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KOMIIOSHIIMM M CIIOCOBBlI MHTEPHAJIMBALINY $EPMEHTOB

OBJIACTH M3BOBPETEHNVA

[1] Hacrodmada 3BagBka B LeJIOM OTHOCUTCHA K KOMIO3MUMAM U
criocobaM  OJi4 JleYeHN A JIM30 COMHEIX BoJie3HeN HaKOILJIEHUA . B
YaCTHOCTH, HacTodmas  3adBKa OTHOCUTCA K LeJIeBEM  OeJIKOBEM
KOMILJIEKCaM, KOTOpHE CcomepXaT 3aMeCTUTeJIbHHe OGepMeHTH, UM K UX
IPVMMEHEeHM 0 B JI€UEeHUM JIMBOCOMHEIX O0Jie3HeV HaKOILJIeHMUS.

[TPEOTIIOCHJIKM M3OBPETEHNA

[2] JIm3ocoMHBEIE OOJIE3HM HAKOILJIEHMS COCTaBJAKRT KJAacc pPelIKrmMx

SaGOﬂeBaHMﬁ, KOTOPEE BJIMAIOT Ha pPazspyameHMre MHOT'OUMCJIEHHEBIX
Cy@CTpaTOB B JIN30COME . Takue Cy@CTpaTH BRJIOYAKT B cebda
COMHT OJIUTINUIEL, MYyKOIIOJIMCaXapMnoH, TJIMKOIIPOTEWMHE, IJIMKOTI'eH n

OJIUTOCaxapmumne, KOTOPHEe MOTYT HaKallJIMBaTbCd B KJIeTKax OOJIbHBX
Jonen, uTo NIPUBOOUT K CMEPTM  KJIETOK. OpraHH, ropaxaeMsle
JIM30OCOMHEIMM OOJIE3HAMM HAaKOIIJIEHMA, OXBATHBAKT ILEeHTPaJIbHYD HEPBHYI
cucreMy (CNS), T1epudepUUeCKy® HEPBHYK cucrteMy (PNS), Jierkue,
eyueHsnb, KOCThL, CKeJIETHYIO u CepIeuHyn My CKyJIaTypy u
BEICOKOUMHTEJIJIEKTYAJILHYD CHUCTEMY .

[3] BapraHTH JIeueHn A JIN'30COMHEIX BoJiesHel HaKOILJIEHU A
BKJIOUAT 3aMeCTUTEJIbHYD (epMeHTHYI Tepalllio (ERT), cybcTpar-
penyuUupyrRllyln Tepaluio, (apMaKOJIOTUUeCKY MalepOH—-OIIOCPelOBaHHYIO
Tepaluio, Tepanuio ¢ TPaHCIJIaHTalMel TeMOIODTUUECKMX CTBOJIOBHX
KJIETOK U TeHHYID Tepaluio. IlpuMep cydcTpaT-pelyuupyller Tepalunu
BKJIOUaAET IIPMMEeHeHMe MUIJIycTaTa WIM BJIUIJIycTaTa OJd4 JIeUueHUd
3abojieBaHua Iome 1 TuIa. O9TU JIeKapCTBeHHHE CPeOCcTBa OeMCTBYIOT
nyreM OJOKMPOBAHMSA AaKTUMBHOCTM CHMHTAa3H, UTO CHWXKaeT IoCJelyKiee
IponyumMpoBaHMe cybcrpara. Tepanuo c VCIIOJILE 30BaHeM
T'eMOIIODTUUECKMUMX CTBOJIOBHX KJIETOK (HSCT), Hanpumep, MWCIOJb3YKOT
0Jsa oO6JerdeHMA UM 3aMeOJleHUMd OoTpMlaTelIbHOTO O(eHOTHIIa lLeHTpaJbHOM
HEepBHOWM CHCTEeMH Yy IallMeHTOB C HeKOoTopkMM odopMammu MPS. CMmM. R.M.
Boustany, «Lysosomal storage diseases—--the horizon expands»,
9(10) Nat. Rev. Neurol. 583-98, Oct. 2013. B  Tabismie 1
IpUBOOATCH HEeKOTOpPHE JIM30COMHELIE OoJIe3HU HaKOILJIEeHU I u
aCCOUMMPOBAHHEE C HMMM QepPMEeHTH MM OpyTue OeJIKU.

[4] Tabimmua 1. JIM3ocoMHHEHEe O0JIe3HM HaKOIIJIeHUd



BOBJI€UYEHHRM
Knacc BaboneBaHne
bepmenT/Benox
3abosieraHre ®abpu o—-rajlakrTosmmasa A
JIMIDOTpaHyJIeEMaTO3
Hepavmnmasza
dapbepa
BaboseBanue T'ome I Tuna | B-riaoxkosumgasa
3abosieraune I'ome II u AKTHMBATOP
ITIT TMnIosr canos3mHa-C
3abosepaHmsa HumMaHHa-
ComMHTOMMEJIMHA 3A
[Imka TMIOB A M B
GM1l-TaHTUIMO3M O3 B-ranakTo3mnasa
GM2-TaHIUyIMO3MIOO3 B-rexcozamMmHMABA
COMHTONIMIMIOS (BaboseBanme Canpnrodda) |A u B
GM2-TaHIUyIMO3MIOO3 B-rexcozamMmHMABA
(zabosieranme Teg-Cakca) | A
GM2 -TaHTJIMOBUIOO3
EBesiok GM2-
(medmuumT GM2-
AKTUBATOP
aKTMBaTOPA)
GM3-TaHIJIMO3K OO GM3-cuHTaza
MeTaxpoMaTnueCKad
ApunicynbbdpaTaza A
JEVKOOUCTP OO A
HednumT axkTMrRaTOpa AKTHUBATOP
COMHTOJIUIINOA COMHTOIUIN A
MPS I (zabojieBaHME
MyKOIIOJIM— llene, T'ypaepa-llerie u A-MIOypOoHMIAa3a
CaxapumoO3s T'ypiepa)
MPS II (3abojieBaHuUE NoypoHMmaza—2-




XaHTepa)

cyJibdaTasa

MPS IIIA (3aboJjieBaHUE

CaHdpmamnno A Tuaa)

I'ennapan—-N-

cyJibdpaTasa

MPS TIIIBR (mabojsieBaHmMe

Canpuamunmno B Tuna)

N—-auermja-o-—

TJIOKO3aMMHMIOa3a

MPS IIIC (z3aboJsieBaHME

Caundpmamunno C Tua)

Anermyi-CoA; o-
TJIoKoO3aMmIa—N-

aueTmaTpaHchepaza

MPS IIID (z3aboJsieBaHMEe

Canpmamunno D)

N—
ALeTMIITVJIDKO3aMMH—

o-cynbdaTasza

MPS IVA (cumHZpOM MOpKMO

A THUIAa)

N_
aleTUIITaJIakKTo3aM
H-6-CcyibdaT-

cyJibdaTasa

MPS IVB (cmHzmpoM MOpKMO

B Tuna)

B-ramaxkTo3unasza

MPS VI (RabojsieBaHMe

MapoTo-Jlamu)

N_
aleTuIrajlakTo3aMu

H-4-cyabrdpaTasa
(apuicynabdaTasza

B)

MPS VII (B3abojsieBaHmMe

Ciiasa)

B-rnokypoHmnasza

MPS IX

I'manypoHngasza

BosiesHb
HaKOIIJIEHM S

IUJIMKOI'€Ha

BabojsieBanme IlomMmme
(DOJIe3Hb HAKOILJIEHMI

JMkoTreHa 11 TMIa)

o—TJIoKO3MIOasa 2

JIMIIV OHBIN

IedrumT JIM30COMalJlbHOM

JlmsocoMaJIbHA S




MeTadboJIM3M kucJon Jgunasel (LAL-D; KMCJIadg JiMIiasa

3aboJeraHre BoJsbMaHa)

[5] IByMd HauboJiee paclnpocTpaHeHHEIMU LSD ABJIAITCA
3abosieraHue IloMrie m 3abojieBaHue Qabpmu. 3abojsieBaHMe IloMIle BHSB3BaHO
nedeKTUMBHEM JIM30COMAaJIEHEM QepMeHTOM allbda-TJioKo3munga3u (GAA), UTO
IPUBOOUT K HeIOCTaTOUHOMY IpoLeCCUPOBaAHUD [ICeBIOTeMaJIbHOTO
TJIMKOTEHaA. HakormjeHue JIM30COMAJIEHOT'O TJIMKOT EeHa MIPOUCKXOIOUT
IpeMymeCcTBEeHHO B CKeJIeTHOM, CepIeuHoOM WM IIeUeHOUHOM TKaHAX.
PaHHee T[posgaBJieHMe 3abojieBaHMsa [loMIle  BHBHBaAET KaplIUOMeTaJIvo,
TUIIOTOHN, rernaToMerajJuio UM CMepTh M3-3a KapIMopecIUpaTOopHOM
HeOoCTaTOUHOCTU OOBIUHO B BO3pacTe oo 2 JeT. I[IposaBJjieHUe
3aboJieraHusa IloMIe BO 3pejioOM BO3pacTe HabmomaeTcsa TOJBKO OT
opanuaTM 0O MeCTUOecdaTr JeT ¥ OOHBUYHO 3aTparmBaeT TOJILKO
CKeJIETHY MYCKYJIaTypy.

[6] BaboseranHre ®abpu BH3HEBAETCHd IePeKTHMBHBM JIM30COMAaJIbHBEMU
bepMeHTOM aJlbda-rajakTosumaza A (GLA) , gTo IpOABJIAETCHA B
HaKOIUJIEHUM TJIODOTpHao3uMilepaMrIa B KPOBEHOCHEIX COCyOax M OPpYyITUX
TKaHAX ¥ opraHax. CHMITOME, CBA3aHHEEe C 3abojgeBaHuveMm ©abpu,
BKJIOUAT OOJIb M3-3a IIOBPEXIEeHMS HepBa U/UJIM OOCTPYKLUUM HeOOJILIIMX
COCYIOOB, IIOUEUHYI HeOOCTaTOUHOCTL M I[IOJIHOE paspylleHMe, CepOeuHbe
OCJIOXHEeHU S, Takue Kak BEICOKOE KpPOBAHOE oaBJieHUE u
KapIonoMMoIIlaTusa, OepMaTOJIOTUUeCKME CHIMIITOMEI, Takue Kak
obpasoBaHMe AaHIMOKEepaTOMbl, aHIUIPO3 WM TUIIEPTUOPO3, a TaKxe
TJIa3HBE IpoBJIEMEH, Takue Kak BOPOHKOBUIHAA KepaTonaTtusi,
KJIMHOBUIOHAaA KaTapaKTa ¥ COCYIMCTHE  HapylleHMd  KOHBOKTUBH U
ceTyaTKM.

[7] Texkymue MeTOOH JeUeHMS JIM30COMHEX ©OoJiIe3Hel HaKOILJIeHUS
He ocobo OIITMMAaJIbLHEL. Hanpuwmep, ERT, Kak IpaBuUJIioO, OOJIKHAa
BBOIUTLCSA C BHCOKOM UYaCTOTOM UM IIPM BHCOKOM OO3e, HalpuMep IBaXIH
B HejeJilo U He MeHee 40 wMr/xr. TakKke HeKOTOPHE 3aMellaeMee
GEPMEHTE  MOTYT OHITH VMMYHOJIOTHUUECKU InepeKpeCcTHOPeaTIMP Yy IIMA
(CRIM), cCcTUMyJIMPpYRIVMMM OpOoOyLupoBaHue 1gG y cyObekTa M, TaKuM
obpasoM, NPenaTCTRYRIVMA OOCTaBKe bepMeHTa B JIN30COMY
[IOCPeICTBOM MaHHO3a-6-dpochaTHOTO (M6P) peuentopa. IgG MOXeT

SKPaHMPpOBaAThb OCTaTKM Mo6P 3aMeCTUTeJIbLHEN (]_)epMeHT, 12 KOMITJIEKC



aHTUTeH-I1gG—aHTUTeJIO MOXeET nonanaTh B KJIEe TOUHEIE JIV30COMEL
IIOCPENCTRBOM Fc-peuenrtopa c IIYHTUPOBaHMEM TeM CaMBIM
3aMeCTUTEeJIEHOTO depMeHTa IPeUMylleCTBEeHHO B Makpodarwu.

[8B] [IocTaBxa 3BaMeCTUTEJILHEX (QEPMeHTOB B COOTBEeTCTBYHIME
IIOpaxXeHHEEe TKaHM Takxe HesbbekTMBHa (cM. Tabiauny 2 u Desnick &
Schuchman, «Enzyme replacement therapy for lysosomal diseases:
lessons from 20 years of experience and remaining challenges»,
13 Annu. Rev. Genomics Hum. Genet. 307-35, 2012). Hamnpumep,
IaluMeHTH, ImomBepIrmmMecsa  OJIUTEJILHOM  B3aMeCTUTeJIbLHOM  depMeHTHOM
TepaluM IO IOoBonNy 3abojieBaHMsA I[loMmIle B MJIaleHUeCKOM BO3pacTe, BCe
PaBHO MOTYT CTpalaTb TIUIepHasaJIbHOM peubld, OCTAaTOUHOM MBIIEUYHOM
cyna®oCcThi0, IITO30M, OCTeOlleHMel, IIoTepel ciyxXa, PUCKOM acliupalunu,
nvucoarmer, cepmoeydHoOM apuTMMeM ¥ 3aTpyIdHeHMeM IOpu ITJIoTaHuM. LJO3H
3aMeCTUTEeJIEHOTO GepMeHTa YacTO IOJIKHEL YBEJIMUMBATBCH CO BpPeMeHeM
no 40 MI'/KT pa3 B HeOelo WY pas3 B IBe HeOeJu.

[9] Tabmmua 2. HendpdekTMBHOe HalemBaHMe ERT Ha TKaHU

Jlerko JocTHUI'aeT C TpynooM
BabosieBanue MogTwr ( —5)
TKaHU OOCTUI'aeT TKaHU
CeJie3eHKa,
1 Tuna [leyeHb, KOCTHBIM KocTb
BaboJsieBaHMe MO3T
I'ome CeJleseHKa,
KocTes, TOJIOBHOM
2 U 3 THUIOB IeueHb, KOCTHHM
MO3T
MOZ3T
Kitaccuueckoe
S3abojieBaHue CoOCyIOMCTEN
M [IO3IOHee [louka, cepnie
®abpu DHOOTEJINN
PO SABJIEHU I
CeJieseHKa,
Mykornojgmcaxap KocTes, TOJIOBHOM
Bce [IeYyeHL, KOCTHLBI
MO 3EL MO3T, XpAlm
MO3T
CeJies3eHKa,
KocTes, ITOJIOBHOM
O—~MaHHO3MUIO3 - [IeYeHb, KOCTHEM
MO3T
MO3T




CeJie3eHKa,
BaboJjieraHue AJILBEOJIAPHEE
Tuma B [ledyeHb, KOCTHEM
Humvanua-Iluka MaKpodparm
MO3T
B Cepnue, 1JlaokKasd
MIIageHUeCKOM - U CKeJIeTHad
BO3pacTe My CKYyJIaTyPH
SaboJsieBaHune T'nankasd
[Tomrie MyCKyJaTypa u
BoJjiee mospgHee
-——- pecnmMpaTopHasa
NpoSaBJIEeHUE
CkKeJiIeTHad
My CKyJlaTypa
[10] OHIOOT' @HHHM MaHHO3a-6-pochaTHHM pelenTop (MPR)

orocpellyeT TpPaHCHOopT OOJNBIMHCTBA PEeKOMOMHAHTHEIX (QEepMEeHTOB B

JIM30COMY . CymecTBYKRT IOBe KOMILJIEMEHTapHEX GQopmel MPR: KaTHMOH—
HezaBucumbell (CI-MPR) ® kaTMoOH-3aBMCcHMMEM (CD-MPR). Y Jmodolm u3
HOKayTHHX dopM JIN30COMAaJIbLHEIE bepPMEeHTH He CEeKpeTUpPynTCH.

JIM30CcoMaJIbHEE TUIOPOJIA3E CUHTEBUPYITCSA B DHIOOIJIa3MaTUUYeCKOM
PETUKYJIYME U IIepeMellaloTCd B LUMC-CeThb ['OJIBIXM, T'Ie OHM KOBAJIEHTHO
MOIMOUUMPYITCS IIyTeM nobabJieHMSa MaHHO3a-6-dpochaTHEX (M6P) rpymIl.
OBpas3oBaHMe 5BTOT'O MapKepa 3aBUCUT OT IIOCJemOoBaTeJIbHOTO 5shdberTa
OBYX JIM30COMAJIbHEIX bepMeHTOB : UDP-N-aleTUJIIJIOKO3aM/UH— 1 -
bochoTpaHchepasu (GlcNac-dpochpoTpaHchepaza) UM N-alle TMIITJIOKO3aMMH—
1-gochomumscrep—a—-N-alle TUII- TUIIOKO 3aMUHM Oa 3] (DK CIIOHUP YOI
bepmeHT) . GlcNac-dpochoTpaHchepaszsa kKaTadusupyeT nepeHoc GlcNAc-1-
dochaTHOTO oOoCcTaTka OT UDP-GIcNAc k C6-TIOJIOXEHMAM BHOPAaHHHX
MaHHO3 B BEICOKOMAaHHO3HEIX oJMTrocaxapmumoax TUOpOJIas. SaTeM
SKCHOHUPYIIMM GepMeHT yoaldeT KOHLeBOM GlcNAC, SKCIOHUMPYS CUTHAJ
pacrno3HaBaHusa M6P. B TpaHc-ceTu I'OJbBIXM CHUTI'HaJ M6P obGecrneumBaeT
cerperaumio JM30COMAJIBHEIX IMOPOJAa3 OT BCexX IOPpyI'MX THUIIOB OeJIKOB
[IOCPEeNCTBOM CeJIEKTMBHOTO CBSA3BBaHMA C pelenTopamMy M6P. I[IOKPHTHE
KJIATPVMHOM Be3MKYJIE OaBaJiM OTIIOUKOBHBAHME OT TPaAHC—-CETU ['OJIBIXU U
CIMBaJMCh C IHO3IHMMM SHOOCOMaMmu. IIpM HM3KOM PH B [O3OHEMN
SHIOOCOME TI'MAOPOJIa3b IUCCOLUMUPYITCS OT PeLenNTopoR M6P, u OyCTHe

pelellTOPE BO3BpallaloTCA B allllapaT Tompmxyt 0OJI4 CJenOYyRIMX LUMKIIOB



TpaHcIopTa.

[11] 3a MCKJIIOUEeHUEM B-riokroLepebpo3unasH, KoTOopad
OOCTAaBJIAETCHA IIOCPEeOCTBOM MaHHOB3HOI'O pelelTopa, PeKOMOMHAaHTHEE
JIM30COMaJIbHEIE QepMeHTH MMelT MO6P-TUIMKO3UIMPOBAHME M HOOCTaBJISKRTCH
B JIM30COMY IJIABHEIM oOO0OpasoM mnocpencrtBoM CI-MPR/IGF2R. OmHaKO
orocpenoBaHHas TJIMKO3MIMPOBaHMeM/CI-MPR @mocTaBKa 3aMeCTUTEJIBHOTO
bepMeHTa He  OoCTUTaeT BCcex  KJIMHUUECKM  pPeJIeBaHTHHX  TKaHel
(Tabimnua 2) . YiydmeHue 3aMecTUTeJILHOM bepmeHTHOM Tepalnuu

AKLIEeHTUPOBAJINU Ha VIIYUlle HUM OOCTaBKU CI-MPR C IIOMOIIBIO (1)

YCUIIEHM A DBKCIpeccur Ha I[oBepxHocTm CI-MPR ¢ WMCIOJIE30BaHMEM B2—
aroHmucTa kKJeHbyTepoJa (Koeberl et al., «Enhanced efficacy of
enzyme replacement therapy in Pompe disease through mannose-6-
phosphate receptor expression in skeletal muscle», 103(2) Mol.
Genet. Metab. 107-12, 2011), (ii) HDOBHIIEHMA KOJIMUECTBA OCTaTKOB
M6P B ¢depmeHTe (Zhu et al., «Conjugation of mannose-6-phosphate-
containing oligosaccharides to acid alpha-glucosidase improves
the clearance of glycogen in Pompe mice», 279(48) J. Biol. Chem.
50336-41, 2004) wmm (iii) camaHusa »pomeHa IGF-II C @depMeHTOM
(Maga et al., «Glycosylation-independent lysosomal targeting of
acid alpha-glucosidase enhances muscle glycogen clearance 1in
Pompe mice», 288(3) J. Biol. Chem. 1428-38, 2013).

[12] BouJsibmoe YMCJIIO JIM30 COMHEIX BoJie3HeN HaKOILJIeHN A
HenpaBMJILHO JiedaT C I[IOMOMbID 3aMeCcTUTeJbLHOM G(epMeHTHOM Tepaluu
WM TEeHHOM TepalMM B  OCHOBHOM M3-3a ILJIOXOTO  HalleJMBaHUSA
3aMeCcCTUTeJIbHOTO depMeHTa Ha COOTBETCTRYyHMMEe TKaHb MM OpTaH.
CymecTByeT MHNOTPe®HOCTL B  VYJYUINIEHHHX MeTolax  3aMeCTUTeJILHOM
bepMeHTHOM Tepanuu, KOTOPHE YCUIIAT u oBecreuar Jydinee
BuopaclpelejleHe B TKaHAX M JMW30COMAJIEHOEe IIOoIJIomeHMe GdepMeHTa.
BageuTenu  paszpaboTany  YJIYUIEeHHY 3aMeCTUTEJIEHYD bepMeHTHYO
Tepaluio C MCIIOJIL30BaHMeM KOHTPOJIUPY eMOM aHTUTEJIOM CI-MPR-
He3aBUCHMOM HOOCTaBKM GQepMeHTOR B JIM30COMY I1eJIEBHX [NOPaXeHHHX
TKaHel.

KPATKOE OIMCAHME VSOBPETEHNMA

[13] 3BagpuTesM BHACHWUIIM, UYTO 3aMeCTUTEJIEHEE QEepMEHTH MOTYT

OEHITE 20PeKTMBHO HOCTABJIEHH B JIM30COMY OIpeleJIeHHOM 1lieJIeBOM



KJIETKM B CJIydae accolumalumMmM C ODOBEKTOM, HalleJIEHHBHM Ha KJIETOUHY
[IOBEPXHOCTEL . KoMOMHaALMK 5BTOTIo (QepMeHTa M HalleJuBawomero oOBeKTa
Has3eBalT OuoTepalleBTUUYECKMM KOMILJIeKCOM. TakuM o6pa30oM, B OIHOM
aclrieKkTe HacTodllee M300peTeHMe OTHOCUTCHA K KOMIO3MLUMM, T. €.
froTepaleBTUUECKOMY KOMILJIEKCY, KOoTOopad COOEPXUT bepmeHT u
aHTUTeHCBABHBamMMM O6eJiok. JdepMeHT accoummpyeTrcsa C JKU30COMHOM
BoJie3HbI0 HakoIJleHMsa (LSD), ¥ IIPpM STOM AaHTUIEeHCBSA3HBalmUyi O0eJIoK
CBA3EBaeTCcsa C »0PeKTOopOoM MHTEepHalIM3aluM. 30PeKTop MHTepHaIM3aluu

oIiocpenyeT CBA3EIBaHNE C KJIETKOM u TIOTVJIOIEHVI e B JIMN3OCOMHOM

KOMIIapTMEHTE .
[14] B HEKOTOPEIX BapmMaHTax oCymeCcTBJIEHUS bepMeHT
IperncTaBJIgAeT cobon JnoBon bepMeHT nu3 O—TraJlakKTOo3MIOa 3k, -

TajakKTo3MOasH, O-TJIOKO3UIA3H, P-TJIOKO3UIASH, aKTMBATOpa Calos3uHa-
C, llepaMMIasi, COMHTOMMEJMHASH, B-TeKco3aMMHMOA3H, aKTuBaTopa

GM2, GM3-cuHTa3H, apuiIcyJbd@aTasb, aKTuBaTopa COUMHTOJIUIMIOEa, O-—
UIOyPOHMIA3H, WAYPOHMUIOaza—-2-CcyJibdaTas3s, ITenapuMH-N-cyJbdaTass, N-
aueTmII—o—IJII0KO3aMUHM A 3H, O~ TUIKKO3aMUO-N-aleTUJITpaHchepasH, N-
aleTUJITJINKO3aMUH— 6—CyJibdaTa 3k, N-aueTusirajakTo3aMUH—-6—CYJIEQaT—
cynbdaTasu, N-aleTuaTrajlakTozaMyMH-4-CcylibdaTass, P-TJIOKYPOHMOASH U
ITMaJlypOHMIa3H. B HEeKOTOPHX BapraHTax OCYyIleCTRJIEHU A bepMeHT
npencTaBjseT coboM M303MM, KOTOPHM ob6JaldaeT aKTUMBHOCTLIO, TaKou
Xe  MJIM  aHaJIOTMUHOM AaKTMBHOCTHM JioBOTO OIHOTO WM 0OoJjilee U3
BHIIEIIEPEUNCIIEHHEX (QEepMEeHTOR. B HEKOTOPHX BapMaHTax OCYIeCTBJIEHUSA
AKTMBHOCTE O -IJUIOKO3MIOA3H MOXeT OHTE OO0eclledeHa M303MMOM, TaKuUM

KaK caxapasza-mu3oMallbTasza (S1), MaJlbTaza—IJlloKkoaMM1iliasa (MGAM) ,
Jmoko3unasa 11 (GANAB) wmiamM HeMTpajdbHas o-IJmoko3unmasza (C GNAC). B
IPYTUX BapMaHTax OCYIEeCTBJIeHMS aKTUBHOCTL O-TajlakTo3umase A

MOXET OBITHB obecrieueHa MN303UMOM, TaKUM Kak o—-N-
aleTujirajlakTo3aMMHMIa3a, KoTopad CKOHCTpyUpoBaHa C oOOecClleueHUeEM
GLA-aKTHUBHOCTHU.

