  CHHTETHYECKOTO
COEAMHUTENIbHOTO 3JIEMEHTAa, TAKOTO KakK MOJHMEpHasl Lelb HAa OCHOBE MOJIMATHIICHIIIUKOJS
(PEG), u uenb B penakcuHa MOKeT ObITh COEIMHEHA CO BTOPBIM TOMEHOM IeTepOIUMEPH3ALIIH
(Harmpumep, BTOpOH Fc-005acThio) MOCPENCTBOM CHHTETHUECKOTO COSIUHUTEIBHOTO 3JIEMEHTA,
TAKOTO Kak MOJUMEpHas Lenb Ha ocHoBe mnomudTwieHrankoias (PEG), rme cunTeTmueckuit
COEAMHUTENIbHBIN 3JIEMEHT MOXET OBITh KOBAJICHTHO WJIM HEKOBAJICHTHO MPHCOESIUHEH K JOMEHY
rereponumMepusanuu (Hanpumep, Fc-o0mactn). IlernnupoBanue, KOTOpoe NMPEACTaBISIET COOOH
mpolecc MpUCOeNUHEHHUs] mojuMepHbix 1eneli PEG k Monekyne, MOXHO OCYyIIECTBIIATH B

COOTBECTCTBUHU CO CHOCO6aMI/I, HU3BCCTHBIMU U3 YPOBHA TEXHUKU.

CrabnabHOCTb

ABTOpbI HACTOSILIETO H300pEeTeHHs MPOAEMOHCTPHPOBAIH, YTO TeTEPOAMMEpHBIE CIUTbIC
IOPOAYKTHI IO HACTOSIIEMY M300pPETEeHHI0 XapaKTEePU3YIOTCS HEOXXHIAHHOW IPEBOCXOIHOMN
bu3nyecKoil W XUMHUYECKOW CTaOMIbHOCTRIO. Takum o0pa3oMm, B HEKOTOPBIX BapHUaHTaX
OCYIUECTBJICHHUS TeTePOAMMEpPHBbIE CIHMTbIE TNPOAYKTHI IO HACTOSIIEMY H300pETeHUIO
XapaKTePU3yIOTCSl MPEBOCXOAHOW (M3NYECKOW W/WIM  XMMHYECKOH CTaOMIBHOCTBIO IO

CPaBHEHUIO C 3TAJIOHHBIM OJIKOM peJaKCHHA.

Ou3rueckyro CTaOMIBHOCTb pENAaKCHHA MOXKHO OMpPEAENATh MyTeM H3MEPEHHs YHUCTOTHI U
arperanmu, Hanpumep, ¢ nomousto HP-SEC, xak B mpumepe 9. Xumudeckyr cTaOUIBHOCTB
peJaKCHHA MOJKHO ONPEAENSITh MyTeM HM3MepeHus (pparMeHTauuu U MOAH(HUKALMNA MOJIEKYJIb,

HanpuMmep, ¢ nomoupo LC-MS, kak B npumepe 9.

HeoxnnaHHO aBTOPBI HACTOSIIIETO H300PETEHHS TPOIEMOHCTPHUPOBANIH, YTO TETEPOIUMEPHBIE
CJINTBIE TIPOAYKTHI [0 HACTOSIIEMY N300PETEHUIO XapaKTEPU3YIOTCS PEBOCXOAHON (PH3HUecKOn
U XUMHYECKON CTa0MJIBHOCTBIO 10 CPABHEHUIO C PEKOMOMHAHTHBIM FC-CITUTBIM pelakCHHOM, B
KOTOPOM pEeJIaKCHH A M pelakchH B ciuThl B onHy memb (B OTiIMYHME OT pelakchiHa A u B B
OTAENbHBIX CHAUTHIX nojunentuaax). B WO 2013/004607 onmcaHbl peKOMOMHAHTHBIE
OJTHOLIETIOYEYHBIE CIUTHIE OJHUIETITH bl PEJIAKCHHA, clUThIe ¢ Fc-00macTeio nMMyHOTI00yIHHa,

HanpuMep, CIUTbIE MOJUMENTHU[bl, YIIOMHUHAeMble B JaHHOM nokymeHTe kak RELAXO0127 u
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RELAXO0128. Takum 00pa3oM, B HEKOTOPBIX BapHaHTaX OCYILIECTBIECHUS TI€TEPOIUMEpPHBIE
CJINTBIE TPOAYKTHI [0 HACTOAIIEMY H300PETEHNIO XapaKTEPU3YIOTCS PEBOCXOAHON (Pr3HUecKon

U/MIT XUMHUYECKON cTaOminbHOCTEIO 1o cpaBHeHMo ¢ RELAX0127 u RELAX0128.

I'eteponuiMepHBIl CIMTBHIA MPOAYKT MOXKET COIEpKaThb (PparMeHt, MpOAJIEBAOIINI MEePUO
NOJYBBIBEICHNs], B AOMNOJIHEHHE K IMEPBOMYy W BTOPOMY AOMEHaM rerepoauMepuszauuu. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJICHUS (PparMeHT, MPOMJICBAIOIINN TIEPUOM TOJYBbIBEACHMS,
npeacTaBsieT co00it OeNKOBBIN (pparMeHT, MPOJIEBAOIIMI MTEPUO/] MOy BbIBEIEHUS. beTKoBbIH
(parMeHT, TNPONJIEBAOINUI TEPUOJ TMOJYBBIBENECHUS, MOXET ObITb BBIOPaH W3 TPYIIIHI
cocrosimeid w3 Fc-obmacth  UMMyHOrJOOyJWHA, albOYMUHCBS3BIBAIOIIETO JOMEHa U
CBIBOPOTOYHOrO aibOyMHHA. B JOMOSHHUTENBHBIX BapUaHTAX OCYIIECTBICHUS (PpParMeHT,
MPOJIEBAIOIIUI TIEPUOM TOyBbIBEICHHUS, MPENCTaBIsieT COOOH XUMHYECKOe COSIUHEHHE,
KOTOPOE HE SABIACTCA 6eJ'IKOM HWJIN MNENTUAOM, TAaKOE KaK IOJIMMEPHAss LEIb Ha OCHOBE

nonuytuneHrmukons (PEG).

@parMeHT, MPOANEBAIOIINN NEPUO TIOTYBBIBEAEHHSI, MOKET ObITh MPUCOESTNHEH HAa N-KOHLE
nnu C-KOHIlE MEpBOro WM BTOPOrO JAOMEHA reTepoAuMepu3aluid. B HEKOTOpBIX BapuaHTax
OCyLIeCTBIeHNs (PparMeHT, MPOIJIEBAIOIIUI IEPHO MOJTYBBIBEACHUS, IPHUCOENNHEH Ha N-KOHLe
NEPBOr0 WMJIM BTOPOrOo AOMEHAa reTepoauMepusalnuu. B apyrux BapuaHTax OCYLIECTBJIECHUS
(bparMeHT, NpoIEBAOINNN NIEPUO MONYBbIBEICHNUS, NpHcoenuHeH Ha C-KOHLEe MepBOro HIIn
BTOPOro JOoMeHa rerepoaumMepusanu. CrnocoObl npucoenuHeHus (pparMeHTa, MpPOAIeBaOLIero
NEPUOJ MOJYBBIBEIEHUS, K FETEPOJAUMEPHOMY CIUTOMY IPOAYKTY U3BECTHBI U3 YPOBHSI TEXHUKH.
Hanpumep, ¢pparMeHT, npoaieBatoInil NEPUOS MOJYBbIBEIEHUS, MOXKET OBITh MPUCOCAUHEH C
MOMOIIBE) XMMHYECKOH KOHBIOTAlMA WM PEKOMOWHAHTHOW TeXHONoruu. @parmeHr,
NPOJICBAIOIINI MEPHON TOJYBbIBEIEHHS, MOXET OBITh MPUCOECAMHEH K Te€TePOTUMEPHOMY
CJINTOMY MPOAYKTY HETMOCPEACTBEHHO MIIH ITOCPEICTBOM COETMHUTEIBHOTO 3JIEMEeHTa (HarpuMep,
COEAMHUTENIbHOTO moJunenTuaa). [IpuMeHeHne COeaMHUTEIBHOrO MOJIMNENTHAA MOXKET ObITh
0COOEHHO TOAXONALINM, KOTAA CIHUTBIA TMOJHIENTHA COAEPXKHUT OENKOBBIH (PparMeHT,

NPOJIEBAOLIHI MMEPHON MOJTYBbIBEAEHHS, TAKOH Kak Fc-00macTs.

I/IJ'I.]'llOCTpaTI/IBHble BApPHAHTDBI OCYHIE€CTBJICHUSA
reTepOI[I/IMeprIe CJIUTBIC MPOAYKTHI MO HACTOALIEMY I/1306peTeHI/II-O MOTYT UMETH PA3JIMYHBIC

(bopMaThI W/WJTH MMOCIEAOBATEILHOCTH.

TepMuHBI “CIUTHINA TOJUIIENTH] IO HACTOALIEMY H300PETEHHIO” U “‘CIUTbIE MOJUIETITUABI 110

HACTOSIIEMY H300PETeHHUI0” MOXHO MCIHOJb30BaTh Uil OOO3HA4YEHUs] MEPBOrO JOMEHa
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reTepoANMEpU3alNY, CIUTOr0 C Lembldo A pelakChHa, W/WIM  BTOPOrO  JAOMEHa
reTepoAuMEpU3aliY, CIUTOro ¢ Lenbio B penakcuna. CiauTble MONUNENTUABI 110 HACTOSILEMY
N300pPETEHHI0O MOTYT NPEACTaBIATh COOONW pPEKOMOMHAHTHbBIE CJIMTBHIE MOJHMIENTHIBL T. €.

KOTOpbIe ObLIHM CO3[IaHBI C MTOMOIIBIO TEXHOJIOTHH pekoMOnHaHTHBIX JTHK.

B  mpenmoutuTenbHBIX — BapuaHTax — ocyiiecteieHuss C-KOHeIl  MEepBOro  JIOMeHa
reTepoauMepusalvy (Harpumep, nepBoii Fc-o6mactu) coenuner ¢ N-KOHIIOM Lienu A pejlaKChHa,
u C-KOHel[ BTOPOro IOMeHa rerepoauMepusanuu (Hanpumep, sropoii Fc-obnactu) coennnen ¢ N-
KOHIOOM Lienu B pe€ilakCHUHa. B HEKOTOPBIX BapHUaHTAX OCYHICCTBJICHUA MOJHUIICNITUA LEIMU A

peNlakCUHA W/WITH TTOJIUINIENTH T Lenu B peiakcuHa uMeroT cBoOOHbIH C-KOHEL.

B  anprepHaTHMBHBIX ~ BapMaHTaxX  OCyLIeCTBIeHHUs  N-KOHell  MepBOro  JOMEHa
rereponuMepusanuu (Hanpumep, nepsoii Fc-obnactu) coenunen ¢ C-kOHLIOM 1ienH A pellakCHHa,
1 N-KOHeI] BTOpOro JJOMeHa rerepoauMepu3auu (Hanpumep, BTopoii Fc-obmact) coenunen ¢ C-
KOHIIOM 1enu B penmakcuHa. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHUS MOJUMNENTHA LEenud A

peNlakCUHA W/WITH TTOJIUTNIENTH T enu B peiakcuHa nuMeroT cBOOOAHBIN N-KOHEI.

I'eTeponuMepHBIN CIUTBHIA MPOAYKT MO HACTOSINEMY HM300PETEHUI0 MOKET IOTOJHUTENIBHO
comepkaTh ONWH WU Heckosbko Fab. B HekoTOopbIXx BapuaHTax OCYLIECTBIICHHS
reTepOAUMEPHBIN CIUTBIA MPOAYKT comepkut oauH Fab, cBsasanHbli ¢ N-KOHIIOM MEpBOTO
JOMEeHa rerepoanMepusannu (Hanpumep, nepsoii Fc-o0mactu), u Bropoit Fab, cesizanublii ¢ N-

KOHIIOM BTOPOTO JIOMEHA reTepoanMepu3anuu (Hampumep, BTopoit Fc-obmactn).

I'eTepoavMepHBI CIUTBHIA MPOAYKT MO HACTOSIILIEMY H300PETEHHIO MOKET JOMOJHUTEIHHO
COZEP>KATh MMOJUTIETITHI BTOPOU LMK A pellaKCHHA WITH €r0 BAPUAHT U MTOJIUIIENTH BTOPOI LIEH
B penakcuHa mim ero BapuaHT. B HEKOTOPBIX BapHaHTaX OCYIIECTBJECHHs MOJHUITENTHI BTOPOI
nenu A pelakCMHAa WM €ro BapUaHT COeOUHEHbI ¢ N-KOHIIOM IMEPBOr0  JOMEHa
rerepoauMepusanuu (Hanpumep, neppoit Fc-obmacTu), u monunenTua BTopoil nenu B penakcuna
WM €ro BapHaHT COeNMHEHbI ¢ N-KOHIIOM BTOPOTO JOMEHA TeTepoauMepu3aliiu (Hampumep,
BTOpoil Fc-obnmactw), rme HeoOs3aTenbHO BTOpasi Memb A pellakCHHA COEUHEHA C IMEePBbIM
JOMEHOM  rerepoamMepusauuu  (Hampumep, mepBod  Fc-00macTei0)  MOCPEICTBOM
COEMHUTENILHOTO dJIeMeHTa (HAmpUMep, COEAMHUTENLHOrO MOJUMNENTHIA), U BTOpas uenb B
penakCcHHa COeIMHEHa CO BTOPbIM JOMEHOM reTrepoaumepusainuu (Hanpumep, BTOpoil Fc-
o0NlacThi0) MOCPEACTBOM  COCAMHUTENBHOTO JJIeMEHTa (HAampuMep, COSIUHHTEIbHOTO

MOJIUTIETITH/IA).

Takum 00pa3zom, B HEKOTOPBIX BapHAHTaX OCYLIECTBIEHUs (POPMAT reTepoJUMEPHOrO CIUTOTO
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NPOAYKTa BHIOPAH U3:
1) FcX-con-A/ FcY-con-B (manpumep, cMm. purypy 1);
(11) FcX-con-B/ FcY-con-A (Hanpumep, cM. ¢urypy 1);
(ii1))  A-con-FcX/ B-con-FcY (nampumep, cm. dpurypy 1),
(iv)  B-con-FcX/ A-con-FcY (nampumep, cMm. purypy 1);
v) Fab-FcX-con-A/ Fab-FcY-con-B (Hanpumep, cm. durypy 1);
(vi)  Fab-FcX-con-B/ Fab-FcY-con-A,;
(vil)  A-con-FcX-con-A/ B-con-FcY-con-B (Hanpumep, cm. durypy 1);
(viii)) B-con-FcX-con-B/ A-con-FcY-con-A,;
(ix)  FcX-con-B-L-A u FcY, Heobs3arenvHO FcY-con-B-L-A (Hanpumep, cm. ¢urypy 1);
(x) FcY-con-B-L-A u FcX, neobszarensro FeX-con-B-L-A;
(xi)  FcX-con-A-L-B u FcY, neobs3arensHo FcY-con-A-L-B; u
(xii)) FcY-con-A-L-B u FcX, neobs3arenpHo FcX-con-A-L-B,
rae

FcY mnpencrasnser coboii Fc-o01acte MMMYyHOTNIOOy/IMHA C aMUHOKHCJIOTHBIMH MYTaLUSMU
w/unu MomuduKanusiMe o tuny “Fc-BnaguHa”, mpennouTuTenbHo coaeprxkamyro nomen CH3 ¢
aMUHOKHUCIOTHBIMU MyTamusiMu  Y349C:T366S:L368A: Y407V unu ux KOHCEPBATUBHBIMU

3aMEHaMH;

FcX npencrasisier coboii Fc-06macTb ¢ aMMHOKUCIOTHBIMHA MYTALISIME W/ HJIA MOTU(DUKAITHSIMA
no tuny “Fc-BeicTyn”, mpeamoututenpbHO coaepskamyro nomMeH CH3 ¢ aMUHOKHCIOTHBIMH

myTtauusaMu S354C:T366W nnu ux koHCepBaTUBHBIMU 3aMEHAMU;
“con” mpeAcTaBsieT COOOHN COSNMHUTETBHBINA TOJUIESTITH],

B npencrapnsier coboii nens B penakcruHa win ee BApUaHT,

A npencrasisier OO0 Lienb A pellaKCHHA WIN €€ BAPUAHT, U

L npencraBmsier coOOi JNMHKEPHBI MOJIMIENTH[, NPEANOYTUTENIBHO C aMHUHOKHCIOTHON
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nocrnenosatesnbHocTEI0 GGGSGGGSGG (SEQ ID NO: 60).

B npyrom acnekrte HacTosAero HU300pETeHUs NPEAYCMOTPEH TIeTePOIUMEPHBIA CIUTBIN

MIPOAYKT, COAEPIKALLUN:
1) X-B-L-A n'Y, Heobs3atenvHo Y-B-L-A; nnn
(1))  Y-B-L-A u X, HeobsizatenpHo X-B-L-A,
e
X u Y npeactaBisitoT coOOO TOMEHbI reTepOAUMEPH3aLIUH, ONIMCAHHBIE B JTAHHOM TOKYMEHTE;

B mpencraensier coboii enb B penakcrHa UK ee BapUAHT, HAMPUMED, Lienb B penakcuHa-2 uiu

€e BapHUaHT,

A nipencTasisier coO0i Lenb A pellakCHHA WK €€ BAPUAHT, HAPUMeEp, Lenb A pelakchHa-2 Wi

€e BapHaHT, U

L mnpencraBnsier co0oil JNMHKEPHBIH MOJHMIIENTH, NPEATIOYTUTENIBHO € aMHUHOKHCIOTHON

nocnenoBateibHOCTEIO GGGSGGGSGG (SEQ ID NO: 60),

rae X rerepoguMepusyeTcs ¢ Y, U Ie reTepoAUMEPHBIM CIUTBIA NPOAYKT XapaKTepU3yeTCs

AKTUBHOCTBIO pCJIaKCHHA.

B eme omHOM acrekTe HAacTOAIIErO M300PETeHUs] MPeAyCMOTPEH I'eTePOJUMEPHBIH CIHUTHIH

IPOAYKT, CONEPIKALIMN:
1) X-A-L-B n'Y, HeobGs3arenvHo Y-A-L-B, unu
(i1)  Y-A-L-B u X, neobszarenpao X-A-L-B,
rae
X u Y npeacTaBisioT coOOH JOMEHBI IeTepOIUMEPHU3aLIIH, OIMCAHHBIE B JAHHOM JJOKYMEHTE;

A nipencrasisier coOoil Lienb A pellakCHHA WIIN €€ BAPUAHT, HAPUMEp, [elb A pelakCUHA-2 HITH

€e BapHUaHT,

B mpencraensier co0oii uenb B penakcrHa Win ee BApUAHT, HAIpUMeED, Lenb B penakcuHa-2 uiu

€e BapHaHT; U

L npencraBnsier coOOi JNMHKEPHBI MOJUMENTH, NPEANOYTUTENIBHO € aMHUHOKHCIOTHON
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nocraenosatenbHOCcTEI0 GGGSGGGSGG (SEQ ID NO: 60),

rae X rerepoguMepusyeTcs ¢ Y, U Ie reTepOAUMEPHBIM CIUTBIA NPOAYKT XapaKTepU3yeTCs

AKTUBHOCTBIO PECJIaKCHHA.

B 0COOeHHO mpenmouTHTENbHBIX BapUAHTAX OCYIIECTBIEHUS B COOTBETCTBHHM CO BCEMH
aCTeKTaMH HACTOSIIEr0 M300pEeTeHHs IeTepOAMMEPHBIN CINUTBIA MPOMYKT CONEPXKHT CIIHTHIE
nosmnentuabl R1x011DD, usnoxkenssiii mox SEQ ID NO: 11, u RIx014DD, u3nokeHHbIH 0.
SEQ ID NO: 20. /laHHBI TeTepOIUMEPHBIA CIUTHIA MPOAYKT TAKXKEe MOXKET ObITb Ha3BaH

“RELAX0023” unu “AZD3427”.

B anpTepHATUBHBIX MPEANOYTUTEIBHBIX BAPUAHTAX OCYIIECTBICHUS T€TEPOANMEPHBINA CIIUTHIH
MPOAYKT comepskuT ciuthble nmoymmnentuasl RIx013DD, usnoxkenusii nog SEQ ID NO: 17, u

RIx012DD, uznosxkennsiii mog SEQ ID NO: 14.

B acnekTe HacTosmero M300peTeHHs MPeTyCMOTPEHbl T€TEPOAUMEPHBIE CIUTBIE MPOAYKTHL,
cozeprkale KOMOMHALMIO CIUTBHIX MOJUNENTHAOB, BbIOpaHHY n3 komOuHaimii FcX u FcY,

H3JIOKCHHBIX B Ta6J'II/II_Ie 3.

Tabauya 3. Kombunayuu ciumerx nOIUnenmuoo0s 6 2emepoouMepHsIxX CIumuix NpOOYKmax no

HAcCMosiyemMy u300pemenuio

I'ereponumepHbIi Cnursiii MIOJIUTIEIITU]L FcX | Cnureiit mosmunentua  FcY
CJIUTBIN TPOIYKT (BBICTYMT)* (BmaguHa)*
RELAXO0019 RIx011 RIx014
RELAX0020 RIx013 RIx012
RELAX0021 RIx011b RIx014b
RELAX0022 RIx12b RIx13b
RELAX0023 RIx011DD RIx014DD
RELAX0024 RIx013DD RIx012DD
RELAX0034 RIx041H RIx014d
RELAXO0039 RIx041M RIx014DD
RELAXO0040 RIx041L RIx014DD
RELAX0041 RIx041H RIx014DD
RELAXO0043 RIx041E RIx014DD
RELAX0046 RIx042R RIx014DD
RELAXO0052 RIx044E RIx014DD
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RELAXO0053 RIx044H RIx014DD
RELAXO0054 RIx028 RIx029
RELAXO0055 RIx030 RIx031
RELAXO0056 RIx026 RIx027
RELAXO0063 RIx052A RIx014DD
RELAXO0069 RIx051M RIx014DD
RELAXO0070 RIx0S511T RIx014DD
RELAXO0071 RIX051Q RIx014DD
RELAXO0072 RIX051A RIx014DD
RELAXO0073 RIX051Y RIx014DD
RELAXO0074 RIx051S RIx014DD
RELAXO0075 RIx0521 RIx014DD
RELAXO0076 RIX052E RIx014DD
RELAXO0081 RIx020 RIx021
RELAXO0082 RIx022 RIx023
RELAXO0083 RIx024 RIx025
RELAXO0084 RIx026 RIx014DD
RELAXO0085 RIx011DD RIx027
RELAXO0086 RIx020 RIx014DD
RELAXO0087 RIx011DD RIx021
RELAXO0088 RIx055 FcHO1
RELAXO0091 RIx062K RIx061H
RELAXO0105 RIx020 RIx027
RELAXO0106 RIx022 RIx027
RELAXO0107 RIx024 RIx027
RELAXO0109 RIx020 RIx029
RELAXO0110 RIx022 RIx029
RELAXO111 RIx024 RIx029
RELAXO0117 RIx076 RIx077
RELAXO0122 RIx055 RIx056
RELAXO0123 RIx011DD RIx014DDdel2aa
RELAXO0124 RIx011DD RIx014DDdel3aa
RELAXO0130%** R347RIx011DD R347R1x014DD

>X<l_IOCJ'IeI[OBa,TeJ'I]DHOCTI/I NEPCHUUCTICHHBIX CIIMTHIX MOJHUIICITUAOB U3JIOKCHBI B Ta6J'II/I]_Ie 1.
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**B  3TOM KOHKPETHOM BAapHAaHTE OCYLIECTBIEHHUS TIeTePOJUMEPHBI CIUTHI MPOAYKT
npencrasisiet coboit IgG 1 conepKUT TOMOTHUTENbHBIN MOJUTICIITHI, COOTBETCTBYIOIIUN JIETKOM

uermu, uznoskeaHoi moa SEQ ID NO: 54.

B cooTBercTBMM €O BCEMH aCIEeKTaMH HACTOSILIEr0 HM300peTeHHs MpeayCMOTpeH
reTepOIUMEPHBIN CIUTBIN MPOAYKT, COAEPIKALLIMN CINUThIE TOTUIIENTH/BI, U3JI03keHHbIe 1o SEQ
ID NO: 11 u SEQ ID NO: 20, ans npuMeHeHust B crioco0e jieueHus: cyObeKkTa ¢ CepaeyuHOM

HEJOCTATOYHOCTBIO C JIETOYHOU FHHepTeHSHefI, KaK OIMMCaHO B JIaHHOM JOKYMECHTC.

B kadecTBe ambTEpHATHUBBI B COOTBETCTBUU CO BCEMH aCIEKTAMH HACTOSIIErO U300pEeTeHHsI
MPENyCMOTPEH TeTEePOAUMEPHBIN CIUTBIM MPOAYKT, COAEPKAIIUN CIHUTHIE TOJUIETITUIBI,
usnoxkeHHbie mog SEQ ID NO: 17 u SEQ ID NO: 14, nns npuMeHeHus: B CrOCo0e JieUeHuUs
CyOBEKTa C CepAeUHON HEeOCTATOYHOCTHIO C JISTOYHOW TUMEepPTEH3HneH, KaK OMUCAHO B JAHHOM

JOKYMEHTE.

