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PEKOMBHUHAHTHASA YEJJOBEYECKASA KUCJIAA AJIBPA-TJIIOKO3U/IA3A

ITEPEKPECTHAX CCBIJIKA HA POJACTBEHHBIE 3AABKHU

Hacrosinas 3asBka ucnpaisaeT IpeUMyILeCTBO IPeBAPUTENbHON 3asBkH Ha nateHt CIITA
MOJ PEruCTPallMOHHBIM HOMepoM  62/506561, momannoit 15 wmas 2017 roga,
npenBapurenbHoi 3asBku Ha nateHT CIHIA mon peructparuoHHeIM HOMepoM 62/506569,
nogaHHol 15 wmas 2017 roma, npensapurenpHoil 3asBku Ha mnatent CIHA mnop
perucTpauuoHHbIM HOMepoM 62/506574, monmanHo# 15 mas 2017 ropa, mpeaBapuUTeNbHON
3asBku Ha mareHT CIIA mox peructpauMoHHBIM HoMepoMm 62/564083, mopmanHON 27
ceHtsiopss 2017 roma, mpeasaputenpHol 3asBku Ha mateHT CIIA mox perucTparmoHHBIM
HOMepoM 62/567334, nopanHoit 3 okTsiOpst 2017 roxa, mpenBapUTENbHOM 3asBKH HA MATEHT
CHIA mnon perucTpanMOHHBIM HOMepoM 62/618021, monmannoit 16 sHBaps 2018 ropa,
npenBapuTenbHoil 3asBku Ha mareHT CIIIA mox permcTpalmOHHBIM HOMepoM 62/624638,
noganHot 31 suBaps 2018 roma, u mnpeasapurenbHOll 3asBku Ha mareHT CIIA mop
perucTpanMoHHbBIM HOMepoM 62/660758, momannoii 20 ampenst 2018 ropa, st Kaxaol u3
KOTOPBIX HUCIPALIUBAETCS MIPUOPUTET U KaXasi U3 KOTOPBIX BKJIIOUEHA IMOCPEICTBOM CChUIKU

B TIOJIHOM 00BEME.
OBJIACTDH TEXHUKU U30BPETEHUA

Hacrosimmee wu3o0pereHne oxBaTbhiBaeT 00JaCThb MEAHWLMHBI, TEHETUKH U OMOXUMHH
PEKOMOMHAHTHBIX TJIMKOMPOTEUHOB W, B YaCTHOCTH, OTHOCUTCSI K KOMITO3UIIMSIM Ha OCHOBE
PEeKOMOMHAHTHOHN 4enoBedeckol o-rimoko3naasel (thGAA), KOTOpble UMEIOT MOBBILIEHHOE
olmee coxmepkaHue MaHHO30-O0-ocdar-Hecymmux N-TIMKaHOB, KOTOpble 3((HEKTUBHO
neneHanpasieHHo Bo3nekcTByr0T Ha CIMPR B kietkax, a 3arem nocraBisitor tThGAA B
JM30COMBI, TJI€ OHa MOKET CHHUKAaTh AHOMAaJIbHO BBICOKHE YPOBHM HAKOIUIEHHOTO TNIMKOT€HA.
thGAA no HacTosmeMy H300pPETEeHHIO MPOSIBJISIET MPEBOCXOMHOE CBOWCTBO MOTJIOLIECHUS
MBILIEYHbIMU KJIETKAMU U TOCJIEAYIOIled JOCTaBKM K JIM30COMaM II0 CPaBHEHHUIO C
TPaOUIMOHHBIMH  TponykTtamu  Ha  ocHoBe rhGAA u  mposiBasier  npyrue
(bapMakOKHHETUYECKIE CBOWCTBA, KOTOpbIE AENAIOT €€ dYpe3BblHaiHO 3(QexkTuBHON s

(bepMeHTO3aMeCTUTENbHON Tepanun cyObeKkToB ¢ Oone3Hbro [lomrte.



B Hacrosiimem m300peTeHnH mpeaycMOTpeH crocod jedeHust Oonesnu [lomrie, BKITFOYARO NN
BBeAICHWE UWHIUBUAYYMy KoMmOuHatmmu thGAA wu ¢apMakonorn4eckoro InanepoHa.
Hampumep, B HEKOTOpPBIX BapHAaHTAX OCYLIECTBJICHHs, B HACTOSsIIEM H300peTeHHH
npenycMoTpeH crocod nedeHust Oone3Hu llomre, BkiFOYArOMUil BBENEHHE WHAWBUAYYMY
kombuHauuu thGAA u muraycrara. thGAA mo HactosieMy U300peTEeHHI0 XapaKTepUu3yeTcs
yIUBUTENbHON 5()(EKTUBHOCTBIO B JICUSHHH M PEBEPCUH MPOTrPECCHpPOBaHMs 3a00IeBaHUs Y

cyOBekTOB, cTpanaromux Oonesnbto [Tomre.
YPOBEHb TEXHUKH

Bbonesus [Tomne npencrasisier coO0N HACIENCTBEHHYIO JTH30COMHYIO 0OJI€3Hb HAKOIUICHUS,
KOTOpasi BO3HUKAET B pPE3yJbTaTe€ HEJAOCTATOYHOW AKTUBHOCTH KHCJIOH O-TJIFOKO3UIA3bl
(GAA). CyOpexr ¢ Oone3nbto I[lomme HCHBITBIBAET HENOCTATOK WM XapPaKTEPU3YeTCs
MIOHW)KEHHBIMH YPOBHSIMH KHCJION o-rimroko3uaasbl (GAA), pepmeHTa, KOTOpBIH paciuerisier
TJIMKOT€H A0 TJIFOKO3bl, — OCHOBHOTO MCTOYHHMKA SHEPIHU B MBIIILAX. JTa HEAOCTATOYHOCTD
(epMeHTa BBI3BIBACT HM3OBITOYHOE HAKOIUIEHHE IJIMKOT€Ha B JIM30COMAX, SIBIISFOIIUXCS
BHYTPUKJIETOYHbIMH ~ OpraHe/UIaMM, COZAEpKalUMU  (EepMEeHThI, KOTOpble B HOpME
o0ecrneYnBaloT pacIlerUieHue TJIUKOTeHa M JIPYroro KJIETOYHOro ae0puca WM MPOAYKTOB
KU3HENETeIbHOCTH. HakomieHne riimkoreHa B ONpeAesieHHbIX TKaHIX CyObekTa ¢ O0JIEe3HbIO
Ilomme, a WMEHHO B MBIIIIAX, HAPYLIAeT CHOCOOHOCTh KIETOK K HOPMAJIbHOMY
¢yskunonupoBanuto. Ilpu Oonesnun Ilomme rimMKOreH HamIekamuM o0pa3oM He
MeTa0OJMM3UPYETCsT U TOCTENIEHHO HAKAIUIMBAETCS B JIM30COMAX, a HUMEHHO, B KIETKax
CKEJIETHBIX MBIIII, a TPU MJIAJEeHYECKOi ¢opme 3a00neBaHUs — B KIETKAX CEPAEUHOU
MBINIIIBI. Hakormienue rimukoreHa IMPUBOAUT K IMOPAXKECHUIO MBIIICYHBIX 1 HEPBHBIX KJIETOK, a

TAKXKE APYTHUX KIJIETOK B MOPAXKCHHDBIX TKAHAX.

TpaaumoHHO, B 3aBUCHMOCTH OT BO3pPacTa BOSHHKHOBEHHsI, OoJie3Hb [loMrie ¢ KITMHnYeCKOn
TOYKU 3PEHUS] ONPEACISIIOT WIM KaK PAHHIOK MIIAEHYECKYH0 (GopMy, WIH Kak Gopmy C
MO3JHUM BO3HUKHOBEHHEM. Bo03pacT BO3HHMKHOBEHHS HMeEET 3aBUCHMOCTb OT TSDKECTH
IeHEeTHYECKNX MyTaluH, BeI3bIBatOINX Oonesnb [lomne. Hanbonee Tsokenble reHETHYECKHE
MY TalllA BBI3bIBAIOT MOJIHYIO MOTEPIO aKTUBHOCTH GAA U MPOSIBISIOTCS B BUE 3a00JI€BaHUS
C paHHUM BO3HUKHOBEHHEM B MIIaJIeHUYECKOM Bo3pacTe. | eHeTnueckue MyTaluy, KOTOpbIE
ocHalmsAr0T akTUBHOCTh GA A, HO MOJIHOCTBIO HE YCTPAHSIOT €€, aCCOLMHPOBAHbI ¢ popMaMu
6oneznu Ilomme, UMEOIUMHI OTCPOUEHHBIE BO3HUKHOBEHHE M MPOrpeccHpoBaHue. bonesHb

HOMHG, KOTOpast BO3HUKACT B MIAQACHYCCKOM BO3PACTE, TMPOSABIACTCA BCKOPE TMOCIIC



POXKIEHHSI U XapaKTEePU3yeTCsl MBIIIEYHON CIa0O0CThIO, IBIXaTEIbHON HEIOCTATOYHOCTBIO U
CeplevHON HemocTaTouHOCThr0. IIpm OTcyTCcTBUH JleueHHs 3a00Je€BaHHE, KaK IIPaBIIIO,
NPUBOAUT K JIETAIbHOMY HMCXONly B TeueHue AByX JjeT. bone3np Ilomne, kotopass BO3HUKAET
NO3’K€ Yy JIML FOHOIIECKOTO M 3peJIOr0 BO3pacTa, MPOsIBISETCS B MOXHIOM BO3pacTe M, Kak
NPAaBIJIO, TIPOTPECCUPYET MeIIeHHee, YeM OOJIe3Hb, BOSHUKINAS B MIIQJEHYECKOM BO3pacTe.
Orta popma 3aboneBaHys, XOTS OHA B LIEJIOM HE OKa3bIBAET HETaTUBHOTO BIIMSHUS HA CEpALE,
MOXET TakXe TPUBOAUTb K CMEPTH H3-32 CJHa0OCTH CKEJNETHBIX MBIl U MBIIILI,

BOBJICYCHHBIX B JbIXaHHEC.

CoBpeMeHHOe  HemajulnaTuBHOe  JiedeHue  Oone3snnm  [lomme — mpenycmarpuBaer
depmenrozamectutenbiyro  Teparmuto  (ERT) ¢ mpumeHeHmeM — peKOMOMHAHTHOMN
yenoseueckol GAA  (thGAA), wusBectHOl kak Lumizyme®, Myozyme® wnu
anrmokosuaasa-anbda. C MOMOLIBIO TPAAMLMOHHON (PepMEHTO3aMEeCTUTEIbHOW Teparnuu
NpeNPUHIMAIOT TOIBITKH JieueHus: Oosne3nu [lomne nmytem 3amemenus Henocraromeit GAA
B JIM30coMax nocpeactsoM BeeneHus ThGAA, BoccTaHaBiIMBasi TAKMM 00pa3oM CIIOCOOHOCTh
KJIETKH PaCIIeIUIATh JU30COMHBIH riaukoreH. «Lumizyme®» u «Myozyme®» nmpeacTaBisioT
coboii TpamuumonHele ¢opmbel ThGAA, mnpousBonuMMBIE WM peaju3yeMbie B BHUJE
Ouonorndyeckux npenaparos kommnanuei Genzyme, n ogoOpeHHble YTIpaBieHHEM 110 HaA30py
B cdepe mnMIIEBBIX MPOAYKTOB M JekapcTBeHHbIX cpeactB CIIIA, koTopble OMHMCaHBI
NOCPECTBOM CCBUIKM Ha mnyoOnukauuio Physician’s Desk Reference (2014) (xotopas
BKJIFOYEHA B JAaHHBI JOKYMEHT MOCPEICTBOM CCBUIKH). AJNIIIOKO3WAa3a-aibda HMeeT
XUMHYECKOE Ha3BaHHUE [199-aprunus, 223-rUCTHANH [IPEMPO-0-TIIFOKO3UIa3a
(uenoBeueckasi); MosiekyJsipHyt0 Gopmyny CarssH7260N127401369S35;, HOMep CAS 420794-05-
0. DTu mpoAyKTHl BBOAAT CyObekTy C Ooje3Hbto Ilomre, Taxke M3BECTHOH Kak OOJe3Hb

Hakoruienus riaukorena II Tuma (GSD-II) wu reHepaiu3oBaHHbIN TIHUKOTE€HO3.

Oromy nornomeHnto MosieKy ikl ThGAA kieTkamu crocoOCTBYeT 0COOBIH YTIeBOA, MAHHO30-
6-pochar (M6P), KOTOpBIN CBS3BIBAECTCS C KATHOH-HE3aBUCHMBIM PELIEITOPOM MAaHHO30-0-
¢doctara (CIMPR), npuCyTCTBYIOIIMM Ha LEJEBBIX KJIETKAX, TAKAX KaK MBIIIEYHBIC KICTKH.
ITocne cesi3piBanusi, Mosiekysna ThGAA 3axBaThIBae€TCsl LEJIEBBIMH KIETKAMH, a 3aTeM
TPAHCIIOPTHPYETCSI B JIN30COMBI BHYTPU KieTOK. OOHAKO B OOJNBLIMHCTBE TPAaTULIMOHHBIX
nponykToB Ha ocHoBe ThGAA OTCYTCTBYET BBICOKOE O0Ilee conepskaHne MOHO-MOP- u Guc-
M6P-conepxamux N-riukaHoB (T. €. N-TJIIHKaHOB, COAEpIKalNX OOUH ocTaTok MOP, mmmn N-

IJIMKAHOB, CONEpKaIluX JBa OCTaTka MOP, COOTBETCTBEHHO), HYTO OrPAaHHYUBAET HX



nornoueHue kiaerkamu nocpenactsoM CIMPR u nocraBky Kk am3ocomam, Jenasi TakuM
o0pa3oM  TPaaMIMOHHYIO  (PEPMEHTHO3AMECTUTENBHYI0  TEpalui  HEeIOCTATOYHO
s¢dextusHON. Hanpumep, XoTsl TpaauLuMOHHbIe MPOAYKTHI HAa ocHoBe ThGAA mpu 20 mr/kr
win B OoJiee BBICOKMX [103aX JEHCTBUTEIBHO YJIYUIIAIOT HEKOTOPbIE AaCMeKThl OOJe3HU
ITomme, oHM He CMOCOOHBI COOTBETCTBYIOIIMM 00pa3oM, MOMHUMO Ipodero, (1) JEeYuTh
JIeKAIYI0O B OCHOBE KJIETOUHYIO MUC]YHKLMIO, (11) BOCCTAHABINBATH MBIIIEYHYIO CTPYKTYPY
wi (1i1) yMEHbIIATh YPOBEHb HAKOIIJICHHOT'O TJIMKOT€HA BO MHOTHX LIEJIEBBIX TKAHSX, TAKUX
KaK CKEJIETHbIE MBILIIBI, C LENbI0 00ECIeYnTh PEBEPCHIO MPOrPECCUPOBAHUS 3a00JIEBaHMUS.
bonee toro, Oonbline A03bI CO3MAIOT JOTOJIHUTENBHYIO HArpy3Ky Ha CyOBEKTa, a TakxkKe
MEIUINHCKUX Pa0OTHUKOB, KOTOpBIE JieyaT CyOBEKTa, TaKkyl Kak YBEJIMYeHHE BPEMEHU
uHpy3un, HeoOxomaumoro mans BHyTpuBeHHoro BBeneHuss rhGAA. Coxpansercs
HEOOXOAMMOCTh B JAJIbHEHIINX YCOBEPLICHCTBOBAHUAX (DEPMEHTO3aMECTHTENbHONW Teparnun
anst nedenus: 6onesnu [lomme, Takux kak ThGAA ¢ yJydIIeHHBIM HOTJIOMIEHHEM TKAHSIMU,
YJIyYIIEHHOH (PepPMEHTATUBHON aKTHBHOCTBIO, YIIYYIIEHHOW CTAOMIBHOCTBIO MJIH CHIDKEHHOM

NMMYHOT€HHOCTBIO.

I'mukosunupoBanne GAA wim  rhGAA wmoxer Obitb  MoauduUUPOBAHO in Vitro
(epMEeHTATUBHBIM TMyTeM C MOMOIIBIO (ocdoTpaHcdepasbl U SIKCTOHUPYIOIUX (HEPMEHTOB,
omucannbix Canfield, et al. B marente CIIIA Ne 6534300, mns monmyueHus MOP-rpymm.
@depMeHTATUBHOE  TVIMKO3WJIMPOBAHHE  HE  MOXKET  COOTBETCTBYHOIIMM  00pa3om
KOHTPOJIMPOBATLCS, TMPH O3TOM  MOXHO mnoiy4atb rhGAA ¢ HexenaTelbHbIMU
UMMYHOJIOTHUECKUMH M (apMaKOJOrMYeCKUMH  CBOiicTBaMu.  MonuduuupoBaHHas
depmentaTuBHbIM niyTeM TthGAA  MOXeT comep:kaTb TOJBKO  BBICOKOMAaHHO3HBIE
OJIMTOCAaXapHU/bl, BCE M3 KOTOPBIX MOTYT OBITh MOTEHUHAIBHO (pochopminpoBaHbl in vitro
nocpenctsoM (ocdorpanchepassl WM SKCIOHUPYIOIEro (epMeHTa U MOTYT COIepKaTh B
cpenHeM 5-6 MOP-rpynn Ha GAA. IlarrepHb! TIUKO3WIMPOBAHUS, IOJYyYEHHbIE IMyTEM
¢depmenTatuBHON 00paboTk GAA in Vvitro, SIBISFOTCS TPYAHONOCTYIIHBIMH B CBSI3H C TEM,
YTO JIOTIOJIHUTENIbHBbIE KOHLIEBBIE OCTATKH MaHHO3bI, B YaCTHOCTH, He(HOCHOPHIMPOBAHHBIC
KOHIIEBbIE OCTATKH MAaHHO3bI, OKa3bIBAIOT HEraTHBHOE BO3IEHCTBHE Ha (hapMaKOKUHETHUKY
momuduuuposanHoi thGAA. Korga takoit MopnuuupoBaHHbI (EPMEHTATHBHBIM IyTEM
NPONYKT BBOJAT 1IN VIVO, — O3TH MaHHO3HbIE TPYMIbl OOECNEUNBAIOT IOBBILICHHE
HEMPOAYKTUBHOTO BhiBeneHUs] GAA, MOBBIIICHNE MOTJIOMIEHUS] UMMYHHBIMH KiieTkaMu GAA,
MoaupUIUpPOBaHHOH  (PEPMEHTATUBHBIM  IyTEM, M  CHIDKCHHE  TEepPaNeBTHYECKOU

s¢dextuBHOCTH ThGAA Kak pe3ysbTaT TOro, 4TO MeHblnee konudectBo GAA pocruraer



LEJIEBbIX TKAHEH, TaKMX KaK MHOLUTBHI CKEJETHOH MbImibl. Hanpumep, KOHIEBbIE
HeochoprmpoBaHHBIE OCTATKM MAHHO3BI SIBJISIFOTCS  M3BECTHBIMH  JIMTAHIAMH IS
peLenTopoB MaHHO3BI B IEUYEHH U CEJIE3eHKE, KOTOpPble MPUBOIAT K OBICTPOH OYHCTKE
moauduuupoBaHHOH (QepMeHTaTuBHBIM IyTeM ThGAA W CHHKEHHIO IeJIEHAIPaBIEHHOTO
Bo3aeiicteusi thGAA H©Ha 1neneBble TKaHW. bojee TOro, marTepH TJUKO3UIHPOBAHUS
moaupunupoBaHHOH (epMmeHTaTHBHBIM nyTeM GAA, comepskainell BbICOKOMaHHO3HbIe N-
IJIMKaHbl ¢ KOHLEBBIMU He()OCHOPHINPOBAHHBIME OCTATKAMHM MAaHHO3bI, UIMEET CXOACTBO C
TJIMKOTIPOTEMHAMH, TPOAYLIUPYEMbIMU B APO}OKAX, TUIECHEBBIX IpUOax, W MOBBIMIAIT PUCK
MHULIMUPOBAHU UMMYHHOH WJIHM aJUIEPrUYeCKON peakify, a UMEHHO, ONACHON Ul JKU3HU
TSKENON anaepruiecKkon (aHa¢unakTHYECKOIN) peaxkiuu WU peaxkuuu
TUINEPYYBCTBUTENBHOCTU 110 CPAaBHEHHIO C MOAU(UIMPOBAHHOM (PEPMEHTATUBHBIM IyTEM

rhGAA.

BBuay Takux HEIOCTATKOB TPAIUIIMOHHBIX MPOAYKTOB Ha ocHOBe ThGAA 1 cnocoOoB in vitro
s pochopunupoanuss ThGAA aBTOPbI HACTOSLIETO M300pETEHMs TLIATEIBHO HCKAIUA U
uneHTuuurposanu nyTu nojydenust thGAA ¢ onTUMU3NPOBAaHHBIM TpoduieM N-IITHKaHOB
IJIsL yIy4LIEHHOro OuopacnpeneneHnss U MOIJIOMEeHHs JIM30COMaMH U, TAKUM 00pas3oM, AJIst
MHHUMH3aLUN  HempoaykTuBHOro BbiBemeHuss rhGAA rmnpu BBemenun. Hactosimee
H300peTeHre MPEOCTaBIsIeT MAlMeHTaM CO CTaOWJIbHBIM HJIM CHUYKAIOLIMMCS yPOBHEM
Oonesnu  Ilomme  »>¢ddexTuBHYO  Tepamuro, KOTopass  OOeCrevyrBaeT  PEBEPCHIO
nporpeccupoBanus 3a00JIeBaHUST Ha KJIETOYHOM YPOBHE. ABTOPBI HACTOSILIETO M300PETEHUS
Takke coodmarTt, yto rhGAA 1o HacTosmeMy H300pETeHHIO O00eCrednBaeT PEBEPCHIO
NPOTpeCcCUpOBaHUsl 3a0O0NIeBaHMsA, B TOM 4YHCIE CrIOcoOCcTByer Oonee 3¢ (eKTHBHOMY
BBIBEJIEHHIO JIN30COMAJIBHOTO [JIMKOT'€Ha, 10 CPABHEHHIO ¢ TEKYLIHUM CTAHIAPTOM JICUEHUs, U
TOMY, YTO MAIMEHTHI, MOJBEpraBIIUECs Je4eHH0 ¢ momompio thGAA mo Hacrosimemy
M300pPETeHHI0, NEMOHCTPUPYIOT HEOXKHMIAHHBbIE W 3HAYUTENIbHBIC VJIYYILIEHHS COCTOSIHUS
300POBbS, B TOM YHCJIE YJIYYIIEHHsS B MbIILIEYHOW CHJIE, JBUraTeJbHONH (DYyHKUMH W/ ujiu
Jero4HON (PYHKIMU, W/HWIH B TOM YHUCJIE PEBEPCHIO MPOTPEeCcCUpOBaHMs 3a00JeBaHUs, Kak
NPOIEMOHCTPHUPOBAHO B PA3JIMYHBIX pe3ysbTaTax 3¢ dexrusroctu (Hanpumep, npumepst 10 u

11) U3 KITMHUYECKUX UCCIIETOBAHHH.



KPATKOE OIITMCAHUE

Hacrosimee n3oOperenne OTHOCHTCSL K crocoOy JiedeHus: 3aboneBaHMs WM HapyLIEHUs,
Takoro kak OosesHp [lomme, y cyOpekTa, mpenycMaTpHBAIOLIEMy BBEIEHHUE MOITY LUK

PEKOMOMHAHTHBIX MOJIEKYJI UeJIOBEUECKOI KHCIOH a-rimoko3nuaassl (thGAA).

OmnucaHHbIe B JAHHOM JIOKYMeHTe MoJjekyibl ThGAA MOryT 3KCHpeccHpoBaThCS B KIETKaX
anyHuka kuraifickoro xomsuka (CHO) u comepxkarh ceMb NOTEHLMANbHBIX caiToB N-
IUKO3WIIMPOBaHUA. B HEKOTOpBIX ~ BapWaHTax  OCyIlecTBIeHus  mpoduib  N-
TIIUKO3WINPOBaHUs momyJssinud Mosekysn thGAA, kak OnmcaHo B JaHHOM JIOKYMEHTE,
OTIPENENSAI0T C MOMOIIBIO JKUAKOCTHON XpomaTorpaduu ¢ TaHAEMHON Macc-CIEKTPOMETpHen
(LC-MS/MS). B HekoTOphIX BapuaHTaxX oOCyLIecTBJIeHUs1 MoJiekyiabl ThGAA B cpegHem
comep:kar 3-4 ocratka MaHHO30-0-ocdara (MOP). B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS
monekysnel  tThGAA B cpemHeM  comepkar 1mo  MeHbumied  mepe 0,5 mounb
oucochopunrpoannbix N-rimkaHoBbix rpymm (0uc-M6P) B nmepecuere Ha Mojib ThGAA B
NepBOM  MOTEHLMAJbHOM  caiiTe  N-IIMKO3WJIMPOBaHUA. B HEKOTOpBIX  BapHaHTax
ocywmectienusi thGAA comepkUT aMUHOKHCIIOTHYIO TOCJI€OBATENIbHOCTD, HA TI0 MEHbLICH
Mepe 95% wunentuunyio nocienosarenbHocTH mox SEQ ID NO: 1 wmm SEQ ID NO: 5. B
HEKOTOpBIX  BapwaHTax  ocymectBieHuss ThGAA  comepKUT  aMHUHOKHUCIIOTHYIO
MOCJIeIOBATEIbHOCTh, UACHTHYHY0 nocienoBaTeabHocTd moa SEQ ID NO: 1 wim SEQ ID
NO: 5. B HEKOTOpBIX BapUaHTaX OCYLIECTBICHHs MO MeHbliel Mepe 30% monekyn thGAA
comep:kat onHO uik Oonee N-rIMKaHOBBIX 3BEHBEB, HECYILIIUX OJIMH WM JBa ocTaTka MOP. B
HEKOTOPBIX BapHaHTaX OCyIIecTBIeHHs: Moyekysabl thGAA comepkaT B CpegHeM OT
npubmm3uTensHo 0,5 no npudnusutepHO 7,0 MOJb N-TJIMKAHOBBIX 3BEHBEB, COAEPIKAIINX
onuH wiu nBa ocratka MOP B mepecuere Ha Moimb thGAA. B HEKOTOpBIX BapHaHTax
ocymiecteiieHus: Moyiekyiasl thGAA comepkar B CpeoHeM MO MeHbIIeil mepe 2.5 MOJb
octatkoB M6P B nepecuere Ha Moab ThGAA u 1o MeHbIeH Mepe 4 MOJIb OCTaTKOB CHAJIOBOH
KUCJIOTHI B miepecyere Ha MoJib ThGAA. B HEKOTOPBIX BapUaHTAX OCYINECTBICHHUS MOJIEKYJIbI
thGAA, copmepxxamume B cpemHem 3-4 ocratka MOP Ha MOJeKyly W B CpeaHEM
npubmusuTensHo 0,5 Monb 6uc-MOP B nepecuere Ha Mosib ThGAA B mepBOM NMOTEHIIUAIEHOM
caiire N-IIIHKO3WIMPOBAHUS, JOMOJHUTENIBPHO COAEPKAT B CPEOHEM OT MpHOIM3uTeNnbHO 0,4
no mnpudmmurensHo 0,6 Mmoiap MoHodochoprnpoBaHHBIX N-rIMKaHOB (MOHO-MOP) B
nepecyere Ha MOJb ThGAA BO BTOPOM MOTEHLUATBHOM caiiTe N-TJIUKO3WIHMPOBAHUS, OT

npubmuzuTensHo 0,4 no npudnusurensHo 0,6 Monb 6uc-M6P B nepecuere Ha Mosib thGAA B



YEeTBEPTOM TMOTEHIIMAIILHOM caiite N-TJUKO3WINpPOBaHUS W OT mnpudmmsurensHo 0,3 1o
npubmusurensHo 0,4 monb MoHO-MOP B mepecuere Ha Monbp rhGAA B ueTBepTOM
MOTEHLHANbHOM caiiTe N-INIMKO3WJINPOBaHUSA. B HEKOTOpBhIX BapHaHTax OCYINECTBICHUS
MoJiekysibl tThGAA NOMOJHUTENBHO CONEPKaT B CPEAHEM OT MPUOIU3UTEIHPHO 4 MOJb N0
npUOTU3UTENBHO 7,3 MOJIb OCTATKOB CHAJIOBOW KHCJIOTHI B repecyere Ha Moiib ThGAA, B ToM
gucie ot npudau3uTenbHo 0,9 10 mpubIM3uTenbHO 1,2 MOJIb CHAIOBOM KUCIIOTHI B IepecueTe
Ha Mol TthGAA B TpeTbeM MOTEHLIMAIBHOM caiiTe N-INIMKO3WIMPOBAHUS, OT
npubauzutensHo 0,8 no npubnusurensHo 0,9 MOJb CHANIOBOW KHCIIOTHI B IIEpeCUeTe Ha MOJIb
thGAA B nsiTOM NMOTEeHUIHATBHOM caiiTe N-IIMKO3WINPOBAHUS U OT MpUOIM3uTensHo 1,5 no
npubau3nuTENpbHO 4,2 MOJIb CHAJIOBON KHUCJIOTHI B repecuere Ha Moib thGAA B 1mecToMm
NOTEHLUANIbHOM caiiTe N-INIMKO3WJINPOBaHUS. B HEKOTOpBIX BapHaHTax OCYINECTBICHUS
nonyssnust Mmosekys thGAA cocraieHa B (hapMalieBTHUECKYI0 KOMIO3UIHIO. B HEKOTOPBIX
BAPUAHTAX OCYLIECTBICHUs (papMaLieBTUYECKas KOMIIO3ULMS, COAEpIKaIlas MOMYJISLHUIO
monekys1 thGAA, TONONHUTEIBHO COMEPKUT IO MEeHbLIeH Mepe oauH Oydep, BHIOpaHHBIIN 13
IPyHIbI, cocTosimell u3 murpara, ¢pochara U UX KOMOMHALMK, M MO MEHbLIEH Mepe OJHO
BCIIOMOTaTeIbHOE BEINECTBO, BLIOPAHHOE M3 IPYMIIbL, COCTOSINEH M3 MaHHUTA, Iojrcopbara
80 u mx xkomOuHarmu. B HekoTOpbIx BapuaHTax ocyuecteieHus pH dapmanesrudaeckoi
KOMIO3UIMK  COCTaBJisieT OT mnpubnusureapbHo 5,0 po npubmmsurensho 7,0, oOT
npubmusuTensHo 5,0 no mpubmusutensHo 6,0 win npubnusutensHo 6,0. B HEKOTOpBIX
BAPUAHTAX OCYLIECTBICHMS (papMaleBTHYECKAasi KOMIIO3HMLUS JOTIOJHUTENBHO COAEPIKUT
BOJY, TMOIKUCIISIOIEE CPEACTBO, MONLISTAYMBAIOIIEe CPEACTBO WM HUX KOMOWHauuw. B
HEKOTOPBIX BapPHAHTAX OCYLIECTBICHHs (hpapMalleBTHYECKass KOMIIO3ULUS XapaKTepU3yeTCs
pH 6,0 u conmepxur npudOmmsurensHo 5-50 wmr/mn monyssinuu  Monekys rhGAA,
npubmusutenpHo 10-100 MM Hatpuii-irpatHoro Oydepa, mpubnusutensHo 10-50 mr/mo
MaHHUTA, NpuOII3uTeIbHO 0,1-1 Mr/mi nonucopdara 80 1 BOAbI M HEOOS3ATEIBHO COAEPIKHUT
NOAKHUCIISIONIEEe CPEACTBO H/WIIM TOALIENIAYUBAIOLIEe CPEeACTBO. B HEKOTOPBIX BapHaHTax
OCyIIEeCTBIIEHHs (papMaleBTHUECKash KOMITO3MIMsA Xapaktepusyercs pH 6,0 u comep:kut
npubmu3uTenbHo 15 mr/min nmonyssinuy Monekys thGAA, npubnmusurensHo 25 MM HaTpwii-
murpatHoro Oydepa, npubmusurensHo 20 Mr/mi MaHHWTA, npuOMm3uTenbHo 0,5 mr/mi
nojiucopbara 80 u BOOBI W HEOOS3aTENILHO COAEPIKHUT IMOAKHUCIISIONEe CPEICTBO W/HUITU

noameIaymBaromee CpeacTBo.

B HekoTOpBIX BapHaHTaxX OCYLIECTBJICHUS MOMyJsiui0 Mmojekynl rhGAA BeomsT B 103e,

cocTaBysroLIet ot npubamsurenbHo 1 Mr/kr no npubmmsurensHo 100 mr/kr. B HekoTopbIx



BApUAHTAX OCYIIECTBJICHUS MOMyJSIIUI0 Mojekyl thGAA BBoOmsT B 103€, COCTaBISIOLICH
npubmu3uTenpHo 20 MI/Kr. B HEKOTOPBIX BapHaHTAaX OCYINECTBJICHHUS IOIMYJISILUAI MOJIEKYJI
rthGAA BBOAST pa3 B ABa MeCsLa, pa3 B MECSLI, pa3 B B HENENH, pa3 B HENEJO, Ba pa3a B
HEeNeN0 WM €XKEJHEBHO, HampuMmep pa3 B JAB€ Henenu. B HEKOTOpBIX BapHaHTax

OCYILECTBIIEHHS MOy JIALNI0 MOoJieKyJ1 ThGAA BBOISAT BHY TPUBEHHO.

B HekoTOphIX BapuaHTax OCYUIECTBJICHUs TOMy S0 Mojiekyan rhGAA  BBomsr
OJHOBPEMEHHO WM IIOCJIENOBATENbHO C (PApMaKOJOTHYECKUM IHATIEPOHOM, TaKUM Kak
MHUIIycTaT (Takke HaspiBaeMblid AT2221), unu ero papmManeBTHUYECKU MPUEMIIEMOM COJIBIO.
B HekoTOpBIX BapHaHTax OCYINECTBJIEHUS MHIJyCTaT WIH €ro (QapMareBTUIECKH
NPUEMJIEMYIO COJIb BBOAST MEPOpPAJbHO, HANpUMEp, B J03€, COCTaBJSIOLIE OT
npudnuzutensHo 200 no npudnuszurensHo 600 Mr 1 HeoOs3aTeBHO MPUOIU3UTENBHO 260 M.
B HeKOTOpPBIX BapHAHTAaX OCYLIECTBJICHHS MOMYJISILUIO MOJIeKyJ1 ThGAA BBOZIST BHY TPHBEHHO
B 7I03€, COCTABJSIIOINEH OT NpUOMM3UTENbHO S5 MI/Kr 10 mpuOmusutenbHo 20 MI/KT, U
MHIIyCTaT WIH ero (papMaLeBTHYECKH MPHEMIIEMYIO COJb BBOIST NEPOPaJbHO B 103€,
cocTaBisroLei or npubmmsutensHo 233 mr no npubamsurensHo 500 mMr. B HeKOTOpbIX
BAPUAHTAX OCYINECTBIEHUS mnomyJsinuio Mosekyl rhGAA BBOZAT BHYTPHUBEHHO B J03€,
COCTABJISIIOLIEH OT MPUOIUZUTETBHO 5 MI/KT 10 MPUOIU3UTENIbHO 20 MI/KT, ¥ MUTJYCTAT WU
ero (papManeBTUYECKH MPHUEMJIEMYIO COJb BBOIST MEPOPATBHO B J03€, COCTABJSIOIIEH OT
npubau3uTespHo 50 Mr no nmpubnusutensHo 200 mr. B ogHOM BapuaHTe OCYIIECTBJICHUS
nonyJisinuio MoJiekyJl thGAA BBOAST BHYTPUBEHHO B J103€, COCTABIISIOLIEH MPUOIU3UTEITHHO
20 MI/KT, ¥ MUTJIyCTAT MK €ro (papManeBTHYeCKH MPUEMIIEMYIO COJIb BBOIST MEPOPATHHO B
703€, COCTaBJsIOINer MpUOIM3UTEapbHO 260 Mr. B HEKOTOPBIX BapHaHTAax OCYLIECTBICHHUS
MHUDJIyCTaT WM ero (apMaleBTHYECKH TNPHEMJIEMYI COJb BBOAST A0 (HAmpuMmep,
NpUOTU3UTENIBHO 32 OUH Yac 0 BBeAeHHUs monyJysinuu Monekysn rhGAA). B mo meHblei
Mepe OHOM BapHaHTE OCYILECTBIIEHHS CyOBEKT BO3AEPIKUBAETCS OT MPHUEMA MTUIIN B TCUCHHE
N0 MeHblllel Mepe JByX 4YacoB [0 U MO MeHblIeld Mepe [BYX 4YacOB I10CJI€ BBEIEHUS

MUy CTaTa WK €ro (hapMaLeBTHUECKH PUEMIIEMOH COJIH.

B BapmaHTax OCYINECTBJIEHUS] HACTOSINEro M300peTeHUs] AeMOHCTpHpYeETCs: 3PPEeKTUBHOCTD
thGAA, onucaHHOH B AaHHOM JIOKYMEHTE, JJISl JIEYEHUS U PEBEPCHUU TMPOTPECCHPOBAHMUS

3aboneBanus y cyobekTa ¢ Oone3nbto [Tomre.

B HekoTOpBIX BapHaHTaX OCYLIECTBJIECHUS MOMyJsui0 Mojekyl rhGAA BeomiIT B 103e,

criocoOHON o0ecreunBaTh PEBEPCHIO TPOrpeccUpoBaHusi 3aboyieBaHus y CyObekTa.



Hamnpumep, nocne JiedeHus1 MBIIIIA WA MBIIIEYHOE BOJIOKHO Y CyOBeKTa XapaKTepU3yrTCs
YMEHBIIICHHbIM pPa3MepOM JIM30COM W/WJIM HOpMaiu3aluell HakoruieHusi aytodarocom. B
HEKOTOPBIX BapUAHTaX OCYILECTBIICHUs TOCNE JiedeHUusi MeHee 65% MBILIEUHbIX BOJIOKOH,
NPOAHATM3HPOBAHHBIX Yy CyOBEKTa, XapakTepU3YIOTCSl HAKOIUIeHHeM aytodarocom. B
HEKOTOPbIX BapHAHTAX OCYIIECTBJICHHS MOCJE JICYCHHs] O MEHbIIeH mMepe 36% MBIIIEUHbIX
BOJIOKOH, AaHAJIM3UPYEMbIX y CyObeKkTa, MMEIT HOPMAJbHBIA WU TMOYTH HOPMAJIbHBIN
BHEIIHWIA BUA. B HEKOTOPBIX BapWaHTaX OCYLIECTBIEHUSI CyOBEKT, HCIBITHIBAIOIIUI
PEBEPCHIO MPOrPECCUPOBAHUS 3a00JIEBAHUS MTOCIE JICUEHHs], IPEACTABISIET COOON MALMEHTa,
y kotoporo nposenu 3ameny ERT, Hanpumep, nauuenra, y kotoporo nposenu 3ameHy ERT,
paHee MOJBEPraBIIErocsl JEUEHHIO alrNIOKO3UuAa30i anb(a B TeueHHe MO MeHbIleH Mepe

IBYX JIET.

B HekoTOpBIX BapuaHTaX OCYINECTBJICHUs MomyJisiiuio Mojekyd rhGAA BBomsaT B 103e,
cniocoOHOM ofecreunBaTh CHI)KEHHE COIEepPIKaHUs IIIMKOreHa B MbIle cyObekra ObicTpee,
YeM TPH BBEICHUHM TOW ke 03Bl anriroko3uaassl aibda. thGAA mMoxer cnocoOCTBOBATH
CHIDKEHHIO COZIep KaHUs TJIMKOTeHa B MO MEHbLIel Mepe mpudmusurtensho 1,25, 1,5, 1,75, 2,0
w 3,0 pasa ObICTpee, 4yeM Takas ke 7032 aJIOKO3uaasbl anbda. B HEKOTOPBIX BapHaHTax
OCYINECTBIIEHUs] momyysinuio  Mosiekynl rhGAA  BBOAAT B 703€, JOMOJIHUTEIBHO
CHOCOOCTBYIOIIECH CHWKEHUIO COJEpKaHWsl TJIMKOT€Ha B MblILe CyObekra Oolee
3¢ EeKTUBHO, YeM alriIioKo3uaa3a anbda, BBEJCHHAs B TOH K€ J03€ NPU OLEHKE MOCHe
OIHOTO, JNIByX, TpeX, 4eThIpeX, MSITH WIM IIeCTH BBeNeHUN. B HEKOTOpbIX BapHaHTax
ocyuiecTBiieHus: momyJjsiiusi Moyiekyal ThGAA crnocoOCTBYeT CHIDKEHUIO —COIep KaHUs
TJIMKOTeHa Ha MO MeHblne Mepe npubnusurenbHo 10%, 20%, 30%, 50%, 75% wmu 90%
Oosee 3 hexkTUBHO, YeM aJrIFOKO3Kuaa3a anb(a npu BBEASHUH B TOH ke 103e. B HEKOTOPBIX
BApUAHTAX OCYLIECTBJICHUSI TIOCJE JIeYeHUs CyOBEKT XapakTepusyercs Ooyiee HU3KHUMHU
yYPOBHSIMH OHOMapKepa HaKOIUIEHUs TIIMKOTeHa TeTpacaxapuzaa rekcossl B Mmode (Hex4). B o
MEHbIIIeH MEpe OTHOM BapHaHTe OCYyINeCTBIIeHUs ypoBHU Hex4 y cyObekTa CHUKAFOTCS Ha 110
MeHb1el Mepe 30% uepes 1ecTb MEeCSLEB NOCE JIEYEHHs] OTHOCUTEIBHO HCXOAHOIO YPOBHS.
Hamnpumep, cyObekT, criocoOHBIH XOOUTh WJIH HECTTOCOOHBINA XOUTh, paHee MOIBEPTaBIIUNACS
JEUEHHIO ¢ TIOMOIIBIO (PePMEHTHO3AMECTUTENbHON Tepanuy (IAlUeHT, Y KOTOPOro MPOBENIH
3ameHy ERT), Moxer xapakTepu3oBaThCs CHIDKEHHEM ypoBHel Hex4 Ha mo MeHblneil Mepe
35% wuepe3 miecTb MecslieB MOCHE JIeYeHHs] OTHOCUTENIbHO HCXOAHOro ypoBHs. B apyrom
ciydae CyOBeKT, CIIOCOOHBIH XOJTUTD, KOTOPBIi paHee HE MOJTyYalt

(hepMEeHTHO3aMEeCTUTENIbHYI0 ~ Tepanmuio  (manueHt, He mnonydasmuid ERT), moxer
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XapaxkTepu3oBaThCsl CHUkeHueM ypoBHell Hex4 Ha mo menblieil Mepe 45% uepes 1ecTb

MECALECB MOCJIC JICHCHNA OTHOCUTCIIBHO UCXOAHOI'O YPOBHHA.

B HekoTOpBIX BapWaHTaX OCYINECTBJCHHs NOMyJsinuio Mojekyn rhGAA BBomar B 103e,
CrIocOOHON o0ecreunBaTh YJy4LIEHWE ABUraTelbHONH (QyHKUMH y cyObekTa. YiydlieHue
IBUraTeNbHOH (YHKIUHM MOXKHO M3MEpSITh C TOMOIIBK TECTa JBUTATENbHON (yHKIHH,
TAKOTO KaK TeCT ¢ MIECTUMHHYTHOH xompOoit (6MWT), Tect ¢ BCTaBaHHMEM CO CTyJia H
X01b00H € OTCYETOM BPEMEHH, TECT C MOABEMOM IO YETBIPEM CTYIEHSIM, TECT C XOABOOH Ha
10 meTpos, Tect I'oBepca, TecT «xoapda-nmoabEM IO JIECTHHLIE-TIpUEM [ oBepca-BcTaBaHHE CO
crynay (GSGC) mnm ux xoMOmHaumu. B HEKOTOPBIX BapuHaHTax OCYINECTBIEHHs CyOBEKT
Yyepes IIeCTb MECSLEB IOCIe JIeUeHUs (TI0 CPAaBHEHUIO C UCXOJHBIM YPOBHEM) IEMOHCTPUPYET
yBenuueHue paccrosinusi B recte 6MWT Ha no mesbiuell Mepe 20 METpOB, yMEHbIIEHUE
BPEMEHU B TECTE C BCTABAHMEM CO CTyJia M XOAbOOH C OTCYETOM BPEMEHH Ha IO MEHbIIeH
Mepe 1 cexyHIy, YMEHbLIEHHE BPEMEHHU B TECTE C MOABEMOM IO YEThIPEM CTYINEHSAM Ha IO
MeHblnel Mepe 0,6 CeKyH/Ibl, yMEHbIIEHHEe BPEMEHHU B TECTE C XOAbOOH Ha IECSITh METPOB HA
no MeHbuieil Mmepe 0,7 cexyHAbl, yMEHbIIEHHE BpeMeHHU B TecTe I'oBepca Ha 1O MeHbIIEH
mepe | cexynay n/unu ymenbluenue nokasarenst GCSC Ha o menbiieli mepe 1. Hammpumep, y
MaLKUEeHTa, CIOCOOHOrO XOAMTh, y KOTOporo mposein 3ameHy ERT, yepes mects mecsineB
nocJie jiedeHust (Mo CPAaBHEHUIO C MCXOJIHBIM YPOBHEM) MOKET HAONIONAThCs yBEIUYCHUE B
tecre OMWT Ha no menbiueil mepe 20 METPOB, YMEHBIIEHUE BPEMEHH B TECTE C BCTABAHUEM
CO CTyJia ¥ X0Abp0OH ¢ OTCUETOM BPEMEHHU Ha IO MEHbLIeH Mepe 1,5 CeKyHIbl, yMEHbLICHHE
BPEMEHU B TECTE C MOJBEMOM IO YEThIpEM CTYNEHsIM Ha IO MeHblued Mepe 0,6 CexkyHIbl
W/ yMEHbIIIEHHe BpeMEHU B TecTe [ oBepca Ha mo MeHblei mepe 1 cekyHny. B apyrom
npuMepe y MauenHTa, ClioCOOHOro XOAuTh, KoTophli He nonydan ERT, yepes mecTs Mecsien
nocyie JjieueHus (10 CPaBHEHHMIO C HMCXOMHBIM YPOBHEM) MOKET HAaONIONAThCS YBEIHUYCHHE
paccrostaust B tecte 6MWT Ha o menbiuell mepe 40 METPOB, YMEHBIIEHUE BPEMEHU B TECTE
C BCTaBaHUEM CO CTyJia M XOIbOOH C OTCYETOM BPEMEHHM Ha IO MEHbLIeH Mepe 1 cexyHny,
YMEHBIIEHHE BPEMEHHU B TECTE € MOABEMOM IO YETBIPEM CTYIIEHsIM Ha 1O MeHbluen mepe 0,6
CEKYH/Ibl, YMEHBIIIEHHE BPEMEHHU B TECTE C XOABOOW HAa ECSITh METPOB HA IO MEHbINEH Mepe
0,7 cexyHnsl n/unu ymenoiuenue nokasarens GSGC na no menpineii mepe 1. B HekoTopbIx
BapUAHTAaX OCYIIECTBIEHHs Yy TMalWeHTa, y Kotoporo mposenu 3ameny ERT, nabmomaercs
yJIydlIeHHe B N0 MeHbIIeH Mepe OXHOM TECTe JBHUIraTeIbHONH (PYHKUMH TOCHIE JICUSHHS
OTHOCHTEINIbHO Pe3yJIbTaTa TeCTa JBUTaTENbHON (YHKIMH NMarueHTa nocie npeapinymeit ERT

C UCITIOJIB30BAHUEM AJITJIFOKO3HU1a3bIl anb(ba.
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B HekoTOpBIX BapHaHTaxX OCYLIECTBJICHUS NomyJsinuio Mmojekynl rhGAA BBomiT B 103e,
croco0OHOH obecrieunBaTh yIydIIeHHe CHIIbI BEPXHEH 4acTH Tena y cyObekra. B HekoTopbIx
BapHAHTaX OCYIIECTBJICHHS MOMyJ S0 Mojiekysl rhGAA BBomaT CyOBEeKTy, CIOCOOHOMY
XOAUTb, M OHA JOIMOJHHUTEIBHO CIIOCOOCTBYET YJIYUIICHUIO CHJIbI HIDKHEH 4acTu Tena W/WiH

CHJIBI BCETO TeJa y CyOBeKTa.

B HexOoTOpbIX BapuaHTaxX OCyLIECTBJICHUs YJIy4IIEHUE CUJIbI BEPXHEHN 4aCTH TeJla U3MEPSIIOT C
UCIMOJIb30BAHUEM ITIOKA3aTEJIA CHJIbI IMPU MaHyaJIbHOM TCCTUPOBAHWU MBIIIII. Ilokazarenp
CUJIBI ITPU MAaHYy aJIbHOM TE€CTHUPOBAHUH MBbIIII MAIMUEHTA MOXKET YJIYUIIUTHCA Ha 110 MeHbIIEH
mepe 1 (ans manmeHTa, cCnocoOHOro XOAMTh, Y KoToporo nposenu 3amedy ERT) unm Ha no
MeHbIel Mepe 5,5 (mns maumeHTta, HEeCIOCOOHOTO XOAWUTh, Y KOTOPOTO MPOBEIH 3aMEHY
ERT) uepes mecTb MecCs1EB MOCHE JEUEHUs] OTHOCUTEIBHO UCXOHOTO YPOBHs. B HEKOTOPBIX
BapUAHTAX OCYIIECTBIICHHs y TMAaLUeHTa, y KoToporo mposenu 3ameny ERT, naGmiomaercs
yJIy4lIE€HUE CUJIbI BEPXHEH 4acTH Teja IMOCJe JeUeHUs OTHOCUTENBHO CHIIbI BEPXHEH 4acTu

TeJsa nanpeHTa nocse npeasiaymeit ERT ¢ ucnonp3oBaHueM anrimoko3uaasbl anboa.

B HexkoTOpBIX BapuaHTaX OCYINECTBJIECHUs MOMyJsiiuio Mojekyd rhGAA BBomsaT B 103e,
crniocoOHOW o0ecreunBaTh yIJydIleHHE CHJIbI BEPXHEH KOHEYHOCTH, YTO M3MEpSIOT C
MOMOIIBK) TECTHPOBAHUSI KOJIMYECTBEHHBIX IOKA3aTeNIeHl MBI WM MaHYyaJIbHOTO
TECTHPOBAHUSI MBI HAa MPUBEICHHE IUIeya, OTBEACHHUE IUIeYa, CrUOaHUE JIOKTS W/ MM
pasrubanue nokTs. Hampumep, depes3 IecTb MeCsLEB IOCHE JICUEHHs 10 CPABHEHHIO C
UCXOJHBIM YPOBHEM Y MAIUEeHTa, HECTIOCOOHOTO XOIUTh, Y KOTOporo nposenu 3ameHy ERT,
MOYKET HaOJIOaThCs YJYULICeHHe B MPUBEICHHUU IUIeUa Ha MO MEHblLIeld mepe 8 GyHT-cu,
yJIydlIeHHEe B OTBEIEHUH IUIeYa Ha 10 MeHbIIel Mepe | QpyHT-cuily, yJydlieHne B CruOaHuH
JIOKTEBOrO CyCTaBa Ha MO MeHbLIeH Mepe 2 (YHT-CHIbl WK yJyYIIeHHe B pa3ruOaHuu

JIOKTSI HA TIO MEHbIIEeH Mepe 5 QyHT-CHJL.

B HeKOTOpBIX BapHaHTaX OCYLIECTBJICHUS MOMyJsui0 Mojekyl rhGAA BBomsIT B 103€,
crocoOHOH ofecrnevynBaTh yIy4IIEHHE JIerOYHOW (YHKIMU y CcyObekTa. YiydiieHue
OBUTaTeNbHOH (PYHKLMH MOXKET ObITh M3MEPEHO C IMOMOINBI TeCTa JIETOYHOH (yHKIUH,
TAKOTO KakK TeCT (POPCHUPOBAHHOW KU3HEHHOW €MKOCTH JIETKHX B TIOJIOXKEHHUH CTOs (CUsi),
TECT C ONpeAeSieHHeM MaKCHUMaJbHOro naBieHus npu Bbinoxe (MEP), TecT ¢ onpeneneHuem
MaKCHUMaJbHOTO naBieHus npu sroxe (MIP) mnm nx komOuHanmmn. B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHHs CYOBEKT uepe3 MIECTh MECSIEB MOCie JIeYeHUs (10 CPAaBHEHUIO C UCXOIHBIM

ypoBHeM) nemoHctpupyet ynydimenue FVC Ha mo menbieii mepe 4%, ynyumeaune MEP Ha
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no Mmenbwmeil mepe 16 cm HyO w/mnm ynyumenune MIP Ha mo menbineir mepe 0,3 cm HyO.
Hanpumep, y nanuenTa, cnocoOHOro XoauTh, y Kotoporo nposenu 3ameHy ERT, yepes mects
MeCsIIeB MOCje JieueHus (IO CPAaBHEHHIO C MCXOAHBIM YPOBHEM) MOXKET HaONoAaThes
yayumenne MEP nHa mo wmenbmieir mepe 16 cm HO. B gpyrom ciydae y mnaumeHra,
criocoOHoro xoauth, He mnonyudaBmero ERT, depes mecte mecsueB mocne sedeHus (1o
CPaBHEHUIO C UCXOMHBIM YpOBHEM) MOkeT Habmonatecsi yayumenue FVC Ha o meHbliei
mepe 4% w/unm ynyumenue MIP Ha no mensmeit mepe 11 cm H,O. B HexoTopbIx BapraHTax
OCYILECTBIIEHHs Y MallUeHTa, y koTtoporo nposenu 3ameHy ERT, Habmonaercs ynyuiieHue B
O MeHbIIEH Mepe OIHOM TeCTe JIerOYHOM (YHKUMH TOCie JIeYeHUs OTHOCUTENIBHO
pe3yJibTaTa TecTa JierouHou gpyHkumnu nanueHTa nocie npenpiaymeit ERT ¢ ucnonpzoBanuem

AJITITIOKO3HUJa3bl anb(ba.

B HekOTOpbIX BapHaHTaX OCYLIECTBJCHUS MOMyJsui0 Mojekysl rhGAA BBOZST B 103€,
crniocoOHOW o0ecrneunBaTh CHU)KEHHE YTOMIISIEMOCTH Yy CyOBEKTa, KOTOPYIO H3MEPSIIOT C
MOMOLIBIO MOKA3aTeNsl 1O IIKaje OLeHKH BelpaskeHHOCTH yTomisiemoctu (FSS). Hampuwmep,
CyOBEKT MOXKET IPENCTABISITh COOON MalMeHTa, HECIIOCOOHOTO XOAHTh, Y KOTOPOTO MPOBENIN
3ameny ERT, u nemoncTpupoBath cHmkeHueM mnokazarens FSS Ha mo menbiieit mepe 3,5
yepes3 LIeCTb MECSILEB M0CIIe JIeUeHHs] OTHOCUTENIbHO UCXOAHOr0 YpoBHs. B npyrom npumepe
CyOBEKT MOXKET MPEeNCTaBJIATh COOOH MAalMeHTa, CIIOCOOHOTO XOAWTh, Y KOTOPOTO MPOBEIH
3ameny ERT, u nemoncTpupoBath cHueHHe nokas3aTens FSS Ha mo meHbluei mepe 8 uepes
IIECTh MECSIIEB TOCJE JICYeHUS] OTHOCHUTEIBHO HCXOJHOTO YpOBHS. B nmpyrom mpumepe
CyOBEKT MOXKET MPEACTaBJISITh COOOH MalueHTa, CIOCOOHOTO XOAUTh, KOTOPBIA HE MOJyYal
ERT, u nemoHcTpupoBaTh cHukeHue rnokasatenst FSS Ha mo menbiueil mepe 5 uepes 1mecTb
MeCSIIEB TIOCJIE€ JIEYeHHS! OTHOCHTENBbHO HMCXOOHOTO YpPOBHS. B HEKOTOpBIX BapHWaHTax
OCYUIECTBJICHUS Y TIAI[MeHTa, Y KoToporo nposesu 3ameny ERT, HaOmronaercs Oonee HU3Kui
nokaszarenb FSS mocne nedenuss mo cpaBHeHHIO ¢ mokasarenem FSS manmenra mocne

npensinyieid ERT ¢ ncrnonp3oBaHneM anriroKko3uaassl anbda.

B HeKOTOpBIX BapHaHTaX OCYLIECTBJICHUS MOMyJsiui0 Mojekynl rhGAA BeomsT B 103e,
crocoOHOH of0ecreuynBaTh CHIDKEHHE YPOBHEH IO MEHbLIeH Mepe OIHOro OumomMapkepa
NOBPEKACHUST MBI, HanmpuMmep kpeatuHkuHasbl (CK), anmannnamuaOTpaHcdepaser (ALT),
acnapratamunotpancepassl (AST) wim ux komOwHammu. B HEKOTOpBIX BapHaHTax
ocymectaineHust ypoBHH CK y cyObpekTa uepes mecTb MeCsLEeB MOCIIe JICUSHNsT CHIDKAIOTCS Ha

no Menbinel mepe 15% otHOCUTENBbHO MCXONHOTrO ypoBHS, ypoBHU ALT y cyOnekra yepes
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LIECTh MECSLEB IIOCNE JIEYEHHUs] CHIDKAIOTCS Ha MO MeHblleld Mepe 5% OTHOCUTENbHO
ucxogHoro ypoBHs w/mnn ypoBHH AST cyObekra uepes3 IIECTh MECSALEB MOCHE JICYSHHUS
CHIDKAIOTCS Ha 110 MEHbLIeH Mepe 5% OTHOCHTENBbHO UCXOMHOTO YpoBHs. Hanpumep, cyObekT
MOXET MpPEACTABIATh COOOM MarueHTa, CrocOOHOrO XOAUTh, Y KOTOPOrO MPOBENH 3aMEHY
ERT, u nemoncrpupoBaTth cHikeHue ypoHeil CK Ha no menbiueil mepe 15%, cHukeHue
ypoBHeil ALT Ha mo mensbiueii mepe 15% w/unu cHwkenue ypoBreit AST Ha mo meHsLieit
mepe 10% uepe3 miecTb MecsleB IOCHE JIEUEHUs OTHOCHUTEIBbHO HCXOIHOIO YypoBHsA. B
APYroM IpHuMepe CyOBeKT MOXKET NMPENCTaBIATh COOON MalMeHTa, HECTIOCOOHOIO XOAHTh, Y
kotoporo mnposenu 3ameHy ERT, u nemoncrtpupoBarh cHuwkenue yposHedl CK Ha mno
menbleit mepe 20%, cHmwkeHue ypoBHed ALT Ha mo meHsbueil mepe 5% wu/uinu CHIWKEHHE
ypoBHeil AST Ha no menblielt mepe 5% depes mecTb MeCsLEeB NOCJIE JIEYEHUs] OTHOCUTENIBHO
UCXOHOTO YpOBHs. B emie ogHOM npumepe cyOBeKT MOXKET MPEACTaBIsATh COOOH MmanueHTa,
crnocoOHOro XoauTh, KoTopblil He nony4an ERT, u nemoncTpupoBath cHiskeHne yposHel CK
Ha 1o MeHbineit mepe 35%, cHmxenue yposHeld ALT Ha mo menbiueit mepe 35% w/mnun
cHiwkeHne ypoBHe AST Ha no Mmenblueil mepe 30% depes IIeCTb MECSLEB IOCIE JIEUeHUs

OTHOCHTEJIbHO HCXOIHOTO YPOBHSL.
KPATKOE OITMCAHUE T'PAOUYECKHUX MATEPHAJIOB

Ha ¢ur. 1A nokazansl HepochOpHUIUPOBAHHBIH BRICOKOMaHHO3HbIH N-riinkan, MOHO-MOP N-
rinukad u 6uc-MOP N-rnukan. Ha ¢ur. 1B nokazana xumuueckasi CTpykTypa rpymmsl MOP.
Kaxnpiii  kBagpatr mpencrabimsier N-anermwnrmoko3amuH — (GIcNAC),  kaxablii  Kpyr

NpeACTaBIsIeT MAHHO3Y U Kaxkabiid P npencrasnser ¢ocdar.

Ha ¢ur. 2A onmcano nmponyktuBHoe HauennBaHue rhGAA Ha LeneBble TKaHHU (HampuMmep,
MBILIEYHbIE TKAHU cyOBekTa ¢ Oone3nbto [lomme) mocpencrBom N-riivkaHOB, Hecy mux MOP.
Ha ¢ur. 2B u3o0pa’keHO HENPOAYKTUBHOE BBbIBEIEHHE JIEKAPCTBEHHOTO CPEIACTBA U3
HELIEeJIeBbIX TKaHEH (HarmpuMep, MeUeHH U CEJIe3eHKH) WIIH CBsi3biBaHue N-rimkaHoB 6e3 MOP

C HCLICJICBBIMU TKaHsAMMU.

@ur. 3 mnpencrapiasieT COOOW CXEMAaTHYECKYK JUarpaMMy WLTFOCTPATUBHOIO Crocoda

MIOJTyYEeHUS, 3aXBaTa U OYUCTKH PEKOMOMHAHTHOTO JIN30COMHOTO OelKa.

@ur. 4 nokazana JIHK-koncTpykuust mnst tpancopmanuu kiaerok CHO ¢ momomso JIHK,

konupyromet thGAA.
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@ur. 5 npexncrasnser coboi rpaduk, Ha KOTOPOM TIOKa3aHBI pe3ysbrarthl adHUHHON
xpomarorpadun ¢ ucnonb3oBanuem CIMPR nmns thGAA ATB200 ¢ 3axBatoM (BapwaHT

ocyuiecTBiieHus 2) u 0e3 3axBara (BapuaHT OCYINECTBJICHHs 1) HA AaHHOHOOOMEHHOU KOJIOHKE

(AEX).

Ha ¢ur. 6A-6H noxa3zaHsl pe3yabpTaThl CalT-cien(pUIecKOro aHajan3a N-IITHKO3WINPOBAHHS
thGAA ATB200 ¢ npumeHeHneM IBYX pa3indHbIX aHanuTHuecknx Metoank LC-MS/MS. Ha
¢ur. 6A moxazaHa 3aHATOCTb CAWTOB CEMM IMOTEHLHUANbHBIX CAHTOB N-TIHMKO3MIMPOBAHUS
s ATB200. Ha ¢ur. 6B nokasans! nBa aHanusza npoduis N-IIIUKO3MIHPOBAHMS TIEPBOTO
noreHuuanbHOro caira N-rmmkosmwiupoBanus ansi ATB200. Ha ¢ur. 6C mnokasanbsl aBa
aHamu3a npoduius  N-TIHMKO3WIMPOBAHMS  BTOPOrO — NOTEHIMalNbHOro  caiita  N-
rnukosunupoBanus st ATB200. Ha ¢ur. 6D mnoxasansl aBa aHanuza mnpoduns N-
[NINKO3WIMPOBAHUS TPEThEro NOTEHUHANBHOTO caitra N-riuko3unuposanus 151 ATB200. Ha
¢ur. 6E nokasans! 18a aHanu3a npoduis N-IIIHKO3WINPOBAHUS Y€TBEPTOrO MOTEHLIUAIBHOTO
caiita N-riukosmmuposanust 1t ATB200. Ha ¢ur. 6F nokasans! aBa ananmuza npoduist N-
IIMKO3UJIMPOBAHUs MATOrO MOTEHUUANIbHOrO caiita N-rnukosunuposanus aias ATB200. Ha
¢ur. 6G mokazans! aABa aHanu3a npoduiast N-IIIMKO3UIMPOBAHUS LIECTOrO MOTEHIHUAIBHOIO
caiita N-rnukosuiupoBanust aisi ATB200. Ha ¢ur. 6H nokasaH cyMMapHbI OTHOCUTENIbHBIN
npoueHT MoHO(ocHOpIITHPOBaHHBIX U OUCHOCHOPHUITHPOBAHHBIX COSTUHEHUIN JISI TIEPBOTO,
BTOPOrO, TPEThEro, UYEeTBEPTOro, ISTOrO0 M IIECTOr0 MOTEHIHANbHbIX caiToB N-

TIUKO3UJIMPOBAaHUA.

Ha ¢wur. 7 npencrasnen rpaduk, orobpakaromuii mpoQrid 3JIFOUPOBAHUS C MOMOLIBIO
Polywax pns Lumizyme® (anrmoko3upasza anbga, Oonee TOHKasl JIMHUS, 3JIIOUPOBAHHE

cnesa) u ATB200 (Gonee ToscTast THMHUS, 3TIOMPOBAHKIE CIIPABA).

Ha ¢ur. 8 npencraBnena Tabnuia, B KOTOpOH mpuBeAeHa cBOAHAas WHpopMamms o
cTpykTypax N-riaukaHoB Lumizyme® B CpaBHEHHH C TpeMs Pa3IMYHBIMHU IpernapaTamu

thGAA ATB200, obo3nauenHbiMu kak BP-ThGAA, ATB200-1 u ATB200-2.

Ha ¢ur. 9A u 9B mnpencraBneHsl rpaduky, NOKasbBaOIue pe3ynabTarsl adpQuHHOIM
xpomarorpapmu ¢ wucnonpzoBaHueM CIMPR  pans Lumizyme® wu  Myozyme®,

COOTBCTCTBCHHO.

Ha ¢ur. 10A nmpencrasneH rpaduk, Ha KOTOPOM CpaBHHUBaeTCs apPUHHOCTH CBSI3BIBAHUS C

CIMPR nnst thGAA ATB200 (meBast kpuBasi) u ainst Lumizyme® (mpasast xpusasi). Ha
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¢ur. 10B mpencrasneHa Tadnuua, B KOTOPOH cpaBHUBaeTcs copeprkanue o6nc-MoOP B thGAA

Lumizyme® u ATB200.

Ha ¢ur. 11A npencrasien rpaduk, Ha KOTOPOM cpaBHUBaeTCsi akTHBHOCTE ThGAA ATB200
(meBasi xpuBasi) ¢ akTHBHOCTBIO ThGAA Lumizyme® (mpaBas KpuBasi) B HOPMAJbHBIX
¢ubpodnactax npu pasnudyHbix kKoHUeHTpauusix GAA. Ha ¢ur. 11B npencrasneHa tadbnuua,
B KOTOpoH cpaBHuBaercst akTUBHOCTH ThGAA ATB200 (neBas kpuBasi) ¢ aKTUBHOCTBIO
thGAA Lumizyme® (mpaBasi kpusasi) B ¢ubOpoOnactax, MONyUEHHBIX OT CyOBeKTa ¢
Oonesnbto Ilomme, mpu pasmmunbix kKoHOeHTpauusix GAA. Ha ¢ur. 11C npencrasieHa
Tabnuua, B KOTOpPOoil cpaBHUBACTCA Kporomenns PUOPOOIACTOB, MOJYUYEHHBIX OT 3OPOBBIX

cyOBeKkTOB 1 CyOBbekTOB ¢ OosesHbto [lomrie.

Ha ¢wur. 12 noxazana crabunbHocTh ATB200 B Kkucnbix wim HeWTpanbHbeix pH-Oydepax,
OLEHEHHBIX B aHajuze TepmocrabuibHOcTH ¢ npuMmeHeHneM SYPRO Orange, mockonbky

(ayopecueHIMs KpacuTess yBeJIMIUBaeTCs, KOra OeNKU 1eHATY pUPYIOT.