[15] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHUS aHTUIeHCBI3HBAaoMUi
BeJlok MHOpedcCTaBJIgeT cobol Jmdor ©OeJIoK, KOTOPHM MOXeT CBIA3HBATHCH
C OoOHMM WM OoJiee sdpexkTopaMM MHTepHalIM3aumm. B 0OoJjlee KOHKPETHEX

BapMMaHTax OCyHmeCTBIJIEHNA AHTUT eHCB S 3hB alomnn OeJIoK IIpencTraBjideT



cobom omHYy wuIM ©OoJiee M3 CJAUTOM MOJIEKYJIH Ha OCHOBe pellenTopa,
MOJIEKYJIEI-JIOBYMKM, CJMTOM MOJIEKYJIH Ha OCHOBe pellenTopa u Fc-
bparmMeHTa, aHTUTeJa, Fab-¢parmeHnTa, F(ab')2-¢pparmeHTa, Fd-
bparMmeHTa, Fv-dparMeHTa, onHollenoueuHoum Fv (scFv) wMoJekyJe, dAb-
bparmMeHTa, BHOEJIEHHOM of8JacTy, olpenesswlel’ KOMIJIEMEeHTapHOCTDb
(CDR), mnentuma CDR3, KOHOOPMALMOHHO 3aTPyOHEeHHOTO IenTuia FR3-
CDR3-FR4, 1pDoMeH-CHeUMPMUHOT'O aHTUTeJla, OIDHOIOOMEHHOIO aHTHuTeJa,
aHTHUTeJla C »OeJelumey m»OoMeHa, XUMEPHOTo aHTuTeJla, aHTuUTejla C
npuBuTo CDR, 1IuaTeJla, TpuaTejya, TeTpaTesa, MMHMTeJa, HaHoTeJa,
MOHOBAJIEHTHOT'O HaHOTeJa, OMBAJIEHTHOT O HaHOTeJa,
VMMYHO®QapMalleBTUUECKOT'O CpeIcTBa Ha OCHOBEe MOOYJIbBHOTO 0OeJika
MaJioTo pasMepa (SMIP), BepOIIIKEET O aHTuTeJa (roMoIOuUMepHOE
AHTUTEJIO C TaxeJlon uenvilo VHH), BapuabenbHoTo noMmeHa IgNAR akyJH
u T. . B OIOHOM KOHKPETHOM BapMaHTe OCYIECTBJIEHNA
AHTUT eHCB 3B AU OeJIOK  IIpencTaBJIAeT cobomn Bbucnennupmuuecroe
aHTUTEJIO, KOTOpOe CBA3BBaeTCsa C 30PeKTOopOoM MHTEepHalIu3aluu WU
bepMeHTOM.

[16] B HEKOTOPEIX BapmMaHTax OCVyIeCTBJIEHUS sbdexrTOp
MHTepHalIM3alluM OpelcTaBJigeT CcoOOM pelelTOpHHEM OeJIoK WMIM JMTaHId,
KOTOPHM CBA3HBAETCA C PELEeNTOPHEM OeJIKOM, KOTOPHM PaclloJIOXKeH B,
Ha WM BOJIMU3BYM KJIETOUHOW MeMOpaHH M MOXeT OBTb [IOOBEPTHYT
SHIOOUMTO3Y. B 0Oo0Jiee KOHKPETHHX BapMaHTax OocCcylleCcTBJIeHUA DbdekTop
MHTepHalIM3alIuM IIpeacTaBJigseT cobol ommH miam BoJjiee m3 CD63, MHC-I,
Kremen-1, Kremen-2, LRP5, LRPo, LRPS, TPaHCOEPPUHOBOTO
peuenrtopa, LDL-peunentopa, pelentop ©Oejdka 1, poancTBeHHOTo LDI,
ASGR1, ASGR2, ©0exka-2, nomobHoTro OeJIKy-NpellleCTBEHHUKY aMUIouna
(APLP2), arleJIMHOBOTO  pellenTopa (APLNR) , PRLR (MIPOJIaKTUHOBHIM
peluenTop) , MAL (MM EeJIMHOBHM u JIMMOO LN T apPHBIM BeJiok, TaKxe
M3BECTHHM Kak VIP17), IGF2R, H+ ATdasu BakKyoOJApPHOTO  THUIIE,
pelenTopa IMOTEPUMHOTO TOKCHMHAa, (QOJAaTHOTO pellenTopa, INUIyTaMaTHBX
PEeLenTopOB, TJIYTAaTMOHOBOTO  pellenTopa, JIETITMHOBOTO  PeLenTopa,
CKBBeHIXep-penentopa, SCARAI-5, SCARB1-3 m CD36. B omnpelleJIeHHHX
BapMaHTax OCYHMeCTRBJIEHUS 5BOPeKTop MHTepHalM3aluM [OIpelCcTaBJISgeT
cobor crneuMOUUHBEIM I[IO OTHOMEHMI K II0oUKe MHTepHaJlIM3aTop, TakoM Kak
CDH16 (Cadheri-16), CLDN16 (Claudn-16), KL (Klotho), PTHIR

(peuenTop napaTupeomungHoIT o TOpMOHa) , SLC22A13 (ceMeMCTRBO
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TPaHCIIOPTEPOR PAaCTBOPEHHEIX BEINECTB 22 IpelcTaBuTesbs 13), SLC5HAZ
(KOTpaHCIOPTep HATPUL/TJIOKO3H 2) M UMOD (ypOMOIYJIMH). B OpyImux
OIpelNeJIeHHHX BapMaHTaxX OCYUIeCTBJeHUI 200ekTop MHTepHaJIU3aLuNn
npencraBJjgeT cobon CIIeUNPUUHHM 1o OTHOIIEHUIO K MBIILIAM
MHTepHalIn3aTop, TakoM Kak BMPR1A (peuenTop KOCTHOTO
MopdoTreHeTHueckoro Oeyka 1A), M-KaZrepmuH, CD9, MuSK (xkuHa3a,
crienmMdmMuHasg II0 OTHOmMEeHMI K MemilaMm), LGR4/GPR48 (peuentop 48,
CONPSXeHHHYV C G-0eJIKOM), XOJMHEePpTHUUEeCKUM pelenTop (HUMKOTMHOBEIM)

ainbpa 1, CDH15 (Cadheri-15), ITGA7 (uHTerpuH ajbda-7), CACNG1

(cyBreImMHMIIa raMMma-1 KaJIbLIMeBOTO KaHaJla L-Tuna), CACNALS
(cybbenIuHMLIa ajJlpda-15 KaJIbLIMEeBOTO KaHaJa L-Tuna), CACNG6
(cyBreImMHMIIa ramMMa—6 KaJIbLIMeBOT'O KaHaJla L-Tuna), SCN1B
(cybpenuHuila OeTa-1 HaTpMeBOT'O KaHaja), CHRNA1 (cybbenuHMlla

ansda ACh-peunentopa), CHRND (cyOwemmuHuiia neybTa ACh-penentopa),
LRRC14B (Bejyokx 14B, cozepxamui OO0TaTHM JIeMUMHOM MNOBTOpP) M POPDC3
(Beyjox 3, comepxamuM OOMeH Popeye). B HeKOTOPHX BapMaHTax
ocymecTBJIeHUS »0PeKTop MHTepHalM3alluM IOpeIncTaBjseT cobom ITGAT,
CD9, CD63, APLP2 wmim PRLR. B HEKOTOPHX BapMaHTax OCYIECTBJIEHUSA
sbderTOpP VHTEepHalInu3alum npencTaBJIgeT cobour Makpodar-
IPeOlIOUTUTEJIbHEM MHTEepHAalIM3aTop, B TOM U4ucJe, HamopuMmep, VSIG4
(CRIG), MSR1 (CD204) m MMR1 (MCR1, CD206).

[17] BruoTepaleBTUUECKUY  KOMILJIEKC MOXeT UMeTh Jiodon U3
HECKOJIbKMX (OopMaTOB. B HEKOTOPHX BapMaHTax OCYIMEeCTBJIEHUI (QepMeHT
KOBAJIEHTHO CBsA3aH C AHTUT eHCB S 3LIB aloMM BeJIkoM. B OIOHOM
KOHKPETHOM BapuaHTe OCYMeCTBJICHU I AHTUT €HCB S 3LB ammi feJiok
COOEePXUT IoJIyaHTuTeJio (7. €. C OOHOM TAXeJIOM Lelbld ¥ OIHOM
JIeTKOM lLIensn) , bepMeHT KOBAJIEHTHO cB43aH c Fc—-momMmeHoOM
VMMMYyHOTJIOOYJIMHA, u Fc-momeH, KOTOPEIM  KOBAJIEHTHO cCBA3aH C
bepMeHTOM, acColUMUpPYeTCHd C FCc—-IOMEHOM aHTUITeHCBA3HBawmero OeJiKa.
B IpyroM KOHKPETHOM BapMaHTe OCymMeCTBJIeHUMS aHTUITEeHCBI3HBalIUi
BeJIOK IpencTaBJigeT cobo¥ aHTUTeJO, UM (epMeHT KOBAJIeHTHO CBS3aH C
C-KOHLIOM TsXeJioM uenu (MJaM JeTKoM I1enu) 5SToTro aHTuTela. B
cyenymniem BapMaHTe OCYIIECTBJIEHUA AHTUT eHCB A3HB almmi BeJiok
npencraBJgeT cobo¥ aHTUTeJo, U GepMeHT KOBaJIEHTHO CcBg3aH C N-
KOHIIOM TsKeJIOM Lenu (MaM JIeTKOM LelM) STOoTo aHTuUTesa.

[18] B mpyrux BapuaHTax OCYIEeCTBJIeHMSA OGepMeHT He CBA3aH
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KOBAaJIEHTHO c AHTUTEeHCBA3HBaAKIMM  OeJIKOM. B OOHOM BapMaHTe
OCYIECTBJIEHUA AHTUTEeHCB A3HB Al BeJioKk CBA3EBaeTCH u c
50PeKTOPOM MHTEpHalIM3alur, U C Q(epMEeHTOM. B KOHKPETHOM BapMaHTe
OCYIIeCTBJIEHUA AHTUTeHCB A3HEB a1 BeJioKk npencraBJigeT cobon
fucneuudmuuecroe aHTUTEIIO, KOTOpoe CBA3EBaeTcsa C sbddexTOopOM
MHTepHaIn3aluu U QepMeHTOM.

[19] B HEKOTOPEIX BapuaHTax oCVyleCcTBJIEHUS bepmMmeHT
opencraBiysgeT cobor GAA MIM M303UM, OoBJlajallKui aKTUBHOCTBbIO GAA, U
50derTOp UHTepHaJIM3aLUKM IIpedcTaBJisgseT cobom CD9, ITGA7, CD63,
APLP2 wmmm PRLR. B IOpyrux BapMaHTax OCYHIEeCTBJIEHUI (QepMeHT
OpencraBygeT cobor GLA mMaIM M303uM, obJjamanmui GLA-aKTMBHOCTLIO, U
s0dekTOp MHTepHaJIM3aLUM OpedcTaBJgeT cobom CD9, ITGA7, CD63,
APLP2 mam PRLR.

[20] B @mpyroM aclekTe HacTodmee uU300peTeHMe OTHOCUTCH K
criocoby JIeUEeHU S cyfwekTa, cTpalawnmero JIM30COMHOM B0JIE3HEB
HakorJieHnsa (LSD), mnpemycMaTpMBaKIeMy CTaIui BBeOeHUS CYOBeKTy
OMOTepaleBTUUEeCKOTO KOMILJIEKCA (ommMcaHHOTO BHOIE) , npu 5TOM

GMOTepaHeBTquCKMﬁ KOMILJIEKC TIIoIamaeT B JIM30COMYy KIIETKM CyOBeKTa

n obecrieumBaeT @epMeHTaTMBHyD AKTVMBHOCTDB («BaMeCTMTeHbHHﬁ
bepmMeHT») , kKoTOopad 3amMenaeT bEePMEHTATUBHYIO aKTUMBHOCTE,
accouMmMpoBaHHyl C LSD («5HOOTEeHHHM (QepMeHT»). LSD BKJIOUAT B

cebga COMHTOIUNINIOS, MyKOIIoJUcaxapunos U OOJIe3HM  HaKOIJIeHUA
TJIMKOT'€eHa . BoJgiee KOHKPETHO, LSD, rnongjexalee JIeUEeHND,
npencTapJigeT cobom  Jmodoe OOHO WK BoJjiee U3 3aboJieBaHul,
IpuBeIeHHHX B Tabjauie 1, ¥ 2BaMeCTUTeJIbHHY depMeHT ofbJjlajaer
AKTMBHOCTBI COOTBETCTBYKIETC (QepMeHTa, IIpMBeIeHHOTO B Tabimuie 1.
B KOHKPETHOM BapuaHTe OCYMeCcTRBJIeHrsa LSD mOpencTaBjiasgeT codon
3abojieBaHue IloMIle, ¥ acCCOLUMMPOBAHHEM QepMeHT IIpencTaBJjigeT cobon
o-TJoKOo3Mna3zy (GAA). B Opyr'oM KOHKPETHOM BapMaHTe OCYIEeCTBIIEHUSA
LSD npencTaBysgeT cobor 3aboseBaHme Qabpu, U aCCOLUMMPOBAHHHM
bepMeHT mOpencTaBJgeT cobdoM o-TrajakTos3umas’sy A (GLA). B 1OpyroMm
KOHKpPEeTHOM IpuMepe LSD npencTaBageT coOoM meduUUT JIM30COMaJIbHOM
KkucJjon Jmnase  (LAL-D), ¥ acCCOUMMPOBAHHHY (QepMeHT IIpeICTaBJIAeT
coBoM JIM30COMAaJIbHYID KMCIIy Jmnaszy (LIPA).

[21] B onmHOM BapMaHTe OCYNECTBJIEHUS 3aMeCTUTEJILHEN (QepMeHT
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He HVHIOIyLMpyeT VMMYHOJIOTMUECKYIR peaKUrion Y cybrekTa. B HEeKOTOPEIX

cIy4yasax 3aMeCTUTeJIbLHEM bepmeHT nperncTaBJisgeT cobom  M3BO3UM.

HampumMmep, B cJydYae e€CJM SHIOTEHHHM QepMeHT OpencTaBJIgeT CcofoM o-—
TJIOKO3UIOAa3y, TO M303MM OpedcTaBjigeT coboM »Opyrol O0eJIoK, KOTOPHIM

oBecrieurBaeT TakKyl Xe WM aHaJIOTUUHYI @epMeHTaTMBHYIO aKTMBHOCTE,

Kaxk " Oo-IVIDKO3MIOasa, Takyrn Kak Yy caXapas3e—MrM3oMaJlbTa3E (s1),

MaJlb Ta 3B - IJIIOKO aMIJia 3bI (MGAM) , TJIIOKO 31 a 3bI II (GANAB) n
HeMTpaJbHOV o-TJioko3umassl (C GNAC). B ciayyae eclIM DSHIOIOTEeHHHMN

bepMeHT mOpencTarJisgseT cobdo¥M o-—TrajakTozumaszy A (GLA), TO M303UM

opencraBjgeT CcofoM Opyroi O0eJloK, KOTOPHM obecleurBaeT TaKyl Xe
WY aHaJIOTUMUHYD O(OepMeHTaTMBHYI AaKTMBHOCTL, Kak U O-IJIOKO3MIas3a

A, TaKyo Kak Y o-N-aueTuinrajlakTo3aMUHMI A 3k, KoTopasda
CKOHCTPpyUpOBaHa C obecneueHreM GLA-akKTHBHOCTMH.

[22] B oOnOHOM aclIeKTe HacCTodlmee M300peTeHMe OTHOCUTCH K
crocoby oTbopa  WIM CKPMHUMHTa OMOoTepalleBTUUECKOT'O KOMILJIEKCa,
comepXxamero bepMeHT n AHTUT €HCB S 3LIB alommn DeJiok, KOTOPHM
S20DeKTUBHO 3aMemaeT QepMeHT VY HDallMeHTa IIPpUM HeOoOXOOUMMOCTM DTOTO.
B OOHOM BapHuaHTe OCYIIECTRBJIEHUA BuoTepaneBTUUECKUM  KOMILJIEKC
BBOOAT B MOIOEJIBHYK CHUCTEMYy, ¥ MOIEJILHYKD CHUCTeMy OLeHMBAaKT Ha
npenMeT akKTHMBHOCTM  3aMelleHHOTO  pepMeHTa. B omHOM BapmuaHTe
OCyIEeCTBJIEHMS MOOEJILHOM CHUCTeMOM ABJAETCS XMBOTHOE, Y KOTOPOTO
OTCYTCTBYET DBKCIpeccusd (QepMeHTa M KOTOpOe BKCIPpecCcUupyeT aHTUTEH,
POICTBEHHLM AHTUT eHCBA3EBaKnileMy DeJIKy . B OIOHOM BapMraHTe
OCYIIECTBJIEHUA XMBOTHOM MOIOeJIbIo ABJISIETCSA MBI , KOoTOopad
DKCIPEeCCUpyeT ITYMaHUBUPOBAHHOTO PONCTBEHHUMKA AaAHTUITEHCBASHBAKIETO
BeJika M COIOEPXUT HOKAYTHEM T'eH, KOTOPHM KoIupyeT (epMeHT.

T'PAOUMUECKUE MATEPUAJIH

[23] Ha durype 1 cxeMaTuueCcKun npencTaBJIeHH
OMoTepaneBTUUECKUE KOMILJIEKCHI . Ha naHeamn A n300paxeH
BuoTepaleBTUUECKUY KOMILJIEKC, coIepXamui OucHeumuprueckoe aHTUTEIIO
(ii) m BamMecTuTeJbHBEM GepmMmeHT (1i). Ha nadHeau B mu300paxeH CJIUTHMN
NoJIUIenTun oepMeHT-FC (i), accouMMpyommmcsa CcO CIHelUMOUMUHEM B
OTHOmWEeHUM »ddeKTopa MHTepHaJIM3allUMM IoJIyTeJioM (1i) ¢ obpasoBaHMEM
OMOoTepalneBTUUEeCKOTO KOMILJIEKCaA. Ha raHeJiu C n300paxeH

3aMeCTHUTeJIbLHEM @epMeHT (HIeCTI/IyI‘OJ'IbHMK) ; KOBAJIEHTHO CBS3aHHHM C
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C-KOHILIOM TSXeJIOM LielM aHTuTeJa K »2bdekTopy MHTepHalM3auuM. Ha
naegu D wm300paxeH 3aMeCTUTEJILHEM  QepMeHT (mmecTnyroJIbLHUK) ,
KOBAJIEHTHO CBS3aHHEM C N-KOHLOM TaXeJIOM LelXM aHTuTeJla K
sbbexTopy WMHTepHalm3auuu. Ha mnaHeau E wmz00paxeH 3aMeCTUTeJIbHBI
bepMeHT (MeCTUYTOJILHUK), KOBaJIEHTHO CRBA3aHHHM C C-KOHILOM JIEeTKOU
Lenou aHTUTeJla K »bbekTopy MHTepHalM3aluuu. Ha HaHeau F uzsobpaxeH
3aMeCTUTEJILHEM depMeHT (MecTUyYTOJIBHUK), KOBAJIEHTHO CBSA3aHHHBM C
N-KOHIIOM JIETKOM LieNM aHTUTeJa K »bdekTopy MHTepHalusaluuu. KpuUBHE
JIMHUM Ha NaHenax C, D, E m F HNpencrabBJigi0T JIMHKEPEHL.

[24] Ha durype 2 opencraBjieH BEeCTEepPH-OJIOTTUHT B

HeBOCCTaHaBRJIMBaKRINMX YCIIOBMAX aHTHTeJla K hFc B CYyIlepHaTaHTaxXx

BKCTPaKTa KJIETOK CHO, DKCIIPECCUPYIOINX BeJioK, CB S3HBamuUi
sdderTOp MHTEepHaIMU3alun (IE-BP), W 3aMeCTHUTeJIbLHEM BeJiok
JIM30COMHOM O0JIe3HM HaKOILJIeHUS (LSD-RP) . [Jopoxky 1 B3BarpyXalu
aHTuTeJioM K CD63 IgG4, mopoxkKy 2 - BHCTynoM GAA-Fc, IOpPoOXkKy 3 -

aHnTuTeJioM k CD63 IgG4 GAA, U npopoxky 4 GAA - aHTUTeJJoM kK CD63
IgG4.
[25] Ha purype 3 M300paXeH: CTOJIOMKOBEHE rpaduxm,

OpencTapjdplMe IPpUONUBUTENLHYD GAA-aKTHMBHOCTL, onpernesigeMyn C

JMICIIOJIb 30BaHNEM 4-MeTnIIyMOe IIude priI—0o— IUII0KO 31 Oa 35 K
bayopecueHTHOMY cyOcTpaTy. Ilo ocaM Y InaHeau A U IaHeau B
IpeICTaBJIEHE MOJIM CyOcTpaTa, IMOPOJM30BaHHOT'O Ha MOJIb OeJjika B
yac. [lo ocam X mOpelcTaBJIeH KaXOhl CJIUTEM OeJiok GAA.

[26] Ha durype 4 M300paXeH:l JVHEMHHEe rpaduxy,

opencraBijgomMe OPUOIM3UTEeNIbHYID GAA-aKTUMBHOCTL KOHCTPYKUMM GAA,

MHTEepHalIM30BaHHEIX KJeTkaMu HEK. Ilo ocam Y nmna”Hejgem A u B
npencTaBJIeHH HaHOMOJIM cybcTpaTa, TUOPOJIM30OBAHHOT'O Ha MT
KJIETOUHOTO Juz3arTa B yac. Ha X—-0cax ykKaszaHa [IOBHIIAKIMAACH
KOHIIeHTpalnda KOHCTPYKLUU GAA. Ha IIaHeJiu A KBaIpaTE (m)

IpencTaBJIgAlT aHTHUTesgo kK CD63-GAA, BeOoOoMMOe B kJeTkum HEK B
npucyrcTBum 5 MM MaHHO3a-6-docdaTa (MeP) , KOHKypeHTa MPR-
OIIOCPEeIOBaHHOTO JIN30COMaJIbHOT'O HalleJIMBaHUA, u KpyTU (D)
IpencTaBJIgnT AHTUTEJIO K CD63-GAA, BBOIOMMOE B KJIETKU HEK
oTnesibHO. Ha mnaHemm B kpyru (D) mnOpencraBJagoT aHTUTeJo k CD63-

GAA, BepOImMMOe B kJleTkM HEK, xpazpatTe (H) OpelcTaBJIAT MyTaHTHOE
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aHTuTesijo kK CD63-GAA, KOTOpOe He CBA3EBaeTcad Cc CD63, BBOIMMOE B
kJIeTky HEK, ¥ TpeyI'OJIbHUKM (A) TIPencTaBJISgRT aHTUTesio kK CD63-GAA,
BBOOUMOe B kJeTku A CD63 HEK, KOTOpHE He B3KCIpeccupywoT CD63.

[27] Ha purype 5 M300paXeH: JIMHEWHEE rpaduxm,
npencTaBjsomye OPpUOIM3UTEJSEHYID GAA-aKTUMBHOCTE KOHCTPYKUUNM GAA,
KOTOpHE OBUIM MHTEPHAJM3O0BAaHHH MMOOJlacTaMM UYeJiloBeKa ([IaHeJis A)
WM MemmM  (DaHeJs B). Ilo ocsaM Y mnaHeJled A ¥ B OpencTaBJIeHH
HaHOMOJIM cyOcTpaTa, IMUIPOJIM30BAHHOTO Ha MI' KJIETOUHOTO JM3aTa B
Jyac. Ha X-ocgx yKa3aHa IOBHIIAKIAACS KOHIEeHTpallMd KOHCTPYKIUM
GAA, Jmbo aHTUTeJa k CD63-GAA, smubo mycGAA B IIPUCYTCTBUX WU
OTCYTCTBUM M6P.

[28] Ha ourype 6 IOpeldcTaBJIEeHH ypoBHU GAA (maHeJb A) U
comepxaHMe TJIMKOTeHa (IIaHeJib B) Tpex KJIeTOUHHX JMHUNM 3aboJjieBaHUIg
ITomrie (GM20089, GM20090 " GM20091) igfe) CPaBHEHUD c GAA
HeOHAaTaJIbHBIX YyeJIOBEUEeCKUX KOXHBIX dnbpobiacToB OMKOTO TUIIa
(NHDF) . Ha mna”Hesqu A IIOKa3aH BeCTepH-OJIOTTMHI aHTuUTesla K hGAA,
nz3obpaxammil OCTAaTOUHEM OeJJok GAA B KJIETOUHHX JMHMAX 3abojieBaHUuA
[lomrnne wm ypoBHM Oeska GAA B NHDF 1gwmxoro mtTuna. Ha namemm B
OpencTaBJIeH CTOJOUaTHM Tpadmrk, M3oOpaxawmui comepXaHre IJIMKOTeHa
B MMKpOI'paMMax Ha MUJIJIMOH KJIETOK IIOCJie IJIOKO3HOTO TIOJIOOaHuUs CO
CHWXEHMEM COIOepXaHMd LUUTOIJIasMaTUUYeCKOI'O IJIMKOIT'eHa.