CnuThie MONUIMIENTH/IBI TIO HACTOSIIIEMY U300PETEHHIO MOKHO MOJTy4YaTh C MOMOIIBIO JTFOOOTo
cnocoba, M3BECTHOTO M3 YPOBHS TEXHUKH. B HEKOTOPBIX BApUAHTAX OCYIIECTBJICHHS CIIUTHIC
TOJIUNIENITH/IBI TI0 HACTOSLIEMY H300PETeHHIO TMONyYalOT MyTeM PEeKOMOMHAHTHOM 3KCIPecCUu

MOIJICKYJIbI HYKHeHHOBOﬁ KHUCJIOTHI, KOI[pr}OLL[efI CIIUTBIN MOJIMIICIITHU A, B KJIICTKC-XO3HUHEC.

CHOCO6BI, KOTOPBIC U3BCCTHHI CIICHUAINCTaM B JIaHHOM obnactu TEXHUKHU, MOKHO NPUMCHSATDH
JJI1 KOHCTPYUPOBAHUS BEKTOPOB SKCIIPECCHUU, COACPIKAIIUX MOJICKYJIbI HyKJTeI/IHOBOﬁ KHUCJIOTHI,
KOOUPYIOIIUE CIUTHIC MOJUICHTUABI MO HACTOAIIEMY I/1306peTeHI/II'O. Ionxonsiue BEKTOPBI

BKJIIOYAIOT, HAPUMED, T1a3Mubl, parMuabl, (Garu Ui BUPYCHBIE BEKTOPHL

Bektopbl, copep)kamiue MOJIEKYJIbl HYKJIE€UHOBOW KHUCJIOTBI, KOIUPYIOLIUE CIIUTHIC
TIOJIUNIENITH/IBI TIO HACTOSIIIIEMY M300PETEHUI0, MOXKHO MEPEHOCUTD B KJIETKY-XO035IMHA C TOMOIIBIO
TPAAULIMOHHBIX MeTOAMK. [loaxonsimme KIeTKu-x035€Ba U3BECTHBI U3 YPOBHs TeXHUKU. KneTku-
X0351€Ba MOTYT MPEICTABIISATh COOON KJIETKH MJICKOMHUTAIOIMKX, Takue Kak kjetku HEK293 wmm

kietku CHO.

TpaHC(I)I/ILII/IpOBaHHbIe KJIETKU MOXKHO KYJbTUBUPOBATH C MOMOIIBIO TPAAULHUOHHBIX METOAUK

AJI MONYYCHUS CIIMTBIX MOJIUIICIITUAOB IO HACTOALIEMY I/I306peTeHI/II'O.

ITocne mosmy4eHus: CIUTOrO MOJUIENTHIA MO HACTOSIEMY H300pETeHHUI0, HAllpUMep, 3a CUeT
PEKOMOMHAHTHON 3KCIPECCUH, €r0 MOXHO OYHCTUTh C MOMOIIBIO JIF000T0 crnocoda, H3BECTHOrO
U3 YPOBHS TE€XHUKU. MIITIOCTpaTHBHBIE METOAMKH OYMCTKH O€JKa BKJIIOYAIOT Xpomarorpaduro

(Hampumep,  MOHOOOMEHHyI0,  apUHHYIO  W/MIM  3KCKIIO3HOHHYK  KOJIOHOYHYIO
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xpomatorpaduro), ueHtpudyruposanre u nudpdepeHIHaIbHYI0 pacTBOPUMOCTh. B HacTosiem
300peTeHNH MPEeyCMOTPEHBI BbIIEICHHBIE CITUTHIC IOJUTNIENTH/IbI, KOTOPBIE OBLTH OTAEIEHBI OT

KYJbTYPhI KIICTOK, HE00s13aTENBHO C IMOMOIIBIO ITO MEHbIIIeHN MEpEe OI[HOﬁ CTaguu OYUCTKH.

TepaneBTHYecKHe cIOCOODI
CnuThle TONMUMNENTHABI MO HACTOALIEMY H300pPETEHHI0 MOXKHO oO0ecnednBaTh B BUJE

(bapManeBTUYECKON KOMITO3HILIUH.

dapmMarieBTHUECKHEe KOMITO3ULIMHU TI0 HACTOSIIEMY H300PETEHUIO MOTYT COIEPKATh OTHO HJIH
HECKOJIBKO BCIIOMOTI'aTCJIBbHBIX BCHICCTB. cDapMaL[eBTI/ILIeCKI/I MMPUEMIIEMBIC BCIIOMOT'aTCJIbHBIC
BEIECTBA U3BECTHBI U3 YPOBHS TEXHHUKH, CM., HarpuMep, Remington's Pharmaceutical Sciences
(Joseph P. Remington, 18th ed., Mack Publishing Co.,Easton, PA), koTopast BkJIrO4€Ha B TaHHBIN

JOKYMEHT BO BCEU CBOEH MOJHOTE.

Hacrosiimee wn300peTeHne OTHOCHTCS K CrHoco0aM JiedeHHsT CyObeKTa € CepaedHON
HEAOCTATOYHOCTBIO C JIETOYHOU FI/IHepTeHSI/Ieﬁ nyTéM BBCACHUA TCTCPOAUMEPHOrO CJIUTOIO
nponykra (wu GpapMareBTHIeCKOH KOMITO3UIMH), OMMUCAHHOTO B JJAHHOM JOKYMEHTE, a TaKXkKe
BapUaHTaM MPHMEHEHHs YKa3aHHBIX Te€TePOJUMEPHBIX CIUTBIX MPOAYKTOB (MM yKa3aHHBIX
bapMareBTUIECKX KOMIO3HLNN) M YKa3aHHBIM T€TEPOJUMEPHBIM CIMTHIM NPOAYKTaM (WU
YKa3aHHbIM (l)apMaI_leBTI/ILIeCKI/IM KOMHO3I/IL[I/I$IM), NpeaAHa3sHAYCHHbIM [JId MNPUMCHCHUA B
yKa3aHHBIX crocobax. B wacTHOCTH, CyOBEKTOM MOXKET OBITh KMBOTHOE, MPEATIOYTHTEIBHO

MIJICKOIIMTAKOIIECE, Oouee NPEeAOYTUTECIIBHO YCTIOBEK.

ITpumenenmne ninm cnocod MOTYT BKIIFOUATh BBEEHHE TepPAIeBTHYECKH 3(PEKTHBHON CXEMBI,
KOTOpasi XapaKTePU3yEeTCs MEHEEe YaCTbIMH 1I03aMHU FeTePOAMMEPHBIX CIUTBIX MPOIYKTOB/CIIUTHIX
NOJIMMENTHIOB IO HACTOSALIEMY HW300pETEHHI0, YeM TepaneBTHYecKu >(PQeKTHBHAasT cxema

BBCACHUSA 003 MOJIEKYJIbI pEJIaKCUHA JUKOI'O TUIIA.

Hcnonb3yeMplil B JaHHOM JOKYMEHTE€ TEPMHUH 'cepheuHas HeIOCTaTOYHOCThb"' BKJOYAET
OCTPYIO CEpAEYHYI0 HEIOCTATOYHOCTb, XPOHHYECKYI0 cepaeuHyro HepocrarouHocts (CHF) u
OCTPYI0  JEeKOMIIEHCHPOBAHHYIO  CEpIEYHYI0 HEAOCTaTOYHOCTh. TepMmuH  '"cepaednas
HEIOCTATOYHOCTB" TaKKe€ MOXKET BKIIOYATh Oojiee Creru(pryuecKue AHArHO3bl, TaKue Kak
cepAeyHasi HENOCTaTOYHOCTb C coxpaHeHHOW ¢pakuuein BoiOpoca (HFpEF), cepmeunas
HEIOCTATOYHOCTh C MPOMEXKYTOYHOH (ppakumeil BbIOpOca MM cepaedHast HEAOCTaTOUHOCTh CO
cHmkeHHON (¢paxkauern BeiOpoca (HFrEF). On Takke MOXET BKIIOYATh CEPACUHYIO
HEIOCTATOYHOCTh BCJEACTBHE TUIEPTPOPUUECKON KapAMOMHONATHH WM IUJIATAllOHHON

KapaAnOMHUOIIaATHH.
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Hcnonp3yeMelli B JAaHHOM [OKYMEHTE€ TEPMHUH ‘JIETOYHAs THIEPTEH3Us MOXKET OBITh
OIpefie]IeH Kak CyOBEKT CO CpeIHUM J[aBJI€HHEM B JIETOYHOH apTepHH, COCTaBIISAIOIINM
npubnu3uTensHO 20 MM PT. CT. WU OOJIbIIe, MPEANOYTUTENBHO 25 MM PT. CT. WK OOJbIIE, KaKk
IPaBIJIO, KOrJa cyOBeKT mpedbIBaeT B COCTOSHUM MOKOsi. OH TakKe MOXKET ObITh ONpeieseH KaKk
CpelHee NaBJICHHE B JIETOYHON apTepuy, COCTaBIsIolee MpuOMM3UTenbHO 30 MM PT. CT. MU
Gounplne, Kak MPaBUIIO, KOTJA CYOBEKT YIPAKHAETCS MIIH HEaBHO yHpakHsuics. Takum oOpazom,
y cyObekTa MOXKeT HaONIIOAaThCsl CpefHee AaBJIEHUE B JIETOYHOW apTepUu B IHANA30HE OT
npubIu3uTeNbHO 20 MM PT. CT. A0 NpHONMM3UTENbHO 30 MM PT. CT., MPEANOYTHTENILHO OT
NPUOU3UTENBHO 25 MM PT. CT. A0 npuOmmsuTenbHo 30 MM pT. cT., Wi Oonbine. B kauectse

aNbTEPHATHUBBI WU JOTOJIHUTEIBPHO Y CYOBEKTa MOKET HAOFOAAThCST

a. CHUCTOJIMYECKOE MOaBJICHUE B TIPABOM KETYJOUKE, COCTABJIAROIICE HpI/I6J'II/I3I/ITeJ'IbHO

40 MM pT. CT. v OobIIIE;

b. maBneHue 3akjauHHBaHHS JierouHoil aprepun  (PAWP), cocraBmsromee  Oonee

15 MM pt. cT.; W/

C. JIErOYHOE COCYJIUCTOE CONPOTUBJIEHHUE, COCTABJIISAIOLIEE:
1. menee 3,0 enununb Byna nnn
ii. 3,0 eqununs Byna wim Oonblie.

Takum oOpa3oM, B HEKOTOPBIX CIy4asX JIerOYHas THUIEPTEH3Us] MOXeT ObITb
KJIacCU(UIIMPOBAHA KaK JIETOUHAs THMEPTEeH3Ms 2 TPyNIbl, KaK ONpeneieHo BcemupHoi
opraHM3alMeil 3apaBoOXpaHeHus. Ee Takke MOXHO Ha3BaTb TEPMHHOM  ‘CepleuHast
HEIOCTATOYHOCTb C JIETOUYHOW TMIEePTeH3UeH BCISACTBIE 3a00Je€BaHMsI JIEBBIX OTAENIOB cepaua’.
B nmpyrux ciy4asx JjierodHasi TUIEPTEH3Us] MOXKET ObIThb KJIACCU(PUIIMPOBAHA KaK JIETOUHAS
aprepuanbpHas TUNepTeH3us | TIpynmel, Kak onpeneiaeHo BcemupHON opraHusanuen

3npasooxpanenus (cMm. Ryan et al., 2012, Pulm. Circ. 2(1):107-121).

[TapaMeTpsl JIErOYHON THIEPTEH3MH U CEPACYHONH HENOCTATOYHOCTH MOTYT OBITh M3MEPEHBI
WM PACCUUTAHBI C MPUMEHEHUEM METOMIMK, U3BECTHBIX B JAHHOW oOsacT TexHuku. Hampumep,
OHH BKJIFOYAIOT 3XOKapAHorpadguro, Karerep Jero4yHol apTepuu 1 UMIUTAHTHPYEMOE yCTPOHCTBO
MOHHUTOPHHTa. B HEKOTOPBHIX BapHaHTaxX OCYILIECTBIEHHS CYOBEKTY MOXKET OBITh YCTAHOBJIEHO
YCTPOWCTBO  MOHUTOPHUHIA apTEPUAIBbHOIO  AABJIEHUS, MPEANOYTUTENIBHO  yCTPOWCTBO
MOHHUTOpPHUHIA AABJCHUSI B JIETOYHON apTEPHUH, U3BECTHBIE U3 YPOBHsS TEXHUKU. B KOHKPETHBIX

BapuaHTax OCYLICCTBJICHUS YCTpOﬁCTBO MOHHUTOpPHUHIA MOaBJICHUS B JIETOYHOM apTepuu
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npeacrasisier coboil ycrpoiictBo MoHuTopuHra nasineHust CardioMEMS. Kak mnpasuio,
YCTPOMCTBO YCTaHABIMBAIOT O JIEYEHUS C MOMOLIBIO MeTePOAUMEPHOrO CIUTOrO MPOAYKTA IO
HACTOALIIEMY H300pPETEHHUI0, OMHCAHHOTO B JAHHOM JOKyMeHTe. B kauecTBe anbTepHATHBBI

CyOBEKTY yCTAaHABIMBAIOT YCTPOHCTBO BO BPEMsI WK MTOCTIE NEPUOAA JICHEHHUS.

Hcnonb3yeMblii B JaHHOM [OKYMEHTE TEPMUH “‘CepieuHas HeIOCTaTOYHOCTb C JIETOYHOU
TUIEPTEH3UE OTHOCUTCS K TOATPYIIe CyOBEKTOB C CepAeYHON HEAOCTAaTOYHOCTBIO, KOTOPhIE

OJTHOBPEMEHHO CTPAJAOT OT JIeroYHOH runeptrensun (cyonsextsel ¢ HF+PH).

“JleueHue” OTHOCHUTCS K YMEHBIICHUIO WHTEHCHBHOCTH W/WJIM YCTPAHEHUIO OJHOTO WU
HECKOJIbKMX CHMIITOMOB WJIM TPUYHMH LeieBOro 3aboseBaHus. B HEKOTOpBIX BapHaHTax
OCYILECTBJIEHUs] OHO MOJKET BKJIOYaTh MOIYJHPOBAaHHWE YPOBHEW OJHOTO WJIM HECKOJBbKHUX
OMONOTHYECKUX MapKepoB WM (YHKIMHA 1O AUarna3oHa, HaOJN0AaeMOro NpH OTCYTCTBHU
3a0oneBaHusl (IO CPaBHEHHMIO C 3I0pOBOH KoropToi). Hampumep, rereponumepHbie CIUTHIE
NPOAYKTHl IO HACTOSIIEMY H300PETEHHI0 MOTryT O0ecreYnBaTh CHIDKEHHE JIETOUHOTO
cocymucroro conporupieHusi (PVR) y cyobekta. Hampumep, PVR mocne jnedeHuss moxer
CHIKATBCS Ha 1Mo MeHbInel mepe oT 1% 1o 10%, ot 1% g0 20%, ot 1% o 30%, ot 1% no 40%
wi ot 1% no 50% wunm Oonbuie mo cpaBHeHUtO ¢ ucxoaHbiM PVR (mo BBeneHust cyObekTy
reTepOIMMEPHOrO CIUTOrO MPOAYKTa IO HacTosmeMmy wuzoOpereHuro). Takum obpasom,
reTepOIMMEpPHBbIE CIUTBIE MPOAYKTHI MO HACTOSALIEMY H300pPETEHHIO MOTYT OOecre4YnBaTh
camwkenre PVR y cyObekta Ha o Menbiieit mepe 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%,
20%, 30%, 40%, 50% wnu Gonblie mo cpaBHEHUIO ¢ UcxonHbiM PVR (no BBeneHusi cyObekTy
reTepOANMEPHOrO CIUTOrO MPOAYKTA MO HACTOSILIEMY HU300peTeHHIo0). JIOMOMHUTENbHO WIIH B
KA4eCTBE AJIbTEPHATHUBBI F€TEPOTUMEPHBIC CIUTHIC MPOMYKTHI MO HACTOSIIEMY H300PETEHHIO
MOTyT 00€eCreunBaTh CHIKEHHE CPEIHEro 3HAUYEHUs NaBJeHHs B JIero4Hoi aprepun (mPAP) y
cyovekta. Hampumep, mPAP Moxer CHIDKAThCS Ha MO MEHbIIEH Mepe OT 1 MM pT. CT. -0
15 MM pt. cr. um Oonpie. Takum 00pazom, reTepoIUMEPHBIE CIUTHIE IPOAYKTHI IO HACTOSIIEMY
H300pETEeHHI0 MOTYT 00ECTIEYHBATh CHIYKEHUE CPEIHET0 3HAUCHHUS TaBJICHHS B JIESTOYHOHN apTepuu
y cyOBeKTa Ha IO MEHbLIEeH Mepe | MM PT. CT., IO MEHbLIEH Mepe 2 MM PT. CT., [0 MEHbIIEH Mepe
3 MM pT. CT., IO MEHbIIEN Mepe 4 MM PT. CT., 10 MEHBIIEH MEPE 5 MM PT. CT., IO MEHbLIEN Mepe
6 MM pT. CT., IO MEHbIIEN Mepe 7 MM PT. CT., 10 MEHBIIEH Mepe 8 MM PT. CT., IO MEHbLIEH Mepe
9 MM pT. CT., 0 MeHbIIeH Mepe 10 MM pT. €T, MO MeHbIIel Mepe 11 MM pT. CT., IO MEHbIIEH Mepe
12 MM pT. CT., O MeHbLIEH Mepe 13 MM pT. CT., O MeHbLIEH Mepe 14 MM PT. CT. WJIM IO MEHBbIIEH
mepe 15 mm pr. ctr. unu Gonbire. C paBHBIM YCIEXOM T€TEPOJUMEPHBIE CIUTHIE MPOAYKTHI O

HACTOALIEMY H3o6pereHm0 MOTyT obecreunBaTh CHUKEHHE pacCUUTaHHOTO AUACTOJIHNYCCKOrO
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nasienus B jerouHout aprepun (ePAD) y cyOwvekta. Hampumep, ePAD MokeT CHIXKATBCS Ha T10
MeHblIel Mepe oT | MM pT. cT. 10 15 MM pT. cT. uu Oosnpine. Takum o0pazom, rerepoarMepHble
CIUTBIE TPONYKTHI IO HACTOSLIEMY H300pPETEHUI0 MOTyT O0ecrneynBaTh CHIDKEHHE
PACCUNTAHHOTO JHUACTOJMYECKOTO JaBJICHHs B JICTOYHOH apTepuu y CyObekTa Ha MO MEHbLISH
Mepe 1 MM pT. CT., O MEHbILIEH Mepe 2 MM PT. CT., IO MEHbIIENH Mepe 3 MM PT. CT., IO MEHbLIEH
Mepe 4 MM pT. CT., IO MEHBLIEN Mepe 5 MM PT. CT., IO MEHbIIEH Mepe 6 MM pPT. CT., IO MEHbLIEH
Mepe 7 MM pT. CT., IO MEHbIIEN Mepe 8 MM pT. CT., IO MEHBIIEN Mepe 9 MM PT. CT., IO MEHbLIEH
Mepe 10 MM pT. cT., Mo MeHbled Mepe 11 MM pT. CcT., MO MeHblIeW Mepe 12 MM pT. CT., 1O
MeHbLIeH Mepe 13 MM pT. €T., MO MeHblIeH Mepe 14 MM PT. CT. WIM MO MEHbIIEH Mepe
15 MM pt. cT. wim Oosbine. JIOMOMHUTENBHO WM B Ka4eCTBE ANbTEPHATHUBBI FETEPOANMEPHBIE
CJINTBIE IPOAYKTHI IO HACTOSALIEMY H300PETEHHIO MOTYT 00€CIIeUnBaTh YBEIINYCHUE MTPOLICHTHON
nomu ppakuuu BeiOpoca (EF%) y cyObekTa B BUJIE MOKa3aTelsi cepAevHOro Beiopoca. Hampumep,
EF% moxeT yBenuuuBaThCs Ha 1o MeHble mepe ot 1% mo 10%, ot 1% mo 20%, ot 1% mo 30%,
ot 1% mo 40% uma ot 1% nmo 50% wnm Gombmrie. Takum 0Opa3zoM, reTepoguMepHBIE CIHUTHIC
NPOAYKTHI TIO HACTOSIIIEMY HM300pPETEHHIO0 MOTYT O0OECIeYHBaTh YBEJIHMUEHUE MMPOLEHTHOH JOJH
¢dpaxun BeiOpoca (EF%) y cyObekTa Ha mo meHbineit mepe 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 20%, 30%, 40%, 50% wunu Oosnble. JIOMOJHUATENBHO WIIM B KAY€CTBE aJIbTEPHATHBBI
reTepOMMEpPHBbIE CIUTBIE MPOAYKTHI IO HACTOSIIEMY M300pETEHHIO Yy CyObeKTa MOTyT

obecrieuynBarh:

a)  yBenuveHue yaapHoro oobema (SV) cepaua,

(b) ymeHblueHHME CHCTEMHOro cocyaucroro compotusienus (SVR) w/unm yBennueHue
paccuuTaHHON ckopocTH KiyooukoBoi ¢ubtparmn (eGFR);

(¢) yBenuvenwue GppakuuU BHIOPOCA U/UIIH

(d) yBenuyeHwue cepaeyHOro BHIOPOCA;
M0 CPABHEHHIO C HCXOAHBIMH YPOBHSIMU A0 BBeAeHUs. Y MeHbineHne SVR u ysemmuenne eGFR B
COBOKYITHOCTH SIBJISTFOTCS] TIOKA3aTEISIMU YIIyYIIEHHOH nep(y3uu OPTraHoB.

Takum 00pa3oMm, rerepoANMEpHBIE CIUTHIE MPOAYKTHI IO HACTOSALIEMY H300pPETEHHIO Y

cyObekTa MOryT 00ecreunBaTh:

a) cHmwkeHne PVR;

(b) cHwkenue mPAP,

(¢) cumwkenue ePAD,;

(d) ysemuuenwme ynapaoro obwema (SV) cepaua,;

(¢)  yMmeHblIeHHE CHCTEMHOro cocyaucroro compotusieHus (SVR) w/mmm yBenmueHue
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paccuuTaHHON CKOpOCTH KityooukoBoi ¢unbrpanun (€GFR);
(f)  yBenudenue ppakuuu BeIOpOCA W/ HITH
(g) yBenu4eHue cepedHOro BrIOpPOCa,;

M0 CPABHEHUIO C UICXOAHBIMU YPOBHSIMU A0 BBeAeHUs. Y MeHbineHue SVR u ysennuenue eGFR B
COBOKYITHOCTH SIBJISIFOTCSI TIOKA3aTEJISIMU YIy4llleHHON nepdy3uu opraHo. M3mMeHeHHe OfHOTO,
WJI HECKOJIbKMX, WJIM BCEX 3TUX MAapaMeTPOB MOXKET MPOU30MTH depe3 1-24 Henenu neueHus. B
HEKOTOPBIX BAPHUAHTAX OCYLIECTBJICHUS M3MEHEHHE OJHOTO, WM HECKOJBKUX, WJIM BCEX 3THX
MapaMeTpPOB MPOUCXOAUT uepe3 24 HeAeNH JICUCHUS.

B KOHKpeTHBIX BapuaHTax OCyLIeCTBIeHUs cHIbkeHue mPAP, omnucaHHoe B JaHHOM

JIOKYMEHTE, MOKET BBI3bIBATD YJIYYIIEHHE B OTHOLICHUH OJBIIIKH, Kak onucaHo B Solomonica A,

et al. (2013) Circ Heart Fail. 6:53-60.

Cautble momunentuabl (TaKUM 00pa3oM, B TOM YHCIE Te€TEPOJUMEPHBIE CIUTBIE TPOIYKTHI)
w/mmm  papmaneBTUYECKHE KOMIIO3UIMHM MO HACTOSIIEMY H300pPETeHUI0 MOAXOAAT IS
NApEHTEPATbHOTO BBEACHHS CyOBEKTY WIIM MALMeHTy. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS

CyOBEKT MJIM MaLUEHT MPEACTABISIIOT COO0I MIIEKOITUTAOIIEE, B YACTHOCTH YeJIOBEKa.