Ha ¢wur. 13 nokazano copep:kaHue rivkoreHa B TkaHsx Mbimedi WT wiu mbiment Gaa KO,
00paboTaHHBIX HOCUTENEM, alroKo3uaa3on anbdpa wiu ATB200/AT2221, onpeneneHHoe ¢
NPUMEHEHUEM paCILIEIUIEHUs] aMUJIOTTFOK03uAa30i. CToNOIbI MPEenCTaBiIsIoT Co00 CpeaHee
+ SEM ans 7 wmbnuei/rpynma. * p <0,05 B CpaBHEHHH C aJIIIOKO3WAA30H aiibda Mpu
MHOKECTBEHHOM CPaBHEHUU C MPUMEHEeHHeM criocoda [laHHeTTa B pamMKax 0JHO(AKTOPHOTO

a"Hammza ANOVA.

Ha ¢wur. 14 nokazansl LAMP 1-nofoKUTEIbHBIE BE3UKYJIBI B MBIIIEYHBIX BOJIOKHAX MBILIEH
Gaa KO, o00paboTaHHBIX HOCUTEJNEM, aIrJIOKO3Uma3oil  anbda, WIM  MbIIel
ATB200/AT2221, nnn wmbmmeit WT. M3o0pakenuss Obutk B3siTBl U3 vastus lateralis u

NPEeACTaBIsUIN 7 MbIIIeH Ha Kakayro rpymnmy. YeenudeHue = 200x (1000x Bo BCTaBKax).

Ha ¢ur. 15A nokazans!l LC3-11010KUTENBHBIE arperaThl B MBIIIEYHBIX BOJIOKHAX Mblel Gaa
KO, o6paboTaHHBIX HOCHUTENIEM, aNTTIOKO3UAa30u anbda, win Mmbimed ATB200/AT2221, wiu
mbied WT. M300paxenust Obutn B3sTBl U3 vastus lateralis m npencrasisuin 7 Mblmeil Ha
KXy rpymmy. Ysenuuenue coctasisier 400x. Ha ¢ur.15B nokasan BectepH-OnoT-aHamm3

oenka LC3 II. B xaxnayro DopoxKy 3arpy:xaiu Bcero 30 mr Oenka.

Ha ¢ur. 16 moxazana skcnpeccusi qucdepinHa B MBIIEYHbIX BOJOKHAX Mbimed Gaa KO,

00pabOTaHHBIX HOCHUTEJIEM, aNrmoko3una3ou anbga, wim mbeimein ATB200/AT2221, wunmu
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mbireli WT. M3o0paxennst Obutn B3sTBl U3 vastus lateralis m npencrasisuin 7 Mplmeil Ha

KOKAYIO Tpymiy. Y BenuueHue coctapisieT 200X.

Ha ¢ur. 17 uzobpaxkeno kommmyHogayopecuenTHoe okpamnBanne LAMP1 (3enensrit) (cMm.,
Harpumep, «B») m LC3 (kpacublif) (cMm., Hampumep, «A») B OTAENbHBIX BOJOKHAX,
BBIJICJIEHHBIX M3 O€JNbIX BOJIOKOH MKPOHOXKHON MbIIb! y Mblmel Gaa KO, o6paboTaHHBIX
HocuTeneM, airiokosumaszoii  ambpa wam ATB200. «C» obOo3Hadaer BbIBEICHHE
ayToarmueckoro nedpuca U OTCYTCTBHE YBEJIWYEHHOW JH30COMBL. OT KaXkKIOro KHMBOTHOTO

ObLIM UCCIIeNOBaHBI MUHUMYM 30 BOJIOKOH.

Ha ¢ur. 18 nokazana crabmnmzanust ATB200 ¢ nmomourpto AT2221 COOTBETCTBEHHO IPH

17 mxM n AT2221 npu 170 MxM no cpaBHenuto ¢ ogaum ATB200.

Ha ¢ur. 19A u 19B nokasana cxema uccienosanus ATB200-02. Huskas noza = 130 mr.
Beoicokast noza = 260 mr. Ha ¢ur. 26A «6MWT» = tecT ¢ 6-MuHyTHOH X0ap00i;, «FVCy» =
dopcupoBanHast ku3HeHHas1 eMKOCTh;, «QOW» = pa3 B ABe HemeNH. «a» = aHAJIM3UPOBAIU
AaHHbIe 110 OE30MaCHOCTH OT 2 MHIUKATOPHBIX MALMEHTOB U3 KOTOPTHI | P Ka’KAOM YPOBHE
J03bI TIepeN BBeIACHHEM J03bl B KoropTax 2 u 3; «b» = B xone cranuii 2 u 3 AT2221 BBogunu
nepopabHO nepen HadanoMm BHyTpuBeHHOU H(Y3un ATB200. Bee no3st ATB200 BBOAMIN
MyTeM BHYTPUBEHHOH MH(Y3UH B TeYeHHE 4 4aCOB. «C» = MePBbIe 2 MAlMeHTa B KOropTax 2 u
3 cay»XWIM B Ka4eCTBe WHANKATOPHBIX MALMEHTOB JJIsi CBOUX COOTBETCTBYIOIIUX KoropT. Ha
¢ur. 19C mnpuBeneHbl OCHOBHBIE XapPAKTEPUCTHUKU TMAIEHTOB, 3apErHMCTPUPOBAHHBIX B
koroprax 1, 2 u 3. «NA» = He mpumeHumo. «SD» = cTaHZapTHOE OTKIIOHEHHE. «a» =
MALUEHTh! KOrOpThI 1 JOJKHBI ObUIM MPUHUMAThH AJITIIFOKO3UIa3y ajib(a B TeueHue 2-6 JieT B

"ayase uccienosanus. LOPD = 6onesus [ToMrie ¢ mo3QHUM BO3HUKHOBEHUEM.

Ha ¢ur. 20 npencrasnens! papmakokuneTndeckue nanubie must AT2221. « AUC» = miomans
noxa kpuBoit; «CL/F» = mia3sMeHHbIH KIMPEHC, CKOPPEKTUPOBAHHBIN C YYETOM MEePOPabHON
ouomocrynroctn  AT2221; «Cpax» = MaKCUMalbHasi KOHLEHTPALUSl JIEKAPCTBEHHOTO
cpeacta;, «CVy» = ko3pPUIHEHT U3MEHYHBOCTH;, «t12» = MEPUOJ MOJNYBBIBEACHUS; «tmax» =
BpeMsl 1O MaKCHMaJbHOH KOHLIEHTPALUH JIEKAPCTBEHHOTO CpencTBa;, «Vz/F» = kaxymmiics
0o0BEeM pacmpeneneHuss BO BpeMs KOHEYHOH (pas3bl, CKOPPEKTHPOBAHHBIA C Yy4YETOM
nepopanbHoii Ouonmoctymroctn AT2221. «a» = cpenHee reomerpuueckoe (CV%); «b» =

Mennana (MUH. - MaKc.); «c» = cpennee apupmerudeckoe (CV%).
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Ha ¢ur. 21 nokaszan obmuii 6enok GAA mno curHatype nentuga T09 mms koropt 1 u 3.
«AUCy» = mnomane nox kpusoit, «CL» = obmuii kiupeHc tena; «Cpa» = MakCHMabHas
KOHIIEHTpaIus JekapcTBeHHOTo cpeactra; «CV» = koapduument msmeHuusoct, «MDy» =
MHOTOKpPATHBIE JO3BI, «t12» = MEPHUOA TMOJNYBBIBENCHUS, «tmax» = BPEMsI 1O MaKCUMAJIbHOH
KOHIIEHTpAIMU JieKapCcTBeHHOro cpenctsa; «Fr» = orHomenue AUC 20 mr/kr ATB 200
otnenbHo U 10 Mr/kr ATB200 otaenbHo k 5 mr/kr ATB200 otnensHo u 20 mr/kr ATB200 +
HHU3Kast 103a Wik Beicokast 103a AT2221 mo cpasaenuto ¢ 20 mr/kr ATB200 oTnenbHO. «a» =
cpenHee reomerpuueckoe (CV%), «b» = wmenmana (MHH. - Makc.); «C» = CpeaHee
apudpmetyaeckoe (CV%); «d» =n=11; «e» =n=5. Huskaa nosa = 130 mr. Bricokast no3a =

260 mr.

Ha ¢ur. 22A, 22B, 22C, 22D, 22E u 22F uzobpaxken obummii 6enok GAA mo Koropram.
Huskast no3a = 130 mr. Beicokas 1o3a = 260 mr. Ha ¢ur. 22A noka3aHbl MpOpUIN CPeTHETO
3HA4YeHMs KOHLeHTpauuu obmero Oenmka GAA B 3aBUCHMOCTH OT BPEMEHH AJIsI KOropThl 1
(onHokpatHast nosa). Ha ¢ur. 22B noxa3anbl npouin cpeaHero 3Ha4eHUs] KOHLEHTPAIuu
obmero 6emka GAA B 3aBHCHMOCTH OT BpeMeHH Jisi KOroptel 1 (MHOTOKpaTHasi no3a). Ha
¢ur. 22C nokazaHbl NMpOPUIN CPEIHEr0 3HAYEHHs KOHLEHTpauuu obmero Oenka GAA B
3aBHCUMOCTH OT BpPEMEHH JUIsi KOropThl | mpoTuB Koroptel 3 (omHOKpaTHasi no3a). Ha
¢ur. 22D nokaszaHbl npoQHIId CpeaHEero 3HaueHUsl KOHIEeHTpauuu odmero Oenka GAA B
3aBUCUMOCTH OT BpPEMEHH IJisi KOropThl 1 MPOTHUB KOropThl 3 (MHOrOKpaTHasi no3a). Ha
¢ur. 22E nokazaHo cpaBHeHue obmero Oenka GAA npu 20 mr/kr ATB200 uepes 12 yacos
nocje BBemeHus no3bl. * =p <0,05; **=p <0,01; *** p<0,001. Ha ¢ur. 22F nokaszaHo
cpaBHeHue obmero 6enka GAA npu 20 mr/kr ATB200 yepes 24 vaca mocie BBEASHHSI T103bI,

*=p<0,05; ** =p <0,01; «ns» = He 3HAUUMO.

Ha ¢wur. 23 nokasan aucnepcuonHsbiii aHaian3 (ANOVA) obmero 6enka GAA mno curHatype
nentuna T09. Ilmomane mnox kpusoir (AUC) mnpencraBmena B Mkru./mu;, «Chy =

I[OBepI/ITeJIbeIfI HUHTCPBAJI.

Ha ¢ur. 24A mnpuBeneHO KpaTKoe OMHMCAHUE AHAJIWU30B WU JIOCTYMHBIX MPOMEXKYTOUYHBIX
JaHHBIX B OTHOLIEHUH TECTa ¢ 6-MUHYTHON X01b6001 («6MWT»), MOKa3bIBAIOIINX U3MEHEHHE
10 CpaBHEHMIO ¢ UCXOAHBbIM ypoBHeEM («CFBL») uepes 6, 9 u 12 mecsnes i NalueHTOB B

koropte 1 u koropre 3.
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Ha ¢ur. 24B npencrasnens! nanHbie OMW 1151 OTJENbHBIX MALIUEHTOB KOTOPTHI | M KOTOPTHI

3.

Ha ¢ur. 24C mpuBeneHO KpaTKOE ONMUCAHHE AHATU30B U JIOCTYMHBIX MPOMEKYTOUYHBIX
JAHHBIX B OTHOLIEHUM JPYTUX TECTOB JIBUraTENIbHOW (PYHKLUH: TECT ABUraTeNbHON (QYHKIMU
«BCTaHb M HAW» C OTCUYETOM BPEMEHH, TECT C MOABEMOM IO YEThIPEM CTYIEHSIM, TECT C
xonp00it Ha aecatb MeTpoB (10M); Tect ['oBepca u TecT ABUTraTENbHOM QYHKIUH «XOABOA-
nogreM 1o JecTHuue-npuem [oBepca-BcraBanme co cryjgay («GSGC»), xkoropsle
OTOOpaKar0T M3MEHEHHE 0 CPABHEHHUIO ¢ MCXOAHbIM ypoBHeM («CFBL») uepes 6, 9 u 12
MecsieB ayis nanueHToB B koropre 1 m koropre 3. GSGC mnpencraemisier coOoit
KOMOMHHMPOBAHHBINM I10Ka3aTeNb M3 YEThIPeX OLIEHOK JBUTATENbHOM (PYyHKLMH, KOTOpas
OLleHHMBaeTcsl HabmoaareneM: xoanoa (xonpda Ha 10 MeTpoB), HOABEM 10 4 CTYEHSIM, TPHEM
I'oBepca (BcTaBaHWe ¢ Mojia) W BCTaBaHHWEe cO crysa. Kakaplii TeCcT oueHuBawT OT 1

(HopmanbHO) 10 7 (He MOKeT OBITh BBINOJHEHO, MAKCUMAJbHBIM MOKa3zaTenb O IUI1 TecTa

«BCTaBaHUe CO cTyyay). OOlMe mokasaTesu BapbUPYIOTCS B auamna3oHe OT 4 10 27. «ay»

n=9, NpomnyLIeHHbIE 3HAYEHUsI HE TIOJy4YeHbI U3-3a OTKa3a MALUeHTa BBIIOJHHUTL TECT, «b»
MeIUaHHOe W3MEHEHHE OT KCXOOHOrO YpOBHS cocTaBwio -1,5, u y 7/9 mnaumeHTOB
HaOJTIOIAJIOCh CHIDKEHHE, «C» = MEIMAaHHOE M3MEHEHHE OT MCXOJHOTO YPOBHSI COCTABHIIO -

0,8, u y 4/5 mauueHTOB HAOJIIOAAIOCh CHUYKEHHE.

Ha ¢ur. 25 npuBeneHo KpaTKoe OMUCAHNUE aHAJIN30B U JOCTYITHBIX MPOMEKYTOYHBIX TAHHBIX
B OTHOLICHUH TeCTUpOBaHMs MbimedHOH cuibl (QMT), mokasbIBalOIMX H3MEHEHHE IO
cpaBHeHHIO ¢ HcxoaHbIM ypoBHeM («CFBLy) uepes 6 u 9 mecsiueB i MAUEHTOB B KOrOpTe
2. QMT = xonuuecTBeHHbIH TeCT MBI, [I0Ka3aHHbIE 3HAYECHUS TIPEICTABISIIOT (YHT-CHIIBI
IUIS TIPABOM U JIEBOM CTOPOH, B3SITBIX BMECTE. «a» = OTBEACHHUE IUIeYa, HEJOCTYIHOE IJIs
cyonekta, «b» = ouenuBanue: (1) BUIUMOE MBIIIEUHOE IBHIKEHUE, HO OTCYTCTBHE JIBHKEHUS
B cycTase; (2) ABW)KEHHE B CyCTaBe, HO HE NMPOTHB CHJIbI TSDKECTH, (3) IBIKEHHE TPOTUB
CHJIBI TSDKECTH, HO HE MPOTHB AOOABIEHHOTO CONPOTUBIECHMS, (4) IBIKEHHE TPOTUB

COTMPOTHUBIIEHUS], HO MEHBIIIE, YeM HOPMaJIbHOE, (5) HOpMaJibHAs CHUIIa.

Ha ¢ur. 26A npuBeneHo KpaTKOe OMMCAHUE aHAIM3a M JOCTYITHBIX MPOMEKYTOUHBIX TaHHBIX
Ha OCHOBAaHUU MOKa3aTesiell ManyanpbHOro tecrta Mo (MMT) y maumentoB B xoropte 1.
ITokazarenu MMT paccuuThIBaIM A1 BEPXHEH 4acTH Tena (MaKCUMAIIbHBIN MOKaszaTenb: 40),

HIDKHEH JacTu Tena (MakCHMAaJIbHBIA nokaszarenb: 40), a Takke BCero Tesa (MakCHMAaJIbHBINA
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nokaszatenb. 80). YBennueHne CUIbl MPU MaHYaJIbHOM TECTUPOBAHUM MBI HAOTIOAAIOCH Y

naiueHToB B koropte 1 uepes 6, 9 u 12 mecsnes. «SD» = craHAapTHOE OTKJIOHEHUE.

Ha ¢ur. 26B npuBeneHo KpaTkoe OMUCAHUE aHATHM3a M JOCTYITHBIX MPOMEKYTOUHBIX TaHHBIX
Ha OCHOBAaHMU IOKa3aTesieil Ma"yanbHOro tecrta Mol (MMT) y mauuentoB B xoropte 2.
IToxazarenu MMT paccuuTbiBaiu sl BEpXHEH 4acTH Tea (MaKCUMaJIbHBIN MoKasaTenb: 40).
VYBenudyeHne Cuibl IPU MaHyaJbHOM TECTUPOBAHUHM MBIIIL HAOMIOJANOCh V IALUEHTOB B
xoropte 2 4epe3 6 u 9 mecsaues. «SD» = crangaptHoe oTkioHeHue. Pesynbratel MMT B

LIeJIOM COOTBETCTBOBANM pe3ysbTataM QMT (mokazaHo Ha ¢ur. 28).

Ha ¢ur. 26C npuBeneHo KpaTkoe ONMUCAHUE aHATM3a U JOCTYITHBIX MPOMEKYTOUHBIX TaHHBIX
Ha OCHOBAaHUU IOKa3zaTeseil Ma"yanbHoro tecra Mol (MMT) y manueHtoB B koropte 3.
IToxazatenu MMT paccunTbiBaiu Al BEpXHEH 4acTu Tena (MaKCUMaIbHBIN MOKaszaTenb: 40),
HIDKHEH JacTu Tena (MakCUMalIbHBIA Mokasatenb: 40), a Takke BCero Tesa (MakCUMasbHbIN
nokasatenb: 80). YBenuueHne CUIIbl IPU MaHyaJIbHOM TECTUPOBAHUH MBIIIL HAOIIOIAIOCH Y

MALIUEHTOB B KOropTe 3 B Kaxkablil u3 6, 9 u 12 mecsues. «SD» = cTaHgapTHOE OTKJIOHEHHE.

Ha ¢ur. 27 npuBeneHo KpaTKoe ONMUCAHNE AHAIU30B M JOCTYITHBIX NMPOMEXYTOYHBIX JaHHBIX
Ha OCHOBaHUU (POPCUPOBAHHON JKM3HEHHOW €MKOCTHU JIerKuX B mosioxkeHun cuus («FVCy»),
MaKCHUMaJbHOTO naByieHusi npu Baoxe («MIP») M MakCUMambHOTO HaBJICHUS] MPU BBILIOXE
(«MEP»), xoTopble OTpa’KarOT W3MEHEHHE OTHOCUTEJIbHO HcxomHOoro ypoBHsi («CFBLy)
yepes 6, 9 u 12 mecsues a1 nauueHToB B koropre 1 u koropte 3. «a» = FVC He noctynHo

st cyowexkra. MEP u MIP u3mepsiiu 8 cm HyO.

Ha ¢wur. 28 npencraBieHO KpaTKoe ONUCAHHME aHAIW3a U JOCTYIIHBIC IMPOMEXKYTOYHBIE
JaHHbIE HA OCHOBAHWM LIKAaJbl OLEHKH BbIpaxkeHHOCTH yTtomisiemoctr (FSS), Bompochuka
JUIsl CAMOOLIEHKH, COCTOSIIIEr0 W3 AEBSITH BONPOCOB, KaXAbIH U3 KOTOPBIX OLIEHUBAETCS IO
mkajne or 1 go 7. OOumwmii mokasatenp BapbupyeTcst oT 9 mo 63, mpuyem OoJiee BBICOKHE
3HAQUEHHs TPEACTABISIOT 0Oojee BBICOKHH YPOBEHb YTOMISIEMOCTH H3-32 OOJIE3HEHHOTO
coctosiHusi. HopmaTuBHOE 3HaueHue B 370pOBOH momyJssinuu cocrasisier ~21. Ha ¢ur. 28
NOKA3aHO WM3MEHEHHe MO CpaBHEHHIO ¢ HcxomHbIM ypoBHeM («CFBL») wepes 6, 9 u 12

MECSILEB JJIsl MALIMEHTOB B Koropte 1, koroprte 2 u koropre 3.

Ha ¢ur. 29A-29C nokaszaHo cpenHee NMPOLEHTHOE W3MEHEHHE MAapKepOB IO CPABHEHHIO C
HCXOIHBIM YPOBHEM Mapkepa MMOBPEKIECHUS (amanmHAMUHOTpaHC(EPA3H,

acrapraTaMUHOTpaHCc(epasbl M KpeaTHHKHHA3bI) BO BCEX KOroprax manueHToB. Ha ¢ur. 29A
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NpPEeACTaBJICHbl JaHHbIE OT TMAIMEeHTOB U3 KoropTel 1 3a 58 Hemens, Ha ¢ur. 29B
NPEICTaBJICHbl JaHHBbIE OT IALMEHTOB W3 KOroptol 2 3a 24 Hemenmu u Ha ¢ur. 29C
NPE/ICTABJIEHbI JaHHBIE OT MALMEHTOB U3 KOropTsl 3 3a 36 Hemenb. Ha ¢ur. 29D nokazaHo
CpenHee TMNPOLEHTHOE M3MEHEHHE II0 CPAaBHEHUID C HCXOOHBIM YPOBHEM MAapKepoOB
nospexkaennss wmbimn (CK = kpearnHkuHaza) u cyOctpata 3aboneBanusi (Hex4 =
TeTpacaxapuj rekCco3bl B MOY€) B TeUeHHE nepuoaa He Oonee 12 mecsieB Ui MAleHTOB B
xoropre 1, xoropre 2 u xoropre 3. «BL» = ucxonnoe 3HaueHue. «SE» = cranmapTHas

omnbOka. « WK» = menens. «M» = mecsil.

Ha ¢ur. 30 npuBenens! nanusie mo O6e3omacHocTH u3 uccienosanust ATB200-02. «AE» =
HekenatenbHble siBneHus. «IAR» = peakuus, cBsizaHHasi ¢ uHQY3uel; «A» = yKka3aHO Ha
OCHOBAaHUHU NPOMEXXYTOYHOIO aHaJIN3a AaHHBIX (MakcumyM 20+ mecsues), «B» = Bkirodaer B

ceOst 6oNb B BEpXHEW U HIKHEH 4aCTH JKUBOTA.

Ha ¢ur. 31 npuBenensl nocTymHble naHHbIE MO 3(p(GEKTHBHOCTH U O€30MacHOCTH U3

uccnenosanust ATB200-02.

Ha ¢ur. 32A-32H noka3anbl pe3yJbraThl aHamu3a calT-crenuduyueckoro  N-
rnukosmwiupoBanuss thGAA ATB200, B Tom uucne npoduib N-IIHKO3WIMPOBAHUS IS
CeIbMOro TMOTEHLMAIbHOro caita N-TTIMKO3UJINPOBaHUS, C NpuMeHeHuWeM aHammsza LC-
MS/MS pacmerienHori nporeazoii ATB200. Ha ¢ur. 32A-32H mnpencraBieHbl cpenHue

naHHble s gecsaty naptuii ATB200, mony4eHHbIX B pa3HbIX MaciTadax.

Ha ¢uwur. 32A mnoka3zaHa cpemHsisi 3aHATOCTb CAHTOB CEMHM TMOTEHLMAIbHBIX CaWTOB N-
rnuko3uiupoBanus st ATB200.  Caiitel  N-rIMKO3UIUPOBAaHUS TMPEAOCTaBIEHbl B

cooreercTBuH ¢ SEQ ID NO: 1. CV = ko3¢ puiueHT Bapuaryi.

Ha ¢ur. 32B-32H npexncraBien aHamu3 calT-crielupuueckoro N-TIHKO3WIMPOBAHHUS BCEX
CeMHU MOTEeHUMANbHBIX caiToB N-rnukosunupoBaHus 1 ATB200 ¢ Homepamu CaiiToB,
npenocrasieHHbIMH B coorBercTBUH ¢ SEQ ID NO: 5. Cronbupl mnpencTaBisitoT
MaKCUMaJIbHBII M MHUHUMAJbHBIM NPOLEHT BHUAOB N-IJIMKAHOB, OIPENENEHHBIX Kak
KOHKpeTHasi rpymnna N-TJIMKaHOB, 7S AECSTU MpoaHaiu3upoBaHHbIX nmaptuili ATB200. Ha
¢ur. 32B mokazan npo¢unb N-TITHKO3WIMPOBAHHS TEPBOrO IMOTEHLIHAIBHOrO caiita N-
rmuko3wtnpoBanust st ATB200. Ha ¢wur. 32C nokazan npoduib N-TITHKO3UTHPOBAHUS
BTOPOTO MOTeHIHMalbHOro caiita N-rnuko3uimuposanus ainst ATB200. Ha ¢ur. 32D nokasan

npod ik N-TIHKO3WINPOBAHUS TPETHErO MOTEHIIMATBHOTO caiTa N-TIIHMKO3UIHPOBAHUS JJIS
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ATB200. Ha ¢ur. 32E noka3zan npo¢uinb N-TIHKO3HINPOBAHUS Y€TBEPTOTO MOTEHIIUAIBHOTO
caiita N-rmukosmwnupoBanus s ATB200. Ha ¢ur. 32F nokasan npodune  N-
IJIMKO3UJIMPOBAHUs MATOrO MOTEeHUUaIbHOro caiita N-rnukozunuposanus s ATB200. Ha
¢ur. 32G mnokazan npo¢unb N-TIMKO3WJIUPOBAHUS MIECTOrO MOTEHIMAJIBHOrO cairta N-
rnuko3mwupoBanus i ATB200. Ha ¢wur. 32H nokaszan npoduie N-TIMKO3HIHPOBAHUS

CelbMOro NoTeHIuanbHoro caiita N-rnukosunuposanus aias ATB200.

Ha ¢ur. 33A-33B pOomoiHUTENBHO XapaKTepusyrwoTcss U cymmupyercs npodmib N-
rnuko3unupoBanus ATB200, kak nokasano Taioke Ha ¢ur. 32A-32H. Ha ¢ur. 33 A nokazaHo
KapTHUPOBaHHUE TJIMKaHA B 2-aHTpaHmIoBoU kuciore (2-AA) u anamu3 ATB200 ¢ momombto
LC/MS-MS, u cymmupoBanbl Buabl N-riukaHoB, uneHTHduuupoBaHHbix B ATB200, B
npoueHTax ot odmel guyopecuenyy. JlanHble kKapTupoBaHus rivkaHa 2-AA u anaimmusza LC-
MS/MS Ttakxe npencrasnenbl B Tabmue 5. Ha ¢ur. 33B cymMMupoBaHbl CpeHsisi 3aHITOCTD
caiitoB M cpenHuil npodwab N-rimkana, B TOM uucie obmee ¢ochopuanpoBaHue,
mMoHo(dochopunupoBanue, OuchochopuiupoBaHHe U CHAJUPOBAHUE MJiI BCEX CEMHU

NOTEHUUANbHbIX caliTOB N-rnuko3unuposanus ajii ATB200. ND = He BBIsABIEHO.
ITOAPOBHOE OITMCAHUE

Ilepen ommcaHueM HECKOJBKHUX HUTIOCTPATHUBHBIX BAPHUAHTOB OCYILECTBJIEHUS HACTOSILErO
U300peTeHusl ClieayeT TOHTh, YTO HACTOsLIee H300pEeTEeHHEe He OrPAaHIMYEHO MOIPOOHOCTSIMU
KOHCTPYKLMH HIN CTQAMSAMHU CHOCO0a, YKa3aHHBIMHU B CJEAyromeM onucaHuu. Hacrosiee
U300peTeHre oMy CKAaeT APyTrHe BAPUAHTBI OCY IIECTBIICHUS] K MOXKET OBITh OCYINECTBJIEHO Ha

MPaKTHUKE WKW BBIMIOJIHEHO PAa3JIUIHbIMU Iy TAMU.
L Omnpenenenus

TepMI/IHbI, HCIOJIb3Y €EMbBIC B JTAHHOM OIIMCAHUH, KaK IIPABHUIIO, UMECKOT HUX O6I::I"IHI:;I€ 3HAYCHUA
B I[aHHOfI O6J'IaCTI/I TCEXHUKH, B KOHTEKCTC HACTOALICTO I/1306peTeHI/I$I U B KOHKPETHOM
KOHTEKCTE, B KOTOPOM HUCIOJIB3YETCA Ka)KZ[bIﬁ TEPMHUH. OHpeI[eJ'IeHHbIe TCPMHUHBI
OOCYKIArOTCS HIDKE WM B JPYTUX MeECTaxX B JAaHHOM OIUCAaHUU, 4TOOBI 0O0ecneduTh
AOIMOJIHUTECJIBHOC YKAa3aHUE JJIA MPAKTUKYOIIETo Cri€uainucTa rnpu OnrcCaHuu KOMHOSI/IL[I/Iﬁ u
CHOCO0OB MO HACTOSIIEMY H300PETEHHIO, a TaKKe UX MOJYYEHHH W NMpUMEHeHHH. POpMbI
€IMHCTBEHHOTO 4YHCJIa OTHOCSTCS K OJHOMY Wim Oosee (T. €. MO MEHbIIeH Mepe OIHOrO)
rpaMMaTH4ecKux OOBbeKTOB. TepMUH «MJIM» O3HAYAET U UCIIOJIb3YETCs] B3AaUMO3AMEHSIEMO C

TEPMUHOM «H/WJIM», €CIIM KOHTEKCT SIBHO HE YKa3blBaeT Ha MHOe. B HacTosmel 3asiBke
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UCTIONB30BaHUE (POPMbI €AMHCTBEHHOTO YHCJIA BKIIIOUAET (POPMYy MHOKECTBEHHOT'O YHCIIA,
€CJIM CIEeLUANbHO HE YKa3aHO UHOE. bosee Toro, ncnonap30BaHne TEPMUHA  BKIFOYAKOLIUNY, a
Takke JOpyrux (opM, TaKuX KaK «BKJIIOYAET» H «BKJIIOYEHHBIN», HE SBIISETCS
orpannuuBaromuM. JIroO0H oOMHMCHIBAEMBbII B JaHHOM JOKYMEHTE JHANa30H CJenyeT
MOHMMATh KaK BKJIIOYAOIINI KOHEYHbIE TOUKU U BCE 3HAUYEHUSI MEXAY KOHEUHBIMU TOUKAMMU.
B HacrosiimeM onmcaHuy, 3a UCKJIFOUEHHUEM CJIydaeB, KOTAa KOHTEKCT TpeOyeT MHOTO B CHITY
SI3BIKOBBIX ~ OCOOEHHOCTEH WM HEOOXOIUMOro TMOAPa3yMEBA€MOr0 3HAYEHHUs, CJIOBO
«COAEpKaTb» WM €ro BapUaHThl, TaKUWE KaK «COAEp:KAallui», HCHOJAB3YKOTCA BO
BKJIFOUUTEJIBHOM CMBICJIE, T. €. Il YKa3aHHsI NMPUCYTCTBUSI U3JIOKEHHBIX MPU3HAKOB, HO 0€3
UCKJIFOYEHHs] TIPUCYTCTBUSL WM AOOABJICHHS IOMOJHUTEIBHBIX IMPU3HAKOB B PAa3JIUMYHBIX

BapHUaHTax OCYHICCTBJICHUA HACTOALICTO H306peTeHI/IH.

Tepmun «GAA» OTHOCHTCSI K 4elOBedecKol KHucioi o-rmokosunasze (GAA) — depmenty,
KOTOPBIN KaTanusupyer ruaponus o-1,4- u o-1,6-rIuMKOo3uAHBIX CBA3EH JIM30COMHOTO
IJIMKOreHa, a Takke K BCTABOYHBIM, PpOJCTBEHHBIM WJIM 3aMEIIEHHBIM BapUaHTaM
AMHHOKHUCJIOTHOH mocnenoBatenbHOCTH GAA u  k  (QparmeHtam Oojiee  JUIMHHOMU
nocnenoatenbHocTh  GAA, koTtopas mposiBiseT  (EePMEHTATHBHYIO  AKTHBHOCTb.
UenoBeueckasi KUcas O-TJHOKO3MIa3a dejaoBeka komupyercs reHom GAA (ID rena 2548 B
HammonanbHoMm 1eHtpe Ouorexnonorndeckoit wunpopmaimu (NCBI)), xoropeiii  Obut
KapTUPOBaH B JUTMHHOM IUIeue XpoMocoMbl 17 (mMecrononoxkenue 17q25.2-q25.3). [Ipumepom
nocnenoBareapbHocTH JIHK, xogupyromeit GAA, sisnsiercss NP 000143.2, koTopast BKIIFOUeHA
nocpenctsoM ccpiikd. K Hacrosimemy BpemeHn B reHe (GAA  denoBeka  ObUIo
uneHTHGuIIpoBaHO Gosbine SO0 MyTalHid, MHOTHE U3 KOTOPBIX aCCOLMUPOBAHBI C OOJIE3HBIO
[Momme. MyTarnmu, MPUBOASAIINE K HEMPABUIBHOMY CBOPAYHMBAHUIO MJIM HEMPABHIBHOMY
MPOLECCUHTY (DepMeHTa KUCJION O-TIIFOK03uaasbl, BKIHOYAOT B ceds T1064C (Leu3S5Pro) u
C2104T (Arg702Cys). Kpome Toro, mytaumu GAA, KOTOpbIE BIMSIOT Ha CO3PEBAHUE U
npoueccudr ¢epmenta, BkmodaroT B cedst Leud405Pro u MetS19Thr. [lnst ocyiuecTBieHus
aKTUBHOCTH O€Nika KHCJIOH O-TJIFOKO3MIa3bl TpeOyeTcs Haludue KOHCEPBATHBHOIO
rexcanentuga WIDMNE B aMMHOKMCIOTHBIX ocTaTtkax 516-521. Kak ucnone3yercss B
JaHHOM JOKYMEHTE, COKpalueHHoe Ha3BaHHe «GAA» moppasymeBaeTcsi Kak 00O3HadaroLIee
(bepMEHT YENOBEUECKYI0 KHCIYI0 O-TJIOKO3HMIa3y, B TO BPEMsI KaK BBIJEIIEHHOE KYpPCHBOM
cokpamieHHoe HaszBaHue «(GAA» mompasymeBaeTcss Kak oO0O3HAuaromee T'eH YeJOBeKa,
KOAUPYIOIIMHM KHUCIYIO O-IJIFOKO3WAa3y 4YesoBeKa. BblaeneHHOe KypCHBOM COKpallleHHOE

HazBaHue «Gaa» noApa3zyMeEBacTCsAd Kak 0603Haqa}omee T'€HbI, OTJIMYHBIC OT YCJIOBEUYCCKUX,
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KOAUPYIOIHe (PepPMEHTHI KUCITbIE O-TITFOKO3UIAa3bl, OTJIUYHBIE OT Y€JIOBEUECKUX, B TOM YHCIIE
0e3 orpaHM4YeHHWss TeHbl KPBIC WM MBIIIeH, a COKpalleHHoe Ha3BaHue «Gaay
noApasyMeBaeTcsi kKak oOo3Hauaromee (PepMEHTBI KHUCIbIE O-TJIFOKO3WUAA3bl, OTIMYHBIE OT

YCJIOBCUCCKUX.

Tepmur «thGAA» mnoppasymeBaercsi kak OOO3HA4YAKOIIMN PEKOMOMHAHTHBIN (DEepMEHT
YEJIOBEUECKYI0 KUCIYIO O-TJIFOKO3UAAa3y U UCIHOJIb3YETCs AJIsl pa3inueHus SHAOreHHoro GAA
OT CHHTETUYECKOro min pekomouHantHoro GAA (Hanpumep, GAA, MOIy4eHHOTO U3 KJIETOK
CHO, tpancdopmupoBannbix JIHK, xommpyromeii GAA). Tepmun «rhGAA» oxBaTbIBaeT
NOMyJISIMIO OoTAeNbHBIX MoJekysl rthGAA. Xapakrepuctuku nomynsuuu monekysn rthGAA
NpPENOCTaBIEHbl B JAaHHOM JAOKyMeHTe. TepMuH «TpaJULIMOHHBI NPOAYKT Ha OCHOBE
thGAA» mnonpasymeBaercss kak OOO3HAYANOLIMI MPOAYKTHI, COMEpIKAIIUE aTTIOKO3HIA3Y

anbda, Takue kak Lumizyme® wmm Myozyme®.

TepMUH «TreHETHUECKH MOAU(PUIMPOBAHHBINY WM «PEKOMOWHAHTHBIN» OTHOCUTCS K
KJIETKaM, a UIMEHHO, kK kjerkam CHO, KoTopbie 3KCIIpecCHpPYIOT KOHKPETHBIHN MPOAYKT T'eHa, a
umeHHo rhGAA, mocne BBeIACHUsS HYKJIEMHOBOW KHCJIOTBI, COAEpIKallell KOIUPYIOIIYIO
MIOCJIEIOBATEIBHOCTb, KOTOpasi KOOUPYET MPOAYKT T'€Ha, B COYETAHHH C PEryJSITOPHBIMU
SJIEMEHTaMHU, KOTOpbIe PEryJHPYIOT OKCHPECCHIO KOTUPYIOIEH TMOCIEeA0BATEbHOCTH.
BBeI[eHI/Ie HYKHGHHOBOﬁ KHCJIOTBI MOKHO OCYWIECTBJIATD C ITIOMOLIBIO CHOCO6OB, U3BECTHBIX
N3 YPOBHA TEXHUKH, B TOM HYHCIC NOYTEM LCICHAIIPABICHHOIO BO3I[6ﬁCTBPI$I Ha T'€H "
rOMOJIOTHYHON pekoMOuHaruu. Hcrnone3yemblii B JaHHOM JIOKYMEHTE TEPMHH TaKKe
BKJIFOYA€T KJICTKHU, KOTOPBIC 6bIJII/I NMOABEPTHYThI UBMEHEHUIO C MOMOIIBIO METOAUK T'€HHOU
HWHXCHCPUHN IJIA SKCIIPECCUHN UJIN CBEPXOKCIIPECCHUU SHAOIMCHHOT'O I'€Ha UJIK NIPOAYKTa I'CHA, B
HOPMAJIBHOM COCTOSIHUM HE 3KCIPECCUPYEMOIrO TAaKOM KIETKOW, HampuMep, C IMOMOLIBIO

TEXHOJIOI'MH aKTHUBAIIUU I'€HOB.

Hcnone3yemblli B JAHHOM JOKYMEHTE€ TEPMHH «OUYMILEHHBIN» OTHOCUTCS K Marepualiy,
KOTOPBI BBIIEISIM B YCIOBHSIX, KOTOpPblE CHIJKAOT WU YCTPAHIKOT IPUCYTCTBHE
MOCTOPOHHUX MATEPHUAJIOB, T. €. KOHTAMHUHAHTOB, B TOM YHUCJI€ HAaTUBHBIX MAaTEpHUANIOB, U3
KOTOPBIX NOJy4eH Mareprai. Hanpumep, OUnIeHHbII OeIOK MPEAOUTHTENbHO MPAKTHIECKH
HE COIEPIKHUT IPYTruX OENKOB WM HYKJIEHHOBBIX KHCJIOT, C KOTOPBIMH OH aCCOLMHPOBAH B
KJIETKE, OYUIIEHHAasl MOJIEKyJa HYKJIEHHOBOW KHUCJIOTBI NMPEANOYTUTEIBHO NMPAKTUYECKH HE
COIEP>KHUT OENKOB WIJIM APYTUX MOCTOPOHHUX MOJIEKYJI HyKJICHHOBBIX KHCJIOT, C KOTOPBIMH €€

MOYKHO OOHapy»XHUTh B KieTke. MICronb3yeMblil B JaHHOM JIOKYMEHTE TEPMUH «IIPAKTUIECKU
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HE COIEpP)KUT» HCIIONB3yeTcss B mpouecce padoTbl B KOHTEKCTE AHATUTHYECKOTO
TecTUpoBaHusl Martepuana. IIpennoyTUTEeNbHO, OYMIIEHHBII MaTepuall, NPaKTUYEeCKH He
COIep KAl KOHTAMHWHAHTOB, SIBJIIETCS HA TO MeHblIelr Mepe 95% wucteiM; Oosee
NPEATIOUTUTENIFHO Ha 10 MeHbIIeH Mepe 97% 4HucThIM | ele Oosee NMpeanoYTHTEIBHO Ha 10
MmeHblIell Mepe 99% uncTeiM. UHMCTOTY MOXKHO OLIEHHMBATh C IOMOIIBK Xpomarorpadud,
rejb-3J1eKTpodope3a, MMMYHOJIOTHYECKOTO aHAIN3a, aHAJIM3a IO OINpPENeJeHUI0 COCTaBa,
OMoNOrn4ecKoro aHaau3a, GepMEHTHOTO aHAJIM3a U APYTUX CIIOCOOOB, U3BECTHBIX U3 YPOBHS
TEXHUKH. B KOHKpPETHOM BapHaHTE OCYLIECTBJIEHUS OYMIIEHHbIN O3HAYAE€T, YTO YpPOBEHb
KOHTAMHUHAHTOB HIDKE YPOBHS, NMPUEMIIEMOTO JUISl PETyJIATOPHBIX OPraHOB IO 0€30macHOMY
BBEJICHUIO YEJIOBEKY WJIM HEYeJOBEKONOAOOHOMY >XMBOTHOMY. PexkoMOMHaHTHBIE Oenky,
Harpumep thGAA, moxHO BeiensaTe u3 kierok CHO mnmm ounimarh OT HUX C IPUMEHEHHEM
crioco0O0B, U3BECTHBIX U3 YPOBHS TEXHHUKH, B TOM YHCJIE C MOMOIIBIO XpOMATOrpapruuecKon
COpTHpPOBKM 1O  pa3mepy, addunHOM XpomaTtorpaduu  WIM  AHHOHOOOMEHHOM
xpomarorpadpuu. B  Hekoropeix BapuaHTtax ocymectBieHus ThGAA ouMIAOT €
NpUMEHEHHEM Crnocoba, MpeayCMaTPUBAIOINEr0 aHMOHOOOMEHHYIO Xpomarorpaduioo ¢
nocienyomeii  appuHHON  Xpomarorpadueli ¢ UMMOOMJIM30BAHHBIM  METAJIOM,
HeoOsI3aTeNIbHO ¢ TOCIIEAYIOIEe OYUCTKOW ¢ MPUMEHEHHEM TpeTbel xpomarorpaduyueckoi

KOJIOHKH.

Ucnonp3yemblii B TAaHHOM JOKyMEHTE TEPMHH «aJTJIIOKO3UAa3a-ajib(a» MmonpasyMeBaeTCs
Kak  00O3HAUAIOLIMA  PEKOMOWHAHTHYIO  YEJIOBEUECKYI)  KHUCIYH  O-TJIFOKO3WZAA3y,
UeHTH()ULMPOBAHHY O KaK [199-aprunuH,223-rucTUINH [Ipenpo-o-riIroKo3uaasa
(uenoBeueckasi); perucTpauuoHHbIE HOMep  420794-05-0 cormacHo — XUMHUYECKOH
pedepatuBHOil ciyxOe. Anriroko3unasza-ajabda omodbpena mis peanusauuu B CIIIA B BHIe

NPONYKTOB MoJ Ha3BaHWAMU Lumizyme® u Myozyme® ot Genzyme.

Ucnonb3yembiii B maHHOM 1okyMmeHTe TepmMuH «ATB200» mnoapasymeBaercs Kak
0003HaUarOImuUil PEKOMOMHAHTHYIO YEJOBEUECKYIO KHCIYIO O-TJIOKO3MAA3y, ONHCAHHYIO B
mexxayHaponHoi 3asiBke PCT/US2015/053252, packpbITHE KOTOPOH BKIKOYEHO B JaHHBIN

AOKYMEHT NIOCPEACTBOM CCBIJIKH.

Hcnonp3yemblli B [NaHHOM JOKYMEHTE TEPMHUH «IJIMKaH» MOAPAa3yMEBaeTCs Kak
00O3HAYAOIUI TONHCAXAPUAHYIO IeNb, KOBAJIEHTHO CBSA3aHHYI0 C AaMHUHOKHCJIOTHBIM
ocTaTKkoM B Oenke wmiau monurnentuae. Mcrnonb3yemblil B JaHHOM JOKyMEHTE TepMUH «N-

ruKaH» WM «N-CBSI3aHHBI  TIIMKaH»  [MOApa3yMeBaeTcss Kak  00O3HAuYaroLIui
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NOJIMCAXapUIHYI0 IeMb, MPUCOCAUHEHHYI0 K AMHHOKHCJIOTHOMY OCTaTKy B Oellke wWin
NOJIMIENTHAE TOCPEACTBOM OOpa30BaHUsl KOBAJEHTHOW CBsI3M C aTOMOM  a30Ta
aMHHOKHUCIIOTHOTO octaTka. Hanpumep, N-riukaH MoKeT ObITh KOBAJIEHTHO CBSI3aH C aTOMOM
azora OOKOBOH LieNHU acraparMHOBOTO OCTATKAa. [ IMKaHbI MOTYT COAEp KaTh OAHO UM Oonee
MOHOCAXapHU/IHbIX 3BEHbEB, U TPU 3TOM MOHOCAXaPHUIHBIE 3BEHbS MOTYT OBITh KOBAJIEHTHO
CBsi3aHbl ¢ 00pa3oBaHHEM NPSMON LETH WM Pa3BETBIEHHOW Lenu. B mo meHbimeill mepe
OJTHOM BapHaHTe OCYINECTBJIEeHUs] N-TIIMKaHOBBIE 3BeHbs, IpucoenuHeHHble K tThGAA, moryT
cofiep:KaTh ONHO WM OO0Jjiee MOHOCAXapHIHBIX 3BEHBEB, KAKAOE M3 KOTOPBIX HE3aBUCHUMO
BbIOpaHO n3 N-aleTIINIIOKO3aMUHA, MaHHO3bI, TaJakTo3bl, (yKo3bl, MaHHO30-0-ocdara
WIN CHAJIOBON KHUCIOTHI. N-TJIMKaHOBBIE 3BEHbSl B O€JIKE MOXKHO ONpPENEIUTb C MOMOIIBIO
moOOl moxxopismell aHaIUTUYEeCKOH METONUKH, TaKOH Kak Macc-CekTpomerpus. B
HEKOTOPBIX BapHaHTaX OCYILIECTBJICHUsT N-TJIHKAHOBbIE 3BEHbs npucoenuHeHbl k ThGAA, u
UX MOJKHO OIpENeNuTh C MOMOLIBIO JKUAKOCTHOW Xpomartorpaguu ¢ TaHAEMHON Macc-
cnekrpometpueii (LC-MS/MS) ¢ uCoIb30BaHHEM TaKuX MPUOOPOB, KaK MacC-CIIEKTPOMETP
Orbitrap Velos Pro™ or Thermo Scientific, macc-cniexrpomerp Orbitrap Fusion Lumos

Tribid™ or Thermo Scientific nmn macc-criexrpomerp Xevo® G2-XS QTof or Waters.

Hcnonb3yemplii B JaHHOM  JOKYMEHTE TEPMHH «BBICOKOMAHHO3HBIM  N-rimkan»
NoAipasyMeBaeTcsi Kak oOo3Hadarouwii N-TJIMKaH, COAEp’KaIlui OT OIHOTO O LIECTH WU
Oonblile MAaHHO3HBIX 3BEHbEB. B OJHOM BapHaHTE OCYILECTBIIEHHsS BBICOKOMAHHO3HOE N-
TJIMKAHOBOE 3BEHO MOKeT coneps:kaTh Ouc(N-aleTHIrIIOKO3aMUHOBYIO) 1IEMb, CB3AHHYIO C
acraparuHOBBIM OCTATKOM M JOTOJHHUTEIBHO CBSI3AHHYIO C Pa3BETBJICHHOW MOJUMAHHO3HOU
nenesro. Mcnonp3yemble B JAHHOM JTIOKYMEHTE B3aMMO3aMeHsieMble TepMUHBI «MOP» unn
«MaHHO030-0-pochaTy  moApasyMeBalOTCA  Kak  OOO3HAYAKOIIMe MAHHO3HOE  3BEHO,
dochopunupoBaHHOEe B TOJIOKEHUU O; T. €. comepskainee GochaTHyrO rpymiy, CBI3aHHYIO C
TMIPOKCUJIBHOM TPyNIONH B MOJNOXKEHUU 6. B HEKOTOPBIX BapuaHTax OCYILECTBJICHHs OIHO
win OoJee MaHHO3HBIX 3BEHbEB OFHOrO Wiu Oojnee N-TJIHMKAaHOBBIX  3BEHBEB
dochoprnupoBanbl B MOJOXKeHHH 6 ¢ oOpa3oBaHMEM MaHHO30-0-pocaTHbIX 3BeHBEB. B
OJTHOM BapHaHTE OCYINECTBJICHUs] TepMUHBI «MOP» mimm «MaHHO030-6-pocdar» 0003HaUAIOT
Kak cIoXHbIN (pochommddup MaHHO3BI, comepxkammuii N-anerwirimrokozamuH (GIcNAcC) B
Ka4ecTBe «K3ma» B (pocdaTHOH rpymre, Tak U MaHHO3HOE 3BEHO, COAepIKallee JOCTYITHYIO
docharayro rpymmy, numennyo kana GIcNAc. B mo MeHblneid mMepe OTHOM BapUaHTe

OCyIIEeCTBJIEHHs] N-TJIMKaHbl OeJlka MOTYT COEp)KaTh HECKOJBbKO rpynn MOP, mpu 3Tom 1o
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MeHblIel Mepe onHa rpynmna M6P conepsxkut kon GlcNAc u o MeHblIel Mepe ofHa apyras

rpymnmna M6P numena ksma GIcNAc.

Hcnonp3yeMmsllii B JaHHOM JOKYMEHTE TEPMUH «KOMIUIEKCHBINA N-TiMKan» MOApa3yMeBaeTCs
kak oOo3Havarommii N-IJIMKaH, COAepKaluii TUMbl caxapoB, omimdHble oT GlcNac u
MaHHO3bI, HallpuMep, OJHO HJM OOJie€ TaJaKTO3HBIX 3BEHBEB W/WIM 3BEHBEB CHUAJOBOU
KHCJIOTBL. B 1O MeHblIell Mepe ONHOM BapUaHTE OCYLIECTBICHHUS KOMIUIEKCHbIA N-IrinukaH
MOXET MpPENCTaBIATh COOOH BBICOKOMAHHO3HBIM N-TJHKaH, B KOTOPOM OXHO Wiu Oojee
MAaHHO3HBIX 3BEHbEB MOIOJHHUTEIBHO CBSI3aHBI C OJHUM WM 0Oojee MOHOCAaXapUIHBIMU
3BEHbSIMU, KaXK10€ U3 KOTOPBIX HE3aBUCUMO BbIOpPAaHO M3 N-alleTHIINIIOKO3aMUHA, TaJaKTO3bI
Y CHAJIOBOM KUCIIOTHI. MICrIonp3yeMblil B JAHHOM JJOKyMEHTE TEPMUH «THOPUAHBIN N-TIuKany»
noApasyMeBaeTcsi kKak oOo3Hauyaromui N-IJIMKaH, COAepKaluii Mo MeHbIIeH Mepe OmHYy
BBICOKOMAaHHO3HYI0O BE€TBb U IO MEHbIIEH Mepe OIHYy KOMIUIEKCHYIO  BETBb.
PenpesenraTuBHbIE KOHCTPYKIMHU AJs1 He(POCHOPHUINPOBAHHBIX MOHO-MOP u Guc-M6P N-

TJIMKAHOB TOKa3aHbl Ha Gur. 1A. MaHHO30-0-ochaTHas rpymnmna nokasana Ha ¢wur. 1B.

Hcnonb3yeMblii B JaHHOM JOKYMEHT€ TEPMHH «HOPMAJIU3aLUs» JIM30COM B MBIIILE
OTHOCHTCSI K TIPOLECCY BOCCTAHOBJIEHHMS MOPAKEHHOW MBIIIBI A0 JM30COMAIBHON
MOpP(OJOrHM  MBIIILIBI  JUKOTO THUMA MyTEeM YMEHbIIEHHs pa3Mepa H KOJIUYECTBA
HAKOIUICHHOTO TJIMKOT€HA, TaKUM 00pa3oM, 4YTO MOpa’keHHas MbIMIa Oyner (akTH4ecKu
COOTBETCTBOBATh HOPMAJIBHOHM JIM30COMAJIBHOH MOP(QOJOTHH, YTO B KOHEUHOM HTOre

NPUBOJIUT K PEBEPCUU MPOTPECCHPOBAHUS 3a00IeBaAHMS.

Hcnonb3yeMblil B TAHHOM JTOKYMEHTE TEPMHUH «PEBEPCHsl MPOTPECCHUPOBAHUS 3a00ICBAHUS
O3HA4YaeT, Cpeau mpodero, anekBaTHOe (1) yMEHbIIEHUWE WU YCTPAHEHUE HAKOIICHUS
TJIMKOreHa, (11) yMEHbLICHUE WIM YCTPAHEHHE HaOyXaHHs JIN30COM /Wi TucdyHKUUU u (1i1)
yMEHbIIIEHHe WM yCTpPaHEHWE HaKoIuleHuss nebpuca B Buue aytodarocoMm. Pepepcus
NPOrpecCUpoBaHus 3a00JEBaHUS MOXKET NPOSIBIITBCS Y mMauueHta ¢ OonesHbro [lomre,
cnocoOHoro xoxuth, mnonydaBmero ERT, B Bume nByx wuinm Oonee H3  CIEAYROIIUX
KJIMHUYECKUX YIYYIIEHWi»: (a) CpemHero YBEJWYEHHS pAacCTOSHUSA B TECTe C
IIECTUMHUHYTHOH Xx0npbol Ha mo MeHbinel Mepe 20 merpos, (b) cpemnero ynyumieHus
MaKCHUMAJIbHOTO JaBJICHWs MPHU BbIIOXe Ha mo MeHblned mepe 16 cm H,O u (¢) cpemnero
CHIDKEHMSI TIOKA3aTelisl MO IIKaje OLEHKH BBIPAKEHHOCTH YTOMISIEMOCTH HA MO MEHBLICH
mepe 7. PeBepcusi mporpeccupoBaHMsi 3a00JIeBaHHS MOMKET MPOSBJSTHCS y TAIMEeHTa C

6onesnbto Ilomne, HecmocobHOro xoauth, noiydasmero ERT, B Bunme nByx mimu Oonee u3
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CJIEAYIOIINX «KJIMHUYECKUX YIIyUIIEeHUHY: () CPEAHEro yIyUllIeHNs TOKa3aTelsl MPUBEICHUS
Tuievya Ha 1o MeHbliei mepe 8 ¢yHT-cun, (b) cpepnero ynydimeHust B pa3sruOaHuu JIOKTS Ha
1Mo MeHbIel mMepe 5 QyHT-cu, U (C) CpeOHEero CHIDKEHHUS MOKAa3aTeNsl MO IIKajie OISHKU
BBIPAXKEHHOCTH YTOMJISIEMOCTH Ha IO MeHblIed Mmepe 3,5. Pesepcusi mporpeccupoBaHUs
3a00IeBaHMsT MOKET MPOSIBIIATBCS Y ManuenTa ¢ Oonesnbto [Tommne, He monmyuasmero ERT, B
BUJIE ABYX HWJIHM OoJiee U3 CIENYIOINX «KIMHUYECKUX VIIyULIeHUHY : (2) CPEIHEr0 yBEIUISHUs
paccTosiHUSL B TECTe C IIECTUMHHYTHOH Xonpboil Ha mo mesblieil mepe 40 merpos, (b)
CpeAHero yJay4lieHus: pOpCUPOBAHHON KU3HEHHOH €MKOCTH B TOJIOKEHUH CTOsI (CHUIsT) Ha TIO
MeHblIell Mepe 4%, (C) cpeaHero yiydlleHus MaKCHMAJbHOTO AABJIEHHs NPHU BIOXE Ha IO
menbineir Mepe 11 cMmH,O u (d) cpemHero cHibkeHusi mMokasaTenisi MO INKajie OLEHKU

BBIPAXKCHHOCTHU YTOMIIIEMOCTHU HaA 110 MEHbIIEH MEpe 5.

ITpeumyiuecTBo crmocoba JI€UeHHs], PACKPHITOrO B JAHHOM JOKYMEHTE, IO CPABHEHHIO C
BBEJICHHEM aJIIIOKO3U/1a3bl aybda, 3aKI0YaeTcsl B TOM, YTO MAHeHTh! ¢ Oone3Hbro [lomre,
NOABEPraBIINeCs JIEUEHHIO C MOMOIIBIO TEPBOTO W3 BBILIEYNOMSHYTHIX, JEMOHCTPUPYIOT
IJIUTEJIbHOE KJIMHMYeckoe yiydimeHue. Hanpumep, yiydineHust MOryT HaOMOIAaThCsl uepes
IBAa-TPU TOAA TOCJIE€ HA3HAUEHHs MEPBOTO JICYSHUS HIIM MOCJE HEro, BKJIIOYasi, HarpHUMED,
YeThbIpe, MATh WIKM LIECThb JIET MOCe Ha3HAYeHHs MEepBOro jiedeHus. Hanpotus, mocie IByX
JeT (pepMEHTHO3aMECTUTEJIbHOW Tepanmuu ¢ MPUMEHEHHEM CTaHIapTa JIeYeHUs: (Harmpumep,
ANTIIIOKO3UAa301  anbda) mnanueHTel ¢ Oose3Hpto Ilomme nubo (1) COXpaHSIOT CBOM
JOOCTIDKEHHMSI OT HMCXOJHOTO YPOBHS JIO JIGUEHHs, HO HE OOHAPYKUBAIOT 3aMETHOTO
YJIYUIICHUS] B TEUEHUE JBYX WJIM TPEXJIETHErO mpezena v (il) UCHBITBIBAIOT MOCTENIEHHOE
CHIDKEHHE M TOTEP0 JIFOOBIX OCTHKEHUH, JTOCTHTHYTBIX 4Yepe3 JIBa WM TPHU roja IMOcCie
crannaptHoro JjedeHusi. Kuperus et al. 2017. Long-term benefit of enzyme replacement
therapy in Pompe disease: A S-year prospective study. Neurology. 89:2365-2373. Hanporus,
rthGAA, omucaHHass B JaHHOM JOKYMEHTE, BBIBOIUT JIM30COMAJIbHBIA TJIMKOTEH OoJiee
3¢ (HEeKTHUBHO, YeM 3TO MPOUCXOIUT ¢ MOMOINBIO CTAaHAAPTA JIeYeHHs], U ObIJIO TOKA3aHO, YTO
OHa BBI3BIBACT YJYYIICHUS y TMALUEHTOB (HAMpUMeEp, «CHMOCOOHBIX XOIUTh, Y KOTOPBIX
nposenu 3amMeHy ERT», xoropra 1 uccnenosanusi ATB200-02), ynyumnieHne y KOTOPBIX HE
OKHJIA€TCsI Tocie prueMa (pepMEHTHO3aMECTUTENBHOM TEPATUH B TEUEHUE 110 MEHBLICH Mepe
nByx JseT. KiuHudeckne paHHbIE 1O HACTOSIIEr0O MOMEHTa Mal0T BO3MOXKHOCTD
NPEATIONOKUTE, uTO puMeHeHne thGAA wim gapmManeBTHIecKol KOMITO3HLINH, OMMCAHHBIX
B JAHHOM JOKyMEHTE, 00ECIEUNT MOCTOSIHHOE YIIYUIIEHHE Pe3yJIbTATOB JICUCHUS MTallUEHTOB

AAXKE MOCJIC ABYXJIETHETO NEPHUOAa NMOCIC JICUCHUA. Taxkum o6pa30M, B HCKOTOPBIX BaApHUAHTAX
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OCYIIECTBJICHUS] TALMEHT, TOJBEPraBIIUiiCS JiedeHHr0 ¢ mnomombo rhGAA  wmu
(dapManieBTUYECKON KOMITO3WLIMM, ONHMCAHHBIX B JIAHHOM JOKYMEHTE, MPOJOJIKAET
JEeMOHCTPHUPOBATH MPOTPECC B OAHOM MJIH O0Jiee KIIMHUYECKUX YIIyYIISHUsIX B Te€UeHHe Ooee
OBYX JIET TOCie JiedeHus (Hampumep, IEMOHCTPUPYET OMOJHHUTENbHbIE IOCTHIKEHUS,
MPEBBIIAIIINE JOCTHKEHUE, TIOJYyUeHHOE K JAHHOMY BPEMEHHU WM B TEUCHHE JBYXJIETHETO

npeznena).

Hcnone3dyemelii B JAaHHOM JOKYMEHTE€ TEPMHH «PEBEPCHUsl JIM30COMAJBbHOW MATOJOTHIDY
03HA4aeT YaCTUYHOE WJIU MOJHOE BbIBEAEHUE ITTMKOIN€Ha, KOTOPbIM HAKOMUIICS B KJIETKE U3-3a

OTCYTCTBHsI ONTUMAJIbHOMN akTUBHOCTH GAA.

Kak ucnone3yercsi B JTaHHOM JOKyMeHTe, (pOpCHUpOBaHHAasK KU3HEHHAs: eMKOCTh mwin «FVC»
HpenCTaBisieT COOOH KOJMMYECTBO BO3AYXa, KOTOPOE MOXHO MPHUHYIUTEIBHO BBIIOXHYTH H3

JICIKHUX cy61>e1<Ta NnocCJjie MaKCUMaJIbHO BO3MOKHOI'O Fﬂy6OKOFO BAOXaA.

Hcnonp3yemblii B TaHHOM JAOKYMEHTE TEPMUH TECT ¢ IIECTUMHHYTHOH x01p00i» (6MWT)
NPENCTaBIsieT COOOW TECT Ul M3MEPEHUs] PACCTOSIHUS, KOTOPOE YEJIOBEK MOXKET IPOWUTH B
o01Ie CI0KHOCTH 3a LIeCTh MUHYT 110 TBEPJOH POBHOH MOBEPXHOCTH. TeCT MPOBOIUTCS AJIS
oTpenesieHus] CaMOT0 JaJbHErO PACCTOSIHUS, KOTOPOE MOKET MPONUTHU UCIIBITY EMbIH 3@ LIECTh

MUHYT.

Ucnonp3yemblii B TaHHOM JOKYMEHTE€ TEPMHH «TeCT C XOApOOH Ha IecsiTb METPOBY
(10MWT) npexncrasiisier coOOH TeCT IUIsi U3MEPEHHsI BpeMEeHH, KOTOpoe TpeOyeTCsl 4eJIOBEKY

B IIPOTYJIOYHOH OOYBH, YTOOBI IPOWTHU IE€CSATH METPOB IO TUIOCKOH MOBEPXHOCTH.

Hcnonp3yemoe B JaHHOM JOKYMEHTE COEAMHEHHE MHIJIYCTAT, TAKKe H3BECTHOE Kak N-
OyTtun-1-nesokcuHomkupumuiny, wim  NB-DNJ,  wm  (2R,3R,4R,55)-1-0yTmn-2-
(TUIPOKCUMETII)TUNIEPUANH-3,4,5-TpHON, TpeacTaBnsier coOOH COeAMHEHUe, HMEroIIee

CIEAYIOLIYI0 XUMUYECKYIO (GopMyITy:
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OnuH cOCTaB HA OCHOBE MHUIIIyCTaTa KOMMEPYECKH Peaju3yeTcs MOA TOPTOBBIM Ha3BAaHUEM
Zavesca® B kadecTBe cpeacTBa MoOHOTepanuu mpu Oone3Hu l'ome 1 tuma. B HekoTOpbIX

BapHAaHTaX OCYIIECTBJICHHsI MUTJTyCTaT 0Oo3HavaeTcst kak AT2221.

Kax oOcyskmaercst Hike, (papMaleBTUUECKH MPUEMIIEMbIE COJIM MHUTJIYCTAaTa TaKXKe MOXKHO
NPUMEHSTh B HACTOSIIIEM H300peTeHuH. B ciydae MCHONIB30BaHUS COJMHM MUIIyCTaTa A03y
COJIU KOPPEKTHPYIOT TakK, YTOOBI 1032 MHIJIyCTaTa, TOJy4YeHHAss MAlUeHTOM, Oblia
SKBUBAJICEHTHOUW KOJIMYECTBY, KOTOPOE OBLIO ObI MOJTYYEHO MPH HCIIOIH30BAHUN MULJIyCTaTa B

dbopme cBOOOTHOTO OCHOBAHUSI.

Hcnonbzyemoe B JTaHHOM JIOKyMEHTE COEIMHEHHE IyBOITIyCTaT, TAaKKe H3BECTHOE Kak 1-
ne3okcunokupumunnH, umn DNJ, umn  (2R,3R,4R,5S)-2-(ruapoxkcumMeTrn)nunepun-

3,4,5-Tpuon, mnpexacraBisier co0Oi COeNUHEHHME, HUMEIOLIee CIEAYIOIIYI XUMUYECKY IO

dopmyy:

OH

Hcnonp3yemblil B JTaHHOM JOKYMEHTE TEPMHH «(PapMaKOJIOTUYECKHI [ANePOH» WJIM HHOTAA
IPOCTO TEPMHH «IIANEPOH» MOAPA3yMeBaeTcsi Kak OOO3HAYAIOIIUH MOJIEKYJy, KOTOpas
cneun(pUIeCKu CBS3BIBAETCS C KHUCIIOW O-TJIFOKO3UAA30H U XapaKTepU3yeTCs OJHUM WU

Oosee u3 cnenyromux 3¢ HeKToB:
o yaydimaeT o0pa3oBaHue CTaOMIIbHOM MOJIEKYJISIpHOHN KoH(popMaIiu Oenka;

o yJydIaeT Hajulekalluil TPAHCTIOPT Oeslka M3 3HAOIUIA3MATHYECKOTO PETHKYJIyMa B
Apyroe MeCTONONOXKEHHE B KJIETKE, IPEANOYTUTEIbHO HATUBHOE MECTOIIOJIOXKEHHE B KIIETKE,
sl TOro, UTOOBI  MPENOTBPATUTH  PA3JOXKEHHEe  Oelka, aCCOLMUPOBAHHOE  C

SHAOIIa3MATUYECKUM PETUKYJIyMOM,

. NPEOTBPALIACT arperanyun KOHPOPMALMOHHO HECTAOWJIBHBIX WM HETPaBHJIBHO

CBEPHYTHIX OEJIKOB,;
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. MO MEHbIIEH Mepe YaCTHYHO BOCCTAHABJIMBAECT W/WIU yJydliaeT (YHKIHIO,

CTaOUNILHOCTEL W/HJIM AKTUBHOCTD O€JIKa JUKOro TUIA W/ WA
. yaydimaeT GeHOTHT WK (Y HKLIUIO KIETKH, COAepKaIlel KHCIYIO O-TIIFOKO3HIa3y .