[29] Ha ourype 7 mOpencTaBJieH B ¢oopMe cTojbuaToro Ipaduka
PUCK nIedeKToB HaKOIIJIeHU A TJIMKOT eHa oJis KJIE TOUHHIX JIMHUM
3aboJsieranmusa Ilommme GM20089 (ma”deJsi A), GM20090 (ma”"eJyi B) wu
GM20091 (maHeyp C) mnpm 200 HM aHTMTesa K CD63-GAA wmim 200 HM
myc—-GAA. Ha ocu Y rperncrTaBJeHO comepxaHue TJIMKOT' €Ha B
MUKpOTpaMMax Ha MWIIKNIPaMM KJIeTOUHOTO JiM3aTa.

[30] Ha durype 8 npencTaBJjieH BECTEepH-OJIOTTUHT B
HEBOCCTAaHaBJMBAKIMX YCJOBMUAX aHTUTeJa K hFc B cynepHaTaHTax
DKCTpakKkTa kJeTok CHO, comepxammMx aHTUTeJo K CD63-GLA (mopoxka
1), BeHCcTyn GLA-Fc (mopoxka 2), GLA-aHTuTeso kK CD63 (mopoxka 3),
BHICTYII aHTUTeJla K myc (mopoxka 4), BHaaMHy aHTuTejgo k CD63
(mopoxka 5) M CMech CYIEPHATAHTOB, COIepXallMX BHCTYII aHTUTeJa K
myc M BIaIMHY aHTuUTejla k CD63 (mopoxka 6) .

[31] Ha o¢murype 9 mnpemcrTarBJieHa B OQopMme cToJifuaToro Ipaduka

bepMeHTaTMBHasa akKTMBHOCTL GLA (Ha ocum Y B HaHOMOJIe cyOcTpaTa,
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TUOPOJIM3YEMOT'O Ha HAaHOMOJIb CJUTOI'o Oejilka B dYac) CaIuToro OeJika,
comepxamero GLA, B TOM UYMCJIe CJieBa HalpaBO Ha ocu X aHTUTeJIO K
CD63-GLA (C-KOHIeBasa KOHCTPYKUMSA TsaxeJon uenu), GLA-Fc, GLA-
aHTuTeJJo K CD63 (N-kOHLEeBasd KOHCTPYKLUMA TSkejoMm uemnu), GLA-myc-
FLAG m GLA 6-his.

[32] Ha durype 10 musz0bpaxeH JIMHEMHHN I'padbuk, OIpelcCTaBJISomni
OpUOIIU3UTEJIEHYID GLA-aKTMBHOCTL, OOHAPYyXeHHYID B DKCTpakTaxX KIeTOK
HEK, comepxamux KOHCTpyKUUM GLA, KOTOpbe OBUIM MHTEPHAJM30BAaHHE
kjerkaMm HEK. Ha ocm Y 1okaszaHa GLA-akTMBHOCTE B HAHOMOJIAX
cybcTpaTta, TIHUOPOJM30BAHHOTO Ha MAJMUIPaMM KIETOUHOI'O JM3aTa B
yac. Ha X-ocgx yKasaHa I[IOBHIIAKIAACH KOHUEHTpalMd KOHCTPYKLUM
GAA. BepxHad JumHUA HOpencrabjiseT GLA-aHTuTesijo K CD63, cCpenHad
JIMHUA HOpencTaiBjgeT GLA-myc I[J0C OUCHelIUudUuecKoe aHTUTEJIO K
myc/aHTuTesio k CD63, ¥ HWXHAS JIMHMA IpencraBjsgeT GLA-myc.

[33] Ha ourype 11 m300paxeH JIMHeMHHM Tpaduk, OpelcCTaBJISOIMUNA

norJjiomeHre pHrodo-MeueHHx OeJIKOB BO oGpakuum c HU3KkMM pH (7. e.

JM30COMaJIbHOM  QpaKLuM) kJeTok HEK (ma"ejyi= A), KJeTok PC-3
(ma”eJsib B) um wJjeTok HepG2 (nma”ens 3). Kpyru (D) mOpencraBiidgloT
pHrodo-mMeueHHOe aHTUTeJiO K CD63, kBagpaTe (W) IpencTaBJIAaAnT

pHrodo-mMeueHoOe aHTUTeJO K APLP2, ¥ TpeyTlOJILHMKM (A) IPEeOCTaBJIAT
pHrodo-mMeuenywn GLA.

[34] Ha durype 12 npencraBJieHEl BeCTepH-OJIOTTUHIN B
BOCCTaHaBJIMBAKIUX YCJIOBUAX IJA KJIETOUHHX JIM3aTOB, COIOEepXalMx
MHTEepHaJIM30BaHHOE aHTUTEJIO K CD63-GAA. Kaxnaga IOIOPOXKa
OpencraBJigeT KJETOUHHX SKCTPAKTH, IIOJIYUEHHEE B OIpeleJIEeHHEE ITHU
[IOCJIe MHTepHaJMz3auuu ©Oejika. Ha na”Heau A TOIpenOcTaBJIeH BeCTepH-—
tJjoT, SOHOMPOBAHHHM aHTHUTeJJoM kK  GAA. AHTUTEJIO kK CD63-GAA
pasMepoM 150 kJa BHM3yaJM3UPOBaAHO C IIOMOINBKD Mapkepa « a.
JlmzocomasibHass akKTHBHad ¢opMa GAA pasMepoM 76 klla BU3yaM3MpPOBaHa
C IIOMOWEBK Mapkepa « b. Ha na”Hegu B HOpencraiBJieH BeCcTepH-0OJIOT,
30HOVPOBAHHEM aHTUTeJoM K hIgG. AHTHUTes o K CD63-GAA pasmepoMm 150
klla BM3yaM3UPOBAHO C IIOMOIBI Mapkepa C —. TaXejiasa Lellb aHTuUTeJa
(50 klla) BuUByaJlM3MpOBaHa C IIOMOmMBI Mapkepa d -—. JleT'kad Lelb
aHTUTeJla (23 klla) BUByalM3MpOBaHa C IIOMOIBI MapKepa € —.

[35] Ha o¢urype 13 HOpelcTaBJIEH BECTEepH-OJOTTHMHI aHTUTeJa K

hGAA. TIlojsoca 76 kla mnpencrapjgeT 3peiyio GAA. Jopoxka 1 COOEpPXUT
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[IeUeHOUHEEe DKCTPaKTH OT I'yMaHuU3MpoBaHHOM CD63 MBIIM, KOTOpad
noJyiyuujia aHTuTejyio kK CD63-GAA, »OOopoXkKa 2 - IIOYKy, -IOOpOXKa 3 -
cepnlie, IOOPOXKa 4 - MKPOHOXHYK MBIIIY, LOOPOXKa 5 - KBaIpMULEINC, U
OOPOXKa 6 — nouadparmy.

[36] Ha o¢urype 14 mnpencTakRJIeH BeCTepH-OJOTTMHI aHTUTeJa K
hGAA Ha BKCTpaKTax TKaHU oT MBI OVUKOTO TUIIa (+/+) n
TyMaHM3UpoBaHHor CD63 (hu/hu) memm uepes 24 yaca [OCJe IOJIYyUeHUS
aHTHUTeJa K hCD63-GAA npu 50 MI/xr. BusyalusMpoBaHa JM30COMaJlbHaS
aKTBHasa ooopMa GAA paszsMmMepoM 76 kla. Jopoxkm 1 u 2 HOpeXCTaBJISA0T
COOTBETCTBEHHO SKCTPAaKTH cepnua oT MbIIem OMKOTO TUIIa u
T'YMaHM3MPOBAaHHEIX . HopoXKM 3 u 4 IpelCcTaBJIART 3KCTPaKTH
MKPOHOXHOY  MBIILE OT MBIIEM IMKOTO THIIAa UM IYMaHM3UPOBAHHLX.
Oopoxky 5 M 6 OpelcTaBJIART SKCTPAKTH OUadpalMH OT MHIIEM OUKOTO
TUIIa M T'YMaHM3VPOBAaHHBIX .

[37] Ha o¢urype 15 mnpencTarBJiIeHa TITUCTOT'paMMa, M3oOpaxammas
OTHOCUTEJIBHOE KOJIMYECTBO aHTUTeJla K MHTETIPUMHY aJbda 7, aHTUTeJa
K CD9 m aHTUTeJla K OUCTPOTJIMKAaHY, HaWIOeHHBEX B MKPOHOXHOM MHIIIlE,
UeTHpEeXTJIaBou MHIIILLE, omadparme, cepnue, [IeUEHy, [IoYKe u
ceJle3eHKe, HOPMaJlM30BaHHOE K YPOBHAM, HaMOEeHHBIM B II€UeHU.

[38] Ha ourype 16 mOpencTabkJieHa TITUCTOI'paMMa, K3oOpaxawias
JM30COMaJIbHOe HalleauMBaHme pHrodo-MeueHHX aHTMTeJdl. Ha ocu Y
IpencTaBJIeHa HOpMaJIM30BaHHasA Bel3UKYJIAPpHad o¢QJyopeclueHIMa. Ha ocu
X HOpencTaBJIEHO KaXIoe aHTUTeJIO CJiIeBa HalpaBo: aHTUTeJIO K myc,
aHTuTeJjo Kk CD63, AHTUTEJIO K IOUCTPOIJIMKAaHY, AHTUTEJIO K M-
KaITepuHy, aHTUTeJio K CD9 M aHTUTeJIO K MHTeTpMHY aJibda 7.

[39] Ha ourype 17 mnOpencTaBJieH TOUEUHHM TIpaduk, n30O0paxawmmm
YPOBHU COIepXaHMSa TUIMKOTEHAa, BHPaXeHHHEe B MUKpOTpaMMax IJIMKOT'eHa
Ha MWLIMI'paMM TKaHM. TKaHb IIoKas3aHa Ha ocu X CcJieBa HallpaBO Kak
cepnlie, KBaIpHUIEIIC, MKPOHOXHAad MBMIla, IvMadparMa M Tpuuernc. Kpyru
(@) mnpencTaBJISKT YPOBHM COIepXaHUs TJIMKOTeHa Yy HeoOpaboTaHHHX
GAA HoOkayTHHX (KO) wMemel, keBanpaTel (H) [OIpedCcTaBISOT YPOBHU
comepXaHMsa TJVIMKOTeHa Yy Memel GAA KO, ofpab®oTaHHEIX aHTUTEJIOM K
mCD63-GAA, TpeyTrOJIbHUKM BEPIMHOM BBepxX (A) OPedCTaBJISOT YPOBHU
comepXaHMsa TUIMKOTeHa y MemeM GAA KO, oBpaboTaHHEIX hGAA, wmu
TpeyTOJILHUKKM BepmuHOoM BHM3 (V) OpelcTaBJIA0RT YPOBHM COIepXaHMA

TJIMKOT eHa N HeoOpaboTaHHBIX MBI e OUKOTO TUIa. ObpaboTKU
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OCYmMEeCTBJISAJIM C I[IOMOMBL TIHUIPOOMHaAMMUECKOM IOCTaBKM KOHCTPYKLUUN
IOHK.

[40] Ha ourype 18 mnpencTaBJIeH TOUEUHHM Tpaduk, W30O0paxKanmmi
YPOBHM COIOepXaHMA IUIMKOT'eéHa, BHPaXeHHEEe B MMKpOI'paMMax IJIMKOT'eHa
Ha MAWJJIMIpaMM TKaHM. TKaHb I[IOoKasaHa Ha ocu X CJieBa HalpabOo Kak
cepnle, KBaIpMLeNC, MKPOHOXHAaA MeIlla, IMvadparMa M Tpulernc. Kpyrm
(®) IHIDpenCcTaBJAKT YPOBHM COHOEpXaHMA IJIMKOTeHa Y HeoOpaboTaHHHX
GAA HOKayTHHX (KO) wMwemelM, kBanpaTh (H) [OpedcTaBJISgRT YPOBHU
comepXaHMs TJIMKOTeHa Yy Memel GAA KO, o6pa®oTaHHBIX aHTUTEJIOM K
mCD63-GAA, TpeyTroJLHUKM BEPMMHOM BBepx (A) OPedCTaBJIART YPOBHU
comepXaHMsa TJIMKOTeHa Yy Memel GAA KO, ofpa®oTaHHBEIX aHTUTEJIOM K
hCD63-GAA, ¥ TpeyTOJILHUKM BepmMHOM BHM3 (V) OpPpedCTaBJIAOT YPOBHU
comepXaHus TJIMKOTEeHa y  HeoOpa®OTaHHHEX  MBIIEN  OUKOTO TUIIA .
O6paboTKM OCYMEeCTBJIAAM C IIOMOWbI I'MIPOIMHaAMMUUECKOM HOOCTAaBKU

KOHCTpYKUMM ITHK.

[41] Ha durype durypa 19 npencraeJjieHa TUCTOTpaMMa,
n3obpaxarmwma g JIUIIa3HY aKTMBHOCTD, BHpPaXeHHYIO B HaHOMOJISAX
cybcrpaTta (4-MeTmayMmbesummbpepusiosieaTra), I'MOPOJM30BaHHOTO B  UYac

(ocer Y) C IOMOmMBK aHTUTEeJa K yC, HaATMBHOM JIM30COMAaJIbLHOM KUCJION
Junassl  (LIPA), ciauToro Oejka aHTuUTeJsio K mnmyc-LIPA (C-KOHLeBOe
CIMAHME TaKeJon Uenu) M LIPA-aHTUTeJiO K myc (N-KOHILeBOe CJMSAHUE
TSAXEJION Lenu) .

[42] Ha o¢urype 20 nperncTarJIeH TOUEUHHM TI'paduk, M300paXKammUi
YPOBHM COIepXaHMd IJIMKOT'€Ha, BHPaXeHHEE B MMKpOI'paMMax IJIMKOT'eHa
Ha MWLIMI'paMM TKaHM. TkKaHb M300paxeHa Ha ocKu X CJieBa HallpaBO Kak
cepnlue, TPHULEINC, KBaIpULeElC, MKPOHOXHAad MeIllla M OInadparMa. Kpyru
(®) IIpenCcTaBJAKRT YPOBHUM COHOEepXaHMA IJIMKOTeHa Y HeoOpabOOoTaHHEX
GAA HoOkayTHHX (KO) wMmpmel, keBanpaTe (H) [OpedCTaBISKT YPOBHU
comepXaHMsa TJIMKOTeHa Yy Memel GAA KO, oBpa®oTaHHEIX aHTUTEJIOM K
mCD63-GAA, TpeyTOJILHUKM BEPIMMHOM BBepxX (A) OPedCTaBJISRT YPOBHU
comepXaHMsa TJUIMKOTeHa Yy Memel GAA KO, o0pab®oTaHHEIX aHTUTEJIOM K
hCD63-GAA, ¥ TpeyTOJILHUKM BepmMHOM BHM3 (V) OPpedCTaBJISOT YPOBHU
comepXaHud TJIMKOTEeHa y  HeoOpa®OTaHHEX  MBIIEN  OUKOTO TUIIA .
O6paboTKM OCYMEecCTBJAJM C IIOMOWbI I'MIPOIMHAMMUECKOM HOOCTAaBKMU
(HDD) xoHcTpykumuy ITHK.

OIIMCAHVE WM3OBEPETEHUA
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[43] HacTosmee n3obpeTeHme He OTPaHUUYEHO OIIMCaHHBIMMA
KOHKPETHEMM BapMaHTaMM OCYWMEeCTBJIEHWS, KOMIIO3MUMAMM, CclocobaMu U
YCIIOBUAMM SKCIEPUMEHTa, I[IOCKOJIBKY TakKMe BapMaHTH OCYIeCTBJIEHUH,
KOMIIOBULINM, CIOCOOH M YCJIOBUA MOTYT BapbUpOBaTh. TepMMHOJIOIUA,
UCIIOJIb3yeMass B IOaHHOM MHOOKYyMeHTe, IpelHasHaueHa TOJILKO IJIg leJjley
ONIMCaHMA KOHKPETHHX BapMaHTOB OCYMEeCTBJIEHUA M He IIpelHa3HadeHa
OHITL  OT'paHMUMBaKImeEy, I[IOCKOJbKY o0f8beM HacTodAmero mu300peTeHusd
ByoeT OTrpaHMUMBATLCSA TOJIBKO HIpujaraeMon GopMyJioM M3obpeTeHud.

[44] XoTda HOpM HOPakKTUUYECKOM OCYIECTBJIIEHUM WM TeCTUPOBaHUU
HacToAmeIro n300peTeHNnd MOXHO [IPUMEeHATE JIOOHE CIIOCOOH u
MaTepralt, aHaJIOTUYHEE ONMCAaHHEM B OAaHHOM  IOKYMeHTe VI
SKBUBAJIEHTHEE UM, B OaHHOM »OOKYMEHTe OIMCAaHBE JIMIE HeKOTOPHe
NPEenIouYTUTEeJIbHEE CIIOCOOH M MaTepHuaJitl. Bce NyObamMkaluuyM, YIIOMSHYTEHE
B IOaHHOM IOKYMeHTe, BKJIOUeHH B JaHHEM JOKYMEHT C IIOMOWBI CCHUIJIKU
BO BCeM CBOeM I[OoJIHOTe. EcCIM He ONpeneJIeHO MHOe, TO BCe
TeXHUUYeCKMe W HayudHHEe TEepMMHE, MCIOJIbE3YeMble B ITaHHOM HOOKYyMeHTe,
MMeIT Takoe Xe 3HaueHMe, KaK 5BT0 OOBUYHO IIOHMMaeT CIelUMallUCT B
ODaHHOMU obJjlacTu TeXHUKU, K KOTOpPOU [IPUHAOJIEXAT HacTodlee
nsobpeTeHue.

[45] TepMMH «JIM30OCOMHEHE OOJI€3HU HAKOIUJIEHMA» BKJIOUAEeT JIodoe
HapylleHNre, BO3HUKIIee B pesyJbTaTe HedpekTa B JIMU30COMaJIbHOM
byHkumm. Ha OaHHHEM MOMEHT MIeHTUOMUMpOBaJM OIpUBIM3UTesHO 50
HapymeHuy, HauboJiee M3BECTHHE M3 KOTOPHX BRJLUalT 3adojieBaHue
Teg-Cakca, 3aboJjieBaHMe T'ome " 3abojyiepaHme HumMmanHa-Iluka.
[TaToreHes 2TUX 3abojieBaHUN O0OBACHAETCHA HaKOILJIEHMEM MIPOAYKTOB
HEeloJIHOTO paspyleHrs B JM30COMe, OOHUHO M3-3a YTpaTH OeJIKOBOM
byHKLIMMA . JIM30COMHEE OOJIE3HM  HaKOILJIeHUS BHIBHBATCSA  yTpaTou
OYHKUMM MM MCTOUleHMEeM BapuMaHTOB B 0OeJjlkax, 4Ybsg HOpMaJlbHad
OyHKLUMA 3aKjodaeTCsa B pas3pylleHVMM WM KOOPIMHAUWM pPa3pylleHUd
JIN30COMAaJIEHOTO  COHOEPXUMOTO. Benxkwu, CBSA3aHHBE C  JIN30COMHEMU
BOJIE3HAMM  HAKOIUJIEHMHA, IIpelycMaTpMBamT (QepMeHTEH, pPeLelTOpPE U
opyrue TpaHCMeMOpPaHHEE OeJlku (HanpuMep, NPC1),
IIOCTTPAHCIALVMOHHEE MOOMOUUMPYKIIKe OelJIku (HamopuMep, CcyJbdaTasy),
OeJiku mepeHoca yepes MeMOpaHy, a TaKkxe HedepMeHTaTUBHEE
KOQaKTOPH n opyrue PacTBOPUMEE BeJikM (HampuMep, GM2

TaHTJIMO3UIHEM aKTUBaTOP) . TakuMm oOpaszoM, JIM30COMHEIE  OOJIe3HU
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HaKOIUJIEHUS OXBATHBAT OOJIbIIe pPacCTPOMCTB KpoMe Tex HapylleHuM,
KOTOPHE BH3BaHE »OePeKTUMBHEIMM (QepMeHTaMM per Se, U BRKJIOYAnT B
cebsa Jmoboe HapylleHMe, BBEI3BaHHOe JIOOBM MOJIEKYJIAPHEM OedeKTOM.
TakyuM 00pas3oM, MCIOJB3YEMHY B IOaHHOM IOKYMEHTEe TepMMH «bepMeHT»
OXBaTHBAaeT Te U3 OPpYyTUX OeJIkOoB, KOTOPHE acCoOUMMPOBAHEL C
JIM3OCOMHEIMM OOJIE3HAMM HaKOIJIeHUAd .

[46] Ilpupoma MOJIEKYJIAPHOTO IIOBPEeXIeHMs BJIMAET Ha TIXEeCThb
3aboJieBaHMSA BO MHOTMX CJIy4Yadx, T. €. IIoJIHasd yTpaTa OQYHKLUUM, Kak
IpaBUJIO, accouMmUpoBaH c npeHaTaJlbHEM W HeoHaTaJlbHBEM
IPOABJIEHMEM U IIpelyCcMaTpMBaeT TIXeJIHe CHMMIITOMH,; YacTMUHad yTpaTa
OYHKIIMM accColMMpOBaHa CO MeHee BHpPaXeHHHM (OTHOCUTEJIBHO) UM 06oJiee
[IO3IOHVM IpOsABJIeHMeM 3abojieBaHMA. Kak TI[OIpaBMUJIO, UYTOOH MCHOPaBUTH
MeTaboJIMUeCKue oedpeKTH B OedUUIMTHEIX KJIeTKax, TpebyeTcda
BOCCTAHOBUTH JIMIIL HeOOJIBIIOE I[IPOILIEHTHOE OTHOIEHME aKTHMBHOCTM. B
Tabauie 1 TIepeumMclIsiTCsa HeKOoTopere M3 06oJiee paclpOoCTpaHeHHBX
JM30COMHEIX 0OoJie3Hel HakKoIJIeHMsa U 0eJIKu, aCCOLMUPOBAHHEE C
yTpaToy  QYHKUMM OpM  HUX. Kak 1npasBwuio, JIM30COMHEE  OOJIe3HU
HaKoOIJIeHMs omnmcaHe y Desnick and Schuchman, 2012.

[47] JIN30COMHEE BoJie3HU HaKOILJIeHU S MOTYT OHTH
CUCTEeMaTU3MPOBAaHE II0 THUIIY NIPOAOYKTa, KOTOPHM HaKalllIMBaeTCcsda B
nedeKTUBHOM JM30coMe. COMHTOJIUIMIOR MpencTaBjsgeT cobol KJacc
3aboJieBaHM, KOTOPHE IopaxailnT MeTador3M COMHTOJUIMIOB, KOTOPHE
ABJIATCA JMOMOaAMM, COOEepXallMMM XWUPHBEE KUCJIOTH, COeIMHEeHHEEe C
aludaTmUde CcKUMA AMMHOCIIUPTaMu (obzop B S. Hakomori,
«Glycosphingolipids in Cellular Interaction, Differentiation,

and Oncogenesis», 50 Annual Review of Biochemistry 733-764, July

1981) . HakormjieHHBle NOPOOYKTHE COMHITOJIUIIMOO3a BKJIOUAKLT B Ceb4d
TaHTJIMO 3UIOH (HampuMmep, 3aboJIeBaHue Tega-Cakca), TJIMKOJIUIIM O
(HampumMep, 3aboJyieranne dabpu) M TJIOKOLepebpO3UIL (HampuMmep,

3aboJjieBaHMe l'ome) .