UYenoseueckuil peakCUH-2 JTUKOTO TUIIA XapaKTEPU3yeTCs IEPUOAOM IOTYBbIBEEHUS iR VIVO,
COCTaBIAIOLIMM MUHYTHL Kak crnenctBue, ero crieayer BBOAUTH IIyTEM HENPEPBIBHON
BHYTPUBEHHOW HH(QY3MM TOCIUTAJIM3UPOBAHHBIM NALMEHTaM, M OH BBI3bIBAET CEPbE3HBIE
nobouHsle 3G HeKTrl, B TOM YnCIIe NaJeHne apTepUaIbHOro naBieHus. HarpoTtus, OyneT moHSTHO,
YTO BapHUAHTBl OCYINECTBJICHUS CJIWTHIX MOJUIENTHAOB (TakMM 0O0pa3oM, B TOM YHCIE
reTEePOIUMEPHBIX CIHUTBHIX MPOAYKTOB) W/WiK (papMaLeBTUYECKUX KOMIIO3ULIUI MO HACTOSIIEMY
U300pPETEHHI0O MOKHO BBOIUTH CYOBEKTY WM MALMEHTY C MOMOIIBI0 WHBEKIHH, TAKOW Kak
BHYTPUBEHHAs, TOAKOXKHAs WJIM BHYTPUMBIIIEYHAS MHBEKIHMs. B HEKOTOPBIX BapHaHTaX
OCYILIECTBIICHHSI CIIUTBHIE TIOJHUITENITHBI (TAKUM 00pa3oM, B TOM YHCIIE T€TePOIUMEPHBIE CIUTHIC
NPORYKTHI) /W (hapMaLeBTHUECKHE KOMITO3UIIMH BBOIST C TIOMOIIBIO MOJKOKHON HHBEKIUH.
BBeneHne ¢ TOMOIIBIO HWHBEKLUWH, TAaKOH KakK TMOAKOXKHAs HWHBEKLHUS, OOecreYnBaeT
NPEUMYIIECTBO JIydInero komgopTa I CyObeKTa WM TMalHUeHTa U BO3MOXKHOCTb BBEICHHUS
CyOBeKTy WJIM MALMEeHTy BHE CTALMOHAPHBIX YCIOBUI. B HEKOTOPBIX BapHaHTax OCYIIECTBICHUS
CJIUTBIN MOJHUMENTH (TaKUM 00pa3oM, B TOM YHCIIE T€TEPOAUMEPHBIE CIUTBIE TIPOIYKTHI) H/UITH

Q)apMaueBTquCKy}o KOMITO3UIIHUIO BBOJAT MYTEM CaMOCTOATCJIBHOI'O BBECACHUSA.

B HEKOTOPBIX BapUaHTax OCYLICCTBJICHUSA CJIIMTBIC TMOJUICOTUABI IO HACTOALICMY
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n300pereHn0  (TakuM 00pa3oM, B TOM 4YHCJIE€ T€TEePOAMMEPHbIE CIIUThIE MPOIYKTHI)
XapaKTePU3YIOTCSl YBEJIMUYSHHbIM IMEPUOJOM TMOJYBBIBENEHHS MO CPABHEHUIO C PEIAKCHHOM
JAMKOTO THUIIA, YTO MO3BOJISIET CHU3HUTH O0LIee BO3EHCTBUE HA OCHOBE MOJIIPHOW KOHLICHTPALIMH.
Hanpumep, ciutble MOMUNENTHIBI IO HACTOSAIIEMY U300pETeHHUIO (TakuM 00pa3oM, B TOM YHCIIe
reTepoANMEpPHbBIE CIIUTHIE MPOAYKTHI) MOKHO BBOAUTH MEHEE YACTO, YeM PEJIAaKCHUH AUKOTO THIIA,

TakuM oOpa3zom obecnieunBas Oosiee yIOOHYIO CXeMy BBEIECHHS J103.

Mosker ObITh mpenycMoTpeH HaOop, comep:kamuii (hapMaleBTHUECKHE KOMITIO3ULIUU T1O0
HacroseMy n3odperernto. Habop MokeT comepskaTh MakeT, CoAep Kalui (hapMaleBTHIECKHE
KOMIIO3ULIMH TI0 HACTOALIEMY H300pPETEHHI0 W WHCTPYKUUH. B HEKOTOpBIX BapuaHTax
OCYyLIECTBIICHHs (hapMalleBTHUECKHE KOMITO3ULIMH IO HACTOSIIEMY M300PETEHUIO COCTABIICHBI B
OHOMO30BBbIX (hIIaKOHAX WM CHCTEME KOHTEHHEp/YKymopka (Harmpumep, NpeaBapUTEIbHO
3amonHeHHOM mmpuile). HeoOs3aTenbHO ¢ TakuM KOHTEHHEpOM(-aMH) MOXET MPHIIaraThCs
yBenoMmJsieHHe B (popme, MPEaNHCaHHONW MPaBUTENbCTBEHHBIM AareHTCTBOM, PEryJHUPYIOIIUM
NPOM3BOJCTBO, MPUMEHEHHUE M MPOAAXKY (papMaLeBTUIECKUX MM ONOJIOTHUECKUX MPOAYKTOB,
U TakO€ YBEIOMJICHHE OTpakaeT OAOOpEHHE AareHTCTBOM H3TOTOBJICHHS, NPUMEHEHHUS WIIH

npoaaku AJist BBEACHUS YCIIOBCKY.

Hcnonb3yeMble B JaHHOM JOKYMeEHTE (DOPMbI €JMHCTBEHHOI'O YHUCJIa MOTYT OTHOCHUTBCS K
OHOMY WJIH Oojiee 4yeM OfHOMY (HampuMep, K 10 MEHbLIeH Mepe OJHOMY) I'paMMaTHYECKOMY

00BEKTY MpeameTa.

"TIpuOnu3nuTenpHO" B LIEJIOM MOXKET O3HA4YaTh NPUEMIIEMYIO CTETEeHb IOTPELIHOCTH IS
U3MEPEHHOTO KOJMYECTBA C YYETOM XapakTepa WM TOYHOCTU H3MepeHHi. MmocTpaTuBHbIE
CTETEHH MOTPEIIHOCTH HAXOASATCS B penenax npoueHToB (%), kak npasmio, B npenenax 10% u

Oonee TUIIMYHO B mpenenax 5% OT 3aJaHHOTO 3HAUEHHSI UJIH Hana3oHa 3HAYSHU .

BapuaHTh! ocyiecTBiIeHus], ONMCAaHHbIE B JAHHOM JIOKyMEHTe Kak "cojepskaiue” OauH WiH
HECKOJIbKO NPHU3HAKOB, TaKXKE€ MOTYT CUMTATbCs KaK PACKPbITHE COOTBETCTBYIOIIHUX BapHUAHTOB

OCYILECTBJIEHMS], "COCTOSIIIUX U3" TAKUX NPU3HAKOB.

Hcnonb3yeMelii B JAHHOM JOKyMEHTEe TepMHUH "(papManeBTUYECKH MPUEMIIEMBbIH" O3HAYaeT
ONOOPEHHBIN PETyIUPYIOIIUM BEJOMCTBOM (perepaibHOrO MPAaBUTENbCTBA WM TPABUTEIBCTBA
mrara win nepeuncieHHbiii B @apmakonee CIIA, Eppomneiickoit @apmakonee wWin Ipyrou

oOmmenpu3HaHHON (papmMakonee sl MPUMEHEHHS y JKUBOTHBIX H, 00Jiee KOHKPETHO, Y JIFOACH.

3HadeHus KOHIOCHTpPALUWH, KOJNYCCTBA, O6"beMOB, HpOLIGHTHOfI AOJIM U APYrue€ 4YuCJIOBBIC

3HAUeHUs1 MOTYT OBITh TPEACTABJIIEHbI B JAaHHOM JOKyMeHTe B (popmare nuama3zoHa. Takxke
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CJICAy€T MOHUMAThb, YTO Takom (1)opMaT AvarnasoHa MPUMCHAKT TOJbKO AJisA yI[O6CTBa u
KPaTKOCTH, U €r0 CJICAYET UHTCPIIPECTUPOBATD CBO6OI[HO, yTOOBI OH BKJIFOYaJI HE TOJIBKO YHUCIOBBIE
3HA4YCHHsI, SABHO YIOMSHYTBIC B KAQUECTBC IMPEACTIOB AHAIa30HA, HO TAKIKE BKJIHOYAJ BCEC
OTACJbHBIE YHCJIOBBIC 3HAYCHUA WM MNOAOUAIIA30HBI. OXBATBIBACMbBIE B IMpPEACiaXx TaKOro
JAUana3oH, KakK €CJIH ObI KaXKI0€ YUCIOBOC 3HAYUCHUE U NOAAHAIIa30H YIIOMUHAJIMCH SIBHBIM

obpaszom.

Brlmeyka3aHHble BapHAaHThI OCYINECTBJICHUS CIENyeT MOHMMAaTh KaK HJUIFOCTPATUBHBIC
npumepbl. [TogpazymeBaroTcs OMONHUTEIbHBIE BAPHAHTHI OCyInecTBIeHUs. ClenyeT moHNMaTh,
yr0 OO0 MpPU3HAK, OMUCAHHBIA B CBS3U C JIEOOBIM BapHAHTOM OCYLIECTBICHHS, MOYKHO
NPUMEHSTh OTJEJNBbHO WM B KOMOWHAIIMH C IPYTUMH OIMCAHHBIMHU MPHU3HAKAMH U TAK)XKE€ MOYKHO
NPUMEHSITh B KOMOHWHAIIMM C OJHUM MM HECKOJbKUMH NPU3HAKAMHU JIFOOOrO Ipyroro us
BAPUAHTOB OCYINECTBJICHUS WIH JII0OOOW KOMOWHAlued JoOBIX JPYruX BapHAHTOB
ocymecteieHuss. Kpome TOro, SKBHBaJEHTHl W MOAM(UKALWHU, HE OMHMCAHHBIE BBIIIE, TAKXKE
MOXXHO HCIOJB30BaTh 0€3 OTKJIOHEHHS OT OObeéMa HACTOSIIEero H300pEeTeHHus, KOTOPbIA

onpenesieH B mpuiaraeMoi Gpopmyiie u3o0peTeHus.

B xoHTEKCTE HaCTOALICTO I/1306peTeHI/I$I APYTrue npuMephbl U Baprualiv CJIINTBIX MOJIMIICITUAOB
u CHOCO6OB, OMHCAHHBIX B JAHHOM JOKYMCHTC, 6YI[YT OYC€BUAHBI CLICHUAJIUCTY B I[aHHOﬁ obnactu

TCXHUKHU.

Jlpyrue mpuMmepbl M BapHALMM HAXOIATCS B Mpeaeiax oO0beMa HACTOSIIEero M3o0peTeHws,
U3JIOKEHHOrOo B mpuiaraeMoil ¢opmysne wn3oOperenns. Kaxablii u3 BCeX TOKYMEHTOB,
HUTUPYEMBIX B JAaHHOM AOOKYMEHTE, ITOJTHOCTBIO BKJIKOUCH B HaHHblﬁ AOKYMEHT IMOCPECACTBOM
CCBUIKH, B TOM YHCJI€ BCE JaHHbIE, TAOIHLbI, PUTYPBI U TEKCT, PEICTABICHHBIC B [IUTUPYEMbIX

NOKYMEHTAX.
IIpumepsl

IIpumep 1. IlosyyeHne peKOMOMHAHTHBIX TreTepoAHMMEpPHBIX CJHTbIX OeakoB Fc-
peJaKCcuH-2

Caurele Oenku Fc-penakcun-2, ONUCaHHbIC B TAHHOM AOKYMEHTE, ObUTH CKOHCTPYHUPOBAHBI C
NPUMEHEHHEM CBOICTB rerepoauMepusanuu Fc-moMeHOB mo Tumy BbICTym-BO-BrmaanHy (Fc-
BeIcTynl U Fc-BrmaanHa), 4roObl MHAYLUPOBATH MPABUIBHBIN (DONIUHT M reTepoaruMepH3aIHIo

ueneii A u B penakcuna-2.

bonee Touno, memu A u B penakcunHa-2 ObUIM TeHETUYECKU CIUTHI C ABYMS

komriuieMeHnTapubiMu Fe (Ha N- w/unn C-konue Fc) mocpencTBoM CoennHUTENbHBIX 3JIEMEHTOB,
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Kak npomunoctpuposano Ha ¢ur. 1. 3arem knerku CHO tpanchuumpoBaiu COBMECTHO OBYMs
BEKTOPAMHU JKCIIPECCUH, KXKIBINA U3 KOTOPBIX copepskan oauH Fe-nienb penakcuna (A w/mmm B).
JlBa xommuiemeHnTapHbix Fc-¢pparmenra cobupatorcs BHyTpu Kietrok CHO u, Takum obpasom,
obner4aroT cOOpPKY M TpaBHIbHBIA (OJIUHT penakcuHa-2. Kak NpOaeMOHCTPUPOBAHO B
CJIEAYIOIIEM ITpUMeEpE 2, 3aTeM MeX 1y KOMITJIeMEeHTapHbIMU Fe-11ensaMu u Mexay Lenb A U LeTbIo

B obpazyrorcst nucyabpuaHbIe CBSI3U, BOCCO3/IaBasi €CTECTBEHHYIO CTPYKTYPY pellakCHHa-2.

I'ereponumvepnbie ciutble Oenku  Fc-penakcuH-2  CEKPEeTHPOBAIUCH B HAJOCATOYHYIO
JKUAKOCTD, 3aT€M UX OUYMINAJIH C MPUMEHEHHEM aBTOMATU3HUPOBAHHOW CHCTEMbI C TTOMOIIBIO

adppunHoOM xpomarorpaduu, rae Fc-o0macts Oenka CBA3BIBAETCS C MATEPUAIOM KOJIOHKH.

IIpumep 2. LC-MS ananus rerepoaumepon Fc-penakcus-2 no Tuny BbICTYN-BO-BNIAJHHY

LC-MS ananmu3 mnpoBOAMIM Kak HA HEBOCCTAHOBJIICHHBIX, TaK M BOCCTAHOBJIEHHBIX
JEerJIUKO3UIMPOBAHHbIX reTepoaumMepax Fc-penakcun-2. s OCYILIECTBIIEHUS
AETIIMKO3WINPOBaHUs 00pasubl pasBomgwmm a0 | mr/mn u 3abydepusamu mpu pH 7,80 ¢
npumerenreM 10 MM Tris-Cl. K obpasny noGasmsmun PNGasy F (Roche) B koHueHTpauuy,
cocraBisitomieid 1 emunnny ¢epmenta Ha S0 mMxr Fe-pemakcmH-2, m WHKyOMpoOBamM Ha
npomspkernn Houu mipu 37°C. Jlnst aHanm3a B HEBOCCTAHABIHMBAIOIINX YCIOBUSIX oOpasen
passogunu no 0,05 mr/ma B Boge u 20 Mk 3arpykanu B ceprudunmpoansbiii s LC-MS
(¢nakoH C TOJHBIM H3BJIEYEHHEM BELIECTBA C KPBIIKON, CHAa0)XEHHOW IpeaBapUTENBbHO
npope3aHHON MemOpaHoii (Homep mo kartanmory Waters 186005663CV). Jlns anHanm3a B
BOCCTaHaBIMBaOKX yciousax nodasmsuin 10 MM TCEP u obpaser nakyouposanu mpu 37°C B

TeYeHUE TONOJHUTEIbHBIX 30 MUHYT NCPECA aHAJTU30M.

OxcnepumenTsl nposonuiu ¢ npumenennemM ACQUITY I-Class UPLC, conpsiKeHHOro ¢
npudopom Xevo G2-XS Q-TOF (Waters, Mundopn, Maccauycerc, CIIIA), oba ynpasisiembie ¢
npumMeHeHneM cucteMbl HayuHoi nHpopmanmnu UNIFL B ciydae LC-cucrembl pacTBoputenem A
obuta Boma ¢ 0,1% MypaBbUHOUM KUCHIOTHI, a pactBoputenem B Obut auneronutpun ¢ 0,1%
MypaBbHHOM KHCIOTBI (00e cremenn uuctotel st UPLC-MS, BioSolve). Y®-perextop
yCTaHABIIMBAJIN HA U3MEPEHHE TIPH JUTMHAX BOJHBI, COCTaBIsIOIUX 220 HM 1 280 HM, U (JIaKOHBI
noMenIany B kKaMmepy st odpasua ¢ noanep:kanuem temmnepatypbl 4°C. O0beM, COCTABIISIOIIUN
1 mxu, mavenuposanu B BEH C4 kosnonky nist obpatnenno-¢paszosoit UPLC 6enka ot ACQUITY,
xojoHKa ¢ mopamu 300A (Homep mo karanory Waters: 186004495), u Gelku >MOUPOBATH C
NPUMEHEHUEM BO3pacTaollero rpaaueHTta pacrsopurens B ot 5% no 75% Ha npotsbkeHuun 6

MUHYT.
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Macc-cnektpomerp kanuOposamu B aumanazoHe 500-5000 macca/zapsim myteM UHPY3UH
2 MKr/mK Hatpus Wonupa B 50% 2-mpomnaHone, a BEIEeCTBOM ¢ (PUKCHPOBAHHON Maccoi Obul
200 nir/mMkJ1 pacTBOp JeHunH-3HKepamrH. [Ipudbop sKkCrayaTHpoBain B peXKUMe MOJOKUTETbHON
WOHM3ALIUM U PEKUME aHajJu3aTopa UyBCTBUTENBHOCTH CO CIEAYIOLIUMHU KJIHYEBbIM
HACTpOMKaMH: HampsokeHHe Ha kamwuisipe = 3,0 B; HanpsikeHue Ha npoOOOTOOPHOM KOHyCe =
40 B; temnieparypa ucrounuka = 120°C; remneparypa neconbparauuu = 450°C; ra3oBbiii OTOK
B koHyce = 120 j1/4; ra3oBbIii MOTOK AeconbBatauuu = 1000 j1/4; nrana3oH U3MEHEHUs MacChl =

500-5000 macca/zapsin, Bpemsi ckanuposanus = 1,0 cex.

Jannble oOpabateiBaiii ¢ momombio nporpammuoro obecnedenuss UNIFL  CrekTper
KOMOWHHMPOBAJIM, MCXOAsl M3 BPEMEHHU YIEPXKHBAHHUA B XPOMATOrpamMme, KOTJa 3JIFOUPOBAJICS
npeAcTaBisomuil nHTEpec O0enok. M3 HeoOpaOOTaHHBIX NaHHBIX BBIMHUTAIN (DOH U BBITOJHSINA
IEKOHBOJIIOLIMIO €  TNpuMeHeHneM amroputmMa MaxEntl  ang  Oonpmmx — MOJNEKyIL
DKCrHepUMeEHTaIbHbIE JaHHbIE CPABHUBAIM C MAacCOM TEOPETHMUECKUX IOCIE0BATEeIbHOCTEH, B
KOTOPBIX YUUTBIBAIHUCH TUCYIb(PHUIHBIE CBA3H AJIS AHAIN3a B HEBOCCTAHABIIMBAIOIINX YCIOBHUIX
U CcBOOONHBIE OCTAaTKM LUCTEMHA [UISI aHaJIW3a B BOCCTAHABIMBAIOIIUX  YCIOBHUSX.
HesamunupoBanue acnaparuHa (+1 /la) Taxke yduTBHIBaIM TOCTE MAETJIMKO3WIMPOBAHUS C

nomorubio PNGaser F.

LC-MS aHanu3 noaTBEpANI, YTO MEXIY KOMIUIEMEHTapHbIMU Fc-LiensaMu U Mexxay Lenbso A
u uenpto B oOpasyrorcs nucynbQuaHbIE CBsI3H, BOCCO34aBasi €CTECTBEHHYIO CTPYKTYPY
penakcuna-2. Ha ¢purype 2A B kauecte mpumepa nokaszanbl qanabie LC-MS s RELAX0019 u
RELAXO0023. AnHamu3 B HEBOCCTAHABIHMBAIOIIMX YCJIOBHSX TMOATBEPAWIT 0Opa3oBaHUE
rereponumepoB ¢ oxupgaeMbiMu Maccamu st RELAX0019 u RELAX0023, cocTaBisitomuMu
58932 la u 59361 la COOTBETCTBEHHO, TOMOIMMEPbI He ObUTH OOHAPYKEHBL. AHANU3 B
BOCCTAHABIIMBAOIIUX YCJIOBUX (purypa 2B) moarBepann MIEHTHYHOCTh MOCIEI0BATEIbHOCTH

obeux memnei U MPOIEeMOHCTPUPOBAJI, YTO B HUX HE ObLIO MOIU(UKALINN.

KapTI/IpOBaHI/Ie nenTuaoB B HEBOCCTAHABIIMBANOMIUX  YCJIOBUAX  IJIA I/II_[eHTI/I(I)I/IKaLII/II/I

auCyNb(UAHBIX CBSI3EH

I'ereponumepHnsiii Oenok Fe-penakcun (50 MKT) moMemmaiy B YUCTYO TPOOUPKY it 0Opa3IoB
u pazBomw B 17 mxi 100 MM ¢ocdara natpust ¢ pH 7,0. AnkunupoBaHue CBOOOIHBIX OCTATKOB
LIUCTENHA IOCTUTAJOCh MyTeM nodasneHus 0,5 Mkn S mMr/mi fioganeramuna ¢ MOCIEIYROIIEH
UHKyOauuell mpu KOMHATHOH Temmepatype B TeueHue 20 muHyT. [locne ankunmmpoBaHus

nobasnsnu gononaHUTeNbHbIe 2,5 Mk 100 MM Hatpuii-pocdarHoro Oydepa, pH 7,0, u 2,5 mMxn
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xjopuna Hatpus. benok meHarypuposanu nytem noOasienust 40 mxa 8,0 M ryanuauna HCl u
uHKyOnposanu npu 37°C B tedenue 30 munyT. PasBemeHus pgocturanu myteMm a00aBIEHUS
125 mxa 100 MM Hatpuii-¢pocharnoro Oydepa, pH 7,0, ¢ nocnenyromum nodbasnenuem 0,5 MK
40 MM EDTA. DOnnonporennasy Lys-C (Wako Chemicals) pactBopsnun B Bome npu
KOHLIEHTpALH, cocTaBisiromeit 1 mr/mi, u nobasmisimu 5 Mk k Fe-penakcuny-2. Paciernenue
npooawu npu 37°C B TeueHue 2 4acoB, MOCHE 4ero A00aBIsUIM AONOJHUTEIbHbIE S MK Lys-C
U MHKYOAILlMI0 MPONOJIKAIM B TE€UEHHE NOMOJHUTENbHBIX 2 4acoB. sl MeNTUAHOTO aHaiu3a
42,5 mxn obpazua nepenocunn Bo ¢uakoH s UPLC um goGasmsimu 2,5 mxn Boabl. Jliist
BOCCTAHOBJICHUsI NUCYJIb(QUIHBIX CBsi3ed K Apyroil 42,5 Mki anukBoTe obOpasua mo0aBIisiIv
2,5 Mk 500 MM DTT u ocTaBisinu npyu KOMHATHON TEMIIEPAType B Te€UeHUE 15 MUHYT 10 aHAIn3a

LC-MS.

Anamu3 nentunos nposoxwn ¢ npumeHerneM ACQUITY I-Class UPLC, conpsikeHHOTO ¢
npudopom Xevo G2-XS Q-TOF (Waters, Mundopn, Maccauycerc, CIIIA), oba ynpasisiembie ¢
npuMeHeHneM cucteMbl HayuHoi nHpopmaunu UNIFL B ciiyaae LC-cucremsl pacTBoputenem A
obuta Boma ¢ 0,1% wmypaBpHHOI KHUCIOTHL, a pacrBopureneM B Opin auneronutpun ¢ 0,1%
MypaBbUHOM KHCHOTEI (00e cremenn uuctorel 11 UPLC-MS, BioSolve). Y®-perextop
yCTaHaBJIMBAJIM HA U3MEPEHUE MTPU JIJIMHE BOJHBI, COCTaBIstOEN 214 HM, 1 (pI1aKOHBI TOMEINAIN
B Kamepy IJisi obpasua ¢ moanepskanueM temmeparypsl 4°C. OObem, cocrapisromumii 10 MK,
unberupoasu B BEH C18 kononky st obpamenso-¢aszosoit xpomatorpadguu ACQUITY ¢
nopamu 300 A (Homep mo karanory Waters: 186003687) u Geiku 5M0MPOBANH C MPUMEHEHHEM
BO3pacTarolIero rpagueHTa pacrsopurenst B ot 5% no 37% B Teuenue 73,5 MUHYTHI U 3aTeM
nosbitanu 10 60% B Ha nporsbkeHuun pomosnHuTenbHbIX 2,5 MuHyThL [locne 77,5 munHyTBI

KOJIOHKY BblAepKuBaiu rnpu 95% B B Teuenue 5 MuHyT.

Macc-cnektpomerp kanuOpoamu B aumanazoHe 100-2600 wmacca/zapsin myteM WHPY3HH
2 MKr/mMKa Hatpus Wonupa B 50% 2-mpomaHose, a BEmecTBOM ¢ (PMKCHPOBAHHON Maccoil Obul
200 nir/MKJ pacTBOp JeHUnH-3HKeha rH. [Ipubop SKCIIyaTHPOBAIN B PEKIME MOJOKUTEIBHON
MOHM3AllUM U PEXKUME aHaju3aTopa UyBCTBUTENBHOCTH CO CIEAYIOLUMHU KIHOYEBBIM
HACTPOWKAMH. HampspkeHue Ha kammwusipe = 3,0 B; HanpsokeHue Ha mpoOOOTOOPHOM KOHYyCE =
25 B; temneparypa ucrounuka = 100°C; remneparypa neconbparauuu = 250°C; ra3oBblii OTOK
B KOHyce = 0 Ji/4; ra30BbIi MOTOK AecoibBaTanuu = 500 j1/4; nuana3on m3sMeHeHust Maccel = 100-

2600 macca/3apsn, Bpemsi ckanupoBanust = 0,5 cex.