Taxkum obpazoM, papMaKOIOrHIECKUH MIANEPOH JIsI KUCJIOH O-TIFOKO3UIa3bl MPEACTABISET
co0Oi MOJIEKyJly, KOTOpasi CBSI3bIBACTCS C KHUCJIOH O-TJIFOKO3UAA30#, 4TO 00YCIIOBIMBAET
HaJJIeXXallie CBOPauMBaHUE, TPAHCIOPT, OTCYTCTBHE arperauud U akTUBHOCTb KHUCJIOH O-
IJIFOKO3U/a3bl. JTOT TEPMHUH, HCIONB3yeMbIii B MAHHOM JOKYMEHTe, BKJIOYaeT 0e3
OrpaHUYEHUs] aKTUBHbIE caliT-cnenududeckue manepoHsl (ASSC), KOTOpbIe CBSA3BIBAIOTCS C
aKTUBHBIM CalTOM (epMeHTa, UHIMOUTOPHI WJIM AHTarOHUCTBI U arOHUCTHL. B mo MeHbluein
Mepe OIHOM BapHUaHTE OCYINECTBJIECHUs (hapMaKOJIOIMYECKHH INANEpOH MOXKET SBJSTHCA
UHTHOUTOPOM WJIM aHTarOHUCTOM KHCJIOW O-TJIFOKO3HMAa3bl. MCmonb3yemblii B JAaHHOM
JIOKYMEHTE TePMHUH «aHTArOHHCT» MOAPA3yMeBaeTCsl Kak 00O3HAYAIOIINH JTIO0YI0 MOJIEKY Ty,
KOTOpasi CBSI3bIBAETCS C KHCJIOH O-TJIFOKO3MIA30d M JHOO YaCTHYHO, JHOO MOJHOCTBIO
OnokupyeT, MHruOUpyeT, CHIKAET UM HEWTPaIu3yeT aKTHBHOCTh KUCIIOH O-TIFOKO3UIa3bl. B
IO MEHbIIEHl Mepe OJHOM BapUaHTE OCYINECTBICHUS (PAPMAKOIOTHUECKHH IIanepoH
MIPENICTABIISIET coboit MUy CTAaT. Hpyroi HEOTrPaHUYMBAOLI UM puMep
(bapMakoJIOTHYECKOTO IMIanepoHa JJIi KHCJIOW O-TJIFOKO3Ua3bl MPECTaBJSIET COOOM

Iy BOTJIyCTaT.

Hcnonp3yeMblli B JaHHOM AOKYMEHTE TEPMHMH «aKTUBHBIM CalT» MOAPA3yMEBAETCA Kak
0003HavarOmMuil y4acTok Oenka, KOTOPBIH ACCOLMHUPOBAH C KOHKPETHOH OHONOrHuecKon
AKTUBHOCTBIO Oellka M SIBJIAETCS HEOOXOAMMBIM JUIsi Hee. B mo MeHblueil mepe OJHOM
BapUAHTE OCYINECTBJICHUS] AKTUBHBIA CAWT MOXKET MPENCTaBysATh COOOH calT, B KOTOPOM
NPOHMCXOANT CBSI3bIBAHUE C CyOCTPAaTOM HIIM APYTUM MAPTHEPOM IO CBSI3BIBAHUIO U KOTOPBIH
NPEIOCTABIISIET AMUHOKHUCIIOTHBIE OCTATKH, HETIOCPEICTBEHHO YYaCTBYIOIIHE B 0Opa30OBaHUU
U paspyLIeHUH XUMHYECKHX CBsi3ed. B HacTosmeM H300pETEeHWH aKTUBHBIE CAHTBI MOTYT
NpeayCMaTPUBATh KATATUTHYECKHE CaWThl (PEPMEHTOB, AHTHICHCBS3BIBAIOIINE CANTHI
AQHTUTEJN, JINTAHACBSA3BIBAIOIINE JOMEHBI PELENITOPOB, CBI3bIBAIOINNE JOMEHBI PEryJSTOPOB
WIN PEleNTOPCBI3bIBAOINNE JTOMEHBI CEKPETHPYEMbIX OENKOB. AKTHBHBIE CAWThI TaKXkKe
MOTYT OXBAaThIBaTh OMEHBbI TPAHCAKTHBALMH, JAOMEHBI, YYACTBYIOLIHE B OEJIOK-OEIKOBBIX
B3aumoneiicteusax, wim JIHK-ces3piBaromme 1noMeHbl (AaKTOpPOB TPAHCKPUILUH U

PeryJsiTOpOB.
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Hcnonb3yembiii B naHHOM nokymeHTe TepMuH «AUC» unm «mwiomanb MOA KPUBOI»
NoApasyMeBaeTcsi Kak OOO3HAUaIOLINA MAaTeMaTHUeCKUH pacyeT il OLEHKH OOIIero
BO3/EMCTBUsI YKAa3aHHOTO JIEKAPCTBEHHOI'O CPEJCTBA HA OPraHU3M C TedeHHeM BpeMeHu. Ha
rpad ke oToOpaKeHo, KaKk KOHLIEHTPALHS BBEIEHHOTO CyOBEKTY JIEKApCTBEHHOTO CPENICTBA B
KPOBH M3MEHSETCsS] C TEUEHHEM BPEMEHU IIOC/€ BBENEHHUs JO3bl, NPU 3TOM IMepeMeHHas
KOHLIEHTpaLH JIEKAPCTBEHHOIO CPEACTBA OTJIOXKEHA IO OCH Y, a BpeMs OTJIOXKEHO IO OCH X.
I1nowmwanp MeXay KpUBOW KOHLIEHTPALMU JIEKAPCTBEHHOI'O CPEACTBA U OCBIO X ISl 33aHHOTO
BpemeHHoro uHtepBana sBisiercss AUC. AUC npuMeHsIOT B KadyeCTBE OpPUEHTHUpA JIs
COCTAaBJIGHUs] CX€M BBEIEHMS 03 U JJs1 CPaBHEHHs OWOJOCTYNHOCTHU PAa3jInYHbIX

JIEKapPCTBEHHBIX CPENCTB, ONpPEAeAOLIei UX JOCTYTHOCTh B OPraHU3ME.

HCHOHBSyeMBIﬁ B JaHHOM  JOKYMEHTC TCPMHUH «Cmax» noApasyMeBacTCsl  KakK
0603Ha‘IaIOI_III/II71 MaKCHUMAJIbHYI0 KOHLIECHTPALIWIO JICKAPCTBEHHOI'O CPpE€ACTBA B IJIa3ME€ KPOBHU,

JOCTUTaeMyI0 I10CJIE BBEIECHUs CyOBEKTY.

Hcnonp3yemblii B JaHHOM JOKYMEHTE TEPMHH «O0bEM pacmpemeieHus»» Wi «V»
NOAPa3yMeBaeTCsi Kak 0003HAYAIOLINI TEOPETHUECKU 00beM, KOTOPbIi MOT Obl TpeOOBaThCs
IJIS1 TOTO, YTOOBI COnepKaTh 00Iee KOJMIECTBO BBOAUMOTIO JIGKAPCTBEHHOTO CPEACTBA B TOH
K€ KOHLEHTPALMH, KOTOpas HaOJMIoJaercs B IUIa3Me€ KPOBH, U TPEACTABISIET CTENEHb, B
KOTOPOH JIEKapCTBEHHOE CPENCTBO paclpeneisercs B TKaHAX OpraHusMa, a He B IUla3Me
KpoBHU. bonee BbICOKME 3HaUeHHs] V YKa3bIBAOT HA O0Jiee BBICOKYIO CTETEeHb pacTpeieeHUs
B TkaHsixX. «LleHTpanpHblii 00BEM pacmpeneneHus» WM «VC» MOAPa3yMeBAeTCS Kak
o0o3Havarmuil 00beM pacrlpeneseHuss B KPOBH M TKaHIX, XOpOLIO Nepdy3upOBaHHBIX
kpoBblo. «Ilepudepudecknii o0veM pacmpeneneHus’» WM «V2» TNOApasyMeBaeTcs Kak

o0o3Havarmuil 00beM pactpeiesieHus B IepuQepuIeckoil TKaHu.

HUcnonb3yemble B JaHHOM JOKYMEHTE B3alMO3aMEHsieMble TEPMUHBl  «KJHMPEHCY,
«cucteMHbIil kiupeHe» win «CL» moxppa3ymeBaroTcsi Kak 00O3Ha4arImue 00beM IUIa3MbI
KPOBM, KOTOpBIM IOJIHOCTBIO OYHILNAETCS OT BBOAMMOIO JIEKAPCTBEHHOIO CpeACTBa 3a
enununy BpemeHH. «Ilepudepuueckuii kimMpeHC» mMoapasyMeBaeTcs Kak 0003HAUarOIHH
o0beM nepudepruuecKoil TKaHH, OYHINAEMbI OT BBOAHMMOTO JIEKAPCTBEHHOTO CPENCTBA 32

€AUHULY BPEMEHHU.

Ucnonp3yeMblii B JaHHOM JOKYMEHTE TEPMHUH «(papMaleBTUYECKH IPUEMIIEMBII»

NoApa3yMeBaeTcsi Kak 0O0O03HAYAIOLINI MOJIEKYJISIPHbIE CYIIHOCTH U KOMITO3HIIMH, KOTOPBIE
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SBIISTFOTCSL  (DM3MOJIOTUYECKH TEPEHOCUMBIMH M OOBIMHO HE BBI3BIBAIOT HEXKEJATEIbHbIE
peakuuu TNpuU BBeJEHUU UenoBeKy. Mcronb3yeMmblii B JaHHOM JOKyMEHT€ TEepMUH
«(papmaneBTuIecKH MIPUEMJIEMBIID NPEANOYTUTENBHO O3HA4aeT 0ZOOpEHHBIN
PEryJINPYIOIUM BEJOMCTBOM (eaepasbHOrO MPABUTENBCTBA WM MPABUTENBCTBA INTATA WU
ynomsiHyTelii B @Papmakonee CIIA wnmm ppyroil oOmenpusHaHHOW (apmakonee ISt
NPUMEHEHUS] B JKUBOTHBIX OpPraHM3Max, a OoJjiee KOHKpeTHO y mmoned. Mcmonb3yemblil B
JAHHOM JTIOKYMEHTE TEPMUH « HOCUTEJbY TO/IPa3yMeBaeTCs Kak 0003Havaromuil pa3oaBuTeb,
aAbIOBAHT, BCIIOMOraTEJIbHOE BELIECTBO WJIM HHEPTHYIO Cpeny, C KOTOPBIMH BBOIMTCS
coenunenue. Ilogxonsume papmaleBTHIECKHE HOCUTENN H3BECTHBI U3 YPOBHS TEXHUKU U B
10 MEHbLIEH Mepe OIHOM BapuaHTe ocyinecTsieHus onucanel E. W. Martin B «Remington's

Pharmaceutical Sciencesy, 18-e uznanue wiu apyrve u3gaHusl.

Tepmun «dapmaneBTHYeCKH NpHeMiIeMasi CONbY», HCIOJIb3YEMbIH B JAHHOM JOKYMEHTE,
HoZipa3syMeBaeTcst Kak 00O3HAYArOIIMI COJb, KOTOpasi B PaMKaX TINATENbHONH METUIMHCKON
OLIEHKH SIBJISIETCS MOAXOIAIIEH ISl MPUMEHEHHs B KOHTAKTe C TKaHSIMM JIIOJeH U HU3LINX
KMBOTHBIX 0Oe3 Hecrnenu(puueckod TOKCHYHOCTH, OOJIE3HEHHOW 4YyBCTBUTEJIBHOCTH,
AJUIEPTHYeCKON peakIMu W T.I., COOTBETCTBYET PAa3yMHOMY OTHOLICHHIO PHUCK/IONb3A,
OOBIYHO SIBJISIETCST BOJO- WM JKMPOPACTBOPUMOH WM JAMCHEPTUPYEMOH U SIBISIETCS
3¢ eKTUBHON AJIsl TMPEANoNaraeéMoro NmpuMeHeHus. TepMHH BKIIOYaeT (papMarieBTUYECKH
NpUEMJIEMbIE COJIM TMPHCOSNUHEHHsT KHCJIOThI U (hapMalEeBTHYECKH TNPUEMIIEMbIE COJIH
npucoenuHeHns ocHoBaHus. [lepeunu moaxonsdmmx cosell HaxonaATcs, Hampumep, B S. M.
Berge et al, J. Pharm. Sci., 1977, 66, ctp. 1-19, BKJIIOYEHHOM B NaHHBIA JOKYMEHT
MOCPEJICTBOM CChUTKU. MCHONB3yeMblii B TAHHOM JOKYMEHTE TepMHH «(apmaneBTH4eCKH
npuemsieMasi CoJib MPUCOCTUHEHHUST KUCJIOThD NpPEAHA3HAYEeH Uil OOO3HAYEHHs TeX COJIEH,
KOTOPBIE COXPAHSIIOT OUONOrHYeCKy 0 3(h(HEKTUBHOCTD M CBOIMCTBA CBOOOAHBIX OCHOBAHUH, U
KOTOpBIE HE SIBJISIFOTCS OMOJIOTHYECKN WIM HHBIM 00pa3oM HeKeJaTeIbHBIMH, 0Opa30BaHHBIX
C HEOPraHWYECKMMHU KUCJIOTaMu. Hcronmb3yemblii B JaHHOM JIOKYMEHTE TEPMHH
«(papmaneBTHYECKH TpUEMIIeMasl COJb NPUCOCAUHEHUS OCHOBAHHS» IpeJHA3HAuYeH IS
0003HAYEeHHsI TEX COJIeH, KOTOPBIE COXPAHSIOT OMONOTHYECKYI0 3(PPEeKTHBHOCTh U CBOMCTBA
CBOOOIHBIX KHCJIOT, U KOTOpPBbIE HE SBISIOTCS OHWOJIOTMYECKH WM HWHBIM 00pa3oM

HEXEIAaTCJIIbHBIMU, O6pa30BaHHbIX C HEOPraHNYECKUMH OCHOBAHUAMU.
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Hcnonp3yeMblii B TaHHOM JOKyYMEHTe TepMHUH «Oydep» O3Ha4aeT pacTBOpP, COAEPIKALIHIA
cnalyro KHCJIOTY U CONPSDKEHHOE C KUCJIOTOI OCHOBAaHUE, KOTOPBIN IIOMOTaeT PEeAOTBPATUTh

M3MEHeHUs nokasarens pH.

Kak ncnosnp3yercst B JaHHOM JIOKYMEHTE, TEPMHUHBI «TeparneBTuiaecku 3ppexTrBHas 103a» H
«3(p(eKTHBHOE KOJIMYECTBO» MOAPA3yMEBAKOTCS KaK 00O3HAYarOINe KOJNYECTBO KHCIION O~
TJIFOKO3U/1a3bl, W/WIM MUIIIYyCTaTa, W/WIN UX KOMOWHAIMM, KOTOPOE SIBJISIETCS] JOCTATOYHBIM
IUIL TOTO, YTOOBbI BBI3BATh TEPAINEBTHUECKUI OTBET y CyObekra. TepameBTHUECKUIl OTBET
MOXET TPENCTaBIATh OO0 m000M OTBET, KOTOpPBIN NOJb30BaTENb (HApPUMED, Bpad-
KOHCYJITAHT) Pacro3HaeT Kak 3((QeKTUBHBbI OTBET Ha TEPANHUIO, OXBATHIBAIOINUI JIIOOBIE
CypporaTHble KJIMHHYECKHE MapKepbl WJIM CUMIITOMBI, ONHCAHHbIE B JAHHOM JIOKYMEHTE U
U3BECTHBIE M3 YPOBHA TeXHUKU. TakuM oOpa3om, B MO MEHbINEH Mepe OJHOM BapUaHTE
OCYLIECTBJIEHHsS TEPANEeBTUYECKUI OTBET MOXKET TMpPEACTaBIsATh COOOH yMEHbLICHUE
MHTEHCUBHOCTH MJIM MHIMOMPOBAaHHE OHOTO MM OO0Jiee CUMITOMOB WJIM MapKepoB OOJe3HU
Ilomne, w3BeCTHBIX M3 YpPOBHS TeXHUKH. CHMOTOMBI MM Mapkepbl Oosnesnu I[lomme
BKJIIOYAIOT 0€3 OrpaHWYeHUs] NOHIKEHHYI0 aKTHBHOCTb KHCJIOH O-TNIFOKO3HMIa3bl B TKAHX,
KapAHOMHOIATHIO; KapAHOMETAIHIO; POrPECCUPYIOINYIO MBIIIEYHYIO CIa00CTh, OCOOEHHO B
TYJIOBUINE WIM HIWKHUX KOHEYHOCTSX; TIJIyOOKYIO THIIOTOHHIO, MAaKpOIJIOCCHIO (M B
HEKOTOPBIX CJIy4Hasix MPOTPY3HUIO sI3bIKA), 3aTPyAHEHHBbIE TJIOTAHUE, COCAHWE W/WIMA MpHEeM
NWIIY, JBIXaTeJIbHYI0 HEIOCTATOYHOCTb, TEeMaTOMErajui0 (YMEPEHHYI0); BSUIOCTh MBI
aMua;, apedeKCHIo; HEeMepeHOCHMMOCTh (PU3MUECKON HAarpy3KH; OIBIMIKY NpU (Ppu3HyuecKoi
Harpy3ke; OpPTOIHOY; alHO3 BO BPEMs CHA, YTPEHHHUE TOJIOBHbIE OOJIM, COHJIMBOCTD; JIOPAO3
W/WIIN CKOJIMO3; YMEHBIICHHBbIE TIyOOKHe CyXOXXWJIbHBbIE pedieKkchl; O0ib B TMOSCHUIE U
HECOOTBETCTBHE KJIIOYEBBIM 3TallaM JBUTATENBHOrO pas3Butus. Clenyer OTMETUTh, YTO
KOHIIEHTPAIUsl MUTJIYCTaTa, KOTOpash OKa3blBA€T WHTHOUPYIOIMUN 3(PQPeKT Ha KUCIYIO O-
TJIFOKO3U/Ia3y, MOXKET COCTaBISITh «3(P(PEKTHBHOE KOJIMYECTBO» U LEJIeH HACTOSIIEro
n300peTeHnst BBUAY pa3daBiieHus (M MOCIEOYIOLUIEro CABUra CBS3BIBAHMM HM3-32 U3MEHEHUS
paBHOBECHOTO coOCTOstHMs W pH), OHOZOCTYMHOCTH W MeTadoMu3Ma MUTIycTata Mpu

BBEICHUM 1N ViVO.

TepaHeBTI/ILIeCKI/Iﬁ OTBET MOXKET TaKXKE€ BKIHOYATb MOJICKYJIAPHBIE OTBETBI, TAKHE KakK
HAKOIUICHHE TJIMKOT€Ha, Mpojudepanysi JU30COM H 00pa3oBaHHE ayTO(parndecKux 30H.
TepaHeBTI/ILIeCKI/Ie OTBE€TBI MOXKHO OLECHUBATH NYTEM CpPAaBHCHHSA (1)I/ISI/IOJ'IOFI/ILIGCKI/IX u

MOJIEKY JIIPHBIX PEaKLNH MBIIIEYHOW OMOTNCHH 10 U TOCHe jedeHus ¢ momombio thGAA, kak
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OMMCAHO B JIAHHOM JOKyMeHTe. Hampumep, KOJMYECTBO TMIIMKOT€HA, NMPUCYTCTBYIOLIETO B
oOpasuax OMOICHH, MOKHO HCIOJIb30BATh KaK MapKep IJIsl ONPEeAeTeHHUs] TEPAeBTUIECKOTO
otBeta. Jlpyroii mpumep BKimouaer Omomapkeprel, Takue kak LAMP-1, LC3 u nucdepnus,
KOTOpPbIE MOJKHO HCIIOJIb30BaTh KAaK HMHAUKATOP JIM30COMHOW AMCHYHKIMH HAKOIIJICHHUS.
Hamnpumep, obpasupl Onorncuu MbIIIL, COOpaHHBIE O U MOCIE JIedeHHs ¢ ToMOoInbio ThGAA,
ONMMCAHHON B MJAaHHOM JOKYMEHTE, MOJKHO OKpAIIMBATh C HCIOJBb30BAHHUEM AHTHTEIA,

KOTOPOC pacCriO3HACT OAWH U3 6I/IOMapKepOB,

Hcnonp3yeMblil B JaHHOM JOKYMEHTE TEPMUH «(PEPMEHTHO3AMECTUTENIbHAS Tepanusy WM
«ERT» mnonmpasymeBaeTcsi kak OOO3HA4YalOIIMN BBEAECHHWE HEHATUBHOIO OYHUINEHHOI'O
dbepmenta uHANBUAYYMY C neduuurom takoro ¢epmeHta. Beogumeiil Oeok MokeT ObITh
NOJIyYeH W3 MPUPOIHBIX HCTOYHUKOB WJIM TIOCPEICTBOM PEKOMOMHAHTHOW 3KCIIPECCHH.
Tepmun Takke 00O3HaUaeT BBEACHHE OYMIIEHHOTO ()epMEHTa MHAMBHAYYMY, KOTOPOMY IO
APYTHMM TPUYMHAM HEOOXOAMMO BBEICHHE OYMIIEHHOrO (epMeHTa WM MNOJydarolemy
NOJIb3Y OT 3TOro. B 1o MeHblIeil Mepe 0HOM BapuaHTe OCYLIECTBICHUS TAKOH MHIUBUIYYM
CTpajgaeT OT HeOCTAaTOUHOCTH (epMeHTa. BBOMUMBIH (PepMEHT MOXKET MpeACTaBIsATh COOOH
OYMILIEHHBIIT PEeKOMOWHAHTHBIN (PEPMEHT, MOJYUEHHBIH in Vitro, Win OEJOK, OUUIIEHHBIH U3
BBIZIEJICHHON TKAHU TN JKHJKOCTH, TAKOH KaK, HAIPUMep, ITALEHTA HIJIM MOJIOKO JKUBOTHBIX,

WM U3 PACTEHU.

Ucnonp3yemblii B JaHHOM  JOKyMEHTE€ TEPMHUH «KOMOWHHPOBaHHAsl  TEPAIUs»
NoJpa3yMeBaeTcsi Kak o0O3Hauaromui 000 BUI Teparuu, MPU KOTOPOM IBa wiu Oojee
OTAENbHBIX TEPANeBTHYECKHX CPENCTB BBOAST OJHOBPEMEHHO WIJIM TIOCJIEAOBATENbHO. B
OJHOM BAapHUAHTE OCYLIECTBJICHUS pE3yJIbTaThl KOMOWHUPOBAHHOW TEPANUU SIBJISFOTCS
YJIYYLIEHHBIMU IO CPaBHEHUIO C 3((EeKTOM KaKIOro BHIA TEPANHH, OCYIIECTBJIIEMOTO B
OTAENBHOCTH. YCHJICHHE MOXKET BKJIIOUaTh JI00oe yiyuineHue >¢¢exra pa3iudHbIX BUAOB
TEpaIruy, KOTOPOE MOKET MPUBOAUTH K OJIArONPHUSITHOMY pe3yJIbTaTy 1O CPAaBHEHUIO C
pe3yJbTaTaMH, JOCTUTa€MbIMH C T[IOMOIUBIO BHJIOB TEPAaNHH, OCYIIECTBISIEMbIX B
OTAENBHOCTH. YCHIEeHHbIe 3>(PQPEeKT WM pPe3yJbTaTbl MOTYT BKIKOYATh CHHEPIHYECKOE
yCHJICHHE, TZie YCWICHHBIH 3¢ (eKT mpeBblmaeT agauTuBHbIe 3(dexTsl Kaxmoi Tepanuu,
OCYIIECTBJIIEMON B OTHENBHOCTH, QANUTHBHOE VYCHJIEHHE, TI7€ YCUJICHHBbIH 3(deKT
NPAaKTUYECKU pPaBeH agAUTUBHOMY »3((deKTy Kakmol Tepamuy, OCYLIECTBIsIEMOH B
OTAENbHOCTH, WK 3((EeKT, MEHbIINH YeM aJANTUBHBIN, I7Ie yCHIIEHHBIH 3QQeKT sABIsIeTcs

Oonee cnaObiM, YeM anauUTUBHBIA 3(G(GEKT KaKOoW Tepamud, OCYIIEeCTBISIEMOH B
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OTAENBbHOCTH, HO BCE K€ JydlmHM, 4eM 3(P(eKT KaKOoW Tepanuu, OCyINeCTBIIEMOH B
OTAENbHOCTH. YCWIeHHbI 3(Q(EeKT MOXKHO H3MEPHUTh C IOMOIIBI) JIFOOBIX CIIOCOOOB,
HU3BCCTHBIX U3 YPOBHA TEXHUKHU, C MIOMOLIbIO KOTOPBIX MOXKHO U3MCPUTH 3(1)(1)6KTI/IBHOCTI:; NN

pe3yJIbTaT JIEUEHMsI.

TepMUH «ONHOBPEMEHHO», MCMOJb3YyEMBIi B JAHHOM JOKYMEHTE, IOJpa3yMeBaeTCs Kak
0003Ha4AIOIUI «B TO K€ BPEMsl, YTO W» WM «B Pa3yMHO KOPOTKUH NMEPUOJ BPEMEHHU A0 WU
nocJyie», 4to OyAeT MOHATHO CNELHAINCTy B JaHHOW oOnactu. Hanpumep, ecnu aBa cpencTsa
11 JIeYeHUs] BBOJAT OJHOBPEMEHHO APYT C APYrOM, TO OAHO CPEACTBO AJIS JIEYEHHs] MOXKHO
BBOAMTHb 10 WM IOCJIE€ APYrOro CpeAcTBa [Jsl JIEUEHHUs, fenas IONpaBKy Ha Bpems,
HeoOXOoAUMOe Ul IOATOTOBKH MOCJIEAHEr0 U3 ABYX CPEenCTB AJis JieueHus. CliefoBaTeNbHO,
«OTHOBPEMEHHOE BBEECHHE» JBYX CPEACTB JUI JIEUeHHUs BKIOYAaeT 0Oe3 OrpaHHYeHUS
BBEJIEHHE OJTHOTO CPEACTBA AJISI JICYEHHsI BCIIEN 33 PYTUM uepe3 NpuOausuTenbHo 30 MUHYT
Wi MeHblne, npuOmmsutenbHo 30 MuHYT, 20 MUHYT WM MeHbIue, mpuOausurenbHo 20
MHHYT, NPHONU3UTENIBHO 15 MuHYT, npuOau3uTensHo 10 MUHYT, MPUOTU3UTENBHO 9 MUHYT,
NpuONIU3UTENIBHO 8 MMHYT, NPUOIM3UTENBHO 7 MHHYT, NPUOIM3HTENBHO 6 MHUHYT,
NpUONIU3UTENPHO S5 MUHYT, NPHONU3UTENbHO 4 MMHYTBI, NPUONU3UTENBHO 3 MUHYTHI,

NPUOTU3UTENIBHO 2 MUHYThI, TPUOTU3UTENbHO | MUHYTY WM MeHee ueM | MUHYTY.

«bonesup Ilomme» oTHOCHTCS K ayTocoMHO-peueccuBHOM LSD, xapakrepusyromierics
aeuuUTOM AKTHMBHOCTH KHCIOW anmbda-rmokosugasel  (GAA), koropas yXyAmaer
MeTabOJIM3M JIN30COMHOTO TiuKoreHa. Jleguuur ¢epMeHTa NPUBOAUT K HAKOIUICHHUIO
JU30COMHOTO TJIMKOT€HA W TPUBOIUT K MPOrPECCHPYIOUIeH CIaboCTH  CKEJeTHOU
MYCKYJIATyPbl, CHIKEHUIO CEPACYHOHN NEesSTeNIbHOCTH, ABIXaTEIbHOW HEIOCTATOYHOCTH W/ WU
yxynumennto aesrenpHocTH LIHC Ha mo3nHux craausx 3aboneBanus. [ eHeTHUECKHE My TaLlH
B reHe GAA MPUBOAAT WIH K YMEHBLUICHUIO 3KCTIPECCUH, WM K TOJYyYE€HHIO MYTaHTHBIX
dopMm (epMeHTa C WU3MEHEHHOUW YCTOWYMBOCTBEIO W/WUJM C OHMOJOTHYeCKONH aKTUBHOCTBIO,
KOTOpbIE B KOHEYHOM HTOre MPUBOISIT K BO3HHUKHOBEHHIO 3a00yieBaHUSI (CM., B OCHOBHOM,
Hirschhorn R, 1995, Glycogen Storage Disease Type II: Acid a-Glucosidase (Acid Maltase)
Deficiency, The Metabolic and Molecular Bases of Inherited Disease, Scriver et al., eds.,
McGraw-Hill, New York, 7th ed., pages 2443-2464). Tpu ycTaHOBIIEHHbIE KIUHHYECKUE
¢dopmbr Ooneznn Ilomne (MiaaneHuecKasi, FOHOIIECKAs! M B3POCIasi) KOPPEIUPYIOT C YPOBHEM
OCTaTOYHOH akTHBHOCTH O-Troko3uzasbl (Reuser A J et al., 1995, Glycogenosis Type 11

(Acid Maltase Deficiency), Muscle & Nerve Supplement 3, S61-S69). Mnanenueckast popma
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oonesnu Ilomne (I Tuma mam A), Haubojiee 4acTO BCTpEUAIOLIAsiCs U HauOoJiee TsKeas,
XapaKTepU3yeTcsi 3aJepiKKOi B Pa3BUTHH, OOIIMM MOHMKEHHBIM TOHYCOM, TUIepTpoduei
cepala M KapIUOPECHHPAaTOPHON HENOCTATOYHOCTHIO B TEUEHHWE BTOPOTO TOAA KH3HH.
IOnomeckas popma 6one3nn [Tomne (I Tuna wim B) siBisieTcst mpOMEKYTOUHOMN IO TSDKECTH
U XapakTepusyercss mpeoOsialaHMeM CHUMITOMOB, CBSI3aHHBIX C  MBIILAMH, 0Oe3
kapauoMeranuu. MHauBuayymsl ¢ roHoLeckoi ¢popmoii 6one3nu I[Tommne oObIMHO yMUPAIOT
10 poctrxkeHus 20-JeTHEero BO3pacta u3-3a AbIXaTeIbHON HeAOCTaTOYHOCTU. bosesns [Tomne
y B3pocabix (III tunm wnmm C) gacTto mposiBisieTcss B BHAE MEIUIEHHO IPOrPECCHPYIOLIEH
MHOIIATUH, BOSHUKAIOIIEH B TOAPOCTKOBOM BO3PACTE HITH YK€ B KOHIIE IIECTOTO AECATHIICTHS
(Felicia K J et al., 1995, Clinical Variability in Adult-Onset Acid Maltase Deficiency: Report
of Affected Sibs u Review of the Literature, Medicine 74, 131-135). beuio nokaszaHo, 4to npu
Gonesnn Ilomme ©-rIIOKO3WA3a WHTEHCHBHO TOCTTPAHCISIIMOHHO —MOAU(DHULUPYETCS
TIOCPEICTBOM TJIMKO3MIIMPOBAHUS, (POCHOPUIMPOBAHHS U MPOTEOIUTHIECKOTO MPOLIECCHHTA.
JUtsi  ONTHMaNbHOTO  KaTalu3a IJIMKOreHa TpeOyeTcss XUMHMYEeCKOe IpeBpaleHHe
npenecTseHHNKa pasmepom 110 kunomansToH (x/la) B 3penbie Gopmbl pasmepom 76 u
70 xla myTem mnporeonus3a B jausocoMe. Mcmonb3yeMblli B JaHHOM AOKYMEHTE TEPMUH
«bonesnp Ilommne» oTHOCHTCS KO BceM Tumam Oone3nu [Tomme. JlekapcTBeHHbIE (POpMBI U
CXEMBbI JO3UPOBAHUS, PACKPBITbIE B JAHHOM JIOKYMEHTE, MOXKHO MCIIONIb30BATh IS JICUEHHUSI,

Hanpumep, 6oneznu [Tommne I Tuna, I1 Tuna wiu 111 Tumna.

«CyOBEeKTOM» WM «TALUEHTOMY» SIBJISIETCS MPENNOYTHTEIBHO YEJIOBEK, MPU 3TOM MOXKHO
TaKXKe TOABEPTaTh JEUSHHIO JPYTHX MJIEKOMUTAIOMNX U HEYEJOBEKONMOAOOHBIX JKUBOTHBIX,
UMEIOIUX HApPYyIICHUs, KOTOpPbIe BKJIIOYAIOT HAKOIUIeHHE TiukoreHa. CyOBeKTOM MOXKeT
OBITH TUIOZ, HOBOPOKACHHBIH, peOCHOK, IOHOMIA MM B3pOCHbId ¢ Oonesnbto ITomme wmu ¢
OPYyTMM HapyllIeHHEM, CBS3aHHBIM C JENOHHPOBAaHHEM WM HAaKOIJIEHHEM T[JIHKOreHa.
[IprMepoM MHAMBHAYYMa, KOTOPBIA TOAJIEKUT JICUYEHHIO, SIBJIICTCS WHAMBUAYYM (IUIOX,
HOBOPOKICHHBIN, peOeHOK, IOHOMA, TOAPOCTOK Wi B3pochbii yejoBek) ¢ GSD-II
(mampumep, ¢ mmagenudeckoii GSD-II, ronomeckoit GSD-II wimm GSD-II, BO3HUKIIEH BO
B3pOCJIOM Bo3pacte). MHIUBHUAYYM MOKET COIepKaTh OCTATOYHYH) aKTUBHOCTH GAA wiu
aKTUBHOCTb, He Moajaroulyrocs umepenuro. Hampumep, unmusuayym ¢ GSD-II moxer
uMeTh akTHBHOCT (GAA, KOTOpasi COCTaBsieT MeHee d4eM npubmusutensHo 1% ot
HopMmanbHOH akTuBHOCTH GAA (Miagenueckass GSD-II), axtuBHOCTE GAA, KOTOpas
coctasisieT npudausuTenbHo 1-10% ot HopmaneHO# akTuBHOCTH GAA (roBeHmbHas GSD-

II), nnmu axtuBHOCTE GAA, KOTOpasi coctamysieT npuoOIm3uTenbHo 10-40% OT HOpMabHOU
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aktuBHOCTH GAA (GSD-II y B3pocnoro). B HEKOTOpPBIX BapHaHTax OCYLIECTBICHUS CyOBEKT
WIA TALUEHT TpeacTaBisier cobol mammenra, «monydasmero ERT» wmm «y koroporo
nposenu 3ameHy ERT», oTHOcsmerocs k mauuenty c¢ Oonesnbto Ilomme, KOTOphI paHee
nojy4as (pepMEHTHO3aMECTUTENBHYIO TEpanuio. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS
CyOBeKT WJIM TAIMEeHT TMpencTaBisier coOol mammeHta «He mnojy4aBmero ERT»,
OTHOCAIIErocss K TMalueHty ¢ Oone3Hpto Ilomme, KOTOpBI paHee He moyyal
(bepMEeHTHO3aMECTUTENbHYIO Tepanuioo. B ompeneneHHbIX BapHaHTaxX OCYIIECTBIIECHHUS
CYOBEKT WM TAlMEHT SBJSETCS CIOCOOHBIM XOAWTH (HANpPUMEpP, MAlMEHT, CIOCOOHBIN
XOAUTh, y KoTtoporo mnposenu 3ameHy ERT, wnm mnaumeHrt, crnocoOHbI XOOWUTh, HE
nonyuasmuii ERT). B onpeneneHHbIX BapuaHTaX OCYIIECTBJICHUS CyOBEKT WM MAIMEHT
SIBJSIETCSI HECTIOCOOHBIM XOIMTh (HAMpUMep, MALHEHT, HEeCHOCOOHBIH XOAMTh, Y KOTOPOTO
nposenu 3ameHy ERT). Cratyc cmocoOHOro MM HECTIOCOOHOTO MOXKET OBbIThb OmpeneNeH C
MOMOIIBK) TecTa C I[IECTUMUHYTHOW Xoawnboir (6MWT). B HekoTOpbIX BapHaHTax
OCYLIECTBJIEHHs] MAaLMEHT, CIOCOOHBIN XOAWTH, SIBJIAETCS mHauueHT ¢ OojesHbo [lomrme,
KOTOpBIN criocobeH mpoity no Menbuieid mepe 200 metpos B Tecte OMWT. B HekoTOpbIX
BAPUAHTAX IALMEHTOM, HECIIOCOOHBIM XOIWTh, SIBJSIETCSl ManueHT ¢ Oojesnbio Ilomme,
KOTOPBbIi HE MOXET XOOUTh Oe3 TOCTOPOHHEW TMOMOIIM WU KOTOPBI TPUKOBAH K

UHBAJIUIHOU KOJISICKE.

TepMUHBI «JIEUUTHY M «JIEUYEHUE», HCIOJIb3yeMble B JAHHOM JIOKyMEHTE, OTHOCATCS K
OOJIerYeHnI0 OMHOrO0 WM 0ojiee CHUMITOMOB, ACCOLMHPOBAHHBIX C 3a0oyeBaHUEM, K
NPEAYNPEKACHUI0 HJIM OTCPOYKE BO3HUKHOBEHHSI OJHOrO WM Oojee CHMITOMOB
3a0oneBaHuss WU K YMEHBIIEHUIO TSDKECTH WJIM YacTOThl BO3HUKHOBEHHUSI OIHOTO WU
Oonee cumMnTOoMOB 3a0oneBaHus. Hampumep, Je4eHHE MOXKET O3HAYaTh YIIydLICHHE
KapIUOJIOTHUECKOro cratyca (Hampumep, YBEJIHUEHHEe KOHEYHO-IHACTONIMYECKUX W/WIIH
KOHEYHO-CHCTOJIMYECKUX OOBEMOB WJIM yMEHbBLICHHE, OOJIerdeHHue WM MpenyTnpekIeHHe
MPOTrPECCUPYIOIIEH KapAUOMHONATHH, KOTOPYIO, KaK MpaBujio, oOHapyxkuBaroT npu GSD-II)
Wi QyHKIMK JIETKUX (HApuMep, yBeJNYeHHe JKU3HEHHON eMKOCTHU JIETKUX 110 CPABHEHHUIO C
€MKOCTBIO Ha HCXOAHOM YPOBHE W/WJIH HOPMAJIM3aLUsl CHIDKEHHOTO HACBIIEHHSI KUCIIOPOIOM
BO BpeMsi KPHKA), YJIYUIIeHHe HEeBPOJIOTHYECKOrO PA3BUTHS W/WIIH JBUTATEIBHBIX HABBIKOB
(HampuMep, yBeJIHUYEHHE MOoKas3aTelsi mpu oueHke mo mkane AIMS); cHuwkeHue ypoBHEH
[JIMKOT€HA B TKAHW WHIUBUAYyMa, TOPAKEHHOTO OSTHM 3a00jeBaHHeM; WU JIOObIe

KOMOMHaImu 3TUX 3¢¢dekToB. B OZHOM NPEANOYTUTENPHOM BapUAHTE OCYLIECTBICHUS
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JICYCHUE BKIIIOYACT YJIYUIICHUE KapAUOJIIOTNMYCCKOTO CTaTyCd, B HaCTHOCTHU, BBIPAXKAKOIIETOCH

B yMeHblIeHUH iy npeaynpexaennn GSD-II-acconunpoBaHHON KapAMOMHUONATHH.

TepMHUHBI «yJIydIIaTh), yBEIUIUBATLY U «CHUXKATDY, HCIIOJb3YEMbBIE B TAHHOM JIOKY MEHTE,
YKa3bIBalOT Ha YPOBHHU, KOTOPBIE CBS3aHbI C U3MEPEHNEM HA MCXOAHOM YPOBHE, & HIMEHHO, C
U3MEPEHHEM y TOro K€ HWHAMBUAYYyMa A0 Haudaja JIeUYeHUs, OMHCAHHOTO B JIAHHOM
JOKYMEHTE, WM U3MEPEHHUs] y KOHTPOJIbHOTO WHAMBUAYYMa (MJIM Y MHOTHUX KOHTPOJIBHBIX
UHJUBUYYMOB) IIPH OTCYTCTBHU JICUEHUSI, OTIUCAHHOTO B JAHHOM AOKyMeHTe. KOHTpONbHBIH
UHIUBUAYYM SIBIISIETCS HHIUBUAYYMOM, CTpajaromuM Takod >xe ¢opmoit GSD-II (imbo
MJIaIeHYeCKOH, I0BEHIJIBHOM, TMOO BO3HUKIIEH BO B3POCJIOM BO3PACTE), KaK U MOAJIEKAINN
JEUEHUI0 WHAMBHUAYYM, KOTOPBIH HMeEeT MpPHOJM3UTENbHO TaKOH >K€ BO3pacT, 4YTO HU
VHIVBHAYYM, MOUIEKALINN JIedeHHI0 (4TOOBI 00ecneynBaTh BO3MOXKHOCTb COMOCTABIICHUS
craguii 3a0oyeBaHMS WHIUBUAYYMA, MOJYYAlOIIEro JieYeHHe, M KOHTPOJbHOTO(-bIX)

UHIUBUAYYMa(-0B)).

Ucnonb3dyemble B JAHHOM JOKYMEHTE€ TEPMHHBI (MPHOJM3UTEIBHO» U KIIPUMEPHO»
NOAPA3yMEBAIOTCS Kak O0O3HAuarolMe MNPUEMJIEMYK) CTeNeHb TMOTrPEIHOCTH IS
U3MEPSIEMOI BEJIMYUHBI C YYETOM MPHUPObI WM TOYHOCTH U3MepeHuil. Hampumep, creneHb
MOIrp€IIHOCTH MOXKET YKa3bIBATHCA KOJHMYECCTBOM 3HaYallUX YUCCI, NMPEAYCMOTPEHHBIX IJIA
HN3MCPEHUSA, KaK ITOHUMACTCA B HaHHOﬁ O6.HaCTI/I TEXHHUKH, U BKJIHOYACT 663 OrpaHUYCHUA
u3MeHeHue Ha + | Hanbosee TOYHOro 3HAYAIIero YHC/a, MPEACTABICHHOTO JUISI M3MEPEHMUS.
Tunudxeie WJUTIOCTPATUBHBIE CTCTICHU IMOTPCIIHOCTU HaXOAATCs B IIPEACIax 20 MMPOLUECHTOB
(%), npennmoutuTenbHo B mpenenax 10% u Ooyiee mpeAnoYTHTENHHO B Tpeneiax 5% oOT
YKa3aHHOI'O 3HA4Y€HHsA WKW AUaIla3OHa 3HayeHud. YuciaoBbIe BCJIMYWHDBI, NPHUBECICHHBIC B
AaHHOM OOKYMEHTE, ABJIAKOTCA MPUMEPHBIMHA, €CJIIM HE YKA3dHO MHOE, YTO O3HAYA€T TO, 4UTO
TEPMHUH ((HpI/I6J'II/ISI/ITeJ'IbHO» WU KTIIPUMEPHO» MOXKET SABJIATBCA NPCATNOJIOXKUTEIbHBIM, €CJIU

HE YKa3aHO TOYHO.
II. PexomOuHaHTHAas yesioBeUyecKasi KHcjaasi o-rJioko3uaasa (rhGAA)

B HeKoTOpBIX BapHaHTaxX OCYINECTBIEHHs PEKOMOWHAHTHAs 4YeJOBeUecKas KHchas o-
IJIOKO3U/Ia3a  MpencTaeisier  coboil  depMmeHT,  comepykamMii  aMHUHOKHCIIOTHYIO
MoclieIoBaTeIbHOCTD, TipenctasneHdyo nmog SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 4
wim SEQ ID NO: 5. B Hexkoropeix BapmaHtax ocymectieHust thGAA xkomgupyercs

HYKJICOTHJIHOH TOCJIeIOBATENBHOCTHIO, TpencTasiennoi noa SEQ ID NO: 2.
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Tabanua 1. HykneoTnaHbie nocjie10BaTeIbHOCTH H 0eJIKOBbIE NOCJIeJ0BATeIbHOCTH

SEQ
ID
NO:

IMocaeaoBareIbHOCTH

1

MGVRHPPCSHRLLAVCALVSLATAALLGHILLHDFLLVPRELSGSSPVLEET
HPAHQQGA

SRPGPRDAQAHPGRPRAVPTQCDVPPNSRFDCAPDKAITQEQCEARGCCYIP
AKQGLQGA
OMGQPWCFFPPSYPSYKLENLSSSEMGYTATLTRTTPTFFPKDILTLRLDVM
METENRLH

FTIKDPANRRYEVPLETPRVHSRAPSPLYSVEFSEEPFGVIVHRQLDGRVLLN
TTVAPLF

FADQFLQLSTSLPSQYITGLAEHLSPLMLSTSWTRITLWNRDLAPTPGANLY
GSHPFYLA

LEDGGSAHGVFLLNSNAMDVVLQPSPALSWRSTGGILDVYIFLGPEPKSVV
QQYLDVVGY

PFMPPYWGLGFHLCRWGYSSTAITRQVVENMTRAHFPLDVQWNDLDYMD
SRRDFTFNKDG

FRDFPAMVQELHQGGRRYMMIVDPAISSSGPAGSYRPYDEGLRRGVFITNE
TGQPLIGKV

WPGSTAFPDFTNPTALAWWEDMVAEFHDQVPFDGMWIDMNEPSNFIRGSE
DGCPNNELEN

PPYVPGVVGGTLQAATICASSHQFLSTHYNLHNLYGLTEAIASHRALVKAR
GTRPFVISR

STFAGHGRYAGHWTGDVWSSWEQLASSVPEILQFNLLGVPLVGADVCGFL
GNTSEELCVR

WTQLGAFYPFMRNHNSLLSLPQEPYSFSEPAQQAMRKALTLRYALLPHLYT
LFHQAHVAG

ETVARPLFLEFPKDSSTWTVDHQLLWGEALLITPVLQAGKAEVTGYFPLGT
WYDLQTVPI

EALGSLPPPPAAPREPATHSEGQWVTLPAPLDTINVHLRAGYTIPLQGPGLTT
TESRQQP

MALAVALTKGGEARGELFWDDGESLEVLERGAYTQVIFLARNNTIVNELV
RVTSEGAGLQ

LQKVTVLGVATAPQQVLSNGVPVSNFTYSPDTKVLDICVSLLMGEQFLVSW
C

cagttgggaaagctgaggttgtcgecggggccgegggtegaggtcggggatgaggcageaggtaggacagtgacct
cggtgacgcgaaggaccecggecacctetaggttetectegtecgeccgttgttcagegagggaggctctgggectge
cgcagctgacggggaaactgaggeacggagegggcctgtaggagetgtccaggecatctccaaccatgggagtgag
geacccgecectgetecccaccggcetectggecgtetgegecctegtgtecttggeaacegetgeactectggggeacatce
ctactccatgatttcctgetggttccccgagagetgagtggctectcececagtectggaggagactcacccageteacca
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gcagggagccagcagaccagggecccgggatgeeccaggeacaccccggecgtcccagageagtgeccacacagt
gcgacgtccececcaacagecgcettcgattgegeccctgacaaggecatcacccaggaacagtgegaggeccgegg
ctgctgetacatcectgcaaageaggggctgcagggageccagatggggcagecctggtacttettcccacccageta
ccccagcetacaagetggagaacctgagetectetgaaatgggetacacggecaceetgaccegtaccacceecacctt
cttccccaaggacatectgaccectgeggetggacgtgatgatggagactgagaaccgectcecacttcacgatcaaagat
ccagctaacaggcgctacgaggtgcccttggagaccecgegtgtccacagecgggeaccgtecccactctacagegt
ggagttctccgaggageccttcggggtgatcgtgcaccggeagetggacggecgegtgctgctgaacacgacggtgg
cgececctgttetttgcggaccagttecttcagetgtecacctegetgecctegeagtatatcacaggectcgecgageace
tcagtcccctgatgetcageaccagetggaccaggatcaceetgtggaaccgggaccttgegeccacgeecggtecg
aacctctacgggtctcaccctttctacctggegetggaggacggegggteggeacacggggtgttectgctaaacagea
atgccatggatgtggtcctgecagecgagecctgeecttagetggaggtegacaggtgggatectggatgtctacatctte
ctgggceccagageccaagagegtggtgcageagtacctggacgttgtgggatacecgttcatgecgecatactgggg
cctgggcttccacctgtgecgetggggctactectecacegcetatcacccgecaggtggtggagaacatgaccaggge
ccacttcccectggacgtecaatggaacgacctggactacatggacteccggagggacttcacgttcaacaaggatgg
cttccgggacttcccggecatggtgcaggagetgeaccagggeggecggegcetacatgatgategtggatectgecat
cagcagctcgggecctgecgggagetacaggeectacgacgagggtetgeggaggggggttttcatcaccaacgag
accggccagecgetgattgggaaggtatggcccgggtecactgecttcececgacttcaccaaccccacageectggee
tggtgggaggacatggtogctgagttccatgaccaggtgeccttcgacggceatgtggattgacatgaacgagectteca
acttcatcagaggctctgaggacggcetgecccaacaatgagetggagaaccecaccctacgtgectggggtegttegeg
ggaccctccaggeggecaccatctgtgectecagecaccagtttetctccacacactacaacctgeacaacctctacgg
cctgaccgaagecatcgectcccacagggegetggtgaaggetcgggggacacgececatttgtgatctecegetegac
ctttgetggecacggecgatacgecggecactggacgggggacgtgtegagetectgggageagetegectecteeg
tgccagaaatcctgeagtttaacctgetgggggtgectetggtcggggccgacgtetgeggcettecetgggeaacaccte
agaggagctgtgtgtgcgctggaccecagetggggeccttctaceecttcatgecggaaccacaacagectgeteagtetg
ccccaggagecgtacagettcagegagecggeccageaggecatgaggaaggecctcaceetgegetacgeactee
tcceccacctcetacacactgttccaccaggeccacgtegegggggagaccgtggeceggecccetetteetggagttece
caaggactctagcacctggactgtggaccaccagcetectgtgggeggaggecctgetcatcaccccagtgetecagge
cgggaaggccgaagtgactggctacttceecttgggcacatggtacgacctgcagacggtgccaatagaggeccttgg
cagccteecacceccacctgeagetecccgtgagecagecatccacagegaggggeagtgggtgacgetgeeggec
ccectggacaccatcaacgtccacctecgggetgggtacatcatceecctgeagggecctggectcacaaccacagag
tccecgecageageccatggeectggetgtggecctgaccaagggtggagaggcccgaggggagcetgttetgggacg
atggagagagcctggaagtectggagegagggecctacacacaggteatcttcectggecaggaataacacgatcgte
aatgagctggtacgtgtgaccagtgagggagctggectgcagetgecagaaggtgactgtectgggegtggecacgge
gccccageaggtectctecaacggtgtecctgtetccaacttcacctacagecccgacaccaaggtectggacatetgtg
tctcgetgttgatgggagagcagtttetegtcagetggtgttagecgggcggagtgtgttagtetctccagagggaggct
ggttccccagggaageagagectgtgtgcgggcageagetgtgtgecgggectggggattecatgtgteacctggage
tgggcactaaccattccaagecgecgeategettgtttccacctectgggecggggctetggeccccaacgtgtetagg
agagctttctecctagatcgeactgtgggccggggcectggagggctgctctgtgttaataagattgtaaggtttgccctec
tcacctgttgccggeatgegggtagtattageccacceccctecatetgttcccageaccggagaagggggtactcaggt
ggaggtotegostatgcacctgagetectgettcgegectgetgetetgecccaacgegaccgettcccggetgecca
gagggctggatgectgecggtecccgageaagectgggaactcaggaaaattcacaggacttgggagattctaaatett
aagtgcaattattttaataaaaggggcatttggaatc

MGVRHPPCSHRLLAVCALVSLATAALLGHILLHDFLLVPRELSGSSPVLEET
HPAHQQGA

SRPGPRDAQAHPGRPRAVPTQCDVPPNSRFDCAPDKAITQEQCEARGCCYIP
AKQGLQGA

OMGQPWCFFPPSYPSYKLENLSSSEMGYTATLTRTTPTFFPKDILTLRLDVM
METENRLH
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FTIKDPANRRYEVPLETPRVHSRAPSPLYSVEFSEEPFGVIVHRQLDGRVLLN
TTVAPLF

FADQFLQLSTSLPSQYITGLAEHLSPLMLSTSWTRITLWNRDLAPTPGANLY
GSHPFYLA

LEDGGSAHGVFLLNSNAMDVVLQPSPALSWRSTGGILDVYIFLGPEPKSVV
QQYLDVVGY

PFMPPYWGLGFHLCRWGYSSTAITRQVVENMTRAHFPLDVQWNDLDYMD
SRRDFTFNKDG

FRDFPAMVQELHQGGRRYMMIVDPAISSSGPAGSYRPYDEGLRRGVFITNE
TGQPLIGKV

WPGSTAFPDFTNPTALAWWEDMVAEFHDQVPFDGMWIDMNEPSNFIRGSE
DGCPNNELEN

PPYVPGVVGGTLQAATICASSHQFLSTHYNLHNLYGLTEAIASHRALVKAR
GTRPFVISR

STFAGHGRYAGHWTGDVWSSWEQLASSVPEILQFNLLGVPLVGADVCGFL
GNTSEELCVR

WTQLGAFYPFMRNHNSLLSLPQEPYSFSEPAQQAMRKALTLRYALLPHLYT
LFHQAHVAG

ETVARPLFLEFPKDSSTWTVDHQLLWGEALLITPVLQAGKAEVTGYFPLGT
WYDLQTVPI

EALGSLPPPPAAPREPATHSEGQWVTLPAPLDTINVHLRAGYIIPLQGPGLTT
TESRQQP

MALAVALTKGGEARGELFWDDGESLEVLERGAYTQVIFLARNNTIVNELV
RVTSEGAGLQ

LQKVTVLGVATAPQQVLSNGVPVSNFTYSPDTKVLDICVSLLMGEQFLVSW
C

MGVRHPPCSHRLLAVCALVSLATAALLGHILLHDFLLVPRELSGSSPVLEET
HPAHQQGA

SRPGPRDAQAHPGRPRAVPTQCDVPPNSRFDCAPDKAITQEQCEARGCCYIP
AKQGLQGA

OMGQPWCFFPPSYPSYKLENLSSSEMGYTATLTRTTPTFFPKDILTLRLDVM
METENRLH

FTIKDPANRRYEVPLETPHVHSRAPSPLY SVEFSEEPFGVIVRRQLDGRVLLN
TTVAPLF

FADQFLQLSTSLPSQYITGLAEHLSPLMLSTSWTRITLWNRDLAPTPGANLY
GSHPFYLA

LEDGGSAHGVFLLNSNAMDVVLQPSPALSWRSTGGILDVYIFLGPEPKSVV
QQYLDVVGY

PFMPPYWGLGFHLCRWGYSSTAITRQVVENMTRAHFPLDVQWNDLDYMD
SRRDFTFNKDG

FRDFPAMVQELHQGGRRYMMIVDPAISSSGPAGSYRPYDEGLRRGVFITNE
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TGQPLIGKV

WPGSTAFPDFTNPTALAWWEDMVAEFHDQVPFDGMWIDMNEPSNFIRGSE
DGCPNNELEN

PPYVPGVVGGTLQAATICASSHQFLSTHYNLHNLYGLTEAIASHRALVKAR
GTRPFVISR

STFAGHGRYAGHWTGDVWSSWEQLASSVPEILQFNLLGVPLVGADVCGFL
GNTSEELCVR

WTQLGAFYPFMRNHNSLLSLPQEPYSFSEPAQQAMRKALTLRYALLPHLYT
LFHQAHVAG

ETVARPLFLEFPKDSSTWTVDHQLLWGEALLITPVLQAGKAEVTGYFPLGT
WYDLQTVPV

EALGSLPPPPAAPREPATHSEGQWVTLPAPLDTINVHLRAGYIIPLQGPGLTT
TESRQQP

MALAVALTKGGEARGELFWDDGESLEVLERGAYTQVIFLARNNTIVNELV
RVTSEGAGLQ

LQKVTVLGVATAPQQVLSNGVPVSNFTYSPDTKVLDICVSLLMGEQFLVSW
C

QQGASRPGPRDAQAHPGRPRAVPTQCDVPPNSRFDCAPDKAITQEQCEARG
CCYIPAKQG

LQGAQMGQPWCFFPPSYPSYKLENLSSSEMGYTATLTRTTPTFFPKDILTLR
LDVMMETE

NRLHFTIKDPANRRYEVPLETPRVHSRAPSPLYSVEFSEEPFGVIVHRQLDGR
VLLNTTV

APLFFADQFLQLSTSLPSQYITGLAEHLSPLMLSTSWTRITLWNRDLAPTPGA
NLYGSHP

FYLALEDGGSAHGVFLLNSNAMDVVLQPSPALSWRSTGGILDVYIFLGPEP
KSVVQQYLD

VVGYPFMPPYWGLGFHLCRWGYSSTAITRQVVENMTRAHFPLDVQWNDL
DYMDSRRDFTF

NKDGFRDFPAMVQELHQGGRRYMMIVDPAISSSGPAGSYRPYDEGLRRGV
FITNETGQPL

IGKVWPGSTAFPDFTNPTALAWWEDMVAEFHDQVPFDGMWIDMNEPSNFI
RGSEDGCPNN

ELENPPYVPGVVGGTLQAATICASSHQFLSTHYNLHNLYGLTEAIASHRALV
KARGTRPF

VISRSTFAGHGRYAGHWTGDVWSSWEQLASSVPEILQFNLLGVPLVGADV
CGFLGNTSEE

LCVRWTQLGAFYPFMRNHNSLLSLPQEPYSFSEPAQQAMRKALTLRYALLP
HLYTLFHQA

HVAGETVARPLFLEFPKDSSTWTVDHQLLWGEALLITPVLQAGKAEVTGYF
PLGTWYDLQ
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TVPIEALGSLPPPPAAPREPAIHSEGQW VTLPAPLDTINVHLRAGYIIPLQGPG
LTTTES

RQOQPMALAVALTKGGEARGELFWDDGESLEVLERGAYTQVIFLARNNTIV
NELVRVTSEG

AGLQLQKVTVLGVATAPQQVLSNGVPVSNFTYSPDTKVLDICVSLLMGEQF
LVSWC

B Hekoropbix BapmaHtax ocymectBieHHst thGAA xapakrepusyercs aMHHOKHUCIOTHOM
nocyenoBaTeIbHOCThI0O GAA aukoro Ttuma, npencrasneHHod nmox SEQ ID NO: 1, kak
onucano B marente CIIIA Ne 8592362, u umeer Homep nocryna B GenBank AHE24104.1
(GI:568760974). B Hekorophix BapuaHTax ocyiiectsieHuss rhGAA xapaxrtepusyercs
aMHHOKHCJIOTHON nocnenosarenpHocThi0 GAA nukoro tuma, kogupyemon SEQ ID NO: 2,
nocnenoarenbHocTh MRNA  kotopoit mmeer Homep noctyma B GenBank Y00839.1. B
HEKOTOpPBhIX BapuaHtax ocymectsieHnss rhGAA  xapakrepusyeTcs aMHUHOKHCIOTHON
nocienosarenbHOCcTei0 GAA  nmukoro Tuma, npenacrasneHHod nmoxy SEQ ID NO: 3. B
HEKOTOpPBhIX BapuaHtax ocymectsieHnss rhGAA  xapakrepusyeTcs aMHUHOKHCIOTHOH
nocnenosatenbHOCThI0O GAA, npencrasnennoit nog SEQ ID NO: 4, u umeer HoMep gocTyna
B HammonaneHoM 1neHTpe OuotexHonorudeckoi uHpopmarmu (NCBI) NP 000143.2. B
HEKOTOpBIX BapuaHTax ocyuectsieHus rhGAA npencrasisier coboli anrmoko3unasy anboda,
(bepMeHT YeIOBEYECKYI0 KUCIYIO O-TJFOKO3HMIa3y, KOOUPyeMyro Haubosee npeodianarouum

W3 IEBTU HAOIIOMaeMbIX rarutoTurioB rena GAA.

B Hekoropbix BapuaHTax ocyinectBieHuss thGAA M3HAYANIBHO SKCIPECCHPYETCS Kak
UMEIOIIast IOJTHOPA3MEPHYIO MocjaenoBarenbHOCTe GAA aukoro tuma u3 952 aMUHOKUCIIOT,
npusenenHas nogq SEQ ID NO: 1, u npu stom thGAA moasepraercsi BHY TPUKJIETOYHOMY
NPOLIECCUHTY, MpPH KOTOPOM VIAJISETCSl YacTh AMHMHOKHCIOT, HampuMmep TepBbie S0
amuHokucyor. CoorBerctBeHHO, ThGAA, cekperupyemasl KJIETKOH-XO3SIMHOM, MOXKET
comep:kath 0ojee KOPOTKYI0 aMHUHOKHCIIOTHYIO MOCIENOBATEeIbHOCTh, YeM tThGAA, kxoTopas
M3HAYAJIbHO JKCIPECCHPOBAJIACh B KIETKE. B ONHOM BapHWaHTe OCYINECTBJICHHs Oonee
KOPOTKHH 6enok XapaKkTepU3y eTcs AMHHOKHCIIOTHOMN MOCNIEA0BATENBbHOCTHIO,
npencrasnenroi nmoa SEQ ID NO: 5, koropast ornugaercst ot SEQ ID NO: 1 Tonbko TeMm, 4To
nepBble 56 aMHHOKHUCIIOT, COIEp’Kallie CUTHAIBHBIA MENTHA W MEeNTUA-NPEIIIEeCTBEHHUK,
OBLIM yJalieHbl ¢ TMOJy4eHHeM TakuM obOpaszom Oenka, comepskamero 896 aMHHOKHCIIOT.
Tax:ke BO3MOXKHBI APYTHE OTJIMYUS B KOJMYECTBE aMUHOKUCIIOT, KaK Hampumep, Hanu4ue 1,

2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15 unu Oonbiie neaeiuii, 3aMeH W/WIH BCTABOK 10
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CPaBHEHHUIO C aMUHOKUCIIOTHOM MOC/IeNoBaTeNbHOCThIO0, onmucanHor mox SEQ ID NO: 1 unn
SEQ ID NO: 5. B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS NPONYKT Ha ocHoBe ThGAA
COIEP’KUT CMeChb MOJIEKYJl PEKOMOWHAHTHOW YeJIOBEUECKOH KHUCIIOH O-TIIFOKO3UIA3HI,

HUMCHOIUX PASHYIO JIMHY B aMUHOKHUCJIOTAXx.

B Hexkoropeix BapmaHTax ocymectsieHus TrhGAA  comepKUT  aMHUHOKHCIOTHYIO
MOCJIEIOBATEIbHOCTh, KOTOpasi Ha 1o MeHblue mepe 90%, 95%, 98% unu 99% unenTuuHa
nocaenosatenbHocTd o SEQ ID NO: 1 unu SEQ ID NO: 5. Jlnsa pacuera UAEHTUYHOCTH
ABYX TOCJIEAOBATENHOCTEN MOXKHO MCIIONIb30BATh PA3JINYHbBIE AJITOPUTMBI H/HITH TIPOTPAMMBI
ana BelpaBHUBaHuUs, B ToM uucie FASTA unu BLAST, koropble AOCTYNHBI Kak 4acTb
NporpaMMHOrO makera s aHanmmuza mnocienoBatenbHocter GCG  (BuckoHcuHCKUM
yHuBepcureT, ManucoHn, Buckoncun, CIIA), U uX MOXHO HCHOJB30BaTh, HAIMpPHUMEpP, C
HAacTpolkamMu nmo ymonuaHuto. Hanpumep, npeaycMOTpeHbl NOJIUMIENTHABI, HA 110 MEHbLIEH
mepe 90%, 95%, 98% wunu 99% uaeHTHYHbIE KOHKPETHBIM IOJIMIENTHAAM, ONHCAHHBIM B
JAaHHOM JOKYMEHTE, U MPEATIOYTHTENBHO MPOSBISIIOIINE TPAKTUUECKH TaKue e (QyHKIHNH, a
TAKKe TOJMHYKJIEOTH/bl, KOAUPYIOIIUE TaKhe Noaunentunabl. Eciu He yka3aHO HHOE, TO
pacyer mokasaressi CXOoncTBa OyeT OCHOBbIBaThCs Ha mpuMeHeHnu BLOSUMG6G2. B ciyuae
npumenennss BLASTP npoueHTHOe 3Ha4YeHHE CXOACTBA OCHOBBIBAETCSI HA IMOJIOXKUTEIBHBIX
nokazarensix BLASTP, a mnpomnentHoe 3HaueHHE HIEHTUYHOCTH IMOCIEA0BATEIbHOCTEH
OCHOBBIBaeTCsl Ha mnokasarene uneHTuuHocred B BLASTP. «Ilokazarenu uaeHTHUHOCTH»
cormacio BLASTP mnoka3bBatOT KOJNMYECTBO M JOJKO OOIMMX OCTATKOB B Mapax
MIOCJIEZIOBATEILHOCTEH C BBICOKMM TMOKa3aTesieM MoJ00us, KOTOPBIE SIBJISIFOTCS UACHTUYHBIMUY,
U «TOJOXUTeNbHble mNokazaTenu» corjacHo BLASTP mnoka3biBarOT KOJUYECTBO U JIOJIIO
OCTaTKOB, JUJIsi KOTOPBIX IOKAa3aTeId BbIPABHUBAHMSI MMEIOT IOJIOKUTEJIbHbIE 3HAUEHUS U
KOTOpPbIE UMEIOT CXOXKECTb JAPYT € OpyroM. B HacTosimeMm n300peTeHHH MpenyCMOTPEHbI U
OXBaTBhIBAIOTCS aMMHOKHCJIOTHBIE IOCIENO0BATENbHOCTH, XapaKTepU3YIOLIUeCs] ATHUMU
CTEMEHSIMH WACHTUYHOCTH WJIM CXOACTBA WJIM JIFOOOW MPOMEKYTOUHOW CTETEHBIO
UIGHTUYHOCTH WJIM CXOZACTBAa C AMUHOKHCJIOTHBIMU MOCJIEA0BATENbHOCTSIMY, PACKPBITHIMU B
JAaHHOM JOKyMeHTe. [loNMHYyKJIeoTHAHbIE MOCIEAOBATEIbHOCTH CXOAHBIX MOJUNENTHIOB
BBIBOZSITCSI C TOMOINBID TE€HETHYECKOrO KOAAa W MOTYT OBITh IOJyYeHBbl C MOMOIIBIO
TPaOUIMOHHBIX CHOCOOOB, B YaCTHOCTH, IIOCPEICTBOM BOCCTAaHOBIEHHMS IO HX

AMHWHOKHCJIOTHBIM ITOCJICAOBATCIBbHOCTAM C UCIIOJIB30BAHUEM I'€CHETUYICCKOI'O Koaa.