[48] MyKoOmoJIMcaxapmumnos npencraejgeT cobom TPYIIIY
3aboyieBaHuM, KOTOpPEE IopaxkainT MeTaboJiM3M IJIOKO3aMMHOTJIMKAHOB
(GAGS MM MyKOIIOJIMCaxXapMIOoB), KOTOPHE OIpelcTaBJIAT CcoOOM IJIMHHHE
HepasBeTBJIEHHHE lelM IIOBTOPAKMUXCS OUMCAXapUIoB, KOTOPHE IIOMOTAT
CTPOUTEL KOCTL, XpPSAM, CYXOXWUJIMSA, POTOBUILY, KOXY U COEOVHUTEJILHYIO

TKaHb (0630p B Muenzer, «Early initiation of enzyme replacement



20

therapy for the mucopolysaccharidosesy, 111(2) Mol. Genet.
Metab. 63-72 (Feb. 2014) ; Sasisekharan et al., «Glycomics
approach to structure-function relationships of
glycosaminoglycans», 8 (1) Ann. Rev. Biomed. Eng. 181-231 (Dec.
2014)). HakoIJIEHHHE IMIPOOYKTH MyKOIIOJMCaxapuiosa BKJUYalT B cebda
TenapaHa cyJabdaT, IOepMaTaHa cyJbdaT, KepaTHHa CyJlbdaT, pasJIMUHEE
bopMEI XOHOPOUTHHa CyJbdaTa U IHaJIypOHOBYK KUCJIOTY. Hamopumep,
cuHIpoM Mopkmo A Tula o0yciaBiMBaeTcsa OeheKToOM B JIMB0COMAaJIEHOM
bepmMmeHTe rajlakTosa-6-cyiabdpaT-cyiibpaTasza, KOTOPLIM [IPUBOIOUT K

JIM30COMaJIEHOMY HaKOIIJIEHNWO KepaTrHa cynsdaTa n XOH,]IpOMTMH—6—

cyJibdaTa.
[49] BoJjie3HM HakOILJIeHMA TITJIMKOT'eHa (Takxe M3BeCTHHE Kak
TJIMKOTEeHO?3) ABJIAITCA pPesyJIbTaTOM HeCcIocobHOCTHU KJIETKU K

MeTaboaImMaMy (K CO3OaHMI0 WMIM paspylleHrio) TJIMKoT'eHa. MeTabosm3Mm
TJIMKOT eHa MoOOepupyeTcsa pa3JIMUYHEMA bepMmeHTaMM W IpYITMMA
OeJsikaMu, B TOM  UMCJIe TJIoKo3a-6-pochaTazoi, KMCJION aJisdha-
TJIOKO3UIA30M, JIMHEeapu3yIVM TJIMKOTeH G(QepMeHTOM, pa3BeTBJIISONMM
TJIMKOTEeH (epMeHTOM, MHIIeUHOW TJMKoTeHboCchopmIasol, IIeUeHOUHOM
TJIMKoTeHdoChHoOpMIIasoM, MBEIIEUHOM bochodpyKTOKMHAZOM, KMHa30M
bochopmiiaszm, IIE€PEHOCUMKOM IJIIOKO3H, aJibmoJla3oy A, ©0eTa-2HOJIa30M u
TJIMKOTEHCUHTA30M . TUNMYHAa g BoJIe3Hb JIM30COMAaJIbHOTO
HaKOIUJIEHMS/HaKOIJIeHUd ITJIMKOTeHa I[IpencTaBjigeT coboi 3abojieBaHMe
IlomMrie, OpM KOTOPOM IedeKTUMBHAS KUcIas aljbda-ITJIoKo3MIasa BHBLHBAET
HaKoIlJIeHue TJIMKOT eHa B JIM30COMax . CHUMIIT OMEL BKJIIOUAIT
TeraToMeTajivMio, MHIIeUHYID cJad®oCcTh, CepleuHyld HeIOCTAaTOUHOCTL, a B
cyaydae MHOAHTMILHOTO BapuaHTa CMepTh B BO3pacTe OO 2 JeT (cM.
DiMauro and Spiegel, «Progress and problems in muscle
glycogenosis», 30(2) Acta Myol. 96-102 (Oct. 2011)).

[50] «BuoTepaleBTHUUECKUM KOMILJIEKC» BKJIoUaeT B cebsa (1) onuH
BeJIoOK, KOTOPHM COIepXuT ©OoJiee uUYeM OIOMH OQYVHKIMOHAJLHEM IOOMEH,
(ii) ©OeJyloK, KOTOPHM COIDEepPXUT 0OoJiee UeM OOHY IMIOJUIENTHUIHYI Illelb,
u (iii) cMecp ©OoJiee uYeM OOHOTO ©OeJka WM 0o0Jiee UYeM OIHOTO
noJuIenTuna. Kak OpaBuJIO, TEepMUH IIOJUIENTUI» O3HavaeT OTIeJIbLHY
1lellb aMMHOKMCIIOT, CBSA3aHHBIX BMECTe IIOCPeICTBOM IIENTUIHEX CBSA3eM.
TepMUH «OeJIOK» OXBATHBAET TEPMUH IIOJUIIEITUO», HO TakXe BKJIOUAET

QoJiee CJIOXHEE CTPYKTYpPE. TO eCTb OTIOEeJILHEM IIOJIMIIENITUL SBJISETCS
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OeJIKOM, ¥ OpM 9STOoM OeJIOK MOXeT CcoIOepXaTk OIMH wiIu 0OoJiee
INOJIUIIENTUOOR, aCCOoOUMUPOBaHHBIX B CTPYKTYPY DoJiee BEICOKOTO
nopganka. HamopuMmep, TeMOTJIOOMH ABJIAeTCA OeJIKOM, COoIepXallMM UeTHpe
NOJIUIIENTHIA & OBa ajgboda-1TIJoOMHOBHIX  IIOJIMIENTHMIa ¥ »OBa 0OeTa-—
TJIOOMHOBEIX [IOJIMIIENTHIOAa . MUMOTJIOBMH TakKXe ABJjAeTcHd OeJIKOM, OOHaKO
OH COIEPXUT TOJBKO OIMH MUOTJIOOMHOBHIM IIOJUIEITHUL .

[51] EBuoTepaleBTHUUECKUM KOMIIJIEKC COIEPXUT OIOUH MiIu 0oJiee
IIOJIMIIENITUIOR M MMeeT II0 MeHbllel Mepe IOBe OYVHKUMM. OOHa M3 DTUX
OYHKLMM 3BarjoyaeTcs B 3aMelleHuM OedpeKTUMBHOM aKTUMBHOCTM OeJika,
ACCOLUMMPOBAHHOM C JIM30COMHOM OOJIe3HbLI HaKOIJIeHMS. IpyToM M3 D2TUX
OYHKLMM 4BJISeTCS CBA3HBaHMe ¢ 200eKTopoM MHTepHalMs3aluuu. TakuMm
obpasoM, OIVIH NOJIUIIENTHU, KOTOPHM obecrieunBaeT AKTUBHOCTD
JIM30COMaJILHOTO ©Oelka (HanpuMmep, O(epMeHTaTHMBHYK aKTMBHOCTBL WJIM
AKTUBHOCTE I[IepeHOCUMKa,; TaKXe M3BeCTHYKR KakK aKTUMBHOCTL OeJika,
CBA3aHHOTO C JIM30COMaJlbHEIM 3abojieBaHmeM (LSD-RP)) M CHoCoOOHOCTH
CBA3HEBATBECA C 200eKTOPOM MHTEepHaIM3aluKM (Takke M3BECTHYKD Kak
aKTMBHOCTBL OeJiIka, CBA3HBamMeI'o »>0PeKTop MHTepHalnzauuu (IE-BP),
opencraBJgeT coboM OuoTepaleBTUUECKUM  KOMILJIEKC. Takxe CMecChb
OeJIkOB, TI'Ie oIMH ©OeJilok obJjajaeT (QYHKIMeM JM30COoOMaJibHOTO OeJika, a
opyron ©6ejok objamaeT AKTUBHOCTBLID CBA3HBaAHMA C 50OeKTOpOM
MHTepHalIu3auuu, IIpencTaBsseT cobol OMuoTepaleBTUUECKUM KOMILJIEKC.
Ha ourype 1 wusz00paxeHH pPa3JIMYHBEE IIPUMEPH OMOTepaleBTUUYECKUX
KOMILJIEKCOB . B OIOHOM opruMepe (burypa 1, IaHeJb A)
BuoTepalneBTUUSCKUY KOMIJIEKC COOEPXUT JIMBOCOMAJILHEIY  BaMelaliomni
Bejsiok (LSD-RP, MmpencTaBJIEHHBM mIeCTUYTOJILHUKOM) M OuclIeludprueckoe
anTuTreJio (1E-BP), KOTOpoe CBA3HBAETCH C JIM30COMAJIBHHM 3aMelallyM
feJIkoM (IIYHKTUMPHEE JMHUM) U 30Q0eKTOpOM MHTepHaIM3auuu (KUPHEE
JMHMM) . B »aHHOM cJydyae OIOHO ILJIeduo OUCIeLUMPMUECKOTO aHTuTeJa
HEeKOBAaJIEHTHO cCB43bpBaeTCca ¢ LSD-RP, a »Opyroe ILJIeUO HEKOBAJIEHTHO
CBA3HBAETCI C 50PeKTOPOM MHTepHalIM3aluuu ¢ obecliedeHrMeM TeM CaMbM
VHTepHalIn3aluu 3aMemaomero Oejka (LSD-RP) B Jmsocomy. B IOpyrom
npuMepe (maHeJib B) OMOTepalleBTHUUECKMM KOMILJIEKC COOEepPXMUT OIOMH
BeJlok, CcoIepXamuy »OBa IOJUIIENTHIAa, OPM STOM OIOMH IIOJIUIIENITUI
objamaeT ¢yHKIMerm LSD-RP, a ngpyrou ob6jdazmaeT oyHKumen IE-BP. B
ODaHHOM cJydae LSD-RP cauT ¢ FC-IOMEHOM UMMMYHOIUIOOYJIMHA  WMJIMU

KOHCTAHTHOM o06JlacTh0 TIKEJIONM Leny, KoTopasd accouummpyeTcs C Fc-
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OOMeHOM IoJiyaHTuTeja K LSD-RP, ¢ of6pasoraHreM OMOYHKUIMOHAJIBEHOI'O
OMOTepaneBTUUEeCKOTO KOMILJIeKCaA. BapuaHut OoCyIleCTBJIEHUA,
n300paXeHHE Ha IaHeJu B, aHaJJoTMueH TaKOBOMY Ha IHaHelu A, 3a
UCKJIIIOUeHMEM TOT0O, UYTO LSD-RP KOBAJIEHTHO IIPUCOeIMHEeH K OIOHOMYy M3
IIOJIYaHTUTeJI, a He II0CPeldCTBOM B3aMMOIEMCTBUSA AaHTUTEH—-aHTUTEeJIO II0
BaprabesIbHOMY IOMeHY MMMYyHOIJIOOYJIMHAa I[IOJIyaHTuTela.

[52] B mpyrux IpuMepax OMoTepaleBTHUUEeCKMM KOMILJIEKC COCTOUT

nus LSD-RP, KOBAJIEHTHO CBA3aHHOTO (HemmocpeICTBEHHO NI
OIIOCPEenOBAaHHO yepes JIMHKEP) C IE-BP. B OIIHOM BapMaHTe
OCYIIEeCTRJIEHUA LSD-RP IpUCoOenMHaeTCAa K C—-KOHIIY MOJIEKYJIEL
VMMYHOTJUIOOYJIMHA (HampuMep, K TOXeJOoW Uenu WIu, B KauecCcTBe
aJbTepHaTUBH, K JIeTKOM lLelu). B IOpyI'MxX BapMaHTax OCYIeCTBJIeHUI

LSD-RP [IpPUCOEenVHAeTCA K N-KOHIY MOJIEKYJIEL MMMYyHOTJIOOYJIMHA
(HampuMmep, K TOXKeJION LelM MM, B KadeCTBe aJIbTepPHAaTMBEH, K JIeTKOU
neny) . B IaHHEIX IIpUMepax MOJIEKYJIOM MMMYHOTJIOOYJMHa ABJideTcsa IE-
BP.

[53] TepMMHEL «BOeJIoK, CBA3aHHHM C JIM30COMHOM  OO0OJIe3HBI
HakOIJIeHNA» MM «LSD-RP» o3HauawT JoOoy 0OeJIoK, aCCOLUMMPOBAHHEM C
DTUOJIOTHEN WM  (UBMOJIOTHMUeCKUMM 20deKToM  JIM3OCOMHOM OoJIe3HU
HaKOILJIEHNA . LSD-RP npenycMarpmuBaeT AKTUBHEM bepmMmeHT,

TPAHCIOPTHEM OeJIOK, pelelTop WIM AOpyTol OeJIoK, KOTOPHM SABJISEeTCH

nedeKTUBHEM u KOTOPHIM XapakTepmusyercsa Kak MOJIEKYJIAPHOE
IIOBpPEeXIOeHue, BRHIBHIBAKIEe 3aboJieBaHue . LSD-RP TaKxe
npenycMaTpuBaeT Jrrodom HeJIoK, KOTOPHM MOXeT obecrnieumMBaTh

AHAJIOTHMUYHYKD WM OOCTATOUHYID OUMOXMMMUECKYID WMIM (QU3MOJIOTUUECKY
aKTMBHOCTE, KOoTOopad 3aMeHsaeT VI oBxXoIUT MOJIEKYJIAPHOE
[IOBpexXneHre Inpu 3abojieBaHMM. HamnpuMep, TEPMMH «MU303UM» MOXET
MCIIOJIE30BaTLCA Kak LSD-RP. [TonMepEL OeJIkoB, CBA3aHHHEX C
JIM30COMHOM B0JIE3HB HaKOIIJIeHW S, BKJIOUAT B cebsqa Belku,
IpUBeOeHHHe B Tadjauile 1 KaK «BOBJIEUEHHHM (QepMeHT/0eJIoK», a TaKxe
JIOO0OM MBBECTHHM WMJIM OTKPHTHM IIo3XKe OeJIOK MIM OPpYyTVID MOJIEKYJIY,
KOTOpHE O0OXOOAT MOJIEKYJIAPHEM OedpekT IOIpM  JM30COMHOM  OOJIe3HU
HaKOIIJIEHUA .

[54] B ciuyuae 3abojiepaHuda IloMle, IpM KOTOPOM MOJIEKYJIAPHEM

nedpekToM HABJSeTCI ITedeKT B O-IJIOKO3MIA3HOM aKTMBHOCTHM, LSD-RP
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openycMaTpreaeT ajib@a—-IJIoKO3KIasy UYeJIOBeKa U «U303UMHEY», TaKue
Kak »OpyI'Me ajbda-IJIIOKO3MIOAa3k, CKOHCTPYMPOBaHHas pPeKOMOMHAHTHAMA
aJyibda—-ITJIoKo3Mnasa, opyrue TJIIOKO3U A 3E, PeKOMOVHAaHTHEE
TJIIOKO3M I a3EL, Jbor  BeJiok, CKOHCTPYMPOBAHHEM C  BO3MOXHOCTBLI
TUOPOJSIMN3a KOHILIEBOT'O HepeOyLUMpyKRIeTo 1-4-cBA3aHHOTO ocTaTKa
anbda-TJIOKO3E C  BHCBOOOXIEHMEM OOHOY MOJIEKYJIH  aJibda—TJIIOKO3H,
Jgiodort  depmeHT EC 3.2.1.20, OpMPOOHHE WM pPeKOMOMHAHTHEE IIPU
HM3KOM pH yIJIeBOIOHEHE TI'MIOPOJas3s OJA IJIMKOT'eHa MM KpaxMaJloB, a
Takxe TJIMKO 3WJITUIOPOJIa S, Takue Kak caxapas3a-mu3oMajibTasa,
MaJlbTasza—IJIKoaMumuiiasa, JoKosunasa II u HeWTpaJjbHasd  aljbda-
TJIIOKO3Knasa,

[55] TepMH «UMHTepHaJIusyomuy sddekTop» BRJUaeT OeJIoK,
KOTOPEM CHOCOOeH MHTEpHaJlIM30BATHCSA B KIETKY, WJIM KOTOPHM B
IIPOTHMEBHOM CJlydae Yy4YacTBYeT B pPeTpol'palHOM MeMOpPaHHOM TpaHCIIopTe
WM  CIOCOOCTBYeT eMy. B  HEeKOTOPHX CJydYasax MHTepHaJIU3YyKIUi
sddbexTOP npencrTapjigdeT cobon OeJioK, KOTOPHEM noneepraercsd
TPaHCUMUTO3Y; T. e. OeJIOK MHTepHaJIM3yeTCs C OINHOW CTOPOHH KJIETKU
M TPAHCIOPTUPYETCHA Ha IOPpYIYID CTOPOHY KJIETKM  (Hampumep, OT
anMKaJbHOM K 0aszajibHOM) . BO MHOTMX BapMaHTax OCYIeCTBJIeHUI
MHTepHaIM3yomul 50OeKTOpHEM OeJlIoOK IIpenacTaBjisgeT cobom  0eJloK,

SKCIPEeCCUPYEMEI  Ha  KJIETOUHOM  IIOBEPXHOCTH, UM PacCTBOPUMEI

BHEKJIETOUHEM  OeJIOK. OmoHakoO B  HacTodAmeM M300peTeHMM - TakKxe
paccMaTpuUBaKnTCa BapUaHThH OCyMeCTRBIJICHUS, B KOTOPHBIX
VHTePHAaJIM3YInI >bbeKTOPHLIM feJiok DKCIIPecCcUupyeTcs BO
BHYTPUKJIETOUHOM KOMIIapTMEeHTE, TakoM Kak SHOOCOMA,

SHOOIJIa3MAaTUUECKUM PeTHKYJIYM, alnapaT I'oJbIXM, JMu3ocoMa UM T. 1.
Hanpuwmep, OeJiky, yyacTByKimme B peTporpaiHOM MeMOpaHHOM
TpaHCIOPTe (HampuMep, IOYTU OT PaHHUX/PelUupPKYIIUPYIUX SHIOCOM K
TpaHCc-ceTu ['OJNBIXM), MOTYT CJAYXUTE B KadeCTBe MHTEPHAJIU3YKIUX
20OEeKTOPHEIX OeJIKOB B Pa3JIMUHBIX BapmMaHTax OCYIIeCTBJIEHUSA
HacToAmero m300peTeHMd. B JmodoM cjyuyae cCceAs3wHBaHue IE-BP ¢
VHTepHaIU3YOIM 50OeKTOPHEIM OeJIKOM I[IPUMBOOUT K TOMY, UTO BeChH
BuoTepaneBTUUECKUY KOMILJIEKC M JIoOHe CBS3aHHHE C HUM MOJIEeKYJIH
(HampumMep, LSD-RP), Taxkxe MHTEePpHAJIN3ZYITCHA B KJIETKY . Kaxk
ODBACHAETCA HMXe, MHTepHaJusywimre 2¢0PpeKTopHEe O JIKM BKJIOUAT

OeJiky, KOTOPEIE HEIIOCPpedCTBEHHO MHTEPpHalIM3yrnTCA B KIIETKY, a TaKXe
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OeJIkM, KOTOPHE OIOCPeIOBAHHO MHTEPHAJM3YITCSI B KIETKY.

[56] VHTepHalIMU3yKolIMe 20beKTOPHEE OeJiky, KOTOPHE
HEeIIOCPEeLCTBEHHO MHTEePHAaIM3YyITCd B  KJETKY, BKJIOUAKT B Cceb4a
CBA3aHHEE C MeMOpaHOM MOJIeKyJIEL I[I0 MeHBIleM Mepe C  OOHUM
BHEKJIETOUHEIM IOMEHOM (HalIpuMmep, TpaHCcMeMOpaHHEEe OeJIKM, GPI-
3asgKOpeHHEe OeJIKM ¥ T. IO.), KOTOPHEe I[OOBepralTcsa KJIeTOUHOMU
MHTEepHaNIM3alUUM U OPEenlouTUTeJIbHO o060pabaTHBAalTCA [NOCPEeOCTBOM IIyTU
BHYTPUKJIIE TOUHOM nerpalalun u/Uim PELUUPKYJIALUA . KoHKpeTHEE
HeoTl'paHMUMBaKIME I[IPUMEPH MHTEPHaIMIYRINX HSOQEeKTOPHEX OeJIKOB,
KOTOPEE HEINOCPeICTBEHHO MHTEPHAIMU3YITCA B KIETKY, BKJIOUAT,
Hanpumep, CD63, MHC-I (HamnpmMmep, HLA-B27), Kremen-1, Kremen-2,
LRP5, LRP6, LRP8, peunenrtop TpaHcdeppuHa, LDL-pelenTop, peLelTOop
Benxka 1, poncreeHHoro LDL, ASGR1, ASGR2, 0eJlok-2, [IOIOOHHM
DeJIKy-TIpeOmeCTBEHHUKY aMmIomna (APLP2), arieJIMHOBEIA pelenTop
(APLNR), MAL (MMeJMHOBHM U JMMOOLMTAPHHM OeJIoOK, TakKXe M3BeCTHHM
kak VIP17), IGF2R, H+ AT®asy BaKyoOJAPHOTO  THUIIE, pelenTop
INQTEPUMHOTO TOKCHMHa, OGOJIaTHHM pelelTop, IJIyTaMaTHHE pPelelTOpPH,
TJIy TaTUOHOBEHE PEeLelTOPH, JIEIITUHOBLLE PELelTOPEL, CKaBeHIXep-—
peluenTtops (HanpuMmep, SCARA1-5, SCARB1-3, CD36) m T. O.

[57] B omnpenejleHHHX BapMaHTax OCYWEeCTBJIEHUS MHTEPHAJIU3YIUA
sbdexTOop npencTaBygeT coboM pelenTop nOpoJjakTuHa (PRLR). Bruio
oBHapyXeHO, uTo PRLR mpencrTaBjageT cof®olM He TOJbKO MUIIEeHbL IJIg
ONpeneJIeHHEX  TepaleBTUUeCKUX  IIpUMeHeHUM, HO TakKXe  ABJIAeTCHd
S20OEKTUBHEIM MHTEPHAIUIYIIUM 500eKTOPHEM OeJIKOM Ha OCHOBaHMM eTo
BEHICOKOM CKOPOCTM MHTepHalIM3alluM M BO300OHOBJeHMA. I[loTeHIMasl PRLR
Kak VHTepHaJIN3YRIeT o 50OeKTOPHOTO DeJika, HallpuMep,
IpoMJIInCTPprpoBad B WO 2015/026907, Tme mokasaHo, inter alia, 4YTO
anTuTeJsia K PRLR 500eKTHBHO MHTepHalIM3yoRTCsA PRLR-»KCIpecCUPYOIMMA
KJeTkaMM in vitro.

[58] B OompeneJIeHHEIX BapMaHTax oCymeCcTBJIEHUS sbderTOp
MHTEepHaIM3alUM OpelcTaBJIgeT CcoOOoM CHeUMOUUHEM I[I0 OTHOMEHUD K
[IOUKe MHTEPpHAaJIM3aTop, Tako kKak CDH16 (Cadheri-16), CLDN16
(Claudn-16), KL (Klotho), PTHIR (peuenTop napaTupeomuoHOTO
TOpMOHa ), SLC22A13 (CceMeMCTBO TPaHCIOPTEPOB PAaCTBOPEHHHX BeleCTB
22 npencraBuTesb 13), SLCS5A2 (KOTpaHCHIOPTEep HATPUA/TJIOKO3H 2) U

UMOD (ypoMONYyJIMH) . B OpyI'MX OIpelelIeHHHX BapMaHTaxX OCYIEeCTBJIEHUSI
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50PeKTOP MHTepHalIM3alum npencraBJisgeT cobon CHeUU@UUHBIL  II0
OTHOIMEHMI K MHIIIAM MHTepHalIM3aTop, Tako¥ xak BMPRIA (pelenTop
KOCTHOTO MopdoTreHeTHnueckoro Oeyika 1A), M-KanrepmH, CD9, MuSK
(kMHaza, crieumdpmuHag ife) OTHOIIEHUIO K MBOILIAM) , LGR4/GPR48
(peuenTop 48, CONPSXeHHEM C G-0eJIKOM), XOJMHEPIUMUeCKUN pelelTop
(HUKOTMHOBEIN) ansdha 1, CDH15 (Cadheri-15), ITGA7 (MHTeTPUH
anlrda-7), CACNG1 (cy®peImMHMlla T'aMMa-1 KaJlbLMeBOT'O KaHaJjla L-
Tuna), CACNALS (cyd®beimHmMlLa ajbda-15 KajlbLMeBOI'O KaHalJja L-Tumna),
CACNG6 (cybBmeIMHMIIa TI'aMMa—-6 KaJlbLIMeBOI'O KaHaJla L-Tumna), SCNI1B
(cybpenuHuila OeTa-1 HaTpMeBOT'O KaHaja), CHRNA1 (cybwenuHMIla
anbda ACh-peunentopa), CHRND (cydbwemmuHuula IOeJbTa ACh-penentopa),
LRRC14B (Bejyokx 14B, coIepxamui OO0TaTHM JIeMUIMHOM MHOBTOpP) M POPDC3
(Beyjox 3, comepxamuy OOMeH Popeye). B HeKOTOPHX BapMaHTax
ocymecTBJIeHUSA 20PeKTop MHTepHalM3alluM IOpeldcTaBjseT cobow ITGA7T,
CDh9, CD63, ALPL2 wmum PPRLR.

[59] B BapMaHTax OCYIleCTBJIEHUA, B KOTOPHIX sbderTOp
MHTepHamM3auuu (IE) HeloCpeOCTBEHHO MHTEePHAaM3YyeTCd B KJIETKY,
IE-BP MOXeT IpencTaBJIaATh cobon, HanpuMmep, AHTUTEJIO MJIn
AHTUT E€HCB A 3HB Al bparmeHT aHTuTesNa, KOTOpPEHE crieumudprUueCcKm
cpaszpBaTCa  Cc  1E, WM JMT'aHm WM 4YacTb JHMIaHnoa, KOTOPEIE
crieumMdmUUeCKu B3aMMOIEeNCTBYIIOT C IE. Hanpumep, ecyn IE
npencraBjsgeT cobor Kremen-1 wmim  Kremen-2, 7O E-BP MOxerT
comepxaTh JiMraHn Kremen (HanpuMmep, DKK1) i ero Kremen-
CBA3HBAKIYH YacTb MWMJIM COCTOATH M3 HMX. B KauecTBe »OPYyITOIO
npuMmepa, ecau IE dgBjIgeTcd pPelelNTOpHOM MOJIEKYJIOM, TaKoM Kak
ASGR1, To IE MOXeT coIepXaThb JMITaHI, CHeUMOMUHLEM I1I0 OTHOMEeHUID K
peuenTtopy (HampuMmep, acualjiooposzoMmykomna [ASOR] wmiam 6GeTa-GalNAc),
WM €70 pelelTOp—-CBA3HBAKIYK YacThk MM COCTOATH W3 HUX.