Hannele oOpabateiBamm B mporpamMmHoM  obecrieuennn UNIFI  nyrem mmmopta

noCJaCaOBaTCJIbHOCTH € OXUAACMbIMHU I[I/ICYJ'II:;(I)I/II[HBIMI/I CBA3sMHU M BBIIIOJIHCHHUA IIOMCKAa B
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OTHOLIEHUH COBMAJAOLINX NOJy4YeHHBIX nenTuaos ¢ Lys-C. XpomaTorpaMmsl, ONTy4eHHbIE IPU
OTCYTCTBHUHM U B IIPUCYTCTBUU BOCCTAHABJIMBAOLIETO CPECTBA, HAKIIAbIBAJIH, YTOOBI yOEIUTHCS,
YTO HAEHTHU(PULUHUPOBAHHBIE NENTUAbI C IUCYJIb(QHUIHBIMU CBSI3IMU IOCJE€ BOCCTAHOBIIECHHS

OoJibllle HE Ha6J‘I}0I[aJ'II/ICb.

Wnentudumposany nenTu, COBIAJAIONIINA 10 OKUAAEMOIN Macce ¢ MeNTHUAOM peslakCHHA-2
C AMCYJb(PUAHBIMH CBSI3SIMH, BKJIOUAKOLIMM 00e u3 ueneid A u B, u3oOpakeHHbI B BEpXHEH
yactn urypst 3 (SLSLSPGGGGGSGGGGSGGGGSGGGGGSQLYSALANKCCHVGCTK=
LCGRELVRAQIAICGMSTWS=RSLARFC (SEQ ID NOS 75-77, cOOTBETCTBEHHO, OXKHIaeMasi
Macca, BKIOYas 3 aucyiabdunsbie cBssu, 6836,23 la). Ha ¢urype3 (A-D) mnoxasana
unentudukanys 3toro nentuga At RELAX0019 u noaTrBep kaeHne TOro, 4To mentu OoJbIie
He HaOroancs npu 100aBleHIH BOCCTAHABJIMBAKOIIETO CPEICTBA: HA MaHEsIX A U B moka3ansl
SKCTPAKLMOHHbIE MOHHBbIE XPOMATOrpaMMbl MpHU OTCYyTCTBUM uiu B npucyrctsuu DTT, a Ha
nanessix C u D nokasan coorBeTcTByIOLIHNA Macc-criekTp nentuna. Ha purype 3 (E-H) nokasana
unentudukanusi Takoro ske nentuaa st RELAX0023 u monTeep:kaeHHe TOro, YTO MENTUJ
Oonbire He Habmromancst mpu A00ABICHUHM BOCCTAHABJIMBAIOLIETO cpencTBa: Ha maHensx E u F
MOKa3aHbl SKCTPAKLMOHHbIE HOHHbIE XPOMATOrPaMMBbI ITPU OTCYTCTBUU UK B mpucyTcTBuu DTT,
a Ha nmaHemsix G um H mnokasaHbel COOTBETCTBYIOLIME MAcCC-CIEKTPbl MENTHAA. JTHU [JaHHbIE
NOATBEPIKIAIOT, uTO Lenu A u B penakcuHa B3auMONEHCTBYIOT MOCPEACTBOM AUCYJIb(UIHBIX

cszell B mpenenax rerepoaumepoB RELAX0019 u RELAX0023.

IIpumep 3. AKTHBHOCTB in vitro ciuThiX 0eikoB Fc-penaxcun-2 (KJeTOYHBIH aHAIM3
akTuBHoCcTH CAMP)

Caurbie noJmmnenTuabl Ha OCHOBE peJ'IaKCI/IHa-z, MOJIYYCHHBIC, KaK OIIMCAHO BBbIIIC,
TECTUPOBAJIM B OTHOLICHUU OHOJIOrHYECKOM AKTUBHOCTHU, HAIIPUMED, CTUMYJIIIUNU OOHOT'O WUJIN

HECKOJIbKUX OTBETOB KIICTOYHBIX PEUCITOPOB, C IOMOIIBIO CICAYHOIIUX CIIoco00B.

CraOuibHbIE TUHUH KJIETOK, SKCIPECCHPYIOLINE YEJIOBEUECKUI MIIH MBIIIUHBIA PELENTOPBI,

nonyueHHble u3 kyerok CHO, npuobperanu y DiscoverX:

- quaust kjetok CAMP Hunter™ CHO-K1 RXFP1 Gs (Homep mo karanory
DiscoverX 95-0127C2),

- muaust kjetok CAMP Hunter™ CHO-K1 RXFP2 Gs (HomMep mo karanory
DiscoverX 95-0140C2),

- suaust kietok CAMP Hunter™ CHO-K1 mRXFP1 Gs (Homep mo karajory
DiscoverX 95-0180C2).
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AKTHUBaLUs 3TUX PELENTOPOB MPHUBOAUT K PACIOJIOKEHHONW HIKE MO CUTHAJIbHOMY IYTH
BBIpaOOTKE BTOPHYHOrO MecceHmkepa CAMP, KOTOpyr0O MOXHO HM3MEpPUTh B aHAJIM3E

(YHKLHNOHATBHON aKTHUBHOCTH.

TpanuuuonHsie aHanusbl Ha CAMP npoBoamiu ¢ mpuMeHeHHeM Oydepa [Uisi aHajaH3a Ha
OCHOBE ObIYbero ChIBOPOTOUHOro ajmbOymuHa (BSA): cOanaHCHpOBaHHBIM COJNEBOI pacTBOP
Xenkca (Sigma Ne H8264), nononuennsiii 0,1% BSA (Sigma Ne A9418) u 0,5 MM IBMX (Sigma
Ne 17018), nosenennsiii 1o pH 7,4 ¢ momorubio 1 M NaOH.

3aMOpOKEHHYIO KPUOTIPOOHPKY € KJIETKAMH, SKCIPECCHPYIOLIIMMH MPEACTABISIOINI HHTEPEC
peuenTop, OBICTPO Pa3MOPAKUBAIN HA BOISHON OaHe, MEPEHOCHIIH B MTPEABAPUTENLHO HATPETYIO
cpeny s kierok u ueHtpudyrupoBanu mpu 240 x g B TedueHwe S5 wMuHYT. Kierku
pPEeCyCIIeHINPOBAIM B Cpene IJsl KJIETOK MPH ONTHMU3HPOBAHHOW KOHLEHTpPALUH (Hampumep,
hRXFP1 u3 pacuera 3,33x10* knerox/mia) u 30 MKJI CyCleH3UM KIETOK 100ABMSIN B MOKPBIThIE
nonu-D-nmusuHoMm  384-nyHounble mmaHmersl  (Greiner Ne 781946) wu  ocraBmsim IS
NPUKPETUICHNsI Ha MPOTSDKEHUU HouM. Ha crenyronuii 1eHb cpeay BBITPSIXUBAIH U3 TUIAHIIETOB
U 3aMemaiy ¢ moMombi S Mk Oydepa mis aHammza. K kimerkam mo0aBisuid CepuiiHBbIC
pa3BelneHHs] TECTOBBIX OOpa3lOB PEKOMOWHAHTHOrO MENTHAA WU ciutoro mpoaykra Fc s
NOJIy4eHUs] OAMHHAALATH TOYEK MAAHHBIX C MPUMEHEHHEeM OECKOHTAaKTHOIO >XKMIAKOCTHOTO
nosaropa (ECHO™, Labcyte). Bece passenenus o6pasLoB Hoaydand B ABYX MOBTOPHOCTsX. B
KOKAYIO JIYHKY JOOaBIsUTH AOTONHUTENBHBINA Oydep s aHann3a B 00beMe 5 MK M IUIaHIIETHI

MHKYyOUpPOBAJIM IPU KOMHATHOW TeMnepaTtype B TedeHne 30 MUHYT.

YpoBau cAMP u3Mepsuii ¢ mpUMEHeHHeM Kommepuecku noctynHoro Habopa miast HTRF c
onpenenenueM Gs-conpspkeHHONH auHamMuku CAMP (Cisbio, Ne mo kxar. 62AMA4PE]), cnenys
IBYXCTaJAMHHOMY TPOTOKOJy B COOTBETCTBHU C PEKOMEHAALMSMHU IMPOU3BOAUTENS. Bkparie,
OTAEJIbHO MOJIyYaIH MEUEHHOE KPUIITATOM aHTHTEI0 K CAMP (moHopHbIi duryopodop) u cAMP-
d2 (axuenropHslii ¢uyopodop) nmyrem paspenenust kaxkaoro 1/20 B Oydepe st koHBIOTAaTA U
JM3KCa, KOTOPBIN MpenocTaBisuicss B Habope. Bo Bce JyHKM IUaHImeTa s aHamu3a 100aBIsuii
5 MKJI MEYE€HHOTO KpHunTaToM antutena Kk CAMP, u Bo Bce iyHKH noOasisii S M1 cAMP-d2, 3a
UCKJTFOYEHHEM JIYHOK JTst Hecrienuguueckoro csizbiBanus (NSB), B koTopeie nobasmsuin Oydep
IUIs KOHBbIOTaTa U nusuca. Inanmersl nHKyOUpOBaiu MpU KOMHATHON TEMIIEpaType B TEUCHHUE
OJHOrO 4aca, a 3areM cumuTbiBasu Ha Envision (Perkin Elmer) ¢ nmpuMeHeHnemM AJIMHBI BOJIHBI
BO30yxkaeHust 320 HM | JJTMH BOJIHBI UCIYCKaHMs, coCTaBisromux 620 HM u 665 um. JlaHHbIe
npeoOpaszoBbiBai B % pnenbra F, kak OmMMCaHO B PYKOBOACTBE NPOM3BOAUTENS, M 3aTEM

HpeO6paSOBbIBaJ'[I/I B IIPOLCHT aKTUBALMK OT MAKCUMAJBHOI'O OTBETA Ha HATUBHBIN aroHUCT U
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AHAJIM3UPOBAJIM C MOMOLIBK 4-MapaMEeTPUUECKON JIOTHCTUYECKOW MOJENIU ISl ONpPEAeSICHUs
3HaueHuii ECS50. PesynbTaTel CpaBHUBaJIM C COOTBETCTBYIOIIMMU pe3yJbTaTaMu AJis
peKOoMOMHAHTHOTO YejioBeueckoro penakcuaa-2 (R&D Systems, Ne o xat. 6586 RN) B ciyqae
kiaerok hRXFP1, meimmboro penakcuna-1 (R&D Systems, Ne mo xar. 6637 RN) B kierkax

mRXFP1 u INSL3 (R&D Systems, kat. Ne 4544 NS) B knerkax hRXFP2.

Anamus JaHHBIX HOPOBOAUTIM C MNPHUMEHCHUEM  MPOrpaMMHOIO obecrnieyeHust JJIA

cratuctudeckoro anajusa (GraphPad Prism, V6).

buonorndeckass akTUBHOCTh TECTUPYEMBIX KOHCTPYKLMH TpeAcTaBieHa B Tabmune 4 u Ha
¢durype 4. Cpennue m3mepernst EC50 u st peKOMOHMHAHTHOTO YEJIOBEUYECKOTO pPeslakCHHA-2, U

JUTSI CJIUTBIX MTOJIUIIENTUIOB U3 HECKOJIBKUX aHAIWU30B ObUTH 00001meHs! B TadnuLe 4.

RELAXO0013, RELAXO0014 u RELAXOOIO sBIAOTCS A3TaJOHHBIMH O€NIKaMH, TIJe
RELAXO0013 mpencrasnsier coO0i peKOMOMHAHTHBIN uenoBeueckuil penakcuH-2, RELAX0014
npeacTasisieT coOoil peKOMOMHAHTHBIN MBIIMHBIN penakcus-1, a RELAX0010 npencrasnsieT
cO0O0¥ OTHOLIETIOYEYHBIN CIUTHIN OEJIOK, ComepKalui uenb A, TUHKep u3 15 aMUHOKHCIIOT, LeTb
B, coenunuTenbHbI 3j€MEHT U3 15 aMuHOKUCIOT M Fc, copepkallyr0 aMUHOKHUCIOTHYHO

nocnenosatenbHocTh o SEQ ID NO: 8, onncannyro 8 W02018/138170.

Tabauya 4. buonocuueckas axmueHOCHL 2eMEPOOUMEPHBIX CAUMBIX NOAUnenmuoos Fc-

penaxkcun (n: yucio noemopos).

Haspauue n  [EC50 hRXFP1 (M)EC50 mRXFP1 (M)EC50 hRXFP2 (M)
RELAX0013 3 [1,15E-12 7,54E-13 1,75E-09
RELAX0014 3 W.47E-12 2 37E-12 1,78E-12
RELAX0010 [10 [8,3E-12 7,64E-12 D,88E-07
RELAX0019 [  B,57E-11 0,10E-12 3,42E-08
RELAX0020 W  W,41E-11 D, 79E-11 3,54E-08
RELAX0023 [I1 B,77E-11 3,27E-11 3,24E-08
RELAX0024 P W,60E-11 1,56E-11 4,26E-08
RELAX0021 W  [8,27E-11 4, 14E-11 He TecTipoBam
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RELAX0022 P W,74E-11 3 28E-11 He Tectuposanu
RELAX0091 [ [5,88E-11 2 88E-11 >1,09E-7
RELAX0117 b  [1,06E-11 1,74E-11 1,61E-08

Hcxonst W3 pes3ynbTaToB, INMPEACTaBIEHHbIX B Tabmume 4, MOXHO CHENATh BBIBOZ, HYTO
NPOTECTHPOBAHHBIEC T€TEPOIUMEPHBIE CIUThIe Oenku Fc-penakcuH OblTn MeHee aKTUBHBIMHU, Ye€M
oxHouenovyeuHbid ciuThid npoaykT RELAXO0010 unu pekoOMOMHAHTHBIN Y€JIOBEYECKHI MEeNTH
pENaKCHH-2, HO OHH MO-TIPEKHEMY COXPAHSIIM BBICOKHE YPOBHU OMOJIOTMYE€CKON aKTUBHOCTH (B

nuanasoHe ot ~10 nM 1o ~80 mM B TMHUU KJIETOK ¢ uenoBedeckuM RXFP1).

JlaHHBIE pe3yJIbTaThl MOKA3BIBAKOT, YTO Lenmu A u B penakcuHa MOryT OBITh CIHUTBHI Ha
OTHOM/O0OMX KOHIIAX (COSNMHUTEbHBINA 3JIEMEHT MOXKET MPUCOSAUHATHCS 00 K N-, mubo k C-
KOHIly LIEMH pellakCuHa) u ¢ JroOol menbto rerepoaumeproit Fo (X mmm Y) u coxpassaTh
OMONOTNYECKYI0 aKTUBHOCTb. TakuM oOpa3om, ¢opmar reTeponuMepHBIX CIUTHIX OenkoB Fc-
PENaKCHH, OMMCAHHBIX B JAHHOM JTOKYMEHTE, MPECTABISET HAEXKHbIH (popMaT 1Jis monydeHust

AKTUBHOTI'O pCJIaKCHUHA C JJIUTEJIbHBIM NIEPUOAOM MOJTY BBIBEACHUS.

Hannume nucynpbuaHON cBA3M 1y cTaOwin3anuu rerepoguMmepHoit Fc He Bimser Ha
akTUBHOCTH cauroro Oenka (comocraBbTe RELAXO0023 B cpaBHenuun ¢ RELAXO0021 u

RELAXO0024 B cpaBHennu ¢ RELAX0022).

JBe ucnosnb3yemeie BepxHue mapHupubsie obnactu (GGAGGA (SEQ ID NO: 78) u HaTuBHasI
DKTHT (SEQ ID NO: 79)) He Bausiiu Ha akTUBHOCTD (conoctaBbTe RELAX0023 B cpaBHEHUU C
RELAX0019 u RELAXO0024 B cpaBHenun ¢ RELAXO0020). TouHass aMHMHOKHCIIOTHas
MIOCJIEIOBATEIbHOCTh BEPXHETO LIAPHHUPA HE SIBJSAETCS KPUTHYECKH BAXKHOM Ui aKTUBHOCTH

CIIUTOrO OeJIKa.

[pumep 4. IDddexT cocTaBa U JIHHBI COSAUHUTEIBHOI0 3JIEMEHTA B reTepPOAUMEPHBIX
CJUTBIX 0eJIKax pesakcuH-2-Fc

CoenuHUTETBHBIE 3JIEMEHTBI MOTYT OBITh COCTABJICHBI M3 OCTAaTKOB ruiHA U cepuHa (GS)
WA MOTYT OBITh COCTaBJICHBI M3 TIOBTOPOB MposinHa U amaHuHa (PA). JInnHa COeMUHUTENBHBIX
3JIEMEHTOB, UCIOJb3YEMbIX B JAHHOM JIOKYMEHTE, cocTaBisieT OoT 6 10 21 ocrarka. [Ipumepom
muHHOTO coenmHuTenbHOro snemMenta GS seisiercs GGGGSGGGGSGGGGSGGGGGS (SEQ
ID NO: 5) (21 amunaokucnora). [IpuMepoM IUIMHHOTO COEAMHUTEIBHOTO dJieMeHTa PA siBsiercst

PAPAPAPAPAPAPAPAPAPAG (SEQ ID NO: 6) (21 aMmuHOKHUCIIOTA).
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COGI[I/IHI/ITeJ'IbeIe SJIEMCHTDI PA3JIMYHBIX JJIUHBI U COCTABOB MOXKHO MOMECTUTD Ha KAXKAYIO Fc-

LECIb reTCPOAUMEPHBIX CJIUTBIX MOJUTICTITUAOB peJ'IaKCI/IH-z-FC.

IIpumepsl  reTepoAMMEPHBIX  CIOUTBIX  OenkoB  penakcuH-2-Fc ¢ pasnuusbMU
COeIMHHUTENIbHBIMH 3JIEMEHTAMM IOKa3aHbl B Tabiuue 5. B maHHON TaOnuue Takke yka3zaHa
nH(popMaLs, KaCAIOLIAsCs BO3SMOXKHOCTH pa3padoTkn/o0pabaTeiBaeMOCTH (BBIXOJ SKCIIPECCHU U
NPOILICHTHAsI J1OJII MOHOMEpPHBIX/HEarperupOBaHHbIX CIIMTHIX OeNKOB penakcuH-2-Fc mocne
3axBara OeqKoM A W3 HAJOCAJOYHOH JKUIKOCTH KYJIBTYPbl KJIETOK) U OHOJIOrMYecKOn

AKTUBHOCTH.

Tabnuua 5: Dgpgpexm coeounumenvHvIx 271eMEHMOE HA OUONOCUYECKYIO AKMUBHOCMb U
CBOTICMBA BO3MONCHOCIU PA3PAOOMKU 2emepPOOUMEPHbIX Caumuix 6enxos Fc-peraxcun-2 6o

6PEMA IKCHPECCUU 8 MATIOM Macuimaoe.

Brixon %o ECS50 ECS0 ECS0
HazBanue n

BKCTIpeccruu (Mr/J1) MOHOMEPOB hRXFP1 (M) mRXFP1 (M) hRXFP2 (M)
RELAXO0013 23 |[1,15E-12 7,54E-13 1,75E-09
RELAXO0014 23 #,47E-12 2,37E-12 1,78E-12
RELAXO0010 [Her manHbIxX Het nannbix 10 8,3E-12 7,64E-12 2,88E-07
RELAXO0019 [147 78 25 5,81E-11 2,24E-11 4,40E-08
RELAXO0023 |Her maHHBIX Het nannbix 15 [3,32E-11 1,36E-11 4.20E-08
RELAXO0081 [164 82 3  WS51E-11 4, 73E-11 4, 92E-08
RELAXO0082 P26 83 3 [5,68E-11 4, 90E-11 3,81E-08
RELAXO0083 3 04 6 12,81E-11 1,34E-11 2,42E-08
RELAXO0056 @66 75 4 B,87E-11 3,27E-11 6,48E-08
RELAXO0054 © 89 2 12,89E-11 1,59E-11 1,53E-08
RELAXO0055 P 02 2 [1,88E-11 1,51E-11 3,39E-08
RELAXO0084 P1 03 2 [5,34E-11 3,48E-11 1,20E-08
RELAXO0085 P61 81 2 6,37E-11 3,09E-11 4,67E-08
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RELAX0086 [150 02 2 @49E-11 2,68E-11 4, 88E-08
RELAX0087 |179 82 2 @,.89E-11 3,48E-11 3,63E-08
RELAX0105 P31 76 2 |7,12E-11 1,49E-11 3,33E-08
RELAX0106 69 76 2 16,96E-11 1,98E-11 4, 94E-08
RELAX0107 PBO1 77 2 [8,09E-11 3,87E-11 1,22E-07
RELAX0109 60 33 3 [1,72E-09 8,22E-10

RELAX0110 61 34 3 [1,88E-09 1,11E-09 >6,07E-8
RELAXO0111 60 B6 3 [1,93E-09 1,24E-09 >6,00E-8

JInvHa 1 COCTaB COEMHUTENBHBIX 3JIEMEHTOB HE OKA3bIBAIOT BIMSHUS HA ACTIEKT BO3MOKHOCTH
pa3pabdotrku monekys. Kak mokazaHo B Tabmnuie S5, rerepoauMepHbIE CIUThIC MOJUIESTTHIbI
penakcuH-2-Fc ¢ coenunutensHbiMU 3ieMeHTaMu PA u3 16 aMUHOKHUCIOT WJIM MEHbINE
3KCIPECCUPOBAIH TUI0X0. HanpoTus, AnuHHBINA coenMHUTENbHBIN 37eMeHT PA ¢ 21 ocraTkamu
3HAYUTEJBbHO TOBBILIAN BbIXOA OKCIPECCUHU. BBIXOABI JOKCOPECCUH Yy KOHCTPYKLUHU C

COCAUHUTCIIbHBIMU 3JICMCHTAMU GS aBusroTes 0os1ee CTaOUIbHBIMH.

I'ereponumepHble ciuThle Oenku penakcHH-2-FC ¢ KOPOTKMMHM W aCUMMETPUYHBIMU
(pa3nMUUHBIMH)  COEIMHUTEJBHBIMH  OJJIEMEHTAMH  COXPAHSUIM  aKTUBHOCTb.  CHIDKEHHE
OMONOrNMYecKOi aKTUBHOCTU HAOJIONANN TOJBKO y CIUTHIX OEJIKOB C HU3KUM COAEp’KaHHEM

moHomepoB (RELAX0109, RELAX0110 u RELAXO0111).

IIpumep S. Toyeuynbie MyTalUHU B NOCJIEA0BATEILHOCTH PEJIAKCHHA-2
AHaJoru penakcruHa ¢ OJHON TOYEUHOI MyTauuel nojiay4aiy B BUJE reTepOAUMEPHBIX CIUTHIX
6enxoB Fc-penakcun-2. B Tabnuue 6 mokazaHbl MPUMEPBI TAKHX MOJIEKYJI, KOTOPBIE COXPAHSLIIH

AKTUBHOCTH U OJIATOTIPHUSITHBIE CBOWCTBA BO3MOKHOCTH Pa3pabOTKH.

HameuenHple HATUBHBIE OCTATKH SIBIISTIOTCS MOJIOKUTEIHHO 3apsA’KEHHBIMHU W MOTYT

NOoABEPTATHCA MPOTECOJIIN3Y, HO HE YUACTBYIOT B CBA3BIBAHHUU PECJIAKCHUHA C €T0 PEUCTITOPOM.

Hanpuwmep, ananorn R22X rereponumepHbIx ciuThix OenkoB Fc-penakcns-2, mo-BUIuMoMy,
CTabUIIBHO XapaKkTepU3YHOTCA yIIy4LI€HHBIMHU CBOMCTBaMH BO3MOXKHOCTH

pa3pabotku/o0padaTbIBAEMOCTH.

Tabauua 6. Ilpumeps: ananoeos perakcuna-2, Komopvie COXPAHAIOM AKMUGHOCHb U
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6ﬂa20npuﬂI7’IHbl€ CBOTCMBA  BO3MOINCHOCINU pa3pa60m1<u 60 6pemMi ISKcnpeccuu 6 MAdloOM

macwmaoe.