45

B HekoTophix BapumaHTax ocymectsieHnss thGAA moaBepraeTcsi MOCTTPAHCISLIMOHHBIM
W/ VT XUMUYECKUM MOIHU(HKAIMSIM B OTHOM WK 0OJiee aMHHOKHCIIOTHBIX OCTaTKax Oejka.
Hanpumep, MeTHOHWHOBBIE U TPUNITO(PAHOBBIE OCTATKHA MOTYT IOABEPraThCs OKHCIEHUI0. B
Ka4yecTBe IPyroro npumMepa N-KOHIEBOH TJIyTaMUH MOKET 0Opa3oBbIBaThH MUpOrTyTamar. B
KayecTBe  APyroro  TmpuMepa  acmapardHOBbIE  OCTAaTKM  MOTYT  MOABEPraThCs
Ie3aMUINPOBAHUIO O aCMapariHOBON KUCJIOTHL B KauecTBe eme OIHOro mpuMepa OCTaTKU
aCmapariHOBOM KHCJIOTBl MOTYT TOABEPraTbCS M30MEPHU3ALUU 1O H30acraparuiHOBON
KUCJIOThL. B KauecTBe ele OJHOro npuMmepa HeClapeHHbIe ITUCTEHHOBBIE OCTATKH B Oeke
MOTyT 00pa30BBIBATh AUCYIb(PUAHBIE CBSI3U CO CBOOOIHBIM TNIyTATUOHOM /WA ITUCTEHHOM.
CoOTBETCTBEHHO, B HEKOTOPbIX BapHAaHTAX OCYIIECTBIEHUS (EPMEHT H3HAYAJIbHO
SKCIIPECCUPYETCS KaK conepsKaLuii AMUHOKHCIIOTHY IO MOCJIEIOBATEIbHOCTD,
npencrasieHHyto nog SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 4 unu SEQ ID NO: 5,
WIN aMMHOKHCJIOTHYIO TOCHefoBaTenbHOCTh, koxupyemyto SEQ ID NO: 2, u mpu stom
(bepMeHT moABepraeTcsi OMHON UK OoJiee U3 ATHX MOCTTPAHCIILMOHHBIX W/WJIA XUMHYECKUX

mMoaudukarmi. Takre Moau(pUKAIN TaK)Ke BXOAAT B 00BEM HACTOSIIEr0 H300pETEeHHS.
III.  N-ceszaHHoe riiuko3uanposanne rhGAA

B onunouHo# monekyne thGAA cymecTByeT ceMb MOTEHLUAIBHBIX CAHTOB N-CBS3aHHOTO
IJIMKO3WINPOBAHUS. OJTH TMOTEHLHANbHblE CAWThl T[VIMKO3WJIMPOBAHUS HAXOISATCS B
cinenyromux nojoxkeHussx SEQ ID NO: 5: N84, N177, N334, N414, N596, N826 u N869.
IMonoGHBIM 00pa3oM, AJisi OJHOPA3MEPHON aMHUHOKHCIIOTHOM nocnenosarensHoctd SEQ ID
NO: 1 »TH mNOTeHUMAJbHbIE CAaWThl T[VIMKO3WJIHMPOBAHUS HAXOAATCS B  CIEAYIOLIUX
nojoxeHusix: N140, N233, N390, N470, N652, N882 u N925. [/lpyrue Bapuantsl thGAA
MOTYT COfAepXaTb AaHaJOTWYHbIE CAalThl T[VIMKO3UJIUPOBAHUS B  3aBUCUMOCTH  OT
MECTOIOJIOKEHHSI aCTIaParMHOBBIX OCTaTkoB. OOBIMHO mocnenoBareabHOCTH Asn-X-Ser uiu
Asn-X-Thr B aMUHOKHCJIOTHOW MOCJIEAOBATEIbHOCTH OeJKa YKa3bIBAIOT HA MOTEHLUATbHBIE

CaThI TTIUKO3UJTUPOBAHUS, 38 HCKIIFOUEHHUEM TOTO, 4TO X He MOKeT siBJisiThest His mm Pro.

Monekynbel thGAA, onrcaHHblE B TAaHHOM JTOKYMEHTE, MOTYT COAep»KaTb B cpenHeM 1, 2, 3
win 4 MaHHO30-0-pocdarabie (MO6P) rpymmer Ha cBoux N-rimkanax. Hampumep, TodbKO
onuH N-rmukaH B Mojekysie ThGAA moxer Hectnm MOP (MoHOpOChHOpHUIMPOBAHHBIA WK
MOHO-MO6P), OTZENbHBIN N-rnukan MOXKET HECTU IBE [Py IIIBI Mo6P
(buchochopunmpoBannblii uan O6uc-MOP) wim Kasknplii W3 ABYX pa3HbIX N-TJIMKAHOB B

omHOW m TOH ke Mmoinekysie ThGAA MoxxeT HecTH oTaenbHble rpynmsl MOP. B HekoTopbix
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BapUAHTAX OCYINECTBIECHUs MoJieKyJbl ThGAA, onucaHHbIe B JTaHHOM AOKYMEHTE, B CPEIHEM
comepkat 3-4 rTpymmel MOP Ha cBoux N-rimkaHax. MoOJeKyJibl peKOMOWHAHTHOMN
YeJIOBEUECKOH KHCIION O-TJIFOKO3MAA3bl TaKK€ MOTYT coiepkaTh N-TJIHKaHbI, HE HECyIIHe
rpynmnel M6P. B npyrom Bapuanrte ocyiectsieHus: B cpeaaeM thGAA copep:xut Oonee yem
2,5 monnb M6P B mepecuere Ha Moinb ThGAA u Gonee yem 4 MOJb CHAOBOH KHUCJIOTHI B
nepecuere Ha Mosib ThGAA. B HEKOTOpBIX BapmaHTaxX OCYINECTBJIEHHs B cpenHeM rhGAA
CoIep kUT MpUONM3UTENbHO 3-3,5 Monb MOP B nepecuere Ha mMonb ThGAA. B HekoTOpbIX
BapuaHTax ocyuiectsieHuss B cpenHeM rhGAA conepxur npubnusurensHo 4-5,4 Monb
CHAJIOBOM KHUCJIOTBI B mepecuere Ha Moidb ThGAA. B cpemHem mno MeHblied Mmepe
npubmmsutensHo 3, 4, 5, 6, 7, 8, 9, 10% wumu 20% ot obuiero xonudectBa N-TJIUKAHOB B
thGAA MoxeT mpucyTCTBOBaTh B Bune MOHO-MOP N-rimkana, Hanpumep, NpuOIH3UTENBHO
6,25% ot oOmero konudectBa N-IJIMKaHOB MOTYT HECTH OTAeNbHYyI0 MOP-rpymmy, u B
cpenHeM Mo MeHbined mepe npubmmsurensHo 0,5, 1, 1,5, 2,0, 2,5, 3,0% ot oOmero
xosmuectBa N-rimkanoB B ThGAA Haxonstcs B popme Ouc-MOP N-rnukaHa, U B CpeaHeM
MeHee ueM 25% ot obmero konnuectBa rhGAA no HacToseMy H300pETeHHIO HE CONEePIKUT
¢dochopunupoanHoro N-rimukaHa, cssispiBaromerocs ¢ CIMPR. B HekoTOpbIx BapuaHTax
OCYILECTBIIEHHUs] B CpeqHeM OT mpubnusutenbHo 10% no mpubnusurtensHo 14% ot olmero
xonnvecTBa N-rinkaHoB Ha rThGAA sBisitoTcss MOHOGOCHOPHITHPOBAHHBIME. B HEKOTOpPBIX
BapUAHTAX OCYIIECTBJICHUS B CPEOHEM OT MPHOIM3UTEIbHO 7% n0 npubamsurenabHo 25% ot
obmero komuuectBa N-rimkaHoB Ha TrhGAA sBisirorcs OuchocdopumupoBaHHbIME. B
HEKOTOPBIX BapUaHTax ocymecTBieHns B cpenHeM rhGAA comepkuT mNpuOTU3UTETHEHO

1,3 monb 6uc-M6P B nepecuere Ha Mmosib ThGAA.

thGAA, onmcaHHass B JaHHOM JOKYMEHTE, MOXET XapaKTepU30BATbCS CPEAHUM
coaep:kanueM N-rjivkaHoB, Hecymux MOP, B amanasone ot 0,5 go 7,0 monp MOP B
nepecyere Ha MoJb ThGAA wnn moboe MPOMEKyTOUHOE 3HAYEHHE B MOIAHANA30He, B TOM
qucnie 0,5, 1,0, 1,5, 2,0, 2,5, 3,0, 3.5, 4,0, 4,5, 5,0, 5,5, 6,0, 6,5 wimu 7,0 mon MOP B
nepecuere Ha MoJb ThGAA. ThGAA MOXHO (paKkIIMOHHPOBATH IS TOTYyYEHUS TPENapaToB
Ha ocHOBe ThGAA ¢ pa3HbIMH CpeTHMMHU KOJIHYeCTBAMHU N-IJIMKAHOB, Hecyummx MOP wmu
Hecyux 0uc-Mo6P, uro Takum 00pa3oM 1aeT BO3MOKHOCTD OCY IIECTBIIATh AOMOJHUTEIbHY IO
UHIUBUAYAIBbHYIO afanTtaiuo HanennBanus ThGAA Ha JIM30COMBI B LIEIEBBIX TKAHSIX MyTEM

0TOOpa KOHKPETHON (hpakIUU WIIH MOCPEACTBOM M30UPATENIbHOTO OOBEIUHEHUS PA3IMIHBIX

bpakumii.
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B HekoTOphIX BapuaHTax ocyinecteieHus He Oonee 60% N-rmukaHoB B tThGAA moxeT ObITh
TIOJTHOCTBIO CHAJTMPOBaHO, Hampumep, He Oomee 10%, 20%, 30%, 40%, 50% wmm 60% N-
TJINKAHOB MOJKET OBITh TOJHOCTBIO CHAJIMPOBAHO. B HEKOTOPBIX BapHaHTAX OCYIIECTBICHHUS
He Oomee yem 50% N-rimmkanoB B rhGAA SBJISIOTCS IOJHOCTBIO CHAJNMPOBAaHHBIMU. B
HEKOTOPBIX BapuaHTax ocyuiectieHus ot 4% no 20% ot obuiero konmmyecTBa N-TJIHKaHOB
SIBJISTFOTCSI TTOJIHOCTBIO CHATTMPOBAHHBIMU. B Ipyrux BapuaHTax OCylLIecTBIEHUsI He Ooee yem
5%, 10%, 20% wumu 30% N-rnmukanoB B thGAA HecyT CHaNOBYIO KHCJIOTY M KOHILIEBOH
ocratok ranaktossl (Gal). JlaHHBIM AMana3oH BKIOYAET BCE NMPOMEXKYTOUHBIE 3HAUEHHS U
MO ANaa3oHbl, Harpumep, oT 7 10 30% ot obmmero komudectsa N-riukaHoB B thGAA moryT
HECTHU CHAJIOBYIO KHMCJIOTY U KOHLIEBYIO rajlakTo3y. B ele ogHux BapuaHTax OCyIEeCTBICHUS
He Oogee uem 5%, 10%, 15%, 16%, 17%, 18%, 19% unu 20% N-rnukanoB B rhGAA umeroT
TOJIBKO KOHLEBYIO TajlakKTO3y U HE COAEPKAT CHUATOBYH KUCIOTY. DTOT JUANA30H BKIHOYAET
BCE NMPOMEXYTOUYHbIE 3HAYEHUS M IMOJAMANA30HbI, Harmpumep, oT 8% no 19% obmux N-
riaukaHoB B ThGAA B KOMIO3MLMHM MOTYT COAEPKaTh TOJBKO KOHLEBYIO TaJlaKTO3y M He

coziep>KaTh CHAJNIOBYIO KUCIIOTY.

B Hekoropeix BapmaHTax ocymectBieHusi ot 40%, 45%, 50%, 55% no 60% ot obuiero
konndecTBa N-rinkaHoB B ThGAA npeactaBisitoT co0oi N-IJIMKaHbI KOMIUIEKCHOTO THIIA,
unu He Oonee ueM 1%, 2%, 3%, 4%, 5%, 6%, 7% ot o0iiero kojuuecTBa N-IIMKAHOB B
thGAA B xOMIo3uIMU MPEencTaBisitOT co0oit N-riMkanbl THOPUAHOTO THIMA; HE Ooyiee YeM
5%, 10%, 15%, 20% wmnmu 25% N-riaMkaHoB BHICOKOMaHHO3HOro tumna B rhGAA sBISIFOTCS
HedochopunupoBanHbiME, MO MeHblnedl mepe 5% wau 10% N-rnukanoB tuma B thGAA
SIBJISTFOTCST. MOHO(OCOPHITUPOBAHHBIMY, W/WJIH 1O MeHblied mepe 1% wimm 2% N-rimkaHoB
BBICOKOMaHHO3HOTO THNa B ThGAA sBisitoTcsi OuchochopmnupoBaHHBIMU. JTH 3HAYECHHUS
BKJIFOYAIOT BCE TNPOMEXKYTOYHbIE 3HAUeHUss W nogauama3onbl. rhGAA  Moxer

COOTBETCTBOBATb OAHOMY HJIN Oonee AuarnasoHaM COACPNKaHUsA, OTIMCAHHBIM BBIIIE.

B nHekoropbix BapuaHTax ocymiectsieHusi thGAA mosker Hectn B cpenHem ot 2,0 no 8,0
MOJTb OCTaTKOB CHAJIOBOW KHCJIOTHI B miepecyere Ha MOjb ThGAA. DTOT AMamna3oH BKIOYAET
BCE MPOMEXKYTOUHbIEC 3HAUEHUs U MOAAMANa3oHbl, B ToM uncie 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0,
5,5, 6,0, 6,5, 7,0, 7,5 u 8,0 MOJTb OCTATKOB CHUAJIOBOM KHUCIIOTHI B miepecyere Ha Mosib ThGAA.
He orpanmuuBasich Kakoi-muO0 TEOpHeH, IMONArarT, YTO NPUCYTCTBHE N-TJIMKAHOBBIX
3BEHbEB, HECYIIUX OCTATKU CHUAJIOBOM KHCJIOTBI, MOXET MPEAOTBPATUTb HEMPOAYKTHUBHOE

BbIBenneHre rhGA A mocpeacTBOM aCHaIOTJIMKOMPOTEHHOBBIX PELIENTOPOB.
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B paznmunbix BapmaHTax ocymectBienus rthGAA conmepxut omnpeneiaeHHblii nmpodwis N-
IJIMKO3UJIMPOBAHUST B OIpENesIeHHbIX MOTEHLUAIbHBIX calTtax N-rimkosuiaupoBaHus. B
HEKOTOPBIX BapuaHTax ocyuiectBieHnss ThGAA conepKHUT ceMb MOTEHLUUANbHBIX CAHTOB N-
IJIMKO3UINPOBaHusl. B HEKOTOpBIX BapuaHTax OCYILECTBJIEHUs MO MeHbluel Mmepe 20%
thGAA sBnstoTest  GocOpUIMPOBAHHBIMU 1O IEPBOMY MOTEHIMAJIbHOMY CalTy N-
rinuko3mupoBanus (Hanpumep, N84 B SEQ ID NO: 5 u N140 B SEQ ID NO: 1). Hanmpumep,
no MeHbleil mepe 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90% umm 95% rhGAA moryT ObITh pocHOpUIHPOBAHBI IO EPBOMY TTOTEHLUAIBHOMY
caiity N-rnmko3wnupoBanus. 2710 ¢ocopriupoBaHre MOXKET TMPenCTaBiIsTh CoOOH
pe3yJIbTaT MPUCYTCTBUSL 3BeHbEB MOHO-MOP w/mmm Ouc-M6P. B HekoTOpbIX BapHaHTax
ocymiecTByieHus 1o MeHbinel mepe 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90% wunu 95% rhGAA HecyT 3BeHO MOHO-MOP B mepBomM
MOTEHUUAIbHOM caliTe N-TIIMKO3UINpOBaHus. B HEKOTOPBIX BapMaHTaX OCYLIECTBJIECHUS IO
menbleit Mepe 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90% wunu 95% rhGAA HecyT 3BeHO Ouc-MO6P B mepBOM MOTEHILUAIEHOM
caiite N-rimko3uianpoBanus. B HekoTopbIx BapuaHTax ocymectsieHus tThGAA B cpennem
cogepxkut npudam3uTeabHo 1,4 mons M6P (MoHO-MOP u Ouc-M6P) B mepecdyere Ha MOJb
thGAA B nepBoM MOTeHUUAIBHOM caiite N-TJIHMKO3WIUPOBaHMSA. B HEKOTOPBIX BapHaHTaX
ocymectieHus thGAA B cpegHeM comepkuT mo MeHblied mepe 0,5 monb Ouc-MO6P B
nepecyere Ha Moib ThGAA B mMepBOM MOTEHIMANBHOM caiiTe N-TNIMKO3UJIUpOBaHus. B
HEKOTOpBIX BapuaHTax ocyuiectBieHus thGAA B cpegHeM comep:kuT npudmusutesnbHo 0,25
MOJb MOHO-MOP B mepecuere Ha Monb thGAA B mepBOM NOTEHLUATBHOM caiTe N-
TJIMKO3WINPOBaHUsl. B HEKOTOpbIX BapuaHTax ocyuectsieHus thGAA B cpegHeM COAEpIKUT
ot npubnusureapbHo 0,2 MoJb A0 npudiu3uTeapbHO 0,3 MOJIb CHANIOBOM KUCJIOTHI B MEpPECUETe
Ha Moib tThGAA B mepBOM NOTEHIMAIBHOM caite N-IIMKO3WIMPOBaHUS. B Mo MeHblien
Mepe OIHOM BapuaHTe ocymiecTBieHuss rthGAA XapakTepusyercss 3aHATOCTBIO IIEPBOTO
MOTEHIMAJIBHOTO caiita N-TIIHMKO3WINPOBAHMUS, Kak H300paxeHo Ha ¢ur. 6A, u npodunem N-
TJIMKO3WINPOBAHMS, Kak M300paxkeHO Ha ¢ur. 6B. B mo MeHbimell mMepe onHOM BapuaHTe
ocymecteieHus: thGAA xapakTepu3yeTcsi 3aHSATOCTBIO MEPBOrO MOTEHIUATBHOIO caiita N-
TJIMKO3MIIMPOBAHMS, Kak n3o0paskeHo Ha ¢ur. 32A, u npodunem N-TIHKO3MIUPOBAHUS, KaK

u3obpaxeno Ha ¢ur. 32B wnm dur. 33B.

B HekoTOpbhIX BapuaHTax OCYLUECTBIIEHUA 110 MeHblueln Mmepe 20% rhGAA seusroTcs
y

dochoprTUpPOBaHHBIMU TI0 BTOPOMY TOTEHIUATBHOMY CalTy N-TJIUKO3UJIHUPOBAHUS
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(marmpumep, N177 8 SEQ ID NO: 5 u N223 8 SEQ ID NO: 1). Hanpumep, o MeHbIuel mMepe
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% unu
95% rhGAA moryT ObITh ochopHUIMPOBAHBI IO BTOPOMY CalTy N-TITHKO3MIJIMPOBAHUS. ITO
bochopunupoBaHue MOXKET MPENCTABIATH COOOHM pe3yJbTaT NMPHUCYTCTBHS 3BEHBEB MOHO-
MO6P n/unmu 6mc-MOP. B HEKOTOpBIX BapuaHTaxX OCYLIECTBIEHHs MO MeHbined mepe 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%
wm 95% rhGAA HecyT 3BeHO MOHO-MOP BO BTOpOM caiite N-riaukoswinpoBaHusi. B
HEKOTOPBIX BapuUaHTaX OCyLIECTBJEHUs 1o MeHbluel Mmepe 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% umu 95% rhGAA HecyT 3Be€HO
6uc-M6P Bo BropoMm caiire N-rmuko3mInpoBaHusi. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS
thGAA B cpenHem coxepxut npubnuszurensHo 0,5 moabs M6P (Mmono-M6P u Ouc-M6P) B
nepecuere Ha Mojb ThGAA BO BTOPOM MOTEHLMANbHOM caiite N-Iiauko3uaupoBaHus. B
HEKOTOPBIX BapHaHTax ocyuecTieHus thGAA B cpeHeM COlepKHUT OT npuonm3uTensHo 0,4
Monb 0 npubnusurenbHo 0,6 Momb MOHO-MOP B mepecuere Ha Moinb thGAA BO BTOpOM
NOTEHUUANbHOM caiiTe N-IIMKO3WIMPOBaHMsA. B 1O MeHblIel Mepe OJHOM BapUaHTE
ocymectieHnss thGAA xapakTepu3yeTcsl 3aHATOCTBIO BTOPOTrO MOTEHLHMANBHOro caiira N-
ITIMKO3WIMPOBAHNUS, Kak n300paskeHo Ha ¢wur. 6A, u npopuneM N-TIHKOZHINPOBAHUS, KaK
u3zobpaxkeHo Ha ¢ur. 6C. B mo MeHblneil mMepe ogHOM BapuaHTe ocylnectBieHusi ThGAA
XapaKTepU3yeTCsl 3aHATOCTBIO BTOPOrOo MOTEHLMANBbHOrO caita N-INIMKO3WJIMPOBAHUS, Kak
u3obpaxkeHno Ha ¢ur. 32A, u npodusiem N-TTHKO3UIMPOBAHUS, KaK H300paskeHo Ha ¢wur. 32C

wiu ¢ur. 33B.

B onnoMm wimu Oonee BapwaHTaxX OCYILIECTBJIEHUs TO MeHbIuer mepe 5% rhGAA sBnstoTCs
dochopunupoBaHHBIMU B TPETbEM MOTEHIIUAIBHOM caliTe N-TITHKO3WITUPOBaHUs (HAIpUMep,
N334 B SEQ ID NO: 5 u N390 B SEQ ID NO: 1). B npyrux BapuaHtax OCYIIECTBJICHHUS
menee yeM 5%, 10%, 15%, 20% wumm 25% rhGAA sBisiroTcst GpochOopunpoBaHHBIMHU TIO
TpeTbEMY  NOTEHLMAJIbHOMY  caiTy  N-roukosunuposaHusi. — Hampumep, — Tperui
MOTEHIUATBHBIA  CalT  N-TIUKO3WJIMPOBAHUS ~ MOXKET  COAepXKaTh  KOMOWHAIIUIO
HeocHOpHITUPOBAHHBIX BHICOKOMAHHO3HBIX N-TJIHKAHOB, JIByX-, TPEX- U YEThIPEXAHTEHHBIX
KOMIUTEKCHBIX N-TJIMKaHOB W THOpUAHBIX N-TJIMKAHOB B KayeCTBe OCHOBHBIX (opm. B
HEKOTOPBIX BapHAHTAX OCYLIECTBIEHUsI MO MeHbiel mepe 3%, 5%, 8%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45% wmu 50% rhGAA SBRSIOTCS CHAMPOBAHHBIMHU 1O TPETHEMY
MOTEHIIHAIBHOMY CalTy N-TJUKO3WINPOBaHUS. B HEKOTOPBIX BapHaHTAX OCYIIECTBIICHUS

thGAA B cpenHem comepxut oT npubnusutensHo 0,9 Monb 10 nmpubnusutensHo 1,2 MOJb
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CHAJIOBOI KHUCIIOTBI B mepecdere Ha Mojdb ThGAA B TpeTheM MOTEHIMAIBHOM caite N-
IIUKO3WINpOBaHus. B 1o MeHblmeil Mepe oOmHOM BapHwaHTe ocyinecTBieHus rhGAA
XapaKTepU3yeTCsl 3aHATOCTBIO TPEThEr0 MOTEHIUANBHOIO caiita N-TIMKO3UINpOBaHUs, Kak
u3obpaxeno Ha pur. 6A, u npoduiem N-TIIHMKO3WINPOBAHUS, KaKk U300pakeHo Ha ¢ur. 6D. B
10 MeHbIel Mepe OAHOM BapuaHTe ocyuiectBieHHs ThGAA xapakTepu3yeTcsi 3aHATOCTBIO
TPEThEro MOTEHIMAIBHOrO caiita N-TIMKO3WINPOBaHMsSA, Kak H300pakeHO Ha ¢wur. 32A, u

npodunem N-rIuKo3WInpoBaHys, Kak n3odpaxkeHo Ha ¢ur. 32D wnu ¢ur. 33B.

B HexoropeIx BapwaHTax ocyuiecTBieHus 1o MeHbinedl Mepe 20% rthGAA sBmsroTes
¢dochopunUpPOBaHHBIMU IO YETBEPTOMY MOTEHIMAJIBHOMY CalTy N-TIMKO3WIMPOBAHUS
(manmpumep, N414 B SEQ ID NO: 5 u N470 B SEQ ID NO: 1). Hanmpumep, 1o MeHbIuei Mepe
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% wunu
95% rhGAA moryT ObITh (POCHOPUIMPOBAHBI IO YETBEPTOMY IMOTEHIMAIbHOMY caiity N-
IJIMKO3WINPOBaHUs. 1O  (OCcHOpPUIMPOBAHUE MOXKET MPENCTaBIATb COOOH pesybTaT
NPUCYTCTBUS 3BeHbeB MOHO-MOP u/unu 6uc-MOP. B HEKOTOpBIX BapUaHTaxX OCYLIECTBJICHUS
no Menblueit mepe 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90% wumu 95% rhGAA HecyT 3BeHO MOHO-MOP B uerBepTOM
NOTEHLMAJIbHOM caiire N-riMKo3uINpoBaHUsl. B HEKOTOpBIX BapuaHTax OCYILECTBJIEHUS IO
menbieit mepe 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90% unu 95% rhGAA HecyT 3BeHO Ouc-MOP B 4eTBEPTOM MOTEHIHATBHOM
caifite N-rmuko3unupoBaHus. B HEKOTOpPBIX BapHaHTax OCYLIECTBJEHHUs 0 MEHBbILIEH Mepe
3%, 5%, 8%, 10%, 15%, 20% wmu 25% rhGAA sBISIOTCS CHATUPOBAHHBIMH T10 YETBEPTOMY
NOTEHIHAJIBHOMY CaiTy N-TJIMKO3WIMPOBaHHUSA. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHUS
thGAA B cpenHem coxepxur npubnusutesnbHo 1,4 monb M6P (MoHO-MOP 1 6uc-M6P) B
nepecyere Ha Moyiib ThGAA B YeTBEPTOM MOTEHIMAIBLHOM caite N-riauko3uwupoBaHus. B
HEKOTOPBIX BapuaHTax ocyuecTsieHus ThGAA B cpeqHeM CONEpIKUT OT npuOIn3uTenbHo 0,4
MoJb 10 npudbnusutensHo 0,6 mMonb Ouc-M6P B mepecuere Ha Moiab thGAA B ueTBepTOM
NOTEHIMAJIBHOM caiiTe N-TJHKO3WJINPOBAHHA. B HEKOTOPBIX BapHAaHTaX OCYLIECTBICHHUS
thGAA B cpenHem comepxut oT npubmusutenbHo 0,3 Monb 10 npubnusutensHo 0,4 MOJb
MOHO-MOP B mepecuere Ha Moiab thGAA B 4YeTBEpTOM MOTEHUMANIBHOM caiite N-
IIUKO3WINpOBaHus. B 1o MeHbleil Mepe OmHOM BapHwaHTe ocyiuecTBieHus: rhGAA
XapaKTEPU3YETCs 3aHATOCTHIO YETBEPTOTO MOTEHIMAIBHOTO caiiTa N-TIIHKO3MIINPOBAHMS, KaK
u3o00paxkeHo Ha ¢ur. 6A, u npodunem N-rIHKO3WITHPOBAHMS, Kak n300paxeHo Ha ¢ur. 6E. B

10 MEHbIeH Mepe OAHOM BapuaHTe ocyuectBieHHs ThGAA xapakTepu3yeTcsl 3aHATOCTBIO
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YEeTBEPTOrO MOTEHLUAIBHOTO caiita N-TIIMKO3UIMPOBaHuUs, Kak n300pakeHo Ha ¢ur. 32A, u

npodrem N-rmuKo3uIupoBaHys, kKak n3odpaxkeHo Ha ¢ur. 32E nmu ¢ur. 33B.

B HekoTOpBIX BapHaHTax OCyIIECTBICHUS MO MeHbineld Mepe 5% rhGAA sBISIOTCS
dochopunUpOBaHHBIMU 0 MATOMY IOTEHLHMAIBHOMY CalTy  N-TIMKO3MIMPOBAHHUS
(mampumep, N596 B SEQ ID NO: 5 u N692 8 SEQ ID NO: 1). B ngpyrux Bapuantax
ocymecteieHusi MeHee uem 5%, 10%, 15%, 20% wmu 25% rhGAA sBisroTcs
dochopunUpoBaHHBIMH N0 MSTOMY  IOTEHLHAJIBHOMY CaWTy  N-TJIHKO3HJIUPOBAHMUS.
Hanpumep, nsTeIli NOTEHUMAJbHbIA CaWT N-TVIMKO3WIMPOBAHUS MOXET COAEPXKAThb
(yKO3UIMPOBAHHBIE ABYXaHTEHHbIE KOMITJIEKCHbIE N-TJIHMKaHbl B KAU€CTBE OCHOBHBIX (pOpM.
B HexoTOpBIX BapuaHTax OCyULIECTBJIEHUs MO MeHbluel mepe 3%, 5%, 8%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% wumu 95%
thGAA  SBISAIOTCS  CHANMPOBAHHBIMM IO MATOMY  NOTEHLMANbHOMY  calTy  N-
IJIMKO3WINpPOBaHus. B HekoTopeIx BapuaHTtax ocyuiectieHus thGAA B cpefHeM COOepKUT
ot npubmmutensHo 0,8 Monb 10 npudamsuTensHO 0,9 MOJb CHANIOBOW KHUCIIOTHI B IIEpecyeTe
Ha Mosib ThGAA B MATOM MOTEHLMATBHOM caiiTe N-TIHKO3UINpOBaHus. B o MeHblel mMepe
ogHOM BapuaHTe ocymectBieHns ThGAA — xapakrepusyercss 3aHATOCTBIO  IISITOrO
MOTEHIHMAJIBHOTO caiita N-TIIMKO3WIMPOBAHUS, Kak H300paxeHo Ha ¢ur. 6A, u npodunem N-
TJIMKO3WINPOBAaHMs, KaKk u3o0pakeHo Ha ¢ur. 6F. B mo meHblLieidl Mepe OJHOM BapUaHTE
ocymectsieHus: ThGAA xapakTepu3yeTcsl 3aHSATOCTBIO IMATOrO MOTEHIMAIBLHOrO caiita N-
TJIMKO3MIIMPOBAHMS, Kak n300paskeHo Ha ¢ur. 32A, u npodunem N-TIHKO3HIUPOBAHUS, KaK

u3obpaxkeno Ha ¢ur. 32F wnu ¢ur. 33B.

B HekoTOpBIX BapHaHTaxX OCYLIECTBICHUS MO MeHbineld wmepe 5% rhGAA sBISFOTCS
¢bochopunupoBaHHBIMU IO IeCTOMY caiTy N-rmkoswinpoBanust (Hanpumep, N826 B SEQ
ID NO: 5 u N882 B SEQ ID NO: 1). B npyrux BapuaHTax OCyLIECTBICHHS MeHee deM 5%,
10%, 15%, 20% wnnu 25% rhGAA sBistrorest pochoprunpoBaHHBIME IO IECTOMY calTy N-
ruKo3wnpoBanusa. Hampumep, mectoit calT N-TiIUKO3WIMPOBAHUS MOXKET COAEPKATh
KOMOWHAIIMIO U3 JIBYX-, TPEX- M YETBIPEXAaHTCHHBIX KOMIUIEKCHBIX N-TJHKAHOB B Ka4eCTBE
OCHOBHBIX (popM. B HEKOTOPBIX BapuaHTaX OCYIIECTBIICHUs 1O MeHblIeil Mepe 3%, 5%, 8%,
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90% wm 95% rhGAA sABIAOTCS CHAMPOBAHHBIMU IO I[IECTOMYy calTy N-
TIIMKO3WINPOBaHus. B HeKOTOpbIX BapuaHTax ocymectsieHus thGAA B cpenHeM COREpIKUT

OT NMPHONMM3UTENBHO 1,5 MOJNb 10 MPUOTU3UTENBHO 4,2 MOJIb CHAJIOBOI KHCIIOTHI B IEpecyeTe
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Ha Mosnb tThGAA B IIeCTOM MOTEHIHAIBPHOM caire N-IIINKO3WINPOBaHUS. B HEKOTOpPBIX
BapuaHTax ocymectsieHnss rthGAA B cpenHeM copepxur npudbnusutensHo 0,9 Mounb
alleTHIIMPOBAHHONW CHAJIOBOM KHCIOTBI B mepecuere Ha Monb TrhGAA B 1mecTtoMm
MOTEHUHAIBHOM caiiTe N-IIMKO3WIMpOBaHus. B mo MeHbIIed Mepe OJHOM BapUaHTE
ocymecteieHus ThGAA xapakTrepu3yercst 3aHATOCTBIO IIECTOrO MOTEHIHAIBHOTO caiita N-
TJIMKO3MIINPOBAHMS, KaK M300paxkeHo Ha ¢ur. 6A, u npoduineM N-IITHKO3HWINPOBAHMS, Kak
nu3o0paxkeHo Ha ¢ur. 6G. B mo meHblueld Mepe ogHOM BapuaHTe ocyuiecTBieHus thGAA
XapaKTepU3yeTCsl 3aHATOCTBIO IIECTOr0 MOTEHLHUANbHOrO caiita N-TIMKO3UIMPOBAHUS, Kak
u3obpaxeno Ha ¢ur. 32A, u npodusiem N-rIUKO3MIHPOBaHUS, KaK u300paxkeHo Ha ¢ur. 32G

wnu ¢ur. 33B.

B HekoTOpBIX BapmaHTax ocylnecTBieHUs Mo MeHbinel mepe 5% rhGAA sBIsIOTCS
dochopuaMpoBaHHBIMU MO CEIbMOMY IOTEHLUAJIBHOMY CaiTy N-TJIHMKO3WJINPOBAHUS
(marmpumep, N869 B SEQ ID NO: 5 u N925 B SEQ ID NO: 1). B apyrux BapuaHTax
ocywectBieHusi menee dem 5%, 10%, 15%, 20% wumum 25% rhGAA sBistorces
(dochopunMpOBaHHBIMH IO CEIbMOMY TOTEHLHUAIbHOMY CaiTy N-TJIHMKO3WIHpOBaHMs. B
HEKOTOPBIX BapuaHTax ocyliecTBieHuss MeHee ueM 40%, 45%, 50%, 55%, 60% wunmu 65%
thGAA cogepxar kakod-nubo N-IiMkaH B CEIbMOM IOTEHLHMAIbHOM caiite N-
IJIMKO3UNPOBaHus. B HEKOTOpBIX BapuaHTax OCyllecTBleHus no MeHbiuel mepe 30%, 35%
win  40% rhGAA cogepxar N-rimkaH B CEIbMOM TOTEHLMAJIbHOM caiite N-
TJIMKO3WINPOBaHUsl. B HEKOTOpbIX BapuaHTax ocyuiectsieHus thGAA B cpenHeM COAEpIKUT
npubau3uTesbHo 0,86 MOJNb CHANOBOW KUCJOTHI B nepecdyere Ha Moib ThGAA B ceapMoM
MOTEHUHANTBHOM caiiTe N-TIMKO3WIMpOBaHUs. B mo MeHbInedl Mepe OJHOM BapUaHTE
OCYIECTBJIEHHs] BCe N-TJIMKaHbL, HIESHTHOHUIHNPOBAHHBIE B CEABMOM MOTEHIMAIBHOM CaiiTe
N-rTUKO3UINPOBAHUS, MTPEACTABISIIOT COOOH KOMITUIEKCHBIE N-TIIHKaHbl. B 10 MeHbInel Mepe
OOHOM BapuwaHTe ocymectsieHuss ThGAA XapakTepusyeTcsi 3aHITOCTBIO CEIbMOTO
NOTEHIHAJIBHOTO caiTa N-TIMKO3WIMPOBAHMUSA, Kak H300pakeHO Ha ¢ur. A wim Kak
u3obpaxkeno Ha ¢ur. 32A, u npodusieMm N-rIUKO3UITHPOBAaHHUS, Kak n3o0paxkeHo Ha ¢ur. 32H

i ¢ur. 33B.

B HekoTophix BapuaHTax ocymectBienus thGAA B cpenHem conepxut 3-4 octatka M6P Ha
moJiekyty thGAA u oT mpubau3uTeNbHO 4 10 NPUOIU3UTENBHO 7,3 MOJIb CHAJIOBON KHCIIOTHI
B rnepecyere Ha Monb rhGAA. B HekoTopeIXx BapuaHTax ocymecTBieHusi rhGAA

JOTIOJTHATEIBHO COACPKUT B CPENHEM IO MeHbIuel mepe mpuommsurensHo 0,5 monb Ouc-
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M6P B nmepecuere Ha Monb thGAA B mepBOM MOTEHIHAIBHOM caiiTe N-IIIHKO3UINPOBAHUS,
or npudmmsurensHo 0,4 no mpubnusutensHo 0,6 Monb MOHO-MOP B mepecuere Ha MOJIb
rthGAA BO BTOPOM MOTEHIIHATBHOM caiiTe N-TJIHKO3WIHPOBaHUs, OT npubiusureabHo 0,9 no
npuOIM3uTeNIbHO 1,2 MOJB CHAJOBOW KHUCJIOTHI B mepecdyere Ha Moib thGAA B TpeTbem
NOTEHIMAJIBHOM caiire N-TTHKO3WINPOBaHUSA, OT Nmpudbau3utensHo 0,4 10 mpuOIU3UTENTHEHO
0,6 monp Ouc-M6P B mepecuere Ha Moab ThGAA B 4eTBEPTOM MOTEHLHMAIBHOM caliTe N-
TJIUKO3UJTUPOBaHUs, OT mpuOnamsutesnbHo 0,3 mo mpubmusurensHo 0,4 mMonb MOHO-MOP B
nepecyere Ha MOJIb tThGAA B 4eTBEpTOM MOTCHLUAJIBHOM caiite N-TJIMKO3UJIHPOBAHUS, OT
npubauzutensHo 0,8 1o npubnusurensHo 0,9 MONb CHANOBON KHCIIOTHI B IIEpECUETe Ha MOJIb
thGAA B nsiTOM NoTeHUHATBLHOM caiiTe N-IIMKO3WINPOBAHUSL U OT MpuOImu3uTensHo 1,5 no
npubau3uTeNnpbHo 4,2 MOJb CHUAJIOBOW KHUCIOTHI B mepecuere Ha Moinb ThGAA B mectom
NOTEHLUAIbHOM caliTe N-ITTMKO3UINpoBaHus. B mo MeHblell Mepe OJHOM OCYINECTBICHUS
thGAA JONMOJHUTENBPHO COAEPKUT B cpenHeM mnpuOmmsutenbHo 0,86 MOJb CHANTOBON
KUCIIOTBI B repecuere Ha Moidb TrhGAA B ceapMOM TOTEHLMANBHOM calite N-
IJIMKO3WINPOBaHusl. B 1o MeHbimeii mepe omHOM Bapuante ocyuecTBieHns rhGAA
COAEP)KUT CEMb 3aHSTHIX IMOTEHUUAIBHBIX CAHTOB N-IIIMKO3WIMpPOBaHHS U mpoduib N-
TJIMKO3MITMPOBAHMS, KaK u3o0paskeHo Ha ¢ur. 6A-6H. B mo MeHbliei Mepe 0OqHOM BapuaHTe
ocymectBieHust rhGAA  CONEpKUT CeMb 3aHSTBIX IOTEHLUHAIbHBIX  CAaWTOB  N-
TJIMKO3WIHUPOBaHMs U npoduib N-TIIHMKO3HIUPOBAaHUs, KaK n300paxkeHo Ha ¢ur. 32A-32H u

¢ur. 33A-33B.

Crnocobbr monmyuenuss thGAA packpbITel B TpeaBapuTenbHON 3asiBke Ha mateHT CHIA
Ne 62/057842, nonannoii 30 centsiOps 2014 r., moiHOE conepikaHue KOTOPOU BKIIFOYEHO B

JAHHBIN TOKyMEHT MTOCPEICTBOM CCBUIKH.

IMocne mocryrmienust B au3ocomy, ThGAA MoOeT (EepMEHTATUBHBIM IyTEM PACLICIUISATh
HAKOIUICHHBbIH ryukoreH. OOHAKO TpPaAMLMOHHbIE MPOAYKTBI Ha oOcHOoBe ThGAA
XapaKTEPU3YIOTCSI HU3KHUMU OOIIMMHU YPOBHSMHU N-TJIMKAHOB, HECyIIMX MOHO-MOP u Owuc-
MO6P, n TakuMm 00pa3oM B HEAOCTATOUHOW CTEMEHH HALEJIMBAIOTCS HA MBIIICYHBIE KIIETKH,
pe3yJIbTAaTOM 4Yero sBJISIETCS HEYIOBJEeTBOpUTeNbHAss nocraBka TthGAA B JH30COMBL
bonpmmaCcTBO  MONekyn rhGAA B 3THX TPaAMLMOHHBIX MPOAYKTaX HE CONEPIKUT
¢dochopunupoBaHHBIX N-IJIMKAHOB, H3-32 YEro OHHM XapaKTEPH3YIOTCS HEAOCTATOYHOU
appunnoctero k  CIMPR. Penentop MaHHO3BI TakK»Xe MOXKET OCBOOOXKIATBCS OT

BBICOKOMAaHHO3HBIX HeochopunmupoBaHHbIX ~ N-TJIHKAHOB, 4TO NIPUBOAUT K
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HETPOAYKTUBHOMY BbIBeZieHHIO cpeactsa aisi ERT (¢wur. 2B). B omnmume ot sToro, kak
noka3aHo Ha ¢ur. 2A, rhGAA, onucaHHasi B JAHHOM JOKY MEHTE, MOXKET COZepKaTh OobInee
KOJIMYECTBO MOHO-MOP- u  Ouc-M6P-comepkamux N-ITHKaHOB, YTO NPUBOAUT K

NPONYKTUBHOMY moriomeHno ThGAA B OnpeneneHHbIX TKAHIX, TAKUX KaK MBIIIIIbI.
IV.  Ilonyuyenue u ouncTKa N-CBSI3aHHOI ITUKO3WJIHPOBaHHOH popmbl rhGAA

Kak onucano B mexxnynapoanoii 3asske PCT/US2015/053252, nonHoe copepkaHue KOTOPOit
BKJIFOUEHO B HACTOsIIlEE OMMCAHNE TOCPEACTBOM CChUIKH, KJIETKH, TAKNE KaK KJIETKU SIMYHHUKA
kutaiickoro xomsiuka (CHO), MOXHO HCMONB30BaTh MJIsi TOJYYEHUS ONMUCAHHOW B Hel
thGAA. IlyTe sxcnpeccuu thGAA ¢ BeicokuMm copep:kanueM M6P B kinerkax CHO siBnsiercst
NPEeUMYIIECTBEHHbIM [0 CPAaBHEHHIO C HW3MEHEHHeM riukaHoBoro mnpoduns rhGAA
NOCTTPAHCISIIMOHHO, MO MEHbIIEeH Mepe YaCTH4YHO, MOTOMY YTO TOJIKO Onaromapsi emy
BO3MOXKHO MpeoOpa3oBaHue MyTeM Aerpagainuu rivkada B Gpopmy thGAA ¢ ontumanbHbIM

TUAPOJIU30M INIMKOT€HA, C TIOBBILIEHHEM TaKUM 00pa3oM TepaneBTudeckoi 3pdekTuBHOCTH.

B Hexoroprix BapuanTax ocyuectBieHuss thGAA mpeanouTHTeNbHO BhIPa0aThIBAETCSI OMHOM
wiu G6osee kinerounbiMu iuHusiMu CHO, xotopsie Tpanchopmuposanbl JTHK-koHCTpY KIIHEiH,
konupyrouel onucanHyro B HuUX ThGAA. Takue nunuum xjaerok CHO moryT comepskaTh

HECKOJIbKO KOMWii reHa, kak Hampumep, S, 10, 15 wmu 20 wim Oosbliue KOmui

,
nojuHykineoruna, koaupyroumero GAA. JIHK-koHCTpykiuu, KOTOpblE 3KCIPECCUPYIOT
aJieNbHbIE BapUAHThl KUCJION O-TNIFOKO3HMa3bl UM aMUHOKHCIIOTHBIE MOCIEI0BATEIbHOCTU
APYTUX BapUAHTOB KHUCIIOHN O-TJIFOKO3MA3bl, KAK HAPUMEpP TaKUX, KOTOpbIe Ha IO MEHbLIeH
Mepe 90%, 95%, 98% wunu 99% wunentuunel SEQ ID NO: 1 unu SEQ ID NO: 5, moxHO
CKOHCTPYHpOBaTh U 3KcrpeccupoBath B kierkax CHO. Crnenmanuctsl B AaHHOW obOjacTu

MOTYT BBIOpaTh aJbTEPHATHBHBIE BEKTOPBI, oaxoxsmue ais tpanchopmarmu kierok CHO,

st noyuenust Takux JJHK-koHCTpy Kumid.

CriocoObl monyueHust Takux kierouHblx JuHHi CHO ommcaHbl B MEXIyHApOAHOH 3asiBKE
PCT/US2015/053252, monHOe conmepskaHHE KOTOPOH BKIJIOYEHO B JaHHBIH JIOKYMEHT
IIOCPEICTBOM CCBUIKH. Bkparue, stu crocoOs! BKmouaroT Tpancdopmarmo kiretku CHO c
nomomeio JIHK, xonupyromeit GAA wnu Bapuant GAA, otdop kinerkun CHO, B xpomocomy(-
bI) KOTOpOH(-biX) crabunbHo wuHTerpupyercs JHK, xommpyromas GAA, u xoropas
crabmnbHO sKcnpeccupyer GAA, u otbop knetku CHO, kotopas skcnpeccupyer GAA,

XapaKTePU3YIOUIYIOCS BBICOKUM CONEPIKaHUEM TJIMKAHOB, Hecymux MOP wmm 6uc-MOP, u
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HeoOsi3arenpHO oTOOp Kietku CHO, comepskameit N-riMkaHbl ¢ BBICOKUM COIEpPKAHUEM
CHAJIOBOI KHUCIOTHl W/WIM UMEINeH HH3KOe coaepxkanue He(ochopuIupoBaHHBIX
BBICOKOMaHHO3HbIX N-rnukaHoB. OtoOpanHele CHO MOXHO NpPUMEHSTH Ul TOJYYEeHHUS
thGAA n xomnosunmii Ha ocHoBe ThGAA myTtem kynpruBHpoBaHus jJuHui kierok CHO u
U3BJICYEHUS] YKa3aHHOM KOMIO3ULMM U3 KyJibTyphel kietok CHO. B HekoTOpbIX BapuaHTax
ocymectineHust thGAA, nonyueHHass u3 oroOpanHbIx kietouHbix juHuii CHO, comep:xut
OonblIoe KOJAMUYECTBO N-TJIMKAHOB, HeCyIIUX MOHO-MOP wumm Omc-MOP, koropeie
obecnieunBaroT HanenuBaHue Ha CIMPR. B HekoTopbix BapuaHTax ocyiectsieHus thGAA,
MOJyUeHHas] KaK ONKMCAaHO B JAHHOM JOKYMEHTE, XapaKTepu3yeTcsi HU3KUMU YpOBHIMHU
cozepaKaHusl KOMIUIEKCHbIX N-INIMKaHOB ¢ KOHLEBOM rajakTo30M. B HEKOTOpBIX BapuaHTax
ocymectsiieHus: oroOpanHbie kierounble JuHuu CHO HaseBatoTcss GA-ATB200 wumu
ATB200-X5-14. B HEKOTOpBIX BapHaHTAaX OCYLIECTBJICHUs] OTOOpAHHbIC KJIETOYHBIC JINHUU
CHO BkimrovaroT CyOKyJbTYypy WM MPOM3BOAHOE Takoi KyabTypbl kierok CHO. B
HEKOTOpBIX BapuaHTax ocyuectsieHuss thGAA, monydeHHass M3 OTOOPAaHHBIX KJIETOYHBIX

muauiit CHO, obo3nauaercst kak ATB200.

thGAA, mojiy4eHHYI KaK OMHCAHO B JaHHOM IOKYMEHTE, MOXKHO OYHINATH C TMOMOIIBIO
CIEYIOIUX CHOCOOOB, OMHMCAHHBIX B MekayHaponHoiu 3asBke PCT/US2017/024981 u B
npensapurenbHoi 3asiBke CIIIA Ne 62/506569, obe u3 KOTOPBIX BKJIIOUEHBI B HACTOSIIEE
OMHUCAaHHWE TOCPEACTBOM CCBUIKM BO BCe cBoel mnonHoTe. WmocTpaTUBHBIMN MpoLecc

NOJTy4eHus1, 3axBata U ouucTkd tThGAA, nmonyuenHo# u3 kinetounbix Juanid CHO, nmokasaH Ha

¢wur. 3.

Bkparue, ouopeakrop 601 comepkuT KyJbTypy KIeTOk, Takux kak kietku CHO, xoropbie
SKCIPECCUPYIOT U CeKpeTUpYIOT ThGAA B OKPYXKAIOINYIO KHUIKYIO KYJbTYpPaJbHYIO Cpeny.
Buopeaktop 601 wmoxker mnpencraBisTh coOOM JHOOOW MOAXOASIUN OUOpeaKTop s
KYJIbTUBUPOBAHUSI KJIETOK, TakoW Kak mnepdy3uoHHbIH OuopeakTop, OuopeakTop ¢
OIHOKPATHOHN 3arpy3koil min OHOpeakTop C mepHoaudeckor 3arpys3koi. KynbrypaiapHyro
cpeay yIAsIOT W3 OMOpeakTopa depe3 Mepuo] BPEMEHH, NOCTATOYHBIA JJIsl MOy YEeHUS
thGAA. Takoe ynpaneHue cpenbl MOXKET OBbITb HEMPEPBIBHBIM sl Nepdy3UOHHOTO
OuopeakTopa WIM MOXET OBITh MEPUOAUYECKMM U PEaKkTopa C OJHOKPATHOH WM
nepuonnyeckoil 3arpyskoil. Cpemy MOXKHO (UIBTPOBATH C MOMOIIBIO cuUCTeMbl 603
¢bunbTpanuu s ynaienus kierok. Cucrema 603 GuibTpalui MOXKET TPEACTABIATh COOOH

MOOYI0 TOOXOMSIIYI0 CUCTeMy (UIBTPALIMH, B TOM 4YHCIE cCHCTeMy (uibTpanuu ¢
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NepeMEeHHbIM TaHreHUuanbHbIM NOTOKOM (ATF), cucremy ¢uibTpaunu ¢ TaHr€HIUAIBHBIM
notokoM (TFF) w/mmm cucremy uneHtpoOexHoil ¢unbrpanmu. B pasnuuHbIX BapwaHTax
OCYLIECTBJIEHHsT B CHCTeMe (DUIBTpAlM WUCIONB3yeTcsl (UiabTp € pasMepoM Iop OT

npubau3uTenpHO 10 HAHOMETPOB 10 MPUOIUZUTENBHO 2 MUKPOMETPOB.

IMocne ¢unpTpaumu ¢uiasTpar 3arpyxkarotr B cuctemy 605 3axBata Oenka. Cucrema 605
3axBaTa OejKa MOJXET COAep)kKaTh OfHY WiIH Oojiee Xxpomarorpaduueckux KojoHOK. Ecim
ucroyb3yercss Oosnee 4eM OfHa Xpomarorpaduyeckas KOJOHKA — TOTZAa KOJOHKH MOXHO
pPa3MecTUTh MOCIEeNOBATENbHO, TaK YTO 3arpy3ka CIEAyIOIeH KOJOHKH MOJXKET HauyaTbCs
cpasy mocie 3arpy3kd NepBOH KOJOHKH. B KadecTBe ajbTepHATUBBI, MPOLECC YIAJICHUS

Cp€Abl MOKHO OCTAHOBUTD Ha BPEMsI IIEPEKIIIOYCHNS KOJIOHOK.

B pasnuuHbIX BapuaHTax OCyIIeCTBIIeHHs crcTemMa 605 3axBara Oenka BKIFOUAET OAHY WM
Oonee anmoHooOMeHHbix (AEX) komoHok s HemocpencTBeHHOro 3axmarta rhGAA, B
yactHoctn rhGAA, umeromeid Beicokoe comepxkanue MOP. Ilocne 3arpyskun rthGAA B
cuctemy 6005 3axBata Oenka thGAA >10UpYIOT U3 KOJOHKHU(-OK) C TIOMOIIBIO n3MeHeHust pH
W/WIM comepikaHus cojiel B KoyoHke. MiumocTpartuBHBIE yenoBus anst KonoHkH anst AEX

npuBeAeHbI B Tabuiie 2.

Ta6auua 2. MimocTpaTuBHbIE YCA0BUS AJs1 KoJoHKH s AEX

Ckopoctb Temneparypa
[poueaypa Bydep noroka | Oowvem (CV) °C)
(cm/u.)
CanuTapHas > 1-3
obpaboTka nepen 0,1-10 M NaOH <25-2500 | (>10-120 15-25
HCTIONIb30BAHHEM MVH.)
IIpensapurensuoe | 20-2000 MM ¢docdarabrii < S
ypaBHoBewmuBanue | Oydep (PB), pH6,9-73 | — 25-2500 21-5 15-25
VpasHosewmusanue | 4-400 MM PB, pH 6,9-7,3 | <25-2500 >1-5 2-15
3arpy3ka H/n <10-1000 H/n 2-15
ITpombiBanue 1 4-400 MM PB, pH 6,9-7,3 | <25-2500 >2-10 2-15
ITpombiBanue 2 | 4-400 MM PB, pH 6,9-7,3 | <25-2500 >2-10 15-25
4-400 mM PB, 20-2000
s < _ .
DNIIOUPOBAHUE MM NaCl, pH 6.1-6.5 <25-2500 H/n 15-25
4-400 MM PB, 0,1-10 M
) s < _ > 1- _
HecopbupoBanue NaCl, pH 6,1-6.5 <25-2500 >1-5 15-25
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CanurapHas >1-3
obpaboTka nocie 0,1-10 M NaOH <25-2500 | (>10-120 15-25

UCTIONIB30BAHUS MUH.)
XpaHeHue 0,01-1,0 M NaOH <25-2500 >1-5 15-25

OmoupoBanHyro thGAA MOXHO monBeprarh JOMOJHUTENBHBIM CTaAMAM OYMCTKH W/HWIH
cragusiM oOecrnieueHust kadectBa. Hanpumep, smoupoBanHyro ThGAA MOXHO NMOIBEPTHYThH
craguu 607 yHUYTOKE€HHUsI BUPYCOB. Takoe yHUUTOXeHUE BUPYCOB 007 MOXKET BKIIIOYATH
OIHO UM Ooyiee M3 YHUUYTOXKEHMS C IMOMOIIBI0 HU3KOro pH, YHUYTOXEHHUS MOBEPXHOCTHO-
AKTUBHBIMH BEIIECTBAMU WJIM JPYTrOil METOAMKM, W3BECTHON U3 ypoBHS TexHMkH. thGAA
noce cranuu 607 yHUUTOKEHHSI BUPYCOB MOXKHO BBOJUTH BO BTOPYIO XpOMAaTOrpauiecKyto
cucteMy 609 nmns  pmomonHuTenpHOR ounctku rhGAA. B kadecTBe anbTepHATHUBHI,
smoupoBalHyto thGAA u3 cucremsr 605 3axBaTa OeJika MOXKHO MOJABaTh HEMOCPEICTBEHHO
BO BTOPYIO Xpomatorpaduueckyro cucremy 609. B pa3ianyHbIX BapUaHTax OCYIIECTBJICHUS
BTOpasi xpomarorpaduyeckas cucrema 609 BKIOYaeT ONHY WiIM Ooyee KOJOHOK ISt
apdurHON xXpomarorpaduu Ha UMMOOMIN30BaHHBIX HOHax MetauioB (IMAC) nns
JOTIOJTHUTENBHOTO Y aalieHus npumeceil. MmroctpatuBHbie yenoBust st kojoHku st IMAC

NpUBEACHBI B TaOJHIIE 3 HUKE.

Ta6auua 3. MamocTpaTuBHbIe yea0Bus AJs1 KoaoHkH aiass IMAC

. oo Croreer T otuen
poueaxypa ye
P (V)
(cm/4.)
OnonackuBaHue 4-400 MM PB, pH 6,3-6,7 <25-2500 >1-5
CanurapHas > 13
obpaboTka nepen 0,01-1,0 M NaOH <25-2500 B
HCTIONIb30BaHHEM (10-30 mun.)
YpaBHOBeLIMBaHUE 4-400 MM PB, pH 6,5 <25-2500 >1-5
IIpombiBaHuE C .
<25- > 1-
Homormbio WEI Bopna s uabexuuii (WFI) <25-2500 >1-3
XenatupoBaHue 0,01-1,0 M anerat menu <25-2500 >1-5
Hpowisaiie ¢ WFI <25-2500 >2-10
nomorso WFI
IIpomebiBaHue 2-200 MM anetart Hatpus, 0,05-5 M <25-2500 >2-10
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KUCITBIM Oydepom NaCl, pH 3,5-4,5
VYpaBHOBeLIMBaHUE 4-400 MM PB, pH 6,3-6,7 <25-2500 >1-5
X0J10CTO! IPOroH
C BIIOUPYFOLIUM 4-400 MM PB, 15-1500 MM <25-2500 >2-20
Gydepom rmiuH, pH 6,1-6,5
VYpaBHOBeLIMBaHUE 4-400 MM PB, pH 6,3-6,7 <25-2500 >1-5
3arpy3ka H/n <25-2500 >1-5
IIpomeiBanue 1 4-400 mM PB, pH 6,3-6,7 <25-2500 >2-10
4-400 mM PB, 0,1-10 M NaC(l, 5-
2 b bl < - > -
Hpombrsatie 2 30% mponunenraukons, pH 6,3-6,7| 25-2500 =2-10
IIpomeiBanue 3 4-400 mM PB, pH 6,3-6,7 <25-2500 >2-10
4-400 MM PB, 15-1500 MM
’ <25-
DnroupoBaHue rn, pH 6,1-6.5 <25-2500 H/n
4-400 MM PB, 50-5000 MM
’ <25- > 1-
HecopbupoBanue ivnason, pH 6.3-6.7 <25-2500 >1-5
Canurapnas > 13
obpaboTka mocine 0,01-1M NaOH <25-2500 B
VCTIONB30BAHUS (10-30 mum.)
OnonackuBaHue 4-400 MM PB, pH 6,3-6,7 <25-2500 >1-5
XpaHeHue 5-30% sTanon <25-2500 >1-5

IMocne 3arpy3ku thGAA BO BTOpyro Xpomartorpaduueckyro cucremy 609 pekoMOMHAHTHBIHI
0eJIOK AMIOUPYIOT U3 KOJOHKHU(-0K). DmroupoBanHyo thGAA MokHO monBeprath craguu 611
yHUYTOXeHUs BUPYCcoB. Kak u cragus 607 yHUUTOXKEHUS BUPYCOB, cTaaus 611 yHudroxeHus
BUPYCOB MOXET BKJIFOYATh OAHO WM OOJiee M3 YHHUYTOXEHUs C MOMOIIBI HHU3KOro pH,
YHUUTO)KEHHUS] TOBEPXHOCTHO-aKTUBHBIMU BEIECTBAMU WJIH APYTOil METOAMKHU, U3BECTHOM U3
YPOBHSI T€XHUKH. B HEKOTOpBIX BapHUaHTax OCYILIECTBJICHUs HCIOJb3YIOT TOJBKO OIHY M3
craguii 607 mnu 611 yHMYTOXXEHMsI BHUPYCOB, WJIHM MNPOLEAYPbl YHUYTOXKEHHs BUPYCOB

BBITIOJTHSIFOT HA OHOM M TOM K€ CTaJANU B MPOLIECCE OUUCTKHU.

thGAA mnocne cragum 611 yHUYTOXKEHHS BHPYCOB MOXHO BBOAHWTH B  TPETHIO

xpoMaTtorpaduueckyro cuctemMy 613 1 JTOMOJHUTENBHON OYHUCTKH PEKOMOWHAHTHOTO
OemKOBOro MpOAyKTa. B KadecTBe albTEPHATUBBI, 3JIIOMPOBAHHBIA PEKOMOMHAHTHBIN OeIoK
U3 BTOPOH Xxpomarorpadudeckoit cucteMbl 609 MOKHO TOJaBaTh HEMOCPEICTBEHHO B TPETHIO

xpomarorpaduueckyro cucremy 613. B pasnudyHbIX BapHaHTaX OCYLIECTBIICHUS TPEThS
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xpomarorpaduyeckast cucremMa 613 BkIFOWaeT OxHY WM Oojiee  KOJIOHOK IS
katnoHooOMeHHo#  xpomatorpadgum  (CEX) w/munmm KOJOHOK i HKCKIFO3UOHHOHN
xpomarorpadun (SEC) mist DOMONHUTETHHOTO yIAJeHHs NpUMecel. 3aTeM MPONyKT Ha
ocHoBe TthGAA osmoupyrooT U3 TpeTbell  Xxpomartorpaduueckoil cuctemsl 613.

WnmoctpatusHble ycnous 111 konoHkH U1t CEX npusenens! B Tabnuue 4 HIDKE.

Ta6auua 4. UnmocTpaTuBHbie yeaoBus Ajs KoaoHkH 1 CEX

. oo Croroe T otuen
pouenypa yep
(CV)
(cm/4.)

CanurapHas > 1-3
obpaboTka nepen 0,1-10 M NaOH <25-2500 B
MCIIOJIb30BaHHEM (= 10-120 mun.)

Vpaszopemmparme | 2200 MM ”“TpgTOHan””’ PH40- | 303000 >2-10
3arpyska H/n <30-3000 H/n
ITpombiBaHue 2-200 MM P P PHA0- | 303000 >2-10
2-200 MM nurpat Hatpus, 15-1500 < S
DIIIOUPOBAHKE MM NaCl, pH 4.0-5.0 <30-3000 >2-10
2-200 MM nurpart Hatpus, 0,1-10 M
HecopbupoBaHnue NaCl, pH 4,0-5.0 <30-3000 >1-5

CanurapHas >1-3
obpaboTka nocine 0,1-10 M NaOH <25-2500 B
UCTIONIb30BAHMSI (= 10-120 mun.)

XpaHeHue 0,01-1,0 M NaOH <30-3000 >1-5

IIponykr Ha ocHOBe ThGAA Takke MOXHO IOIBEPraTh IOIOJHHUTEIBHOH 00padoTke.
Hanpumep, st ynajaeHus BUpYy COB MOXKHO IPUMEHSITh IPYTyIO cucremy 615 dunprpamm. B
HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHUs NPU TaKOH (UIBTPAllMM MOXHO HCIOJB30BAThH
buaeTpeI ¢ pasmepamu mop ot 5 go 50 mxm. Jlpyras o6paboTka MpoayKTa MOXKET BKIFOUYATh
craguio 617 KOPPEeKTHPOBKHU MPOAYKTA, HA KOTOPOHW PEKOMOWHAHTHBIA OENKOBBIN MPOAYKT
MOYKHO CTEPHJIN30BaTh, (PHIIBTPOBATh, KOHIEHTPHUPOBATh, XPAHUTb W/IIIN NOOABIATH K HEMY

AOMOJIHUTCIbHBIC KOMIIOHEHTHI JJI ITOJIYYE€HUSA KOHCYHOT'O COCTAaBa MpOAyKTa.
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Ucnons3yemblit B nanHOM nokyMeHTe TepMHH «ATB200» otHOCHTCS kK ThGAA € BBICOKHM
comep:kaHueM N-TJIIMKaHOB, Hecymux MOHO-MOP u 0Omc-MOP, KOTOpyH NOJIy4arT u3
kaerouHo yuHUM GA-ATB200 u OYMIAIOT ¢ NPUMEHEHHEM CHOCOOOB, OMHMCAHHBIX B

JTAHHOM JIOKY MEHTE.
V. dapManeBTHYECKAS] KOMIIO3HLUS

B pasnuvHBIX BapuaHTax OCYILIECTBJICHHUS IMpPeIyCcMOTpeHa (apMareBTHIeCKasi KOMITO3HIIUS,
comepskamasi thGAA, omMCaHHYI0 B JAHHOM JOKyMEHTe, JUOO MO OTHENBbHOCTH, JHOO B
KOMOWHALIMA C JAPYTUMH TEPaeBTHYECKUMU CPenCcTBaMU W/WUiaM  (papMaleBTUYECKU

MNPpUEMIICMbIM HOCUTCIIEM.

B OJHOM MJIN ooee BapuaHTaxX OCYLICCTBJICHUA ONHCaHHAasA B HJaHHOM JOKYMECHTE

(apMarieBTHYECKas] KOMIIO3HLIUS COAEPKUT (hapMaLIeBTHUECKH MPUEMIIEMYIO COJIb.

B HexoTOpRIX BapMaHTaX OCYINECTBJIEHHS HCIIOJb3yeMass B JaHHOM JOKYMEHTE
(apmaueBTHYECKH NpUEMJIEMasi COJIb MPEACTAaBIIsAET COOOH (hapMaLeBTHYECKH MPUEMIIEMY IO
COJNIb TPUCOENUHEHUs] KHUCIOTHl. PapMaleBTHUECKH MpUeMJieMass COJb HPUCOEIUHEHUS
KHCJIOTBI MOKET BKJIFOYaTh B TOM 4YHCIEe 03 OrpaHHYEHUs XJIOPUCTOBOIOPOAHYIO KHCIOTY,
OpPOMHCTOBOIOPOIHYIO KHCIOTY, CEPHYIO KHCJIOTY, CyJb(paMUHOBYIO KHCJIOTY, a30THYIO
KUCIOTY, (GOCHOPHYIO KHCIOTY M T. 1., U OpPraHHYECKHe KHUCJIOThI, B TOM 4mHCie Oe3
OrPAaHUYEHHs] YKCYCHYIO KHCIOTY, TPUPTOPYKCYCHYIO KHCJIOTY, AIUMHHOBYIO KHCJIOTY,
aCKOPOMHOBYIO  KHCJIOTY, AaCIapardHOBYK) KHUCJIOTY, O€H30JICYJb(POHOBYI  KHCIOTY,
OCH30lHYI0 KHCJIOTY, MACIISHYI0 KHCIOTY, KaM(OpPHYIO KHCIOTY, Kam(popcyibHOHOBYIO
KHUCJIOTY, KOPHUYHYKO  KHCJIOTY, JIMMOHHYIK  KHCJIOTY, IHUIJIFOKOHOBYKO — KHCJIOTY,
STaHCYJb(QOHOBYIO  KHUCJIOTY,  [JYTAMHHOBYK)  KHCJOTY,  T[JIMKOJIEBYKD  KHCIIOTY,
ruepodocOopHy0  KUCIOTYy, TeMUCYJIb()ATHYK)  KUCJIOTY, TEeKCAaHOBYKO  KHCIIOTY,
MypaBbUHYIO KHCJIOTY, (YyMapOBYIO KHCJIOTY, 2-THAPOKCHITAHCYJIbPOHOBYIO KHUCIIOTY
(M3€THOHOBYIO KHCJIOTY), MOJIOYHYIO KHCJIOTY, THIPOKCHMAJIEMHOBYIO KHCIIOTY, SIOJIOYHYIO
KHCJIOTY, MaJOHOBYIO KHCJIOTY, MHUHIAQJIBbHYIO KHCIIOTY, ME3HTHJICHCYJIb(OHOBYIO KHCIOTY,
METaHCYJIb(OHOBYIO KHCJIOTY, HAQTaIMHCYIb(HOHOBYIO KUCIOTY, HUKOTHHOBYIO KUCIOTY, 2-
Ha(TATMHCYIbQOHOBYIO KHCJIOTY, IIABEJNEBYIO KHCJOTY, MAaMOBYHO KHCJIOTY, MEKTUHOBYIO
KUCIIOTY, (DEHHIYKCYCHYIO KHCJIOTY, 3-(peHUINPONUOHOBYIO KUCJIOTY, MUBAJIEBYI0 KHCIOTY,

NPONUOHOBYIO KHCJIOTY, MUPOBUHOTPAJHYIO KUCJIOTY, CATULUIOBYIO KUCIOTY, CTEAPUHOBYIO
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KUCJIOTY, SIHTAPHYIO KHCJIOTY, CyJb(aHWIOBYIO KHCJIOTY, BHHHYIO KHCJIOTY, II-

TOJIy OJICY Tb()OHOBYO KHCJIOTY, YHAEKAHOBYIO KHUCIOTY U T. II.