[60] VHTepHalIU3yKolme 5dbbeKTOPHEE OeJiky, KOTOPHE
OIIOCPEelOBaHHO MHTEPHAJM3YRTCHA B KJIETKY, IpelyCcMaTpUBanT OeJIKU U
[IOJIUIIEITUIHL, KOTOpPEE caMu IIo cefe He  MHTEPHaJIM3yoTCHI, a

VMHTEPHAJIM3YITCHA B KRIIETRY IIOCJIe CBA3SEBIBAHMA MJin VIHEIM O@paBOM

accoumaiumm cO BTOPEIM OeJIkoM I IIOJINIIEII TV IO OM, KOTOprﬁ
HelloCpedCTBEHHO VMHTEPHAJIM3yeTCA4d B KJIIETKY . Beinku, KOTOPEE
OIIOCPEeIOBAHHO VMHTEPHAJIM3YKTCA B KRJIIETKY, InpenycMmaTpmMBarnT,

HalripnuMep, pacTBOPVIMBEIE JIMI'aHIEL, KOTOPHE CIIOCOOHEl CBA3BBATBLCHA C
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VMHTepHalIu3yoIen pelenTopHOM MOJIEKYJION, SKCIpeccupyeMomn Ha
KJIETOUHOM IIOBEPXHOCTM. HeoTl'paHMUMBAKIMM [IPVMMEPOM PAaCTBOPMMOTIO
JMurTaHma, KOTOPEHIM (oImoCpPemoOBaHHO) VMHTEepHAaJIU3yeTCa B KJIETKY

[IOCPeICTBOM €TI0 B3aMMOIOEMCTBUSA C MHTEPHAJIUIYKIEN pPelelTopHON
MOJIEKYJIOM, BKCIPeCcCUpyeMOM Ha KJIEeTOUHOM IIOBEepPXHOCTM, SABJISETCH
TpaHcbeppMrH. B BapmaHTax OCylleCTBJIeHUA, IT'oe IE mOpencraBigeT
cobor TpaHCcheppUH (MM OpyToM  OIIoOCPpelOBaHHO MHTEePHAJM3YeMBI
BeJiok), cBA3HBaHMe IE-BP ¢ IE ¥ B3auMomeMcTBMe IE C pelLenTopoM
TpaHchepprHa (MM IOPYTOM MUHTepHaJM3YWIeM pelelTOPHOM MOJIeKYJION,
SKCIpecCUpyeMoy Ha KIJIeTOUHOM IIOBEePXHOCTH) IMIPMBOIMUT K TOMY, UTO
Becb IE-BP u JoOBHEe MOJIEKYJIH, CBS3aHHBEE C HMM (HanpuMmep, LSD-RP),
VMHTEepHaJIM3YITCI B KJIeTKY OIHOBPEeMeHHO C MHTepHalu3auuent IE m ero
IapTHeEpPa IO CBA3HBAHUI.

[61l] B BapmaHTax OCYIECTBJIEHMS, B KOTOPHX IE omocpemoBaHHO
MHTepHaJInu3yeTCsa B KIJIETKY, IE-BP MOXeT IpencTaBJIaATh coboii,
HanopuMep, aHTUTeJIO WJIM aHTUTIeHCBA3HBalmMUY (paTrMeHT aHTuTesa,
KOTOPHE CHelUMIUUECKM CBA3HBawTCA C 1K, WIM pelLenTop WIM YacThb
pelenTopa, KOTOpHEe cHeluudruuecKM B3aUMMOIEMCTBYIT C PaCTBOPMMEM
20OEeKTOPHEM OeJIKOM. Hanpuwmep, ecJin IE pencraBJdgeT cobon
LMTOKMH, TO IE-BP MOXeT COIOepXaThb COOTBETCTRYKIUM PEeLelTop
UMTOKMHA WMJIM €TI0 JIMIT'aHO-CBASEBAKILY YaCTb WMJIM COCTOATH M3 HUX.

[62] [IpumMepoM IE ABJIAETCA CDhe63, KOTOPHM ABJIAETCHA
npencTaBUTeJIEM TeTpPaclaHMHOBOTO cCyIepceMelcTBa OeJIKOB KJIETOUHOM
[IOBEPXHOCTHM, KOTOPHE IlepecekalnT KJIeToOuHYID MeMOpaHy UYeTHpe pas3a.
CD63 B»KCHOpeccHUpyeTcsda NpaKTHMUeCcKM BO BCexX TKaHfAX M, KakK [oJjaranT,
BOBJIEKaeTCHad B (QOpMMPOBaHMe U CcTadbuMiIM3alMilo KOMIIJIEKCOB IIepellauM
curHajla. CD63 Jokalu3yeTcsa B KJEeTOUHOM MeMOpaHe, JM30COMAaJIbHOM
MeMOpaHe ¥ [O3OHEMW BHIOCOMaJIbHOM MeMOpaHe. Kak wm3BecTHO, CD63
ACCOLMMPYET C UHTeTrpMHaMM UM MOXeT OHTL BOBJIeUEH B DSIUTEJIMAJIbHEM—
Me3eHXMMaJIbHEM Iepexon. CM. H. Maecker et al., «The tetraspanin
superfamily: molecular facilitators», 11(6) FASEB J. 428-42, May
1997, m M. Metzelaar et al., «CD63 antigen. A novel lysosomal
membrane glycoprotein, c¢loned by a screening procedure for
intracellular antigens in eukaryotic cells», 266 J. Biol. Chem.
3239-3245, 1991.

[63] IpyruMm npumepoM IE aBJIAeTCHS HONOOHBEM IIpellleCTBEHHUKY
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amMmmJionga-6eTa (Ad) feJlok 2 («APLP2»), IIOBCEMECTHO
BKCIPECCUPY EMBI npencraBUTElb CeMelCTRa APP (Beqka-
IpeldlleCTBEHHVKa aMuiouza). APLP2 npencrabisgeT CcoOOM CBS3aHHEM C

MeMOpaHoOM  0OeJIoK, KOTOPEHM, Kak M3BEeCTHO, B3aMMOINENCTBYeT C
MOJIeKyJlaM/ TIJIaBHOT'O KOMILJIeKCa IMCToCcOoBMecTuMocTu (MHC) xJjacca I
(HampmuMmep, Kd). OH cBasmBaeTcs ¢ Kd Ha KJIETOUHOM IIOBEPXHOCTH U
MHTepHalIu3yeTCcsa KJIaTPpMH-3aBUCUMHM o0Opa3oM BMecTe ¢ Kd. Cm. Tuli
et al., «Mechanism for amyloid precursor-like protein 2
enhancement of major histocompatibility complex class I molecule
degradation», 284 The Journal of Biological Chemistry 34296-
34307 (2009).

[64] pyruMm nOpuMepoM IE 4BJSeTCS OPOJAKTUMHOBHN PELEeNnTop
(PRLR) . IIpOJIaKTMHOBHIM pelLEeNTop ABJIAETCSa IpelCcTaBUTeJIeM CeMelCTBa
IUMTOKMHOBEIX PeLUeNTOpOBR I TUIa M OpYM CBA3HBAHUM C JIMTAHIOM MU
NocJieOylomen OUMepU3aluM aKTUBUPYET «THUPO3MHKMHa3E Jak2, Fyn wu
Tec, o¢ochaTazsy SHP-2, odakTop oOMeHa I'YAaHMHOBHX HYKJIEOTUIOB Vav u
CyIlpeccop Iepenaum curHajla SOCS», (cm. Clevenger and Kline,
«Prolactin receptor signal transduction», 10(10) Lupus 706-18
(2001), pedeparT) . [IposIaK TUHOBHM peLenTop nonBepraeTcsd
SHOOUUTOTUUECKOMY PEeUUKIIMHTY UM MOXeT OHTH HalOeH B JIM30COMAaJIbHEIX
bpakumax. Cm. Genty et al., «Endocytosis and degradation of
prolactin and its receptor in Chinese hamster ovary cells stably
transfected with prolactin receptor c¢cDNA», 99(2) Mol. Cell
Endocrinol. 221-8 (1994); wu Ferland et al., «The effect of
chloroquine on 1lysosomal prolactin receptors in rat livery,
115(5) Endocrinology 1842-9 (1984).

[65] Kak McHOJB3YyeTCd B IOaHHOM IOOKYMEeHTe, «MMMYyHOJIOTMUecKasd
peaxkuua» KaK M[OpaBUJIO, O3HavaeT MVMMYyHOJOTMUECKMY OTBeT I[IallMeHTa
Ha TOCTOPOHHUM WM «UyXoU» OeJIoK. 3ITOT UMMYyHOJIOTMUYECKUM OTRBET
BKJIOUAET aJJIepTMUecKyln peakuuion U pas3BUTHUEe aHTUTEN, KOTOPHE
BJIVAKLT Ha HSOOEeKTUBHOCTEL 3aMeCTUTEJILHOTO depMeHTa. HexoTopre
NaluyMeHTH He MOTYT OPOOYLUMPOBATH KakKoM—-JMOO HedyHKUMOHUPYIMUN
OeJloK, uTo oejiaeT TaKuUM obpasoM 3aMeCTUTeJIbHEM bepmMeHT
KUYyXEePOOHEIM» OeJIkOM. HamnpuMep, IOBTOPHAafd MHBEKUIUS PeKOMOMHAHTHOM
GLA (rGLA) TeM CcTpajawomuM 3abojeBaHMeM QalOpu HDauuveHTau, N

KOTOPEIX OTCyTCcTByeT GLA, 3avacTyo IIPMBOIUT K  aJJlepIuyecKou
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peakuumr. Y IPYI'MX [DAaLMEeHTOB, Kak OBJIO I[I0KAa3aHO, [IPpOIYyLMPOBaHMe
aHTuTeJ K rGLA cHuxaeT 20PeKTMBHOCTE BaMeCTUTEJILHOTO QepMeHTa B

JeueHur 3abojeBaHMsa. CM., HanopuMmep, Tajima et al. («Use of a

Modified o-N-Acetylgalactosaminidase (NAGA) 1in the Development
of Enzyme Replacement Therapy for Fabry Disease», 85(5) Am. J.
Hum. Genet. 569-580 (2009)), B KOTOpOM OOCyXOaeTCHd IIPUMEeHeHUe
mMomubuuMpoBaHHOM NAGA B KauecTBe «M303MMa» OJsa 3amemeHus GLA.
MomupuimpoBaHHass NAGA He of6JjamaeT MMMYyHOJIOTMUECKOW IIepeKpeCcTHOM
PeaklMOHHOM aKTUMBHOCTBI C GLA M «He peaTrupyeT C CHBOPOTKOM KPOBU
OT malMeHTa C 3abojieBaHueM Qabpu, peryJapHO NOJydalmeTo JieueHUe
pekoMOUHaHTHOM GLA». Id, pedepar.

[66] TepmnH «BOeJlIoKk» O3HadaeT JIOOOW aMMHOKMCIIOTHEM IIOJIMMED,
uMeomuy  6oJiee  UeM IOpUOIMBUTEJbHO 20 aMMHOKMCIIOT, KOBaJIEHTHO
CBA3aHHHEX TIIOCPeACTBOM aMMOHHX CBA3el. BeJku colepXaT OOHY WK
BoJjlee aMMHOKMCJIOTHHIX I[IOJIMMEPHHX lelel, KakK I[IpaBUJIO M3BEeCTHHX U3
YPOBHSA TEeXHMKM KaK (IIOJUIENTUAE». TakuMm o0pa30M, MIOJUIIENTUL
MOXeT IpeAdCTaBJIATL Ccobor  0OeJIoK, a OeJIOK MOXeT COHOepXaThb

HEeCKOJIbKO  IOJIMIENTUIOOB C oBpas3oBaHMeM OIOHOM  GYyHKUIMOHUpPYIIEN

OMOMOJIEKYJIHL . B HEeKOTOPRIX DeJyikax MOTYT IIpmMcyTCTBOBaATb
OUCYJIbOUIOHEE MOCTHMKNU (. e. MeXnmy IMCTEVMHOBEMI oCTaTKaMI1 C
O@paBOBaHMeM LUMCTHHa) . TakMe KOBAJIeHTHEE CBA3U MOTWYWT HaXOIMTbBCAHA

B OIHOM  IOJIUIIENTUIOHOM neny WX  MexXOoy  OBYyMS OTIeJIbHEMM
OJIMIIENTUAOHEMY LenaMv. Hanopumep, IUCYJbOUMOHHE MOCTUKM HeOOXOIVME
OJIA HalJjexamel CTPYKTYPH ¥ OYHKUMM MHCYJIMHA, WMMYyHOTJIOOYJIMHOB,
opoTaMMHa ¥ T. O. IllocjgenHuy of30p o o08pas30oBaHUL OUCYJIbOUIHBEIX
ceaser cM. B Oka and Bulleid, «Forming disulfides in the
endoplasmic reticulum», 1833(11) Biochim Biophys Acta 2425-9
(2013) .

[67] KpomMe o0Opa30BaHMA OUCYJILOUIOHHX CBA3el OelKM MOTYT
IoOBepTraThCH IPYTVM  TIOCTTPAHCHAIMOHHEM  MOOUOMKAIIVAM. Takue
MOIMGUK ALY BRJIOUAIT B cebsa JIUNOUONEaLMD (Hampumep,
MUPUCTOUIIMPORBaHNE, DaJbMUTOMIIMPOBAHUE, bapHezOMIMPOBaHUE,
TepaHUJITepPaHUIIMPORaHMe u obpasoBaHUEe
TIIMKO3UIGO0ChaTUAMIIMHOZUTOJIEHOTO (GPI) akop4) , AJIKMJIMPOBAaHME

(HaHpMMep, MeTMHMpOBaHMe), aurJimpoeaHMe, aMrImMmpoBaHMe,
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TJIMKO3UIIMPOBauue (HampuMmep, InobaBJjieHMe TUIMKOBWMJILHHX TPYII IO
ApPTUHUHY, acrnaparMHUHY, HVCTEeuHy, TUOPOKCUJIN3UHY, CepuHy,
TPEOHMHY, TUPO3UHY MU/MIM Tpunrodary) u odochopuiaupoBaHme (T. e.
nobapjieHre dQochaTHOM TPYINH K CepPUHY, TPEOHMHY, TUPO3UHY U/WIn
TUCTUOVHY) . s [IOCJIEOHET O o630opa 1o IIOCTTPAHCIHALMOHHON
MooubMKaLuuM OeJIKOB, IMNPOOYLUMPYEMHX »yKapuoTamu, CcM. Mowen and
David, «Unconventional post-translational modifications in
immunological signaling», 15(6) Nat Immunol 512-20 (2014); and
Blixt and Westerlind, «Arraying the post-translational
glycoproteome (PTG)», 18 Curr Opin Chem Biol. 62-9 (2014).

[68] VMMyHOTJIOOYJIMHE HIPedCcTaBJILT CcoOoM OeJIKM C HeCKOJIbKUMU
[IOJIUTIE I TU O HEIMM/ LelaMmu u SKCTEeHCUBHEMM IIOCTTPAaHCIAIMOHHEMA
MoOOubUKaALUMAMM . KaHOHMUECKUNM MWMMYyHOTJIODYJIMHOBHM ©OeJIoK (HamopuMmep,
IgG) COmDepXUT UeTHpe IIOJUIENTHMIHHX el - OBe JIeTKMX el UM OBe
TAXEJIHX Lelu. Kaxnas Jerkasd Lelb coelIuMHAeTCa C OIOHOM TaXeJIoN
1lenbld IIOCPelICTBOM LMCTMHOBOM MOUCYJILOUIOHOM CBA3M, a OBe TIKEJHX
eIy CBA3HBALTCA Oy C OPYTOM IIOCPedICTBOM IBYX LMCTMHOBHX
OIUCYJBEOUIHEIX CBA3eM. VIMMYyHOTIJIOOYJMHE, IpOOylUMpYeMele B CHUCTeMax
MJIEKOIUTalMNX , TakXxe ITJIMKOSWMJIMPYKTCH IO Pa3JIMUHEIM  OCTaTKaM
(HanpuMep, 1o acrapar“HOBHM ocTaTKaM) c pa3IMYHEMA
noJmcaxapmoaMyy ¥ MOTYT OTJIMYaThLCA Yy BUIOB, UYTO MOXET BJIMATH Ha
AHTUIEeHHOCTBb TepaleBTUUYeCKMxX aHTuTen (cM. Butler and Spearman,
«The choice of mammalian cell host and possibilities for
glycosylation engineering», 30 Curr Opin Biotech 107-112
(2014)) .

[69] VICIIOJIb 3y €MEIA B IaHHOM OOKYyMeHTe TepMUH «KBeJIoK»
BRJIIOUAET froTepaleBTUUECKUE BeJiku, pPeKOoMOVHAHTHHE BeJku,
VCIOJIb3YEMEIEe B MCCJIeOOBaHUM WM Tepanuyu, OeJIKM-JIOBYIKM U OpyIHue
Fc—-canTee BeJku, XVIMEePHHE BeJku, aHnTuTesa, MOHOKJIOHAJIL HEIE
aHTUTEJIa, aHTUTeJla UYeJIOBeKa, OucneumpmuecKme aHTUTeJa, O(parMeHTH
aHTHUTeJI, HaHOoTeJa, XUMepH pPeKOMOMHAHTHHX aHTUTeJ, LIUTOKMHH,
XEeMOKMHE, IelTUIHHEe TOPMOHEL M T. II. BeJKM MOTYT OHTL IIOJIYUEeHH C
MCIIOJIL30BaHMEM PeKOMOMHAHTHHX KJEeTOUHHEX CUCTEeM IIPOOYLUMPOBaHUMA,
TakMx Kak cucTeMa 0OakKyJIOBMpPYCa HaCEeKOMBEX, IPOXKeBHEe CUCTEMH
(HanpuMmep, Pichia sp.), cucTeMe MIEKONIMUTAKINUX (HadpuMep, KJISTKU

CHO u xJjeTkum CHO-K1, mnomo®HHe npom3BoIHEM CHO) . IlocjenHuM o030p
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OBCyXIeHUs OMOoTepalleBTUUECKUX O€JIKOB M WUX I[IPOOYLUMPOBaHUSA CM. B
Ghaderi et al., «Production platforms for Dbiotherapeutic
glycoproteins. Occurrence, impact, and challenges of non-human
sialylation», 28 Biotechnol Genet Eng Rev. 147-75 (2012).

[70] MVcrnoab3yeMelM B JaHHOM MHOOKYMeHTe TepMMH «aHTUTEeJIO»
BKJIOUAET MOJIEKYJIEL VMMYHOTUJIOOYJIMHOB, comepxamue yeTspe
INOJIMIIENTUIOHEE e, OBe TaSXeJitle (H) uUenm m OgBe Jlerkue (L) uenwu,
COeIMHEHHEe Mexnoy co0oM OUCyJIbOUIHBEIMM CBA3AMM. Kaxmas Tsaxesas
lellb COIEepPXUT BapuabelibHy o00JlacTh TsSXKeJION ULelr (COoKpaleHHO
obozsHauvaeMyl B HOAHHOM JOKyMeHTe Kak HCVR mjamM VH) M KOHCTAHTHYIO
o6JlacTh TaXeJioM Uenr. KoHCTaHTHad o6JacTh TAXeJIOM Leldr COIepPXUT
T HmoMeHa - CHI1, CH2 w CH3. Kaxnas Jerkas Lellb COIEPXUT
BapuabesibHylD 00JlacTh JeTkoy ULelr (cokpalmeHHO o0003HauaeMyld B
ODaHHOM -IOOKyMeHTe kak LCVR mim VL) M KOHCTaHTHYHD o00JlaCTh JIeI'Komn
nenu. KoHcTaHTHasg o0JIacTh JIeTKOM LelM COOepXUT oIMH »nomeH CL.
VH- wm VL-ofbjacTy MOT'YT OHTE LOONOJIHUTEJIEHO IIoOpa3beJIeHB Ha
oBylacTu TUIepBapuab®elJIbHOCTHM, Ha3HBaeMble 0OJIACTAMM, OIpenesISolyMA
KOMILJIEMeHTapHOCTE (CDR), vuepenyommecsd C ©OoJiee KOHCEpPBaTUMBHEMU
oBJjlacTAMM, Has3HBaeMbHMM KapKacCHEMM objacTamu (FR) . Kaxmada VH m VL
cocTouT M3 Tpex CDR mu uyeTepex FR, pacrnoJIOXeHHEX OT aMMHO-KOHIa K
KapOOKCM-KOHIy B cJenyomeM nopsanke: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4 (CDR TaxeJoM uLenmM MOTYyT OHTH CcoOKpameHH kak HCDRI,
HCDR2 m HCDR3; CDR JlerkoM uLenmM MOI'yYT OHRTbL COKpameHsl kak LCDRI1,
LCDR2 m LCDR3. TepMMH <«BHCOKOAQOMHHOE» aHTUTEJIO OTHOCUTCH K TeM
aHTUTeJlaM, KOTOpHEe XapaKTepusyionTcad adPMHHOCTBI CBSA3BBaAHUA CO
CcBOEM leJIblo, COCTaBJIAKmENM IO MeHbmel Mepe 107 M, IO MeHLIIE Mepe
10710 M; mno Menpmel Mepe 10711 M mam no MeHbmelr Mmepe 10712 M, uTo
V3MEPEHO c MTOMOIIL 0 [IOBEPXHOCTHOTO [IJIa3MOHHOT'O pes3oHaHCca,
HanpuMep  BIACORE™, NI onpeneJjyieHUAa addmHHOCTH B pacrBoOpe
rnocpencreom ELISA.

[71] OJpaza «OucleuudprMuIecKoe aHTUTEJIO» BRJKUaeT B ceb4da
aHTUTEJIO, CIOCOOHOE CeJIEKTMBHO CRBA3HEATH IOBa MM 00Jiee BIUTOIIORB.
Kak mnpaBwio, OucCHeuMduueckKre aHTHUTeJla COoIepXaT OBe pas3JIMyHHEE
TOXKeJIBle — Lelnu, opM 2TOM  Kaxdasa  TsSxejlad Lelb creunudruuecKm
CBABEBAETCHA C OTHEJIBHEIM D2IMTOIOM - JIMOO Ha IOBYX pPas3HHX MOJIeKYyJax

(HanpuMep, aHTUIeHax), Juo Ha OOHOM M  TOM Xe  MOJIeKyJie
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(HampuMep, Ha OOHOM M TOM Xe aHTUI'eHe). Ecium Oucneumupmuuecrkoe
aHTUTEJIO CIIOCOOHO CeJIEKTUBHO CBABEBATLCH C IOBYMS  pPas3HBMU
SOUTONaMU  (II€PBEIM SBIMTOIOM ¥ BTOPEM DBIMTOIOM), TO ad®dMHHOCTH
[IepBOM TEKEJION LelNM IO OTHOIEeHMI K IIepBOMYy BIMTOIY, KaK IpaBWIIO,
BymeT II0 MeHbIlel Mepe Ha OOMH, OBa, WIM TPpU, WIM UYeTHpe HopdakKa
Hke addMHHOCTM IIepBOM TAXKEJIOM LelM I[I0 OTHOMEHMI KO BTOPOMY
SOIUTONY, W HaobopoT. OIMTOINE, pPacllio3HaBaeMele OMUcIeunuduuecKMM
AHTUTEJIOM, MOTYT HaxXOOMTLCS Ha OIOHOM M TOM Xe MJIM Ha OPpYyIToM LeJiu
(HampumMmep, Ha OIIHOM " TOM Xxe MJIIN Ha OpyTOM Begike) .
Bucneumpmueckre aHTUTeJa MOTYT OBTH I[OJYUYeHH, HallpuMep, I[IyTeM
o0LeOMHeHMI TSXEeJBIX llellel, KOTOpHEe PAaclIo3HAalT pPa3HbHe SIWTOIH
OIOHOTO u TOTO xe aHTUTeHa. Hampumep, [IOCJIEOOBATEJIbLHOCTHU
HYKJIEMHOBOM KM CJIOTHI, KOoIOMpyoImme Te BapurabeJibHEe
IOCJIeIOBATEJILHOCTH  TAXeJIoM  Lenu, KOTOPHE  paclio3HaKnT  pas3HHE
SIUTONE  OOHOTO WM  TOT'O Xe  aHTUIEeHa, MOTYT OHTB CJUTH C
IOCJIeIOBATEJILHOCTAMY  HYKJIEMHOBOM  KMCJIOTH, KOIVPYKIVMU  Pa3HbEE
KOHCTaHTHEEe 00JacTu TIXeJloM Lelr, W Takue I[IOCJIedOoBaTeJIbLHOCTHU
MOTYT OHBTBE BKCIPECCHUPOBAHE B KJETKE, KOTOpad BKCIpeccupyeT
JIETKYyK Lelb WMMYHOIJIODyJIMHa. TUIMUYHOE OUCIelUMPUMUeCKOoe aHTUTEJIO
VMeeT @OBe TSXeJEX Lelr, KaXoasgd M3 KOTOPHX comepxuT Tpu CDR
TSKeJIOM Uenu, a 3areM (oT N-xoHIa k C-KOHUY) »nomeH CH1, mapHUP,
nomMeH CH2 m pgomMeH CH3, u Jlerkasd lLielb MMMyHoOIJIOOyJMHa, Jubdo Ta,
KOoTopasa He obecrneumMBaeT aHTUIEHCBAS3HBBAKIYD CIHelIUMPUMUHOCTL, OIHAaKO
MOXEeT acCCOLMMPOBATLCS C KaxOoM TSKeJIONM Lelblo, Jubo Ta, KoTopasd
MOXET acCCOUMMPOBATLCS C KaXIOOM TIXKeJIOM Lellbilo M MOXeT CBSA3LHBATLCI
Cc omHMM wmIm O0o0Jiee BHOUTONIaMM, CBA3aHHEIMM C AaHTUI'E€HCBSA3BBaIMMA
obJlacTaMM TSXKeJION Lenu, JuMbOO Ta, KOTopas MOXeT acCCOoLUMMPOBATHLCI C
KaxIoy TaxeJloM lLenbld U obecleurBaTh CBA3HBBaHME WM ONOHOM, WM
o0benux TIXKeJEX Leleld C OIOHMM MIM OOOUMM SIUTOIIaMM.