Bobrxon %o ECS50 ECS50 ECS0
Hazsanue n

HKCIIpecCUH (MI/J1)[ MOHOMEPOB hRXFP1 (M)mRXFP1 (M) hRXFP2 (M)
RELAXO0013 23 |I,L15SE-12  [7,54E-13 1,75E-09
RELAX0014 23  WA47E-12 [2,37E-12 1,78E-12
RELAXO0019 (147 78 25  [5,81E-11  [2,24E-11 1 40E-08
RELAXO0039 [188,0 37 2 6,54E-11  ¥.25E-11 1,08E-07
RELAX0040 [128,8 38 2 5,92E-11  2,92E-11 >1,27E-7
RELAX0041 [162,5 32 2 6,22E-11  B,17E-11 1,18E-07
RELAX0043 [160,2 79 2 7,98E-11  [5,58E-11 >1,58E-7
RELAXO0052 [162,4 81 4 0,67E-11  [5,69E-11 1,05E-07
RELAXO0053 [181,0 80 2 7,15E-11  W¥,36E-11 1,79E-7
RELAX0063 [157,2 84 2 1,96E-10  ¥,46E-11 1,38E-7
RELAX0069 [163,0 86 3 5,76E-11  [,69E-11 >1,62E-7
RELAX0070 [145,5 01 3 6,67E-11  [5,02E-11 1,07E-07
RELAX0071 [174,7 85 3 6,87E-11  B,93E-11 1,15E-07
RELAX0072 2323 78 2 8,53E-11  W@,03E-11 2,3E-7
RELAXO0073 [174,7 87 3 5,70E-11 @ 15E-11 8,63E-08
RELAX0074 [170,0 38 2 5,45E-11  @,53E-11 0,21E-08
RELAXO0075 [144,4 79 3 0,47E-11  6,14E-11 >1,43E-7

Pesynbratsl, npeacraBieHHble B TaOIULE 6, TEMOHCTPUPYIOT, UTO HEKOTOpAsi BAPHAOEIbHOCTD
AMMHOKHCIIOTHOH MOCIIENOBATEIbHOCTH LTI A peslakCUHa-2 sIBJISIETCS JOMyCTHUMOI Oe3 yTpaTsl

AKTUBHOCTH OAHOBPEMCHHO C COXPAHCHUEM 6J'IaFOHpI/I$ITHI:>IX CBOMCTB BO3MOKHOCTH pa3pa6OTKI/I.

IIpumep 6. PK-npopuinb cautebix 6eaxos Fe-penakcun-2
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dapmakokunernueckue (PK) mpodunu ciuThIX NOIUIIENTHIOB peNaKCHHA-2 ONPENENsIn C
npuMmeHenrneM ananmu3a ELISA nns penmakcuHa w/mmn ananmsa cAMP. Cinutble moiaumentuzbl
penakcuHa-2 BBoamiau camuaM Meimeit CS7BL/6J (Jax) B Bospacte 6-10 Henmens (Jackson
Laboratories) ¢ momompto ogHoro u3 noxkoxHoro (SC) w/umm (IV) BHYTPUBEHHOrO NyTH U3
pacuera 6 mr/kr. B cinyuae IV mytu BBemeHust oOpasiipl CHIBOPOTKHM KPOBU COOHMpanu uepes S
MHUHYT, 30 MUHYT 1 60 MUHYT, a 3aTeM 4Yepe3 OIUH M3 UHTEPBAJIOB 3 Yaca, W/WiH 6 4acoB, U/UJIH
8 yacoB u 24 yaca, mociie 4ero cieaoBajja cepusi MHTEPBAJIOB OT MUHUMYM | HA A0 MaKCUMyM
21 gHs mocne BBEAEHUS JIEKAPCTBEHHOTO CPEICTBAa. AHAIOTUYHOM cxeMe cienoBaiu B ciydae SC
Iy TH BBEACHUS C MEHEE YaCThIMH COOpaMH B Mpezeliax MepBbIX 8 4acoB; HAIpUMep, COOpP MEPBOTO
obpasua uepe3 30 MuHyT, 3aTeM uepe3 3 Haca, 8 yacos, 24 yaca, 30 yacoB u 48 4acoB, MMOCJE Yero
CJIeIOBaNIa CepPHsl MHTEPBAIOB OT MUHUMYM 1 1Hs 1o MakcumyM 21 aust. OOpasier cobupanu ¢
MOMOIIBIO YHKLIUU CePALA B MPOOUPKY IUIsL OTAENIECHUS] CBIBOPOTKH KPOBH H BBIIEPKUBAIN MIPU
KOMHATHOH Temmeparype B TeueHue 15-30 munyT, 3ateM neHTpudyruposainu B TeueHne 10 Mux
npu 10000 06./Muua B mpenenax 30 MuHYT OT cOopa. PasnmeneHHble Ha aIMKBOTBI OOpPa3LbI

xpanuiu npu < -80°C u noz:xe Tectuposaiu ¢ nomoubio ELISA nnu ananusa aktusHoctd CAMP.

Jns  OompmmHcTBa MOnekyn PK-oOpasuer tectupoBamn B ELISA ¢ npumeHeHuem
UMMOOHMJIM30BAHHOTO aHTHUTEJIA K YeIOBeYeCKOMY pentakcuny-2 (Habop mist ELISA Quantikine ¢
NpeIBapPUTEIbHO HAHECEHHBIM ueioBeuecKuM penakcnHoM-2, R&D Systems, Ne mo kat. DRL200)
u ferexkTopHoro anrurena k Fc uenosexa (AU003, meuenHoe ¢ nomomnsto HRP), 3a nckmovennem
RELAX0010 (ormucanabiv B W0O2018/138170), kotopsiii Tectuposanu B ELISA ¢ npumeHeHnem
MMMOOMIIN30BAaHHOTO aHTUTENa K FC 4YenoBeka M NETeKTOPHOIO aHTHUTENA K YEeJOBEYECKOMY
penakcuHy-2 (¢ MpUMEHEHHEM MOJUKIIOHAIbHOTrO MedeHHOro HRP anturena usz Habopa ELISA
TS "esioBeueckoro penaakcuHa-2, R&D Systems, Ne kar. DRL200). B 00oux aHaau3ax MIaHIIEThI,
MOKPBITbIE MMMOOUJIM30BAaHHBIM aHTHTEJIOM, OJIOKMpOBaM ¢ momoupo 100 Mk pazOaButens
s ananusa RD1-19 B Teyenne oqHOro 4yaca npu KOMHATHOM Temmepatype. B kaxnyro JyHKy
nobasnsm o S0 MKJI cTaHIapTa Wwin o0pasla U IUIAHIIET MHKYOUPOBAIM B TEUEHHE ABYX YaCOB
npu KOMHATHOH Temmepatype. OOpas3ipl acnmUpHpOBadl M JIYHKH TNPOMBIBAIM TPH pasa
aHATMTUYeCKUM Oydepom i mpoMbIBKU. B kakayro nyHKy mobaBisui mo SO MKJI MEYEHHOTO
HRP nerexropHoro antutena, pazdasnenHoro 6o 1:1000 8 PBS/1% BSA B cnyuae BoisiBIieHUS
¢ aHTHTENOM, cnenndruHbM K Fe yenoseka, mubo npuMeHsn B Hepa30aBIeHHOM BHUJIE B CIydae
BBISIBJICHHsSI C AHTUTEJIOM K YelOBe4YeCKOMYy penakcuny-2. Ilocne 1 waca mHKyOaumu mnpu
KOMHATHOH TeMmepaTrype M TpeX NPOMBIBOK B KAy JyHKY nodasmsum mo 50 mxn TMB
(SureBlue Reserve KPL 53-00-03), u kak TOJBKO NMPOUCXOAWJIO M3MEHEHHUE LIBETA, PEAKLHIO

OCTaHABJIMBAJIM MTyTE€M A00ABJIEHHUsS B KAKAYIO JyHKY 1o 50 Mki cromn-pactopa TMB (KPL 50-
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85-00).
buonornueckast aktuBHOCTH PK-00pas31ioB B KJIETOUHOM aHajm3e akTuBHOCTH CAMP.

OOpasLpl CHIBOPOTKH KPOBH, COOpAHHBIE y JKUBOTHBIX, KaK YKa3aHO BbIIIE, TECTHPOBAIU B
OTHOIIEHNH OMOJIOTHYECKON aKTUBHOCTH, YTOOBI M3MEPUTh (DYHKIIMOHAJIBHBINA PENaKCHH-2 JUIs
OLIEHKH LEJIOCTHOCTH CIUTBIX mNojunentunoB Fc-penakcuH-2. CTaOMIIBHYIO JIMHUIO KJIETOK,
skcrpeccupyomyto  uenosedeckuil peuentop RXFP1, nonydsennyro wu3 xierok CHO,
npuodperanu y DiscoverX. AKTHBALIUS 3TOrO PELENTOPa MPUBOAMUT K PACTIONIOKEHHON HIDKE IO
CHUTHAJIbHOMY TIYTH BbIPAOOTKE BTOPUYHOTO MecCeHkepa CAMP, KOTOpPYIO MOKHO U3MEPHTH B

aHau3e QYHKIUOHAIBHOW aKTHBHOCTH.

Anamuzbel Ha CAMP npoBonuiu ¢ nmpuMeHeHueM Oydepa Ui aHaIu3a Ha OCHOBE ObIUBEro
ceiBOpoTouHOro anmsbOymuua (BSA): cOamaHcupoBaHHBIN coneBol pacTtBop XeHkca (Sigma
Ne H8264), nomonuennsiii 0,1% BSA (Sigma Ne A9418) u 0,5 MM IBMX (Sigma Ne 17018),

noseaeHHbli 10 pH 7,4 ¢ momomnso 1 M NaOH.

Jlo3UpOBaHHBIE PACTBOPHI CIHMTHIX TMOJHIENTHIOB pelaKCUHA-2 W PEKOMOMHAHTHOTO
nenruna penakcuHa-2 (R&D Systems, Ne o kar. 6586-RN) pazsoamnu B Oydepe ans aHaiuza u
OeckoHTakTHBIH sxunkocTHOU no3arop (ECHO, Labcyte) npumensinu anst co3nanus 11-ToueuHpix
CTAHIAPTHBIX KPHUBBIX NPU YeThIpEeX KOHLEHTpauusx Marpumbl. Ilpumensemas wmarpuna
NpenCcTaBisia COOOM MyCTYIO CBIBOPOTKY KPOBH OT JKUBOTHBIX C MMHTALIOHHBIM BBEIECHHEM
TO3bl, ¥ e JOOABISUTH BPYUHYIO B JIYHKU MPH KOHLIEHTPALNH, BABOE MTPEBbILIAOLIEH TPpeOyeMyro
KOHLIEHTPALMIO C y4eTOM A00aBieHus KieTok. Tectupyemble 0Opasiibl EPeHOCHITH U3 TPOOUPOK
IUTs1 OTAEJIEHUs] CBIBOPOTKU KPOBH B 384-J1yHOUHBIN NCXOAHBIN IJIAHIIET, KOTOPbIN MPUMEHSIHN C
NOMOIIBED OECKOHTAKTHOrO skuakoctHoro npo3aropa (ECHO, Labeyte) nnst mpuroroBieHus
yeTbipex pasBeneHuil B Oydepe mis ananuza. Bce passemenus oOpasLioB MOJy4alid B IBYX

MOBTOPHOCTSIX.

3aMOpOKEHHYI0 KpUOMpPOOUPKY ¢ KJeTkamu, skcnpeccupyromumu hRXFP1, OwicTpo
pa3MOpaKUBaJId Ha BOASIHON OaHe, MepeHOCHIIN B IIPEABAPUTEIBHO HATPETYIO CPENy ISl KIETOK
u ueHTpudyruposanu npu 240 x g B Teuenune S MuHyT. Kiietku pecycrnieHanposain B 8 Ml cpesibl
I KyJbTHBHPOBAHUS KJIETOK, BbiceBasu B konOy T75, comepxkamyro 10 mu cpemsl ans
KyJIbTUBUPOBAHUS, U OCTABJISIN AJI IPUKPEIUICHUs Ha NpoTsbkennu Houu. Ha cnenyromuit neHb
KJIETKH OTAENSUIM C NMPUMEHEHHEeM akKyTasbl M LeHTpudyruposanu npu 240 X g B TedeHue 5
MUHYT. IllOny4eHHBIM KJIETOYHBIM OCANOK PECYCNEHIMPOBAIM MPU ONTUMHU3UPOBAHHOU

KOHLIEHTPALMH U B KOKAYIO JIYHKY IUIAHIIETOB I aHaln3a J00aBJIsUIM 1O 2,5 MKJI CyCIIeH3UU
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KJIETOK ¢ mpuMeHeHneM no3aropa Combi-drop.

VYpoBHu cAMP u3mepsiu ¢ npuMeHeHHeM KoMMepueck poctynHoro Habopa st 2 HTRF ¢
onpenenenueM nuHamuku cAMP (Cisbio, Ne mo kar. 62AMA4PE]), cnenys nByxcraguiiHOMy
IPOTOKOJIy B COOTBETCTBUU C PEKOMEHJALMSIMH NPOU3BOAUTENSL. BKpartue, OTeNnbHO Moydaiu
MEYEeHHOe KpHUNTaToM aHTuTesno k CAMP (monopHslit guryopodop) u cAMP-d2 (akuenTopHbli
dbayopodop) nyrem pazseaeHusi kaxkaoro 1/20 B Oydepe st KOHBIOraTa M JIM3UCA, KOTOPBINA
NPEAOCTABILUICSA B HAOope. Bo BCe JIyHKH IJIaHIIeTa IS aHaIi3a A00aBISIH 2,5 MKJI MEYEHHOTO
kpunratoMm aHTutena kK CAMP, u Bo Bce nyHku noOasisiin 2,5 Mk cAMP-d2, 3a uckiiroueHuem
JYHOK Jist Hecnienuuyeckoro ceszbiBaHust (NSB), B koTopeie nodasisiiu Oydep At KOHBIOTaTa
u ym3uca. [lnanmersr HHKYOUPOBAJIM MPH KOMHATHOH TEMIIEpAType B TEUEHHE OIHOTO 4aca, a
3areM cuuThiBaM Ha Envision (Perkin Elmer) ¢ mpuMeHeHHeM MIMHBI BOJHBI BO30YXKIEHUS
320 HM U AJTHH BOJIHBI UCITyCKaHUSI, COCTABILIFOINX 620 HM 1 665 HM. JlaHHBIE TpeoOpa3oBbIBAIIH
B % nenbTa F, Kak OmicaHo B pyKOBOJCTBE IMPOU3BOIUTENS, U 3HAUEHHUS 00PA3II0B PACCUUTHIBAIIH,

UCXOJs U3 JINHEWHON YaCTH CTAHJAPTHBIX KPUBBIX.
Pe3ynbTaThl U BBIBOX

Ha ¢urype 5 mokaszansl o0oOmeHHble naHHbIe cepun 3kcnepumentoB PK in vivo, rae
nonunentuasl Fe-penakcun-2 Bpoaunu Mbimam IV, JlaHHbIE HOPMaJIM30BaHbI MO MOMEHTY

BPEMEHU 5 MUHYT.

Ilepuoa mnonyBBIBEIEHUSI YEJIOBEUECKOrO penakcuHa-2 mocie [V BBeneHuss cocraBisieT
npubmusutensHo 0,09 +/- 0,04 vaca, T. e. 5,4 +/- 2,4 munytsl y mozeii (Chen ef al. 1993). Bee
PEKOMOMHAHTHBIE CIIUTBHIC MOJUIMENTUABI PETaKCUH-FC NEMOHCTPUPYIOT yBEIMYEHHE MEpUona
MOJIYBBIBEAICHHUS] 110 CPaBHEHUIO C HATUBHBIM penakcuHoM-2. [lonunentuner Fc-penakcus, y
KOTOPBIX LieTlb A U Lienb B penakcrHa coeiMHEeHbI ¢ Pa3IMuHbIMU rerepoauMepHbiMu Fe-nensimu
(ma mpumepe RELAXO0019, RELAXO0023, RELAXO0034, RELAX0046 u RELAXO0117),
XapaKTePU3yITCs yaydlleHHbIMU cBoricTBaMu PK mo cpaBHeHuro ¢ Temu nonunentuaamu Fe-
pENaKCHH, B KOTOPBIX LIETIH pPelaKCHHA COeAMHEeHb! ¢ JuHKepoM (Ha mpumepe RELAXO0010 u
RELAXO0009). OgHako Hau4rie COSANHSIIOIIETO JIMHKepa MEXK Ay LEenbio A U 1enbio B penakcuHa
camo 1o cebe HEMOCPEACTBEHHO He CBSI3aHO C OBICTPO AMMMUHALIKEH in vivo monunenTtunaos Fe-
peNakCUH, TMOCKOJNbKY 00e comepskamme yuHkep Mmonekyisl RELAXO0088 u RELAX0122

JAEMOHCTPHUPYIOT XOPOIIYIO CTaOUIBHOCTH 1N VIVO.

HeO)KI/II[aHHO B NAHHOM HCCJIC€NOBAHHU BCC TCTECPOAUMECPHBIC CIUTBIC MNMOJJHUIICITUABI Fc-

penakcu (RELAX0019, RELAX0023, RELAX0034, RELAX0046, RELAX0117, RELAX0088
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n RELAXO0122) xapakTepu3yrOTCs 3HAUUTENBbHO YIYYIIEHHBIMH (PapMaKOKHHETHYECKUMHU
CBOWMCTBaMU IO CpaBHEHMIO €O cauTbiMu nonunentugamu Fc-penakcun RELAXO0010 wu

RELAX0009.

IIpumep 7. VYcrpaHeHHe YCTAHOBJIEHHBIX rumneprpoduu u ¢puépo3a ¢ nomMombIo
RELAXO0019 1 RELAX0023

H3onpoTepeHos BBOAMIN MyTeM HHPY3UH C MOMOIIbI MUHUHACOCA (15 MI/KI/neHb) Mblam
C57B6 B Teuenue 10 nmHeit mist uHaynupoBaHus runeptpoduu u Gudbposa cepaua. Mepimeii,
KOTOPBIM BBOIWJIM MTyTE€M UH(PY3UU CPENY-HOCUTENb B TEYEHHE TOTO JK€ CPOKA, UCIIOJIb30BAIU B
Ka4eCcTBe KOHTPOJIeH UCXOMHOTO ypoBHs. Uepe3 10 nHel MUHHHACOCHI YAANSIIN U MbIIIaM JINOO
YCTAHABJIIMBAJIH  HOBBIH  MHHHUHACOC,  COAEPKAIIMHA  PEKOMOMHAHTHBIA  pEJNaKCHH-2
(500 Mkr/kr/nenp), mMOO BBOOWIIM TEPBYIO U3 IIBYX, BBOAMMBIX OAMH pa3 B Hememo (QW),
noakokHeIXx HHBEKIUH RELAXO0019 (20 mr/kr) mim RELAXO0023 (20 mr/kr). Ilocne 14-
THEBHOTO mepuona oOpaboTKH MbIIeH yMEPIIBISUIM U UX cepiaua coOMpanu i aHaiu3a B
oTHOweHnU runeprpodun u ¢udposza. Cepaua Mpled HCXOAHOTO KOHTPOJIS COOMpANH MOCie
yIaJeHusT MHUHHHAcCOCa CO cpenoi-HocuTeneM. I unepTpoduio ompenensuii Kak IOKa3aTelb
Macchl Cepla OTHOCHTEIBHO JJIHHBI OONbIIeOeprioBoil kocTH, a (udpo3 yCTaHABIMBAIH C
MIOMOIIBIO KOJINYECTBEHHOTO OIPENENIEHUs] COAEP)KaHUsl KOJUIareHa OTHOCHTEIBHO MAacChl
cepaua. Mudys3us nzonporepeHona B 3HAUUTENBHON CTENIEHN HHAYLUPOBAJa Kak THIEPTPOPHIO,
Tak U ¢pudpo3 B nanHoi moaenu. QW Beenenue no3el RELAX0019 u RELAX0023 Bo3Bparano
VHIYLHPOBAHHYIO H30MPOTEPEHOJIOM THNepTpOodUI0 K HCXOAHBIM YPOBHSIM, TaK K€ Kak MU
NIOCTOSIHHAsI MH(Y3UsI peKOMOMHAHTHOTO penakcuHa-2. Bee 06paboTku ¢ MOMOIIBIO penakcuHa
Takke CHwkamu ¢pudpo3 cepama Ha Oojee yem 50%. N=8 mnsa kaxmod rpymnmbl **p<0,01,

*##p<0,001, ¥**%p<0,0001

PexomOunanTHble ciutbie Oenku penakcuH-Fc RELAX0019 u RELAX0023 6buti criocoOHBI

yCTpaHATh runepTpoduro u Gudpo3 CXOAHBIM 00PA30OM C HATUBHBIM YEJIOBEUECKUM PENAKCUHOM-

2 (¢wur. 6).

IIpumep 8. Ounenka Hecnmennpuueckoro cpsi3biBaHus OeakoB Fc-penakcun-2 c
npumenenuem ELISA Ha ocHoBe 0akyJioBupyca.

benku RELAX skcnpeccuposanu B kinetkax CHO u ouninany, kak onucaso Boie. ELISA Ha
OCHOBE OakyJoBHpyca, pa3pabOTaHHBIA JJs1 OLEHKH HECHeUU(UIECKOro CBSI3bIBAHUS
MOHOKJIOHaJIbHBIX aHTUTeN (ccpuika: Hotzel et al 2012 mAbs 4:6, 753-760), agantupoBanu ais
oTpeneNieHus] HecTien(pUIeCKOro CBSA3bIBAHUS NMONMUIENTHIOB Fc-penakcuH ¢ Mogudukanme,

re BMeCTO pacuera ‘mokasareis BV’ (mornomenue muaHmera ¢ 0aKyJIOBUPYCOM/TIOTJIOICHHE



74

MyCTOTO IUIAHIIETA) HECTIELU(PHUECKOE CBA3BIBAHIE PACCUUTHIBAIN OTAENBHO JUIS TUIAHIIETA C
0aKyJIOBHPYCOM U MYCTOrO IUIAHIIETAa KaK CUTHAJ OTHOCUTENBbHO (poHa (Tae ¢oH mpencrasiser
co0oif 3HaUeHUe, MOJlyYeHHOe B OTCyTCTBHE nonunentuaa Fc-penakcun). JlaHHBINA mOKa3aTenb
BBOJIWJIM JUUIsI OTPAXKEHHUS MOBBIIMIEHHOIO IO CPAaBHEHMIO C MOHOKIJIOHAJBbHBIMHU AHTUTEIAMU
Hecnenn(pUUeCKOro CBsI3bIBAHMS HEKOTOPbIX FC-MenTHOOB Kak C IOKPBITBIMH, TaK U C
HEMOKPBITBIMU  (TIyCTBIMH)  TUIaHmeramu. Ilpemaparbl kaxgoro Oenka TONy4and IpU
koHueHTpauuu udo 100 HM, nmubdo 10 HM B PBS (Gibco 14190-086) + 0,5% BSA (Sigma A9576)
U TPUMEHSUIM B JABYX MOBTOpHOCTAX B aHanmu3e ELISA na 96-nmyHouHbIX muaHmerax Nunc
Maxisorp F, mokpeiTbix Ha npotsokeHnn Houn npu 4°C ¢ momombro 50 mxi/nyHka smbo 1%
sKcTpakTa OakynoBupyca B S0 MM kapOoHarta Hatpus (ruianmer BV), mu6o 50 MM kapOoHnarta
Hatpust (mycroil ruranmer). Ilocne mpombiBku ¢ momombto PBS manmersr GnokupoBanu ¢
nomotibto 300 mi/nmyaka PBS + 0,5% BSA B Teuenue 1 yaca mpu KOMHATHOU TeMmmepaType u
Tpu pasza npombiBasiu ¢ nomombo PBS. JloGasmsamm nmo 50 mxn/naynka smmbo PBS + 0,5% BSA
(bon), mubo paseenenusi O6enxoB RELAX u mHKyOMpoBajau B TeueHHWE | 9 MPU KOMHATHOM
temneparype. Ilocne Tpex mpomsiBok B PBS nobamisuin nerekTopHOE aHTUTENO (aHTHUTENO,
cneunduieckoe k Fc uenoseka, konsroruposannoe ¢ HRP, Sigma A0170), passenennoe 1:5000
B PBS + 0,5% BSA, u3 pacuera 50 mxu/nyHka. O6pasiel HHKyOMpoBaiy B TedeHue | gaca mnpu
KOMHATHOH TeMIIepaType U IUIaHIIEeThl MPOMbIBAIN TpU pa3a B PBS. 3atem nobasisiiu cybcrpar
HRP — TMB (SureBlue Reserve KPL 53-00-03) u3 pacdera 50 MkJi/iyHKa U MOCJE U3MEHEHUS
I[BETa PEAKIMI0 OCTAHABIHMBAIM MyTeM noOasnieHus 1o 50 mki/myHka 0,5 M cepHOW KHUCIOTBHL
ITornomenne n3mepsii npu 450 HM U Ui KaKAOro o0pasuia Omnpenessuii Hecnenuduyeckoe
ces3biBaHMe.  Hecmenuduueckoe  cBsA3bIBaHME  (KPATHOCTh  IIPEBBILICHUS  CBS3BIBAHUS
OTHOCUTEJIbHO (POHA) OMNpeneNsyii Kak COOTHOIIEHHE HECTeU(PHUUECKOro CBS3bIBAHUS B
npucyrctBun O0enkoB Fc-penakcun-2 u npu orcyterBun O6enkoB Fe-penakcun-2 (¢on). Jannblie
st OenkoB Fe-penakcuH-2, TECTHPYEMBIX MPU 2 Pa3IMYHBIX KOHLIEHTPALHSX, COCTABIISIOLINX

au60 100 HM, nmubo 10 HM, noka3aHbl B Tabyuie 7.