B HekoTOphIX BapuMaHTaX OCYINECTBJICHHsS UCIOJb3yeMass B JAaHHOM JOKYMEHTE
(apMaeBTHUECKU MPpHEMIIEMasi COJIb MPENCTaBIsIeT CO00H (papMaleBTUIECKH TTPHEMIIEMY O
COJIb TPUCOCTUHEHUs] OCHOBaHMs. DapMalEeBTUYECKU IMpUEMIIeMasi COJIb MPUCOCTUHEHUS
OCHOBAHUSl MOXET BKJIOYAaTh O€3 OrpaHMYeHUs] aMMHUAK WA THAPOKCHA, KapOOHAT WU
OnkapOOHAT aMMOHHMSI MJIM KaTHOH MeTajlla, TAKOrO KaK HaTPHH, KaJWuH, JUTHH, KaJIbLUH,
MarHui, >Kejie3o, MHWHK, MeIb, MapraHen, amiOMUHUNA U T. 1. ConM, MOJNydYeHHbIe U3
(dapMaeBTUYECKU NPUEMJIEMBIX OPraHUYEeCKHMX HETOKCHYHBIX OCHOBAHHH, BKIIIOYAKOT 0e3
OFPaHUYEHUs] COJU TEPBHYHBIX, BTOPUYHBIX W TPETHYHBIX AMHHOB, YETBEPTHYHBIC
aMMOHHEBbIE COENMHEHUs, 3aMELICHHbIE aMHHBI, B TOM YHCJI€ BCTPEUAIOLIUECS B MPUPOIE
3aMelleHHbIe AMHMHBI, [IUKJIMYECKHEe aMHUHbI U OCHOBHbIE MOHOOOMEHHBIE CMOJIbI, TAKHE Kak
METIJIAMUH, JUMETWJIAMUH, TPUMETWIAMUH, OTWIAMUH, IUITWIAMUH, TPUITHIAMUH,
U3OMPOIUJIAMUH, TPUIPONUIAMUH, TPUOYTHUIAMHUH, STAaHOJAMHH, IHATAHOJAMUH, 2-
OUMETUJIAMUHOATAHOJ, 2-AUTUJIAMHHOATAHOJ, JIULUKIOT€KCUJIAMUH, JIU3WH, aPTUHUH,
rucTuauH, kodeuH, ruapabaMuH, XOJHWH, O€TaWH, STUICHOHUAMHH, TJIFOKO3aMHUH,
METWITTIOKAMHUH, TEOOPOMHUH, TMYypPUHBI, MUNEPA3UH, MUNOEPUANH, N-3TUJIMHIEPHUINH,
COEMHEHHUS] TEeTPAMETHJIAMMOHHUS, COEOUHEHMs TeTPadTUJIaAaMMOHUs, nupuauH, N, N-
TUMETUIAHUJIIH, N-MeTUJINHUInepuIvH, N-MeTuamMopouH, JULUKJIOTEKCUJIAMUH,
nubensunamud, N,N-nubensundenstunamus, l-3¢eHamun, N,N'-nuOeH3UIITUICHIUAMYH,

INOJIMAMUHHBIC CMOJIBI U T. II.

B nekortopeix Bapmantax ocyuiectieHus thGAA wim ee ¢gapManeBTHYECKH MpUeMIIeMast
COJIb MOTYT OBITb COCTaBJEHbI B BHIE (hapMaLeBTHUECKOW KOMITO3HMLIMH, aJaNTHPOBAHHOW
11l BHYTPUBEHHOTO BBEIEHUs. B HEKOTOPBIX BapuUaHTaX OCYLIECTBICHUs (papMaleBTHUECKasI
KOMITO3MLIUSI TIPEACTABIISIET COO0M pacTBOP B CTEPHIIBHOM H30TOHHYECKOM BOAHOM Oydepe.
ITpu HEOOXOAMMOCTH, KOMIO3HIMSI MOXKET TAK)Ke COAEPKaTh CONOOMIM3UPYIOIIEe CPEACTBO
U MECTHBI aHECTeTHK Uil YMEHbIIEHUs OOJEeBOro OINYINEHHs] B MECTe WHBEKIHH.
Wnrpenuentsl s (papManeBTUYECKOH KOMIIO3ULUU TOCTABJIIOT 1O OTHAENBHOCTH JIHOO
CMEIIAHHBIMH JIPYT C APYTOM B CTaHAAPTHOH JIEKAPCTBEHHOW (popme, Hampumep, B BHUIE
CyXOro JIMOQHUIM3UPOBAHHOTO MOPOLIKAa MM OE3BOJHOIO KOHLIEHTPaTa B TE€PMETHYECKU
3aKpBITOM KOHTEWMHepe, TaKOM Kak amIlyJja WIH callle, C YKa3aHHEM KOJMYeCTBAa aKTUBHOIO

cpenctBa. Ecnm koMmosuiius mpenHa3HaYeHa JUTsl BBEACHHs MOCPEIACTBOM HMH(Y3HU, TO €€
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MOYXHO BHOCUTb B WH(Y3HOHHYIO OyThUIb, COAEPIKAIIYI0 CTEPHIIbHYIO (papManeBTHYeCKH
YUCTYyI0 BOAY, COJIEBOH pPacTBOP WJIM CMeCh AEKCTPO3a/Boja. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHUS] MH(PY3HIO MOXKHO OCYLIECTBISITH B OOJBHHIIE WM KIMHHUKE. B HEKOTOpPBIX
BAPUAHTAX OCYIIECTBICHUS MH(QY3UIO MOKHO OCYIIECTBJIATH BHE OOJBHUIBI WM KIMHUKH,
HarpuMep, MO MeCTy JKHTeNbCcTBA CyObekTa. IIpyM BBENEHMH KOMIIO3ULUU MOCPENCTBOM
MHBEKLUN MOXET MPeNyCMaTPUBATHCS aMIyJja CO CTEPHJIbHOW BOMOH Ui MHBEKLHUU WU C
COJIEBBIM PACTBOPOM JJisi TOrO, YTOOBI HHIPEIUEHTHl MOXKHO OBUIO CMeLIaTh Iepen

BBCIACHHCM.

B nexortopeix Bapmantax ocyuiectBieHus thGAA wunu ee gapmMaieBTHUECKH NpUeMIieMast
COJIb MOTYT OBITH COCTaBJI€HBI MAJs1 TEpPOpaJbHOrO BBeAeHus. I[lepopalbHO BBOXMMBIE
KOMITO3MLIMK MOYKHO COCTABJISITh B (popMe TabJIETOK, KAICyJl, BATMHAJIBHBIX CYNIIO3UTOPHEB,
SJIMKCUPOB, PACTBOPOB WJIM CYCIIEH3WM, rejeil, CUPOIOB, KUAKOCTEN IJisl MOJOCKAHUs pTa
WJIN CYyXOrO IMOPOIIKA JJIs1 CMELIMBAHUS ¢ BOAON WIH APYTUM MOAXOASIIUM HOCUTEIIEM Tepen
NPUMEHEHHeM, HeoOs3aTeNIbHO C BKYCOBBIMU J0OaBKAMM M KpPAaCHTENSIMH, AN INyTeH
NPUMEHEHUsI ¢ HEMEUICHHBIM, 3aMEMJICHHBbIM, W3MEHEHHbIM, MPOJIOHIMPOBAHHBIM,
NPEPBIBUCTBIM HJIH KOHTPOJIUPY EMBIM BbICBOOOXKIeHHEeM. Tak:ke MOKHO MPUMEHSITh TBEP/IbIE
KOMITO3ULIMK, TaKHe KakK TaOJIETKH, KarcCyJibl, JISAEHIIbI, MACTWIKH, MIIOJIH, OOJIOCHL
MOPOLIKH, TIACThI, TPaHYJIbI, CYNIO3UTOPHUH, APa)ke WM Mpenaparsl B BUAE MPEIBAPUTENHLHO
MPUrOTOBJIEHHBIX cMecell. TBepable U KUAKHUE KOMIIO3ULIUU JUJIsl TEPOPAIbHOTO MPUMEHEHHS
MOYKHO TOJIy4aTh B COOTBETCTBUH CO CIOCOOAMH, XOPOLIO U3BECTHBIMH U3 YPOBHS TEXHUKH.
Takne KOMMIO3WMIIMM MOTYT TakXKe COIepXKaTb ONWH WiIu Ooyiee (papmaueBTHYECKH
NpUEeMJIEMBbIX HOCUTENEeH W BCIIOMOTATENIbHBIX BEIIECTB, KOTOpPble MOTYT HaXOAWUTHCS B
TBEpAOH win skupkoi ¢opme. TabmeTkn M KancCyjbl MOXKHO TOJYYUTh IOCPEACTBOM
TPaOUIMOHHBIX  CIMOCOOOB € HUCHOJNBb30BaHHEM  (apMAleBTHYECKH  MPUEMIIEMBIX
BCIIOMOTATEJbHBIX BEIIECTB, B TOM 4YHCJIe O€3 OrpaHHYeHHUs] CBS3YIOIIUX CpPEACTB,
HAroOJHUTeNEeH, CMa3bIBalOIIUX BELIECTB, pa3pbIXJIUTENeH WM CMAuMBAIOIIUX CPEICTB.
IMonxonsimue QpapManeBTUYECKH NPHEMJIEMbIE BCIIOMOTAaTENbHBIE BEIECTBA HM3BECTHBI U3
YPOBHSI TEXHUKH U BKIIOYAIOT 0€3 OrpaHMYeHHs] MPEKENaTHHH3HUPOBAHHBIA Kpaxmal,
TIOJTUBUHWJIITUPPOJTHIIOH, MIOBUJIOH, THIPOKCHITPOITHIIME THIILEILTIONIO3Y (HPMC),
runpokcunpormmwTiineuioiaosy (HPEC), ruapoxcunponunuemmonody (HPC), caxaposy,
JKEJIATHH, apaBUICKYIO KaMelb, JJAKTO3y, MUKPOKPHCTAJUTMYECKY O [EJUTI0JI03y, runpodocdar
KaJbLMs, CTE€apaT MarHus, CTEapUHOBYIO KHUCIOTY, TIIMIEPHIIOEreHaT, TalbK, JUOKCHI

KPEMHHS, KYKYPY3HBIH, KapTO(QeNbHBI WIM MAHHOKOBBIH KpaxMmal, KpPaxMAaJTJIUKOJST
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HATPWsL, JIay pHICYIb(aT HATPUsl, MUTPAT HATPUs, KapOOHAT KaJbLUs, IBYXOCHOBHBIN (ocdar
KaJbLUs, TJIUIHMH, KPOCKAPMEIUIO3y HATPHUS M KOMIUIEKCHbIE CHJIMKATHI. TaONeTKH MOXKHO

MOKPbIBATHb C MOMOIIBIO CHOCO6OB, XOpPOLIO U3BECTHBIX U3 YPOBHA TCXHHUKU.

B  HexkoTOpbIX BapuaHTax OCYLIECTBJIEHHUS ONHUCAHHAs B  JAHHOM  JIOKyYMEHTe
dapmarieBTHUECKasi ~KOMIIO3MLMUS  MOXET OBITh COCTaBlieHA B  COOTBETCTBUH C
mexxayHaponHoi 3asBkoit PCT/US2017/024982 u mpenBapuTenbHON 3asBKOH Ha MAaTEHT
CIIOA Ne 62/506574, obe u3 KOTOPBIX BKJIOYEHbI B HACTOSIIEE OINUCAHHUE IMOCPENCTBOM
CCBUIKM BO BCEeM uX mojHOTEe. Hampumep, B HEKOTOPBIX BapHaHTax oOcyluecTsieHus pH
dapmarieBTUYECKOW KOMIIO3MLIMK, OIUCAHHOM B MJAaHHOM JIOKYMEHTE, COCTaBIISIET OT
npubnausutensio 5,0 o npubnusurensHo 7,0 wnm ot mpubausurensHo 5,0 mo
npubausutensHo 6,0. B HekoTOpBIX BapuaHTax ocyiuecTBieHus pH Haxoqutcs B AuanasoHe,
COCTaBJLIIOLIEM OT MPHONU3UTENBHO 5,5 no mpubmmsurensHo 6,0. B HEKOTOPBIX BapHaHTax
ocywectienus pH ¢apmaneBTuyeckoli KOMMo3uimu cocrapisier < 6,0. B HexkoTopbIx
BapMaHTaxX OCyluecTBIeHUs pH MOXHO peryaupoBaTh AJsl AOCTHKEHHUs Lenesoro pH mytem
UCIIONIb30BaHMs perysiTopoB pH (Hanpumep, MOAIIENaunBAOIIUX CPEACTB U MOAKHCISIFOLITIX

CPENCTB), TAKUX KaK TMAPOKCU HATPUS W/ UM XJIOPUCTOBOAOPOIHASI KUCIIOTA.

OnucaHHasi B JaHHOM JOKyMeHTe (papMaleBTHYECKas KOMIIO3MLHUS MOXET COIepKaTb
OydepHyI0 CHCTeMy, TaKYIO Kak IIUTpaTHas cuctema, pocdarTHas cucteMa U UX KOMOUHALHS.
Hutpar w/unu docdar MOryT mpencTaByisTe coOOi muTpar Hatpus wind (ocdar HaTpws.
Jlpyrue coyu BKJIIOYAIOT KaJIUEBbIE MM aMMOHHEBbIE CONIM. B omHOM min Oosiee BapraHTax
OCyIIEeCTBIIEHHUs] Oydep COmepKUT LUTPaT. B MOMONHUTENBHBIX BapUAHTaX OCYLIECTBICHHUS
Oydep comepkurT 1MTpaT HATPHUsS (HampUMep, CMeCh IHWTHApaTa LUTpaTa HATPUS H
MOHOTHIpaTa JMMOHHOH KHUCJIOTHI). B omHom wmimm Oonee BapuaHTaX OCYLIECTBICHHUS
OydepHbie pacTBOPBI, COAEPIKALINE LIUTPAT, MOTYT CONEPKaTh LUTPAT HATPHUS U JIUMOHHYIO
KUCJIOTYy. B HEKOTOpPBbIX BapHaHTaX OCYLIECTBJICHUS MPHUCYTCTBYET KAaK LUTPATHBIA, TaK U

¢bocdaThslii Oydepsr.

B  HexkoTOpbIX BapuaHTaXx OCYLIECTBJIEHHWS ONUCAHHAs B  JAHHOM  JOKyMEHTe
bapmarieBTHUECKAasT KOMITIO3ULMS COAEPIKUT IO MEHBbLIEH Mepe OIHO BCIOMOTAaTeNIbHOE
BEIECTBO. BcrmomorarenpHOE BEIECTBO MOXET (PYHKLIMOHUPOBATH KaK CPENCTBO,
peryaupyroiee TOHUYHOCTh, HANIOJHUTENb W/nuimn cradunnzarop. CpencTsa, peryinupyromme
TOHUYHOCTb, TPEACTABISIIOT COOOW KOMITOHEHTBI, KOTOpBIE CIIOCOOCTBYIOT OOECTICUEHHIO

TOTO, 4TOOBI COCTAaB UMEJ OCMOTHUYECKOE JABJICHHUE, TAKOEC K€ KaK OCMOTHYCCKOC OAaBJICHUC



64

YeJIOBEUECKOH KPOBH WJIH MOA00HOe eMy. HamomHUTeM NpeacTaBisiioT COO0H HHIPETUESHTHI,
KOTOpbIE MPHUAAIOT AOMOJHUTEIbHBIN 00BbEM COCTaBy (Hampumep, JTHOPHIN3UPOBAHHOMY) U
obecrieunBarOT JNHOGUIN3aTy HEOOXOMUMYK CTPYKTypy. CTaOmin3aTopel NpenCTaBIISIOT
co0oil coerHeHHs, KOTOPbIE MOTYT MPEAOTBPALIATh WM CBOAUTh K MHHUMYMY arperanuro
coctaBa Ha THUAPO(OOHBIX TMOBEPXHOCTSX pasfena BO3AYIIHONW u BomHOW (a3. Onno
BCIIOMOTaTeJIbHOE BELIECTBO MOMKET OJHOBPEMEHHO OCYLIECTBIJISATh (PYHKLHIO CPENCTBa,
peryJMpyroomero  TOHWUYHOCTb, M  HANOJHHUTENsA.  Hampumep,  MaHHUT  MOXKET
(PYHKLIMOHMPOBATh KaK CPEACTBO, PEryJHUpyollee TOHUYHOCTb, a Takke O0ecreYyrBaTh

NPEeUMYIIeCTBa KaK HAaIlOJIHUTEb.

IIpumepsl CpeacTs, pPEryaUpPYHOLIUX TOHUYHOCTb, BKJIKOYAKOT XJIOPUZA HATPUs, MAHHHWT,
caxapo3y W Tperajo3y. B HEKOTOpPbIX BapHaHTaX OCYINECTBJIEHHUS CPENCTBO, PEryJIHpyIOIiee
TOHUYHOCTb, BKJIIOYAET MAHHUT. B HEKOTOpPbIX BapHaHTaX OCYIIECTBICHMs oOOliee
KOJIMYECTBO CPEACTBA(CPENCTB), PETYIUPYOLIETro(-1X) TOHUYHOCTD, HAXOIUTCS B AHANA30He,
cocraBsiromieM OT npubmmsurensHo 10 mr/mn no  mpuGmusurensio 50 mr/mn. B
JOTMOJHUTEIBHBIX BapUaHTaX OCYLIECTBICHHs OOIIee KOJIMYECTBO CpencTBa(CpencTB),
perynupymoomero(-ux) TOHHYHOCTb, HAXOIWTCS B JHAla30HE, COCTaBJISAIOLIEM  OT
npubmusutensuo 10, 11, 12, 13, 14 wnm 15 mr/ma no npubausurensho 16, 20, 25, 30, 35, 40,

45 umm 50 mr/mo.

B HekOTOpBIX BapHaHTax OCYLIECTBJIEHHsS BCIIOMOTATEJIbHOE BEIIECTBO  CONEPIKUT
cTabunusaTop. B HEKOTOPBIX BapHaHTaX OCYINECTBIIEHUS CTAOMIIN3ATOP MPEACTABIsIET COOOH
MOBEPXHOCTHO-AKTUBHOE BEIIECTBO. B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHUS CTAOMIM3AaTOP
npexacrasisier codoit monmcopbat 80. B ogHOM min Oojiee BapraHTax OCYIECTBJICHHUs o0IIee
KOJIMYECTBO CTAaOWMIM3aTOpa HAXOAMTCS B JUAMA30HE, COCTABIISIIOIIEM OT MPHOJH3UTEIHHO
0,1 mr/mMn no npubmmutensHo 1,0 Mr/mii. B 1OMOMHUTENBHBIX BapHaHTAX OCYINECTBIICHHUS
o0Iee KOJMYECTBO CTAOWJIM3AaTOpPa HAXOAWTCS B JMANA30HE, COCTABISIFOIIEM  OT
npubmmsutensho 0,1, 0,2, 0,3, 0,4 wiu 0,5 mr/mn go npudnusurensro 0,5, 0,6, 0,7, 0,8 0,9
win 1,0 mr/mi1. B eme omHUX BapuaHTaxX OCYIIECTBIICHHs OOIIee KOJIMYECTBO CTa0MIH3aTopa

cocraysieT npubnusurensHo 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9 wu 1,0 mr/mu.

B HekoTOphIX BapuaHTaX OCYIIECTBICHUS (papMaleBTHYECKass KOMIIO3ULUS CONEPKUT (a)
thGAA (xax nHampumep, ATB2000), (b) mo meHnbineili mepe oxuH Oydep, BBIOpaHHBIA U3
TPYIIBL, cocTosied u3 nuTpara, gocdarta u ux KOMOUHAILMH, U (C) MO MEHbIIEH Mepe OTHO

BCIIOMOTaTEJIbHOC BCIICCTBO, BbI6paHHOG U3 I'PYIIIbIL, COCTOSIIIEH H3 MaHHUTA, nom/Icop6aTa
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80 m ux kxomOmnHaumu, U umeer pH B nuamaszone (i) or mnpubmusuTenbHo 5,0 10
npubmu3uTenpHo 6,0 win (i) ot npubnusutensHo 5,0 1o npubnusuTensHo 7,0. B HEKOTOpPBIX
BAPUAHTAX OCYINECTBJICHHs] KOMITO3ULHS OTOJIHUTENBHO CONEPKUT BOAY. B HEKOTOpPBIX
BApUAHTAX OCYLIECTBJICHUSI KOMITO3ULMS MOXET JOMOJIHUTENBHO COAEPKATh MOAKHUCISIOIIee

CpeacTBoO u/unu noAmeaavyuBaromee CpeacTno.

B HexoTOphIX BapuaHTaX OCYIIECTBJIECHHUS (papMaleBTUYECKas KOMIIO3UIUS COXEPKUT (a)
thGAA (xax nanmpumep, ATB200) B KOHIIEHTpaLMH, COCTABJSIOLIEH NpUOIU3UTENBHO 5-50
MI/MJ1, TPUOIN3UTENBHO 5-30 MIr/Mi1 miu npuOIM3UTENbHO 15 Mr/mi, (b) HATPUN-LUTPATHBINA
Oydep B KOHLEHTpaLuy, coctapiistomedl npudbnuzureapbHo 10-100 MM mnn npuOIU3UTENBHO
25 MM, (C) MaHHHUT B KOHLEHTpALMH, COCTaBJsAOLed npudmusurensHo 10-50 mr/mn wnu
npudmusurensHo 20 wmr/mi, (d) momucopOar 80, HPUCYTCTBYIOLIMI B KOHLEHTpALHH,
cocraysitouieit  mpubnusurtensHo 0,1-1 mr/mn, npubmusurensho 0,2-0,5 wmr/mia  wnm
npudmusurensHo 0,5 mr/mn u (e) Bony, u umeer pH npubmusurensro 6,0. B mo menbiuei
Mepe OJIHOM BapHaHTE OCYLIECTBIIEHMs (apMaleBTHUECKas KOMIIO3ULMs comepkut (a) 15
mr/mia thGAA (wanpumep, ATB200) (b) 25 MM Hatpuii-uutpatHoro oydepa, (c) 20 mr/mn
mannuTa, (d) 0,5 mr/mia nonucopbara 80 u (e) Boay, u umeer pH npubmmsurensao 6,0. B
HEKOTOPBIX BAPHAHTAX OCYINECTBJICHUS KOMIIO3UIMS MOXKET IOIOJHHUTEIBHO CONEepPIKATh

MOAKUCJIAOIICE CPEACTBO W/ noameravyrnBaromee CpeacTBo.

B HexOTOpBIX BapuaHTAaX OCYIIECTBJCHHs (hapMALEBTHYECKYH) KOMITO3MIIMIO, COAEPIKAIIYIO

thGAA, pa30aBJisitoT nepen BBeIEHUEM CYOBEKTY, HYKIAOIEMYCSl B 3TOM.

B HekoTOpbIX BapuaHTaX OCYIIECTBJICHHUS (papMalleBTHYECKass KOMIIO3MIUS, OMHMCAHHAs B
JAHHOM JOKYMEHTE, COAEPIKUT IIanepoH. B HEKOTOPBIX BapHaHTaX OCYILECTBJIEHHs ANepOH
npeacTaBisier co00i MUTIyCTaT WK ero (papMaLeBTUYEeCKH MPUEMIIEMYIO coiib. B npyrom
BApUAHTE OCYIIECTBJICHUS INANEPOH TMPEACTaBIsieT COOOM OyBOrNyCTaT MM €ro

bapmaneBTHIECKH IPUEMIIEMYIO COJIb.

B HekoTOphIX BapwaHTaX OCYIIECTBIIEHUS OMMCAHHYKD B JaHHOM JokyMeHTe ThGAA
COCTaBJISIFOT B ONHY (PapMarieBTUYECKYI0 KOMIIO3UIINIO, B TO BPeMsl KaK IIAanepoOH, TAKOW Kak
MUTJIyCTAT, COCTAaBJSIOT B JAPYTyK (apMaleBTHUECKYI0 KOMITO3UIMID. B HEKOTOpBIX
BApUAHTAX OCYLIECTBICHUS (PApMALEBTUYECKYI0 KOMITO3UIMIO, COAEPIKAIIYI0 MHIJYCTaT,
BBOASIT B BHUAE COCTaBa, KOMMEpYeCKH AocTymHoro kak Zavesca® (Actelion

Pharmaceuticals).
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B  HekoTOpbIX BapMaHTax OCYLIECTBJIEHHWs ONHCAHHYKO B  JaHHOM  JIOKYMEHTE
bapMaleBTHYECKYI0O  KOMITO3UIIMIO  MOXHO  TOJBEpraTh  IMpoueccy  Juoduimmzanmu
(cyONMMMAaIMOHHOTO BBICYIIMBAHMS) JISI TIOJYYEHUsT ocaaka WiH rnopomka. COOTBETCTBEHHO,
APYroi acmeKT HACTOSIEro M300peTeHHs] OTHOCUTCS K (hapMaleBTHUECKOW KOMITO3ULHH,
noaBeprayToi nodunusanun. JInopuiIm3npoBaHHast CMECh MOKET COAEPIKATh OMUCAHHYIO B
nanHoM pnokymente TrhGAA (mampumep, ATB200), Oydep, BbIOpaHHBIH M3 TPYMIIBI
cocrosimmeir w3 uutpara, Qocdara m wx KOMOWHALMN, W TO MEHbIIEH Mepe OIHO
BCIIOMOTATENIbHOE BEIECTBO, BBIOPAHHOE U3 TPYIIIBI, COCTOSLIEH W3 TPerajo3bl, MAHHUTA,
nomucopbara 80 u  ux komMOuHamMu. B HEKOTOPHIX BapHaHTax OCYLIECTBIEHHS K
JTMOPUIN3UPOBAHHON CMECH MOXHO AO00aBJATh APYTHE WHIPEIUEHTHI (HAarpumep, Ipyrue
BCIIOMOTaTeIbHbIE BEIIIECTBA). dapmaneBTuyecKast KOMITO3HULIHS, coep Karas
MO MIM3UPOBAHHBIN TIpernapaT, MOXKeT ObITh MPEeNOCTaBlieHa BO (IAKOHE, MOCe Yero ee

MOKHO XPaHUTh, TPAHCTIOPTHPOBATH, BOCCTAHABIIMBATD W/WUJIH BBOJUTH MAI[HEHTY.
VI Cnoco0wnl J1eueHust
A. Jeyenue 3a001eBaAHUMI

Jlpyroli acmeKT HacTOsero M300peTeHus OTHOCUTCS K Croco0y JiedeHus: 3a00JeBaHUs WU
HAPY LIEHHSI, CBSI3aHHOTO C HAPY LIIEHUEM PETYJISILIUN HAKOIUIEHUsI TIIMKOT€HA, Iy TeM BBEICHHUS
thGAA wmu QapManeBTUYECKON KOMIIO3UIMK, OINMUCAHHBIX B JAaHHOM JOKyMeHTe. B
HEKOTOPBIX BapHAHTaX OCYINECTBJIEHHs 3a00JjieBaHME MpeacTaBisieT coboii GonesHp [Tomme
(Takke W3BECTHYIO Kak neduuut Kuciod wmanbTazbl (AMD) u OoNe3Hb HaKOIJIEHUS
rmukoreHa Il tuma (GSD 1I)). B Hekoropeix BapuwaHTax ocymectieHusi rhGAA
npexacrasisier coboit ATB200. B HeKOTOpbIX BapHaHTaxX OCYLIECTBICHUS (PapMaleBTHIECKast

xomno3uims coaepxkut ATB200.

thGAA unn papmaneBTHYECKYI0 KOMITO3UIIMIO, OMHUCAHHBIE B JAHHOM JIOKYMEHTE, BBOJST
noaxonamuM nyTeM. B ogHOM BapmanTte ocyiuectieHus tThGAA i dapmaneBTudeckyro
KOMITO3ULIMIO BBOAST BHYTPHUBEHHO. B jpyrux BapuaHtax ocyumectsieHusi thGAA wnn
(bapMareBTHYECKYI0 KOMITO3UIUIO BBOAST IyTEM HEMOCPEICTBEHHOTO BBEICHUS B LIEJIEBYIO
TKaHb, TAKYIO KaK CepAeYHast WM CKeJIeTHash MbIIa (HampuMep, BHYTPUMBIIIEYHO), WIH B
HEPBHYIO CHUCTeMy (Hampumep, IMyTeM HEMOCPENCTBEHHOH WHBEKIMHU B T'OJIOBHOW MO3T;

WHTPABEHTPHUKYJSIPHO, MHTPATEKaNIbHO). B HEKOTOpBIX BapmaHTax ocyuiectBieHus rhGAA
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win  (apMaLEeBTHUECKYI0 KOMIIO3ULMIO BBOIAT TmepopaibHO. Eciom Tpedyercs, MOKHO

OOHOBPEMCHHO UCIIOJB30BATh Ooiee uem OOWH Y Thb.

B HekoTOpBIX BapWaHTax OCyINeCTBiIeHUs TeparneBTudeckue 3(dexrsr rhGAA wumm
bapmMarieBTHUECKONW KOMIO3HMLIUY, ONHCAHHBIX B JJAHHOM JOKYMEHTE, MOTYT OBITb OLIEHEHBI
Ha OCHOBAaHMHM OJHOrO wWiau Oonee w3 ciexyromux kpurepues: (1) yaydimmeHue
KapIUOJIOTHUECKOro cratyca (HampuMmep, YBEIHUEHHE KOHEYHO-IUACTONIMYECKHX W/WIH
KOHEYHO-CHCTOJIMUECKUX OOBEMOB WM yMEHbLICHHE, OOJerdeHue WM MpenynpexIeHne
NpOrpeccupyroIeil KapAnOMHONIATUH, KOTOPYIO, Kak mpasmiio, ooHapyxusaroT npu GSD-II),
(2) pysxuMM Nerkux (HampuMmep, yBEJIWYEHHE )KU3HEHHON €MKOCTH JIETKHX 10 CPABHEHUIO C
€MKOCTBIO Ha UCXOAHOM YPOBHE W/WIN HOPMAJIU3aLUsl CHIDKEHHOTO HACBIIEHHS KUCIOPOOM
BO BpeMs Kpuka), (3) yiydlleHHe HEBPOJOTHYECKOTO pPAa3BUTHsS W/WIN JIBUrATEIbHbBIX
HABBIKOB (HAIIpUMep, yBeJIMUEHHEe MoKa3zaTesisi npu oreHke no mkane AIMS) u (4) cHiwkeHune

yPOBHEi1 ININKOreHa B TKAHH WHIUBUAYYMA, TIOPAXKEHHOTO 3a00I€BaHHEM.

B HekoTOphIX BapuaHTax OCYLIECTBJICHHs KapAHOJOTHUECKHH CTATyC CyOBEKTa yiydIaeTcs
Ha 10%, 20%, 30%, 40% wmnu 50% (unu m000¥ MPOLIEHT MEXY yKa3aHHbIMU 3HAYEHUSIMH)
nocyie BBeAeHUss omHOW miu Oonee 103 rhGAA wiu QapManeBTHYECKONW KOMITO3ULHH,
ONHUCAHHBIX B JAHHOM JIOKY MEHTE, TI0 CPABHEHHIO C CYOBEKTOM, MOABEPTABLINMCS JICUEHHIO C
MIOMOIIBE0 HOCHUTEJS, WM CcyObekToM 10 JjedeHus. Kapmuonormueckuii cratyc cyObekTa
MOKHO OILICHMBATh C TMOMOINBI) HM3MEPEHHs KOHEYHO-TUACTOJIMYECKUX W/HWIN KOHEUHO-
CHUCTOJIMYECKUX OOBEMOB W/MJIM C TOMOINBI0 KJIMHHYECKOW OLIEHKH KapAHOMHONaThu. B
HEKOTOPBIX BapHUAHTAaX OCYIIECTBJICHUs jeroyHas GpyHkuusi cyOwpekTa yiayumaercs Ha 10%,
20%, 30%, 40% wumu 50% (wnu 000l MPOLIEHT MEKAY YKa3aHHBIMH 3HAYEHUSIMH) TOCIIE
BBeJeHUs OnHOW wimm Oojee 103 rhGAA wiM ONWCAHHOW B JaHHOM JOKYMEHTE
(apMareBTHYECKONW KOMITO3HIIUHU 110 CPABHEHUIO ¢ CyOBEKTOM, MOIBEPTaBIINMCS JICUEHUIO C
MIOMOIIBE0 HOCHTEJSI, HJIH CYOBEKTOM 0 JIeueHHsl. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS
yAy4lleHUEe OOCTUraercs 4yepes | Hememo, 2 Henmenu, 3 Heaenu, 1 mecsu, 2 Mecsua WIHA
Oosnble nocye BBeAeHHs (MK JFOOOH Neproa BpeMEHH MEKAY YKa3aHHBIMH 3HaUeHUsIMH). B
HEKOTOpBIX BapuaHTax ocymecteieHuss ATB200 wumm (dapmaneBTHUeckass KOMITO3ULIUS,
cogepxkamast ATB200, ynyumaer nerounyro ¢QyHKUMIO y cyObekra uepe3 1 Henmemro, 2
Henenu, 3 Hexenu, 1 mecsn, 2 mecsua wid OOJbIIe TMOCTe BBeneHUs (WIN JIFOOOW mepron

BPEMEHHU MEX/1y YKa3aHHBIMU 3HAUEHUSIMH).
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B HeKOTOpPBIX BapHaHTaxX OCYIIECTBICHUS Jlerounast GyHKIus cyOobekra yiayqmaercs Ha 10%,
20%, 30%, 40% wumu 50% (wnm 000l MPOLEHT MEKAY YKa3aHHBIMH 3HAYEHUSIMH) TOCIIE
BBeIeHUs OntHON nim Oonee 103 ThGAA wnu gpapmarieBTHIECKONW KOMIO3ULIUH, OMTUCAHHBIX B
JAHHOM JOKYMEHTE, MO CPaBHEHUIO C CYOBEKTOM, MOABEPraBIIUMCS JIEUYEHHIO C MOMOIIBIO
HOCHUTEJIS], MJIN CyOBeKTOM A0 JiedeHus. JIerounyro QyHKIM0 CyOBbeKTa MOJKHO OLIEHUBATH IO
JKM3HEHHOW €MKOCTH JIETKMX [0 CPAaBHEHHIO C €MKOCThI0 Ha HMCXOIHOM YpPOBHE W/WIH
HOpMaIM3alMi CHM)KEHHOTO HACBILIIEHUs] KUCJIOPOJOM BO BpeMsl Kpuka. B HexkoTopeIx
BapUAHTaX OCYINECTBJICHUs JierouHast QpyHkuus cyOwpekTa yiayqmaercs Ha 10%, 20%, 30%,
40% wnm 50% (uam 000N MPOLEHT MEXAY YKa3aHHBIMH 3HAUEHHUSIMH) I1OCJE BBEACHUS
onHol mnu Gonee no3 thGAA uinM ONMCaHHOW B JAHHOM JOKYMeHTE (apMaleBTHYECKON
KOMITO3ULMM IO CPAaBHEHHIO C CYOBEKTOM, MOJBEPraBIIUMCS JIEUEHHIO C TTOMOLIBIO
HOCHTENS, WIN CyObeKTOM 10 JieueHHs. B HEKOTOpPBIX BapUaHTaxX OCYINECTBICHUS
yJydlleHue AOCTUraercs depe3 | Hepemo, 2 Hepenu, 3 Henmenu, 1 Mecsl, 2 mecsiia WU
Gonplne nmocye BBeneHus (Win 000N Nepro BpeMeHH MeXIy YKa3aHHBIMHU 3HaYeHusimu). B
HEKOTOpBIX BapuaHtax ocymectBieHuss ATB200 wnu (dapmaneBTudeckas KOMITO3ULIHS,
copepkamasi ATB200, yayumaer serounyro (QyHKUuiO y cyObekra uepe3 | Hememo, 2
Henenu, 3 Hexenw, | mecsi, 2 Mecsua uian OoJblIe Mmocie BBeAeHHs (Wiu Jr000i mepuon

BPEMEHU MEX/1y YKa3aHHBIMU 3HAUEHUSIMH).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HEBPOJIOTUYECKOE PA3BUTHE H/MJIHM JIBUTATEJIbHbIC
HaBbIKU cyObekTa ynyumarorcs Ha 10%, 20%, 30%, 40% wmu 50% (wnu mr000i mpoueHT
MEXKIy YKa3aHHbIMH 3HAYEHHSIMH) TOCJe BBeNeHUs OmHON wuiau Oojee no3 rhGAA wmu
(apMaLeBTHYECKOW KOMIIO3ULIMY, OMUCAHHBIX B JaHHOM JOKYMEHTE, IO CPaBHEHUIO C
CyOBEKTOM, TTOABEPTaBIIUMCSI JICYCHHIO C TIOMOIIBIO HOCHUTEJISI, HUIH CYOBEKTOM IO JICYSHHUSI.
Hesponoruyeckoe pa3BuTHe W/WIM JBHraTeIbHbIE HABBIKM CyOBEKTa MOJKHO OLICHUBATh
nyTeM omnpeneneHus: nokazareiast AIMS. AIMS npencrasnsieT coO0H 3aKPEIUICHHYIO IIKAJy
u3 12 MyHKTOB, KOTOpasi yCTaHABJIMBAETCS M OLEeHHBaeTcss KiIuHUIUCTOM (cM. Rush JA Jr,
Handbook of Psychiatric Measures, American Psychiatric Association, 2000, 166-168).
IIynkTer 1-10 onenmnBaroTcs Mo S-0ayuTbHOM 3akperuieHHoN mkane. I[TyHkThl 1-4 oLeHuBarOT
poTo-nuuesble ABUKeHUs. [IyHKTBI 5-7 OTHOCATCS K JUCKUHE3UH KOHEYHOCTEH M TYJIOBUILA.
ITyukThl 8-10 OTHOCSTCS K OOIIEH CTENMeHU TSKECTH, KaK OLEHUBAET SK3aMEHATOp, a TaKiKe
OCBEJOMJICHHOCTH TALMEHTa O ABIDKEHHSIX M CBS3aHHBIM C HUMH JucKoMpopTom. [IyHKTEI
11-12 mpencraBnstoT cOOOW BOMPOCHI «J1a/HET», Kacarolquecs mnpodyiem ¢ 3ydamu w/wimu

3yOHBIMH TpoTe3aMH (Takue MpoOJeMbl MOTYT NPUBECTH K OMHUOOYHOMY JHATHO3Y
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OUCKWHE3UN). B HEKOTOPBIX BapHaHTAaX OCYIIECTBIICHHUS HEBPOJIOTUYECKOE PAa3BUTHE H/HITU
IABUraTesbHbIE HABBIKM CyObekTa yiyumarorcs Ha 10%, 20%, 30%, 40% wm 50% (unmm
MO0 MPOIEHT MEKIY YKa3aHHBIMH 3HAYEHHUSIMH) TIOCJIe BBENEHHUS OOHOU WM Ooyiee 1103
ATB200 mnu Qapmanesrudyeckoil kommno3unuu, coxepskameid ATB200, mo cpaBHEHHIO ¢
CyOBEKTOM, TIOJBEPTABIIUMCS JIEYCHHIO C MIOMOIIBI0 HOCHTEJISI, WM CYOBEKTOM IO JICUSHHUSI.
B HexkoTOphIX BapuaHTax OCYILECTBJICHUs YJy4LIEHHE NOCTUraercs uepe3d 1 Hexemo, 2
Henenu, 3 Hexenu, 1 mecsn, 2 mecsua wid OOJbIIe TMOCTe BBeNEHUs (MK JIFOOOW mepron
BPEMEHH MEXIy YKa3aHHbIMH 3HAa4eHHUsiMH). B HEKOTOpPBIX BapuUaHTaX OCYIIECTBICHUS
ATB200 wmu (¢apmaneBTuueckass kommosunwms, coxepxkamasi ATB200, yaygmaer
HEBPOJIOTHUECKOe pa3BUTHE W/WJIHM JIBUraTeJIbHble HAaBBIKM CyObekTa depe3 1 Hemeno, 2
Henenu, 3 Hexenu, 1 mecsn, 2 mecsua wid OOJbIIe TMOCTe BBeNEHUs (MK JIFOOOW mepuon

BPEMCHH MCXKAY YKa3aHHbIMUA 3Ha‘{eHI/IHMI/I).

B HekoTOpBIX BapuaHTax OCYINECTBJIECHHS YPOBEHb IJIMKOT€HA B OIPEAENCHHBIX TKAaHSIX
cyObekTa ymeHnbinaercs Ha 10%, 20%, 30%, 40% wmu 50% (wmu 1:000# MPOLIEHT MEXay
YKa3aHHbIMH 3HA4YEHUSIMH) I[I0CIe BBeAEHUs oxHoi wmimmu Oonee no3 thGAA wumm
(apMaLeBTHYECKOW KOMIIO3ULIMK, OIMHUCAHHBIX B JaHHOM JOKYMEHTE, IO CPaBHEHUIO C
CyOBEKTOM, TOABEPTaBIIUMCSI JICYEHHIO C TIOMOIIBI0 HOCUTEJISI, HJIH CYOBEKTOM JIO JICYSHHUSI.
B HeKOTOphIX BapHaHTaxX OCYIIECTBIICHHS TKaHb MPENCTABJISIET COOOW MBIIIIYY, TAKYI0 Kak
YeThIPEXIJIaBasi MbIIIIA, TPUIENC M HMKPOHOXKHAS MbIIILA. YPOBEHb TNIHKOT€HAa B TKAHU
MOKHO aHaJM3MPOBaTh C MPUMEHEHHEM CIOCOOOB, HW3BECTHBIX U3 YPOBHS TEXHUKH.
OmnpeneneHue ypoBHEH TJIMKOT€HAa HAa OCHOBE PACLICTUICHHS aMHJIOTIFOKO3MIA30i XOpOLIO
U3BECTHO W OMHCAHO B MyOnukaumsx, Takux kak: Amalfitano et al. (1999), «Systemic
correction of the muscle disorder glycogen storage disease type ii after hepatic targeting of a
modified adenovirus vector encoding human acid-alphaglucosidase,» Proc Natl Acad Sci
USA, 96:8861-8866. B HEKOTOpBIX BapUaHTaX OCYILECTBJIEHHs yPOBEHb IJIMKOT€HA B MBbIIIILIE
cyObekTa ymeHnbmmaercs Ha 10%, 20%, 30%, 40% wmu 50% (wmm 1r000# MPOLIEHT MEXay
YKa3aHHBIMU 3HAYEHUSIMH ) TIOCIIE BBEACHMs OHOU min 6ojee 103 thGAA wiu onucaHHOW B
JaHHOM JOKyMeHTe (papMaLeBTHYeCKOW KOMIIO3ULHU IO CPAaBHEHHIO C CYOBEKTOM,
MO/IBEPraBIIUMCSl JICYEHUIO C [IOMOLIBIO HOCHTENS, WIH CyObeKTOM [0 JjedeHus. B
HEKOTOPbIX BapUAaHTaX OCYINECTBJICHUS YMEHbLICHHE AOCTUraercs dyepe3d | Hemenmo, 2
Henenu, 3 Hemenmu, 1 Mecs, 2 mecsina wid Oojibiie OT BBedeHHs (WM JIFOOOW Mepuox
BPEMEHU MEKAY YKa3aHHbIMH 3HA4YeHUsIMH). B HEKOTOpBIX BapUaHTaX OCYINECTBICHHUS

ATB200 unu (apmaneBTudeckast kommnosunwmsi, conepskamasi ATB200, ymeHbInaeT ypoBeHb
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TJIUKOTeHA B MbIIIIe CyObekTa yepes 1 Henmenro, 2 Henenu, 3 Hemenu, | mMecsil, 2 Mecsna uiu

Oonble nocne BBeneHus (WK 000 Nepruos] BpEMEHH MEXy YKa3aHHBIMU 3HAUEHHSIMH).
B. buomapxkepsl

JlJisl OLIEHKH M CPaBHEHHsI TepaneBTHIeCKHX 3¢ PekToB (PepMEHTHO3aMECTHTENBHON TEPau
y cyObekTa ¢ Oone3Hpro ITomrie MOKHO UCTIONB30BaTh OMOMapKEPhl HAKOIUIEHHUS TJIMKOTeHA B
MBILIEYHOM BOJIOKHE y CyObekTa, Takue Kak Terpacaxapupn rekco3sl B moue (Hex4) B
HEKOTOPBIX ~ BAapHAaHTaX OCYLIeCTBIEHUs TepameBrudeckuii spdexr rhGAA wmm
dapmanepruueckoit kommosunuy, conepxkameii rthGAA, Ha HakOIUIGHHE TJIMKOTeHA

OLIEHUBAIOT ITyTeM H3MepeHust ypoBHel Hex4 y cyObekra.

JUisl OLIeHKH M CpaBHEHUsI TepaneBTHIeCKUX 3(h(dekToB pepMEeHTHO3aMEeCTHTENbHON Teparnun
y cyOwpekra ¢ Oose3nbto [lomre MOXHO HCIONB30BaTh OMOMapKepbl MOBPEXKIEHHS WM
NOpakeHUs1 MbIIL, Takue kak kpeaTuHkuHasa (CK), amanmnammuorpancdepasa (ALT) u
acmapraramuHoTpancdepaza (AST). B HekOTOpbIX  BapHaHTaX  OCYLIECTBJICHUS
tepanesruueckuii 3¢pdexr rhGAA wm QapmaneBTHYECKOH KOMIIO3MLIUM, COAEpIKallel
thGAA, B OTHOLIEHUN MOpPAXKEHHsI MBIIIL OLIEHUBAIOT MyTeM u3mepenus yposaein CK, ALT
i AST y cyObekta. B 1o MeHblmeii Mepe OIHOM BapUaHTE OCYLIECTBICHHUS
tepaneBTrueckuii dppekr rhGAA wim ¢papManeBTHUECKOW KOMIIO3ULIUK, COAEp KaLIei
thGAA, B OTHOLIEHHH MOPAKEHHUS MBIIIL OLIEHUBAIOT MyTeM u3MepeHusi ypoBHeil CK vy

cyObekTa.

buomapkepsl, Takue kak LAMP-1, LC3 u gucdepnuH, Takke MOXKHO HCIOJIB30BATH IS
OLEHKM M CpaBHeHHMs TepaneBTudeckux sd¢exkroB thGAA wmm dapmaneBTHUECKON
KOMITO3ULIUH, OMTUCAHHBIX B TaHHOM JoKyMeHTe. [Ipu Gonesnu [Tommne HecocoOHoCcTE GAA
TUAPOJIN30BATh JIN30COMAJIbHBIA TJIMKOTE€H NPUBOIUT K AHOMAJbHOMY HAKOIUIEHHIO B
HEKOTOPBIX TKAHSIX KPYITHBIX JIN30COM, 3aMOJHEHHbIX riukoreHoM. (Raben et al., JBC 273:
19086-19092, 1998.) MccnenoBanusi Ha MbIIUHOW Moxenu Oonesnu [Tomme mokasanu, 4To
YBEJIIMYCHHE JIM30COM B CKEJIETHBIX MBIIIIAX HE MOXKET aJeKBATHO OOBSICHUTH CHIKEHUE
MEXaHMYECKUX TIOKa3aTelei, M YTO HajJu4yhue KPYMHBIX BKJIOUEHUH, COIEpIKaILIuX
AerpagupoBaHHble  MHOPUOpPWIIBL  (T. €. HAKOIUIGHHE ayTodarocom), CrocoOCTByeT
yxyamennto MeimedHor ¢pyHkimn. (Raben et al., Human Mol Genet 17: 3897-3908, 2008.) B
COOOIIEHMSAX TaKKe IMPEATIONAraeTcsi, YT0 HapylIeHHe ayTO(parnieckoro MoTOKa CBS3aHO C

IUIOXUM TEPANeBTHYECKUM PE3yJbTaTOM y mauueHToB ¢ Oonesnbio Ilomme. (Nascimbeni et
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al., Neuropathology and Applied Neurobiology doi: 10.1111/nan.12214, 2015; Fukuda et al.,
Mol Ther 14: 831-839, 2006.) Kpome Toro, Oone3np Ilomme ¢ TO3OHHUM Ha4yaioM
pacrpocTpaHeHa TMpH HEKJIACCU(PUIMPOBAHHBIX MBIIIEYHBIX TUCTPOPUAX KOHEUHOCTEH
(LGMD) (Preisler et al., Mol Genet Metab 110: 287-289, 2013), u npencrasisier coOoi
IPYIIY TeHETUYECKH TI'€TEePOreHHBIX HEPBHO-MBIMEYHBbIX 3aboneBaHuii ¢ Oonee yem 30
reHEeTUYECKH OIpeeeHHbIMU MOATUIIAMU Pa3IuYHON cTreneHu Tsokectu. Mcenenosanue IHC
BBISIBUJIO 3HAYUTENIbHO IIOBBIIIEHHOE CApKOIUIA3MAaTHYECKOE NPUCYTCTBHE AUC(hEpInHA B

BOJIOKHAX CKejeTHbIX Mblu Meleil Gaa KO.

Jlnis u3MepeHusl ypOBHS SKCIPECCHH I'eHOB W/MJIN YPOBHs Oelka TakuxX OMOMapKepOB MOXKHO
UCIIONIb30BaTh Pa3jIMYHbIe M3BECTHBIE crocoObl. Hampumep, MOXXHO mojy4aTh oOpaser OT
cyObekTa, mopasepraBuierocs JjedeHuo ¢ mnomouibio rhGAA wnu  QapmareBTHUECKON
KOMITO3HMLIMH, ONHMCAHHBIX B JAHHOM JOKYMEHTE, TaKOH Kak OWOICHs TKaHEei, B 4aCTHOCTH
MBIIIIBI. B HEKOTOpPBIX BapuaHTax OCYLIECTBJIECHUs oOpas3el MpeAcTaBiisieT coOoH Ouoncuro
MBIl Y cyObekTa. B HEKOTOpBIX BapHaHTaxX OCYINECTBICHHS MbIIIIA BbIOpaHa U3
YETBIPEXIJIABOH MBILIIbL, TPHULENCA W HUKPOHOXKHOW Mpimnbl. OOpasen, MOJy4YeHHBIH OT
cyOBeKTa, MOJKHO OKpAIIMBATh C MMOMOLIBIO OAHOTO MM 0OJIee aHTHUTEN WIIN APYTHX CPENCTB
IJIT  BBIBJICHUS, KOTOPbIE BBUIBJISIIOT Takue OHOMapkepel, WIH MOIYT  OBITh
UIEHTU(ULUPOBAHbI M KOJUYECTBEHHO OINpPENENCHbl C IMOMOLIBI0 MAaCC-CIIEKTPOMETPHH.
OOpasubl MOKHO TAaKUM K€ MM albTEPHATHBHBIM MyTeM 00pabaThiBaTh AJISI BbISBICHUS
NPUCYTCTBUSI HYKJIEMHOBBIX KHCJIOT, Takux kak mRNA, ansi komupoBaHusi OMOMapKepos,

Hanpumep ¢ nomornbko cnocodos RT-qgPCR.

B HEKOTOpBIX BapuaHTaX OCYLIECTBIEHHS YPOBEHb OSKCIPECCHM TIeHa W/WIH YPOBEHb
comep:kaHusi Oenmka omHOro mwim Oonee OMOMApKEPOB HM3MEPSIIOT NPU OHONCHH MBIIILIEBL,
MOJIYyYEHHOW OT WHAMBHAYyMa JO U TMocie JiedeHus ¢ nomommbto rhGAA  wmu
(papMaLeBTHYECKON KOMITO3MLIMK, OINHMCAHHBIX B JaHHOM JOKyMeHTe. B HEKOTOpbIX
BApUAHTAX OCYIIECTBJIEHUs] YPOBEHb 3KCIPECCHH I'eHa W/WJIHM YPOBEHb COAEpIKaHUs Oenka
ogHoro win Oosnee OMOMapKEpPOB U3MEPSIOT NPU OHONCHU MBIIIBL, IOJYYEHHOH OT
UHIUBUYYMa, MTOJIBEPTABLIETOCS JIEYSHUIO C MOMOIIBI0 HOCHTENsl. B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHHs] YPOBEHb SKCIIPECCUU T'€HA W/WIM YPOBEHb COAEPIKaHUsl OeNka OTHOTO WU
bosee bromapkepoB ymeHnbinaercst Ha 10%, 20%, 30%, 40% wmu 50% (wiu 000 mpOLEeHT
MEKIy YKa3aHHBIMH 3HAYEHHsIMH) TIOCJIe BBeINeHUs omHON wiam Oojee no3 rhGAA wmu

q)apMaL[eBTI/I‘{eCKOfI KOMIMO3ULUK, OMNMUCAHHBIX B AJAaHHOM JOOKYMEHTC, IO CPAaBHCHUKO C
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CyOBEKTOM, TTOABEPTaBIINMCSI JICUEHHUIO C TIOMOIIBI0 HOCUTESI, HJIH CYOBEKTOM IO JICUSHHUSI.
B HekoTOpBIX BapuaHTaX OCYIIECTBIEHHsS YPOBEHb OSKCIPECCHM TeHa W/WIH YpPOBEHb
conepskaHus Oenka omHoro uin 6ojee 6GnomapkepoB ymenbinaercst Ha 10%, 20%, 30%, 40%
win 50% (umm 000 MPOLEHT MeXIy YKAa3aHHBIMH 3HAUYEHHUSIMH) TIOCJIE BBEIEHHUS] OIHOU
wi 6onee 103 ATB200 wmu dapmanerudeckoit kommosuuu, coaepxamed ATB200, mo
CPaBHEHHIO C CyOBEKTOM, MOABEPTaBIINMCS JIEUEHUIO C TIOMOLIBIO HOCUTEJIS, UITH Cy OBEKTOM
10 jedeHus. B HEKOTOpBIX BapHMaHTaX OCYINECTBJICEHUS yMEHbIIEHHE AOCTHraercs depes 1
Henenro, 2 Henmenu, 3 Henmenw, | mecsn, 2 mecsina wid OoJbine OT BBeneHus (Win JroO0H
Nepuo], BPEMEHM MEXIy VYKa3aHHBIMH 3HA4e€HUsIMH). B HEKOTOpBIX BapHaHTax
ocymectieHnst ATB200 wnm ¢apmaneBTuueckass komnosuuusi, copepxkamas ATB200,
YMEHBIIAET YPOBEHb 3KCIPECCUU I'eHa W/UJIHM YPOBEHb COAepKaHUs Oeska OTHOro miu Oosee
O6uomapkepoB uepe3 1 Hememo, 2 Henmeny, 3 Henmenu, | Mecsi, 2 Mecsila WM OONbLIe TOCIe

BBeIeHUs (MJTH JIFOOO Mepro BpeMEeH! MEKAY YKa3aHHbIMU 3HAYEHHUSIMH).
C. o3l rhGAA

dapmaneBTHUECKUH COCTaB MM BOCCTAHOBJIEHHYIO KOMIIO3ULIMIO BBOJST B TE€PANEBTUUYECKU
5¢peKTUBHOM KONu4ecTBe (HAmpuUMep, NPH BeJWYMHE A03bl, KOTOpas INPU BBEOCHUU C
PAaBHBIMH MHTEPBAJIAMH SIBJIIETCS] TOCTATOUHOU JUIS JIEYeHUs 3a00JIeBaHMsI, B YACTHOCTH, JIsI
YMEHBLICHUSI  BBIPAKEHHOCTH  CHUMITOMOB,  aCCOLHMHPOBAHHBIX €  3a00JeBaHUEM,
NPEAYNPEKACHUST MM 33JeP>KKA BO3HUKHOBEHHsI 3a00JIeBaHMS W/WIK ISl YMEHbLICHHUS
TSDKECTH HWJIM YaCTOThl BO3HUKHOBEHMS CUMITOMOB 3a0ojeBanusi). KomamuecTBo, KOTOpOE
SIBJISIETCS TEPANEeBTUYECKU SPPEKTUBHBIM MPU JICUSHHH 3a00JIEBaHMs, MOXKET 3aBUCETh OT
NPUPOABI U CTENEHU BBIPAKEHHOCTH 3((EeKTOB 3a00IeBaHUS U MOXKET OBITh OMPENENICHO C
MIOMOIIBI0 CTAHAAPTHBIX KIMHUYECKHX MeTonuk. Kpome Toro, mist conmelictBus B mopbope
ONTUMAJIBHBIX TUATIA30HOB J03bI MOYKHO HEOOS3aTEIbHO MCIIOIb30BATh AHAU3EI 71 VifFO WIH
in vivo. B mo MeHblneli mMepe OomHOM BapuaHTe ocymectBiieHHs ThGAA, ONMMCaHHYIO B
JAHHOM JIOKYMeHTe, Wi (apMalleBTHUECKYI KOMITO3HLIUIO, conepxkainyo rhGAA, BBoasT B
703€, COCTABJIIFOLIEH OT npuOIM3uTeNpHO 1 MI/KT 10 mpuOnusurensHo 100 Mr/kr, HarpuMmep,
OT NPUOTU3UTENBHO S MI/KT 10 MPHOIM3UTENBHO 30 MI/KT, KaK MPABUIIO, OT MPUOTUZUTEITHEHO
5 mr/kr mo 20 mr/kr. B mo mMeHsweil Mepe ogHOM BapuaHTe ocyinecTieHus ThGAA wu
(apMaleBTHYECKYI0 KOMIIO3ULMIO, ONHCAaHHBIE B JaHHOM JOKYMEHTE, BBOJAST B J03€,
COCTaBIISIIO IS PUOTM3UTENILHO 5 MI/KT, npudan3uTeNbHO 1 0 MI/KT,

npubmu3uTenpbHolS mr/kr,  nmpubmmsutenbHo20  MI/KT,  NPUONM3HTENBHO2S — MIVKT,
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npubmusuTensHo 30 wr/kr, npuOmmsurensHO 35 Mr/kr, npubmusurenpbHo 40 MIVKT,
npubmusuTensHo 50 wmr/kr, npuOmmsurensHo S0 Mr/kr, npubmusurenbHO 60 MIVKT,
npubmuzutensHo 70 mr/kr, npudmmsurensHo 80 wmr/kr, nmpubmmsurensHo 90 Mr/kr wnm
npubmuzutensHo 100 mr/kr. B HekoTopelx BapmanTax ocymectieHus tThGAA BeomsT B
no3e, cocrapisiromeii 5 mr/kr, 10 mr/kr, 20 mr/kr, 50 mr/kr, 75 mr/kr wiu 100 mr/kr. B mo
MeHblIIEll Mepe OnaHOM BapuaHte ocyinectBieHuss thGAA wmum  dapmaneBTHUECKY O
KOMITO3ULIMIO BBOIAT B /03¢, cocTaBipiroueil nmpubnusurenpHo 20 mr/kr. B HekoTopbix
BapuaHTtax ocymectsieans thGAA wnum  QapManeBTUYECKyI0 KOMIIO3MIUIO BBOJISAT
OJHOBPEMEHHO WJIM TIOCJIENOBATENbHO C (hapMaKOJOTHYECKUM IIArepoHOM. B HekoTopbIx
BapUAHTaX OCYLIECTBJIEHUs (HapMaKOJIOTHYECKUH IIANEpOH MPEACTABIsAET COOOH MUTIYCTAT.
B no wMmeHblieli Mepe OJHOM BapUaHTE OCYIIECTBIEHMS MUINIYCTAT BBOAST B BUE
NepOopajbHON J03bl, cOCTaBisrOLierd npuoOnmusutensHo 260 mr. DddexTuBHas n03a A
KOHKPETHOTO HHIMBUAYYMa MOXKET BapbuUpOBAaThCs (HANpUMep, VYBEIMYUBATHCA WU
YMEHbBINATbCS) C TEYEHHEM BPEMEHH B 3aBUCHUMOCTH OT NOTPeOHOCTEH WHIMBUAYYMA.
Hanpumep, KoaM4ecTBO MOXKHO YBEJIMYHMBATH B CIy4asX COMATHYECKOro 3a00NieBaHUS WM
cTpecca, WIM B Cly4dae MOSBJICHUS WIM YBEJIWYEHHUs KOJWYECTBA AHTHUTEN K KUCIOH -

[JIFOKO3MAa3€, WIN IMPU yXYy AIECHUN CUMIITOMOB 3a00JIEBaHUSL.

B HekoTOpBIX BapHaHTaxX OCYLIECTBJICHHUS TepaneBTHUECKU d(dexTuBHas no3a thGAA umm
(apMaLeBTHYECKOW KOMIIO3HMLIUYM, OIHCAHHBIX B JAHHOM JOKYMEHTE, HHWXKE, 4YeM YV
TPaOUIMOHHBIX TpOnykToB Ha ocHoBe TrhGAA. Hampumep, ecnu TepaneBTUYECKH
a¢dexTrBHAS 103a TPATUIIMOHHOTO Mpoaykra Ha ocHOBe ThGAA coctasisier 20 Mr/kr, — 1o3a
thGAA wm (dapMaleBTUYECKOH KOMIIO3MIIMM, OINUCAHHBIX B JAHHOM JOKYMEHTE,
HeoOXOoauMast IJIsl TOTO, YTOOBI BBI3bIBATh TAKUE K€ I JIyUYIIHe TepaneBTHIecKue 3P PeKxTh
10 CPABHEHUIO C TPAAMLMOHHBIM NMPOAYKTOM Ha ocHOBe ThGAA, MOXKET COCTaBISITH HIKE
yem 20 mr/kr. TepaneBtrueckue 3¢ (HeKTbl MOKHO OLICHHBATh Ha OCHOBE OIHOTO WJIH OoJjee
BBILICONMCAHHBIX KPUTEPUEB (HANPUMEp, KapAUOJOTHYECKHI CTaTyC, YPOBEHb TIJIMKOT€HA
WK 3KCIpeccHust Onomapkepa). B HEKOTOPBIX BapuaHTaX OCYILECTBIIEHHS TE€PAIEBTUYECKU
s¢dextuBHas noza thGAA wnm dapmaneBTHUECKONW KOMITO3UIMH, OMHCAHHBIX B JaHHOM
JOKYMEHTE, Ha MO MeHbInel Mepe npudbnusurenbHo 5%, 10%, 15%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90% wunu Oomblue HIDKE, Y€M TAaKOBas y TPAAMLHMOHHBIX MPOXYKTOB HA

ocHose ThGAA.
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B HekoTOphIX BapumaHTax ocymecTBieHHs TepaneBTuueckuii 3¢pdexkr rhGAA wumm
bapmMareBTHYECKOW KOMIO3ULIUK, ONMCAHHBIX B JAHHOM JOKYMEHTE, BKJFOUAET YIIy4lLIeHHE
ABUraTeNbHON (DYHKIMH, YJIyYLIEHUE MbIIIEYHOH CHJIbI (BEPXHEH YacTH Teja, HIKHEH 4acTh
TeNa WIM BCEro Teja), YJy4lIeHHe JIETOYHONH (PYHKUMH, CHIKEHHYIO YTOMIISIEMOCTb,
NOHW)KEHHBbIE YPOBHHM IO MEHbIIEH Mepe OXHOro OuoMapkepa TIOBPEXKIEHUS] MBILILL,
MOHM)KEHHBIE YPOBHHU IO MEHbINIEH Mepe OTHOro OMoMapKepa HaKOIUIEHHSI IIMKOT€Ha HIIH UX
KOMOMHaIMu. B HEKOTOPBIX BapuaHTax OCyLIECTBIEHMs TepaneBTU4deckuil >3pdext thGAA
win  papMaleBTUYECKOW KOMIIO3ULMK, ONMCAHHBIX B JaHHOM JIOKYMEHTE, BKJOYaeT
PEBEPCUIO JIM30COMAJIBHOM MATOJIOTHH B MBILIEYHOM BOJIOKHE, Oojiee ObicTpoe u/mimu Oosee
3¢ eKTUBHOE CHIDKEHHE COMEpP)KaHWUs TIJIMKOT€Ha B MBIIIEYHOM BOJIOKHE, YBEJIHUYEHUE
PacCTOSIHUS TIPU NMPOXOXKAEHUH TECTa C IIECTUMMHYTHOM XOAbOOH, YMEHbIIEHHE BPEMEHH B
TeCTe C BCTABAHUEM CO CTyJIa U XOAb0OH C OTCYETOM BPEMEHHU, YMEHBIIEHHE BPEMEHU B TECTE
C TIOABEMOM IO YEeTHIPEM CTYIEHSM, YMEHbLICHHE BPEMEHH B TeCTe C XOAbOOW Ha JecsThb
METpPOB, YMEHBIIEHHE MOKa3aTels «X0Ap0a-moabeM I0 JIECTHUIIEe-TIpueM [ oBepca-BcTaBaHue
CO CTyJla», yBEJIUYEHHE CUJIbI B BepXHEH KOHEUHOCTH, YJYyUIIEHHE IpPUBEICHUs IuIeva,
yJIy4IleHHe OTBEACHUS IJIeda, YJIy4dlleHne CrUOaHusl JIOKTS, YIIy4lIeHne pa3ruOaHus JIOKTH,
yJIy4llleHHe CHJIbI BEpXHEH 4acTu Teja, yJydlleHUe CHJIbl HWKHEH 4acTU Tena, yJydlleHHe
CHJIbI BCEro Teja, yjy4dlleHHe (OPCHPOBAHHOW KM3HEHHOW €MKOCTH B IOJIOKEHHH CTOS
(cupst), yaydiieHHe MaKCHUMAaJbHOTO JABJCHHUS TPU BBIAOXE, YJIYYIIEHHE MaKCUMAJbHOTO
JaBJIEHUsT TpPH BIOXE, CHIJKEHHE [OKAa3aTeNisi IO INKaJle OLEHKH BbIPAXKEHHOCTH
yTOMJIIEMOCTH, CHIDKEHHE YPOBHEW TeTpacaxapuia IeKCO3bl B MOYE, CHIKCHUE YpPOBHEH
KpPEaTUHKWHA3bl, CHIDKCHHE VYPOBHEH allaHMHAMUHOTpPaHC(epasbl, CHIDKEHHE YPOBHEH

acnapataMuHOTpaHchepasbl WK 0Oy UX KOMOWHAIHIO.

B HexoTtopeix BapuaHTax ocymectBieHus rhGAA wim ¢apmaneBTHYECKass KOMITO3HIIUS,
ONMCAaHHbIE B AAHHOM JIOKYMEHTe, oOecreunBaroT TpeOyeMmble TepaneBTHuecKue 3PQeKTh
ObICTpee, YeM TPaJAMLMOHHBIC MPOAYKTHI Ha ocHOBe ThGAA mpu BBEIEHWHU B TOW K€ I03€.
TepaneBrudyeckne >¢¢eKTel MOXKHO OLCHMBATh HAa OCHOBE OIHOrO Wi Oojee
BBILIICONTMCAHHBIX KPUTEpUEB (HANPUMEp, KapAUOJOTHYECKHI CTaTyC, YPOBEHb TIJIMKOT€HA
WK dKcnpeccus Ouomapkepa). Hampumep, eciim oqHOKpaTHast 1032 OOBIYHOTO MPONYKTA HA
ocHoBe ThGAA cnocoOCTBYeT CHIDKEHHIO YPOBHEH TJIMKOTreHa B TKaHU HWHAWBHAYYMA,
NoABEpraBIIerocs jJedeHnto, Ha 10% B Hememnro, — Takast k€ CTENeHb CHIDKEHHS MOXKET ObITh
JOCTUTHYTA MEHee 4YeM 3a HeNeJl0 MpPU BBENEeHWH Takoh ke 103bl thGAA wmu

(I)apMaLIeBTH‘{eCKOfI KOMIIO3ULIMK, OINHCAHHBIX B HJAaHHOM JOKYMECHTE. B HEKOTOPBIX
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BapHAHTaX OCYIIECTBJICHUS MPU BBEIEHUN ONMHAKOBBIX 103 ThGAA umn papmaneBTHUECKON
KOMIO3UIMK, ONMUCAHHBIX B JAaHHOM JOKYMEHTE, MOXKHO JOCTUTaTh TpedyeMbIx
TepaneBTrueckux 3P ¢eKkToB B Mo MeHblIel mepe mpudmusutensuo 1,25, 1,5, 1,75, 2,0, 3,0

wiu Oosblie pa3 OpIcTpee, YeM NMPH BBEAEHUU TPAAULMOHHBIX MPOIYKTOB Ha ocHOBE ThGAA.