[72] dpaza «TaXeJas IIEb» VI «KTaxeJas LIEeb
VMMYyHOTJIOOYJIMHAa» BKJIOUAeT IIOCJIedOBATeJILHOCTE KOHCTAHTHOM o6JacTu
TAXEeJION lLelM UWMMYyHOIJIOOyJIMHa M3 Jwodoro opraHM3Ma M, ecJM He
yKasz3aHo MHoOEe, BKJIOUAET BapuabeJib HEM OoMeH T IKEeJION LIenm.
Bapurua®OeJsibHEIE OOMEHH TSKeJIOM Lely BKILUalT B cedda Tpu CDR Tsaxeon
UenmM ¥ dYeTHpe oOjgactu FR, ecJIM He YyKasz3aHO MHoe. OpaIl'MeHTH

TAXEeJIBEIX lelley BkJodvaionT B cebsg CDR, CDR wu FR, a TakKkxe ux
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KoMOMHaLMM . TUIIMUYHAS TaKeJasd Lelb IIocJie BapuabelIbHOTO IOMeHa (OoT

N-xoHula k C-kKOHLy) wuMeeT noMeH CH1, mapHup, »nomMeH CHZ2 ©m 1poMeH

CH3. OYHKUMOHAJIEHEY  QpaTlMeHT TaXKeJIOM Leldr BkJIOYaeT B cebda
bparMeHT, KOTOPHEM CHOCOOeH CHelUMduUeCKM pacllo3HaBaThk aHTUTEH
(HampumMep, pacros3HaBaThb aHTUTEH C KD B MMKPOMOJIIPHOM,

HAaHOMOJIAPHOM MJIM I[IMKOMOJIAPHOM IMallasoHax), KOTOPEM  CcIoCcofeH
SKCIIPEeCCUPOBATLECS UM CEeKPeTUPOBATLCS KJIETKOM M KOTOPHM COIOEPXUT
10 MeHbllel Mepe onHY CDR.

[73] dpaza «Jerkas LIEelb» BKJIOUAET [IOCJIeOOBATEJILHOCTE
KOHCTAaHTHOM ofJjlacTu JIeTKOM LelX MMMYHOIJIOOYJIMHa U3 JIOOTO
opraHu3Ma W, eCJIM He YKasz3aHO MHOe, BKJKUYaeT Kalla u Jaumdna
Jerkue Lelr ueJioBeKa. BapmabeJsbHbole (VL) »OOMeHH JeTKOW Lenr, Kak
IpaBMJIO, BKJLUALT B cedga Tpm CDR JIeTKOM lLelM M UYeTHpe KapKaCHHX
(FR) of6JjgacTtu, ecamM He YKa3aHO MHoe. Kak npaBuioO, JeT'Kad Ilelb
[IOJIHOM IJIMHHE BKJIIOUaeT B ceBd, OT aMMHO-KOHIA K KapBoKCUJILHOMY
KOHIYy, IOoMeH VL, KOTOpPHM BKJOUaeT B cedbsga FR1I-CDR1- FR2-CDR2-FR3-
CDR3-FR4 ¥ KOHCTAHTHHM IOMEH JeTKoW lLenlu. Jlerkue I1enM, KOTOpPHe
MOTYT OBITH VICIIOJIb 30BaHEI COTJIaCHO HacTOAIEMY n3o00peTeHu,
nIpenycMaTpMBaKRT HaIpuMep, Te&, KOTOPHEE He CBASHBAKTCH CeJIEKTUBHO
JUBO C TIepBEM, JMOO CO BTOPHM aHTUI'€HOM, CeJIeKTUBHO CBSI3LBaEMBEM
QHTUT eHCRB 3B aIIVM OeJIKOM. Nooxonsamue JleTKue nenm
openycMaTpMBaKT LellM, KOTOPHEe MOI'YT OHTb UISHTUOUMUIMPOBAHH IIyTeM
CKPMHMHI'a IO Hambojiee dYacTO MUCIOJB3YEeMHM JIeTKMM LeldaM B
VMeKIUxca OmuMbMoTekax aHTuTes (BubimoTexkax WET wmim in silico),
IpM STOM JIeTKMe ILelM CymeCTBeHHO He BJIMADT Ha abdrMHHOCTL M/Win
CeJIeKTUBHOCTH AHTUTEHCB A3HBalMXx IOIOMEHOB AHTUT €HCB A3EBaKINX
BeskoB. Illogxomamme JeT'KMe LEeNM OpeOyCcMaTpuBakT 1Lelr, KOTOPHE
MOTYT CBA3EBATBLCHA c OOHVMM MM  OOOMMM  BOMTOIIaMM, KOTOPHE
CBAB3EBAKTCA AaHTUTEHCBA3HBAKMMMM OOJIAaCTAMM aHTUIEHCBA3EBAKIMET'O
DeJika.

[74] O®pasa «BapuabeJIbHEM IOMEH» BKJIUAEeT aMUMHOKMCIIOTHYIO
IOCJIeIOBaATEJILHOCTEL JIETKOM MM TSXeJIoM lLelel MMMyHOTJIOOyJIMHAa
(MOOMOUUUPOBAHHEIX, €CJIM TpebyeTcsd), KOTOPHEe COIepXaT Clelynlme
aMMHOKMCJIOTHEIe o0B0JlacTv, B IIOCJIENOBaTEJIEHOCTM oOT N-koHIla k C-
KOHIY (ecsiM He ykaszsaHo wuHoe): FR1, CDR1, FR2, CDR2, FR3, CDR3,

FR4. TepMmmH «BapuabeJbHBN IOOMEH» BRJIIOUAET AMVHOKMCJIO THYIO
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IOCJIeIOBATEJILHOCTEL, CIHOCOOHYI CBOPAUMBATLCSA B KaHOHMUECKUM OOMEeH
(VH wmam VL), ¥WMenmMUy CTPYKTYPY IOBOMHEX OeTa-CcKJIaIoK, IIPU STOM
BeTa-CKJIaIKM COEOMHATCH IUCYJILOUIHOM CBA3bBID MeXOy OCTaTKaMM
nepBoM OeTa-CKJAOKM M BTOpPOM OeTa—-CKJaIKM.

[75] Odpaza «obBJjacTb, Olpenelydolas KOMIIJIEMEeHTApHOCTLY» WJIU
TepMUH «CDR» BKJIIOUAIOT AMMHOKUCIIOTHYIO rIoCJIeIOBaTEJIbHOCTE,
KOIVPYEeMYI IOCJIeIOBATEeJIbHOCTRIO HYKJIEMHOBOM KV CJIOTE TeHOB
VMMYHOTUIODYJIMHa OpraHM3Ma, KoTopad B HopMe (T. €. Yy XMBOTHOTO
OMKOTO THIIA ) HaxoOuTCs MeXxnoy OBYX KapkaCHHX obJjacTen B
BapuabesibHOM obJjacTu JeTKoM nIn T IXeJION nenu MOJIEKYJIBI
VMMYHOTUJIOOYJIMHa (HanopuMep, aHTUTeJa WM T-KJIeTOUHOT'O pelenTopa) .
CDR MOXeT KOoIOVpOoBaTLCA, HallpUMep, IIOCJIEDOBATEJIbLHOCTEIO
3apOoOHIIeBOM JIVTHUY, VI IeperpyIIMpOBaHHOM, MM
HelepelpYINIMPOBAHHOM I[IOCJIeOOoBAaTeJILHOCTLI, M, HalpuMep, HaWBHOMU
VIV 3pesion B-KJIeTKOM VI T-KJIEeTKOM. B HEKOTOPHIX cliydas
(Hampmumep, nijaga CDR3) CDR MoOT'yT KOOMPOBaATBCH HOByMa WM 0OoJiee
IOCJIeIOBATEJILHOCTAMY (HanopuMep, IIOCJIeOOBATeJILHOCTAMM 3apOolbIleBOon
JIVMHUN) , KOTOPHE He ABJIAKTCSA CMEXHBIMM (HampumMep, B
HeleperpyIIMPOBaHHOM IIOCJIEeNOBRATEILHOCTM HYKJIEMHOBOM KMCJIOTH) , HO
ABJIAIOTCA CMEXHBEIMM B B-KJETOUHOM IIOCJIENOBATEJILHOCTM HYKJIEMHOBOM
KMCJIOTHL, HanpuMep, Kak pesyJbTaT CcIJalicMHIa WM COeIMHEeHUS
nocjienoBaTeJIbHOCTEY (Hanpumep, pekoMOduHaumusa V-D-J c oBpaszoBaHMeEM
CDR3 TaxeJIOoM Lenu) .

[76] TepMrH «QparMeHT aHTUTeJa» OTHOCUTCH K OIOHOMY WK
HECKOJIBKMM (QparMeHTaM aHTHTeJla, KOTOPHE COXPaHAKnT CIOCOOHOCTH
CneumudmuUHOT O CBA3BBaAHUSA c AHTUTEHOM. [TprMe pH CBA3EIBAaKIMX
bparMeHTOB, OXBaTHBAEMEX TEPMMHOM «PparMeHT aHTUTeJa», BKJIUalT
(i) Fab-dparMeHT, MOHOBAaJIEHTHHM OQparMeHT, COCTOAMMM M3 IOMEHOB
VL, VH, CL m CH1l; (ii) F(ab')2-dparmMeHr, OMBaJIEHTHHN O(parMeHT,
comepxamui nBa Fab-dparmMeHTa, CBA3AHHEX IUCYJLOMIHEM MOCTUKOM B
mapHupHOM ob6JjacTu,; (iii) Fd-dparMeHT, COCTOAMMM M3 OOMeHOB VH mu
CH1; (iv) Fv-dparMeHT, COCTOAMMM M3 IJoMeHOB VL M VH oIOHOTO IJeda
aHTuresa, (v) dAb-¢parmeHT (Ward et al. (1989) Nature 241:544-
546), KOTOpPHM coCTOMT M3 InoMeHa VH, (vi) BeOoejgeHHyio CDR m (vii)
scFv, KOTOPHM COCTOMT M3 IOBYX IOOMeHOB Fv-dpparmeHTta, VL wu VH,

CBA3SAaHHEHX CHMHTETHMYECKNVM JIMHKEepOM C O@paBOBaHMeM OOHOM OeJIKOBOM’
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lenn, B KoTopoum objactu VL u VH chonapmBaioTca C oOpasoBaHMEM
OODHOBAJIEHTHHX MOJIEKYJI. [pyrre (QOPMH OOHOLEIIOUEUHEX aHTUTE,
TaKMX KakK OuaTejla, TakKXe OXBaTHBAITCSA TEePMMHOM «aHTUTEJIO» (CM.,
HanpuMmep, Holliger et al. (1993) PNAS USA 90:6444-6448; Poljak
et al. (1994) Structure 2:1121-1123).

[77] dpasza «Fc—-conepxamu BeJIoK» BKJIOUAET aHTUTEJNa,
Bucneundpmueckmre aHTUTeJa, MMMYHOAATe3MHEl U IpyTue CBA3HBaIMe
BeJIkM, KOTOpHEe comepXaT [0 MeHbIel Mepe O(OyHKIMOHAJIILHYI UYacThb
oBjlacTer CH2 m CH3 wuMMmyHOIJIOOYJIMHA. <«OYyHKIMOHAaJILHAS YacTb»
oTHOCHUTCSA k CH2 m CH3 of0jacTu, KOTOpas MOXeT CBA3BBaATHLCA C Fc-
peuentopoM (Hanpmumep, FcyR wmiam FcRn, T. e. HeoHaTaJIbHEM Fc-
PeLEenTopoM) n/Uim KoTopasd  MOXeT ydacTBOBATH B aKTUBaLUU
KOMILJIeEMeHTa. Eciam obiactu CHZ2 m CH3 copmepxaT »OeJjleluM, 3aMeHH,
U/MI“  BCTaBKMU, WIXM OpyTMe MOOMOUKALUM, KOTOPEE OeJylanT ee
HeClnocoOHOM CBHA3HBATLCA C KakuM-Jubo Fc-pelenTtopaM, a TaKxe
HecrocoBHOM aKTUMBMPOBATEL KOMILJIeMeHT, To objJactu CH2 wu CH3 He
ABJIARTCHA QYHKIMOHAJILHEMU .

[78] Fc-comepxamuii O6eJIOK MOXeT cCcoIepXaTb MOoIMOUKALUKM B
IOOMeHax WMMyHOTJIOOyJIMHa, B TOM UMCJe €CJIM MOOUOMKAUMM HapylaonT
ooHYy WM ©BoJjiee U3 50QeKTOPHHEHX (QYHKLUMY CBA3HBawmero 0Oejka
(HampumMep, MOOUOUKALIUM, KOTOPEE  HapylmamnoT CBA3HBaHMe FcyR,
cBA3HBaHMe FcRn nu, TakuM  obpas3oM, BpeMs  I[OJIYXM3HU  U/UIn
aAKTUBHOCTE CDC) . Takwue MOIOMUOUK AL IpenycMaTpUBamnT Bes
OTpaHMUYEeHrsa cJelyomye MOIMOUMKaIMM UM KX KoMOMHAalLUM, COIJIACHO
myMepalumu EU KOHCTaHTHOM o6JacTu MMMyHOIJIOOVJIMHa: 238, 239, 248,
249, 250, 252, 254, 255, 256, 258, 265, 267, 268, 269, 270, 272,
276, 278, 280, 283, 285, 286, 289, 290, 292, 293, 294, 295, 296,
297, 298, 301, 303, 305, 307, 308, 309, 311, 312, 315, 318, 320,
322, 324, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 337,
338, 339, 340, 342, 344, 356, 358, 359, 360, 361, 362, 373, 375,
376, 378, 380, 382, 383, 384, 386, 388, 389, 398, 414, 416, 419,
428, 430, 433, 434, 435, 437, 438 m 439.

[79] Hanpumep, 17 Oes OT'pPaHNUYeHNd, CBA3HBamMUM  OeJIOK
IpencTaBJigeT coBon Fc-conepxamun BeJok, IEeMOHCTPUP YN
YBEJIMUeHHOe BpeMsa IIOJIyXM3HM B CHBOPOTKE KpPOBM (IO CpaBHEHMID C

TakuM Xe Fc-comepxammM OeJIkoM 0e3 VYyKa3aHHOM MoOOuMKaLuM (-M)) U
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VMemMUy MoIMdMUKalMio B IoJioxeHur 250 (Hamnpumep, E unam Q); 250 u
428 (mamnpmMmep, L wummu F); 252 (Hanpumep, L/Y/F/W wumm T), 254
(ganpumep, S wiu T) wu 256 (mampumep, S/R/Q/E/D wummu T); wWin
Momubmkanmo B 428 wu/mam 433 (Hanpumep, L/R/SI/P/Q wmam K) u/wuim
434 (manpumep, H/F wman Y); wiv Momubmkaimio B 250 wu/wmm 428; wunum
Momuomkaumo B 307 wmiam 308 (Hanpmmep, 308F, V308F) u 434. B
OpyT'OM IIpuMepe MOOMUOMKALMSA MOXeT I[IpelyCMaTpMBaTh MOOUOMKALIMIO
428L (Hampmumep, M428L) wu 434S (HaopmMmep, N434S); MOOUOMKALMUIO
4281, 2591 (HampuMmep, V2591) " 308F (HampumMmep, V308F) ;
Mooupmuranmo 433K (HampuMmep, H433K) m 434 (HampumMmep, 434Y) ;
Momuomkaumo 252, 254 w256 (Hampmmep, 252Y, 254T wu 256E);
vMomuomraumo 2500 m 428L (Hamnpumep, T250Q0 m M428L); MOOUOUKALIMIO
307 u/mim 308 (manpumep, 308F myim 308P) .

[80] VICIIOJIb 3y €MEIA B IaHHOM OOKyMeHTe TepPMUH
«aHTUTEHCBA3HBAMUM OeJIOK» OTHOCUTCH K TOJUIENTUOY WIU OelKy
(ommuH WM ©OoJiee IHNOJIUIIENTUIOOB, OOBEeIMHEHHHEX B QYHKUMOHAJBHYK
eIMHUIY ), KOTOPHM CHelUMPUUIeCKM pPacllo3HaeT SOUTOIN Ha aHTUIeHe,
TAaKOM Kak CHeUMOMUHBEIL I10 OTHOMEeHMI K KJIeTKe aHTUreH u/uiau
1IeJIEBOM  aHTUITEeH B COOTBETCTBMM C  HaACTOANKMM M300peTeHNEM.
AHTUTEHCBA3HBaKIUM 0OeJIOK MOXeT OHTb [IOJUCIeUUMOUUHEM. TepMMH
KIOJNMUCIIeUNOUUHEIL» B OTHOUWEHUN AHTUTEeHCBABHBAKIETO DeJsika
O3HauvaeT, UYTO OeJIOK paclO3HaeT pPa3HEEe DSIOMTONE, JMUOO Ha OOHOM U
TOM X€& aHTuIeHe, JmMOO Ha PasHHX aHTuUIleHax. IllogucneunudmuHasa
AHTHMIeHCBsA3HBAaKIAasa MOJIEKYyJla I[IO HacTodAleMy M300peTeHUMI MOXeT
NpelncTaBJIATE COOOV OOVMH MHOTOOQYHKIMOHAJLHEM [IOJUIENTUN MM MOXeT
NpelCTaBJIATE COOOV MyJLTUMEPHHM KOMIIJIEKC M3 OBYX MIM 0Oojiee
IIOJIMIIENTUNOE, KOBAJIEHTHO WM HEKOBAJIEHTHO CBSA3aHHEX OpyI' C
IpyToM. TepMMH «aHTUTEHCBA3HBaMIMUNI OeJIOK» BKIKNUAET aHTUTEeJa WK
X Qpar'MeHTH II0 HaCTOAWleMy MW300peTeHM, KOTOPHE MOI'YT OHTH
CBA3aHEL MM COBMECTHO DKCIPEeCCHUPOBAHH C OpyToM OYyHKIMOHAJIBHOM
MOJIEKYJION, HanopuMep  IOpyTMM  HelTHIOM WM  OeJIKOM. Hanpuwmep,
AHTUTEJIO WM ero  QpaIlMeHT MOI'YT OHTb QYHKUMOHAJBHO CBA3aHH
(HampuMep, OyTeM XUMHUUEeCKOI'0 COUeTaHMsa, TIeHeTUUYeCKOI'0 CJUAHULI,
HeKOBaJIeHTHOM accoluMaluMM WMJIM [IPpodUero) C OIOHMM WM O0oJiee IOpyTMMU
MOJIEKYJIAPHEIMM OOBeKTaMM, TaKMMM KakK OeJIoOKk WM ero ¢parMeHT, C

IIoJIydYeHMeM GMCHeLU/I(l)I/IT{eCKOﬁ MJin HOHMCHGHM@_)MQ@CKO%
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AHTUTEeHCBA3HBaKIEe MOJIEKYJIH CO BTOPOM CHelUMPUUHOCTBLI CBA3LBAHUA.
[81] VICIIOJIb 3y €MEBIA B OaHHOM IOOKYMeHTe TEePMVH  (DIUTOII»
OTHOCUTCH K UYacTM aHTUI'eHa, KOoTopasd PacClO3HaeTCsa IIOJIUCIeUUOUUHBM
AHTUIT €HCBA3HEBaIM [IOJIUIIENITUIOM. OnuH AHTUTEeH (Takom Kak
AHTUTEHHEM IIOJIMIIENTHI) MOXeT MuMeTh 0oJee uYeM OIMH SIMUTOII.
SOUTONE MOXHO OIpenNesiMTh KaK CTPYKTYPHEEe WM OYHKLIMOHAJILHEE.
OyHKUMOHAJbHEEe SIIVTOIIH, Kak IpaBuUJIoO, COCTAaBJIAT MNOOTPYIITY
CTPYKTYPAaJIbHEIX  SIOMTOIOB M  ONpenesiglnTca KaK  TakKue  OCTaTKWH,
KOTOPHE HEeNOoCPeICTBeHHO o00ycJoBAMBaKLT adPMHHOCTL B3aVMMOOEMCTBUSA

MeXIy AaHTUIEeHCBSI3HBAKIMM [IOJIUIIENTUIOM M aHTUI'eHOM. TakKXe SDIIMUTOIIL

MOTWYT OBITH KOH(]_)OpMaLU/IOHHBIMM, T. e. COCTOATDH ns3 HeJIMHEeVHBX
aMVHOKMCJIIOT . B OIipeneJIeHHEX BapMMaHTax OoOCymeCTBJIECHNA SIIMTOIIEL
MOTWYT BRJIOYATHb OTeTePMMHaHTEL, KOTOPEE IIpeanCTaBJIART cobomn

XYUMUUECKM aKTHBHBEE TIOBEPXHOCTHEE CTPYKTYPH MOJIEKYJI, TaKMX Kak
aMMHOKMCJIOTH, OOKOBEE IIellM CaxapoB, OQOCOOPUIIBHEE TPYIE WIKU
CyJIbQOHMJIIBHEIE TPYIINE, WM B OIpemOeJIeHHEX BapMaHTax OCyMeCTBJIEHUS
MOTYT WMMETH CHelUMPUUECKMEe XapPaKTEPUCTUKM TPEXMEPHHEX CTPYKTYP
n/ M crnelupuuecKkre XapaKTepMCTHKM 3apgia. JOUTONH, o00pas3oBaHHHE
HEIPEePHLIBHEIMA aMMHOKMCJIOTaMA, Kak npaBuJio, COXPaHAnTCA npu
BOBIEVICTBUM HOEHATYPUPYKIMMM PacTBOPUTEIIAMHA, B TO BpeMd Kak
SIUTOIE, OOpa30BaHHEE C IIOMOULI YKJIaIKM B TPEeTUUHYD CTPYKTYPY,
yTpauuBamnTCcd Ipu 00paboTKe IeHATYPUPYRIVMM PaCTBOPUTEJIAMMA.

[82] TepMMH «OOMEH» OTHOCUTCHA Kk JoboMm dYacTu Oejka WU
IoJIMIIenTuna, obJamanmero KOHKPeTHOW (QYHKIMEeM WM CTPYKTYPOM.
[lpennouTUMTeJIbHO, IOMEHH II0 HacToAmeMy M300peTeHMI CBSA3HBAKTCS CO
CIneuM@UUHEMM I10 OTHOIEHMI K KJEeTKe WM LeJIeBEIMM aHTUTeHaMM. Kak
MCIOJbL3YeTCcad B HaHHOM IOOKYMeHTe, CIeUMOUUHBIM I[I0 OTHOINEeHM K
KJIETKe AaHTUIEeH WM LeJIeBEHEe aHTUIeHCBA3HBaIMe ITOMEHE M T. II.
nIpenyCcMaTpUBaKnT KakoM-Jubo [IOJIUIIENTUL VI TJIMKOIIPOTENH,
BCTpedaKnmrecsa B npupone, [IOJIYYEHHHE bepMeHTaTUBHEIM  IIyTeM,
CUHTEeTHUeCKMEe WM IIOJIYUeHHEe C IIOMOILI MeTOOMK TeHHOM MHXeHepuH,
KOTOPHE CIHeUuMPUUEeCKM CBA3HBAKT aHTUIEH.

[83] TepMMHEL KIIOJIY TEeJIO» WJIN KIIOJIYaHTUTEeJIO», KOTOPHE
VCIIOJIE3YITCH B3auMMO3aMeHSAeMO, OTHOCHATCSH K IIOJIOBMHE aHTUTEIa,
KOoTOpad OQaKTHUUYECKM COOEPXUT OIOHY TIKeJYyKn Lelb ¥ OIOHY JIETKYI

uerb. TaxeJiple LellM aHTUTeJla MOITyT (]_)OpM_T/[pOBaTb OVIMEPEL TakK, WTO
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TSOKeJlasg Lelb OOHOTO IOoJIyTeJla MOXeT acCoUMMpOBaTBCH C TSXKeJION
Lenplo, acCCOUMMPOBAaHHOM C IOPYyTOoM MOJIEKYJION (HampuMmep, OPpYyTVM
IIOJIyTEJIOM) WM IOpyI'MM Fc-comepXallMM IDOJUIENTHMIOM. [HOBa CJerka
oOTJIMYAaKMUXCSa Fc-OoMeHa MOTYT «TeTepOlIMMEPM30BATLCA» Kak  IIpU
oBpaszoBaHUM OUCHeUUOUUEeCKUX aHTUTEeJ WIM IPpYyIUX TIeTepoIuMMepoB, -
TPYMEPOB, -TeTpaMepoB M T. II. CM. Vincent and Murini, «Current
strategies 1in antibody engineering: Fc engineering and pH-
dependent antigen binding, bispecific antibodies and antibody
drug conjugates», 7 Biotechnol. J. 1444-1450 (20912) ; "
Shimamoto et al., «Peptibodies: A flexible alternative format to
antibodies», 4(5) MAbs 586-91 (2012).