Tabnuua 7. Ceazvieanue caumorx deaxoe Fe-penaxcun 6 ELISA na ocnose oakynosupyca npu

100 HM u 10 uM (<001, 002, 003 omuocamces kK paziudnHsimM NAPMUSIM OOHO20 U MO20 JHce OeNKA).

mwiaHwer BV | IIYCTOU mwiadwer BV | [IYCTOU

ISt IUTAHIIET  JUIS | JUJIs IUIAHIIET  JUIs
Hassanne

Hecrienududeck | Hecrienuduueck | Hecnenuduyeck | HecienupUIeck
CJIUTOTO

OrO CBSI3BIBAHUS | OO CBSA3BIBAHUS | OTO CBSI3bIBAHUSA | OTO CBS3BIBAHHS
IPOAYKTa

(curnan/don) (curnan/don) (curnan/¢on) (curnan/don)
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npu 100 EM npu 100 EM npu 10 sM npu 10 EM
RELAX0019-001 | 2,0 1,8 1,0 1,2
RELAX0019-002 | 1,5 1,9 1,1 1,1
RELAX0020 2,2 2,5 1,1 1,3
RELAXO0021 2,7 53 1,0 2,0
RELAX0022 4,9 82 1,3 2,9
RELAX0023-001 | 1,7 1,8 1,0 1,0
RELAX0023-002 |24 3,7 1,1 0,8
RELAX0024 1,8 5,3 0,9 1,5
RELAXO0039 6,3 3,2 1,7 1,8
RELAX0040 7,5 3,0 2,6 2,1
RELAX0041 7,0 4,4 1,9 2,0
RELAXO0043 3,7 1,6 1,3 1,3
RELAXO0052 2,9 1,1 L5 1,3
RELAXO0053 5,5 3,8 1,7 2,2
RELAXO0054 3,2 4,1 1,5 1,8
RELAXO0055 1,4 4,6 0,7 1,7
RELAXO0056 54 9,1 1,3 1,2
RELAX0069 1,7 1,8 1,1 6,5
RELAXO0070 2,7 3,2 0,9 1,3
RELAXO0071 1,3 1,7 0,8 0,9
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RELAX0072 1,4 2,4 0,7 1,3
RELAX0073 1,7 1,6 0,7 1,1
RELAX0074 1,4 1,8 0,9 1,5
RELAX0075 4,7 7.9 3,3 438
RELAX0076 33 5,0 1,5 3,6
RELAX0081 3.2 49 0,8 1,5
RELAX0082 3.4 6,1 1,0 2,9
RELAX0083 2.9 5,7 2,6 1,5
RELAX0084 3.2 7.8 12 1,7
RELAX0085 5.4 12,3 14 2,2
RELAX0086 3,1 7.2 13 1,6
RELAX0087 4.1 17,3 1,4 2,7
RELAX0088-001 | 3,5 5,6 1,4 1,4
RELAX0088-002 | 1,9 2,2 1,1 0,8
RELAX0091 5,6 393 1,6 6,8
RELAX0105 12,9 8,3 2.4 1,1
RELAX0106 14,6 8,3 2.4 1,0
RELAX0107 11,6 7,0 1,8 0,9
RELAX0109 27.1 19,7 5,8 2,5
RELAXO0110 26,8 23,9 8,3 2,6
RELAXO111 29,0 243 7,0 2,9
RELAXO0117 18,5 474 3,0 8,2

2

2
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RELAX0122 2,2 2,4 1,1 0,7
RELAX0123 2,5 48 1,1 0,9
RELAX0124-001 | 1,8 1,7 1,1 0,7
RELAX0124-002 | 6,4 4.6 1,5 0,9
RELAX0126-001 | 20,0 41,5 10,2 16,9
RELAX0126-002 | 21,3 40,4 10,9 14,3
RELAX0127 23,5 42,8 13,3 19,8
RELAX0128 23,5 42,4 13,2 19,2
RELAX0130 22 6,1 1,1 1,6
RELAX0010-001 | 6,3 13,7 1,5 5,0
RELAX0010-002 | 6,0 13,2 1,8 42
RELAX0010-003 | 2,4 21,0 0,8 7,7
RELAX0009 17,8 222 4.8 21,5

Kak nokasano B Tabauue 7 u Ha purype 7 rerepoarMepHbIe CIUTHIE TOJUIENTHbI PEIaKCHH-
2-Fc nposiBISIIOT O0J1ee HU3KYIO CTENEeHb HeCen(pUIeCKOro CBA3bIBAHMSI, KOT/Ia LIEMTH PeIaKCHHA
npucoenuHeHbl Kk C-KOHILly ¢ TMPUMEHEHHEeM COeOUHUTENbHbIX 3yeMeHToB GS. Hekortoprwie
aCMMETPHUYHbIE COCMHUTENIbHBIE 3JIEMEHTHI U COeTUHUTENbHbIE dJIeMeHThl PA | onpeneneHHble
TOUEYHbIE MyTaLIUU U PACTIONOXKEHHE Lienel peJakciHa Ha N-KOHIIax, B YaCTHOCTH, B KOHTEKCTE
ousanentHol Mousekyspl (RELAXO0117), yBennunBaroT HecnenuuUIeckoe CBSI3bIBAHHUE KaK C
NyCTBHIMH TUIAHIIETAMH, TaK U C TUlaHIIeTamu, nokpbirbiMu BV. Hekotopslie 6enku Fe-penakcun
C OCOOEHHO BBICOKOW CTENEHBIO HECMeH(PUIECKOro CBSA3BIBAHHUSA TPOSBISIIOT Oobliee
HecTeI(pUUeCcKoe CBSI3bIBAHUE C MYCTBIMHU IUIAHLIETAMH, Y€M C IJIAHLIETaMH, IOKPHITBIMUA BV,
kak npu BeIcOKUX (100 HM), Tak 1 nmpu HI3KUX (10 HM) KOHLIEHTpaLHsIX. XOTSl BCE KOHTPOJIbHBIE
MOJIEKYJIbl — conepskamue juHkep OuBanmeHTHble RELAX0009, RELAX0010, RELAXO0126,
RELAXO0127 u RELAXO0128, — neMOHCTPUPYIOT BBICOKYIO CTENEHb HeCHenu(UIecKkoro
CBSI3bIBaHUS, HU IIPUCYTCTBHE JIMHKEpA MEXKAY LensiMu A u B penakcuna, H1 OMBaJIEHTHOCTb caMa
no cebe He NMPUBOIAT K BBICOKOW CTENEHM HECHelM(PHUECKOro CBA3BIBAHUS, YTO MOXET ObITh

MPOAEMOHCTPUPOBAHO HU3KOM CTENeHbI0 Hecnerugpuieckoro ces3piBanus y RELAX0122.
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IIpumep 9. CrabunbHOCTL B pacTBope

Crabunprocts RELAXO0023  oneHuBanum C  IPUMEHEHHEM  BBICOKO3((eKkTHBHOI
SKCKIIFO3UOHHOM ~ xpomartorpadpuu  (HP-SEC) wu  skmuakocTHON — xpomarorpaduu-macc-
cnektpomerpun (LC-MS) u cpasuuBamm ¢ RELAXO0127 u RELAXO0128. HP-SEC mpu
BBISIBJICHUH C noryouenreM npu 280 HM MOKHO IPUMEHATb AJIs1 U3MEPEHMsI YUCTOThI, arperalyuu
u pparmeHTanMu. Y MOJIEKyJ NPOBOAWIN 3aMeHy Oydepa Ha ONTHMHU3UPOBAHHYIO KOMITO3HIIUIO
IUISL COCTABJICHUSI, @ 3aT€M KOHLEHTPUPOBaIU BILIOTh A0 10 mr/mi. Bce oOpasipl momernanu B
yclioBus TeMmepatypHoro crpecca (40°C) B reuenue no 4 Henesnb. B MomeHThl Bpemenu 1, 2 u 4
Henenu oOpasibl cOOMpaii U MHBEIHUPOBAIM B HKCKIFO3MOHHYIO KOJIOHKY M 3JIFOUPOBAIH C
MIOMOIIBEO BOAHOHM MOABMKHOHN (ha3bl M30KPATUYECKU NPU (PUKCHPOBAHHOW CKOPOCTH IMOTOKA.
Bbonee kpynmHbIe MOJIEKYJIbI BBIMBIBAIOTCS U3 MOP SKCKIFO3UMOHHOM KOJIOHKH B OONbINEH CTEneHH,
yeM 0oJiee MEJIKHE MOJIEKYJIBL, U, CIEIOBATEIBHO, SIIONPYIOTCS panbiue. [Tuku, smoupyromuecs
paHblile, 4eM TUK MOHOMepa, PErUCTPUPYIOTCS Kak arperatsl. [1uku, sroupyroiiiecs nocie nuka
MOHOMeEpa (3a UCKJIFOUEHHEM ITHKA, CBSI3aHHOTO ¢ Oy(depoM), perucTpupyroTes: Kak (pparMeHThl.
PesynbraThl mpeacTaBieHbl KaK YUCTOTA, BBIPAXKEHHAs B MPOLIEHTAX; MPOLIEHTHOE COAEp KaHHUe
arperatoB M TNPOLEHTHOE cojepkaHne (parmMeHTOB M mokazanel Ha ¢urype 8. RELAX0023
SIBJIIETCSl HanOoJiee CTaOMITbHOM MOJIEKYJION CO CKOPOCTBIO MOTEPH % YHUCTOTHI, COCTABIISTFOLIEH
Bcero 0,1% B mecsau, nmo cpaBHeHuto ¢ 7,7% u 9,3% nna RELAXO0128 u RELAXO0127
cootBerctBeHHO. Kaxk RELAXO0127, tak u RELAXO0128 nponemoHCTpupoBanu NPU3HAKU
arperanuy, onHako yposeHb arperatoB s RELAXO0023 He yBenuumics, 4TO yKa3blBaeT Ha
Jy4Iyo GU3NYIECKyIo CTaOMIBHOCTD pacTBopa. dparmMeHTanus 0Ka3anach OCHOBHBIM (PaKTOPOM
notepu 4ucToThl, ipu 3ToM RELAXO0127 xapakrepuzoBaics ¢pparmeHranuein 6,6% B mecsL, a
RELAXO0128 - 6,8%. RELAX0023 xapakTepusyercss CKOpocTbio (pparmentauuu Bcero 0,7% B
mecsl. B To ke camoe Bpemsi mocne 4 Henenb xpanenus: npu 40°C oOmasi miomans muka y
RELAXO0128 ymenpmunace ¢ 22403 mo 18216 (cmmwkenwe Ha 19%), a y RELAXO0127
yMeHbImiIach ¢ 22225 no 18823 (cumxenne Ha 15%). Jta 3HaUMTENbHAS TTOTEPS OOLIEH mTomanu
IIMKa BMECTE C BBICOKOH CKOPOCTBIO (hparMeHTalMl YKa3blBajla HA TOTCHLUAIBHOE CHUIIBHOE
XUMHYECKOE pa3pylLIeHHe 3THX JABYX Moiekyn Chemyer OTMETHUTh, YTO 3Ta MOTepsi OOIMMX
TUTOIIA/Iel OKa3bIBaJIa CHJIbHOE BIUSHHUE Ha MPOQUIN XPOMATOIPAMM 3THX JIBYX MOJEKYJI. ITO
OOBSICHSIET, MOYEMy, HECMOTPSl Ha OYEBHUIHOE YBEIHMUYEHHE IUIOMANeH MUKa arperaTtoB IOCHe
xpanernss, RELAX0128 u RELAX0127 nemoncTpupoBanu 00jee HU3KHH MPOLEHT arperaTtos
gyepe3 4 Hemenu MO CPAaBHEHHIO C NPEABIAYIIMMH MOMEHTaMu BpeMmeHH. Hamportus, oOmas
momaar mika RELAX0023 ymenbimnacek Bcero Ha 0,03%, ¢ 21828 no 21761, uto yka3biBaer

Ha Jy4wi npod b ctadbunpHocTH 1o cpaBHeHM0 ¢ RELAX0128 u RELAX0127.
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®DparMeHTaLn0 MOJIEKYJI JOMOIHUTEIbHO MOATBepANIH ¢ nomolipio LC-MS ¢ npumenennem
MAacC-CIHEKTPOMETPHUYECKOT0 aHAIN3a BOCCTAHOBJIEHHOTO 00pa3nia, KOTOPBIM IOKAa3ad, YTO
UHTeHCUBHOCTh NHKOB (parmentoB RELAX0127 u RELAXO0128 yBenuuuBanuch mocie
xpanenus npu 40°C (¢urypa 9A). Hanporus, nux ¢parmenra ans RELAX0023 ocrasancs
HEU3MEHHBIM 10CJe cTpecca. Macc-CeKTpbl B BOCCTAHABIMBAKOLIMX YCJIOBUSAX TAKXKE MOKA3aJIH
moaudukammo RELAX0127 u RELAX0128 ¢ TeueHneM BpeMeHH, O YeM CBHIETEbCTBYET CIIBUT
NUKa B CTOPOHY OONblLIed Macchl M pPACIIMPEHHE IMKA, YTO YKa3blBAeT Ha OOJBLIYIO
rereporeHHOCTh (¢urypa 9B). HampoTtus, macc-criekTpbl MHTakTHbIX 0OpasumoB RELAX0023
OCTAJIUCh HEU3MEHHBIMH, YTO YKAa3bIBAET HA OTCYTCTBHE MOAM(UKALNU. ITO HCCIECAOBAHUE
ykaspiBaeT Ha, uTo RELAXO0023 xapakrepu3yercsi IpeBOCXOIHOW (PU3MYECKOH U XUMHYECKON

crabmipHOCTHIO IO cpaBHeHMI0 ¢ RELAX0127 u RELAX0128.

IIpumep 10. PK-npoduasr RELAX0023 y iBAHCKHX MAKAKOB

dapmakokunernueckuii mpodpmibp (PK) RELAX0023 y sSBaHCKMX MAaKakOB OIpPEIENsTH C
NpUMEHeHHeM MMMyHoaHanu3a Ha ocHoBe coHaBHY-ELISA. RELAXO0023 BBogmmm B oOmeit
CIIOKHOCTH 12 caMKam sIBAHCKUX MaKaKOB, KOTOPBIX ClydaliHbIM 0Opa3oM pacrpenenniv Ha 4
rpyIs! Mo 3 KUBOTHBIX B rpynmne. KusotHeM B rpynnax 1, 2 u 3 BBogumu SC 0,1, 1 u 10 mr/kr
RELAXO0023 coorBerctBeHHO. JKuBOTHBIM B rpymmne 4 BBoauau IV Oomroc u3 pacuera 10 mr/kr
RELAXO0023. O0pa3isl CbIBOPOTKH KpoBHU coOupanu yepes 0,25 gaca, 1 dac, 2 yaca, 4 gaca,
8 gacoB, 24 uyaca, 48 wacoB, 96 4yacoB, 7 nHen, 14 paHelt u 21 meHp TIIOCJIE€ BBEICHUS

JICKApCTBEHHOI'O CPEACTBA.

ITnaHmeTs! A aHaIM3a MOKPBIBAJIN KO3BMM aHTHTENOM K IgG uenoBeka u MHKyOMpOBay C
CBIBOPOTKOI KPOBHU SIBAHCKMX MakakoB U3 rpynmn >KuBOTHBIX 1-4. RELAXO0023, cBsizaBmuecs c
IJIAHIIETaMH, BBIIBJISJIM C TOMOLIBIO AHTUTENA K pPENakCuHy, KOoHbroruposanHoro ¢ HRP.
CeiBopoTKy kpoBu pazBomwiu 1:10 mepen noOasneHweM B IuiaHmeTsl. HipkHuMIA mpenen
KOJIMYECTBEHHOTO onpenenenus coctapysieT 0,010 MKr/mi, a BepXHUI MpeaeN KOJTUIeCTBEHHOTO

onpenenenus cocrapisier 0,300 Mxr/min B 100% ChIBOPOTKE KPOBH.
PesynbTaThl U BBIBOX

Ha ¢urype 10 nokazaubl mpouiu 3aBUCUMOCTH CPEIHEH KOHIIEHTPAIIUU B CBIBOPOTKE KPOBH
ot BpeMenu Ay RELAX0023 y siBaHCKMX MakakoB IIOCJI€ BBEJIEHUs] OIHOKpaTHOMN no3bl. ITocne
SC BBenenus ogHokpaTHOM 10361 RELAX0023 npossisin nunelinyto PK B nuanasone nos ot 0,01
no 10 mr/kr. Habmonanu gosomnpornopunoHaibHoe yBenudeHne Cmax. Cpenaue 3HadeHUST Crmax

cocraBisuin 0,400, 4,69, 34,8 mxr/mn st rpynn SC no3, cocrapysromux 0,1, 1 u 10 mr/kr
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cooTBeTCTBeHHO. Taxke HaOoxamu go3onponopiuuonanbHoe ysennueHne 3HaueHuid AUC.1ast B
rpynne SC Beenenust ot 0,1 mr/kr no 10 mr/kr. Cpenaue 3Hauennss AUCo..st coctasmsm 2,01,
25,5, 193 mkr/nens/mn anst rpynn SC no3 0,1, 1 u 10 mr/kr coorBercTBeHHo. B nenom, PK s
RELAXO0023 sBnsiercst muHeHO# B nuanasone ot 0,1 Mr/kr 1o 10 MI/Kr co cpeiHUM 3HaUYE€HUEM
CL/F, cocraBmsromum 51,0 Mit/meHb/KT, ¥ CpeaHUM 3HAUY€HUEM tiz, cOCTaBisitoNM 3,07 IHS.

buonoctynuocte RELAX0023 npu SC BBeneHun oueHnBainu kak 88,2%.

IIpumep 11. Ouenka npoarospemeHHoii 3¢¢pexTuBHOcTH RELAXO0023 y siBaHckoro
makaka (Macaca fascicularis) ¢ cepaeyHoli HeIOCTATOYHOCTBIO H CHH)KEHHOH (paKuuei
BbIOpoca JeBoro :xkeaynouka (LVEF)

Honrospemennyro s¢dextuBaocts RELAX0023 B OTHOLIEHWH CepAeYHOW (PYHKLIUH
OLIEHUBAJIM Y TYYHBIX U CTAPBIX SIBAHCKUX MakakoB (Macaca fascicularis). SIBanckuit Makak ObLT
BBIOpAaH B KAauyeCTBE HCHBITYEMOrO BUJAA, a HE IPYyrHe BUABl HU3IIUX MIIEKOMHTAOLINX, IO
NPUYMHE CBOEro ONM3KOrO pONACTBA C JIOABMH, Kak (PUIOT€HETUYECKOro, TaK H
¢dusnonornueckoro. Y CTapbix SIBAHCKHX MAaKaKOB, KOTOPBIX KOPMWJIM PALMIOHOM C BBICOKHM
coZiep KaHNEM KUPOB B TEUEHUE 110 MEHbLIeH Mepe 2 JieT, ObUTH Takue ke (PakTopbl pUCKa, 4To Y
NAIMEHTOB-JIIOJIEH, CKJIOHHBIX K CEPIeYHO-COCYAUCTOMY 3a0O0JI€BAHHMIO, W Pa3BUBAJICH
MeTabOJIMYECKH CHHAPOM, KOTOPBI MOT XapakTepHbIM OOpa3oM MPOrpeccupoBaTh [0
cepaeuHoit HenocTaTrouHocTU U cHIkeHHOW LVEF. DddexTe RELAX0023 B orHOmenuu LVEF
OLIEHUBAJIU TIPU BBeJeHUH MONKOXHOH (SC) MHBEKLMM MPHU Pa3HbIX YPOBHAX AO3bI B TEUCHHE
20 Henenp, MPU 3TOM NEPBYIO A03y BBOAWIM B Henesto | uccienoBaHus ¢ MOCIenyrouum 18-
HeJIeJIbHBIM NeprofioM HaOmoneHus. M3 obmero konudecTsa, cocrasisBLIero npumMepHo 100
TY4HBIX M CTapbIX SIBAHCKMX MakakoB Bo3pacToM 12-20 jer ¢ BecoM Tena 6—15 kr, KOTOpBIX
KOPMMWJIM PALIMOHOM C BBICOKUM COZI€pKaHUEM >KUPOB B TEUEHUE IO MEHbLIEH Mepe 2 JeT, y 38
Makak ¢ mnomompio 2D-3xokapauorpadudeckoro ckpuHuHra uneHtuduuuposanmu LVEF B
nuanaszone 30-60%. 310poBble MaKaKy JaHHOTO BO3PACTa BECHIIM 5—8 KI' M XapaKTePU30BAIUCH
LVEEF, cocrasusiBimm 70-75%, u cnenosatenbo LVEF 60% wnu Huke npencrasisieT coOok
moznens HFrEF. HWnentunduunpoBaHHBIX JKUBOTHBIX OTOMpaNd U MPOU3BOJIBHBIM 00pa3om
OTHOCWJIM B 3 Tpynmbl 00paboTkH ¢ 8 MakakaMy B K&KIOH U IPyMITy CO cpenoii-HocuTenem ¢ 14
Makakamu. Ilepron BBeneHMs 103 COCTOsUT U3 IMpoueayp noakoxHoro BeeaeHus: RELAX0023

OOVH pa3 B HEAENO NPU 3 TOBBILAOINNXCS YPOBHIX A03bI (Bce Hmke 4yeM 10 Mr/kr; Tak

2
2

Ha3bIBaEMbIe “HU3Kas , “CpenHss” M “BbICOKAs IIO3bI COOTBETCTBEHHO).

WUsmepeHnss B OTHOIIEHHM cepaedHON (QyHKOMM ¢ mnomoibeio 2D-3xokapaunorpadun

onpeaessu 9 pa3: B UCXOAHYIO HeAenro -2 U B Hexmenu S5, 9, 13, 17, 21, 25, 29, 33 nepuona
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BBEICHUs] 703 U TMepuojga HaOMONeHus mocyie BBeaeHus na03. JlomomHurenbHyo 2D-
sXOKapauorpadpuio 3arjaHupoBaIu Ha Hepeno 39 (koHen uccnenosanusi). [lapamerpsl, B TOM
yrcne LVEF, Obiin OCHOBaHBI Ha anuKaJbHBIX ABYX- U YEThIPEX-KAMEPHBIX MO3ULUAX IMOJIS
3peHust U JByXHpoekiuoHHOM Metone. HDO (ocumniaoMeTpuro BBICOKOTO pa3peLIeHus)
MIPUMEHSLTN JJIsI U3MEPEeHUs TapaMeTPOB, BKIIOYAIOIIUX CpeHee apTepuaibHoe nasineHue (MAP)

U 4acTOTy cepraevHbix cokpameHuii (HR).
PeSy.HbTaTbI U BBIBOJ

RELAXO0023 6but cniocoben cuipro yiuyuinate LVEF B Henenu 5, 9, 13, 17 u 21 npu Bcex
ypoBHsix 10361 RELAX0023 1o cpaBHEHHUIO C KOHTPOJIEM CO CpeAoi-HOCHTeNeM Oe3 BIUSHUS Ha
YaCTOTy CEePACYHBIX COKPALICHUH WM apTepuainbHoe aasneHue (¢purypa 12). [IpumeuarensHo,
yto yayuinennyro LVEF nocne obpabotku ¢ momombsro RELAX0023 no cpaBHEHUIO C TAKOBOH B
Henemo 0 (MCXOHBIN YPOBEHD) HAOMO AN B TEUEHHE BCETO NIEPHO/Ia BEIMBIBAHHS U3 OPraHU3Ma
1oCJIe 3aBeplueHust 00padoTKU 10 Hexenu 33 uccienoBaHus. Takue pasuTeNbHbIE PEe3YJIbTaTh
YKa3bIBAIOT HA MPUMEYATENbHOE YIyUIIEHHEe FeMOIMHAMUKH Y 00paOOTaHHBIX JKUBOTHBIX U SIBHO
nemoHcTpupyoT 3pdextuBHocts RELAX0023 B JiedeHHHM CEpACYHON HEIOCTaTOYHOCTH B
naHHOM Mozpenu. bornee Toro, Benu4MHA yCTOMYMBOrO OTBETA MOcie 0OpaOOTKH MPenCTaBiseT
co0OH HEUTO, YTO IO UMEFOIIUMCS Y aBTOPOB HACTOALIETO N300pETEHHSI CBEIEHUSM HE Y1aBaJIOCh
JIOCTUTHYTh PaHee C IIOMOLIbIO KaKOTr0-JIMO0 APYroro H3BECTHOTO COEMHEHNS, [IeJICHAIIPABIEHHO
BO3/ICIICTBYIOIIErO HA JAHHBIM MEXaHU3M IyTH AEHCTBHS. 3a MaKaKkaMy IPOAOIDKAIN HaOM01aTh

o Henenu 39 ucciienoBaHusl.