B HeKOTOpbIX BapuaHTaX OCYLIECTBJICHHsS TEpaneBTUYECKU SPPEKTHBHOE KOJHYECTBO
thGAA (unu KOMIO3MIMM WM JIEKAPCTBEHHOTO CpeacTsa, coxepxamero rhGAA) BeoasT
Obonee uem oxuH pa3. B Hekoroppix BapuaHTtax ocymectsieHus TrhGAA wmm
(papMaLeBTHYECKYI0 KOMIIO3ULIMIO, OMUCAHHbIE B JAHHOM JJOKYMEHTE, BBOZST Y€pe3 PaBHbIC
UHTEpBAJIbl, B 3aBUCHUMOCTH OT NPUPOABI U cTeneHH 3(QexToB 3al0oneBaHuss, U Ha
NIOCTOSIHHOM OCHOBe. BBeneHue ¢ «paBHBIMH MHTEpBAJaMH», KaK HCIIOJIb3YETCSl B JaHHOM
JIOKYMEHTEe, YKa3blBa€T Ha TO, YTO TepaneBTU4YecKHd 3(P(EeKTHBHOE KOIMYECTBO BBOMST
NepHOANYecK! (B OTJIMUME OT Pa3oBOH N103bl). MHTEpBaJ MOXKHO ONpPENeNsiTh C IOMOIIBIO
CTaHIAPTHBIX KIMHMYECKUX METOAMK. B HEKoTOphIX BapuaHTax ocyuiecTBieHus rhGAA
BBOJAT pa3 B JIBAa MeCsALA, pa3 B MeECsI, KaXIble IBE HENENH, pa3 B HEAENI0, /1B pas3a B
HEZeNI0 WM €XeTHeBHO. B HekoTopelx BapmaHTax ocymuectBieHuss rhGAA BBoxmsT
BHYTPUBEHHO JBAXK(bl B HEJIEJIIO, pa3 B HEAEJIO WIN pa3 B B Hexenn. VIHTepBas BBEACHUS
IJIs1 TIOTPEOHOCTH OTAEIBHOTO HHANBHAYYMA He 0053aTeNIbHO JOJDKEH OBITh (PUKCHPOBAHHBIM
HUHTEPBAJIOM M MOKET BapbUPOBATHCS C TEYCHUEM BPEMEHH B 3aBHCUMOCTH OT MOTpeOHOCTEMH
UHIUBHAyyMa. Hampumep, WHTEpBal MEXAy A03aMH MOKET ObITb yMEHbIIEH MpU
COMaTHYECKOM 3a00JIEBAHUH WJIM CTPECCE, WM MPH TMOSBJIEHUH WM YBEJIUYEHUH aHTUTEN K

thGAA, nnm npu yXyaImeHu: CUMITOMOB 3a00JIeBaHUSI.

B HekoTOpBIX BapHaHTax OCYIIECTBJICHHUS B Cllydae NPUMEHEHHUsS] OIMHAKOBBIX 103, ThGAA
win (HapMaLeBTHYECKY0 KOMITO3ULIUIO, ONMCAHHBIE B JAHHOM JOKYMEHTE, MOXKHO BBOAHTH
peske, YeM TpaguIMOHHbIE MPOAYKThI Ha ocHOBe ThGAA, W mpu 3TOM OHU CHOCOOHBI
OKa3bIBaTh TaKOW K€ WIM JIy4lIUd TepaneBTU4eckuii 3(Q(eKT 1Mo CcpaBHEHUIO C
TPpaIULMOHHBIMH TpoxykTamu Ha ocHoBe ThGAA. Hanpumep, ecii TpaaAUIUOHHBIA TPOIYKT
Ha ocHOBe ThGAA BBOmAT mpu 20 mr/kr B Henmemo, To ThGAA wumm ¢dapmaueBTudeckas
KOMITO3HULVSI, OMUCAHHBIE B JAHHOM JIOKYMEHTE, MOTYT O00€CIeUnBATh TAKUE K€ MJIH JIyUIIHe
TepaneBTrHuecKkre 3PPEKThI M0 CPABHEHUIO C TPAJAUIIMOHHBIM MPOAYKTOM Ha ocHOBe ThGAA
npu BeBeneHun mnpu 20 mr/kr, naxe eciu thGAA wmm papManeBTUYECKYHO KOMIIO3HIIHIO
BBOISIT peke, HAIPUMEP pa3 B ABE HEAENU WM pa3 B Mecsl. TepaneBrudeckue >PQeKTh

MOJKHO OIICHMBATh HA OCHOBE OJHOIO MM OoJiee BBIIIEOMHCAHHBIX KPUTEPUEB (HAMPUMED,
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KapIHUOJIOTHUECKUI CTAaTyC, YPOBEHb INIMKOTeHa MITH SKCrpeccust Onomapkepa). B HekoTopbIx
BapUAHTAX OCYIIECTBJICHHs HHTEPBAN Mekay AByMs no3amu thGAA wnu dapmarneBTHaecKon
KOMIIO3UIIMY, OMHCAHHBIX B JIAHHOM JOKYMEHTE, AJIMHHEEe, YeM HHTepBajl MeXAy 103aMu
TpagUIMOHHOTO Tponykra Ha ocHOoBe ThGAA. B HEKOTOpBIX BapHaHTax OCYIIECTBIIEHHS
UHTEpBaN Mexay nByms no3amu rhGAA wnmm QapmaneBTHYECKOW KOMIIO3UIMHM B TIO
MeHbIel mepe npuOmusurensHo 1,25, 1,5, 1,75, 2,0, 3,0 unu Oonblie pas AIUHHEE, YeM

UHTEPBAJl MEXKAY 103aMH TPAIULIMOHHBIX TPOAYKTOB Ha ocHOBe ThGAA.

B HexkoTOpBIX BapmaHTaxX OCYILIECTBIEHHs NPH OJMHAKOBBIX YCIOBUSX JIeUeHUs (Hampumep,
NpU  ONWHAKOBOH J03e, BBOOUMOW ¢ OAMHAKOBbIM wuHTepBajioM) thGAA wumu
dapmanieBTUYECKasT KOMITO3UIIMS, ONMCAHHBIE B JaHHOM JIOKYMEHTe, O00eCreunBaroT
TepaneBTuueckre S5((GEeKThl B CTENEeHH, NPEBOCXOIIINEH TaKOBYIO, 00eCreYrBaeMyo
TPAAMLMOHHBIMH mpoaykTamu Ha ocHoBe rhGAA. Tepanesruueckue 3>(PQexkTbl MOXHO
OLEHMBAaTh HA OCHOBE OJHOrO WM OoOJiee BBIIIEONUCAHHBIX KpPHUTEpUEeB (HampuMmep,
KapAMOJIOTHYECKHH CTaTyC, YPOBEHb INIMKOTeHA WMJIM SKcrpeccust Ouomapkepa). Hampumep,
IO CPAaBHEHMIO C TPAAULIMOHHBIM NPOAYKTOM Ha ocHOoBe ThGAA, BBOIUMBIM npu 20 MI/KT B
Henemo, ThGAA umm ¢apmanieBTHdecKasi KOMIO3UIMS, BBOAUMbIE Ipu 20 MI/KT B HEJeIo,
MOryT B Ooliee BBICOKOH CTENEHM CHMKAThb YPOBHH IJIMKOT€Ha B TKAHU WHIUBHIYYMA,
MOABEPIIIETOCs JICYSHUIO. B HEKOTOPBIX BapHUAHTAX OCYIIECTBIICHHS MPU BBEICHUHU B TEX JKE
ycnoBusix JiedeHusi, tThGAA wmn (apmaueBTHUecKass KOMIIO3ULMS, OMUCAHHBIE B JaHHOM
JIOKyMEHTe, O00eCNevYMBaIOT TepaneBTUYecKhe >(PQEeKThl, KOTOpble B IO MEHbIICH Mepe
npubmusutensuo 1,25, 1,5, 1,75, 2,0, 3,0 paza wiu OoJjble BbIIIE MO CPABHEHHUIO C

TPaIULIMOHHBIMHU MPOAYKTaMu Ha ocHOBE ThGAA.
D. Kom0unnpoBanHas Tepanusi

B Hekoropeix BapuaHTax ocymecTBieHus ThGAA win ¢GpapManeBTHUECKYIO KOMITO3ULHIO,
comgepkauryto rthGAA, omucanHble B JAaHHOM JOKYMEHTE, BBOAST OJHOBPEMEHHO WIIH
NOCJIEIOBATENIbHO ¢ (DAPMAKOJOTMYECKHMM  IIANEPOHOM. B HEKOTOpBIX  BapHaHTax
ocymectieHnst ThGAA nimm (apMaleBTHUECKYI0 KOMITO3HIMIO BBOIST APYTHM IMyTEM IO
CpaBHEHHIO ¢ (hapMakoJorndeckuM marnepoHoM. Hampumep, dapmakonornueckuil mamnepoH
MOKHO BBOAWTH TepopajbHO, Torga kak rhGAA wiu ¢apManeBTHUECKYI KOMIIO3HIIHIO

BBOJAT BHYTPHUBCHHO.
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B pasHbIX BapuaHTax OCYLIECTBICHUs (PAPMAKOJOTHUECKUH ILIAEPOH MPENCTaBiIsieT CoOOit
MuriaycraT. B HeKOTOpbIX BapHaHTax OCYIIECTBJIEHUs MUINIYCTaT BBOAST B IE€pPOpasbHOMN
703€, COCTAaBIIIOLIEeH oT npudbnusuTenpHo S0 Mr 1o npubnusutensHo 600 mr. B mo meHbiei
Mepe OJHOM BapuaHTe€ OCYLIECTBJIEHUS MUIJIyCTaT BBOJAAT B IEpPOpalbHONH J103€,
cocTasisroLIeit ot npubmusuTensHo 200 Mr 1o npubnusurensHo 600 M WK B IEPOPaIbHON
no3e, cocrapisiroineii nmpuonusurensHo 200 mr, nmpubnusutensHo 250 Mr, mpuOIU3UTENTHEHO
300 wmr, mpuOmusurensHo 350 wmr, mpuOmmsurensHo 400 wmr, npubmmsurensHo 450 wr,
npubauzutensHo 500 mr, npubnusurensHo 550 mr winu npubmusurensHo 600 mr. B mo
MEHbIIIEH Mepe OJHOM BapUaHTE OCYILIECTBICHHUs MUINIYCTaT BBOAST B MEPOPaJbHOHN N103€,
cocTaBysiroLe oT npubmmsurensHo 233 mr no npudmmsurensHo 500 mr. B mo meHbiuei
Mepe OJHOM BapuaHTe OCYLIECTBJIEHUS MUIJIyCTaT BBOAAT B IEpPOPaAlbHON J103€,
cocTaBisoLIei ot npudnusurenabHo 250 1o mpubmusurensHo 270 Mr WM B MEPOPaTbHON
703€e, COCTaBysItoIeli mpuonmu3uTenbHo 250 Mr, npubnu3uTeNbHO 255 Mr, mpuOIU3UTENTHEHO
260 mr, npuOnu3uTenabHo 265 Mr win npubmmurensHo 270 mr. B mo MeHbluel Mepe 0qHOM
BapUaHTE OCYILECTBICHUs] MUIJIYCTaT BBOAAT B BHUAE MEPOPATIbHONU IO03bI, COCTABIAIOLIEH

npuOIM3UTENBHO 260 M.

CneunanucraMm B JaHHOW oOnacTu OyAeT NOHSTHO, YTO MepopasibHas 1032 MHIJIYCTaTa,
HAXOMSINASACA B aAuanasoHe ot npubnuszureabHo 200 mMr go 600 Mr uiu B JEOOOM MEHbIIEM
JUana3oOHe B YKA3aHHBIX MPENEnax, MOXKET sIBISThCSA MOAXOAALIEH A1 B3POCJIOro NalueHTa B
3aBHCHUMOCTH OT ero/ee Beca Tena. Hampumep, 1Jis MaliMeHTOB, UMEIOIIUX 3HAYUTEIBHO OoJiee
HU3KHWI BeC Tejla, 4yeM NpuoOau3uTebHo 70 Kr, B TOM 4ucie 0e3 OrpaHUYeHHs MIIaJEHIIEB,
JEeTel WIN B3POCIBIX C HEAOCTATOYHBIM BECOM, JIEYAIlUi Bpad MOKET CUMTATh MOAXOAALIEH
MeHbIIyI0 A03y. CrenoBaTesNbHO, B MO MEHbLIEH Mepe OJHOM BapHaHTE OCYIIECTBIEHHUS
MUYy CTAT BBOJST B BHIE MEPOPATBHON A03bI, COCTABISIOMIEH OT MpUOInu3uTebHO SO Mr 10
npubau3uTensHo 200 Mr, WM B BUAE NMEPOPATBHOMN 03bI, COCTABIISIIOIIEH MPUOTU3UTETHEHO
50 mr, npubnusureapHo 75 mr, npubnusurenbHo 100 mr, 125 mr, npubnusurensHo 150 mr,
npubmu3uTensHo 175 mr nim npubnusurtensHo 200 Mr. B mo MeHbIel Mmepe OIHOM BapuaHTe
OCYILIECTBJIEHUST MUIJIyCTaT BBOAST B BHUAE MEPOPAIBHON [03bl, COCTAaBJSIOIIEH OT
npuOIU3UTENBHO 65 Mr 10 TpUONM3UTENbHO 195 Mr, Mo B BHUAE NEPOPATbHON O3Bl
COCTaBJSIIOLIEH NpUOIM3UTENbHO 65 Mr, mpuOmusutenbHo 130 Mr uiam TPUOTU3UTETHHO

195 wmr.
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B Hekoropbix BapuaHTax ocymectsieHuss ThGAA BBOOIT BHYTPUBEHHO B JI03€,
COCTABIISIIOLIEH OT MPUOJNM3UTENBHO 5 MI/Kr 10 mpubmusutenbHo 20 MI/KT, ¥ MMy CTaT
BBOJISIT TIEPOPAJIBHO B J103€, COCTABISIOIIEH OT MpUOMU3NUTENbHO SO Mr 10 MPUOTU3UTETHHO
600 mr. B Hekoropbx BapuaHTax ocyuiectBieHuss ThGAA BBOZAT BHYTPHUBEHHO B J03€,
COCTABIISIIOLIEH OT MPUOJIM3UTENBHO S5 MI/KI A0 NMPUOIM3HTENBHO 20 MI/KT, U MHIJyCTaT
BBOJIAIT TEPOPAJIBHO B 103€, COCTABISIOIIEH OT MpUOMU3nuTeNbHO SO Mr 10 MpUOIU3UTETHEHO
200 mr. B nekotopeIx BapuaHTax ocyuiectBieHus rhGAA BBOAAT BHYTPUBEHHO B J03€,
COCTABIISIIOLIEH OT MPUOIM3UTENBHO S5 MI/KI A0 NMPUOAM3UTENbHO 20 MI/KT, U MHIJyCTaT
BBOJIAT NEPOPATBHO B 7103€, COCTABISIIOINEH OT mpubausuTenpbHo 200 Mr 10 npubIU3UTENBHO
600 mr. B Hekoropbx BapuaHrax ocyuiectBieHuss ThGAA BBOIAT BHYTPHUBEHHO B J03€,
COCTABIISIIOLIEH OT MPUOIM3UTENBHO S5 MI/KI A0 NMpHOIM3UTENbHO 20 MI/KI, U MHIJyCTaT
BBOJSIT MEPOPANIBHO B J103€, COCTABIISIOINEH OT MPUOIU3UTENbHO 233 MI 10 MPUOIU3UTETBHO
500 mr. B omHom BapmanTe ocymectBieHusi thGAA BBOISIT BHYTPHBEHHO B J03€,
cocTaBysitoLel npuOaM3uTeNnpHO 20 MI/KT, W MULJIYCTaT BBOIST MEPOPabHO B J03€,

COCTABJISAIOLIEH MPUOIU3UTENBHO 260 MT.

B HekoTOpBIX BapwaHTax OCyLIecTBIeHUss MuriyctaT u rhGAA BBOISIT OJHOBPEMEHHO.
Hanpumep, muriycrat MoKHO BBOAUTH B TeueHue 10, 9, 8, 7, 6, 5, 4, 3, 2 unu 1 MUHYTBI 10
wiu nocje BeaeHus ThGAA. B HeKOTOpBIX BapUaHTaX OCYINECTBJICHHS MUTJYCTAT BBOIST B

tedenue 5, 4, 3, 2 wiu | MUHYTBI 10 WK nocyie BBeneHus thGAA.

B HekoTOpbIX BapuaHTax OCyInecTBieHUs: Muriycrat u thGAA BBOIAT mociienoBarenbHO. B
10 MEeHbIIEH Mepe OHOM BapHaHTE OCYINECTBJIEHHUS] MUTJIyCTAT BBOIAT 10 BBeneHust ThGAA.
B no MeHbIe#l Mepe OJTHOM BapHaHTe OCYINECTBJIEHHS] MUTIIyCTAaT BBOAAT MEHEe YeM 3a TpU
yaca 10 BBeaenus thGAA. B o meHbIeil Mepe OHOM BapuaHTe OCYIIECTBICHUS] MUY CTaT
BBOJSIT MPHUOIM3UTENBHO 3a ABa 4daca 10 BeeneHusi thGAA. Hampumep, MHUIITyCTaT MOXKHO
BBOJIUTH 3a MpUOIM3UTENbHO 1,5 yaca, mpubnusurensHo 1 yac, mpubausuTensHo SO MHHYT,
npubmusurenpHo 30 MuHYT wiu npubmusutensHo 20 muHYT 1o BBemenuss ThGAA. B mo
MEHbIIEH Mepe ONHOM BapHaHTE OCYIIECTBICHHS MHIJIyCTAT BBOZSAT 33 MPUOIH3UTEIHHO

OIUH vac 10 BeeneHus thGAA.

B HekoTOpBIX BapuaHTax OCYIIECTBJICHUS MHUIIIYyCTAT BBOIAT rocie BeeneHust ThGAA. B mo
MeHbIIIeH Mepe OJHOM BapHaHTE OCYILUECTBJIEHUs] MUIJIyCTaT BBOIST B TE€UEHHE TPEX HacOB
nocie BBeaeHus ThGAA. B mo meHbineil Mepe OHOM BapUaHTE OCYINECTBJICHHS] MUY CTaT

BBOISIT B TEYEHHE IBYX 4acoB mocje BBeaeHus rhGAA. Hanpumep, MUriycrat MOXKHO
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BBOJIUTH B Te4eHHe NpuOIm3uTensHo 1,5 gacos, mpubnusurensHo 1 yaca, mpuOIU3UTENHEHO
50 munyT, npubausuTensHo 30 MUHYT WM NpUOIM3UTENbHO 20 MHHYT TOCHIE BBEACHUS

rhGAA.

B HEKOTOPBIX BapuaHTax CyOBbEKT BO3AEPIKUBAETCS OT NMpHUEMa MHIIN B TEUEHHE 110 MEHbLIEH

MEPE ABYX YaCOB A0 U B TCUHCHUE T10 MEHBIIEN MEPE ABYX 4YaCOB MOCJIC BBEACHUS MUTTY CTaTaA.
E. Hao6op

Jpyro#i acrekT HacTosIero u3o0peTeHust OTHOCUTCS K Habopam, comepskamum rhGAA umu
(hapMaeBTUYECKY0 KOMITO3HIIUIO, ONMHUCAHHBbIE B TAHHOM JOKyMeHTe. B omHOoM mim Gonee
BapHaHTaX OCYINECTBJICHHUs HAOOp CONEPKUT KOHTeHHep (Hampumep, (JIakoH, MPOOHPKY,
naker u T. A.), conepxkamuii ThGAA unn papManeBTHUECKYH KOMITO3ULHIO (TTOABEPTHY ThIE
WIH HE MOJABEPTHYThIE JTUOPHIN3ALNHI) U UHCTPYKLMHU 1O BOCCTAHOBJICHUIO, pa30aBICHUIO U

BBEJICHUIO.
ITPUMEPDBI

[Ipumep 1. Iloayuyenne kierok CHO, npoayuupyromux rhGAA, xapakrepu3ywumymocs

BBICOKHM coaep:kaHueM N-IrJIMKaHOB, HECYIIHX MOHO- Wiiu ouc-M6P

Knerku DG44 CHO (DHFR-) Tpancdunmposanu ¢ nomorubio JTHK-koHCTpyKINH, KOTOpast
skcnpeccupyer thGAA. JIHK-konctpykiusi mokasana Ha ¢ur. 4. Ilocne TtpaHchexuuu
knetku CHO, conepkamue ctabuibHO MHTErpupoBaHHbiid reH GAA, otOupanu Ha cpene Oe3
runokcantuHa/TumuanHa (-HT). Dxcnpeccuro GAA B 3TUX KJIETKaX MHAYLUPOBAIU MyTEM

obpabotku merorpekcarom (MTX, 500 HM).

IMonynsiumu  KJIETOK, KOTopble skcmpeccupoBami GAA B OOJBIIMX — KOJHYECTBAX,
UIEHTH()ULIPOBAJIH C TOMOIIBIO AaHAIN30B aKTUBHOCTH (pepmerTa GAA, M UX HCIIOJIb30BAIH
IUTS CO3TIaHUs OTAENBbHBIX KJIIOHOB, npoayupyromux thGAA. OTaenbHble KJIOHBI TONTYYaiu B
KYJIBTY PAJTbHBIX YaIlKax ¢ MOy KUIKOU Cpenoi, codupainu ¢ momornbio cuctembl ClonePix u
NEPEHOCHIIN B TUIAHIIETHI ¢ 24 riyOokuMH JiyHKamMu. OTAenbHbIE KJIOHBI aHAJIH3HPOBAIN B
OTHOLIEHNN aKTUBHOCTU (epmeHTa GAA st uaeHTH(PUKAINN KJIOHOB, 3KCIPECCHPYOLINX
GAA Ha BBICOKOM ypoBHE. B KOHIUIIMOHUPOBAHHBIX CpeAax AJis ONpeeseHUs] aKTUBHOCTU
GAA wucnonp3oBanu cydctpar 4-MU-a-rimroko3unasa. Kionsl, BeipabateiBatomue GAA Ha
0ojiee BBICOKMX YPOBHSIX, KOTOpbIE H3MEPsUIH C IMOMOIIbI aHaim3oB (epmenta GAA,

JOTOJHATENBHO OIIEHWBAJIM B OTHOIICHHWH >KH3HECIIOCOOHOCTH, CIIOCOOHOCTH K POCTY,
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NPONYKTUBHOCTH BbIpaOOTKH GAA, CTpyKTyphl N-IJIMKAaHOB U CTa0MJIBHOW 3KCHPECCHU
Oenka. C MOMOIIBIO TaHHOM MpoLeaypbl Bbiiessutd TuHUH Kietok CHO, B TOM 4HcIie THHHIO
kiaerok CHO GA-ATB200, skcnpeccupyromyo thGAA ¢ NOBBIIIEHHBIM COIEP’KAaHHEM

MOHO-MO6P- nnu 0uc-M6P-N-riukaHoB.
IIpumep 2. Ounctka rhGAA

Heckonpko maptuii ThGAA B COOTBETCTBUM C HACTOSIIIMM H300pPETEHHEM TOJIyYaid BO
BCTPSIXMBAEMBIX KOJIOAX U B ep(y3MOHHBIX OMOpeaKkTopax ¢ UCIONb30BAHUEM JIMHUU KIIETOK
CHO GA-ATB200, mponykT Ha ocHOBe KOTOpbIX HasbiBaeTcsa «ATB200». JKugkocTHyro
xpomarorpaguro co crabbiM aHUOHHBIM oOMeHOM («WAX») wucrnonb3oBanu Ui
¢pakunonuposanusi thGAA ATB200 mo koHueBomy ¢ochaTty U CHAIOBOH KHCIOTE.
IIpopunu smonpoBaHus MoNydanu MyTeM smoupoBaHus cpencrsa misi ERT ¢ momorubto
BO3PACTAOIIEro KojinuecTBa conu. KOoHTposib mpoduiel OCyIecTBIsIN ¢ MOMOIIb Y d-
mnyuenuss (A280 um). IlonoGuoe cesspiBanne CIMPR-penentopa (mo Mmesblued Mepe
~ 70%) nabmonanu nist ounineHHoi thGAA ATB200 u3 pasHbIX NPOU3BOACTBEHHBIX MAPTUH

(ur. 5), uto ykasbiBano Ha TO, 4T0 ThGAA ATB200 mMoeT cTaOUIBHO MPOAYLIUPOBATHCS.
[pumep 3. Onpenenenue xapaktepuctuk oaurocaxapuaos rhGAA ATB200

thGAA ATB200 aHanu3upoBaiu B OTHOILIEHUH Mo uie caiT-cennpuaeckux N-rITHKaHOB
C TOMOUIBIO OTACTbHBIX AHAIUTHYECKUX MeToauk Ha ocHoBe LC-MS/MS. PesyibraTh
nepBbix 1ByX Meroguk LC-MS/MS mnokasanel Ha ¢ur. 6A-6H. PesynbraTsl Tperbei
meronukn LC-MS/MS ¢ kaptupoBanueMm rimukaHa 2-AA mokasassl Ha ¢ur. 32A-32H, ¢ur.

33A-33B u B Tabuue 5.

B nepsom anamme LC-MS/MS Oenok mnoasepraiu JOeHATypalyH, BOCCTAHOBJICHUIO,
ANKWJIMPOBAHUIO U PACIIEIUIEHUIO Mepea MpoBefAeHueM aHanmm3a no merony LC-MS/MS. B
XOJle ICHATypaluyd U BOCCTaHOBJIeHUs Oenka 200 Mkr obpasua Oenka, 5 Mk Tris-HCl mpu
1 Mmonb/n  (xoHeuHass koHueHTpaiwst S50 MM), 75 mkn ryanupumHa-HCl npu 8 monw/n
(xoneunass xkoHueHtpauust 6 M), 1 mxn EDTA mnpu 0,5 Monb/n (kOHEYHast KOHLIEHTpALUs
5MM), 2 mkn DTT mpu 1 mons/n (xoneunass koHueHtpauus 20 MM) u Bomy Milli-Q®
nobasnsi B pobupky obvemom 1,5 M ¢ monmyueHneM odmero odovema 100 mxi. O6pasen
nepemermuBaid 1 UHKyOuposau npu 56°C B Teuenne 30 MuHyT B OaHe cyxoro Harpesa. B
XOJie AIKUJIMPOBAHUS IEHATY PUPOBAHHBIN M BOCCTAHOBJICHHBIH 0Opasel] Oeslka CMEeIUBaJIH C

5wmkn Homameramuna npu 1 moms/n (IAM, koHeuHast koHueHTpauust S50 MM), 3arem
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uakyOoupoBamu npu 10-30°C B temHoTe B TeueHue 30 munyT. Ilocnme amkuinmpoBaHUs K
obpasuy gobasisum 400 MKJI TIPeIBAPUTENBHO OXJIAKIEHHOTO alleTOHA M CMeCh MOJBEPTaiu
3amopo3ke ¢ oxjaxaeHueM 1pu -80°C B TewyeHme 4uacoB. 3arem oOpasen
ueHrpudyruposanu B reuenue S muH. ipu 13000 06/muH. 1 4°C 1 HAZOCAAOYHYIO JKUIKOCTh
ynansm. K ocanky mobasmsuin 400 MKJT IpeIBaPUTENbHO OXJIAXKIEHHOTO AlleTOHA, KOTOPBIN
3areM neHtpudyruposamu B TedeHue S muH. npu 13000 o6/mun. 1 4°C U HamOCATOYHYIO
KUIKOCTh VAASUIM. 3aTeM oOpasel BBICYLIMBAJIN BO3AYXOM Ha JIbAY B TEMHOTE IS
yaajneHus: ocrarodHoro anerona. [[nst pactBopenust Oenmka k oOpasily A00aBIsUIA COPOK
mukpoautpoB 8 M moueBunsl u 160 mxn NH4HCO; npu 100 MM. 3atrem B Xxoze
paciieryieHust TpuncuHoM k 50 Mkr Oenka noOasisiiu Oydep st paciuernyieHus: TPUICHHOM
10 koHeyHoro oovema 100 Mk u noGasnsanu 5 Mk TpuricuHa npu 0,5 Mr/mi (COOTHOLIEHHE
Oenka u ¢pepmenta 20/1 Bec/Bec). PacTBOp TINATENBHO MEpEMEINNBAIA U UHKYOUPOBAIHM B
teueHne HouM (16 + 2 waca) npu 37°C. [{na ramenust peakumu nodasisumu 2,5 mxn 20% TFA
(koneunasi koHueHtpauusi 0,5%). 3arem oOpaszer] aHaIM3UPOBAIH C TOMOIIBI MAacc-

criexTpomerpa Orbitrap Velos Pro™ or Thermo Scientific.

ITpu Bropom ananmusze no merony LC-MS/MS o6paszenr ATB200 mony4anu B COOTBETCTBUHU C
AHAJIOTUYHOW IPOLEAYPOH EHATypalu, BOCCTAHOBIICHHS], AJIKMIIMPOBAHUS U PACLIETICHUS
32 HUCKJIOYEHHWEM TOro, 4YTO B KauyeCTBe AJKIJIUPYIOIIEro peareHta Bmecto [AM
UCIIONBb30BAIN HopykcycHyro kucnoty (IAA), a 3aTeM aHanM3HpPOBANIM C MOMOIIBIO Macc-

ciexrpomerpa Orbitrap Fusion Lumos Tribid™ or Thermo Scientific'™.

PesynbTaThl MepBOrO M BTOPOrO aHANM30B MOKazaHbl Ha (ur. 6A-6H. Ha ¢ur. 6A-6H
pe3yJIbTaThl MIEPBOTO aHAN3a MPEACTABIIEHBI CTOJOMKAMHU, PACIIONOKEHHBIMU CJieBa (TEMHO-
Ceporo IBera), a pe3yJbTaThl BTOPOrO aHAIM3a TMPEACTABJCHBI  CTOJOHKAMH,
pacmojioKeHHbIMU ~ cripaBa  (CBeTJIO-ceporo  1BeTa). HoOMeHkIaTypa CHUMBOJIOB IS
npeAcTaBieHnss MUKaHOB coorBercTByeT Varki, A, Cummings, R.D., Esko J.D. et al,

Essentials of Glycobiology, 2nd edition (2009).

Kax BumHo Ha ¢ur. 6A-0H nBa aHanmu3a naBajd CXOJIHBbIE PE3YJIbTAThl, XOTS MEXIY
pe3yJibTaTaMH ObLIO HEKOTOPOE pa3jindue. ITO pasjinuue MOKET ObITh OOYCIIOBJICHO PSIIOM
(akTOpOB, B TOM 4YHCIE NPUMEHSIEMBIM NPHOOPOM H MOJHOTOH aHanmu3a N-TJIHKaHOB.
Hanpumep, ecaum Hekoropeie ¢opmbl  pochoprinpoBaHHbBIX N-TJIMKAaHOB HE  OBLIH
uneHTH(GULUMpPOBaHbl W/MIM He ObUIM ONpenesieHbl KOJWYECTBEHHO, TO O0Iee dYHCIo

dochoprnupoBaHHbIX N-TJIMKAHOB MOXKET OBITh MPEACTABIEHO B HEIOCTATOYHOW Mepe, U
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npouenTtHast nonsi thGAA, Hecymel ¢ochopunupoBaHHble N-IJIMKaHbI B JaHHOM CaiiTe,
MOXeT OBITh TpENCTaBJIeHA B HEAOCTATOUYHOW Mepe. B kadecTBe npyroro mpumepa, eciu
HeKoTopble (hopmbl HehOoCHOPUTUPOBAHHBIX N-TJIUKAHOB HE ObUTH WACHTH(HULIUPOBAHBI
w/mn He ObUIN OTpeneNieHbl KOJIMYECTBEHHO, TO odmiee uncio HedochopunupoBaHHbIX N-
IJINKAHOB MOXKET OBITh TNPENCTaBJIEHO B HENOCTATOYHON CTENEeHH, M MPOLEHTHAas OJis
thGAA, necymeli ¢ochopunmupoBannbie N-IJIMKaHbl B JaHHOM caiiTe, MOXET OBbITh

NPENCTAaBICHA YPE3MEPHO OONBIINM KOJTUIECTBOM.

Ha ¢ur. 6A noxazana 3aHsroctb caiitoB N-rimmkosmnupoBanus B ATB200. Kak moxHO
BUeTh Ha (ur. 6A, mepsblii, BTOPOH, TPETUH, YETBEPThbIA, NATHIA W IIECTOH calThl N-
ITIMKO3MIINPOBAHMS TJIABHBIM 00pa3oM OBUIM 3aHATHI, INPH 3TOM IOCPENCTBOM 00OMX
aHaJM30B ObUTO BBISIBJIEHO, YTO B Ka)KIOM IOTEHIIHAIBHOM caiite oT Oosiee 90% o He Oonee
npudmmusurensHo  100% wmonekyn ¢epmenta ATB200 copmepkanu N-rimkan. OnHako
CelbMON MOTEHLUMAJIbHBIA CaWT N-TIIMKO3UIUPOBAHUS SABJSAICS N-TIMKO3UIMPOBAHHBIM B

HpI/I6J'II/ISI/ITeJ'II>HO IMOJIOBUHE CJIyYacB.

Ha ¢wur. 6B nokaszan npodunb N-TiIMKO3WINPOBAHUS NEPBOrO MOTEHLUAIBHOrO caita N-
rnuko3winpoBanus, N84. Ha ¢ur. 6B MOXHO BUAETb, YTO OCHOBHOW (Gopmoi N-TJIHKaHOB
Obutn 6uc-MOP N-rimkanel. Kak B mepBoM, Tak U BO BTOPOM aHAJIM3aX ObLIO BBISBJIEHO, YTO
bonee 75% ATB200 comepskanu Ouc-M6P B mepBoM caiiTe, YTO COOTBETCTBYET B CPEOHEM

npubmusuTensHo 0,8 monb 6uc-M6P B nepecuere Ha mosib ATB200 B mepBoM caiire.

Ha ¢ur. 6C noxazan npoduib N-TIHKO3HIUPOBAHUS BTOPOTrO MOTEHLMAIBHOrO caiita N-
rnuko3mwinpoBanus, N177. Kak moxHo Buaers Ha ¢urype 6C, ocHoBHbIMU (opmamu N-
TJIMKAHOB SIBJSUTUCH MOHO-MOP N-riukane! 1 HehochoprinpoBaHHbIE BHICOKOMaHHO3HBIE N-
rnukanbel. Kak B mepBOM, Tak M BO BTOPOM aHaiM3ax ObUIO BBISBIEHO, 4TO Oojyee 40%
ATB200 conepxanmu MOHO-MOP BO BTOpOM caliTe, YTO COOTBETCTBY€T B CpEAHEM OT
npubmusutensHo 0,4 no mpuOmusurensHo 0,6 Moiap MOHO-MOP B mepecuere Ha MOJb

ATB200 Bo BTOpOM caiire.

Ha ¢ur. 6D nokazan npodmib N-rIHKO3UIHMPOBAHUS TPETHETO MOTEHIHMAIBHOTO caiita N-
rnuko3mwnpoBanms, N334, Ha ¢ur. 6D MoxHO BuaeTp, 4TO OCHOBHBIMH (hopmamu N-
TJIMKAHOB SIBJSLINCH He(OoChOpMINpOBaHHBIE BHICOKOMAHHO3HBIE N-TJIHKaHbI, IBYX-, TPEX- U
YeThIPEXaHTEHHbIE KOMIUIEKCHBIE N-IJIMKaHbl 1 rTuOpuaHble N-riankanbl. Kak B mepBoM, Tak U

BO BTOPOM aHaimu3ax ObWUIO BbIIBIEHO, 4To Oonee 20% ATB200 comep:kamu OCTaTOK
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CHAJIOBOI KHCJIOTBI B TPETHEM CalTe, YTO COOTBETCTBYET B CPEeIHEM OT MpHOIM3UTEIsHO 0,9
10 npUOIM3UTENBHO 1,2 MOJIb CHAJIOBOW KUCIOTHI B nepecdere Ha Moib ATB200 B Tperbem

caure.

Ha ¢ur. 6E noka3zan npo¢uib N-rIHKO3WIMPOBaHUS YE€TBEPTOrO MOTEHIHUAIBHOTO caiita N-
rnuko3mwupoBanus, N414. Kak moxxHO Buaerb Ha ¢ur. OE, ocHOoBHbIMM ¢opmamu N-
IJIMKAHOB SBJISIMCH Ouc-M6P- m MoHO-MOP N-rnukanel. Kak B mepBoM, Tak U BO BTOPOM
aHanmu3ax ObuIO BbIIBIEHO, 4TOo Oonee 40% ATB200 comepxkamu Omc-MOP B ueTBepTOM
caiiTe, UTO COOTBETCTBYET B cpenHeM OT mpudbnusurenbHo 0,4 no mpudnusurensHo 0,6 Mob
6uc-M6P B nepecuere Ha Moiab ATB200 Bo BTOpOM caiite. Kak B mepBoM, Tak 1 BO BTOPOM
aHanmu3ax ObLIO BBIABIEHO, uTO Oonee 25% ATB200 conmepkanu MoHO-MOP B uerBepTOoM
caiite, YTO COOTBETCTBYET B cpenHeM OT mpubnusutensHo 0,3 no npubnusurensbHo 0,4 Monb

MOHO-MO6P B nepecuere Ha Mosib ATB200 Bo BTOpoM caiire.

Ha ¢ur. 6F nokasan npoduib N-IIHKO3WINPOBAHUS ISITOTO MOTEHIMAIBHOIO caita N-
riauko3unupoBanus, NS596. Ha ¢ur. 6F MoxHO Buzmerb, 4TO OCHOBHbIMH (opmamu N-
IJIMKAHOB SIBJSUTUCH (DYKO3MJIMPOBAHHBIE ABYXaHTEHHbIE KOMIUIEKCHble N-rimkaHbl Kax B
NIepBOM, TaK U BO BTOPOM aHaiIM3ax ObUIO BBIABIEHO, uTO Oonee 70% ATB200 conmepskanu
OCTATOK CHAJOBOM KHUCJOTHI B IISITOM CaiiTe, YTO COOTBETCTBYET B CpEIHEM OT
npubmusuTenpHo 0,8 1o npubnusuTenbHo 0,9 MOJIb CHANIOBOM KHCJIOTHI B TIEpECUeTe Ha MOJIb

ATB200 B aTOM Caiire.

Ha ¢ur. 6G nokazan npoduiab N-INTHKO3WIMPOBAHHS INECTOr0 MOTEHIMATBHOrO caita N-
rnuko3mwinpoBanmsi, N826. Kakx moxHO Buzmers Ha ¢ur. 6G, ocHoBHbBIMH (popmamu N-
IJIMKAHOB SIBJSUIUCH JIBYX-, TPEX- U UYeTbIpEXaHTEHHble KoMIUIeKCHble N-rimukaHbl. Kak B
NIePBOM, TaK U BO BTOPOM aHaiIM3ax ObUIO BBIABIEHO, uTO Oonee 80% ATB200 conmepskanu
OCTATOK CHAJOBOMH KHCIOTBI B LIECTOM CaiiTe, YTO COOTBETCTBYe€T B CpPEOHEM OT
npubau3uTeNnpHo 1,5 1o npubnusurensHO 1,8 MOJIb CHANIOBOM KHCIIOTHI B IIEPECUETEe Ha MOJIb

ATB200 B ecToMm caiire.

Ananmu3 N-rIMKO3WJIMPOBaHUSL B ceapMoM caiite, N869, mokaszan mpumepHo 40% N-

TJIMKO3MIIHPOBAHKUE, TPH 3TOM HamOoJiee pPaCIpOCTPAHEHHBIMU N-TJIMKaHAMH SIBJISUTHCH

A4S3S3GF (12%), A5S3G2F (10%), A4S2G2F (8%) u A6S3G3F (8%).

Ha ¢ur. 6H nokazana conHas napOpMaLys 0 GOCHOPHUINPOBAHUN IO KAXKIOMY U3 CEMH

NOTEHIHMAJIBHBIX caliTOB N-riamkoswinnpoanusi. Ha ¢ur. 6H MoXHO BHAeTh, YTO Kak B
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NePBOM, TaK M BO BTOPOM aHAJIN3aX BBIIBISUIM BBICOKHE YPOBHH (POCHOPMINPOBAHUS IO
NIEPBOMY, BTOPOMY M YETBEPTOMY MOTEHLHUAIBbHBIM caiitaM N-riuko3miupoBanus. B obomnx
aHanmm3ax BbIABWIH, 4TO Oonee 80% ATB200 6pun MoHO- min OuchochopruInpoBaHHBIMH B
nepBoM caiite, bonee 40% ATB200 6butn MOHOpOCHOPUIMPOBAHHBIMU BO BTOPOM CaliTe U

6onee 80% ATB200 Obiit MOHO- M 6rcHOCHOPHITMPOBAHHBIMH B UETBEPTOM CaiiTe.

Hpyroii ananmu3z N-rinukosunupoBanus ATB200 nmpoBoawian B COOTBETCTBHH CO CIOCOOOM
LC-MS/MS, xak onucaHo HIDKe. JTOT aHAIM3 OOECTIeUMII MONyueHHe cpeanero npoguns N-

rnuko3uupoBanus no aecatu naptusmM ATB200 (pur. 32A-32H, ¢ur. 33A-33B).

N-cBsizanHble riukanbl 13 ATB200 ¢pepmenTatuBHO BbicBoOOXKnamu ¢ nomompio PNGasbl-F
U METHJIN 2-aHTPAHUJIOBON KUCIOTOMN (2-AA). N-rnukaHel, MeueHHbIE 2-AA, TOTOJHUTEIBHO
obpabatbiBanu ¢ momolibio TBepaodasHoii sxctpakuuu (SPE) nns ynanenus u3ObiTka coeit
U apyrux 3arpssHeHuid. OuuineHHble 2-AA N-TJIMKaHbBI PaCTBOPSUIM B aLETOHHTPHIIE/BOIE
(20/80; 00./06.) wm 10 wMuKporpaMM HAaHOCWJIM HAa AHAJIUTHYECKYID KOJIOHKY C
amunonommmepom  (apHera™,  Supelco) st BbICOKOS(h(MEKTHBHOM  JKHIKOCTHOI
xpomarorpadpuun ¢ ¢ayopecueHtHbiM  BbisiBieHnmeM (HPLC-FLD) wu anamm3a ¢

UCTIOJIb30BaHUEM MacC-CIIEKTPOMETPHH BhICOKOTO paspemenus (HRMS).

YKunkxoctHo-xpomarorpadudeckoe (LC) paszneneHue ocyeCTBISIN B HOPMaJIbHBIX (ha30BbIX
YCIIOBHSIX B PEKUME TPATUEHTHOTO SJIIOMPOBAHMS C MOABMKHON (azoii A (2% ykCycHOI
KHACJIOTBl B AaIeTOHUTpIIE) U mnoAaBWkHOH (azoit B (5% ykcycHoit kucnmoter, 20-
MUJUTUMOJISIPHBIN alleTaT aMMOHUSI B BOJie, NOBeAeHHbIH 10 pH 4,3 ruapOKCHAOM aMMOHUS).
HcxomHas koMNo3uIvs OABMKHON (asbl cocTasisiia 70% A/30% B. st ¢giyopecueHTHOro
BbIsIBJICHHs mapamerpamu Uit nerektopa (RF-20Axs, Shimadzu) sisutuce: B030ykneHue
(Ex) — 320 um; mznyuenue (Em) — 420 um. Anamms HRMS npoBoauiu ¢ BCIoNb30BaHHEM
KBaJPYTOJIBHOTO  BpPeMSIIPOJIETHOrO  Macc-ciektpomerpa  (Sciex  X500B  QTOF),
paboraroriero B pexkume HezaBucumoro coopa nanubx (IDA). [TonydeHHble (aiiabl TaHHBIX
npeoOpaszoBeiBasin B ¢ainel mzML ¢ momompro MSConvert ot ProteoWizard, a 3arem
ucnoas3oBaau nporpammHoe obecrnedenrne GRITS Toolbox 1.2 Morning Blend (UGA) nns
noucka B 0a3e JaHHBIX TNIMKAHOB U MOCJIEAYIOLEr0 aHHOTUPOBAHUS MACHTU(UIIUPOBAHHBIX
N-rnukaHoB. N-TrIuKaHbl HASHTHQULIUPOBAIN C UCTIONBb30BAHUEM KaK MOHOHM3OTOITHBIX Macc-
NpPEeAIIeCTBEHHUKOB  (Macca/3apsim), Tak W Macchl/3apsiia  HOHHOIO — NIPOXYKTA.
OKClepUMEHTAIbHbIE HOHHBIE TPONYKTBI M 3aKOHOMEPHOCTH (parMeHTammu ObuH

MO TBEPKAEHBI in-silico ¢ ucnonpzoBanuem npuioxenus: GlycoWorkbench 2.
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Jlnst onpeneneHusi OTHOCUTENBHOTO KonuecTBa N-cBsi3aHHBbIX TyinkaHoB u3 ATB200,
nanHble, mnonydeHHble B dkcrnepumente HPLC-FLD-QTOF MS/MS, obpabarsiBanu
crenyromuM oOpazom. Bce mukm N-rimkaHoB Ha xpomarorpamme FLD oObenussimu u
KQXXJAOMY MUKy TPUCBAWBAIN TPOLEHT OT OOIIEro KOJUYeCTBA IUIOMIATNA BCEX IMUKOB HA
xpomatorpamme FLD. ®ayopecueHTHbIM CUTHAJ, BBIPAXKEHHBIM B BUIE IUIOIIAAN IHKA,
SIBJISIETCS] KOJIMUECTBEHHOUW Mepoii uncia kaxaoro N-rimkana B oopasie (pur. 33A). OnHako
B OOJIBIIMHCTBE CITy4aeB HECKOJbKO BUAOB N-TJIMKAHOB COIEPKAJIHCh B OTHOM U TOM K€
nuke FLD. CnenoBaTesibHO, JaHHBIE MACC-CTIIEKTPOMETPA TaK»Ke TPeOOBATNCH IS IOy YeHUS
OTHOCHUTEJIbHON KOJIMYECTBEHHOW OLIEHKH Ka)1oro Buaa N-rimkaHoB (Tadnuma S5). Curnant
WHTEHCUBHOCTU HOHOB AJi1 Kaxaoro N-IJIMKaHa «U3BJICKAJIN» W3 JAaHHBIX JII CO3JIaHUs
XpoMaTorpauueckoro Muka, Ha3bIBAEMOTO 3KCTPArHPOBAHHOM HMOHHOW XPOMAaTOTrPamMMOn
(XIC). XIC BblpaBHMBarOT ¢ xpomartorpadpuueckum mnukom FLD wu ona sBisiercs
cneunpuIHON TOJMBKO Ansi omHoro Buma N-rmkaHoB. ITuk XIC, co3maHHBI M3 CHUrHana
WHTEHCUBHOCTH HOHOB, 3aT€M HWHTErPUPOBAIM, M O5Ta IUIOMAAb MHKA SIBJISAETCA
OTHOCHTENIbHOW KOJIMYeCTBEHHON MepoH KOJMYeCTBa MNPHUCYTCTBYHOImero riukana. Obe
obmactu mmkoB FLD w muomann nukoB Macc-criektpoMerpa XIC wCmonbs3oBanu Iuist
o0ecrnevyeHns: OTHOCHTENIbHOTO KOJIMYECTBEHHOTO OMNpeneseHus: BCceX N-CBS3aHHBIX BUIOB

rnukaHoB ATB200, nmpencraBieHHbIX B JAHHOM JJOKYMEHTE.

Pesynmpratel aHammza mno Merony LC-MS/MS npencraBneHel B Ta0juie S5 HHKe.
HowmeHknatypa CHMBOJIOB JJisi TIPEACTABICHUS TJIMKAaHOB cooTBeTcTBYeT Wopereis W, et al.
2006. Abnormal glycosylation with hypersialylated O-glycans in patients with Sialuria.
Biochimica et Biophysica Acta. 1762:598-607, Gornik O, et al. 2007. Changes of serum
glycans during sepsis and acute pancreatitis. Glycobiology.  17:1321-1332
https://doi.org/10.1093/glycob/cwm106; Kattla JJ, et al. 2011. Biologic protein glycosylation.
In: Murray Moo-Young (ed.), Comprehensive Biotechnology, Second Edition, 3:467-486;
Tharmalingam-Jaikaran T, et al. N-glycan profiling of bovine follicular fluid at key dominant
follicle developmental stages. 2014. Reproduction. 148:569-580; Clerc F, et al. Human
plasma protein N-glycosylation. 2015. Glycocon; J. DOI 10.1007/s10719-015-9626-2 u
Blackler RJ, et al. 2016. Single-chain antibody-fragment M6P-1 possesses a mannose 6-
phosphate  monosaccharide-specific  binding pocket that distinguishes N-glycan
phosphorylation in a branch-specific manner. Glycobiology. 26-2:181-192.
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Tabauua S. Tun U pacnpocTPAHEHHOCTh OJIMIOCAXAPHAOB, HACHTH(PHUHPOBAHHBIX HA

ATB200, Ha ocHOBe KapTHpOBaHusl 2-AA riukaHa u uaeHTupukauun LC-MS/MS

BbicokoMaH % Kommnuuex % Komnuexcu % KommiexcH %
Ho3HbIe N- cHble N- pie N- pie N-
BCEro BCEro BCEro BCEro
IJIHKAHBI IJIHKAHBI IIHKAHDI IJIHKAHBI
2P-M7 11,39 | FA2G2S1 3,89 | A3G3S1+1A | 0,65 FA2G2S1+1 0,29
c Ac
P-M7 7,97 | FA2G2S2 | 3,42 | A3G2S2+1A | 0,64 A4G3 0,29
c
M6 6,89 A2G2S2 3,32 A1G1S1 0,63 A4G4+3KD 0,29
N
P-M6 3,42 FA2G2 2,77 A4G3S1 0,61 A4G4S3 0,28
M5 2,06 | FA4G4S3 2,26 FA3G3 0,61 FA5G4 0,24
P-M5 1,67 A2G2S1 2,25 A1G1 0,6 A4G3S2 0,21
2P-M8 1,27 | FA3G3Sl1 2,12 FA2G2S2+1 0,57 FAl 0,21
Ac
P-M8 1,17 A3G3S2 1,8 A3G2S1 0,57 FA4G4 0,21
BP-M6 0,9 FA2G1 1,66 A3G2S1 0,56 A3G1 0,21
M7 0,81 A2G2 1,46 | A2G2S2+1A 0,5 FA4G3S2 0,21
c
BP-M7 0,69 | FA3G3S1 1,42 FA3G2 0,45 FA3G2S2 0,21
M4 0,14 A4G4S1 1,28 A3G3+3KD 0,45 Al 0,2
N
BP2-M5 0,04 | FA3G3S2 1,25 A4G3S1 0,45 A4G2 0,19
BP2-M6 0,01 FA4G4(1 1,1 A2G1S1 0,41 FA4G3 0,19
LN)S3
I'mOpugnbie % FA4G4S1 1,08 A3G2 0,4 FA3 0,18
N-riaukanbl | Bcero
FA1P-M6 2,16 A3G3 1,08 | FA4G4S1+L 0,4 A1GI1S1 0,18
N
M5A1G1S1 1,56 | FA4G4S4 1,07 FA3G2S1 0,39 A4G1S1 0,16
FP- 0,42 | FA3G3S3 1,04 FA2 0,38 FA1G1 0,15
M6A1G1S1
A1IMS 0,36 | FA4G4S2 0,94 | FA4G4S2+L | 0,38 FA3G1 0,14
N
A1GIMS 0,32 A2G1 0,94 A3G2S2 0,37 FA5G4S2 0,12
P- 0,17 | FA2G1S1 0,94 A2 0,34 A3GI1S1 0,11
M6A1G1S1
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Oomee Bcero A4G4 091 | FAAG4(2LN) | 0,33 A3 0,11
coaepraHue S3
Bbicoxkoman | 38% | FA1GI1S1 | 0,91 FA2G2Sgl 0,32 | FA3G3S3+1 0,1
HO3HbIEC Ac

N-riaukanbi

I'mopuanbie 5% FA2G2S2 | 0,76 | FA4G4(1LN) | 0,31 | A2G2S1+1A | 0,09

2 2 2

N-rimkanbl +2Ac S4 C
Kommiaexen | 57% A4G4S2 0,69 A3G3S3 0,29 FA3G1S1 0,06
bl¢

N-riaukanbi

Ha ocnoBanum storo 2-AA u anammza LC-MS/MS, u kak JONOJHUTENBHO CYMMHPOBAHO Ha
¢ur. 33C, wuccnenyemas ATB200 xapakrepusyercst cpeaHHUM copepxkaHuemM MOP,
COCTaBJIAIOLINM 3-5 Monb B nepecuere Ha Mosib ATB200 (¢ yuetom kak MOHO-MOP, Tak u
Ouc- MO6P), u comepskaHMeM CHAJIOBOH KHCIIOTBI, COCTABIISIIOMM 4-7 MOJIb B IepecueTe Ha

mosbs ATB200.

Kak nokasano Ha ¢ur. 32A-32H u cymmuposaso Ha ¢ur. 33B, nepblil NOTEHINANBHBII CaiiT
N-rnmukosunupoBanuss  ATB200  xapakrepusyercst cpenHuM  coiepkaHuemM  MOP,
coCTaBisrOIUM  npubmu3utensio 1,4 moap MO6P/moner ATB200, 9TO COOTBETCTBYET
CpeIHEMY COIEp:KaHUK MOHO-MOP, cocrapnsitomemy mnpuOausutenbHo 0,25 MOIb MOHO-
M6P/monbs ATB200 u cpennemy comep:kanuto 6uc-MOP, cocTapisiioeMy MpHONIU3UTENBHO
0,56 monp O6uc-MO6P/mons ATB200; BTOpOH NOTEHUMANbHBIA CalT N-TJIHMKO3HIHPOBAHUS
ATB200 xapakTepusyercsi CpeIHUM copaep:kaHueM MOP, COCTaBISIOIIMM TPUOTU3UTETHEHO
0,5 moap M6P/mone ATB200, mpu sToM nepBuuHbie GocopunupoBaHHbie BUAbI N-TIIHKaHA
NPEACTaBSIIOT  co00i  MOHO-MOP  N-rnukaHbl, TpeTHid MNOTEHIHANbHBIH calT N-
rnuko3uaupoBanust ATB200 xapakrepusyercs CpeqHUM COAEpKaHHEM CHAaJIOBON KHCIOTEHI,
COCTABJIIOLINM TpUOMU3UTENbHO | Monb cuanoBol kuciote/monb ATB200; uerBepTsiid
norteHuuanbHblll  caiit  N-rmkosunupoBanuss ATB200  xapaxrtepusyercs CpeqHUM
conepkanueM MOP, cocraisiromuM npudausutenbio 1,4 mone M6P/monms ATB200, dro
COOTBETCTBYET CpEeIHEMY COIEpKaHUK MOHO-MOP, cocTaBisromeMy TpPHOIH3UTENBHO
0,35 monb MoHo-M6P/mMone ATB200 u cpemHemy conepskanuro O0uc-MOP, cocTapistoieMy
npubmm3utensHo 0,52 mons 6uc-MOP/mons ATB200; msiTelii mOTEeHUUANbHBIN calT N-
rnuko3unupoBanust ATB200 xapakrepusyercs CpeJHUM COAEpKaHHEM CHUAaJIOBON KHCIOTBHI,
cocTaBisomuM npudiusureabHo 0,86 Mok cuanoBoit kuciotel/mois ATB200; mmecroit

noreHuuanbHbil  calit  N-rmmko3unupoBanuss ATB200  xapaxkrtepusyercss CpeqHUM
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COZIep’KaHNEM CHAaJIOBOM KHCIIOTBI, COCTaBJIIOIIUM NPUOTU3UTENBHO 4,2 MOJNb CHAJOBOU
kuciore/Monb ATB200; u cenpmoil moteHumanbHelii cait N-rimkosumnposanuss ATB200
XapaKTepU3yeTcsi  CPEIHUM  COAEPKAHMEM  CHAJIOBOM  KHMCJOTBI,  COCTaBJIAIOIIUM

npubmuzuTensHo 0,86 Mok cuanoBol Kuciotsl/mMoias ATB200.

Taxxe cormacHo 3ToMy 2-AA u aHamutnuecko wmeromuke LC-MS/MS B cpennem
npubau3nuTeNnbHO 65% N-IIMKaHOB B NMEPBOM NMOTEHLUAIBHOM caliTe N-TIMKO3MIMPOBAHUS
ATB200 npencraBnsatoT coboif BBICOKOMaHHO3HblE N-rimkasbl, npudbiausurensHo 89% N-
[NIMKAaHOB BO BTOPOM MOTeHLHMaIbHOM caiite N-riaukoswiupoBanuss ATB200 npencraBisitoT
coO0OH BBICOKOMAaHHO3HbIE N-TJHKaHbl, Oojee MONOBHHBI N-TJIMKAaHOB B TPETbEM
noTeHuuagbHoOM caiire N-rimukosmnupoBanust ATB200 siBrsiroTcss cuanupoBaHHBIMU (TIOUTH
20% TOJHOCTBIO CHAJNUPOBaHBI), W NpuOIM3UTEIbHO 85% N-TIMKAaHOB B TpPEeTheM
noTeHuanbHoM caiite N-raukosmnupoBanusi ATB200 npenctaBisitoT coO00H KOMIUIEKCHBIE
N-raukanel, npuOmmusutensHo 84% N-TIMKaHOB B 4ETBEPTOM MNOTEHLMAIBHOM caiite N-
rnukosmwupoBanuss  ATB200 mnpenctaBimsitoT  coOOif  BBICOKOMAHHO3HbIE  N-TJIMKAHBI,
npubnmmuzutensHo 70% N-IIHKaHOB B MATOM MOTEHLMAIBHOM caiiTe N-TIIMKO3WINPOBAHUS
ATB200 sBRSFOTCSI CHATMPOBAHHBIMU (TPUOTU3UTENHEHO 26% MOJHOCTHIO CHAUPOBAHBI), U
npubn3uTesibHo 100% N-rJIMKaHOB B MSTOM MOTEHIMAIBHOM caiiTe N-TITHKO3UTHPOBAHUS
ATB200 mnpenctaBisitoT C€O0OW KOMIUIEKCHbIe N-TJIHMKaHbl, npuOmmsurenbHo 85% N-
[NINKAHOB B IIECTOM NOTEHUMAIbHOM caite N-rnmukodunupoBanuss ATB200 sastorces
CHAJUPOBAHHBIMH (MOYTH 27% TMOJHOCTBIO CHAJHPOBAHbI), U NpHOIM3UTENbHO 98% N-
[JINKAHOB B IIECTOM IMOTEHIHaIbHOM caiite N-riaukosunupoBanusi ATB200 mpencraBisitoT
co0oil komruiekcHble N-IJMKaHbl, W Opudmu3uTeabHo 87% N-IIMKaHOB B CEIbMOM
noTeHnnaabHOM caiite N-rmukosmiupoBanusi ATB200 siBnsiroTCS CHANMUPOBAHHBIMU (TIOYTH
8% TONHOCTBIO CcHaIMpPOBaHbl), W mnpudmusuTeapHo 100% N-TIMKAHOB B CEIBMOM
noteHnuajgbHOM caiire N-rimukosminposanust ATB200 npencrasisitor coO00H KOMIUIEKCHBIE

N-raukassl.
IIpumep 4. Ananurnyeckoe cpaHenne ATB200 ¢ Myozyme®/Lumizyme®

Ounmennbie N-rimmkansl ATB200 u Lumizyme® onenusanu ¢ nomombsio MALDI-TOF s
ONpeAeNeHUs] CTPYKTYP OTAENbHBIX N-IJIMKAaHOB, BBISBISIEMBIX B KaxxaoM cpeactae ans ERT.
Lumizyme® mnony4anu u3 KoMMep4eckoro ucrounuka. Kak mokaszano Ha ¢ur. 7 ATB-200
JEMOHCTPUPYET HYeThIpe BBICTYTAIOIINE IMUKA JJIOMPOBAaHMs crpaBa OT Lumizyme®. 310

noareepkaaer to, uro ATB200 Osuta ¢ochopunupoBana B OoJbLIeH CTENeHH, YeM
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Lumizyme®, mnoCKONbKY 3Ty OLEHKY NPOBOAMJIM IO KOHIEBOMY 3apsily, a He II0
appurnoctn k CIMPR. Kak cymmupoBano Ha ¢ur. 8, obHapyxwmiu, uto odpasmsl ATB200
cofiep Kalil MEeHbIINe KonudecTBa HehochoprpoBaHHBIX N-TJIHKAHOB BHICOKOMAHHO3HOTO

tumna, yeM Lumizyme®.

Jns oueHkW BO3MOXKHOCTEHW TpamuunuoHHeIXx ThGAA B Myozyme® wu Lumizyme®
B3aumozeiicreoBarb ¢ CIMPR, nBa TpaguumoHHbIx npenapara Ha ocHoBe ThGAA BBOAMIH B
konoHky ¢ CIMPR (xoropeiii cBssbiBaercs ¢ rhGAA, copmepxkameid rpynmsl MOP) u
cobupanu 3oaT. CBsi3aHHBIN MaTepUal JIIOUPOBAIM CBOOOAHBIM rpaaneHTOM M6. dpakimu
coOupamu B 90-TyHOUHBIA IUIAHIIET U AKTHBHOCTE GAA aHaIM3UPOBAIH C TMOMOIIBIO
cyOctpara, npencrasisitomero coboit 4MU-a-rimoko3unasy. OTHOCUTENbHBIE KOJIUYECTBA
HecBsi3aHHOH (3yr0aT) U cBs3aHHON ThGAA onpenensyiu Ha OCHOBaHHH akTHBHOCTH GAA u
perucTpupoBaaM B BUae 10JH oT obmero konndectsa Gpepmenta. Ha ¢ur. 9A u 9B nokazan
npo¢unb cBsazbiBaHus thGAA B Myozyme® u Lumizyme®: 73% rhGAA B Myozyme®
(¢bur. 9B) u 78% rhGAA B Lumizyme® (¢pur. 9A) ne ceszsBaercst ¢ CIMPR. B camom nene,
TobKO 27% rhGAA B Myozyme® u 22% rhGAA B Lumizyme® conepsxanu M6P, koTopblii
cniocobeH nponykTuBHO HauenuBaTh ee HAa CIMPR B mblmmeuHbIx kieTkax. B ornmmume ot

3TOrO, KaK TMOKA3aHO Ha (Ur. 5, MpU TeX Ke YCIOBUSAX ObUIO OOHApYIKEHO, 4TO Oosee 4em

70% rhGAA B ATB200 cesswiBaercs ¢ CIMPR.

B nomonmHeHue Kk Hanuuuio Ooyiee BBICOKOW mpoueHTHOU nonu thGAA, koropass MOXKeT
cesa3biBaThesa ¢ CIMPR, BakHO mMOHMMAaTh KAadyeCTBO TAKOro B3auMojeicTBus. CBsi3bIBaHUE
Lumizyme® u ATB200 ¢ penentopamu ONpeneNsuid ¢ MOMOIIBI0 aHAJIN3a CBS3BIBAHUS C
CIMPR Ha nnanmerax. Bkparue, nnanmersl, nokpeiTeie CIMPR, ucnonps3zoBanu s 3axBaTa
GAA. Ha nmmobunm3oBanHbli perientop HaHOCHIH ThGAA B pa3iuYHBIX KOHLEHTPALMAX U
HecesizaHHyl0 ThGAA BeimbBamn. KommdectBo ocraBmedics thGAA ompenemsuid 1o
aktuBHOCTH GAA. Kak nmokazano Ha ¢ur. 10A, ATB200 cesi3eiBasiack ¢ CIMPR 3HauntensHO
ayuie, yeM Lumizyme®. Ha ¢ur. 10B nokasano oTHocurenpHOe conepkanue omc-MOP N-
rmukaHoB B Lumizyme® (TpaguumonHbIi npoaykr Ha ocHoBe thGAA) m ATB200 B
COOTBETCTBHUU C HacTOSIINM u3o0perenneM. B ciydae ¢ Lumizyme® B cpennem Tosbko 10%
MoJieKyJ1 conep:kat OuchochopunpoBanHbiii N-riaukaH. HampoTu, B cpegHeM Kaskmas
mosekyia thGAA B ATB200 comep:kut mo MeHbluel mepe onuH OuchochopuampoBaHHbINH

N-riukat.
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B uenom, Gonee BricOkOe conmepkaHue N-rmukaHoB M6O6P B ATB200 mo cpaBHEHHIO ¢
Lumizyme® yxasbiBaeT Ha TO, 4TO O0Jjiee Bbicokasi nojisi Mosekys thGAA B ATB200 mosxer
BO3/I€ICTBOBATh HA MbIllleUHble KJIeTKU. Kak mokasaHO Bblllle, BbICOKAas MPOLIEHTHAs AOJS
MoHO(pochoprnupoBaHHBIX U OMCPOCHOPMIUPOBAHHBIX  CTPYKTYpP, OINpEneleHHas ¢
nomompto  MALDI, cormacyercs ¢ mnpodpumsimu  cesizeiBanusi ¢ CIMPR,  koropeie
WUTIOCTPUPYIOT 3HAYUTENbHO Oonblnyio crenedb cBssbiBaHus ATB200 ¢ CIMPR-
peuentopoM. AnHanu3 N-rimkaHoOB nocpenctsoM —Macc-criektpomerpun  MALDI-TOF
MOATBEPIU, YTO B cpefHeM Kaxnas Monekyiaa ATB200 comep:xuT no mMeHbllel Mepe OJHY
npupoaHyro 0uc-MOP-N-rinukaHoByro CTpykTypy. Takoe moBbIIEHHOE coaepxkaHue N-
rinukaHoB ¢ 6uc-M6P B ATB200 HenocpencrBeHHO koppenupyer co cesaspiBanuem ¢ CIMPR
C BBICOKOW a((QUHHOCTBIO B aHaiNM3ax CBSA3BIBAHMS C HCIIOJNIb30BAHHEM IUIAHIIETA C

peuenropom M6P (Kp npubnusurensHo 2-4 HM).