[84] B oIHOM BapuaHTe OCYIECTBJIeHMS BapuadeJIbHBIM IOOMeH
IoJIyTeJla chneludrMuecKM paclo3HaeT »0dekTop MHTepHalM3auuu, u Fc-
IOMeH MOoJIyTeJla IMMepUs3yeTcsd C FC—CIMTHM OeJIKOM, KOTOPHM COOEepPXUT
3aMeCTUTeJILHEM (epMeHT (HaIpumep, oentuTreJo) I1Id, 586.

[85] TepMmmMHH «ajibda-IUIOKO3UOA3a» (MM «O-TJIOKO3UOa3a»), «o-—
TJIOKO3UIOa3Had aKTUBHOCTL», «GAA» UM «GAA-aKTHMBHOCTL» MCIOJL3YIRTCH
B3aMMO3aMeHSIeMO WM OTHOCATCA Kk JioboMy OeJIKy, KOTOPHM ofJjerdaer
runposin3 1,4-ajdbda-cBA3eM TJIMKOT'eéHa M KpaxXmaja B IJIoko3e. GAA
TaKxe M3BeCTHa inter alia Kak EC 3.2.1.20, MaJlbTaza,
IJIOKOMHBEpTas3a, IJIOKO3MIocaxapasa, MaJjibTasza-IJilokoaMmiasa, ajibda-—
TJIOKONIMpaHo3unasa, TUIIOKO 33U ONHBEPTA3a, aJsibba-D-1Tunoko3munasa,
aJlbba-TIoKo3MUOasa I'MIapoJlaza, aJlbbda-1,4-1miaokosmunaza M aJdbda-D-
TJIOKOBMIa3a TJIDKOTUAPOJasza. GAA MoOxeT OHTL oOOHapyXeHa B JIM30COME

¥ B MeTOYHOM KalMMe TOHKOIO KUIeUHMKa. VY IIallMeHTOB, CTpadaKmnx

3aboJieraHreM IloMIle, OTCYTCTBYET OGOYHKUIMOHVPYKIIAS JIM30COMaJlIbHas O—

TJIDKO3MIa3a. CM. S. Chiba, «Molecular mechanism in alpha-
glucosidase and glucoamylasey, 61(8) Biosci. Biotechnol.
Biochem. 1233-9 (1997) ; " Hesselink et al., «Lysosomal

dysfunction in muscle with special reference to glycogen storage

disease type II», 1637(2) Biochim. Biophys. Acta. 164-70 (2003).
[86] TepMmmHE «ajibba-TajlakTo3Mbasza A» (WM «o-TrajlakTos3mmasa
A»), «aKTUBHOCTE o—TrajlakTO3MIoa 35 A», «o-TrajlakTosumasa®,

KAKTUMBHOCTDH o—-TraJlakTo3MIa ey, «KGLA» " «KGLA-aKTMBHOCTEB»

VCIIOJIE3YIOTCS B3aMMO3aMeHSeMO M OTHOCATCA K JobomMy OelIKy, KOTOPLIA
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ofjleryaeT TIMOPOJIM3 TEPMMHAJIBHEX O-TaJIaKTO3UJIBHEIX (ParMeHTOB U3
TJIMKOJIMIIMOOB M TUIMKOIIPOTEMHOB, a TaKxXe TUIPOIM3yeT o-D-QyKO3MUIH.
GLA TakXxe WM3BecTHa Iinter alia kaxk EC 3.2.1.22, wmejgubuaszsa, o-D-
rajlakTo3umasa, o-TrajakTosumasza A, o-TajJakTo3uIrajlakToIrIapoliasa,

o-D-rajlakTosuaorajiakrorugposasa. GLA npencraBjideT codbon
JVM30COMAJILHEY  (epMeHT, KoOupyeMul TeHoM GLA, CBA3aHHEM C X-
XpoMocomoM. HOedpexkTHl B GLA MOTYT NPUMBOOIMTL K 3abdojeBauuion dadpwu,

I1pnm KOTOpOM TJIMKOJINIING, M3BECTHBM Kakr PﬂO@OTpMaOBMHHepaWH

(Takxe V3BECTHHM Kak Gb3, GL-3 W HepaMUOTPUTEKCOBUL)
HakKallJIMBaAaeTCd BHYTPM KPOBEHOCHEIX COCYIOB (. €. BHpPaxXeHHasd
BacCKyJIONaTusg) , UTo IIPUBOIOUT K BoJu u YyXyOIeHUD B

OYHKUMOHMPOBAHMM IIOYKM, cCephlla, KOXM U/MIM LepebpoBacKyJISPHEX
TKaHel, a Takxe B IpPYyTMX TKaHAX U opTraHax. CM., HallpuMep,

Prabakaran et al. «Mannose 6-phosphate receptor and sortilin

mediated endocytosis of a-galactosidase A in kidney endothelial
cells», 7(6) PLoS One e39975 pp. 1-9 (2012).

[87] B oOOHOM acIeKTe HacCTodllee M300peTeHMe OTHOCUTCH K
crioco®y JedueHud HauMeHTa (MM cyObekTa), CcTpamalmero JM30COMHOM
OOJIE3HBID HaKOILJIEHU A (LsSD), nyTeM BBeIOeHUA nalumMeHTy
«BHroTepaleBTUUECKOTO KOMILJIIEKCa» . EroTepaneBTUUECKUN KOMILJIEKC
mornamaeT B KJIETKM IallMeHTa M JOCTaBJIAeT B JIMUM30COMEL QepMeHT WJIU
bepMeHTaTUBHYI aKTUBHOCTL (. e. «3aMeCTUTEeJIbHEM  bepMeHT») ,
KOTOPHE 3aMemanT bepmMeHT WIIN bepMeHTaTUBHYIO aKTMBHOCTE,
accouumpoBaHHEEe ¢ LSD (T. e «SHIOOTEeHHHM (epMeHT») .

[88] LSD BrkawuanT B cebd COUHTOIMIMIO3, MYyKOIOJMCaxXapuIos U
BoJIe3HU HaKOIIJIeHUN A TJIMKOTEHa. B HEKOTOPHIX BapraHTax
ocymecTBJIeHMsa LSD mpencTaBjageT cobo¥ Jmwoboe oIHO WiIn 0Oojiee U3
3aboJieraHua ®abpwu, 3abojepaHusa I'ome I Twuna, 3BabojeBaHusa Tome IT
Tua, 3abojieBaHusa T'ome II1I 7TuHa, 3abojsieBaHMsa HuMaHHa-IIMKa THUIIa
A, 3zRabojsieBaHMAa HumMmaHHa-IIlMka TuIna BGMl-ra”nrnjamosumoszsa, 3abojieBaHUA
Cannrodpda, 3aboygeraHuda Teg-Cakca, InepuumTa akKkTuBaTopa GM2, GM3-
TaHTJIMO31I03a, MeTaxpoMaTHUueCcKOoM JIEMKOOUCTPO UM, nedpuumTa
aKTHMBaTOpa cCcoOuHToOIMOIUIa, 3abojiepaHusa llete, 3abojieBaHusa I'ypJepa-
lletie, 3aboygeBaHuAa I'ypJjepa, 3abojeBaHua XaHTepa, CaHOuUIMNINO A,

Ca”Hopumnmnno B, Ca”oununmono C, CaHduiunmno D, cuHOpoMa MOpKMO THUIIa
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A, cuHmopoMa Mopkmo B Twuna, sadojieraHusa MapoTo-Jlamm, 3abojieBaHUA
Cia4g, MPS IX wm 3abosieBaHusa IloMmie. B KOHKpeTHOM BapMaHTe
ocymecTBJIeHUa LSD mnpencrarygeT coboy 3abojeBaHue abpu. B OpyTux
BapraHTax ocymecTrJIeHMAa LSD HOpencraBiigeT cobom  3abojieBaHUE
[ToMmrie.

[89] B HEeKOTOPHX BapMaHTax OCYHEeCTBJeHMs OuoTepalneBTUUeCKUN
KOMILJIEKC COIOEepXuUT (a) BaMeCTUTeJILHEM oGepMeHT U (b) MOJeKYJISPHBEN
0OBEeKT, KOTOPHEM CBA3HBaeTCa ¢ 20dpeKTopoM MHTepHaluMs3aluum. B

HEKOTOPHX CJIyUasagx 3aMeCcTHTEeJILHEM OGepMeHT OpelcTaBjigdeT coBOM OIHO

ninm B6oJiee M3 A-TajlakKTo3MIOa3H, B—PaﬂaKTOSMHaSH, OL—TVJIIOKO 31O a3k, B—

TJIOKO3MOass, aKTMeaTopa carnosmHa-C, lepaMuaask, COMHTOMMEJIMHASH,
B-TexkcozaMmuHMOase, akTUBaTOpa GM2, GM3-CHMHTA3H, apwuicyJbbaTas:,
akTuBaToOpa chbuHTrOIMNIMIA, O-MOYPOHMI a3k, UoypoHuiaza—2-

cyJbdaTaske, TelapuH-N-cyibbaTass, N-aleTuJI-0-IJIOKO3aMUMHUIAZE, O-—
TJIOKO3aMUI - N-alleTuITpaHchepass, N-aleTHUJITJIOKO3aM/UH-6-CyJibdaTasH,

N-aueTunrajgakTo3aMUH-6—-CcyJIbbaT-cyabdaTass, N-alleTuiIrajJlaKTo3aMUH—

4-cynbbaTase, P-TUIOKYPOHMOASH M THAJIYPOHMIASH.

[90] B HEKOTOPEIX cIyyasax N rialuyMeHTa He MOXeT
OpOoOyUMpPOBaTLCHA IOOCTATOUHO OeJika, TaK UTO 3aMeCTUTEJILHEM (QepMeHT
pacro3HaeTcd naumMeHTOM Kak KUYXROM», u rnocJje BBeIleHUSA
3aMeCTUTEJILHOTO GepMeHTa IIPOMCXOOUT MMMyHOJIOTHMUeCKas peaklud.
3TO [ABJIAETCA HexeJaTeJIbHBEM. [[oPTOMYy, B COOTBETCTBUM C HEKOTOPHMMU
BapMaHTaMM OCYIIeCTBJIEHUSI, 3aMeCTUTEeJILHENM (epMeHT paspabaThHBaiT
WY OpOoOyUMpYIRT TakuMm oOpa3oM, UYTOOH wM30eXxaThk MHIOYLUMPOBAHUA
VMMYHOJIOTMUECKOV peakKuumu y CcyObnekTa. OOHMM TaKMM pPelleHUEM
ABJISIETCSA IpVMMeHeHN e «KUBO3IUMa» B KauecTBe 3aMeCTUTEJILHOTO
bepMeHTa. M3031UM OOCTATOUHO OJINB0K «KCODCTBEHHOMY » DeJiky
nalnurMeHTa, OIHaKo ofbJamaeT aKTHMBHOCTBK 3aMeCTUTEJILHOTO G(epMeHTa,
OOCTATOUHOM IOJId oBJlerueHMS CUMITOMOB LSD.

[91] B oOHOM KOHKPETHOM BapMaHTe OCYIMEeCTRBJIEHMS, IIPU KOTOPOM

LSD mpencTaBiageT coboy 3BabojeBaHMe IloMIe, ¥ DSHIOTEHHHM (epMeHT
[perncraBJdgeT cobon O —TJIDKO3MUIa3y (GAA) , N303UM MOXeT

IIpenCTaBJIATE cobom Jmoboe ns KM CJIOM O—TJIKO3MOa3El, CaXapasH-—

uzoMaJibTal3s (SI), MaJdbTaslH-IJIokoaMmiaszse (MGAM), 1TJoKOo3MImal3bel 11

(GANAB) ¥ HeWUTpaJlbHOM O~ IJIKKO3MIa3H (C GNAC) . B IOpyroMm
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KOHKPETHOM EBapMaHTe OCyleCTBJIEHMA, IIPM KOTOPOM LSD IIpenacTaBJjideT

cobonm zabosieraHre Qabpu, M SHOOTEHHHY OQepMeHT NpencTaBiiseT CcoOoM

o-TajakTo3mumazy A (GLA), M303UM MOXeT IIpedCcTaBJATL cobom o-N-
aueTmirajakTo3aM/MHNIasy, CKOHCTPYUPOBaAHHYIO C BOBMOXHOCTBI
rioJjlydyeHmsa GLA-aKTMBHOCTU.

[92] B OuoTepaleBTUUECKOM KOMIJIEKCE MMeeTCd  KOMIIOHEHT
Belika, CBA3HEBAKIET O a9beKTOP MHTepHaInu3aluu, KOTOPHIM
ofecrieurMBaeT IIOTJIOWEHME 3aMeCTUTEeJILHOTO ¢depMeHTa KJIeTkoM. TaKuMm
obpaszoM, B COOTBETCTBUM C HEKOTOPHEHMM BapMaHTaMM OCYIEeCTBJIEHUA
50PeKTOp MHTepHaIM3alUUM MOXeT IOIpelcTaBJiaThs cobow CD63, MHC-I,
Kremen-1, Kremen-2, LRP5, LRP6, LRP8, TpaHCOeppMHOBEIM pelelTop,
ILDL-penenrop, peuentop Oejyrka 1, poncreenHoro LDL, ASGR1, ASGR2,
BeJiok-2, 1000 OHEM DeJIky-TIpellle CTBEHHUKY aMmIionma (APLP2),
aneJMHOBHM pellenTop (APLNR), PRLR (OpoJIlaKTMHOBHM pelenTop), MAL
(MMEeJVMHOBEM ¥ JIMMOOLUMTAPHEM 0OeJIoK, TakKXe M3BeCTHHM Kak VIP17),
IGF2R, H+ ATdasa BakKyoOJIAPHOTO THUIIA, peluenTop IOUGTEPUMHOTO
TOKCHHa, OQOJIaTHHM pelelNTop, IJIyTaMaTHEE pPelelTOPH, TUIYyTaTUMOHOBEM
pelLenTop, JIENTMHOBHM PeLeNTop, CKIBeHIXep-pellentop, SCARAl-5,
SCARB1-3 m CD36. B omnpemeJylIeHHEX BapMaHTaxX OCYWeCTBJIeHUS 50heKTop
MHTEepHaIMU3alUuM OpelcTaBJigeT CcoOOM CHeUMOMUHEM IO OTHOIEHUI K
[IOUKe UMHTepHaJIus3aTop, Takoy kxak CDH16 (Cadheri-16), CLDN16
(Claudn-16), KL (Klotho), PTHIR (peuenTop IapaTupeouoHOTO
TopMOHa), SLC22A13 (ceMeMCTBO TPAHCIOPTEPOB PACTBOPEHHHX BENeCTB
22 npencraBuTesib 13), SLCHA2 (KOTpaHCHOPTep HATPUA/TJIOKO3H 2) U
UMOD (ypoMoOnoyJiMH) . B IOpyIux OIpelelJIeHHHX BapMaHTaxX OCYWeCTBJIEHUS
50PeKTOP  MHTEepHalM3aluuM  I[IPpeOCTaBJIsgeT cobomn CrelUUOUUHEIM  II0
OTHOMEHMI K MHIIIAM MWHTepHalM3aTop, Tako¥ xak BMPRIA (pelenTop
KOCTHOTO MopdoTreHeTHnuyeckoro Oejika 1A), M-kKanrepmH, CD9, MuSK
(kMHaza, crieundpmuHa g rio OTHOIIEHUI K MEITIILAM) , LGR4/GPR48
(peuenTop 48, CONPSXeHHHM C G-0eJIKOM), XOJIMHEPTUUECKUN pPelelTop
(HUKOTUMHOBEHIM) alpda 1, CDH15 (Cadheri-15), ITGA7 (MHTeTPUH
alrdpa-7), CACNG1 (cy®reIMHMIIa TaMMa-1 KaJblMeBOT'O KaHajla L-
Tuna), CACNALS (cyOpemmHmula ajbda-15 KaJlbLMeBOI'O KaHaJa L-Tumna),
CACNG6 (cybweIMHMIIa I'aMMa—-6 KaJlbLIMeBOI'O KaHaJjla L-Tumna), SCNI1B

(cybpenuHuila 6OeTa-1 HaTpUeBOT'O KaHaja), CHRNA1 (cybbenmHMULIa
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ansda ACh-peunentopa), CHRND (cyOwemuHulla nejbTa ACh-penentopa),
LRRC14B (Gejox 14B, cozepxamui OOTaTHM JIeMUMHOM [NOBTOpP) M POPDC3
(beyjox 3, comepxamuM OOMeH Popeye). B HeKOTOPHX BapMaHTax
ocymecTBJIeHUSA 50PeKTop MHTepHalM3aluM IOIpencTaBjseT cobom ITGA7,
CD9, CD63, APLP2 wmumum PRLR.

[93] B HEeKOTOPHX BapMaHTax OCYHeCTBJeHMSa OeJIOK, CBI3HBAaMUN
20dpeKTOop MHTepHaJIM3aluMu, COOEepPXUT AHTUTeHCBS3HBaKmU  0eJIoK,
KOTOPHM BKJIOUaeT B cebd, HaIpuMep, CJIKNTYID MOJIEKYJY Ha OCHOBe
pelenTopa, MOJIEKYJY-JIOBVIIKY, CJIUTYK MOJIEKYJly Ha OCHOBE pelenTopa
u Fc-doparmMeHTa, aHTUTeJO, Fab-¢parmenT, F(ab')2-¢parmenr, Fd-
bparMeHT, Fv-dparMeHT, OIOHOLENOUeUHYK Fv (sckFv) wmoJekyny, dAb-
bparMeHT, BEIIIEJIEHHYID 0O0JIacTh, OTIpelelIanyly KOMIIJIEMEHTAPHOCTH
(CDR), mnentun CDR3, KOHQOPMAIMOHHO 3aTpyOHeHHHM HenTun FR3-CDR3-
FR4, noMeH-CcHelMdMUHOE aHTUTEJIO, OIHOIOMEHHOE AaHTUTEJIO, aHTUTEJIO
C IeJlellMey IOMeHa, XMMepHOe aHTUTeJIO, aHTUTeJio ¢ nOpuBuTom CDR,
oraTeJsio, TpHUaTeJo, TeTpaTeJlo, MMHMUTEJIO, HAaHOTEJIO, MOHOBAaJIEHTHOE
HaHOTeJIO, OMBaJIEeHTHOE HAaHOTEeJIO, UMMMYyHOQapMalleBTUUECKOE CPelCTBO
Ha OCHOBE MOIyJIbHOTO OeJika MaJloro pasMepa (SMIP), BepOJOXbe
AHTUTEJIO (roMoOMMepHOe AHTUTEJIO C T AXKeJION LIellbr VHH) ,
BapuabesibHEM OoMeH IgNAR akKyJIH.

[94] B omOHOM BapuaHTe OCYMEeCTBJIEHUA MOJIEKYJISPHHM OOBEeKT,
KOTOPEM CBA3HBaeTCca C 520hpeKTopoM MHTepHalM3aluM, IIpeIcTaBJIsgeT
coBoM aHTUTeJIO, OQparMeHT aHTHUTeJa WJIM IPYToM AaHTUIeHCB S 3LBAaMUA
BeJiok. Hanpumep, MOJIEKYJIAPHEM OOBEKT MOXeT IMIpelcTaBJISThL codon
frucneunudmuueckKkoe aHTUTEJIO, B KOTOPOM OIOHO ILJIEUO CBA3HBAETCH C
20peKTOpPOM MHTepHalu3auuu (HanpmuMmep, 1TGA7, CD9, CD63, PRLR,

APLP2), a @mpyroe ILJIeUO CBABHBAETCHA C 3aMeCTUTEJLHBEM (QepMeHTOM. B

DaHHOM ciydae BuoTepaneBTUUIECKUN KOMILJIEKC COOEPXUT
fucneunupruueckoe aHTUTEJIO M 3aMecCTUTeJIbHHM depMeHT (dmr. 1A). B
KOHKPETHOM BapuaHTe OCYyWeCTBJIEHN I 3aboJieBaHue, nomjexalee
JIEUEHMID, npencrapjigdeT cobon zaboJieraHKe dabpu, u

BuoTepaneBTUUECKNIM  KOMILJIEKC  COOepXxuT GLA u Oucneuudpmuueckoe
aHTUTEeJIO, KOTOopoe cBA3wnBaeTca ¢ GLA um CD63. B IOpyroM KOHKPETHOM
BapMraHTe OCYIEeCTBJIEHUA 3aboJsieBaHue, nmonjiexalmee JIeUEeHHNIO,
IpencrasBjsgeT cobo¥ zabojiepaHue  lloMmIe, n BuoTepaleBTUUYECKUN

KOMILJIEKC COIOEPXUT GAA u oucreumudpruuecroe AHTUTEJIO, KoTOopOEe
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cBA3EBaeTcsa ¢ GAA m CD63.

[95] B mpyrmux BapMaHTax OCYIMEeCTBJIEHMS MOJIEKYJIAPHEM OOBLEeKT,
KOTOPHM CBA3EBAETCH C 20beKTOPOM  MHTepHaJIM3aluu, COIEPXUT
IOJIYaHTUTEJIO, M 3BaMeCTUTEJILHBM (QepMeHT COOepXUT Fc-moMeH (CJMUTHEMN
noygunentun obepmeHT-Fc). B OODHOM BapuaHTe OCYIECTRBJIeHMS Fc-moMeH
CJIUTOTO noJimMnenTuna bepmeHT-FC accouumpyeT C Fc-noMeHOM
CIHeuMPUUHOTO IIO0 OTHOIWMEHMKD K 50PeKTopy MHTepHaIM3alUM [IoJyTejla C
oBpa3zoBaHMeEM OMOTepalleBTHMUECKOT'O KoMILJIekca (omur. 1B).

[96] B OpYyTUX BapmMaHTax OCYIIECTBJIEHUA 3aMeCTHUTeJIbHEM
bepMeHT KOBAJIEHTHO CBA3aH C OeJIkoM, CBA3SHBaIIMUM  5bdeKrTop
VHTEepHaJIN3allun . BapuaHT OCYIECTRBJIEHUA CIVAHUA bepMeHT—
Fc:mogyTeJsio, OIMCAaHHHM B IIpedHOymeM Iaparpabde (cM. Takxe oour.
1BR), nmomamaeT B 2TOT KJacc, IIOCKOJbKY IMMep Fc MoxeT OHTB
COEeIMHEH IIOCPEeICTBOM OIOHOTO WM O0oJiee IUCYJIbOUIHEIX MOCTHKOB.
KopajieHTHad CBA3b MeXnay IOMEHOM aKTUMBHOCTHU bepmeHTa VI
MNOJIMIIENTUIAOM ¥ JOMEHOM WJIM IIOJIUIIEIITUIOM, CBA3HBaAKIVMM 30QeKTOp
VMHTepHalIM3alluM, MOXeT IIpeldCcTaBJIATL coboM Jodoy TUII KOBaJIEHTHOM
CBA3U, T. e. JOOYyKD CBA3b, KOTOpasd MNpelyCMaTpPMBAEeT paclpelelleHue
DJIEKTPOHOB. B HEKOTOPHX CJydasaxXx KoBaJIeHTHasd CBA3b I[IpPencTaBJIsgeT
coboM MNeNTUIHYI CBA3b MeXOy »OBYMSA aMMHOKMCIIOTaMM, TakKyl, UYTOo
3aMeCTHUTeJIbHBI bepMeHT u OeJloK, CB S3HBalINUM a0bekTOP
MHTepHaJIMu3aluM, IIOJIHOCTB WM UYaCTUUHO (QOPMUPYIOT HEIPEPHBHYIO
INOJIMIIENTUIOHY lLelbk KakK B CJMUMTOM OeJjIke. B HEeKOTOPHX cJydasxX YacTb
3aMeCTUTEJIbLHOTO bepmeHTa u feJiok, CB A 3LIBalmMm >0dekTOp
VMHTepHaJlIMu3allMM, CBSA3HBAKTCS HEIOCPeICTBEHHO. B IpyIMx cJydasax
UCIIOJIb3YeTCa JIMHKep @OJd IOpUKpellJleHMsa IOByxX uacTed. CMm. Chen et
al., «Fusion protein linkers: property, design and
functionality», 65(10) Adv Drug Deliv Rev. 1357-69 (2013).

[97] B KOHKpPeTHOM BapMaHTe OCYMeCTBJIeHUI 3aMeCTUTEeJIbHHM
bepMeHT KOBaJIEHTHO CBA3aH ¢ C-KOHILUOM TAXeJION LelM aHTUTeJla K
sbdexkTOPY UMHTepHamM3auuu (cMm. our. 1C) wmiam ¢ C-KOHIIOM JeT'KoM
nenu (omr. 1E). B IOpyT’oM KOHKPETHOM BapMaHTe OCYIEeCTBJIEHUA
3aMeCTUTeJILHEM (epMeHT KOBAaJIeHTHO CBA3aH ¢ N-KOHLOM TAXeJIoM leln
aHTUTeJla K 30PeKTopy MHTepHalm3auum (cM. ¢ur. 1D) wmiam ¢ N-KOHLIOM
Jerkom uenmu (¢pmur. 1F).