Ipumep 12. Uccaenosanue Ppasnl 1 (Phl) HA 310poBBHIX 100POBOIBIAX U MALMEHTAX C
cepAevYHOH HeAOCTATOYHOCTHIO

Uccnenosanne D8330C00001 mpencraBimsio coOoil paHAOMH3HPOBAHHOE OIHOCTOPOHHE
clernoe KOHTposmpyemoe muanedo, Brepsble mpooaumoe Ha udenoseke (FTIH) uccnenoBanue
¢aszer Ia/b (unentuduxaunonnsii Homep Ha ClinicalTrials.gov: NCT04630067). IlepBuunoii
LIEJTBEO UCCIIEIOBaHMS ObLTa OLIEHKA O€30MaCHOCTH M TEPEHOCHMOCTH OTHOKPATHON U HECKOJIBKUX
nosbimaromuxcst 103 RELAX0023 (takke HazbiBaeMoro “AZD34277), a BTOPHUHBIMU LEISIMU
obuto ompenenenue (i) ¢apmakokuHerukn (PK) u (1) MMMYHOTr€HHOCTH OIHOKPATHOH H

HECKOJILKHAX MOBBIIAINUXCA 103 AZD3427.

Uccnenosanue mposogmmm 2 yactsaMu: 4actb A u dacte B. Hacte A mpencrasnsna coOoi
HCCIIeIOBaHNE OMHOKPATHOM NoBbImaromeics 103el (SAD) Ha 310pOBBIX yUaCTHUKAX (MY>KYHHBI

U JKEHIIMHBI O€3 IEeTOPOAHOro MOTeHLuana), a 4acTb B mpexncramisiia coOoil uccrnenoBaHue
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HEeCKOJIbKUX nosblmaromuxcs 103 (MAD) Ha yuactHmkax ¢ HF (My»uuHBI U keHIIUHBI O3

AETOPOAHOTO MOTCHIINANA).

UYacte B Brutouana 48 nanueHToB B 6 koroprax (1o 8 y4acTHHUKOB B Kax10# koropte). U3 Hux
3 xoropts! coctosiin u3 yuactHukoB ¢ HFTEF (xoroptsr 1b, 3b u 5b) u 3 xoropts! cocrosuu u3
yuactHHKOB ¢ HF ¢ EF >41% (xoroptsI 2b, 4b u 6b). Yposuu no3 B koroprax HFrEF u HF ¢ EF
>41% cocraBisu 5 mr (koroptel 1b, 2b), 15 mr (koropter 3b, 4b) u 45 mr (koropter 5b, 6b),

KOTOpPbIE BBOAMIIN OUH pa3 B Heaenmo (QW) B TedeHue 5 Henenb (T. €. B 00mmeM ObLI0 5 103).

Jnsa ywactu B, koropas Bkmrouana 48 mauuMeHTOB B O KOroprax, KPUTEPUU BKJIIOUEHUS
BKJIIOUAH Clieayromee: (1) BCe KOTOPThI HAJIM4YUE HM3BECTHOrO KJIWHHYECKOro nuarHoza HF
craquu C (xmacc ot I no III cormacio NYHA) u cTabunpHoe NMpUMEHEHHE MeTUKaMEHTO3HOU
TEpAIuH B TEUEHHUE MO0 MeHbIIEH Mepe 12 Hemenb 10 CKpUHUHTA 03 3HAYNMOT0 H3MEHEHUS 103bI
WM 100aBIIEHHsI HOBBIX JIGKAPCTBEHHBIX MPENapaToB BO BPeMsl 3TOro mnepuona, (i) koroptsl 1b,
3b, 5b: mauments! ¢ quarnozom HFrEF, onpenenennoit kak EF < 40%, (ii1) xoroptsl 2b, 4b, 6b:
narmeHTsl ¢ amarHosom HF ¢ EF >41% (B Tom umcne mammentel ¢ guarHo3om HFpEF,
onpenenenHoit kak EF > 50%), (iv) Bce koroptsl: BMI ot 18 10 40 kr/M? (BKIIOUMTENBHO) U BEC
1o MeHbIIel mepe 55 kr u He Oosyiee 120 kr (BKIIFOUUTENBHO), U (V) BCe KOTOPTHI: MPenbIayIiee

peructpuposanue 1u60 NT-proBNP >125 nr/mu, tu6o BNP >35 nr/mu.

IIpumep 13. Ucxoanl B ucciaenopanun Phl npu MAD AZD3427 y nauuentos ¢ HF

B wactu B B xoropre MAD nannble mia naumentoB ¢ HFpEF u HFrEF o0benunsim.
TenmeHuun CcBUAETENLCTBYIOT O TOM, uTo AZD3427 obecrneumBaer yiydileHHE CEpAEUHON
(YHKIIHH, B TOM YHCJIE YJIyYIIEHUE B OTHOIIEHUH CEPISYHOr0 BBIOpOCca U yaapHoro oosema (SV),
CHWKEHUE CHUCTEMHOro cocyauctoro conportusjenus (SVR) u yaydiienue nepdy3uu opraHoB

(SVR u eGFR) (¢ur. 13A—6F).

IIpu ToM, uTo B Koropre MAD rHNepTeH3MBHBIH CTAaTyC CyOBEKTOB OMpeneNieH He ObL,
OKHJIAeTCsI, YTO HaONI0/aeMble YIYYIIEHUS B OTHOLIEHHU CEPAEYHOro BBIOPOCAa M YAApHOTO
oobema (SV), cHmKeHHE CHCTEMHOro cocyaucroro conporusierns (SVR), yBenmuenue
paccunTaHHON cKopocTH KiayboukoBoil ¢unbsrpaunu (eGFR) u, Takum oOpasom, yiaydimeHHas

nepdy3us opranos (SVR u eGFR) npunecyTt nonb3y nauuentam ¢ HF+PH.

[pumep 14. UccnenoBanue Ph2b - panpomusupoBaHHOe KOHTpoJHpyeMmoe mianedo,
MHOTOLIEHTPOBOE HCCJIe0BAHUE ¢ AHANA30HOM 103 AZD3427 Ha y4aCTHHKAX € CepaevYHOM
HEJAOCTATOYHOCTBIO M JIEFOYHOH rHNepTeH3Hell BcJjeAcTBHe 3a00/1eBAHHSA JIEBbIX OTIEJIOB

cepaua (rpynna 2 coraacHo BcemupHoii opranusanuu 3apasooxpanenusi [WHO])
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Hannoe nccnenosanue (ID Homep nccnenosanus: D8330C00003) nmpenHa3HAUEHO It OLIEHKU
cnocobHocTH AZD3427 oOecneuuBaTh CHI)KEHHE JIETOYHOTO COCYJUCTOrO COMPOTHUBIICHHS
(PVR) uepe3 24 Hemenu JiedeHHs y YYACTHUKOB ¢ cepaedHod HenmocrarouHocTeio (HF) wu

nerouy”oi runeprenszueii (PH) rpynmner 2.

ITpumepHO 220 y4acTHUKOB OyAyT PaHAOMH3HPOBAHBI B 4 IPYIIIBI JIeUeHUs! (B COOTHOLICHUH
1:1:1:1) ansa nonyuyenust noakoxkHoi (SC) nabexun AZD3427 wnu nnanebo Kakapie 2 Helenu B
TeyeHue 24 Henenb. B naHHOM uccienoBanuu OyyT OLIEHUBATLCS 3 ypOBHS 00361 AZD3427: nosza
A, noza B u ngo3a C. Moaudukanusi 1036l sl JAHHOTO HCCIICAOBAHUS HE TPUMEHHMA.
Uccnenosanue Oyner NMpOBOAMTHCS B MPUMEpPHO 60 HCCIENOBATENBCKUX LEHTPAX COTJIACHO
oLleHKaM B npuOIm3uTenbHO 15 crpanax. Mccnenosanue Oyner BKIIOYATh MPUMEPHO 16 BUSUTOB
B PaMKax HCCJIENOBAHUS: 2 BU3UTA BO BPEMs IEPUOJA CKPUHMHTA, |3 BUSUTOB BO BpeMs IEPUOA
JeUeHHs] U OIMH BU3UT BO BpeMsl nepuona mocieayromero Hadbmoaenus. Oxunaemast oOmmast
MPOAOJIKUTENIBHOCTh UCCIIEIOBAHUS COCTaBIsAET OT 32 10 37 Henedb B 3aBUCUMOCTH OT JUJIMHBI

nepruoaa CKpuHUHra.

YyacTHHKH OyIyT NOJIy4aTh OAHOKPATHYIO 103y AZD3427 (no3a A, B unn C) nnm nmane6o

MOAKOXKHO OJIMH Pa3 KaK/able 2 HEeAeNU B TeUeHUe 24 Henenb, HaunHas ¢ AHsA 1 Ao aus 155.

ITokazarenp mMepBUYHOrO Mcxona OyayT MPeacTaBiATb coOOW M3MEHEHHE MO CPAaBHEHHIO C
UCXOIHBIX YPOBHEM JIErOUHOro cocyaucroro conporusienus: (PVR) uepes 24 nenenu neueHus.
Dddexr AZD3427 B otHomeHnun napamerpa PVR Taxke Oyner OLeHHBATHCS B CPAaBHEHUHU C
mianedo, yTo OyaeT M3MEepPEeHo ¢ MOMOIIBIO KaTeTepuzaluu npasbix otaenos cepauna (RHC) mocne

24 nenensb nevenus y yuactHukos ¢ HF u PH rpynmer 2.
ITokasaTenn BTOPUYHOIO UCXOAA BKJIOYAIOT:

¢ U3MEHEHUCE MO CPABHCHHUIO C UCXOAHBIM YPOBHEM CPECAHETO AAaBJICHUSA B JIETOYHOH apTepun

(mPAP),

¢ U3MCHCHUEC MO CPABHCHUIO C UCXOAHBIM YPOBHEM JABJICHHSA 3aKIIMHUBAHUA JIErOYHOM

aprepuu (PAWP);
® U3MEHEHHE MO CPABHEHHIO C UCXOIHBIM YPOBHEM CEPACYHOr0 BbIOPOCa,;
® 3MEHEeHHE [0 CPABHEHUIO C HCXOIHBIM yPOBHEM yaapHoro oowema (SV);

® U3MEHEeHHE IO CPABHEHHIO C UCXOIHBIM YpoBHeM (ppakuuu BeiOpoca (EF);
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M3MEHEHHUE 110 CPABHEHHIO C UCXOAHBIM YPOBHEM IJI00abHON MPONOIbHON AedopManuu

nesoro xenynouka (LVGLS);

N3MCHCHHE MO CPABHCHUIO C UCXOAHBIM YPOBHEM CHCTOJIUYCCKOrO JaBJICHUS B JIETOYHOM

aprepuu (PASP);,

HU3MCHCHHE o CPaBHCHUIO C HUCXOOHBIM  YPOBHEM COOTHOILICHHs HpaBbIﬁ

JKeNymodek/neBbii skenynouek (RV/LV);

N3MCHCHHUE 110 CpPaBHCHUKD C HCXOAHBIM YPOBHEM BpPEMEHU YCKOPEHUA IIOTOKAa B

BBIHOCSIIEM TpakTe mpasoro xkenynouka (RVOT AT);

U3MCHCHHUE 110 CpPaBHCHHUIKO C HUCXOAHBIM YPOBHEM CKOPOCTHU TpPIKyCHHI[&J'IbHOfI

peryprutauuu (TRV);

U3MEHEHHe N0 cpaBHeHHIO ¢ wucxogHbiM ypoBHeM TAPSE/PASP [cucrommdeckoe

CMECIICHUE TPUKYCITUOAJIBHOTO KOJ'II:»LIa/CI/ICTOJ'II/ILIeCKOG JIaBJICHHUE B JIETOYHOM apTepI/II/I];

U3MEHEHUE 10 CPABHEHHMIO C MCXOIHBIM YPOBHEM COOTHOIIEHHs AedopMarusi mpaBoro

ey JOYKa/CHCTONINYeCKOe AaByeHune B jerounoit aprepun (RVS/PASP);

M3MEHEHUE 110 CPAaBHEHHIO C UCXOIHBIM YPOBHEM AuaMeTpa HykHel nosoit BeHsl (IVC)

Ipu Nag€HUN Ha BOOXE,

N3MEHCHHUE 110 CPABHCHUIO C HCXOAHBIM YPOBHEM CUCTEMHOIO COCyaUCTOrO

COIIPOTHUBJICHUS,

N3MCHCHHUE IIO0 CPABHECHHUIKO C UCXOOHBIM YPOBHEM AOUCTAHIHWU B TECTE C 6-MI/IHYTHOI71

xonpboii ((MWD);

U3MCHCHHUE 110 CPaBHEHUIO C HUCXOAHBIM YPOBHEM O6H.I€FO 0amia CHUMIITOMOB IO

Kanzacckomy onpocHuky mist 6ompHBIX kKapauomuomnatueid (KCCQ TSS);

U3MEHEHHE 0 CPAaBHEHHWIO C MCXOAHBIM YPOBHEM (PYHKIIMOHAJIBHOTO KJIAcCa COTJIACHO

Huto-Hopkckoit kapauonoruyeckoit accormamuu (NYHA FC);

U3MCHCHHUE IO CPABHCHUIO C HUCXOAHBIM YPOBHEM YPOBHA KpE€aTUHHMHA B CbIBOPOTKE

KPOBH,

U3MCHCHHUE IO CpPpaBHCHUIO C HMCXOAHBIM YPOBHEM YPOBHHA N-KOHI_IeBOFO IMpOropmMoOHa
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HATPUHYpPETHUECKOTrO nenTuaa rojosHoro mosra (NT-proBNP);
¢ U3MCHCHUEC MO CPABHCHUIO C UCXOOHBIM YPOBHEM YPOBHA UCTATUHA C,

¢ U3MEHCHHUE IO CpPaBHCHUIO C HUCXOAHBIM YPOBHEM eGFR (paCCqHTaHHOﬁ CKOpPOCTH

KJ1yOOUYKOBOH (pUIbTpaLN).

Kpurepun Brawoyenust. 1. Bo3pact y4aCTHUKOB JIOJKEH COCTABIIATD > 18 JIeT BKIIFOUNUTENBHO.
2.V y4aCTHUKOB JIOJKEeH ObITh panee nocrasiennblii auarao3 HF ot I no IV ¢pyHkunonassHOro
knacca (FC) cormacio NYHA, u panee nocrasnennbiii nuario3 PH-LHD wnu Gonbinast wiu
NPOMEXKYTOYHAs BEPOSITHOCTh BOSHUKHOBEHHS JIETOYHON TUIIEPTEH3UH BCIECICTBHIE 3a00JI€BaHUS
neBbix otnenoB cepaua (PH-LHD), To ecTh Jero4Hoi rumepTreH3uu BCIeACTBUE 3a00JIeBaHMS
JeBBIX OTAENOB CepAlla COrJacCHO pyKOBOACTBaM EBpomeickoro KapauoJOruyeckoro
obmectea/Epponeiickoro pecnuparopuoro obmecta (ESC/ESR) 3a 2022 ron. YuacTHHKH
IOJDKHBI CTaOMIIPHO TNPUHMMATh CTaHOAPTHBIE i JiedeHuss HF MenaukameHThl, BKIIFOYAs
ONYPETHKHU. 3. YUaCTHUKH JOJDKHBI XapaKTePHU30BATbC KOMOMHAIMEH 5XO0KapAnOrpadpuIecKkux
napaMeTpoB, KOTOpble JE€MOHCTPUPYIOT MPOMEXYTOUHYIO MM BBICOKYIO BEPOSITHOCTH
Bo3HHKHOBeHUs1 PH cormacno pykosoacteam ESC/ERS 3a 2022 roz. 4. Y y4acTHHKOB BO BpeMsI
UCCIIEIOBAHMUS TOJKHO OBITh IMOBBILIEHHOE IaBJIEHNE B JIerOYHON apTepun 1o pesyapraram RHC,
npoBeneHHoON cormacHo mnocobmo st RHC, mnpemocraBneHHOMY CIIOHCOPOM B XOfe
cKkpuHUHroBoro Busura 2: (a) PAWP >15 mm pt. cT., (b) mPAP > 20 MM pT. cT. 5. MUHUMAaNbHBIN
Bec Tema SO kr (BkimrouuTenbHO). 6.  CHOCOOHOCTD  MPENOCTaBUTh  MOATHMCAHHOE

MH()OPMHUPOBAHHOE COTJIACHE.

Kpurepun uckmwouenns 1. /luarno3 PH, orHocsmetics k rpynme 1 cormacHo Bcemuphoit
opranuzaumu 3npasooxpanenust (WHO), rpynne 3 cornmacio WHO, rpynmne 4 cormacao WHO
uu rpymre S cormacao WHO. 2. Hanuuune B aHaMHe3€ UITH TEKY1Iee CBUAETEIbCTBO KIMHUYECKU
3HAUUMOTO 3a0oyieBaHusi wiu HapymeHus. 3. JlekommneHncupoBanHass HF wnmm xakas-nuGo
rocritanmuzanusi. 4. Kakue-nmubo mporusonokasaaus k RHC. 5. CeepxuysctBuTenpHOCTh K SC
UHBEKIUSIM WM YCTPONCTBAM B aHaMHe3e. 6. [ UnepuyBCTBUTENBHOCTb K JIEKAPCTBEHHBIM
CpeacTBaM ¢ MOAOOHON XUMHUYECKOH CTPYKTYpOl Wi MogoOHOro Kjacca, uto 1 AZD3427 wnu
000N KOMITOHEHT JICKapCTBEHHOTO Tpernapara Ha ocHoBe AZD3427, B aHaMHe3€e WK TeKyIast
KIMHUYECKH Ba)KHAs aJUIePTUs/THIIEPUYBCTBUTENBHOCTL. 7. M3BecTHOE 3a00NeBaHME JIETKUX C
COOTHOIIEHHEM O0BbeM (OPCHPOBAHHOTO BBIIOXA 3a IEPBYIO CEKYHAY/KM3HEHHas €MKOCTb
aerkux (FEV1/VC) <30%. 8. BpoxxneHHsli cuHAPOM yanuHeHHOro uHtepsana QT. 9. Aputmus

JKEJTyTOYKOB CcepaLa, KoTopasi TpedyeT JiedeHust. Y4acTHUKU ¢ GuOPHILIALNEH WK TpereTaHHueM
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NpPEACEpPAUl U KOHTPOJHUPYEMBIM KEIYIOYKOBBIM pUTMOM pnonyckarorcs. 10. Hanuume B
aHaMHe3€ WIM NPEANOJOKEHHE TPaHCIJIAHTALMK CepAlla WM HMIUIAHTALUU yCTPONCTBA
noanepkku okenypoukoB. 11, Kakue-nubo u3BeCTHblE 3aIulaHUPOBaHHbBIE (OXKHIAEMBIE)
BBICOKOMHBA3HBHBIE MPOLIEAYPHI B OTHOIIEHUH cepaeuHO-cocyauctoii cucremsl (CV) (Hanpumep,
KOpOHAapHasi peBacKyssipu3auus, abmsauus npu  GUOPMIIIALMI/TPENIeTaHuH  TPEeACepani,
IUIACTHKA/3aMeHa KJIallaHa, XUPYPrusl aOpThl IPH aHEBPU3ME U T. 1.). 12. Y4acTHUKH, KOTOpbIE

panee nonyuanu AZD3427.



dopmy.Jia uzodpereHust

1. Cmnocob nedeHus: cyObekTa ¢ CepAEYHON HEJOCTATOYHOCTBIO C JISTOUHON TMIIEPTeH3HEH,
IPU 5TOM CMOCO0 BKIJIIOUAET BBEACHUE CYOBEKTY 3P PEeKTHBHOrO KOJMYECTBA TeTEPOAUMEPHOTO

CJIUTOTO NMPOAYKTA, IPU 5TOM IeTePOAUMEPHBIN CIUTHIN NPOAYKT COAEPIKUT:

1) NEepBBI JOMEH TeTepoANMEpU3allui, COCJUHEHHBIH C MO MEHbLIeH Mepe OIHHUM

MNOJIMMNECNITUAOM LENIU A peilaKkCUuHa WK €ro0 BapuaHTOM, U

(1)  BTOpPOW [OMEH TreTepoANMEPH3alM, COCOUHEHHbIH C MO MEHbLIEH Mepe OTHUM

MOJIMNCIITUAOM LENTU B peiIaKCUHaA UKW €TI0 BaApUaHTOM,

I7I€ NepBbIi JOMEH TIeTepOJMMEpU3aLui TIeTEePOAUMEPU3YETCsl CO BTOPBIM JOMEHOM
reTepoOAUMEPHU3ALIUN, U T1€ FeTePOIUMEPHBIN CIUTBIA MPOAYKT XapaKTePU3YETCsl aKTUBHOCTBIO

peJakcuHa.

2. Cmnocob mo m. 1, roe monunentua nenu A peJakCuHa U MOJMNeNnTun Lenu B penakcuHa
reTepOAUMEPHOIO CJIMTOrO MPOAYKTa KOBAJEHTHO CBs3aHbl IO MEHbLIEH Mepe OIHOU

MEKLETIOUeYHON AUCYIb(PUAHON CBS3BIO.

3. Cmnocob mo n. 1 mnu 1. 2, rae nens A penakcuHa U 1Lienb B penakcruHa reTepoiuMepHOro
CJIUTOTO MPOAYKTA HE CBSI3aHbl KOBAJEHTHO JPYr € APYIOM € MOMOILBIO AMUHOKHCJIOTHOIO

JIMHKepa.

4. Cnocob mo ro0oMy U3 IPEABIAYIINX MyHKTOB, II€ LEMb A PellakCHHA FeTePOIUMEPHOTO
CJIUTOTO TPONAYKTAa TMpeACTaBisieT co0oi wemb A pelJakchHa-2, W Lenb B  penakcuHa

reTepOAUMEPHOTO CIIUTOrO MPOAYKTA MPEACTABISAET co00I Lienb B penakcuna-2.

5. Cnoco0 no iro0oMy U3 MpenbAyIuX MyHKTOB, IIe Heb A pellakChHA TeTepOIUMEPHOTO
CIUTOTO TPOAYKTa COEAWHEHA C TIEPBbIM JOMEHOM TeTePOAUMEPHU3ALNUA IOCPEICTBOM
COEIMHUTENILHOTO 3JIEMEHTa, M Liellb B penakcuHa TreTepoAUMEpPHOrO CIUTOrO MpPOAYKTa
CO€IMHEHA CO BTOPBIM IOMEHOM r'eTepOUMEPU3ALIH TOCPEACTBOM COEAMHUTEIbHOTO 3JIEMEHTA,
r7e HeoOs3aTeIbHO OAMH HITH NPEATIOYTHTENBHO 002 COeAMHUTEBHBIX 3JIEMEHTA MPEACTABIISIOT

CcOOO TMOJIUTIENITUIBL.

6. Cnocob mo m. 5, rae AnMHA OJHOrO WM TNPEANOYTUTENBHO OOOMX COCOMHHTENbHBIX
3JIEMEHTOB TE€TEPOAUMEPHOrO CJIUTOrO0 MNPOAYKTa cocTasisieT oT 6 1o 40 aMHUHOKHUCIOT,

HarpuMmep, AJinHa OAHOTO WK NPEATNTOYTUTECIIBHO oboux COCAUHUTCIIBHBIX 3JICMECHTOB COCTABJIACT



21 aMUHOKHUCIOTY.

7. Cnocob6 mo moOoMy M3 MNpeabIAyIIMX IYHKTOB, IJi€ MEPBBI M BTOPOH JIOMEHBI
reTepoArMepHU3allMi  TeTePOJMMEPHOrO CIMTOrO MpPOAyKTa mojydeHsl u3 Fc-obmactu
ummMyHornoOyiuHa (“nepsoit Fc-obmactu” u “Bropoit Fc-o0macTi” COOTBETCTBEHHO), Iie

HeoOs13aTenbHO mepBasi u BTopasi Fc-o0mactu conepskat koHcrantHeie nomersl CH2 u CH3.

8. Cnocob6 mo m. 7, rme C-xonen mepBoit Fc-obmactu coemuHeH ¢ N-KOHIOM wnemud A

penakcuna, u C-xonen Bropoit Fc-obnactu coenraen ¢ N-koHIIOM 1iernu B penakcuHa.

9. Cmnocob mo n. 7 unum 1. 8, rae nepsas u Bropast Fc-o0nacTu comepikaT COOEHCTBYOLINE
réerepoguMepmu3allii - aMUHOKUCIJIOTHBIE MYTalWuK /U MOI[I/I(bI/IKaLII/II/I, rae HeOoOs13aTEIbHO
COACHCTBYIOLINE TIeTePOJUMEPU3ALUN AMUHOKHCIOTHBIE MYTAllUH TPENCTABIISIOT COOOH

(13 29 (13 2 (44 2
MyTaimu no tuny “Fc-spictyn” u “Fe-BnmanuHa”, HanpuMep, MyTauuu 1o tuny “Fc-BelcTynm” u

“Fc-BnaanHa” npUCyTCTBYIOT B oMeHax CH3.

10. Cnoco6 mo mobomy w3 mm. 7-9, rme mepBast U Bropas Fc-obmactu mony4deHbl U3

yenoBedeckoro nMmyHornoOynuHa IgGl.