CpaBHuBanu otHocurenbHoe mnornomieHne kietkamu rhGAA ATB200 u Lumizyme® c
UCIIONIb30BAHMEM  JIMHUM  HOPMAJIbHBIX  KJIETOK-puOpOONacToB W JMHUM  KJIETOK-
¢ubpobnactoB mpu Oonesnun I[lomme. B cpaBHenus Brmouanmu 5-100 HtM ATB200 B
COOTBETCTBUHM C HactosmuM uzobperenneM u 10-500 HM TpaJWLMOHHOTO MPOAYKTa Ha
ocaoBe ThGAA Lumizyme®. ITocne 16-4acoBOro MHKYOHMpPOBaHMS, HAXOISAINYIOCS CHAPY KU
thGAA WHaKTUBHPOBAM C TOMOINBIO OcHOBaHMsi TRIS u kimeTku mpombiBaiu 3 pasa ¢
nomomibto PBS mepen ux cbopom. MurepHanusupoBanHyro GAA u3Mepsiiv MOCPENCTBOM
ruapoin3a 4MU-o-TroKo3uaa, ¥ JaHHbIE HAHOCWIM Ha TrpaduK OTHOCHTENBHO OOIIero

COZIep KaHUs KJIETOYHOTro OeJka, U pe3yJIbTaThl Moka3anbl Ha ¢ur. 11A-11C.

beuto nokasano, yro ATB200 s¢ddexrnBHO MHTEpHANTM3UPOBAIAach B KJIeTKU. Kak mokazaHo
Ha ¢ur. 11A-11B, ATB200 wuHTepHANM3UpPYeTCS KaK HOPMAJbHBIMU  KJIETKAMH-
¢dubpodnactamu, Tak u KieTkamu-pudpodmacramu npu Oose3Hu Ilomre, u mpu 3TOM OHA
UHTEPHAIM3UPYETCSl B OONBLICH CTENEHH, YeM TPaIULMOHHBIN MPOAYKT Ha ocHOBe ThGAA
Lumizyme®. ATB200 HachlmaeT KJIETOYHbIE PELENTOPBl MpPU NpHOIM3HTETbHO 20 HM,
Toraa Kak B ciaydae ¢ Lumizyme® nHeoOxomumo npubmmsutensHo 250 HM auisi HachIEeHUs
KJeTouHbix  peuentopoB. Koncranta sddektuBHoctu  mormomeHus  (Kporomenms),
SKCTPAIOJIUPOBAHHAS U3 3THX Pe3yJbTaToB, coctasisieT 2-3 HM st ATB200 u 56 HM nnst
Lumizyme®, xax moka3ano Ha ¢ur. 11C. DTH pe3ynbTaTsl MO3BOJSIOT MPEANOIOKHUTD, YTO
ATB200 npencraBisier coOOW XOpOIIO HAIENIUBAEMOE CPENCTBO Uil JIeYeHUs OOJe3HH

TTowmre.
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IIpumep S. ATB200 u papmakonornyeckuii manepoH

CrabmibHocte ATB200 B kucibix win HeWtpanbHbIx pH-Oydepax oneHWBa M B aHAJIH3E
tepmoctabmnpHOocTH ¢ npuMeHeHneM SYPRO  Orange, mnockonbKy —(uiyOpecueHIHs
KpacuTeNs YBEIMYUBAETCs, Korzja Oenkw aeHatypupyrorT. Kak mokaszaHo Ha ¢ur. 12,
nobasnenne AT2221 crabummusuposano ATB200 npu pH 7,4 3aBUCHMBIM OT KOHLIEHTPALIUU
oOpaszom, cpaBHHUMBIM coO cTtabunbHOCTEIO ATB200 mpu pH 5,2, — ycnoBue, kotopoe
UMUTHPYET KUCIYIO cpeny Jm3ocoMbl. Kak mokaszano B Tabmune 6, noGasinenmne AT2221

yBenuuuno temrneparypy miasierust (7,,) ATB200 nouru Ha 10°C.

Tao6auua 6. CtaduabHocts ATB200 B xomOonnanuu ¢ AT2221

Ycao0Bus HCCJIEI0BAHUS Tm (°C)
pH 7.4 56,2
pH 7,4 + 10 MmxM AT2221 61,6
pH 7,4 + 30 MmxM AT2221 62,9
pH 7,4 + 100 MmxM AT2221 66,0
pH 5,2 67.3

Ipumep 6. CoBmectHoe BBenenue ATB200 u AT2221 mpimam Gaa KO

Tepanesruyeckue >¢dexror ATB200 u AT2221 ouenuBanu u cpaBHHBa N C 3(dexramu
anrmoko3uaassl anbda y meimein Gaa KO. Jns uccnenoBaHus UCTONb30BaIN camioB Gaa
KO (ot 3 no 4 mecsineB) u Mbimeld cooTBeTCTBYOIEro Bo3pacta (WT). Anrmoko3unasy
anbgha BBOOWIN NOCPEIACTBOM BHYTPUBEHHOH OosrocHOM (IV) MHBEKIIMH B XBOCTOBYIO BEHY.
B pesxume coBmecTHoro BBeaenuss AT2221 Beoawnu nocpenctsom opaibHoro 3ouaa (PO) 3a
30 munyt go IV unbekumm ATB200. Jledenwe OCYIIECTBISIM pa3 B JBE HENEIH.
IlonsepraBminMxcst JIEUEHUIO MbIIIEH YMEpUIBISIM 4epe3 14 nHel nocie NOoCIeqHEero
BBEACHUS W COOMpanM pa3iuyHble TKAHW Ul JallbHeWmero aHaimm3a. B Ttabmuue 7

CYMMUPOBAH TUJIAH UCCIIEAOBAHUS.

Taoauua 7. Il1an uccjae0BaHUA ¢ COBMECTHBLIM BBEICHHEM

J103a JIeKapCTBEHHOI'0 CPeaCTBA
T'enorun Jleuenue 32 OAHO BBCACHHC

(pa3 B 1Be HexeJn)

KoanugectBo
BBeaACHHH
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Gaa KO Hocurens H/n 6
Gaa KO AJrmoxosmzasa 20 Mr/kr 6
anbha

20 mr/kr (ATB200)
Gaa KO ATB200/AT2221 6
10 mr/kr (AT2221)

He
WT (Sve 129) | monseprasmuecs H/n H/n
JICYCHUIO

CopepxaHue TJIMKOr€Ha B TKAaHAX OMNpPENEsUId €  UCIOJb30BAHUEM  paCIleNIeHUs
aMMJIOTIIOKO3MIa30M, Kak oOcyknanock Bbime. Kak mokasaHo Ha ¢ur. 13, komOuHanus u3
20 mr/kr ATB200 u 10 wmr/kr AT2221 cnocoOCTBOBaja 3HAYMTEIBHOMY CHUKEHUIO
COZIep KaHUsl TJIMKOTeHa B YEThIPEX PA3JIMYHbIX TKAHAX (UEThbIpEXIyaBas MBIIIIA, TPULEIIC,

MKPOHO’KHASI MBIIILA U CEPJILE) IO CPABHEHHIO C TAKOH K€ 0301 alrIIOKO3UAa3bI ajibda.

OOpasupl TKaHeH TakXKe aHAIM3HPOBAIM B OTHOIIEHMHM H3MEHEHHs OHOMapKepoB B
COOTBETCTBUHM CO crmocobamu, obOcyxnaembivu B: Khanna R, et al. (2012), «The
pharmacological chaperone AT2220 increases recombinant human acid a-glucosidase uptake
and glycogen reduction in a mouse model of Pompe disease», Plos One 7(7): e40776 u
Khanna, R et al. (2014), «The Pharmacological Chaperone AT2220 Increases the Specific
Activity and Lysosomal Delivery of Mutant Acid a-Glucosidase, and Promotes Glycogen
Reduction in a Transgenic Mouse Model of Pompe Disease», PLoS ONE 9(7): €102092. Kak
nokasaHo Ha ¢wur. 14, 3HaunTeapHOE yBenudeHue u ykpynHenne LAMP1-mojgoXUTeIpHbIX
BE3UKYJI ObLIO 3aMEYEHO B MBIIIEYHBIX BOJOKHAX XUBOTHBIX (Gaa KO mo cpaBuenmo ¢ WT,
4TO CBUAETEIbCTBYeT O mponudepauu guzocoM. CosmectHoe BBenenne ATB200/AT2221
NPUBOIMIIO K OOJBIIEMY KOJIMYECTBY BOJIOKOH C HOpMaJIM30BaHHBIM ypoBHeM LAMPI, B TO
Bpemsi Kak ocraBiunecs LAMP1-nonoxuteNibHble BE3UKYJIbl TAKIKE YMEHBIIHIUCh B pa3Mepe

(BCTaBKHM).

AHnanornyHo, UHTeHCHUBHBbIE LC3-TIONOXKUTENbHBIE arperatbl B MbBIIIEYHBIX BOJIOKHAX HE
noJiBepraBInuxcs jiedeHuro Mbiet Gaa KO yka3pIBalOT Ha Hajau4due ayTo(harn4eckux 30H U
HakorieHne  aytodarocoM.  LC3-monmokutenpHble — arperatbl  (KpacHbI) — ObuiH
MPEUMYIIECTBEHHO CHHIKEHBl Yy MBIIIEH, TMOABEPTraBIIUXCS JICUCHUIO C TTOMOLIBIO
coMmectHoro BBeneHuss ATB200/AT2221 mo cpaBHEHHIO C MBIIIAMH, MOJYYaBITUMU

anrmoko3unasy anbda (dur. 15A). Ilpu onenke skcnpeccun LC3 ¢ ucnonb3oBaHUEM
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BECTEPH-OJIOTTHHTA OBLIO CAENaHO aHaJIOrn4YHoe HaOmoaeHne. Kak nokasano Ha ¢ur. 15B, y
OONBLIMHCTBA KUBOTHBIX, MOJBEpraBIIUXCS JieueHH0 ¢ mnomompio ATB200/AT2221,
HaOronany 3HaunTesbHOe cHikeHune ypoHeil LC3 II, nmunmmupoBaHHON (OpMBI, KOTOpas
CBsI3aHA C ayTo(harocoOMaMH, YTO CBUAETENBCTBYET 00 YJIydIIeHUH ayTOParuiecKoro moToKa.

I[.]'I;I CpaBHCHUs, BJIUAHHUE AJITJTIOKO3UAAa3bl anb(ba Ha aYTO(baFI/I}O OBbLIO HE3HAYHTEIBHBIM.

Taxxe oueHmBanm HuUChepivH — OEJIOK, YYaCTBYIOIIUNA B BOCCTAHOBJICHHH MeMOpaHbl U
neuIUT/HepaBUIbHAsT MUTPALIMSI KOTOPOTO CBSI3aHBI C PSIIOM MBIIIEUHBIX nucTpoduii. Kak
noka3aHo Ha ¢ur. 16, nucdepiuH (KOpUIHEBBIN) B OOJBIIOM KOJIMYECTBE HAKATUIMBAJICS B
capkorazme mbieit Gaa KO. Tlo cpaBHenuto ¢ anrmokosunaszoi anbpa, ATB200/AT2221
crocoOCTBOBajla BOCCTAHOBJICHHIO Auc(hepianHa B capkojieMMe B OOJIbLIEM KOJIHYECTBE

MBbIIICYHbLIX BOJIOKOH.

OTH  [aHHBIE  COTJIACYIOTCS C  yJy4dlIEeHWsMH  Ha  KJIETOYHOM  YpOBHE,
IPOJAEMOHCTPUPOBAHHBIME Y MALMEHTOB ¢ Ooje3Hbto [lomre, moABEpraBIINXCS JEYEHUIO C
nomoupto ATB200 u murnycrata (Hanpumep, MaLUMEHTbl XapaKTePU3YIOTCs MOHMKEHHBIM
ypOBHEM OMOMapKepOB HAKOIUICHUs TNIMKOT€HA W MOBPEKAEHUS MBIIIL), YTO MPUBOIUT HE
TOJBKO K O(pQeKTUBHOMY JjiedeHur0 Oone3Hu Ilomme, HO TakXke K pPEBEPCHH
nporpeccupoBanust 3aboneBanusi. KnuHudeckue naHHbIE MALMEHTOB ¢ Oone3Hbro Ilomme

yesoBeka 00001IeHs! B mpuMepax 8-13 Huxe.
[pumep 7. AHATH3 OTAEJIBHOIO0 BOJIOKHA

Kak mokazaHo Ha ¢ur. 17, y OONBIIMHCTBA MBILIEH, TOABEPTABIINXCS JICYSHUIO C TIOMOLIBIO
HocuTesl, ObUTM OOHAPYIKEHBI CHJIBHO YBEJUYEHHbIE JIM30COMBI (3€JIeHbIN) (CM., HampuMep,
«B») 1 HaaMYMe MacCHBHOTO HAKOIUICHHUsS ayTodarocoM (KpacHeIi) (CM., Hampumep, «A»).
Mplii, TONBEpPraBUIMECs JIEYEHUIO € MOMOLIb0 Myozyme®, He NponeMOHCTPUpPOBAIU
KaKUX-JTMOO CYIIECTBEHHBIX PA3IMIUHA 110 CPABHEHHIO C MBIIIAMH, IOABEPTIIUMHICS JICYEHHUEO
C momoulbK HocuTens. HampoTus, OOJBIIMHCTBO BOJIOKOH, BBIACJIEHHBIX W3 MBILIEH,
nonBepraBmuxcst  JjedueHntro ¢ nomombo  ATB200, mpomeMOHCTpUpPOBAIA — PE3KO
YMEHBLICHHBIH pa3Mep Ju30coM (cM., Harpumep, «C»). Kpome Toro, y4acTok ¢ HaKOIUIEHHEM
ayTroparocom Takke OBLT YMEHBIIEH B PA3UUYHBIX CTemneHsx (cMm., Hampumep, «C»). B
pe3yJbTaTe 3HAUYMTENbHAS YacTh MPOAHAIM3MPOBAHHBIX MBIIIEYHBIX BOJIOKOH (36-60%) ot

MblIlIEH, nojBeprasiiuxcst jedeHuto ¢ nomouipto ATB200, okxasanach HOopManbHON WU
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MOYTH HOPMaJIbHOH. B Tabnuiie 8 Hinke MpUBEIeH aHAIN3 OTIEIbHOTO BOJIOKHA, MTOKA3aHHBIN

Ha ¢ur. 17.

Tadauua 8. AHAJIN3 OTAEJLHOI0 BOJIOKHA

BoJiokHa ¢
HOPMAJIBHBIM
O01ee KOJIHYECTBO BoJgiokHa ¢ P
AHanu3upyemble YBeanuenue HJIM NI0YTH
JIe'leHne HpoaHaJIl/lf}l/lpOBaHHle HAKOIIJICHHEM
KHBOTHbIE JIN30COM HOpMaJIbeIM
BOJIOKOH (n) aytogarocom
BHCIIIHHUM
BHAOM
WT 2 65 - - 100%
Hocurenp 2 65 + > 90% <10%
Anrnoko3ugasa
A 4 150 + > 90% < 10%
anbda
Peskoe
YMEHbILICHUE
asmepa
ATB200 5 188 pasmepa y 40-64%* 36-60%
Oosblueit
YacTH
BOJIOKOH

* BKJIIOYEHBbI BOJIOKHA C PA3JIMYHON CTENEeHbIO CHIDKEHHS HAKOIUleHus ayTodarocom. B
LIEJIOM, CTENeHb HAKOIUIEHUs Oblla MEHbLIe B TpYMINe, MOABEPraBLINXCS JICYCHUIO C
nomomibio ATB200, mo cpaBHEHHIO C TPYMIIOH, MOABEPraBIIUXCS JICUEHHIO C TTOMOILBIO

AJITIIFOKO3HUJa3bIl anb(ba HJIX HOCUTEJIA.

B uenom, nanHble ykasbiBaroT Ha TO, 4To ATB200 ¢ ee Oosee BhICOKUM conep:kanreM MOP,
KaK OTAEJbHO, TaK U JOTOJHUTENBbHO CTAOMIN3UPOBaHHAS (PAPMAKOJOTHUECKUM LIAIEPOHOM
AT2221 npu nelitpanbroM pH kpoBu, Oonee >ddexTrBHA IS LENIEHATPABICHHOTO
BO3JIEHCTBHSI HA TKAHU U JIM30COMHOTO TPAHCIIOPTA MO CPABHEHHUIO C ATITIOKO3UIa30H anbdha
npu BBeneHun Mbiiam Gaa KO B coorBercTBUU co crabmmmsanueit ATB200 nmocpencTsom
AT2221, xak nokazaHo Ha ¢ur. 18. Kak pesynbrar, BBenenue ATB200 u coBmecTHOE
BBenenne ATB200/AT2221 6bun Gonee 3(h(HEeKTUBHBIMU IO CPABHEHHIO C AJTIFOKO3UIAA301
anbpa MpU KOPPEKIHWH HEKOTOPHIX MATOJIOTHH, CBS3aHHBIX C 3a00J€BaHHEM, TaKUX Kak
HAKOIUICHHE TJIMKOTeHa, Npojudepanysi JU30COM H 00pa3oBaHHE ayTO(parndecKux 30H.
brnaromapst 3TUM MOJNOXKUTENBHBIM TepaneBTHYECKUM 3¢ ¢deKTaM COBMECTHOE BBEIEHHE
ATB200 u ATB200/AT2221 noBelaeT BEPOSITHOCTh BOCCTAHOBJICHHUSI MBIIIEYHOTO BOJIOKHA
OT TOPAKEHUs] M Jaxe O0eCreuynBaeT pPEBEPCHI0 TMOPAXKEHHS C MOMOINBID yAaJeHUs

TIMKOI€HAa, HAKOIIJICHHOI'O B KJIETKE M3-3a OTCYTCTBHSA onTuMalibHoH aktuBHocTH GAA. Kak
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U B npumepe 6, 3TU JaHHbIE TAaK)XXe COTJIACYIOTCS C YJIYyYIIEHUSMU Ha KJIETOYHOM YDOBHE,
NPOJIEMOHCTPUPOBAHHBIMU y TAIMEHTOB ¢ OoJne3Hbpto [lomme, KOTOphle MPUBOAAT KaK K
sbdexTuBHOMY JseueHuro Oone3nn Ilomme, Tak W K peBEpPCHH MPOTPECCHUPOBAHHS
3aboneBanus nocie BBeneHust ATB200 u murnycrata. KnnHndeckne naHHbIE NMAlMEHTOB C

6onesnbto [Tomre uenoBeka 0000meHs! B mpuMepax 8-13 Hioke.

IIpumep 8. MHccnenobanue ATB200-02: wu3ydyeHHe ¢ ydacTHeM  YeJiOBeKa

ATB200/AT2221 y nanuenTos ¢ 6ose3nbio [lomne.

JIOKITMHUYECKE HCCIIENOBaHMs NMPOBOAWIN HAa HOKAyTHBIX Mblmax (ad, 4ToOBl OLEHWUTH
dapmakokuneruky (PK) u s¢pdexkTuBHOCTD CHWXKEHHA COAepXKaHUA TIJHKOreHa MpU
pa3nuuHbIX BapuaHTax (QepmeHrozamectutenbHol Tepanun ATB200 (ERT) u nosax
manepoHa AT2221. DTu naHHBIE UCNONB30BANU AJI OLIEHKU CONOCTABUMBIX A03 LIANEPOHA
AT2221 y miopeii. 3arem wuccnenoanue ATB200-02 (NCT02675465) paspaboranu Kak
OTKPBITOE HCCIEAOBaHNE C (PUKCHPOBAHHOM IOCIENOBATENIPHOCTBIO IpHUEMa IPenapaTos,
HapacTarouleil 030, BIEpBble MPOBOAMMOE Yy uejloBeka, ¢a3pl 1/2 1y OUeHKH
6esomacHoctH, nepenocumocty, PK, dapmakognnamuxu (PD) u sddexruBrocTn ATB200
npu coBmecTHOM BBeneHuu ¢ AT2221 maunumenram c¢ Gonesubto Ilomne. Ha ¢ur. 9A-19B
nokaszana cxema uccienoanusi ATB200-02. ITanueHTsl, cnocoOHbIe XOUTh, KOTOPBIE paHee
nojy4and (EepMEHTO3aMECTUTENbHYO TEparuio aJIrIIOKO3UAa30i  anb(a, Ha3bIBAOTCS
MAaLUEeHTaMHU, CMOCOOHBIMU XOIWTb, Y KOTOpbIX mposenu 3ameHy ERT (wiu crnocoOHbIMU
XOAUTb, V KOTOpbIx nposenu 3ameHy ERT), wnim maumentamu xoroptsl 1. IlanmeHTsl,
HECTOCOOHBIE XOIUTh, KOTOPBIE paHee MNoNydain (PepMEHTO3aMECTUTEIbHYIO TEPAITHIO
ANTIIIOKO3UAA301 anb(a, HA3bIBAIOTCS NAMEHTaMH, HECMOCOOHBIMU XOIUTh, Y KOTOPBIX
nposenu 3ameHy ERT (vn HecnocoOHBIMU XOIUTh, Y KOTOPBIX npoBenu 3ameHy ERT), wn
nauueHTaMu Koroptel 2. [lanmeHTsl, CHOCOOHBIE XOAHMTH, KOTOPBIE PaHEE HE IOJYYad
(bepMEHTO3aMECTUTENBHYIO TEPANUI0 AJTIOKO3UAA30H anb(a, HA3bIBAIOTCS MAIlMEHTaMH,
koropble He noay4anu ERT (wmm cnocoOHbIMU XOANUTh, V KOTOPBIX MpoBenu 3ameHy ERT),

WJIK MallUE€HTaMH KOT'OPThI 3.

B uccnenosanuu ATB200-02 npuHsAnu yyacTue LIeCTHAALATh KIMHUYECKUX LIEHTPOB B IIATU
cTpaHax. B uccienoBaHMy HCHONB30BAIM CJIEAYIOIMNE KIIFOYEBbIE KPUTEPUHM BKIFOYCHHS:
MY>KYMHBI U KEHIIMHBI B Bo3pacTe 18-05 ner, KoTopeM ObLT MOCTaBIeH AMArHO3 OOJIE3Hb
ITomme Ha OCHOBaHMHM IOKYMEHTAJIBHO NOATBEPKIEHHOro naepuumura (HepMEeHTATHBHOM

aktuBHocTH  GAA  wimm  ¢QenHorunmpoBanuss GAA, W KOTOpbIE  MOJYYaIH
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(hepMEHTHO3aMECTUTENIbHYIO TEPAINHIO aJNTIOK031uAa30i anbda B TedueHue 2-6 jer (wimu > 2
JeT 1 KOropThl 2) no Havana ucnbitanus (koropra 1). [loaxomsmumu cyObekTamMu ObuH
CYyOBEKTBI, MOJIyHArOIIHNE AIIIIOKO3MAa3y ajb(a C 4YacTOTOW OOWH pa3 B JBE HENEH,
KOTOPBIM OBLTH MPOBENEeHbI 2 nociaennue nHPy3un 6e3 HelKeNaTeNbHbIX SIBJICHUH, CBI3aHHbIX
C TIPUEMOM JIeKapCTBEHHOTO cpencta (AE), KoTopble MPUBOIAT B pe3yJIbTaTe K BPEMEHHOMY
npexkpameHnto BeeneHust 103 (koroptel 1 u 2) CyObeKTbl JODKHBI OBLIH OBITE B COCTOSTHUU
npoiitu ot 200 no 500 meTpoB B Tecte ¢ 6-MuHyTHOH X0ap00it (6MWT) (xoroptsl 1 u 3),
UMeThb (POPCHPOBAHHYIO JKU3HEHHYI0 eMKOCThb B nososkeHnu ctosi (FVC), cocrasmsrontyro 30-
80% OT MpOrHO3MpyeMOro HOPMAIBLHOTO 3HaueHus1 (KOoroptsl 1 u 3), vuiu ObITh MPUKOBAHHBIM
K WHBAJMAHON KOJIICKE U HECNOCOOHBIM XOAMTH O€3 MOCTOPOHHEH momouy (koropra 2).
ITporokonsr mist tecta 6MWT u FVC moxHo HaliTh, Hanpumep, B Lachman and Schoser,
Journal of Rare Diseases, 2013, 8:160 u B Bittner and Singh, The 6 Minute Walk Test,
Cardiology Advisor, 2013. Ha ¢wur. 19C npencraBieHbl HCXOOHbIE XapaKTEPUCTHKH it 20
cyObekToB. be3onacHoCTh, NEPeHOCUMOCTh U OMOMapKepbl OLIEHUBAIH AJis1 KOropT 1, 2 u 3.
Cnenyromue (QyHKIHOHAIBHbIE OLIEHKM oueHuBanmu ainst xkoropt 1 u 3: 6MWT, nmpyrue
ABHUraTeNbHble (YHKIMOHAJIbHBIE TECThl (TECTBl HA BpPEeMs M TECT XOAbOA-IOABEM II0
nectauue-npueM ['osepca-BcraBanue co cryia (GSGC)), MmaHya bHBINM TECT MBIIIL U OLEHKY
nerounoii ¢pynkuuu (FVC, ¢ onpeneneHneM MakCUMalbHOrO AaBienus npu Buoxe (MIP)/c
onpeaeseHueM MakcuMaiabHOro nasneHusi mpu Beinoxe (MEP)). IIporokonsl ans TeCTOB Ha
Bpemst U TectoB GSGC MoxHO HaiiTh, Hanpumep, B Lachman and Schoser, Journal of Rare
Diseases, 2013, 8:160 u B Bittner and Singh, The 6 Minute Walk Test, Cardiology Advisor,

2013. JInst koropTsl 2 (GyHKIIHOHAIBHBIE OLEHKH BKJIFOYAH TECThI MBILIEUHOW CHIIBL.
[Ipumep 9. Ilpome:xkyTounsnie pesyabtarbl PK B ncnsiranun ATB200-02

Kpatkoe onucanue papmakokuHeTndeckux naHHbix st AT2221 npencrasneHo Ha ¢wur. 20.
Konnenrpauun obmero 6enka GAA B mnasme nist ATB200 npu 5 mr/kr, 10 mr/kr u 20 mr/kr
ONPENeNSI ¢ MOMOINBI BAJIUAHPOBAHHOIO KOJUYECTBEHHOTO aHanmu3a rno meroay LC-
MS/MS  mns  rthGAA-cnemuduueckoro(-ux) «curHatypHoro»(-pix) mnentuga(-os) TO09
(nepsuuHoe) u TS50 (moaTepskaaromee) mist 11 manueHTOB KOTOPTHI 1, KOTOPBIE 3aBEPIIMITU
craguu | U 2, a Takxke AN NSITH NALUEHTOB KOTOPTHI 2, KOTOPBIE 3aBEPLIMIIA UCCIEOBAHUE
PK na craguu 3. J{ns craguu 1 oOpa3iubl KpoBH AJisi ONpenesieHus] KOHIEHTPAUu O0Iero
oenka GAA B mia3me orOupanu no Havana uadysuun ATB200 u wepes 1, 2, 3, 3,5, 4, 4,5, 5,

6, 8, 10, 12 u 24 vaca nocye Havyana uapy3un. [t craguu 2 u ctaauu 3 0Opasibl KPOBH IS
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orpeneNeHus1 KoHueHTpauun odmero 6enka GAA B masme otOupanu 10 Hadana uHpy3uu u

yepes 1, 2, 3,3,5,4,45,5, 6,8, 10, 12 u 24 yaca nocyie Hauana nHQY3HH.

Ananu3bl AT2221 PK Takoke BeIMOMHSIM A5 11 marmeHToB KOropThl 1, KOTOpbIE 3aBEPLININ
craauu | u 2, a Takke A NATU NALUUEHTOB KOTOPTHI 2, KOTOPBIE 3aBEPLIMIIA UCCIEIOBAHUE
PK Ha ctapuu 3. OGpasubl KpoBHU AJisl onpeaeneHns KoHueHTpaunid AT2221 B muiazmMe KpoBH
oTOMpaNy HEMOCPENCTBEHHO Mepen nepopaibHbIM BBeneHueM AT2221 (momeHT Bpemenu 0)
nuepes 1, 1,5, 2,25, 3,4,5, 6,9, 11 u 25 yacos nocne nepopanbHoro seeneHus AT2221.
Konnuectso AT2221 B nna3Me KpOBU ONPENENsUIA ¢ MOMOLIBI0 BaJUAMPOBAHHOIO aHAIN3a

no merony LC-MS/MS.

Kax mnoxazaHo nHa ¢ur.21, yposuu ATB200 yBenuuuBaguchb B MPOIMOPLUH, CJErka
npeBbIlaroIneii 103y npu BBeneHun otaeabHo. CoBmectHoe BBenenne ATB200 npu 20 mr/kr
C OIHOM BBICOKOH 10301 (260 mr) AT2221 yBenu4mio o0Iyo MIomaab BO3ASHCTBUS Oeka
GAA nox xpusoit (AUC) na npubnusurensHo 17% no cpaBaenmo ¢ ATB200 npu 20 Mr/kr,
BBeeHHBIX oTnesbHO (dur. 21, ¢ur. 22C). CoBmectHoe BBeneHue ATB200 B noze 20 mr/kr
NPU MHOXKECTBEHHBIX BBICOKHMX n03ax (260 wmr) AT2221 yBenuumio OOy TUIOLIAIb
Bo3zericTBust Oenka GAA mox kpusoii (AUC) Ha npubnusutenbHo 29% MO CpaBHEHHIO C
ATB200 npu 20 wmr/kr, BBeAeHHbIX oTAenbHO (¢ur. 21, ¢ur. 22D). YeenuueHnue nepuona
nojiyBbiBeieHus: U 4dacTuuHoro AUC-24 4. Habmromanu Ha JIOrapuMUYECKON IIKajie BO
BpeMsi KoHe4HOH (asbl snmumuHatmu (dur. 21, ¢dur. 22A, ¢ur. 22B). Kak nokazano Ha
¢ur. 21, nepuox mnonysbBeneHus: (o-pasa) yeemuuwics Ha 40%, 4YTO coryacyercs co
crabunusupyromum 3¢ dekrom Bbicokor n03bl AT2221 B otHomeHnuu ATB200 B mia3me.
VYBenudueHne nepuoaa MoJyBbIBEIEHHsI CONMPOBOXKAANIOCH yBenuueHueM yactnaHoil AUC ot
BPEMEHU JOCTIKEHHSI MAKCUMAJIbHOW KOHLIEHTPALMH B TUIa3Me A0 24 4acOB MOCIE BBEICHUS
no3el Ha 42.2% (¢ur. 21, ¢ur. 22B). JlononHHUTEIBHOE OKA3aTEIbCTBO CTAOMITHU3ALIUU
ATB200 ¢ nomoureto AT2221 HaOmronanu B cpaBHEHUsX yepe3 12 u 24 yaca nmocie BBEICHUS
no3bl AT2221 ¢ HU3KOH U BBICOKOH 1030 o cpaBHeHuio ¢ ATB200 otaensHO (¢ur. 22E u
22F). He ObUIO CTAaTHCTHUYECKH 3HAYUMOHN Pa3HHIBI B BO3IEHCTBHH Ha Bech Oenmok GAA B
TU1a3Me MeXy nanueHTami, He nony4aBmuMu ERT (koropTa 3), 1 manmeHTaMu, y KOTOPBIX
nposesu 3ameHy ERT (koropra 1) (¢ur. 23). Pacnpenenenue PK curnarypuoro nenruna T50

HE OTJIMYAJIOCh OT TAKOBOrO y curHatypHoro nentuaa T09 (cootromenne AUC: 1,00).

IIpumep 10. IIpomexyTouHbIe pe3yabTaThl d(PpdekTHBHOCTH B HcnbITaHuH ATB200-02
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Kak mokazano Ha ¢ur. 24A u 24B, nokazatenu tecta OMWT yiydmmanuce sl MAUEHTOB,
CHOCOOHBIX XONIUTh, Y KOTOPBIX MpoBeiu 3ameHny ERT, u ansi manueHToB, HE MOJTyYaBIINX
ERT, Ha 6-M Mecsie ¢ COXpaHSIOIUMCS MPENMYINeCTBOM, HaOMomaeMbIM 10 Mecsua 12.
ITokazatens Tecta 6OMWT yBenmuumincst y 7/10, 8/10 u 8/8 mauueHTOB, y KOTOPBIX MPOBEIH
3ameHy ERT, coorBercTtBeHHO uepe3 6, 9 u 12 wmecsaues. Ilokasarenp tecta OMWT
yBenuauics y 5/5, 5/5 u 2/2 naunentos, kotopsle He nonydainn ERT, coorBercTBeHHO uepes

6, 9 u 12 mecsues.

Kax nokazano Ha ¢ur. 24C, ur. 26A u ¢ur. 26C, ynydimeHHss B TeCTaX IBUTATEIbHOM
GyHKIMM M CHIBl TIPM MAaHyaJbHOM TECTHPOBAHWMU MBI, Hapsay ¢ OMWT,
COOTBETCTBOBAJIM OOLIEMY YJYUIIEHHUIO MBIIIEUYHOW (QYHKIMHM KaK Y MALUEHTOB, Y KOTOPbIX

nposenu 3ameHy ERT, tak u y nauuenTtos, He nony4yasmux ERT, B Teuenue 12 mecsues.

Kak nokaszano Ha ¢wur. 25 u ¢ur. 26B, y Bcex ManyeHTOB, HECIOCOOHBIX XOAUTh, Y KOTOPBIX
nposenu 3ameHy ERT, HaOmronanoch nociaenoBaTesbHOE U CYIECTBEHHOE YBEIMYCHUE CHIIBI

BEPXHUX KOHEYHOCTEH uepe3 6 u 9 Mecsues.

Kak moxkazano Ha ¢ur. 27, FVC Obuia ctabunbHO# mim moBbIleHHOH y 5/9, 6/9 u 3/7
MaLMeHTOB, Y KOTOphIX nposenu 3ameHy ERT, cooTBercTBeHHO uepe3 6, 9 u 12 mecsues, u
FVC Obina cTaOuibHON WM MOBBIEHHOH v 5/5, 5/5 u 2/2 nanuenrtos, He nony4daBmux ERT,
COOTBETCTBEHHO 4epe3 0, 9 u 12 mecsnen. Takke, kak moka3aHo Ha (ur. 27, MaKCUMAaJIbHOE
nasienune npu Broxe (MIP) Obuio cTaOuIbHBIM, & MAaKCHMAJIbHOE HaBJICHHE TPU BBIIOXE
(MEP) yBenuuuBaioCch y MallMEHTOB, CIIOCOOHBIX XOIUTh, Y KOTOPBIX mposenu 3ameny ERT,
B TO Bpems kak MIP ysennumBanocb, a MEP Obuto cTaOWIBHBIM Yy TALMEHTOB, HE

nonyyasmux ERT.

IMlkana ouenkn BeIpakeHHOCTH YytomusieMoctd (FSS) mpencraensier BOmMpoCHHMK ISt
CaMOOLIEHKH, COCTOSILINI U3 AEBSITH BOIPOCOB, KAXAbIH U3 KOTOPBIX OLIEHUBAETCS IO IIKaJe
or 1 no 7. O0mwmii mokaszarenb BappupyeTcs oT 9 no 63, mpudeM Oojiee BHICOKHUE 3HAYEHUS
NPEACTABISIIOT OoJiee BBICOKHUH YPOBEHb YTOMISIEMOCTH H3-3a OOJIE3HEHHOTO COCTOSIHHMSL.
HopmarueHOe 3HaueHHe B 30POBOI MOMYJISIUHN cOcTaBsieT mpudnusurensHo 21 (Grace J et
al. Parkinsonism Relat Disord. 2007;13:443-445). Kak nokazano Ha ¢ur. 28, Bce KOropThI
XapaKTepU30BaJINCh 3HAUUTEIbHON YTOMIISIEMOCTBIO HAa HMCXOAHOM YPOBHE, U BCE KOIOPThI

npoaeMoHcTpuposanu yiayuinenne FSS nocie mpuema ATB200/AT2221.
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IIpumep 11. IIpomexkyTouHble pe3yabTaTbl B uHcnbiTaHuu ATB200-02 Mapkepsl

NMOBPEKACHUS MbIII L]

OuenuBanm creayromue Mapkepbl nopakeHus MbIIi: (epment kpeatunkuHaza (CK),
ananuHamuHoTpancepasa (ALT) u acmapraramunorpancdepaza (AST). Pesynbratsl,
NIOJTyYE€HHBIE MOCTIE IEBSITH MECSLEB KJIMHUYECKOTO MCIIBITAHUS, MTPEICTaBIeHbl Ha (Gur. 29A-
29C (mMakcuManbHble fAaHHBbIEe 32 58 Henmenb, 24 Henmenu U 36 HeneNb COOTBETCTBEHHO IS
xoropT 1, 2 u 3; Oonee HU3KUE 3HAYEHHS N OTPAXKAIOT TO, YTO HEKOTOPbIE JaHHbIE JTHOO HE
MoOrju ObITh MPOAHATU3UPOBAHBI, JIMOO eme He ObpUTM mpoaHanu3uposanbl). CpenHee
CHIDKEHHE TI0 CPaBHEHMIO C MCXOIHBIM YpPOBHEM, HAONI0aeMO€ B COOTBETCTBYIOIINE
MOMEHTBl BPEMEHH, COCTaBIIIO NpuOnusutenbHo 30-35% pansd ManueHToB, CIIOCOOHBIX
XOUTh, Y KOTOpbIX mpoBenn 3ameHy ERT (n=9), 5-20% nnst mauueHTOB, HECITOCOOHBIX
XOIUTh, y KOTOpbIX nposenu 3ameHy ERT (n=4), u 40-55% 1t mauueHToB, HE MOJy4aBIINX
ERT (n=5). Pesymbratel mns ¢epmenta CK, nmocTymHble mocie ABEHAILATH MeECSILIEB
KJIMHUYECKOTO MCIBITAHUS, MpeAcTaBieHsl Ha ¢ur. 29D (naHHbIe MakcuMyM 3a 12 mecsies
aist koropt 1, 2 u 3; Oonee HU3KHME 3HAYEHUS N OTPAXKAIOT TO, YTO HEKOTOPBIE AaHHbBIE JTHOO

HE MOIJIH OBITh MPOAHAIN3UPOBAHBI, JIMOO e1ne He ObUTH MTPOaHATN3UPOBAHBI).

Terpacaxapun rexco3bl B mMoue (Hex4) oueHuBanmm kak MapKep HAKOIUICHHs TJIMKOTEHa.
Pesynbrarel nus Hex4, nocTynHble Mocie ABEHAAUATH MECSLEB KIMHUYECKOTO UCIBITAHUS,
npencrasieHbl Ha Gur. 29D (naHHBIE MakCUMyM 3a 12 mecses st koropT 1, 2 u 3; Gonee
HU3KHE 3HAYEHUS N OTPAKAKOT TO, YTO HEKOTOpble MAaHHbIE JIMOO HE MOIJHM ObITh

NPOAHATM3UPOBAHBIL, JTUOO eIe He ObLIH MPOAHATU3UPOBAHBI).
[pumep 12. IlpomekyTOUHBIE Pe3yJbTaThl 6e30nacHOCTH B ucnbiTanuu ATB200-02

Camass [niuTenbHasi TMPONOJDKUTENILHOCTh JIedeHUs cocTtaBmiia Ooyee 20  MecsIes.
Hexenarenvubie siBnenusi (AE), kak mpaBuiio, ObUTH JIETKMMH U MPOXOISIIUMH, C OYEHb
HHU3KOW YaCTOTON peakiWii, CB3aHHbIX ¢ HHPy3uei (MeHee ueM 1%), mocne Gonee yem 400
MOJIHBIX MH(Y3HIl BO BCEX TPEX KOropTax. IDTH CIy4Yau KOHTPOJIHPOBAIUCH CTaHIAPTHOMN

peMeINKaLlUeH.

Haubonee pacnpoctpaneHasiMi AE, KoTOpbIe, Kak cOO0INANOCh, ObUIH CBSI3aHBI C JIEUEHUEM
B TeueHue He Ooyee 72 Henenb, siBsUTMCH TomHOTA (3/20), Tpemop (3/20), ronosHast 60Jb
(3/20), yromnsiemocts (3/20), nmapest (2/20), mbimeunslii cnasm (2/20) U OTeK CyCTaBOB

(2/20).
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Haubonee pacnpoctpaneHHbiMU AE, KOTOpBIE, Kak COOOINANIOCH, OBLTH CBSI3aHBI C JICYEHUEM
B TeueHue He Oomyee 20+ MecsIeB, sIBISUINCH OONM B JKMBOTE (BKJIIOYasi OOJb B BEpXHEH U
HIDKHeH dacTsx skuota) (8/20), mumapes (8/20), Hasodapunrur (6/20), TomHOoTa (5/20),
rosioBHass Oonb (5/20) m wuHpeKkus BEpXHUX AbIXaTelbHbIX myTed (5/20) (¢ur. 30).
Coobmanoce 06 ogHOM ceppe3HoM AE, KOTOpoe HE HMMENO OTHOUIEHUS K HCCIENyEeMOMY
JIEKapCTBEHHOMY CPEINCTBY (TOCIUTAIN3ALMS MO MOBOAY MH(EKIMU HIKHHUX JbIXaTEJIbHBIX

nyTeit). Hu onuH nanueHT He npekpaTuil ydactue B uccienoBanuu senenctaue AE.

B 550+ undysusax Obwuio Tpu ciydas peakuuil, csizaHHbIX ¢ uHOy3uen (IAR), xoropsie
KOHTPOJINPOBAJIUCh CTaHAapTHOW mnpemenukanuei. OpgHo siBienne [AR (oOecuBeunBanue
KO’KH) IPOU30LUIO y MAIMEeHTa, HECTIOCOOHOIO XOAuTh, Y KOoTOporo nposenu 3ameny ERT
(xoropra 2). JlBa siBneHust IAR (Jokanu3oBaHHBIA 3y[, SpUT€Ma M OLIYLIEHHE >XKEHHs)

npou3oLLTH y nauueHTa, He nonyuasiuero ERT (koropta 3) (¢ur. 30).

IIpumep 13. KpaTkoe onucaHne ¥ UTOTH NMPOMEKYTOYHBIX Pe3yJbTATOB B HCIBLITAHUH

ATB200-02

Kak nokazano Ha ¢wur. 31, B IpOMeKyTOYHBIX JaHHBIX U3 uccienosanus ATB200-02 ects
COOTBETCTBHE, MOKA3bIBAIOIEE 3HAYUTENbHbICE U HEOXXUAAHHBIEC MapajuIe/bHbIE YIIyYIIEeHUs
MapKepOB TOBPEXKIECHUS MBILI W HAKOIUICHUs CyOCTpaTa, TECTOB MBIIEYHOH (YHKIMU
(TecThl Ha BpeMs M BBIHOCIMBOCTb), CHJIBI NPU MaHYyaJbHOM TECTUPOBAHHUHM MBI H
CTa0WIIM3ALMIO W/WIN YJyYIIEHHEe PeCNUPATOPHBIX (PYHKLUHMOHAIBHBIX TECTOB B Pa3HbBIX
koroptax. MpimeuHast pyHkums yayqmmiack y 16/18 u 10/10 manuueHTOB COOTBETCTBEHHO
yepes 6 U 9 mecsueB. YBenuueHue paccrosinusi B tecte OMWT ObulO MOCTOSIHHBIM U
JUTUTENIbHBIM Y TAIEHTOB, CHOCOOHBIX XOOUTh, Y KOTOpBIX mpoBenu 3ameHy ERT, u y
naureHToB, He nonydaBmmx ERT, go 12-ro mecsina, Tak k€ Kak U B JAPYTUX TeCTax
ABUraTebHON (PYHKIMHU Y MALIMEHTOB, CIIOCOOHBIX XOAHUTh, Y KOTOPbIX mpoBenu 3ameHy ERT,
1 nauueHToB, He nosay4asmux ERT. KayecTBeHHbIE 1 KONMYECTBEHHBIE H3MEPEHUS TOKA3AIH
YBEJIIMYCHNE CHJIbl BEPXHUX KOHEUHOCTEH Yy MAILIEHTOB, HECIIOCOOHBIX XOIUTh, Y KOTOPBIX
nposesu 3ameny ERT, B mecsitet 6 u 9. FVC, MIP u MEP B uenom Obuti CTaOUIBHBIMU Y
MalUEHTOB, Y KOTOpBIX mnposenu 3ameHy ERT, m yBenuuuBanuch y NALUEHTOB, HE
nonydasmux ERT. Viyumienne nokasaresnsi yTOMISIEMOCTH HAOIOIAIOCh BO BCEX KOrOpTax.
Yposuu G6uomapkepos (Hanmpumep, ypoBaun CK u Hex4) cHmkamuch BO BCeX KOropTax, U

kombuHanus ATB200/AT2221 B 1enomM XOpoIio NepeHOCHIach.
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Taxkum 00pa3oM, MHOrOMEpHOE BO3ICHCTBUE TEPAITUH MPENTIONAraeT, YTO KOMOMHHPOBAHHBIN
pexxum ATB200/AT2221 moTeHIHMaIbHO MOXET OBITh BaKHBIM BapHAHTOM JICUEHMS IJIS
nauueHToB ¢ Oone3Hpto Ilomme. Takue KIMHHYECKHE PE3YJbTAThl MOATBEPKIAIOT
pe3yJbTaTel MCCIEAOBAHUN IO AHANU3y OTAENbHBIX BOJIOKOH, ONMCAHHBIX B MpUMeEpe 7,
KOTOpbIE JE€MOHCTPUPYIOT, YTO JieueHHe 5((EKTUBHO MPH YCTPAHEHUH MATOJOTHU

MBIIIEYHBIX BOJIOKOH. [lanpHeliiee n3yyeHne KIMHUYECKOTO UCTIBITAHUS TIPOJOJIKAETCS.
Hacrosimee nzo0pereHne npomIIIOCTPUPOBAHO CIAENYIOIIUMHI BApUAHTAMH OCY LIIECTBIICHMUSI.

1. Crnoco0 neuenuss Oonesnu Ilomne y cyObekra, Hy»XJTAOMErocss B O3TOM,
NpeayCMaTPUBAIOIINN  BBeNEHHE CyOBEKTy MOMYJSIUM MOJEKyJl pPeKOMOMHAHTHON
4esoBeueckol Kucion o-rimoko3unasel (thGAA) u3 KJIETOK sIMYHUKA KUTAHCKOrO XOMsYKa

(CHO);

rne  mojekysael thGAA  comepkaT ceMb  MOTEHIHANBHBIX  CaWTOB  N-

TJTMKO3UJINPOBAHUS,
rae mojekysbl ThGAA B cpenHeM copepskat 3-4 octatka MaHHO030-6-hocharta (M6P);

rne Mosiekysel ThGAA B cpemHeM conepkaT MO MEHbIIeH Mepe MPUOIU3UTENbHO
0,5 monb Ouc-maHHO30-0-pocdara (6uc-M6P) B mepecuere Ha Moib tThGAA B mepBoM
MOTEHLUANBHOM caire N-IIIMKO3UIMPOBAHUs, KaK OMNPENENIeHO € IMOMOIUBK) KUAKOCTHOU

xpomarorpaduu ¢ TanaeMHol Macc-ciekrpomerpueii (LC-MS/MS); u

rae nomnyJsinuto MoJiekys1 thGAA BBOZAT B 103€, CIIOCOOHOH 00ecreunBaTh PEBEPCHIO

NPOTPECCUPOBAHUS 3a00JIEBaHHSA Y CYOBEKTA.

2. Croco6 mo m. 1, rme peBepcusi NPOrpeccCUpOBaHMs 3a00JNEBaHMs BKJIFOYAET

yYMEHbIIEHNE pa3Mepa JIM30COM B MBIIILE CyOBeKTa.

3. Crocob mo m. 1 wium m. 2, rae peBepcusi MPOTrPecCHPOBAHMS 3a00JIEBAHUST BKJIFOYAET

NpeKpaleHne HaKOTUICHHsT ay TO(arocoM B MBIIIIE CYOBEKTA.

4. Crocob mo 1. 3, rae MeHee 4eM 65% MBILIEUHBIX BOJOKOH, NTPOAHAIN3UPOBAHHBIX Y

CyOBEKTa, XapaKTEPH3YIOTCS] HAKOIUIEHHEM ayTO(ParocoM 1ociie JIEUEeHHsI.

5. Crocob6 mo mobomy u3 mm. 1-4, rae CyOBEKT SIBISIETCS MALMEHTOM, Y KOTOPOTO

nposenu 3ameny ERT.
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6. Crnocob no 1. 5, rae manuenTa, y kotoporo nposenu 3ameny ERT, panee moasepraics

JICUHCHHUIO C ITIOMOIIBIO AJITTIFOKO3HUda3bI anb(ba B T€UEHHUE II0 MEHBIIIEH MEPE OBYX JICT.

7. Cnocob no mobomy u3 mm. 1-6, roe mo meHbimed Mepe 36% MBIIIEUYHBIX BOJIOKOH,
NPOAaHAJM3UPOBAHHBIX y CYOBEKTa, UMEIOT HOPMAJIbHBIA UJIM MMOYTH HOPMAJIbHBIN BHELTHHI

BH A ITIOCJIC JICUHCHMSA.

8. Crnoco06 neuenuss Oonesnu Ilomme y cyObekra, Hy»XIAOMErocss B 3TOM,
NpeayCMaTPUBAIOINNI  BBeNEHHE CyOBEKTy TMONYJSIUM MOJEKyJl pPeKOMOMHAHTHON

4esoBeueckol KUcion o-rimoko3unasel (thGAA) U3 KIETOK SIMYHUKA KUTAHCKOrO XOMsYKa

(CHO);

rne  mojekysael thGAA  comepkaT ceMb  MOTEHIHANBHBIX  CalTOB  N-

TJIUKO3MITUPOBAHMS,
rae monekysibl ThGAA B cpenHeM comepikaT 3-4 octaTka MaHHO030-0-(ocdaTa (MOP),

rae Mosekynel ThGAA B cpegHeM coiepikaT MO MEHbIIEH Mepe NMPHOIN3UTETbHO
0,5 monb Ouc-manHO30-0-pocdara (6uc-M6P) B mepecuere Ha Moib tThGAA B mepBoM
MOTEHIUATBHOM caiiTe N-TJIMKO3WINPOBaHUS, Kak ornpenejeHo ¢ npuMmenennem LC-MS/MS;

u

rac CoaAcpKaHue riIMKOr¢éHa B MbILIILEC CY6"beKTa MMOCJIEC JICUCHUA CHHIKACTCA 6bICTpee,

4EM B CJIy4da€ BBCACHUSA aJINIFOKO3UAa3bl anb(ba B TOH JKe J03€.

9. Crocob mo m. 8, rme comeprkaHue MIMKOTeHAa B MBIIIIE CyObeKTa Tocie JICYeHHsI
CHIDKAETCSI CO CKOPOCTBIO, KOTOpasi B IO MeHbINEeH Mepe npubmuzurensHo 1,25, 1,5, 1,75, 2,0

win 3,0 pasa Bblle, Y4eM CKOPOCTb IIPU BBEACHUH ANTIFOKO3U1a3bl alibda B TOH ke 103¢€.

10. Crocob mo m. 8 wiu m. 9, rae conepikaHue TJIMKOTE€HA B MBIIIIE CyObeKTa MOce
JiedeHusl CHIKaeTcs: Oojiee 3p(eKTUBHO, YeM B Cllydae BBEACHHs aNMIIOKO3UAa3bl aibda B

TOH K€ J103€, IPU OLIEHKE CIyCTs OAHO, BA, TPH, YETHIPE, MATh UJIH IIE€CTh BBEACHU.

I1. Croco6 mo m. 10, rne coxepkaHWe TIUKOTEHA B MBIIIIE CYOBEKTa MOCHE JICUSHHS
CHIDKAeTCSl Ha MO MeHblnel mepe npubmmsurensHo 10%, 20%, 30%, 50%, 75% wmm 90%

bosee 3¢ (HekTHBHO, YeM B CiIy4ae BBEACHUS aTIFOKO3UIA3bl alib(a B TOU Ke JT03€.
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12. Crocob no m. 10 wim m. 11, re comepskaHue TIMKOTeHA OIEHHWBAIOT TOCJIE MIECTH
BBEJCHU.
13,  Cnocod mo mobomy u3 mm. 8-12, rme cyOBeKT XapakTepu3yeTcs MOHMKEHHBIMU

YPOBHSIMHU T€Tpacaxapuaa reKCo3bl B MOUE MOCIIE JIEUSHHSI.

14. Crnoco6 mo n. 13, rme ypoBHH TeTpacaxapuaa rekCo3bl B MOY€ Yepe3 LIECTh MECSLeB

HocJie JIeYeHHsl CHUKAOTCs Ha 1o MeHblueil mepe 30% no cpaBHEHHUIO C UCXOIHBIM YPOBHEM.

15. Crioco0 o m. 13, rae cyOBeKT sIBIsieTCs MAlMeHTOM, CIIOCOOHBIM XOUTh, Y KOTOPOTO
nposesn 3ameny ERT, winn naupueHToM, HeCIIOCOOHBIM XOAHTD, Y KOTOPOTO MPOBEIH 3aMEHY
ERT, u roe y cyOpekTa ypoBHH TeTpacaxapuaa rekCo3bl B MOYE Uepe3 IIECTh MECSLIEB MOCe

JIEUEHHUs CHIIKAFOTCS HA TI0 MEHbIIEH MEpE 35% mo CPaBHEHHUIO C UCXOOHBIM YPOBHEM.

16. Crnocob6 mo m. 13, rme cyOBeKT SBISIETCS NALUEHTOM, CIOCOOHBIM XOIUTh, HE
nonyyaBmuM ERT, u npu 5ToM y cyOBekTa ypOBHH TeTpacaxapuiaa rekCo3bl B MOYE depes
IIECTh MECSLEB IOCJe JICUeHUs] CHIDKAIOTCS Ha MO MeHbliell mepe 45% 1o CpaBHEHHIO C

HCXOJIHBIM YPOBHEM.

17.  Cnoco® neuenust Oomesnu Ilomme y cyObekTa, HyXOAIOIIErOoCs B 3TOM,
NpenyCMaTPUBAIOLINY  BBEJEHUE CYOBEKTY TOMyJSALHH  MOJIEKYJ PEeKOMOMHAHTHOMN
YeJIOBEYECKOW KUCION o-rimoko3unasbel (thGAA) U3 KIETOK SIMYHHKA KHTAHCKOTO XOMsIYKa

(CHO);

rne  wmojekynsl  thGAA  comepkaT ceMb  NOTEHIUANbHBIX  CalTOB  N-

TJIMKO3UJINPOBAHUA,

rne mosiekyiibl thGAA B cpenHem comep:xkat 3-4 octaTka MaHHO30-6-pochara (M6OP);

rne Mosiekysel ThGAA B cpemHeM conepikaT MO MEHbIIeH Mepe NMPUOIU3UTENbHO
0,5 Mmonp Omc-maHHO30-0-pocdara (6uc-M6P) B mepecuere Ha Monb thGAA B mepBoM
MOTEHIIUATBHOM caiiTe N-TIMKO3WINPOBaHUS, Kak omnpeneieHo ¢ npuMmenennem LC-MS/MS;

u

rae nomyssinuio  Mojiekyn thGAA BBomsST B J03e, CHOCOOHOH oOecnednBaTh

yJIyHIIeHNE IBUTATENIbHON QYHKIMH Y CyOBeKTa.
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18. Crnocob no 1. 17, rae yy4IIeHHY 0 ABUTATENbHYIO (YHKIHIO Y CYOBEKTa H3MEPSIEOT C
NOMOIIBI0 IO MEHBIIEH Mepe OIHOrO TeCTa IBUTATENbHOM (PYyHKUWH, BBIOPAHHOTO U3
TPYIIIBL, COCTOSIIIEH M3 TeCTa ¢ MEeCTUMUHYTHON xonpboit (6MWT), Tecta ¢ BCTaBaHHEM CO
CTyJIa U XOABOOH C OTCYETOM BPEMEHH, TECTa C MOABEMOM IO YEThIPEM CTYIEHSIM, TeCTa C
xonp00it Ha 10 meTpoB, Tecta I'oBepca, TecTa «xoabpda-moaAbeM 10 JieCTHULIe-TIpreM 1 oBepca-

BcraBaHue co crynay (GSGC) u ux koMOMHAIMH.

19. Crioco6 mo m. 18, rne mo CpaBHEHHIO C UCXOAHBIM YPOBHEM PAacCTOSIHUE, KOTOPOE
npoxoauT cyObekT, B Tecre 6OMWT uepes mecTb MecsLeB Mocie JeUeHHs YBeIMINBAeTCs Ha
1o MeHblIueil mepe 20 MeTpOB, BpeMsl MPOXOXKIAEHUs CyOBEKTOM TeCTa C BCTABAHUEM CO CTyJIa
u XOI[I:6OI>1 C OTCHETOM BPEMECHH YCPE3 LECTh MECALCB IOCIIC JICUCHUA YMCHBIIACTCS HaA IO
MeHblIeH Mepe 1 cekyHAy, BpeMsl MPOXOXKACHMs TeCTa C MOABEMOM IO YETBIPEM CTYIEHIM
4yepe3 IIEeCTb MECSLEB IOCNE JIEYeHHs] YMEHbIIAeTCsl Ha Mo MeHblueld mepe 0,6 cexkyHAb,
BpeMsl MPOXOXKACHUsSI CYyOBEKTOM TecTa C XOAbOOH Ha JECATh METPOB 4epe3 IIECTh MECSLEB
NoCJie JIEYeHHWs] YMEHbBINAeTCss Ha NOo MeHbuiedl mepe 0,7 CekyHAbl, BpPeMsl NPOXOXKIACHUS
cyObekToM Tecta I'oBepca depes3 IIECTh MECSALEB MOCHIE JIEUSHHS YMEHbLIAETCS Ha II0
menblieit Mepe 1 cekynny uinm nokasatenb GSGC y cyObekTa yepes3 mecTh MeCsLeB Mocie

JIEYCHUs] YMEHbIIAETCs HAa 10 MeHbLIel Mepe 1.

20. Crnioco0 o m. 18, rae cyObekT sBIsIeTCs MAMeHTOM, CIIOCOOHBIM XOIUTh, Y KOTOPOTO
nposenu 3aMeHy ERT, u rae mo CpaBHEHHMIO C HUCXOAHBIM YPOBHEM PACCTOSIHUE, KOTOPOE
npoxoauT cyobekT, B Tecte 6OMWT uepes mecTb MecsLeB Mociie JeYEHHs YBEIMYNBACTCS Ha
1o MeHbineil mepe 20 MEeTpOB, BpeMsi IPOXOXKIACHHS CYOBEKTOM TeCTa C BCTABAHUEM CO CTYJIa
U X0np00H ¢ OTCYETOM BpEMEHH Yepe3 INeCTh MECSLEB MOCIIEe JICYSHUs] YMEHBIIAETCS Ha 110
MeHbLIeH Mepe 1,5 CeKyHAbl, BpeMsi MPOXOXKIEHUs CyOBEeKTOM TecTa C IMOABEMOM IO
YETBIPEM CTYIIEHSIM 4Yepe3 LIECTb MECSLEB IOCJE JIEYeHHs YMEHBLIAETCsl Ha MO MEHbLIEH
Mepe 0,6 CeKyHIbI HIIH BpeMst IPOXOXKIAEHHs CyOBeKTOM TecTa ['oBepca yepes mecTb MecsLeB

MOCJIE JICUCHUS] YMEHBINAETCS HA 1O MEeHbLIEH Mepe | cekyHay.

21. Crnocod mo m. 18, rme cyOBeKT SBISIETCS MALMEHTOM, CHOCOOHBIM XOIUTb, HE
nonyyaBmuM ERT, u roe mo cpaBHEHHIO C HMCXOIHBIM YPOBHEM pacCTOSIHUE, KOTOPOE
npoxoauT cyObekT, B Tecte 6OMWT uepes mecTb MecsueB Mociie JeUEHHs YBEeIMINBACTCS Ha
no MeHbIneil Mmepe 40 METPOB, BpeMsl POXOXKIACHHS CYOBEKTOM TECTa C BCTABAHUEM CO CTyJIa
U X0np0O0H C OTCYETOM BpEMEHH Yepe3 IIECTh MECSLEB IOCHE JICUSHNs] YMEHBIIAETCs] Ha TI0

MeHbLIeH Mepe 1 CekyHIy, BpeMsl MPOXOKACHUSI CyObEKTOM TeCTa ¢ TIOABEMOM IO YETHIPEM
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CTYNEHsIM 4epe3 IIeCTb MECSLEB IOCJe JIEYeHHsl YMEHbBIIAeTCsl Ha MO MeHblued mepe 0,6
CEKYH/IbI, BPeMsI IIPOXOKIEHHsI CYOBEKTOM TeCTa C XOAbOOH Ha JEeCSTh METPOB Yepe3 LIECThb
MECSLEB MOCJIE JICYEHUs] YMEHbIIAeTCsl Ha N0 MeHblier Mepe 0,7 CeKyHIbl WM MOKa3aTelNb
GSGC y cybpekra uepes MeCTb MeCSLIEB MOCIIe JICYCHHsT YMEHBIIIAeTCS Ha 110 MEHBIIEeH Mepe

1.

22. Crnocob o 1. 18, rae cyObekT panee moiydan pepMEeHTO3aMECTHTEIBHYIO TEPAITHIO C
MOMOIIBIO ANTIIIOKO3UAa3bl abda, Tae y cyObekTa HabMogaeTcs yaydieHue B M0 MeHbIIeH
Mepe OHOM TeCTe BUraTebHON (PYHKLMU TMOCIe JISYeHUsI C TOMOIIbI0 romyJsinuu thGAA
MO CPaBHEHHIO C PE3YyJIbTATOM TeCTa IBUraTeIbHON (PyHKIHMH CyObekTa mocie mpeablay mei

(bepMeHTO3aMEeCTUTENBHOMN TEpANH ¢ MOMOIIBIO ANTIIOKO3UAa3b! abda.

23. Cnoco® neuenuss Oonesnu Ilomme y cyObekTa, HyXOAIOIIETOCs B 3TOM,
NpeayCMAaTPUBAIOINMN  BBeNEeHHE CyOBEKTy TMOMYJSIHUM  MOJEKYJ PEeKOMOWHAHTHOM
YeJI0OBeYeCKONW KUCION o-rimoko3unasel (thGAA) U3 KJIETOK SIMYHMKA KMTAHCKOTO XOMsIYKa

(CHO),

rne  mojekysael thGAA  comepkaT ceMb  TMOTEHIUAJIBHBIX  CaWTOB  N-

TIMKO3UJIINPOBAHUSA,

rae mosiekysibl thGAA B cpenHem comep:kat 3-4 octaTka MaHHO30-6-pochara (M6OP);
rane mojiekysbl tThGAA B cpemHeM conmepikaT MO MeEHbIIeH Mepe MPUOIU3UTENTHHO
0,5 monb Ouc-manHO30-0-pocdara (6uc-M6P) B mepecuere Ha Moib thGAA B mepBoM
MOTEHIUATBHOM caiiTe N-TIMKO3WINPOBaHUS, Kak ornpeneieHo ¢ npuMmenennem LC-MS/MS;

u

rae nomyssinuio  Mojiekyn thGAA BBOmsST B J03e, CHOCOOHOH oOecrednBaTh

yJIy4IIEeHUE CUJTbI BEPXHEH YacTH Tela y CyObeKTa.

24. Croco0 mo 1. 23, rae yay4IeHHyo CHIy BEpXHEH 4acTh Teja y cyObeKTa U3MEPSIOT

C MOMOLIBIO MTOKA3aTEJIA CUJIbI IPU MAaHY aJIbHOM TECTUPOBAHWUU MBbIIIIII.

25. Croco0 1o 1. 24, tae cyOBeKT SBISIETCS MAUEHTOM, CIIOCOOHBIM XOUTh, Y KOTOPOTO
nposenu 3ameHy ERT, u gepes mecTp MecsLeB Mociie JISYeHUsI IEMOHCTPUPYET YTy YIIEHHE
NOKa3aTesst CHJIBl MPH MaHyaJbHOM TECTHPOBAHMM MBI BEPXHEH YacTH Teja Ha IO

MEHbIIEH Mepe 1 MO CpaBHEHUIO ¢ UCXOIHBIM YPOBHEM.



106

26. Cnocod mo m. 24, rme CyOBeKT SIBISIETCS MALMEHTOM, HECTIOCOOHBIM XOAWTH, Y
kotoporo nposenu 3aMeHy ERT, u yepe3 mectp MecsueB mociie JICHeHUs AEMOHCTPUPYET
yIyULIEHUE TIOKA3aTelIsl CUJIbI PU MaHyaJIbHOM TECTUPOBAHUHU MBIIIIL] BEPXHEN YacTH Teja Ha

10 MEHbIIEN Mepe 5,5 MO CPaBHEHHUIO C UCXOAHBIM YPOBHEM.

27. Croco®6 mo m. 23, rme yiydlleHHas CUJIa BepXHEH dYacTu Tela y CyObekTa
npeacTaBisier coOOM  yIy4INEHHYIO CHJIy BEpXHEH KOHEYHOCTH, TAe CHIy BepXHeH
KOHEYHOCTH U3MEPSIIOT € MOMOILIBIO TECTUPOBAHUS KOJTUYECTBEHHBIX MTOKA3aTeNIeH MBILIL WIH
MaHyaJIbHOTO TECTUPOBAaHMs MBIIIL] IO MEHBLIEH MEpPe OAHOW MBILIEYHOW IPYIIbl BEPXHEU
KOHEYHOCTH, BBIOPAHHOI'O M3 IPYIIIbI, COCTOSIIEH M3 MPUBEAECHHUS IUIeYa, OTBEACHUS IUIEYa,

crubaHus JIOKTS U/ UM pa3TUOAaHUS JIOKTS.

28. Cnocob mo m. 27, rne CyOBEeKT SIBISIETCS MALMEHTOM, HECIIOCOOHBIM XOIUTh, Y
koToporo nposenu 3ameHy ERT, u rae mo cpaBHEHHMIO ¢ MCXOAHBIM YPOBHEM IPUBEIEHUE
wieya y cyObeKTa uepes IeCTb MeCSLEB MOCHe JEUSHHUs YJIy4IIaeTcsl Ha 10 MEHbIIei Mepe
8 pyHT-CcHN, M OTBemeHMe IUeya y CyObeKTa uepe3 IIeCTb MeCSLEB IMOCie JICYEeHUs
yJIydIaeTcsi Ha mo MeHblied mepe 1 GyHT-cuty, crubaHue JIOKTS y CyObekTa uepes IIecTb
MECSILIEB TOCJIE JICUEHHsI YIIyUIIaeTcs Ha 10 MeHblIeld Mepe 2 (QyHT-CHJIBI WIIN pasruOaHue
JIOKTSl y CyOBEKTa 4Yepe3 IIeCTh MECSLEB MOCe JICYSHHs YIIyUIIaeTCsi Ha 110 MEHbLIeH Mepe

5 ¢ynT-CcHI.

29. Cnocob mo m. 23, rae CyOBeKT SIBISETCS CHOCOOHBIM XOOUTh U JOTOJHHUTEIBHO
XapaKTepU3yeTcsl yIAy4IIEeHHONH CHJION HI)KHEH 4YacTW Tejla W/WIM CHJIOH BCEro Tejia Mocie

JICUCHMUS.

30. Crnocob mo 1. 23, rae cyOBeKT paHee mojydan (pepMEeHTO3aMECTHTEbHYIO TEPAITHIO C
TIOMOIIBIO ANITIIFOKO3UAA3bl anbda, rae y cyObpekTa HabroaaeTcsl yydlieHne CHITbl BEpXHEH
YaCcTH TeJla TIOCIIe JISYEHUs] ¢ TOMOIIbI0 nomyisiuu thGAA 1o cpaBHEHUIO ¢ CHIION BepXHEH
4acTH Tesa y cyObeKTa mocjie npeabiayuei GepMeHTo3aMeCTHTEIbHON TePariu C TIOMOIIBIO

ANTITIOKO3UAa3bI ajibda.