11. Cnocob mo m. 10, rae comelcTByOLINE reTepOAUMEPU3allMi AMUHOKHICIOTHBIE MyTaLluN

NpeayCMaTpUBAOT:

a. myTtauuu no tuny “Fe-snaauna” Y349C, T366S, L368A u Y407V B onnom nomene CH3

b. myTtamuu no tumny “Fc-soictym” S354C u T366W B npyrom nomene CH3,
r7e HyMepalys aMHHOKHCIIOT NpuBeeHa B coorBeTcTBUU ¢ EU-nnaekcom cornacuo Kabat.
12. Crmocob mo m. 11, rme

a. nepsasi Fc-obmacte comepykutr mytauuu no tumy “Fc-Beictym”, u Bropast Fc-oOmacts

COZEPKUT MyTaluu 1o tuiy “Fc-Bnaauna”; uim

b. BTOpast Fc-obmacte comepkut myrtamuu no tumy “Fc-Beictyn”, u mepsas Fc-oOmacts

conep kuT mytauuu rno tuny “Fc-smagnna”.

13. Cnoco6 mo mobomy u3 mm. 10-12, rme nepsas w/unm BTOpast Fc-oOmacte comepskat
amuHokucnoTHble MyTauuu L234F, L235E u P331S, rae Hymepaliys aMUHOKHUCIIOT IPUBEJiEHA B

cootsercTBuu ¢ EU-unnexcom cornacuo Kabat.
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14. Crnocob mo mrobomy u3 . 4-13, rae monumenTua Henu A pejakCruHa-2 reTepoauMepPHOTro
CJIUTOTO MPOAYKTA COAEPKUT MOCIEeN0BATENbHOCTD, M3n0keHHyo nox SEQ ID NO: 1, unu ee
BApUAHT, U MOJUIENTUA Lenu B penakcruHa-2 reTepoAMMEpPHOro CIUTOrO MPOIYKTa CONEPIKUT

MOCJIEIOBATEIBbHOCTD, U3j10keHHY0 o SEQ ID NO: 2, unu ee BapuaHr.

15. Cnoco6 mo m. 14, rae mojumenTHI LENd A pelJakCHHA-2 TeTePOIUMEPHOTO CIUTOrO

MPOAYKTA COAEPKUT aMUHOKUCTOTHYIO MyTauuto KOH, K17M unu K171

16. Cnocob mo mobdomy u3 mm. 5-15, roe 06a COeTMHUTENBHBIX 3JIEMEHTa TeTePOIUMEPHOrO
ciutoro mpoaykra uMmeroT nocnenoBateabHocTh GGGGSGGGGSGGGGSGGGGGS [SEQ ID
NO: 5].

17. Criocob nedeHus: CyObeKTa ¢ CEpASUHON HEAOCTATOUYHOCTBIO C JISTOYHOU THITEPTEH3UEH,
IIPH 3TOM CHOCO0 BKIIIOHUAET BBENEHHE CYOBEKTY 3((EKTHBHOTO KOJMYECTBA FETEPOIUMEPHOTO

CJIUTOTO MPOAYKTA, IPH 3TOM I'e€TePOANMEPHBII CIUTBIA MPOAYKT CONEPIKHUT:
1) cautbiil nonunentua FeX-con-A u

(11)  cnwuteni nomunentun FcY-con-B,

rae

A npencrasisier coOOi Lienb A pellakCHHA WM €€ BApUAHT, HalpuMep, Lenb A pelakcHHa-2 Wiu

ee BapHaHT,

B npencrasnsier coboit nenb B penakcuHa uiam ee BapuaHT, HarpuMep, uens B penakcuna-2 win

€e BapHUaHT,

FcY npencrasnsier coboit Fc-obmacth, comep:kainyto koHctanTHbie nomensi CH2 u CH3
yenoBedyeckoro uMmyHornoOymmaa IgGl, u comepKUT aMUHOKHCJIOTHBIE MYTAaLUU W/UJIH

mMoaudukanuu no tumy “Fc-BnaanHa”, MPEeANOYTUTENIBHO aMUHOKHCIOTHBIE MyTanuu Y349C:

T366S:L368A:Y407V;

FcX npencrasisier coboii Fc-06macTb ¢ aMMHOKUCIOTHBIMHA MYTALIMSIME W/ WA MOTU(DUKALTHSIMA
no tuny “Fc-BpICTynm”, MPEANMOYTUTENBHO COAEp KAyl KoHCTaHTHbIe aomensl CH2 u CH3
gyenoBedeckoro uMMyHornoOyiamaa IgGl, u conmepXuT aMHHOKHMCIOTHBIE MyTaLUU H/HIH
Momudukammu 1o Ttuny “Fc-BblIcTynm”, NpennmouTHTENhHO AMHHOKHUCIOTHBIE MYTaL[UH

S354C:T366W; u

con MNpeaACTaBIIACT coboit COGI[I/IHHTGJIbeIfI nojgunenTur, MnpeaAnOvYTUTCIIbHO I/IMeIOH_II/Iﬁ
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nocaenosatenbHOCTs GGGGSGGGGSGGGGSGGGGEGS [SEQ ID NO: 5],

rae Hymepauuss aMuHOKHCHIOT cooTrBercTByer EU-umnnekcy cormacHo Kabat, rme FcX
rereponumepusyerca ¢ FcY, W rae rereponuMeEpHbIN CIUTBIA MPOAYKT XapakTepU3yercs

AKTUBHOCTBIO PCIIaKCHHA.

18. Cnocob mo moboMy M3 MPEAbIAYIIUX MyHKTOB, TJ€ FeTePOIUMEPHBINA CIUTBHIA MPOAYKT
CONIEP>KUT CIIMTBIN MOJMIENTHT ¢ AMUHOKHCJIOTHOU mocnenoBaTeabHOCThIO Toa SEQ ID NO: 11

U CJIMTBIN MOJUIIENTH]] C aMUHOKMCJIOTHOI ociienoaTebHocThio on SEQ ID NO: 20.

19. Cnocob no srobomy u3 . 8-18, rae rerepoauMepHBIi CIUTBINA TPOIYKT JOMOJHUTEIBHO
COAEP KUT OAWH WM HecKoJbko Fab, rme HeoOs3aTenbHO IeTepONUMEPHBIA CIUTBIA MPOIYKT
comepxxut onuH Fab, cBsazannbiii ¢ N-koHuom nepsoii Fc-obmactu, u Bropoit Fab, cBs3anHblii ¢

N-koH1om BTopoi Fc-obmactu.

20. Cnocob no mobomy u3 . 8-19, rue reTeponIuMepHBIi CIUTHIA TPOIYKT JOMOJHUTEIBHO
COJIEP>KUT MOJUIENTH]] BTOPOIl Lienu A penakCHHa UM €r0 BapUaHT, COeIMHEHHbIE ¢ N-KOHLIOM
nepBoii Fc-obnmactu, u nonunenTu BTOPOil Lenu B penakciHa miim ero BapuaHT, COSAMHEHHBIE C
N-konuom Bropoit Fc-obmactu, rae HeoOs:3aTeabHO BTOpasl Lenb A pellakCHMHA COeNUHEHa C
nepBoii Fc-001acThio mocpencTBOM COeNMHUTENBHOTO MONUNENTHAA, U BTOpas Lernb B penakcuHa

coequHeHa co BTOpoi Fc-001acThio MOCPECTBOM COENMHUTEIBHOTO MOJIUMENTH/IA.

21. Cnocob neueHust CyObeKTa ¢ CepACYHON HEAOCTATOYHOCTBIO C JIETOYHOW THUIepPTeH3HEH,
IIPU 5TOM CHOCO0 BKIJIOUAET BBEACHUE CYOBEKTY 3(PPEKTUBHOrO KOJHUYECTBA T€TEPOIUMEPHOTO

CIIUTOrO MPOAYKTA, IPU 3TOM T'€TePOAMMEPHBIN CIUTBINA MPOAYKT COAEPIKUT:
1) FcX-B-L-A u FcY, neoGs3atensHo FcY-B-L-A; unn

(1)  FcY-B-L-A u FcX, Heobs3arenpHO FcX-B-L-A;

rae

FcY mnpencrasnser coboii Fc-o0nacte mMMyHOTNIOOyJIMHA C aMUHOKHCIOTHBIMH MYTaLUSMHU
w/vm MomuduKasiMe 1o Tauny “Fc-BrmaguHa”, mpennouTHTeNbHO coneprxkamyo nomeH CH3 ¢

aMUHOKHCIOTHbIMU MyTaLusMu Y 349C: T366S:L368A: Y407V,

FcX mpencrasnsier coboit Fc-o0nacte mMMMyHOrNIOOyJIMHA € aMUHOKHCIOTHBIMH MYyTaLUSIMHU
w/mm MopudukanusamMu o tumny “Fe-BeICTyN”, MpennoyYTuTeNnbHO copepskamyo nomen CH3 ¢

aMUHOKHMCIOTHbIMU MyTauusamMu S354C: T366W,
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B mpencrasnsier co0oii uenb B penakcrHa Win ee BApUaHT, HAPUMeED, Lernb B penakcuaa-2 uiu

€€ BapHUaHT,

A npencrasisier coO0i enb A pellakCHHA WK €€ BApUAHT, HAIpuMep, Lenb A pelakchHa-2 Uiu

€e BapHaHT, U

L  npencraBmsier  coOOil  JMHKEPHBI  NOJMIENTUA,  NPEANOYTHTENIPHO  MMEROIIUH

aMuHOKUCTOTHYIO nocnenoBareibHOCTh GGGSGGGSGG [SEQ ID NO: 60],

rae HyMmepauuss aMuHOKHCIOT cootBerctByer EU-unnekcy cormacHo Kabat, rme FcX
rereponumepusyercs ¢ FcY, um roe rereponuMepHbIN CIUTBIA MPOAYKT XapakTepus3yercs

AKTUBHOCTDBIO PE€JIaKCHHA.

22. Cnocob mo 1. 21, rae uens B penakcrHa reTrepoguMepHOro CIMTOro MPOAYKTa COSAUHEHA
¢ FcX w/unu FCY mocpeacTBOM COSAMHUTENBHOTO 3JIEMEHTA, HEOO0S3aTeIbHO COSAMHUTEIbHOTO
MOJUMNENTHAA C JJIMHOW, COCTaBisroumed ot 6 g0 40 aMUHOKHCIOT, HampuMep, IJIUHOM,

COCTaBJSAIOLIEN 21 aMUHOKHCIIOTY.

23. Cnocob mo moboMy U3 NpeAbIAYINNX MyHKTOB, TA€ OTHOIIEHHE aKTUBHOCTH PEaKCHHA
reTepOANMEPHOTO CIUTOTO MPOAYKTA K AKTHBHOCTU PEJAKCHHA 3TAJIOHHOTO OeNlka pejlakCHHA

coctaisieT ot npuommsurenbHo 0,001 no mpudmmsurensuo 10.

24. Cnoco6 mo nmoboMy U3 MpenplAyIIuX IYHKTOB, TA€ CepledHas HeJOCTaTOYHOCTb
NPENCTaBIsIeT COOOH CepACYHYIO HENOCTAaTOYHOCTh CO CHWXKEHHOH (pakuueil BbIOpOCa,
CepIIeUHYI0 HENOCTATOYHOCTh C IIPOMEXYTOUHOW (pakimeil BpIOpoca WM CEpACUYHYIO

HEIOCTATOYHOCTh C COXPaHEHHOU (pakiueii BhIOpoca.

25. Cnocob mo moboMy U3 MPENbIAYIIUX MyHKTOB, Te y CyObeKkTa HAOIIOMAeTCsl CpenHee
JaBJieHHWE B JIETOYHOH apTepuu, COCTaBJIsiOLIee MPUOIM3UTENBHO 25 MM PT. CT. WK OOJbIIe,
JaBJICHHE 3aKJIMHUBaHUs JierouHoi aprepuu (PAWP), cocrassiroriee 6omee 15 MM pT. T, u/uiu
CHCTOJIMYECKOE JaBJICHHE B MPABOM JKeJIyI0UKe, COCTaBJIsAoLIee MpuoIu3uTeabHo 40 MM pT. CT.

Wiy OOJIbLLIE.

26. Cnocob mo moboMy U3 HpeAbIIyIUX MYHKTOB, I7ie Y CyObeKkTa HaOM0JaeTCsl JIETOYHOe

COCYIMCTO€ COMPOTHUBJIEHUE, COCTaBsAoee MeHee 3,0 enuHunbl Byaa.

27. Crnocob mo mobomy 3 mm. 1-25, roe y cyObekTa HaOOIaeTcsl JISTOYHOE COCYIUCTOe

COMPOTHUBIIEHUE, cocTaBisitoee 3,0 equHuIbl Byna nmn Oosnbine.

28. Crocob6 mo mr000My M3 TPEABIIYLINX IMYHKTOB, TA€ CYOBEKTy OBLIO yCTaHOBJIEHO



YCTPOMCTBO  MOHMUTOPHUHIA  apPTEPUANBHOIO  JABJIEHUS, MPEANOYTUTEIBHO  YCTPOHCTBO

MOHUTOPUHIA JaBJICHHUS B JIETOYHOM apTCpun.

29. Cnoco6 mo m. 28, rme yCTpOWCTBO MOHUTOPHHIrA JaBJIEHUS B JIETOYHOH apTepuu

npencTaBisieT co0oi ycTpoiicTBO MoHUTOpHHTa AaBneHust CardioMEMS.

30. Cnocob mo moboMy M3 MpeAbIAyLIIMX MyHKTOB, I7I€ TeTePOAUMEPHBIN CIUTHIA MPOIYKT
BBOIAT B BHUAE (PapMalleBTUYECKOH KOMIIO3MIIUH, COAEpIKAlled TeTepOJUMEPHBIA CIUTBINA

NPOAYKT U papMarieBTHYECKH MPUEMIIEMOE BCIIOMOTaTEIbHOE BEIIECTRO.

31. Cnocob mo nroboMy M3 MPENbITyINX MYHKTOB, TAE FeTePOAMMEPHBIH CIUTHINA MPOIYKT

Ui (I)apMaueBaneCKy}o KOMITO3HUILIUKO BBOJAT CY6"beKTy C MOMOIIBIO HOI[KO)KHOfI HUHBEKIHUU.

32. Cnocob mo nro0oMy M3 MPEeAbITyIUX MyHKTOB, T FeTePOJUMEPHBIN CIUTHIA MPOAYKT

Ui (I)apMaLIeBTI/ILIeCKy}O KOMITO3UIIUIO BBOIAT MMYTEM CAMOCTOATCIIBHOTO BBCACHUA.

33. Cnocob o nroboMy U3 MpeablAYIIUX MYHKTOB, I7Ie BBEICHHE reTePOANMEPHOrO CIUTOrO

NPOAYKTA WK (papMaLeBTHIECKOH KOMITIO3ULIUK MPUBOIUT K OJHOMY MJIM HECKOJIbKUM U3

a)  cHwkeHus PVR;

(b)  cHmwxenust mPAP;

(¢) cHmwxkenus ePAD,;

(d) yBemmuenus ynapuoro oowvema (SV) cepaua,

(¢) yMeHbIIEHHS CHCTEMHOro cocyaucrtoro comporusienuss (SVR) wunm yBennueHus
paccuuTaHHOH ckopocTH KiyboukoBol puisrpanun (eGFR),

(f)  yBenmuenwms ¢paxiym BbIOpOCa W/umu

(g) yBenMueHHs CEPAEYHOrO BbIOPOCA;

Mo CPaBHEHUIO C UICXOAHBIMU YPOBHAMU OO BBCACHUS.
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Penaxcnn A

CAGCTCTACTCAGCGCTCGUTAATAAGTGTTGTCATGTGEGATGCACARAGCGETCTCTCGCCAGATTC
TGC

Penakcun B

AGCTGGATGGAAGAAGTGATTARACTGTGTGGCCGCGRAACTGGTGCGCGCGCAGATTGCGATTTGCGGC
ATGAGCACCTGGAGC

FcHOL

GACBAGACCCATACATGTCCTCCATGCCCGGCGCCTGAGTTCGAGGGCGGACCCTCCGTETTCCTGTTC
CCCCCARAGCCCAMGGACACCCTGATGATCTCCCGGACCCCCGAAGTGACCTGCGTGGTGGTGGACGTG
TCCCACGAGGACCCTGAAGTGAAGTTCAATTGGTACGTGCGACGGCGTGGAAGTGCACAACGCCAAGACC
AAGCCCAGAGAGGRACAGTACAACTCCACCTACCGEGTGGTGTCCETGCTGACCGTGCTGCACCAGGAC
TGECTEAACGGCARAGAGTACARGTGCAAGETCTCCAACAAGGCCCTGCCCGCCTCCATCGAARAGACT
ATCTCCAAGGCCRAGGGUCAGCCCCGCGAGCCTCAGGTGTGCACACTGCCCCCCAGCCGGGAAGAGATG
ACCAAGARCCAGGTGTCCCTETCCTGTGCCETGARAGGCTTCTACCCCTCCGATATCGCTGTGGAATGG
GAGTCCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACTCCGACGGCTCATTC
TTCCTGETGTCCAAGCTGACCGTGGACAAGTCCCGETGGCAGCAGGGCAACGTGTTCTCCTGCTCCGTG
ATGCACGAGGCCCTGCACAACCACTACACCCAGAAAAGCTTGTCCCTGAGCCCCGET

FekOl

GACARGACCCATACATGTCCTCCATGCCCGGCGCCTGAGTTCGAGGGCGGACCCTCCGTGTTCCTGTTC
CCCOCAMAGCCCAAGGACACCCTGATGATCTCCCGGACCCCCGAAGTCGACCTGCETGETGGTGGACGTG
TCCCACGAGGACCCTGAAGTGAAGTTCAATTGGTACGTGGACGGCGTGGAAGTGCACARCGCCAAGACC
AAGCCCAGAGAGGAACAGTACRAACTCCACCTACCGGETGGTGTCCGTGCTGACCGTGCTGCACCAGGAL
TGGUTGAACGECARAGAGTACAMGTGCRAGGTCTCCAACAAGGCCCTGCCCGCCTCCATCGAARAGACC
ATCTCCARGGCCAAGGGCCAGCCCCGCGAGCCTCAGGTGTACACACTGCCCCCCTGCCGGGAAGAGATG
ACCARAGAACCAGETGTCCCTGTGGTETCTGETCGARAGGCTTCTACCCCTCCGATATCGCTGTGGAATGE
GAGTCCARCGGCCAGCCCGAGAACAACTACRAGACCACCCCCCOTGTGCTGGACTCCGACGGCTCATTC
TTCCTGTACTCCAAGCTGACCGTGGACAAGTCCCGGTGECAGCAGGGCAACGTGTTCTCCTGCTCCGTG
ATGCACGAGGCCCTGCACAACCACTACACCCAGAAAAGCTTGTCCCTGAGCCCCGET

RELAXOO0L10

GATARAACCCATACCTGCCCGCCGTGUCCGGCECCEEAACTGCTGEGUGGCCCGAGCETGTTTCTGTTT
CCGUCGARACCGARAGATACCCTGATGATTAGCCGCACCCCGGAAGTGACCTGCGTGGTGGTGGATGTG
AGCCATGAAGATCCCCGAAGTGAAATTTAACTGGTATGTGGATGGCGTGGAAGTGCATAACGCGAAAACC
AAACCGUGCERAGAACAGTATAACAGCACCTATCGCGTGGTGAGCGTGUTGACCGTGCTGCATCAGGAT
TGECTGAACGECARAGAATATAAATGCARAGTGAGCAACAAAGCGCTGCCGECGCCCGATTGAAMAAACC
ATTAGCAAAGCGARAGGUCAGCCGCGUGAACCGCAGGTGTATACCCTGCCGCCGAGCCGUGATGAALTG
ACCARAAACCAGETGAGUCTGACCTGCCTGGTGARAGGUTTTTATCCGAGCGATATTGCGGT

®ur. 11 npogospxkenue
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GGAATGEGAMAGCAACGGCCAGCCGGAARACAACTATAAAACCACCCCGUCGETGLTGGATAGUGATGE
CAGCTTTTTTCTGTATAGCARACTGACCGTGGATAAARAGCCGCTGGCAGCAGGGCAACGTGTTTAGCTG
CAGCGTGATGCATGAAGCGCTGCATAACCATTATACCCAGAAAAGCCTGAGUCTGAGCCCGGELAAAGE
CEELLGCELCAGLGGCEEUGELEECAGLGGLEECGECEECAGCCAGUTGTATAGCGCEGUTCGCGAACAA
ATGUTGCCATGTGGEGUTGCACCARACGCAGCCTGGECGCGCTTTTGCGECEEUGECEECAGCEELGELEE
CEGECAGCEELGLLEGELGGCAGCAGCTGEATGGAAGAAGTGATTAAACTGTGTGGUCGCGAACTGGTGECG
CGCGUAGATTGCGATTTGCEGCATGAGCACCTGGAGC

Rlx=011

GGAGBAGUGGETGGAGCTTGT CCTCCATGCCCGECECCTEGAGT TCGAGGGCEGACCCTCCGTGTTOCTG
TTCCCCCCARRGCCCAAGGACACCCTGATGATCTCCCGGACCCUCGAAGTGACCTGCGTGETGGTGGAL
GTGTCCCACGAGCACCCTGAAGTGAAGTTCAATTGGTACGTGGACGGCETGGRAGTGCACAACGCCAAG
ACCARAGCCCAGAGAGGAACAGTACAACTCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAG
GACTGCCTGAACCGECARAGAGTACAAGTGCAAGGTCTCCAACAAGGCCCTGCCCGCCTCCATCGAAAAG
ACCATCTCCAAGGCCAAGGGCCAGCCCCGCGAGCCTCAGGTGTACACACTGCCCCCCTGCCGGGAAGAG
ATGACCAAGRACCAGETGTCCCTGTGETGTCTGGTGARAGGCTTCTACCCCTCCGATATCGCTGTGGAR
TGGGAGTCCAACGGCCAGCCCGAGAACAACTACARGACCACCCCCCCTGTGCTCGGACTCCGACGGUTCA
TTCTTCCTGTACTCCAAGCTGACCGTGGACAAGTCCCGGTGECAGCAGGGCAACGTCTTCTCCTGCTCC
GTGATGCACGAGCCCCTGCACARCCACTACACCCAGAAGTCTCTAAGCTTGAGCCCCGGUGGAGGTGET
GGAAGCGEAGGAGGTGGCTCTGCAGGEEGTGCAAGCGCGAGGTGGAGETGGATCCCAGCTCTACTCAGCG
CTCGCTAATAAGTGTTGTCATGTGGCATGCACAARGCGGETCTCTCGCCAGATTCTGC

R1x0Ll1lh
GGAGGAGCELGTGEGAGCTTGTCCTCCATGCCCGECGLCTCGAGTTCGAGGGLCEGACCCTCCETETTCCTG
TTCCCCCCARRGCCCARGGACACCCTGATGATCTCCCGGACCCCCGARGTGACCTGUETGETEETGGAC
GTGETCCCACGAGGACCCTGAAGTGAAGTTCAATTGETACGTGGACGGCGTCGEAAGTGCACAACGCCARG
ACCARGCCCCAGAGAGCAACAGTACAACTCCACCTACCGGETGGTGTCCCTGCTGACCGTGCTGCACCAG
GACTGEUTGAACGECAAAGAGTACAAGTCGCAAGGTCTCCAACAAGGCCCTGCCCGCCTCCATCGARAAG
ACCATCTCCARGGUCAAGGGCCAGCCCCGCEGAGCCTCAGETEGTACACACTGCCCCCCAGCCGEGAAGAL
ATGACCARRAGAACCAGETETCCCTETGETETCTGETGAAAGGCTTCTACCCCTCCGATATCGCTETGGEAR
TGEEACTCCAACGECCAGCCCGAGRACAACTACARGACCACCCCCCCTETGUTGGACTCCGACEGCTCA
TICTTCCTETACTCCAAGCTEACCETGGACAAGTCCCGETECECAGCAGGECAACGTETTCTCCTGCTCC
GTGEATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTCTCTAAGCTTGAGCCCCEECEEAGGTGET
GGAAGCGGAGGAGGETGGCTCTGCGAGGEEETGEAAGCGGAGGTGGAGGTGEGATCCCAGUTCTACTCAGCG
CTCGUTAATALGTETTGTCATGTGEGATGCACAAAGCGETCTCTCGCCAGATTCTGC

R1x011DD

GACAAGACCCACACCTGTCCTCCATGCCCGGCGCCTGAGT TCCGAGGGCGGACCCTCCETETTCCTGTTC
CCCCCARAGCCCAAGCGACACCCTGATGATCTCCCGRACCCCCEGAAGTGACCTGCGTGETGETGGACETG
TCCCACGAGGACCCTGAAGTGAAGTTCAATTGETACGTGRACGGUGTGGAAGTGCACAACGCCAAGACC
AAGCCCAGAGAGEAACAGTACAACTCCACCTACCGGGTGETGTCCGTGCTGACCETGCTGCACCAGGAC
TEECTCAACGGCARAGAGT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>