31 Crnoco0 nevenuss Oonesnu Ilomme y cyObekTa, Hy’KAAOIIErocss B 3TOM,
NpeayCMAaTPUBAIOIINN  BBENEHHE CYOBEKTy TOMYJSIOUH MOJEKYJl PEeKOMOWHAHTHOU

YeJIOBEUECKONW KHUCION o-rimoko3nnasel (thGAA) M3 KIETOK SIMYHMKA KUTAHCKOTO XOMsYKa

(CHO);
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rne  wmosiekynsl  thGAA  comepkaT ceMb  NOTEHIUANbHBIX  CalTOB  N-

TIIMKO3UJIINPOBAHUS,

rae mosekyiel thGAA B cpennem comepkart 3-4 ocrtaTka MaHHO30-60-pochara (M6P);
rne moJiekysibl tThGAA B cpegHem conmepikaT MO MEHbIIeH Mepe MPUOIHU3UTENTBHO
0,5 Mmonp Omc-maHHO30-0-pocdara (6uc-M6P) B mepecuere Ha Monb thGAA B mepBoM
MOTEHIUATBHOM caiiTe N-TJIMKO3WINPOBaHUs, Kak omnpeneieHo ¢ npuMmenennem LC-MS/MS;

u

rae nomyssinuo  Mojiekysnn thGAA BBomsaT B j03e, CHocOOHOH oOecreduBaTth

yJIyUlIeHHe JIETOYHOH QYHKIMU Y CyOBeKTa.

32. Cnoco6 mo m. 31, rae yJydIleHHYIO JIETOYHYIO (YHKLHIO Yy CyObEeKTa M3MEpPSIOT C
MOMOIIBIO TI0 MEHBILIEH Mepe OIHOrO TecTa JIrOYHOH (YHKLWH, BBIOPAHHOTO W3 TPYIIIIBL
cocTosiIel 13 Tecta GopcUpOBaHHOM sku3HeHHON eMkocTu (FVC) B monoskeHnu CTosi, Tecta
C ompenejeHreM MakcuMaibHOro namieHusi npu Beinoxe (MEP), Tecta ¢ omnpeneneHuem

MaKCHUMaJIbHOTO aBjieHus npu Baoxe (MIP) u ux komMOuHaImi.

33. Crnoco6 mo m. 32, rae no cpaBHeHHIO ¢ ucxoaHbIM ypoBHeM FVC y cyObekra uepes
LIECTh MECSILIEB TMOCIE JIEYSHHs yJIydIlaeTcss Ha 1o MeHbinehd mepe 4%, MEP y cyObekTa
yepe3 MIeCTh MECSLEB MOCHIe JISUeHHs yydlnaeTcs: Ha o MeHbieit mepe 16 cm Hy,O i MIP
y CcyOBeKkTa dYepe3 LIECTb MECSLEB IOCHE JICYCHHUS YJIY4lIaeTcss Ha IO MEHbIIeHd Mepe

0,3 cM Hzo

34. Croco0 o m. 32, rae cyOBbeKT SIBISIeTCs MAHeHTOM, CIIOCOOHBIM XOIUTh, Y KOTOPOTO
nposesu 3ameHy ERT, u rme mo cpaBHeHHto ¢ ucxomuHbiM ypoBHeM MEP y cyObekta uepes

LIECTh MECSLIEB MOCIE JIeUeHUs yydiuaeTcs: Ha 1o MmeHsluei mepe 16 cm HyO.

35. Cnocod mo m. 32, roe cyOBeKT SBISIETCS TMALMEHTOM, CHOCOOHBIM XOIUTb, HE
nonyuaBiuM ERT, u roe no cpaBHeHHIo ¢ ucxonubiM ypoHeM FVC y cyObekTa uepes mecThb
MeCSIIEB TIOCTIe JISYeHHs YJIydInaeTcsi Ha o MeHbineii mepe 4% umu MIP y cyObekra yepes

LIeCTh MECSLIEB MOCIE JIeUeHUs yiydiuaercs: Ha o meHsiueii mepe 11 cm HyO.

36. Crocob mo 1. 32, rae cyOBekT paHee moaydan (pepMEeHTO3aMECTHTEFHYIO TEPAITHIO C
MOMOIIBIO ANTITFOKO3Ua3bl anb(a, Tae y cyObekTa HabMoIaeTcs yaydiieHue B M0 MeHbIIeH

Mepe OAHOM TEeCTe JIErOYHOU (PYHKIUH TOCTE JIeYeHHUs] ¢ MOMOIIb nomyjisiiuu thGAA 1o
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CPAaBHEHHMIO C pe3yJIbTATOM TecTa JIErOYHOH (YHKIMU CyOBEKTa IOciie MpeAbIay eh

(bepMeHTO3aMEeCTUTENBHON TEPANTUH ¢ TOMOIIBIO ANITIIFOKO3UAA3b! albda.

37. Crnocob6 neuenuss Oonesnu Ilomme y cyObekra, Hy»XIAOMErocss B 3TOM,
NpEenyCMaTPUBAIOLINN  BBEJCHHUE CYOBEKTYy TOMyJSILMH  MOJEKYJ PEeKOMOMHAHTHOMN
YeJoBeUeCKo KUCHoN o-rimoko3unasel (thGAA) M3 KIETOK SIMYHHKA KUTAHCKOTO XOMSYKa

(CHO);

rne  wmoiekysnol  thGAA  comepkaT ceMb  NOTEHIUAJbHBIX  CaToB  N-

TIIUKO3UJIINPOBAHUS,

rae monekyiel thGAA B cpennem copepxkar 3-4 ocrtaTtka MaHHO30-60-pocara (M6P);
rae Monekysl ThGAA B cpemHeM comepikaT MO MEHbIIeH Mepe MPUOIU3UTENbHO
0,5 monb Ouc-maHHO30-0-pocdara (6uc-MOP) B mepecuere Ha Monb rhGAA B mepBom
MOTEHIMAJIBHOM caiite N-TITHKO3UIUPOBaHUs, KakK onpezaeieHo ¢ npumenennem LC-MS/MS;

u

rae nomyssinuio  Moniekys rhGAA BBoOmAT B J103e, CHOCOOHON oOecreynBaTh
CHM)KEHHE YTOMIISIEMOCTH y CyObeKTa, KOTOPYH HM3MEpPSIOT C TOMOIIBI MMOKa3aTels 0

IKaJie OLIEHKH BbIpaskeHHOCTH yToMisiemocTu (FSS).

38. Cnocob mo m. 37, rme mokaszatenb FSS y cyObekTa yepe3 LIECTh MECSIIEB IMOCIHE

JIEYeHUs] YMEHbBIIAETCs Ha 110 MEHbLIEH Mepe 3,5 MO CPAaBHEHUIO C UCXOAHBIM YPOBHEM.

39. Cnocod mo m. 38, rme CyOBeKT sIBNISIETCS MAIMEHTOM, HECHIOCOOHBIM XOAWTb, Y

KoToporo nposenu 3ameny ERT.

40. Crniocob no m. 37 wnu 1. 38, rne cyOBbeKT SIBIISIETCS MALIMEHTOM, CIIOCOOHBIM XONUTb, Y
kotoporo nposenu 3ameHy ERT, u rne nmokasarens FSS y cyObekra uepes mectb MecsLeB

rocJjie JIeYeH!sl yMEHbIIIaeTCsl Ha 110 MeHbIlel Mepe 8 10 CPaBHEHHUIO C UCXOHBIM YPOBHEM.

41. Crniocob o 1. 37 wnum 1. 38, rae cyOBeKT SBISIETCS MALMEHTOM, CIIOCOOHBIM XOJUTH,
He mony4aBmuM ERT, u rme mokasarens FSS y cyObekra depes miecTb MecsileB MOCTe

JICYCHUs] YMEHBILIAETCs HA 10 MEHbILIEH Mepe 5 MO CPaBHEHUIO C UCXOHBIM YPOBHEM.

42. Crnocob mo 1. 37, rae cyOBekT paHee moaydan (pepMEeHTO3aMECTHTEFHYIO TEPAITHIO C

NOMOIIBIO  AJIJIIOKO3MIa3bl  anbda, TAe CyOBEeKT Xapakrepusyercs Oosee HU3KUM
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nokazareirem FSS mocne nedennss ¢ momompbro nonyisinuu thGAA 1O CpaBHEHUIO C
nokasateneM FSS y cyOwexkra mocie mpeneinyiueil (pepMEHTO3aMECTUTENIbHON Tepanuu C

INMOMOHIBIO AJINTHOKO3KUJa3bl anb(ba.

43, Crnoco06 neuenuss Oonesnu Ilomme y cyObekTa, Hy»XIAOMErocss B 3TOM,
NpenyCMaTPUBAIOLIMK  BBEACHUE CYOBEKTYy TOMYJSALMH  MOJEKYJ PeKOMOMHAHTHON
YeJoBeUeCKo KUCIoN o-rimoko3unasel (thGAA) u3 KIETOK sIMYHUKA KUTAHCKOTO XOMSYKa

(CHO);

rne  wmoiekysnol  thGAA  comepkaT ceMb  NOTEHIHAJbHBIX  CaiToB  N-

TINKO3UJIINPOBAHUS,

rae moJiekyJibl thGAA B cpenHem comepskaT 3-4 ocTatka MaHHO030-0-pochara (M6P);
rae Mosiekysel ThGAA B cpemHeM conepkaT MO MEHbIIeH Mepe MPUOIU3UTENbHO
0,5 monb Ouc-manHO30-0-pocdara (Ouc-M6P) B mepecuere Ha Moib thGAA B mepBoM
MOTEHLMAJIBHOM caiite N-TTHKO3WINPOBaHUs, KakK onpezaeneHo ¢ npumenennem LC-MS/MS;

u

rae nomyssinuio  Mojiekyn thGAA BBOOST B J03€, CHOCOOHOH oOecrevunBaTh
CHIDKEHHE YypPOBHEH MO MEHbLIeH Mepe OOHOro OuoMapkepa MOBPEKIEHHS MBILILL,
BBIOPAHHOTO M3 TPYIIIbI, COCTOSIIEH U3 KpeaTHHKUHA3BI, allaHnHAaMUHOTpaHchepasbl (ALT),

acrapraramuHoTpaHcdepasbl (AST) 1 ux KOMOMHALHIA.

44. Cnocob mo m. 43, rae mo MeHbIIeH Mepe OAMH OMOMAapKep MOBPEKIEHHS MBILII]

npeacTaBsieT COO0I KpeaTUHKHHA3ZY.

45. Crnocob o . 43, e mo CpaBHEHHUIO C UCXOIHBIM YPOBHEM YPOBHU KPEATUHKHUHA3BI Y
cyObekTa 4epe3 IIECTh MECSIIEB TOCHE JICUEHUsS CHIDKAIOTCS HA MO MeHblneid mepe 15%,
ypoBHH ALT y cyObekTa yepes mecTb MECSIEB MOCe JICUSHUs] CHIDKAIOTCS Ha MO MEHbLIEH
mepe 5% wu ypoBau AST y cyOBbekTa depe3 mecTb MeCsLEB TOCIe JICUSHHs] CHUKAIOTCS Ha

1o MeHble mepe 5%.

46. Criocob 1o 1. 43, rae cyOBeKT SBISIETCS MAHEHTOM, CIIOCOOHBIM XOUTh, Y KOTOPOTO
nposenu 3ameHy ERT, v rne mo cpaBHEHHIO ¢ UCXOIHBIM YPOBHEM YPOBHU KPEATHHKUHA3BI Y
cyObekTa 4epe3 IIeCTh MECSIEB TOCHe JICUCHUsS CHIDKAIOTCS Ha MO MeHblneidl mepe 15%,

ypoBHu ALT y cyObekTa uepe3 meCTh MECSLEB MOCIe JISYSHHsI CHUKAIOTCS HA TI0 MEHbINEH
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mepe 15% wnn ypoBau AST y cyObekTa uepes mecTb MECSIEB TOCTIe JICYSHHs CHIDKAIOTCS Ha

o MeHbIueit mepe 10%.

47. Crnocod mo m. 43, rme cyOBeKT SsBISIETCS MALUEHTOM, HECHOCOOHBIM XOAHTH, Y
koTtoporo mnposenu 3ameHy ERT, um rae mo cpaBHEHUIO C HMCXOAHBIM YPOBHEM YPOBHH
KpPEaTUHKHHA3bl y CyOBEKTa dYepe3 INeCTb MECSLEB IIOCie JICYEHUs CHIDKAIOTCS Ha IO
meHbleir mepe 20%, ypoBHu ALT y cyObekra depe3 IIeCTb MECSIEB IOCHE JICUEHUS
CHIDKAIOTCS Ha 1Mo MeHblie mepe 5% wmnu ypoBHu AST y cyObekTa uepes IIecTb MeCSIEB

TMOCJIE JIEUSHUS CHIDKAIOTCSL Ha 1O MeHblIel mepe 5%.

48. Cnoco6 mo m. 43, roe cyOBeKT SBISIETCS MALMEHTOM, CHOCOOHBIM XOIUTb, HE
nonyuaBmiuM ERT, u roe mo cpaBHEHUIO C UCXOAHBIM YPOBHEM YPOBHU KPEAaTHHKUHA3BI Y
cyObekTa yepe3 IIECTb MECSILEB IOCHE JICUeHHUS CHIDKAIOTCS HA MO MeHblieil mepe 35%,
ypoBHH ALT y cyObekTa yepes mecTb MECSIEB MOCe JIeYSHUs] CHIKAIOTCS Ha MO MEHbLIEH
mepe 35% wunu ypoBHU AST y cyObekTa yepes mecTh MECSLEB MOCIe JICUYSHHsT CHIKAIOTCS Ha

no MeHbIeit mepe 30%.

49. Crniocob mo nmobomy u3 mm. 1-48, roe monyssituio Mosekys thGAA BBOIST B 103e€,

COCTABJISIIOLIEH OT MpUONMU3UTENBbHO 1 MI/KT 10 pubnusutenbHo 100 Mr/kr.

50. Crnocob mo modomy u3 mm. 1-49, roe nmonyssituio Mosiekysn rthGAA BBOIST B 103e€,

COCTaBJISIOLIEH MPUOIU3UTETHHO 20 MI/KT.

51.  Cmnocob no modomy u3 . 1-50, rae momysiumio Mosekya thGAA BBopsT pas B 1Ba

MECsa, pa3 B MECHLL, pa3 B ABC HEACIIN, pa3 B HEACIIO, ABA pa3a B HEACIIO WIH €KEIHECBHO.

52. Crnocob o 1. 51, rae monysiiuro MoJiekyst thGAA BBOIST pa3 B 1BE HEAEIH.

53. Cnoco6 mo mobomy w3 mm 1-52, rme mnomynsumo wmonekysn rhGAA BBoxsT
BHYTPHUBEHHO.

54. Cnocob mo mobomy w3 mm 1-53, rme mnomynsumo wmonekyn rhGAA BBoxsT

OOHOBPEMCHHO WUJIN TOCTIEAOBATEIBHO C Q)apMaKOHOFI/I‘ICCKI/IM HIanepOHOM.

55. Crocob o m. 54, rae papmakoIoruuecKuil manepoH MpencTaBsieT cOOOH MUTIyCTaT

WIH ero (papMareBTH4eCKy IPUEMIIEMY IO COJIb.



111

56. Crocob mno m. 55, roe muraycrat win ero (papMaleBTUYECKH MPUEMIIEMYIO COJb

BBOJISIT MEPOPAJIBHO.

57. Crnocob no m. 55 mnu n. 56, rae MUrIycTaT Win ero (papMareBTUYECKH PUEMIIEMYIO

COJIb BBOZSIT B 103€, COCTaBIsifoIIeH oT mpubmusutensHo 200 mr go npubnusurensHo 600 mr.

58. Crocob mno m. 57, roe muriaycrat win ero (papManeBTUYECKH MPUEMIIEMYIO COJb

BBOJSIT B JI03€, COCTABJISIOIEH MPpUOIH3UTENbHO 260 MT.

59. Crnoco6 mo m. 57, rae nonyssimuio Mosnekyn rhGAA BBOAST BHYTPHUBEHHO B JIO3€,
COCTABJISIIOLIEH OT MPUONU3UTENBHO 5 MI/KT 10 NMPUOIM3UTENbHO 20 MI/KT, U MUIIIyCTaT WIH
ero (hapMaleBTUUECKH NPUEMIIEMYIO COJIb BBOISAT NMEPOPAIBHO B 03€, COCTABISAIOIIEH OT

npuOnu3uTesbHO 233 Mr 10 npudiausuTensHo S00 mr.

60. Croco6 mo m. 56, roe MHrIycTar wid ero (papmareBTUYeCKH MPUEMIIEMYIO COJb

BBOJSIT IEPOPAIIBHO B 703€, COCTABISIOIIEH OT mpuOIH3UTENbHO S0 M 10 MPUOIU3UTETBHO

200 mr.

61. Crnoco6 mo m. 56, rae nonyJssituio Mosekyn rthGAA BBOAST BHYTPUBEHHO B JIO3€,
cocTaBysirolet nmpuOnm3uTenbHO 20 MI/KI, W MHIJIYCTaT MM ero (papmMaueBTHYeCKH

MPUEMJIEMYIO COJIb BBOJSIT MEPOPATBHO B 103€, COCTABIISIIOIIEH MPUOIH3UTENhHO 260 M.

62.  Cnoco® mo mobomy u3 mm. 55-61, rme muriaycrar wid ero (papmaneBTHYeCKH

NPUEMIIEMYIO COJTb BBOIST 10 BBeAeHUs: ThGAA.

63. Crocob mno m. 62, rae MUrycraT win ero (papMaleBTUYECKH MPUEMIIEMYIO COJb

BBOJSIT 33 MPUOJIM3UTEIHFHO OMH Yac 10 BBeneHus hGAA.

64. Crnoco6 mo 1. 62 wnm 1. 63, rae CyOBeKT BO3AEPKUBAETCS OT MPUEMA MMUIIH B TEUEHHE
[0 MEHbIIEH Mepe IBYyX 4acOB O M IO MEHbIIEH Mepe [BYX YacOB IOCJE BBEICHUs

MUy CTaTa MK €ro (hapMaLeBTHUECKH IPUEMIIEMOH COJIH.

65. Crnocob mo nmrobomy u3 . 1-64, rne monekyssl thGAA comepkaT aMUHOKHUCIIOTHYIO

MOCJIEIOBATEIbHOCTh, HA MO MeHblIel Mepe 95% UAEHTHYHYIO TMOCIEeNOBATEIbHOCTH IOA

SEQ ID NO: 1 wmm SEQ ID NO: 5.
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66.  Cnoco0 mo modomy u3 mm. 1-65, rae monekyasl ThGAA conep:kaT aMHHOKHCIIOTHYEO
MOCJIEIOBATEbHOCTh, UACHTHUHY0 nocnenoBarenbHocTd oA SEQ ID NO: 1 wnmm SEQ ID

NO: 5.

67.  Cnocob® nmo mobomy u3 mm. 1-66, roe no mesbweil mepe 30% wmonekyn rhGAA
cozepkaT OmHO WM Oonee N-ITTMKAHOBBIX 3BEHBEB, HECYLIMX OIMH OCTATOK MaHHO30-0-

docdara (MoHO-MOP) i 6uc-M6P, kak onpeneneHo ¢ npumenenuem LC-MS/MS.

68.  Cnoco0 mo mobomy u3 nm. 1-67, roe monekynsl thGAA comepkat B CpeqHEM OT
npubmm3utensHo 0,5 monp po npubmusurensHo 7,0 mMoiabp MOHO-MOP wmmu Ouc-MO6P B

nepecuete Ha MoJib tThGAA, kak onpeneneHo ¢ npumeHeHrneM LC-MS/MS.

69. Croco6 mo mobomy u3 mm. 1-68, roe monekynsl thGAA comep:kaT B CpeaHEM IO
MeHblel mepe 2,5 monbp MOP B mepecuere Ha mMonb thGAA u mo meHbineii Mmepe 4 MOJb

CHAJIOBOH KHCJIOTHI B rnepecuere Ha Monb thGAA, kak ompeneneHo ¢ npumeHenuem LC-
MS/MS.

70.  Cnocob no mobomy u3 nm. 1-69, rae B nepecuere Ha Moinb ThGAA moneky sl thGAA

B CpE€AHEM COAECPIKAT:

(a) or mpubmusutensHo 0,4 no mpubaM3uTENbHO 0,6 MO MOHO-MOP BO BTOpOM

MOTEHUHATBHOM caliTe N-rJTUKO3UJIUPOBAHMS,

(b) ot mpubnusurenbro 0,4 no mpudausureapbHo 0,6 Monb Ouc-MOP B deTBepTOM

MOTEHLUAIBHOM caiiTe N-INIMKO3UIUPOBAHUS U

(c) or mpubnusutensHo 0,3 no mpubamsuTenbHo 0,4 Mob MOHO-MOP B deTBepTOM

MOTEHUHATBHOM caliTe N-rIMKO3UJINPOBAHHS,
rae (a)-(c) onpenenensl ¢ npumenennem LC-MS/MS.

71. Crmoco6 mo m. 70, rme B mepecyere Ha Moib ThGAA wonekynsl rhGAA
JOTIOJIHUTENBHO COAEpKAT OT MNPHOIU3UTENIbHO 4 MOJNb OO0 NPUONIH3UTENBHO 7,3 MOJb

CHUaJIOBON KUCJIOTHI; U

rae B nepecyere Ha Mojib thGAA monekyisl thGAA B cpemHeM comepkar:
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(a) or mpubmmsurensHo 0,9 mo mpuOIM3UTENBHO 1,2 MOJIb CHANIOBOH KHCIIOTHI B

TPETbEM MOTEHUHAIBHOM caiTe N-IJIMKO3UINPOBAHHS,

(b) or mpubmmsurenvHo 0,8 mo mpubnusurensHo 0,9 MO CHAJIOBOH KHCIIOTHI B

II1TOM IIOTECHIIHAJIBHOM caiite N-FJ'II/IKOSI/IJ'II/IpOBaHI/IH u

(¢) or mpubnmsurensHo 1,5 mo mpuOM3UTENHHO 4,2 MOJIb CHAJIOBOH KHCIIOTHI B

LIECTOM MOTEHLUAJIBbHOM caiTe N-IIIMKO3UINPOBAHUS,
rae (a)-(c) onpenenensl ¢ npumenennem LC-MS/MS.

72. Cnoco6 mo mobomy u3 mm. 1-71, rne momyssiuio mMosiekys rthGAA cocTaBisiioT B

BHUAC q)apMaLIeBTH"IeCKOﬁ KOMITIO3HULINH.

73. Crnoco6 mo 1. 72, rae apmarnieBTH4ecKass KOMITO3HULMS TOTIOJTHUTENIBHO COAEPIKUT IO
MeHblel Mepe oauH Oydep, BBIOpaHHBII M3 IPYIIIBL, COCTOSIIEH U3 nuTpaTa, pocharta U UxX
KOMOWHAIMY, M IO MeEHbILIeH Mepe OIHO BCIIOMOTAaTEJIbHOE BEINECTBO, BBIOPAHHOE W3
IPYIIbL, COCTOSIEed M3 MaHHWTa, nonucopbara 80 M uMX KOMOWHANMM, TIIe
(apmaueBTHUECKasT KOMIIO3HLIMS XapakTepusyercs pH, cOCTaBIIOMMM OT NPHOIU3UTETBHO

5,0 no mpubnusutensHo 7,0.

74. Cnoco®6 mo mn. 73, rme dapManeBTHYecKasi KOMIO3HMLMUS Xapakrepusyercss pH,

COCTABJISTFOLIIUM OT NPUOIM3UTENBHO 5,0 10 mpuOIu3uTENbHO 6,0.

75. Cnocob mo m. 73 wmm 1. 74, roe dapmaneBTHYEeCKass KOMITO3UIUS JOTIOTHUTEIHHO
COIEPKUT BOAY, NOIKHUCIIOLIEE CpPENCTBO, MOALIEIAYMBAIOIIEE CPEACTBO WM X

KOMOUHALIUIO.

76. Cnocob6 mo m. 73, roe B (¢apMaueBTHUECKOW KOMIO3HLMHU TOMYJISILHS MOJEKYJI
thGAA npucyTcTByeT B KOHLEHTpPALMH, COCTABISIOIIEH MpUOMU3uTeNsHO 5-50 Mr/mu, mo
MeHbLIEH Mepe oamH Oydep mnpencraBisier coOol  HaTpui-uuTpaTHBIA — Oydep,
NPUCYTCTBYIOLUINA B KOHLEHTPALMWH, cocTaBisiromeil npudmmsurensao 10-100 MM, mo
MEHbILIEH Mepe OJHO BCIIOMOTATEIbHOE BEINECTBO MPEIACTABJISIET COOOW MAaHHMT,
NPUCYTCTBYIOLINA B KOHIEHTPALWH, COCTaBIsifOINed mnpudbmusurensHo 10-50 mr/min, u
nojiucopbat 80, MPUCYTCTBYIOIIMN B KOHLIEHTPALMU, COCTABISIIOIIEH npudmmsutensHo 0,1-
1 Mr/mn, 1 mpu 3ToM (papManeBTUYECKast KOMITO3ULMS JOTIOJIHUTEIBbHO CONEPKUT BOAY U

HE00s13aTEILHO COACPKUT MNOAKUCTAIIEC CPEACTBO W/ unu nogueyiaqymuBarOmee CpeacTBo,



114

rae (hapmaneBTHUeCKasi KOMIO3HIHS XapakTepu3yercss pH, COCTaBISIOMNM MPUOTU3UTEBHO

6,0.

77. Crocob6 mo m. 76, roe B ¢apManeBTHYECKOW KOMIO3MLUHN MOMYJISILHS MOJEKYJI
rthGAA npucyTcTByeT B KOHLEHTPALIUHU, COCTABIISIOLIEH MPUOIM3UTENbHO 15 MI/MIT, HATpHiA-
LUTPATHBIN Oydep MPUCYTCTBYET B KOHLIEHTPALIUU, COCTABIISIOMIEH MPHOIH3UTENBHO 25 MM,
MAaHHUT TPUCYTCTBYET B KOHLEHTPALUH, COCTABISFOINEH mnpuOmm3uTensHo 20 mr/mi, U

nojiucopbat 80 mpHUCYTCTBYET B KOHLEHTPALIUH, COCTABJISIFOIIEH MPUOIU3UTENBbHO 0,5 MI/mI.



®opmyJia u300peTeHust

1. Kommozumms, cogepamas oIy S0 MOJIEKYT PEKOMOMHAHTHOM YeI0BEYECKON
kuciaon o-rmoko3uaasel (thGAA), mns mpumeHeHHs B cmocoOe JedeHHs OOJIe3HU
[Tommne y cyObeKkTa, HyKAAIOMETOocs B 3TOM, rae Moliekyibl ThGAA momy4yeHsl U3

KJIETOK STMYHUKA KuTanckoro xomsuka (CHO);

rne  wmomekymel thGAA  coxmepkar ceMb  TOTEHIHMATBHBIX  CAaUTOB  N-

TTTIMKO3UIHPOBAHMSA,
rne monekyiiel thGAA B cpeanem coaepskar 3-4 octatka MaHHO30-0-pochara (M6P);

rae mosekysisl thGAA B cpemHeM colep:kar Mo MEHbIIEH Mepe IpUOIU3UTEenbHO 0,5
MOJTb OHMC-MaHH030-6-pochara (Ouc-M6P) B mepecuere Ha Monb tThGAA B mepBoM
MOTCHUMATBHOM caiiTe N-IMKO3WIMPOBAHUA, KaK ONPEJEICHO C MOMOINBIO

KHUIKOCTHOM XpomaTorpaduu ¢ TaHaeMHOU Macc-criekrpomerpueit (LC-MS/MS);

rae momysaius Monekyn thGAA BBeneHa OJHOBPEMEHHO WIIH TOCJIEIOBATEIBHO C

MUTJTYy CTATOM WJTH €T0 (hapMaleBTUYECKH MTPHEMIIEMOU COJIBIO;

rae momynsuus Monekyn thGAA BBeaeHa BHYTPHBEHHO B J03€, COCTABJIAIOIIEH
npHOMH3UTETHHO 20 MI/KT, U MUTIYCTAaT WIH €ro (apMaleBTHYSCKH TpHEMIIeMast

COJTb BBEJICHBI MIEPOPATTHHO B 103€, COCTABIIIOMEH TPHOTU3HTETHHO 260 MT.
2. KoMnoszuiwms Aj1s1 TPpUMEHEHH 1O 1. 1, rae

(1) cyOBEKT ABIAETCS MAUEHTOM, CTIOCOOHBIM XOHUTh, H, TI0 CPABHEHHUIO C UCXOTHBIM
YPOBHEM, ABHraTeNbHas (YHKIHS CyOBEKTa YydIIEHAa TOCTE 1O MEHBIIEH Mepe

mMeCTH MECALICB JICUCHUA W/ UIu

(1) cyOBeKT ABIAETCA TMALUEHTOM, HECTIOCOOHBIM XOJWTh, W, TO CPABHEHHIO C
WCXOJHBIM YPOBHEM, MBIIMICYHAS CHJIa BEPXHEH KOHEYHOCTH CyOBEKTa YIydlieHa

MOCITE TI0O MEHBINEW MEPE MECTH MECSIICB JICUEHUS; U/ UITH

(1i1) MO CPaBHEHHIO C MCXOJHBIM YPOBHEM, YTOMIIIEMOCTh CYOBEKTA YIyUIIEHA TTOCTIE

MO0 MECHBIIEH MCPC MECCTH MECATICB JICUCHUA.



3. KoMnosumms a8 mpuUMEHEHHs MO M. 1 WM m. 2, TA€ MUIIYCTaT WIH €ro

(dhapMareBTHIECKH IpHEeMIIEMast COJTb BBEIEHBI 10 BBeAeHUs ThGAA.

4. Kommosunus A1 MPUMEHEHHs 1Mo Jooomy w3 1. 1-3, rae monekymbl tThGAA
coepKaT aMHHOKHUCIOTHYIO TIOCJIE€I0BATEIbHOCTh, HA MO MeEHbHIEH Mepe 95%

uaeHTUYHyo nocneaosarenbHocTd o SEQ ID NO: 1 unu SEQ ID NO: 5.

5. Kommosuiuss ans nmpuMeHeHus 1o jgrooomy u3 mm. 1-4, rae momekynsl thGAA
coliep’kat B cpegHeM OT mpuOmm3uTenbHo 0,5 Momb 10 mpuOMM3UTENHHO 7,0 MO
MOHO-M6P wummu Ouc-M6P B mepecuere Ha Momb rhGAA, Kak oOmpeaeneHo ¢
npumeHenuem LC-MS/MS, w/unu rae monekynsl tThGAA coxepkat B cCpeHEM TIO
MeHbIIen mepe 2,5 monp M6P B nepecuere Ha Mmonb ThGAA u no MeHbinei mepe 4
MOJIb CHAJIOBOM KHCJIOTHI B Tiepecyere Ha Mojab ThGAA, kak ompeneineHo ¢

npumenennem LC-MS/MS.

6. KoMmosumwms 1y mpuMeHeHHs 1o modoMy U3 mm. 1-5, rae B mepecueTe Ha MOJb

thGAA monexymst thGAA B cpeHEM COEPIKAT:

(a) ot mpuOmm3uTenpHo 0,4 mo mpuOmM3uTeabHO 0,6 MONP MOHO-MOP BO BTOpOM

MOTEHIMATPHOM calTe N-rITUKO3UIUPOBAHUS,

(b) or npuommsutTenpHo 0,4 no mpuoOIHM3HTEeEHO 0,6 MONB OMC-MOP B uHeTBepTOM

MOTEHIUATPHOM calTe N-rIUKO3UIUPOBAHUSA U

(¢) ot mpuOmm3uTenpHo 0,3 mo mpuOM3uTenbHO 0,4 MoTb MOHO-MOP B YeTBepTOM

MOTEHIMATBHOM calTe N-rIUKO3UIUPOBAHUS,
rae (a)-(c) onpenencusl ¢ mpumeHeHuem LC-MS/MS.

7. KoMno3unwms a1 MPUMEHEHUS 110 JTF0OOMY W3 Tl 1-6, T/ie B TiepecueTe Ha MOJIb
rthGAA monekynbl thGAA nOTOMHUTETEHO COAECPKAT OT MPUOIUZHTETHFHO 4 MOJTb 10

MPUOTU3ZHTETHHO 7,3 MOJIb CHAJIOBOM KHCIIOTHI; U

rae B epecuere Ha Moiib ThGAA monekyme thGAA B cpemHEM coepKar:



(a) or mpuOmm3uTenpHO 0,9 10 TPHOTU3UTENHHO 1,2 MOJTP CHAJIOBOW KHCJIOTHI B

TPETHEM MOTEHLHAIBHOM CanTe N-IITUKO3UIUPOBAHHS

(b) ot mpubmuzurensHoO 0,8 10 MpuOIM3UTENTHEHO 0,9 MO CHAIOBON KUCTIOTHI B TIITOM

MOTEHIMATBHOM canTe N-rIUKO3UINPOBAHUA H

(¢) or mpubmm3uTenpHO 1,5 10 TPHOTU3UTENHHO 4,2 MOJIb CHAJIOBOM KHCJIOTHI B

INECTOM MOTEHUHAIBHOM canTe N-TIIHKO3WIHPOBAHUA,
rae (a)-(c) onpeneneusl ¢ mpumeHernuem LC-MS/MS.

8. Komnoszuims i1 mpuMeHeHus 1o Jo00My M3 il 1-7, re MOMmyJIsauus MOJEKYT
thGAA cocrasneHa B Buzne (papManeBTHUECKOW KOMIIO3HIUH, U HEOOA3ATEIBHO TJIE
(apmarieBTHUYECKAsA KOMITO3UIMA JOTIOTHUTEIIFHO COACPIKUT IO MEHBINEH MEpe OJUH
Oydep, BRIOpaHHBIM U3 TPYIIIBL, COCTOSAMICH W3 HUTpaTa, Gocdara U UX KOMOWHAIIHH,
W TI0 MEHbBIIEH MEepe OJHO BCIIOMOTATEIIHOE BEIIECTBO, BBIOPAHHOE W3 TPYIIIIHL,
COCTOAIINEH M3 MAaHHUTA, ToHcopOaTa 80 U MX KOMOWHAIMM; TAe (papMareBTHUECKAs
KOMITO3HIIMA XapakTepuszyercs pH, cocTaBmsrommM OT NpHOMH3UTENBHO 5.0 10

MPUOTU3HTEBHO 7,0.

9. Kommnosuiust j1si mpuMeHeHusT mo 1. 8, re B (papMameBTHUYECKOW KOMIIO3HITHH
oyt Monekyln thGAA TpUCYTCTBYeT B KOHLEHTPALWH, COCTAaBJIAIOIICH
MPUOTU3HTETPHO 5-50 Mr/Mj, Mo MeHbIIEH Mepe oauH Oydep mpeacTaBisieT coOou
HATPUU-IIMTPATHBIA Oydep, NPUCYTCTBYIOIMUH B KOHIIEHTPALMH, COCTABJIAIOIMIEH
npuomm3uTeabHo 10-100 MM, Mo MeHBIIEH Mepe OJHO BCIIOMOTATEIHHOE BEIIECTBO
MPEAICTABIIET COOOM MAaHHHT, TPHCYTCTBYIONIHH B KOHIICHTPAIIWH, COCTABJISIONICH
npuOm3uTeasHO 10-50 Mr/Min, 1 momucop6at 80, MPUCYTCTBYIOMIHN B KOHIICHTPALIHH,
coctapsromerd  npuommsurenbHo 0,1-1 mMr/mMn, w mpu 3ToM  (papmareBTHUECKAS
KOMIIO3HUIMA  JOTIOTHUTENNBHO COACP)KUT BOAY MW  HEOOSA3aTEIIbHO  COACPIKHT
MOJKUCTSIIOIIEE  CPEACTBO  WHWIM  TOAIMIETAYMBAIONIEE  CPEICTBO,  TJIE
(dapManeBTHYECKass ~ KOMIO3WIMA  Xapakrepusyercs  pH, COCTaBIAO UM

pUOTU3HTETHHO 6,0.



10. KoMmosumms s TPUMEHEHHS 1O JIOOOMY W3 T 2-9, rae JaBHUTATEIIbHAS

GyHKIMA CyOBeKTa H3MEPEHA C TIOMOMIBIO TECTA C 6-MHHY THOM X016001 (OMWT).

11. Kommosumust mst mpuMeHeHus mo 1. 10, re cyObeKT SBISETCS TMAUEHTOM, Y
kotoporo mposermu 3ameHy ERT, m rzme, mo CpaBHEHHIO C HCXOJHBIM YPOBHEM,
paccTosHUE, KOTOPOE MPOXOTUT CYOBeKT, B TecTe OMWT uepes mecTh MecsIeB mocie

JICYECHUS YBEIIUYECHO Ha 10 MeHbIIeH Mepe 20 METpOB.

12. Kommosuimst mist mpuMenenus 1o 1. 10, rae cyObeKT SBISETCS MAMEHTOM, HE
nony4asmuM ERT, u rae, mo cpaBHEHHIO ¢ HCXOJHBIM YPOBHEM, PACCTOSHUE, KOTOPOE
NpoxXoauT cyOobekT, B Tecte 6OMWT uepes mecTh MeCsIEB MOCe JEUEHUS YBEITHUCHO

Ha 1o MeHbIen mepe 40 METPOB.

13. Kommo3umuss i MpUMEHEHHsA IO JI00OMYy U3 M. 2-9, rae JaBUTATeNbHAsA
¢$yHKIUA CyOBEKTa H3MEPEHA C MOMOIIBIO TECTA C BCTABAHHEM CO CTYJA M XOAb00H ¢
OTCUETOM BPEMEHH, TECTA C MOJABEMOM IO YETHIPEM CTYTIEHAM, TECTa C XOJIbOOH Ha
necsATh METPOB, TecTa ['oBepca, TecTa «x0ap0a-moABeM 1O JeCTHHUIIE-TIpHeM [ oBepca-

BcTaBanue co cryna» (GSGC) nnmm ux KOMOHHAITUH.

14. Kommo3umust 1j1si TPUMEHEHHSA IO JOOOMY W3 ML 2-9, T/ie MBIIIeYHas CHIia
BEPXHEH  KOHEYHOCTH CyOBEKTa HW3MEpEHa C  TIOMOINBI0  TECTHPOBAHHS
KOJIMYECTBCHHBIX ITOKA3aTENEH MBIIML WIA MAaHyaJIbHOTO TECTUPOBAHUSA MBIIIL]

OpUBCACHUA TIJICHA, OTBCACHHA ILJICYA, CrUOaHUSA JIOKTSA H/HIIH paSFI/I6aHI/I51 JIOKTHI.

15. Kommosumust 11l IPUMEHEHHUS 1O 1. 14, T/ie CyOBeKT SBISETCS MAMEHTOM, Y
Kotoporo mposBenu 3ameHy ERT, ©W mokaszarenp MBIIEYHOW CHIIBI BEPXHEU
KOHEYHOCTH CyOBEKTa YIy4YIIEeH Ha 1O MEHBIIEH Mepe 5,5 depe3 mecTh MECSIeB

mociac JECUCHUA OTHOCUTCIIBHO UCXOAHOTO YPOBH:.

16. Kommo3umuss 1j1s1 TPUMEHEHHs TO JHOOOMY U3 ML 2-9, rae yTOMISIeMOCTb
CYOBEKTa HM3MEpPEHA C TOMOIIBIO TOKA3aTeNsd MO MIKajJe OLECHKH BBIPAKEHHOCTH

yromisieMmocTH (FSS).



17. Kommo3ummss ajis mpuUMEHEHHs] 1o 1. 16, re CyOBeKT SBISETCS TMAIMEHTOM,
CHIOCOOHBIM XOAMTH, Y KoToporo nposenu 3ameHy ERT, u mokazarenms FSS xoroporo
YMEHBIIEH HAa IO MEHBIIEH Mepe 8 depe3 6 MeCALEB MOCIE JIEYEHUA OTHOCHTEIIBHO
HCXO/JHOTO YPOBHSA, WU T€ CyOBEKT SBIACTCS MALMEHTOM, HECTIOCOOHBIM XOJAHTH, Y
kotoporo mposenu 3ameHy ERT, u mokaszatens FSS koTtoporo ymeHbpiieH Ha IO
MEHbIIEH Mepe 3,5 depe3 6 MeCAUEB IOCIE JICYEHUS OTHOCHUTENBHO HMCXOIHOTO
VPOBHSA, UM T/I€ CYOBEKT ABIsIETCA NarpeHToM, He monydasmmM ERT, u mokaszarens
FSS koToporo ymeHpIeH Ha MO MEHbIIEH Mepe 5 uepe3 6 MecsALeB MOCie JICYCHUS

OTHOCHUTCIIbHO UCXOAHOTO YPOBH:.
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Kouncrpykuusa sexropa ATB200

Aspe,

¥ Knerka-xozaun: DG44

¢ Bexrop: pOptivec-110
&1 BexTop Invitrogen
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Cxpunaunr gasnenus:-HT,
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JausirocTe caitros N-pymxosunmuposanus B ATB200
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[Mpodmns N-rmukosunmuposanus N414
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[Ipodume N-rmukozmmmposanus N826
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Pacnpenenenue N-LIHMKAHOB B npenaparax Ha ocHose tThGAA

N-2auraust auépudnozc} muna ; N 657% S 957% T 414% : B 3,7% -
N-2IHKAHBE 6BICOKOMAHHOSHO20 [ o [ o . rpm——
R, muna . iz i »
Hedghocghopuruposarnnie | 15,8% 23,7% , 14,0% 9.9%
MonoM6P 1 52% ¢ 104% 13,4% 14,2%
Buc-M6P | 1,6% 6,8% ‘ 17,2% 24,7%
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AxtusHocTh GAA (F460)
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Uccnenosanue IHC LAMP1 B vastus lateralis yerpipexrjiaBoil MbIIIIIbI
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Hccnenosanue IHC LC3 B vastus lateralis werbipexriaaBoil MbilbI

Hocnresms Anrmokosnaaza amsda ATB200 / AT2221
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GAPDH

Uccnenosanne WB LC3 B uernipexriiaBoii Mpiiiie

Hocuresmn

Anr/noxkosuaaza anbda

ATB200 / AT2221
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Cratuwmnsanusa ATB200 ¢ nomomsio AT2221

Hexonnas aKTHBHOCTS
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1 go3a: 5 mr/kr

|

MuorokpaTtHbie 103bl:
~ ATB200 20 mr/kr
+ BBICOKARN 1034
AT2221 .

6MWT = rect ¢ 6-vumyraoti xoxsloii; FVC = gopenposanuas savnennas emiocrs; QOW = pa3d p ape neei.

TANATIIHPOBATH JANNEIE O HEIONACHOCTH 0T 2 MIIMKATOPHEIX ATHERTOR N3 KOTOPTHI | P KAXK0M YPOBHE 1031 Iepe BReIeNTeM 70351 B KoropTax 2 u 3. Bo
spevst crazuil 2 0 3 AT2221 ppojpim nepopansue mepen waqanom suyrpoasenaoii nudyinn ATB200. Bee 10361 ATB200 ppoayung nyresm suyrpusennoil uadysnu s
teuenne 4 vacos.  Mepsbie 2 DAMKEITA B KOVOPTAX 2 11 3 CVAHIN B KaMECTBE HNIHKATOPHBIY HAUNCHTOB s CBOMX COOTBETCTBYIOMIX KOTOPT,

1. Johnson FK et al., npexcrasiennsisi na 13-v1 exeronom WORLDSymposium ™ 13-17 denpains 2017 r.; Can-Tuero, Kasmdopuns, CIIA. Mocrep Ne LB-26 2.
Roberts M et al., npeacrariennnii na 22-v Mesayuapoauom kourpecee Beesmproro ofmecTra HepeHO-MbImeHHbIX 3a6oacnannii; 3-7 oxrabpa 2017 r.; Cen-Mano,
Onanmira. Mocren No LR.P3.

®@ur. 19A
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E o~
o

gl
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eae
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Hcxoansie xapakrepucruxu (N=20)

Bospacr, ner, 8 cpeinem

TPOrHO3HPYEMOT0, B CPEIAHEM
(SD)

(MHH.. MaKC.) 49,4 (28, 66) 36,0 (18, 56) 49,4 (24, 65)
Ton, My, xeH. 9:2 31 1:4
Bpewms Ha anrnoxosuaase ; a B .
anstha, ner, B cpentem (SD) 4.8 (142) 89G.8) NA
6MWT, metpel, B cpeanem (SD) 392,0(93.4) NA 399.5 (83,5)
hopcuposannas FVC. % ot
52,3(13.2) NA 53,4 (20,3)

NA = ne npuvennamo; SD = cTanaapTHoe OTKNIOHEHHE.

TMaumentst koroprel 1 40:kHst Gblin NPUHAMATE AIMEOK03MAA3Y A1bha B Teuenue 2-6 JeT B

HAMANC HCCACIOBAHHAL,

@ur. 19C
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Kparkoe onucanue gpapmaxoxnaeruxn AT2221

Bricokas noza
MD

3086 3,0 240935 25506 5.9 10,5
(N=16) (29.4) (1,0-4,0) (25.9) (25,9) (18.3) 22.9)

90.5
(34,1)

CL/F = naasmeHHbil KaupeHe, CROpPPeKTHPOBARHLIN ¢ y4eTOM nepopansHoi buosoctyvanoctn AT2221: V, /F =

kancyumriics 00peM PACHPENCACHN BO BPEMH KOHCHHOR (azel, CKOPPEKTHPOBAHHBIH ¢ YHETOM NEPOPATBHON
BuonocTynHocTy AT2221.

“Cpeance reomerpiyeckoe anavenue (CV%). "Meauannoe spavense (min-max). “Cpeance apudaeruyeckoe
auavennc (CV%).

Dur. 20
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O6umit 6enox GAA no cnrnarype nenrruaa T09

10 mr/er ATB200 135 4.0 287 538 2.6 1.3 1.7
1 ornenbHo” (1831 (3,5-4.0y (25,6) (24.4) (10.6) 22,4

20 mrfer ATB200 +

1 HI3KAs 1034 (154) (3.5-50) (238 205y (7.7)  (21.8) (20.5)
AT2221 MD*

335 4.0 1062 1662 L7 1.8 L1

20mr/er ATB200+ 397 49 1147 1775 22 0.8
3 BBICOKAS 7038 H/x
AT2221 MD®  (143) (4045 (209  (19.3) ©9) (284

AUC = prowans nox xpusoil; Cly= obwuil kaupene teaa; C,,, = MAKCHMATBHEE KOHUCHTPALUS TCKAPCTBCHHOIO
cpeaersa; CV = koadduument naMenuusocTa; MD = MHOTOKPATHBIC A03b1; tyy = TICPHOI, MONYBBIBOACHHN, Ly =
BpEMA A0 MAKCHMATEHOH KOHUEHTPALITA JEKAPCTBEHHOTO ¢peacTsa; Fo, = otHomenwe AUC 20 yr/xr 1 10 Mr/xr k
5 mp/er w20 Mr/kr + HHIKAA J03a HAK BRCOKas Jo3a AT2221 no cpasHeHMio ¢ 20 MI/KT OTACTBHO.

*Cpearee reomeTpirieckoe suagenne (CV9%), "Meanaruoe 3HAYCHHE (min-max). Cpeanee apudMeTHIECKOS

apaucHue (CV9%), ‘n=11. “n=5.
@ur. 21



Ot6wasn konuentpaunu 6enika GAA mo

Ooman konueHTpaunu Genxa GAA
no curuarype nentuaa T09 (mrr/v)

32/57

Ipoduian cpeanero 3nauenns KonueHTpauuu obmero tenxa GAA
B 3aBHCHMOCTH OT BpeMeHH
Koropra 1: ognoxkparnas n03a

1006 == 5 mr/kr ATB200

=8 10 mr/er ATB200

=g 20 mrfkr ATB200

e 20 mr/kr ATB200 + uuszkas gosza AT2221 SD
oo %% mr/kr ATB200 + seicokas nosa AT2221

o

Bk
ol

curnatype nenruaa TO9 (mrr/vn)

Bpems (u.)

Dur. 22A

ITpodunn cpeauero 3naueHusi KoHueHTpauuu odmero tenxa GAA
B 3ABHCHMOCTH OT BPeMeHH
Koropra 1: MHOroknaruas 103a

ARG ! w5 Mr/kr ATB200

: w8 10 mr/kr ATB200

wagpss 20} mr/xr ATB200

s 20 Mr/xr ATB200 + uuskas posza AT2221 MD
«58= 20 mr/xr ATB200 + sbicokas moza AT2221 MD

Bpemsn (4.)

dur. 22B



Obwan xonuenTpauun Genka GAA
no curnatype nenruaa T09 (mxr/mun)

Obwasn konuenTpaunu fenka GAA
no curuatype nenruaa T09 (mxr/ma)

33/57

Hpoduian cpenHero 3HaYeHUs KOHIEHTpaHH obiero Geska
GAA B 3aBHCHMOCTH OT BpeMeHH
Koropra 1 nporus 3: oanoKpaTHas a03a

;

&
oy

= 20 mr/er ATB200
wge 20 Mr/kr ATB200 + ricokas noza AT2221
SD, xoropra 1

e 20 MI7KT ATB200 + BicOKas 103a AT2221
SD, xoropra 3

ol
gk

¥ 3 3 H ¥ k]
& 8 24 is 2B 4
Bpems (u.)
®ur. 22C

IIpoduim cpepnero 3navenusi KOHUEHTpaUHK obmero Genka
GAA B 3aBHCHMOCTH OT BpeMeHH
Koropra 1 nporus 3: MHOrOKpaTHAs 1032

s 20 mr/kr ATB200
«&« 20 mr/kr ATB200 + sricokan nosa AT2221
MD, koropra 1

e 20 Mr/ir ATB200 + Bricokas nosa AT2221
MD, xoropra 3

Bpems (4.)

®ur. 22D



34/57

O6muii 6esox GAA

Cpasnenune npu 20 mr/kr ATB200 yepes 12 4.

H0CJIe BBCOCHHH 03561

®ur. 22F
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ANOVA nna ofixero 6esika GAA no curnarype nentuaa T09
‘ : e e

Koropra 1 5D Koropra 3 5D 100,1 121.8

AUC = nnomans noa xpusoit; Cl = aosepurenshsiii unTepsan.

®ur. 23
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TecT ¢ 6-mMunyTHOI X0ab00#

Tecr ¢ 6-muuyTHON X0ab00il (M); B cpeaHem

+63,5
(83.%) (29.4) (23.1) (11.1)

»  [lowazarens tecra 6MWT yeenuunncs y 7/10, 8/10 u 8/8 maumenToR, ¥ KOTOPBIX
npopesn sameny ERT, coorsercreenno 1epes 6,9 u 12 mecnues
» Mowazarens recra 6MWT yeeauunncn y 5/5, 5/5 u 2/2 nannenron, KOTopeie He
noayuanu ERT, coorBercTBenHo yepes 6, 9 u 12 Mecsiues

@ur. 24A
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Hdpyrue recrst ABurate/ibHbIX pyHKUMiT

i:E(,‘T BLTAHL M
aau" c otcuerom 10,5 (6,6) -1,8(3,5) -1,2 (3,3) -1,0 (2,2)
BpEMCHH

74 (3,0

Hokazarens . ,
GSGC 12,6 4,8) +0,1(3,9) +0,5 (4,6) -1,9(2,2)

Tecr "BeTaHb H o '
nau" coreuerom 9.4 (2,9) -1,0 (1,1) 0,6 (1,4) -1,8 (0,5)
HPBM&HH

XogpbamalO0m  7,9(3,0) -0,7 (L,1) -1L,3(1,0) -0,6 (0,0)

Hokasateds  1223,6) 1868  24G34) 0004

GSGC = xoapba, MOABEM NO CTYIICHSM, npHeM 1 'oBepea, BCTaBanHe co CTYA.

GSGC npeacrasaset coboll koMOHEAPOBAHHEIT TIOKA3ATCTH 12 4 OUCHOK ABHTATCABHON (VHKINH, ROTOpas
ouenusaeTes sabmogarenem: xoapba (xoaeba Ha 10 meTpos), nogsem no 4 crynensM, npuem [osepea
{BeTaBaHME © NOXA) ¥ BCTABAHKE co cTvaa. Kaxasii rect oueHusaoT o1 1 (HopManeHo) a0 7 (He MOKeT
OHITH BHIMOMHCHO, MAKCHMATBHBI MOKAATENR COCTABIACT 6 1 TCCTA «BCTABAHNS CO ¢TvAay). Ofumic
MOKAIATEH BAPRUPVIOTCS B Auanaszoxe ot 4 50 27,

*N=9, HponyIeHEBIC SHAMCHIS HE NOJIYHSHB! H3-32 OTKA3A NALHCHTA BHINOIHUTS TECT.

"MeanaHHOe HIMCHEHHE OT HCXOAHOTO YPOBHS COCTABHIO -1,5, 1 y 7/9 NaumeHTOB HAGMOAANOCH CHIKEHHE.
“MeanaHHoE HEMEHSHIE OT HCXORHOTO Yposus coctasumo -0.8, n v 4/5 nausenton BADIIOAATOCH CHIKEHNES,

®ur. 24C



38/57

Tecruposanne mpuneunoii cuasl (QMT) y nauuentos B Koropre 2

ipusenenue nieqa” 5,7 (8.8) +8,1(12.8) +89,6 (12,3)

Crufanue noKTs 12,7 (13,7) +2.4 (15,9 +6,0 (19,3)

Mpusenenne naeda” 5,7 (8,8) +8,1(12.8) +9,6 (12,3)

Crufauue noxTa 12,7 (13,7) +2.4 (15,9) +6,0 (19,3)

Hamepenue npeactasaset hyHTS CHITBL 219 TPABOA M JCBOH CTOPOH, B3ATBIX BMCCTC,

;I“Ifwmmnm nnesa, HeJoeTyHoE A | naupeHTa. N

Ouenmsanie: (1) BHANMOS MBILICYHOS ABIKCHHE, HO OTCYTCTBHE ABIDKCHUS B cyeTase; (2) ABIKCHNE B CYCTABC,
HO HEC MIPOTHE CHIIBE THARCCTH (3) ABMACHHC TIPOTHB CHIIBI THXRCCTH, HO HC NPOTHE JOﬁ&BHCHHOi‘O CONPOTHRICHUA,
{4) ABMAKCHME POTHB CONPOTHBASHNIN, HO MEHBIIE, “6M HOPMAIBHOE; {5) HOPMAIbHAS CHAA.

®ur. 25
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36,834
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10| +1202,4)
10 | +0.9(1,8)
10| 42834
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13,3 (12,2)

3

-0,2 (1,3)

10

9

10

+1,7(2,8)

+2,2(2,4)

+4,0 (3,1)

+5,7 (2,1) 3

+0.8 (1,9)

10

10

10

+2.0 (3,9

+2,3(2,9)

+4,5 (2,8)

+2,3 (5,5)

AN
0,5 (0,7)

P i l
Husnaa qacts
TER

noxazarens 80

Marc. 2090020 | 4 | H0,5(L 4 +1,3 (3,6) 4 +4,5 (0,7)
norazarens 40

Bee Teno

Maxc. 66937 | 5| 0732 | 5| +1,33D | 5| 4004
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Tecrni nerounoii dyuxuuu: FVC, MIP, MEP

MIP 35,7 (1L,0) +0,3 (4,6) -0,6 (3,0) +0,3 (3,6)

MEP = marcuvaneroe gasaenmus nps segoxe; MIP = makcuvansHoe aasnenus
TIpH BAOXE.

"FVC we pocrynmro aus 1 naguenra.

MIP and M]Wmmpmu B CAHTHMCTPAX BOASHOTO ¢TON0A.

®ur. 27
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Tloxazarenb no mKajie OUEHKH BHIPAKEHHOCTH YTOMISIEMOCTH

-8.0 (10,7) 7.8 (6,0)

39,2 (12,7) -5,2 (11,7) -1.8(7,5) -L,5(2,1)

Ikana OUCHKH BRIPAKCHHOCTH YTOMISEMOCTH COCTONT 12 9 BONPOCOB, KAKIEI U3 KOTOPHIX OUCHUBACTCH 110
mkane or 1 3o 7. Obmui noxasatens Bapsupyeted oT 9 30 63, nprriesm Goice BHCOKHE SHAMCHHMA NPCICTABILIOT
Bonee BRICOKMH YPOBCHL YTOMASCMOCTH u3-3a Gonesnennoro coctosHus, Hopmartushoe 3uaueHue B 310poBoi
nony ey cocrasmser ~ 21°

®ur. 28
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IIpoueHT 0THOCHTEIBHO HCXOHOTO YpoBHHA (B cpeanem + SE)

42/57

ITpouenT B cpeaHeM H3IMEHEHHS OTHOCHTEILHO HCXOHOTO YPOBHS B
MapkKepax MopakeHusi MpILil Y NALHEHTOB KOroproi 1

Tloebunenue ATB200 20 mrfer + ATB200 20 mr/gr +
noszet ATB200 Hi3Kas nosa AT2221 BbicOKaz noza AT2221

(5> 10> 20

R e s A agpHamMuHoTpaschenasa (En/m
sosfiess AcnapraramuHorpanchepasa (Eu/n)
B o s Wi wn KPWHKPM&H (ME/n)

&

L

e
RN

®ur. 29A



IlpouenT OTHOCHTENLHO HCX0HOTO YPOBHS (B cpennem + SE)

43/57

[IpoueHT B cpeHeM H3MeHEeHHS 0THOCHTE/ILHO HCX0JHOT0 YPOBHH B

MADKEpaX NOPAKEHH MBI ¥ HAaNHCHTOB KOIropThl 2

ATB200 20 mrfxr + suicokast no3a AT2221

s A nanuHaMuHOTDaHCbepasa (En/n)
Qe Acriapraramunorpaschepasza (En/n)
w v s Kpearnnkunasa (ME/n)

@ur. 29B



[IpoueHT 0THOCHTEILHO HCXOAHOTO YPOBHSH (B cpexnHeM + SE)

44/57

IMpouenT B cpeaHeM W3MeHeHUs 0THOCHTEIHLHO HCXOQHOT0 YPOBHS B
MapKepax nopaskeHns MbIIIL Y NaHeHTOB KOropThi 3

ATB200 20 smr/xr + soicokas no3za AT2221

s A pagpaMuHoTpanchepasa (En/n)
wsiews  Acmapraramusorpanchepasa (En/mn)

TRDNG T
Ve e
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HpOMBHT B CpPpeAHEM M3MCHCHMH OTHOCHTCILHO HCXOAHOTO YPOBHA B
mMapkepax (A) nopaxeHus Mbinl (kpearnHkuHaa) H (B) nakonnenus
IJIMKOTeHa (TeTpacaxapu/ia reKkcosbl B Moue)
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B Kax npasuno, AE Osiny Ierkusu # BpEMEHHBIMH

~ HauGonee pacnpocTpasenHsiMi AE, BOSHHKAIOUHAMH TIpH NedennH, Guumn 60716 B xkusoTe” (8/20),
muapes (8/20), nasodapunrar (6/20), Tomuora (5/20), ronosuas 6one (5/20) un undexuns Bepxuux
AparenbHs myTeit (5/20)

BB uadysuax 550+ 6uino tpu cnyuas IAR, kOTOPBIC KOHTPONMPOBANKCH CTAHIAPTHOM
npeMeaMKanmet

— 1 aenenwe IAR y wecnocobworo xomute mnaimenTa, y koroporo npoeenu sameny ERT

o

{obecuBennBaHHe KOWM)

— 2 spnenne JAR y nmannenra, #e nomyuaswero ERT (sokamusopasHbI 3y, spHTeMa M OIMYIUSHHE
HAKEHUA)

® Camas JMTeNTbHAA NPpOACIDKHTCILHOCTE JICUCHHA COCTABIACT 204 mMecsueB

AE, peskenarenshpe seaeHns; IAR, peakimsa, ceaiannag ¢ yabynei.
*YkasaHo. HA OCHOBAHAN NPOMEKYTOMHONO AHATH3A AAHHBIX (MakcumyM 204 MECIUCE).
"Bimouaer g cea 6ons B BEpPXHEH W HIDKHEH YacTH KIBOTA.

@ur. 30
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Menueusas QyHKoys

~ paccToasne B Tecte 6MWT npomomxano ynvdmarees y crnoco0HBIX XOAMTE NALUHEHTOB, V
koropsix nposenn sameny ERT, u y nannenros, se nonyyasuinx ERT, go mecsaua 12

—— APYI'He TecTbl ABHraTebHo QyHKLIMM cooTBeTCTROBANN pezyarTaraM 6MWT B ofeux koroprax
—— YBEANMEHHE CHIIBI HAOMIOAANOCE NPH MaHYaALHOM TECTHPOBAHMN MBILIL BO BCEX KOTOPTAX

— YBENMYEHHE CHABI MBI JOKTA H IUIe4a Y HECHOCOOHBIX XOAHTb MALHEHTOB, ¥V KOTOPBIX
nposenu sameny ERT, 8 mecaupi 6 1 9

Jlerounas GpyHKIHL
— FVC, MIP u MEP B uenom Opinn cTabunBpHEIME ¥ TALMEHTOB, ¥ KOTOPBIX Tiposeni 3ameny ERT
— FVC, MIP u MEP s uenom yeennuuBanice y nauueHTos, He nonyyasmnx ERT
HNoxazarens no mKane OLEHKH BRIPAMKEHHOCTH YTOMIAEMOCTH
— YayuqineHue rokazaTens yToMiIgeMocTH HaliioAanoch BO BCEX KOropTax
EHOM&pKCpBI H 0e30TIaCHOCTS
— yposun CK 1 Hex4 comxanics BO BeeX KOroprax
- ATB200/AT2221 B uenoM XOpOLIO NEPEHOCHIACE

®@ur. 31
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3aHATOCTE CANTA IIHKO3HIHPOBAHNS
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Obmee conepkanue caiiT-cneunpuuecKnx rNIHKAHOB

o

DochopHIHPOBAHEEC ;

IUKAHBI 83.2% | 5.4% 148,9%| 30% i ND 87.4% | 3,1% ¢ ND 2,1% | 0.1% | ND
MonodochopuaposaH ;

HbIC 25.6% | 2.8% 48.0%| 2.9% ¢ ND 353% | 1.6% ;| ND 2,1% | 01% | ND
Eﬁcc@gcdmppmﬂpomﬂﬁme 37.6% | 206% ¢ 1.0% | 0.1% ND 520% 1 1.5% ND ND ND
Cuaguposasase oakansi; 25.0% | 33% ¢ 6,2% | 0,6%  54,6% | 49% 7 11.2% | 1,2% ¢ 70.4% 85.4% | 10,5% ; 86,7% | 10.8%

m‘;ggggg;gm 13.7% | 2.0% § 62% | 0.6% } 193% | 2.3% | 8.6% | 1.0% | 26,0% 26.6% | 40% | 7.6% | 14%

!

Bricokovantosuie | o4 o0 | 3 19, 18800, | 4.1% © 14.4% | 14% © 84.7% | 2.8%  0.1% | 00% ¢ 2.1% | 01% | ND ]
Tubpraneic 187% | 23% 1109%| 1.4% : ND 52% | 0.6% ;: ND ND ND
Kowmnexcrme 16,4% | 2,4% 7 02% | 0,0% i 85,6% | 9.0% : 10,1% | 1,2%  99.9% | 11.8% ; 97.9% | 13,9% {100,0%| 14,3%

|

KoanueeTso rHUKaHos 24 17 39 22 25 319 46

M6P (Moas/moas calit) 1,36 ¢ 0,50 1,38 0,02

| Monormkan (Mob/Motb ‘
L Ha caitt) 0,25 ] 048 0,35 0,02
buc-rnuxad (MOIB/MONE HA ]

|aaii'r) 0,56 ;0,01 0,52

Cuanosas kucnora : v
MOIB/MOIEL CanT) 4 B ¥ s . b » s 3 x » ' s 4
(Momn/ i 032 | 0,04 7 006 | 0,01 £ 097 | 0,06 70074 | 00047 086 | 007 ; 42 0.1 & 086 | 007

|

3ansrTocTs caifta 96,5% | 02% 799.9% | 0,0% 1100,0%| 00% i 993% | 0.7%  84.9% | 1,1% ; 98,6% | 0,1% { 41,0% | 0,8%

4 |

ND = ne BBIEBICHO
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PCT/US2018/032815 02.08.2018

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

14322.12-304 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2018/032815 15 May 2018 15 May 2017

Applicant
AMICUS THERAPEUTICS, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of S sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of.
@ the international application in the language in which it was filed.

|:] a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. IZ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. !z] Certain claims were found unsearchable (see Box No. [I).
3. D Unity of invention is lacking (see Box No. I1).

4. With regard to the title,
the text is approved as submitted by the applicant.
I:l the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. [V. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1A
[::] as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
I:] as selected by this Authority, because this figure better characterizes the invention.

b. EI none vl the figuies is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/032815
Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
m in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13¢er. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file,

c. D furnished subsequent to the international filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).

D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2018/032815

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. E] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. K‘ Claims Nos.: 5-7, 12-16, 49-77
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. HHI  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. L__I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.

4. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

[:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2018/032815

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 38/43; A61P 21/00; A61P 25/00; A61P 43/00; C12Y 302/00 (2018.01)

CPC- AB1K 38/00; AB1K 45/06; C12Y 302/00; C12Y 302/01; C12Y 302/0102 (2018.05)

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 424/548; 424/9.1; 424/9.2 (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 2016/054231 A1 (AMICUS THERAPEUTICS, INC.) 07 April 2016 (07.04.2016) entire 1-4, 8-11, 17, 18, 22-24,
document 27, 29-32, 36, 37, 42-46

Y « [ZHOU et al. "LC-MS/MS Analysis of Permethylated N-Glycans Facilitating Isomeric 1-4, 8-11, 17, 18, 22-24,
Characterization," Anal Bioanal Chem, 28 October 2016 {28.10.2016), Vol. 408, Iss. 2, Pgs. 27, 29-32, 36, 37, 42-46
453-466. entire document

Y ~ |"Pompe Phase 1/2 Study (ATB200-02) Preliminary Data,” Amicus Therapeutics, 08 December 18, 22, 32, 36, 43-46
2016 (08.12.2016), Pgs. 1-13. Retrieved from the Internet:
<http:/fir.amicusrx.com/static-files/4670f216-8974-472a-afd9-19f307291b06> on 20 July 2018
(20.07.2018). entire document

Y WO 2017/049161 A1 (DUKE UNIVERSITY) 23 March 2017 (23.03.2017) entire document 22, 24, 27, 29, 30, 36, 37,

42

P, X WO 2017/173059 A1 (AMICUS THERAPEUTICS, INC.) 05 October 2017 (05.10.2017) entire 1-4, 8-11, 17-48
document

P, X  "Amicus Therapeutics Announces Additional Positive Data in Pompe Disease Phase 1/2 1-4,8-11,17-48
Study at World Muscle Society," Amicus Therapeutics, 04 October 2017 (04.10.2017), Pgs. 1-4.
Retrigved v e hitermnel.
<http://ir.amicusrx.com/static-files/aa38491b-259¢c-4844-a154-22609eeb49fc> on 20 July 2018
(20.07.2018). entire document

K{ Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance
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