[98] B HeKOTOpPHX CJydasax, OoCOBEeHHO ecJiM 3BaMeCTUTeJIbHBMN
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bepMeHT HOPMaJIbHO I[IPOTEOJIMTUUYECKM He I[IPOLIeCCHUPOBaH B JIM30COME,
noBaBJILIT paclhellJigseMel JMHKep B 2 TaKKe BapMaHTH OCYNeCTBJIEHUA
OMOoTepalleBTUUECKOT'O KOMILJIEKCA, KOTOPHE IMIpedyCMaTpUBalT CJIUAHUE
aHTUTeJIO-QEepPMeHT . B HEKOTOPHIX BapMaHTax OCYIleCTBJIEHN A
pacmerisieMblt KaTellCHMHOM JIMHKEep BCTaBJAT MeXOy aHTUTeJIOM U
3aMeCTUTEJIEHEIM (QepMeHTOM OJid OoBOJIeTueHMA yhaJleHMA aHTuTejla B
JM30COMe IJIS a) BOBMOXHOM IIOMOIIM B COXPaHeHuM O(pepMeHTaTUBHOM
AKTMBHOCTM TIIyTeM YIaJIeHMS CTepuUyecKM KpPpYyIHOTO aHTuUTeJa U D)
BO3MOXHOTO YBeJIMUeHUS JIM30COMAJIbHOT'O BPEMeHM IIOJIYXM3HM QepMeHTa.
[99] B @mpyroM aclekTe HacTodmee u300peTeHMe OTHOCUTCHS K
KOMIIOBULIMM, obJjamanmey ©(epMeHTATHMBHOM aKTUMBHOCTLID ¥ CoIepxalen
AHTUTeHCBA3WBamMMUy  0eJIoK, opM 3TOoM (QepMeHT acCoOLUMMPOBaH C
JIM30COMHOM BOO0JIe3HBI HAaKOILJIEHUS (LSD) n BeJIKoOM, CB43HBaKlM
20beKTOp UMHTepHam3aluum. OdepMeHTH (BrIOUaKIMe B cebsa 0OeJku,

KOTOPEIE He ABJIANTCA per se KaTaJ’IMTMT{eCKMMM), aCCOLMMPOBaHHEIE C
JIM30OCOMHEIMM OOJIe3HAMM HAaKOIJIeHMI, BKJoUalT B cebdbd, HallpuMep, o—
raJlakTosnnmasy, B—I‘aﬂaKTOBMHaBY, O—IJIKO3MOgasy, B‘I‘HIOKOBI/IJI&BY,

aKTHUBATOP canosmuHa-C, lepaMmmasy, chUHTOMMEIHAa3Y, B-

TreKxco3aMMHMIOasy, akTupaTop GMZ, GM3-cuHTasy, apuicyJbdaTasy,
aKTHMBATOP COMHTOJUIMIA, O-MIYPOHMIA3Y, UIYPOHMIaza-2-cyJbdaTasy,

renapmH-N-cyJbdaTasy, N-aleTUJI-o-IJIOKO3aM/UHKIOAa3y, O-IJIOKO3aMUI—
N-aueTunrpaHcohepasy, N-aueTuJrJjoKo3aMUH- 6—-CcyJibdaTasy, N-
aleTurajJ]akTo3aMMH-6-CcyJbdpaT—-Ccylbdparaszy, N-alleTurajlakKTo3aM/H—4-
cynbdhaTasy, B-TioKypoHUOA3Y, THaIYyPOHUIASY M T. II.

[100] Benku, cBA3BBamMe 200eKTop MHTepHaNIM3alMM, HaIpUMEepP,
BKJIDUAKT B cebd CIUTYD MOJIEKYJIY Ha OCHOBe pellenTopa, MOJIeKYJy-—
JIOBVIIKY, CJIMUTYK MOJIEKYJly Ha OCHOBe pelleniTopa ¥ Fc-dparmMeHTa,
aHTUTEeJIO, Fab-¢parmeHnr, F(ab')2-¢pparmeHnr, Fd-doparmMeHT, Fv-
bparMeHT, OIOHOIIEIIOUEUHYID  Fv (scFv) MOJIEKYITY, dAb-dparMeHT,
BHIEJIEHHYI 0OO0JIaCTh, OMNPelelIdnlyl KOMIIJIEMeHTapHOoCTh (CDR), menTtun
CDR3, xoHGOPMALMOHHO 3aTpPpyOHeHHHY HOentun FR3-CDR3-FR4, @#oMeH-
crieuMdUUHOE aHTUTEJIO, OIHOIOMEeHHOEe aHTUTeJIO, aHTUTEeJIO C »OeJeluen
IOIOMeHa, XMMepHoe aHTUTeJIO, aHTUTeJlo C nOpuBuToM CDR, 1ImaTelo,
TpHUaTeJo, TeTpaTesO, MMHUTEJIO, HaHOTEeJIO, MOHOBAJIEHTHOE HAaHOTEJIO,

OMBaJIEHTHOE HAHOTEeJIO, MMMyHObpapMalleBTHMUeCKOe CPpeOCcTBO Ha OCHOBe
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MOOYJILHOTO ©OeJlka MaJloT'o pasMepa (SMIP), BepOJIIOKBEEe  aHTUTEJIO
(ToMOIMMEepHOe aHTUTEJIO C TaXeJion Lensio VHH), Bapra®elIbHEM OOMEH
IgNAR akyJie, OpyTMe aHTUTeHCBA3HBawiye OeJIKM M T. II.

[101] [00096] OSddexTOpH MHTepHaIM3aLMM BKJOUALT B ceb4d,
HanpuMmep, CD63, MHC-I, Kremen-1, Kremen-2, LRP5, LRP6, LRPS,
TpaHCOEPPUHOBHIM  pPelLenTop, LDL-peuenTop, pPeLenTop BeJika 1,
POOCTBEHHOTO LDL, ASGR1, ASGRZ2, feJIoK, 100 OHBIM DesIky -
IpenmecTBeHHUKY amuiionna-2 (APLP2), amneJMHOBHM peuentop (APLNR),
PRLR (IpoOJIaKTHMHOBHYM pelenTop), MAL (MUEJIMHOBHM U JIMMQOLNUTAPHLIM
BeJIoOK, TakXe M3BeCTHHM kak VIP1l7), IGF2R, H+ AT®asy BaKyOJISPHOTO
THIa, pelenTop INGTEePUNHOTO TOKCHHA, bosaTHEM peLenTop,
TJIy TaMaTHHE PEeLEenToOpH, TJIY TaTUOHOBEIM pelLenTop, JIEITUHOBHMN
pelenTop, Ck»BeHIXep-peluentop, SCARAl1-5, SCARB1I-3 wm CD36. B
OlIpelNeJIeHHHX BapMaHTaxX OCYWeCTBJIeHUS DH200ekTop MHTepHaJIuU3alun
IpencTaBJIgeT cobon CelNPUUHHM o OTHOIEHUIO K IoUKe
MHTEpHalIMU3aTop, Takou kxak CDH16 (Cadheri-16), CLDN16 (Claudn-
16), KL (Klotho), PTHIR (peuenrTtop napaTHUpPeOMIOHOTO T OPMOHA),
SLC22A13 (cemMeMCTBO TPAHCIOPTEPOR PaCcCTBOPEHHEX BelleCTB 22
npencraeuTesns 13), SLCS5A2 (KOTpaHCIOPTEp HATpUA/TJIOKO3H 2) U
UMOD (ypoMOnoyJiMH) . B IOpyIMxX OIpeneJieHHHX BapMaHTaxX OCYIeCTBJIEHUI
530bekTOP  MHTepHaIM3aluM  OpencrabjdeT coBon ClleUMOUUHEI  II0
OTHOWEHMI0O K MHIIIIAM MHTEepHalM3aTop, Takol Kak BMPRIA (peLeldTop
KOCTHOTO MopdoreHeTnueckoro Oejyika 1A), M-kKagorepmH, CD9, MuSK
(kMHasza, crieundpmuHa g 1o OTHOIIEHUIO K MEINIILAM) , LGR4/GPR4S8
(peuenTop 48, CONPSXeHHHM C G-0eJIKOM), XOJMHEePTUUECKUN pPelelTop
(HUKOTMHOBEIM ) alnda 1, CDH15 (Cadheri-15), ITGA7 (MHTeTpPUH
alrpa-7), CACNG1 (cy®rpeImMHMIlla TaMMa-1 KaJblMeBOT'O KaHaJla L-
Tuna), CACNALS (cyOpemmHmlLa ajbdpa-15 KaJlbLMeBOT'O KaHalJa L-Tumna),
CACNG6 (cybweIMHMIla TI'aMMa—-6 KaJlbLIMeBOI'O KaHaJjla L-Tumna), SCNI1B
(cybpenuHuila OeTa-1 HaTpMeBOT'O KaHalla), CHRNA1 (cybrwenmHMlla
ansda ACh-peunentopa), CHRND (cyOwemmuHuila nesbTa ACh-penentopa),
LRRC14B (BeJjok 14B, comepxamuy OoOTaTHEM JIeMIMHOM IHOBTOpP) U POPDC3
(Beyjox 3, comepxamuM OOMeH Popeye). B HeKOTOPHX BapMaHTax
ocymecTBJIeHUS »0PeKTop MHTepHalM3alluM IOpencTaBjseT cobom ITGAT,
CD9, CD63, ALPL2 wmum PPRLR.

[102] B HEeKOTOPLIX BapraHTax OCVyIeCTBJIEHUS bepmMeHT
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KOBAJIEHTHO CBSA3aH (T. €. BJIEeKTPOHH paclHpemnesignTCsd MeXIy aTOMaMM)
C AHTUT €HCB A3EBalIMM OeJIKOM. B OOHOM  KOHKPETHOM BapuaHTe
OCYIIEeCTRBRJIEHUS HeJIoK, CB A 3HB AU sddexrTOpP MHTepHalM3auum,
COCTOUT U3 NOJyTeJsla WM COOEepPXUT TaKoBoe; ¢epMeHT ciauT ¢ Fc-
CJIUTHM IOOMeHOM (HampmuMmep, Ha C-kKoHIe); u Fc-moMeH, KOTOPHM
KOBAJIEHTHO CBA3aH C  (QepMeHTOM, accoummpyerca ¢ Fc-moMeHOM
AHTUTEeHCBA3HBaKIETO ©OeJjlka TakK, UTO accouMalumMia IOpeaycMaTpuBaeT
oovH wmiIu 0OoJiee OUCYILOUIHBEIX MOCTUKOB. JaHHBEM KOHKPETHHM BapMaHT
OCYIECTBJIEHUSA CXeMaTuuecKM Mu3o0paxeH Ha ourype 1B.

[103] B 1OpyroM KOHKPETHOM BapMaHTEe OCYMeCcTBJeHMa OeJIoK,
CcBA3HBalmMMUM 20dpekTop MHTepHalIMuzauuu (IE-BP), coCTOMT U3 aHTUTeJa
VI bparmMeHTa aHTUTEJIa WU COmEepPXUT TaKoOBHE, n bepMeHT
KOBAJIEHTHO CBfA3aH C AaHTUTeJIOM WK (QpaTlMeHTOM aHTUTeJa. B
KOHKPETHOM BapMaHTe OCyIeCTBJIeHU A IEBP npencraBisgeT cobon
aHTUTeJIO, U (epMeHT KOBaJIEHTHO CBA3aH (HeNOCPeOCTBEHHO IMIelTUIHOM
CBASBLID MM OIOCpeloBaHHO Uepe3 JIMHKep) ¢ C-KOHIOM TSXeJIOM Lelu
MM JIeTKOM LielM aHTuTeJa (COOTBeTCTBeHHO oOourypa 1C miam 1E). B
IPpyTOM KOHKPEeTHOM BapMaHTe OCylmecTBJieHUa IEBP npemcraBjiseT cobon
aHTUTeJIO, U (epMeHT KOBAaJIEHTHO CBA3aH (HEeNOCPeACTBEHHO IMIelTUIOHOM
CBA3LID MM OIOCPEeIOBaHHO uUepe3 JIMHKep) C N-KOHIIOM TSXeJIOM Lienn
WM JIeTKOM LeNM aHTuUTeJa (CooTBeTCcTBeHHO (urypa 1D miam 1F).

[104] B HEeKOTOPHX BapMaHTax OCYWeCTBJIeHUSA GepMeHT u IEBP He
CBASHBAKTCSH KOBAJIEHTHO, a OOBeIMHHAKTCS B CMeCb. IEBP u (QepMeHT
MOTYT acCCoOLUUUPOBATECH [IOCPEenCcCTBOM HEeKOBaJIEHTHEIX CUJI c
obpasoBaHMeEM  KOMILJIEKCA. Hanpumep, B COOTBETCTBUU c OIHUM

KOHKPETHEIM BapMaHTOM  OCYIeCTBJIeHUA IEBP npencraBidgeT cobon

fucneumnpmuuecroe aHTUTEJIO, B KOTOPOM  OIHO [JIeYo aHTUTeJa
CBA3HBAaETCSH c sbbexTOPOM  MHTEepPHAJM3alWM, a opyroe TJIeyo
CBA3BHBAETCSH c bepMeHTOM. OaHHE BapMaHT OCyIeCTBJIEHU I

cxeMaTHUeCcky M300paxeH Ha o¢urype 1A.

[105] B HEKOTOPEIX BapmMaHTax oCylmeCcTBJIEHUS bepmMeHT
nopeIcTaBJgeT cobor GAA wuam objlamaeT GAA-aKTHMBHOCTBIL (HaIpHMeEp,
1303UM c AKTUBHOCTBI GAA), u sbdexTOp VMHTEepHaIU3alUA
npencraBjageT cobom ITGA7, CDH15, CD9, CDe63, APLP2 wmiam PRLR. B
KOHKPETHOM BapMaHTe OCYMEeCTBJIEHUS GepMeHT MIpeXCTaBJisgeT cobolm GAA

i obJsianaeT GAA-aKTHUBHOCTBIO, IOOMEH VMHTePHaJIM3alrM IIpelCTaBJIAEeT
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cobom CD63, u IEBP mnpencrTaBJjdgeT coboM Ouchneumpmideckoe aHTUTEIIO
CO CHeUMIMUHOCTRIO IO OTHOmeHMIn K CD63 m GAA.

[106] B HEKOTOPELIX BapraHTax OCVyIeCTBJIEHUS bepmMeHT
nopencraBjyfgeT cobom GLA wmam obinamaeT GLA-aXTHMBHOCTBI (HaAIpHMEP,
M303UM C aKTUBHOCTEBI GAA) , u sdbekTOpP VMHTepHaJIM3alun
npencrTaBJjseT codon ITGA7, CD9, CD63, APLP2 nian  PRLR. B
KOHKPETHOM BapMaHTe OCyMeCTBJIeHMS GepMeHT MOpencTaBjisgeT codoy GLA
i obJylagaeT GLA-aKTMBHOCTBI, IOOMEH MHTepHalIM3alMM IIpeldCTaBJISeT
cobom CD63, u IEBP mnpezncrTarJjsgeT coboM Ouchneumprmieckoe aHTUTEIIO
CO CHeUMPUMUHOCTBI IO OTHOomeHM®© K CD63 m GLA.

[107] B 1OpyroM aclekTe HacTodmee WM300peTeHMe OTHOCUTCHS K
crmocofy oTbopa WM CKPMHMHI'a OMOTepalleBTMUeCKOT'O KOMILJIeKCa,
comepxXamero bepMeHT u AHTUTeHCB A 3LB a1 BeJiok, KOTOPHM
S20OeKTUBHO 3aMemaeT (QepMeHT VY HDallMeHTa IIPpUM HeOoOXOOUMMOCTM DTOTO.
B omHOM BapMaHTe OCYIEeCTBJIeHMS  OMOTepaleBTUUECKUM  KOMILJIEKC
BBOOAT B MOIEJIBHYK CUCTEMY, M MOIOEJBHYK CUCTEMY OIleHMBAaKwT Ha
IpeIMeT aKTHMBHOCTM  3aMeENeHHOTO  (epMeHTa. B onmHOM BapmaHTe
OCYMeCTBJIEHUS MOIEeJILHOM CHUCTeMOM ABJISeTCsa XMBOTHOEe, VY KOTOPOTO
OTCYTCTBYET DKCIIPECCUA (epMeHTa M KOTOPOE DSKCIPeCcCUupyeT aHTUTEH,
POIOCTBEeHHHMN AHTUT'eHCEB A3HBanlieMy Dellky . B OIOHOM BapuaHTe
OCYIIeCTBJIEHU A XUBOTHOM MO eJIb ABJIAETCH MBIIE , KoTOopad
DKCIpeccUpyeT I'YMaHU3UPOBAHHOTO POILCTBEHHMKA aHTUTEHCBI3SHBAKIIETO
BeJiIka M COIOEPXUT HOKAYTHEM T'eH, KOTOPHM KoIMpyeT (epMeHT.

[108] B omHOM BapMaHTe OCYIEeCTBJIEHMS MBIbL XapaKTepu3yeTCcs
HOKayTOM JIM30COMaJIbLHOTO (gepMeHTa, TaKoI'o KaK o-TajJlakTos3umasa A,
llepaMmmasa, P-TJoKo3uUIasa, aKTUBATOP carnosmHa-C, coOMHTOMMeIMHasa,

B-ranmaxkTosumasa, P-rexkcosamrHumaza A u B, B-rekcosammHMmasza A,
Bejijoxk GM2-akTMBaTOpP, GM3-CcHMHTaza, apuiIcyJbd®aTasza A, aKTHUBaATOP
comHrONIMIMOa, O-MIOYPOHMIAa3a, MIOYPOHMUIOa3a-Z2-CcyllbdpaTasa, TelapaH-
N-cyansdpaTasza, N-aluneTuJI-o-IJIKO3aMHKMIa’3a, aneTmyi—CoA; o-
rko3aMua-N-aleTmlTpaHcdepasza, N-aleTMJITJIOKO3aMMH—-6-CyJIEdaTasa,
N-aleTmiarajlakTo3aMMH—-6-CyJibdaT—CcyJbdaTasa, B-ranmaxkToszunasa, N-
alneTuirajakTo3aMMH-4-cyJbkdaTasza (apuicyJibdaTasa B), -

IJILKYPOHMIOasa, I'MaJlypOHMIasa, Oo-IJIKKO3MIasa 2 WX JM30CoMaJlbHasd

KHcCiiad Jiniiasa. B omHOM BaplaHTe OCYyeCTBIJIEHMA HOKayTHaA MHIIb
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TaKXe 5SKCIPECCUPYET UeJIOBEUEeCKYn MWIM TYMaHM3UPOBAHHYK BEPCHUIO
sbderkTOPa MHTepHaIM3aluuM (7. €e. KOTHATHOI'O aHTUIeHCBA3HBAKIEI'O
Besika) . S0OeKTOPH MHTEepHaIM3alMM UYeJIOBEeKa BKJKUalT B cedbga CD63,
MHC-I, Kremen-1, Kremen-2, LRP5, ©LRP6, LRP8, TpaHCOEePPUHOBHIM
peuentop, LDL-peunentop, peuenrtop ©Oeagxka 1, poncrBeHHoro LDIL,
ASGR1, ASGR2, 06eJiok-2, OOOOOHHY OeJIKy-TIpellleCTBEeHHUKY aMUJIouIa
(APLP2), arleJIMHOBLIA pelenTop (APLNR) , PRLR (MIPOJIaKTHHOBHIM
peLenTop) , MAL (MMEeJIMHOBEIM UM JIUMMOOUMUTaPHHN BeJIoK, TaKxe
M3BECTHHM Kak VIP17), IGF2R, H+ ATdasy BakKyOJAapHOTO TUIIE,
peuenTop IMUOTEPUNMHOTO TOKCHUHA, OGQOJIATHEM pellenTop, TNIyTaMaTHHE
PELEITOPEL, TJIYy TaTUOHOBEM peLenTop, JIETITUMHOBHM peLenTop,
CKoBeHIXep-peluenrtop, SCARAl-5, SCARB1-3, CD36, CDH16 (Cadheri-
lo), CLDN16 (Claudn-106), KL (Klotho), PTHIR (peuenTop
IapaTUpeonunHoOTO TOpMOHa) , SLC22A13 (ceMelCTBO TPaHCIOPTEPOR
PAaCTBOPEHHEIX BelleCTB 22 HOpencraBuTelsis 13), SLCSA2Z (KOTpaHCIOPTEP
HaTpuga/TJIoKO3H 2), UMOD (ypoMmomyJmH), BMPRIA (pellenTop KOCTHOTO
MopdoTeHeTHnueckoro Oejyika 1A), M-kKanrepmH, CD9, MuSK (xkuHas3a,
crieumMdmMUHasg IIO0 OTHOMEeHMI K MemilaMm), LGR4/GPR48 (peuentop 48,
CONpPSKEHHEM C G-0eJIKOM), XOJUMHEePIUUECKUM pelelTop (HMKOTMHOBEI)
anbda 1, CDH15 (Cadheri-15), ITGA7 (mHTerpuH ajgbda-7), CACNG1
(cydbenImHMLIA raMMa-—1 KaJbLIMeBOT O KaHaJla L-Tuna) , CACNALS
(cybpenuHMuIla alepa-15 KaJIbLIIMEeBOTO KaHaJla L-Tuna), CACNG6
(cyBmeImMHMIIa ramMMa-—6 KaJIbLIMeBOTO KaHaJla L-Tuna), SCN1B
(cybpenuHuila OeTa-1 HaTpMeBOT'O KaHaja), CHRNA1 (cydwenuHMIla
anbda ACh-peuentopa), CHRND (cydOwemmHuua ngeJibTa ACh-penentopa),
LRRC14B (Bejyox 14B, cozepxamui O60TaTHM JIeMUIMHOM MNOBTOp) M POPDC3
(BeJiok 3, coIepxamuy IDoMeH Popeye).

[109] W3 YyPOBHA TEeXHMKM M3BECTHH CIHOCOOH CO3OaHMsa MeIIel,
KOTOPEIE BKCIPEeCCUPYIT pPeLelNTOPE uYejioBeka. CM, HamnpuMep, Ma et
al., Drug Metab. Dispos. 2008 Dec; 36(12):2506-12; u mnartent CIA
N 8878001 B2, KOTOpPHE BKJWOUEHE B HaHHHM OOKYMEeHT B OTHOMEeHUU
TPaAHCTEHHHX MHIIEN, DKCIPECCUPYRIMX PEeLUelTOpH UYeJloBeka. TakKxke U3
YPOBHSA TEeXHMKM M3BECTHH CIOCOOH IIOJIyYeHMS HOKAayTHHX 110 GepMeHTy
Mpmen. CMm., HanpuMmep, Kuemmel et al., Pathol. Res. Pract.
1997,;193(10) :663-71, KoTopad BKJIIOUEHA B OaHHBIM  JOKYMEHT B

OTHOINEeHNV]M HOKayTa IIO @epMeHTy JIMM30OCOMAJIBHOT'O HaKOIIJIEHMA MBIIN .
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[110] Craenyromue TOIPUMEPH OpeICTaBJIeHH C LeJlbl »aJlbHeWmen
WMJIJIIOC TPaLmUn CIIOCOBOB COTJIaCHO HacTodAmeMy  M300peTeHUD. CLZi
[IPUMEPEL ABJIAITCA VCKJIUUTEJIEHO WJLJIIOC TP a TV BHEMM n He
IpenHas3HaueHs OJ4 OTI'paHMUeHUda oObeMa HacCTOoAleI'0 U300peTeHUd
KaKuM—JInOo obpasoM.

[IPVMEPH

[IpuMmep 1. JIM30COMAJIBHHIM O-IJIOKO3UIASHEM CJIUTEM OeJIOK

[111] ;g 1»nocTaBKM (epMeHTOB B JIMB30COMY paspadaTHBaJu
KOHTpoJMpyeMele aHTuTeJioM CI-MPR-He3aBUCHUMBIE CUCTEME OOCTaBKM. B
Tabauile 3 2 HOpUMBEOEHH  MOJIEKYJIAPHEE  KOHCTPYKLUMM BMeCcTe C UuX
YPOBHAMA DKCIpeCcCUumn B KJIeTKax CHO (cMm. oburypy 2),

OpUBIM3UTEJILHOM aKTUMBHOCTBI GAA, oNpenejigieMo¥ C MCIOJIb30BaHUEM

4-MeTUIIYyMOeJIMQepuJI- O~ TJIDKO3MOa3e K  QIYyOpPecCleHTHOMy cyOcTpaTy
(cMm. odurypy 3), u CTaTyCcoM JIN'30COMaJIbHOT'O HalleJIMBaHU4,
VHTEepHaJIM3alluM M aKTUMBHOCTU (CM. OUTypH 4 u 5).

[IpuMep 2. VMHTepHalM3alMiad KOHCTPYKLUMM GAA

[112] VHTepHaIM3alMo KOHCTPYKLIUN GAA omnpeneyndann Iy TeM
V3MEpPEeHMS bepMeHTaTUMBHOM aKTUBHOCTHU B KJIE TOUHHIX JmM3aTax.
Pa3IMuHEEe KOHCTPYKUMM PeKOMOMHaHTHOM GAA (SEQ ID NO:1) noBaBianu
B HEK293, ckeJieTHHe MMOOJACTH uejioBeka (Lonza, Walkersville, MD)
iy Mmo®JiacTe Memmm C2C1l2. KJeTKM BHCeBaJM B 24-JIYHOUHHE ILJIAHIIETH
3a 24 Jaca oo noBaBJIeHU A bepMeHTaTUBHEIX KOHCTPYKLMUMI .
depMeHTaTMBHEE KOHCTPYKLUMM »DOOAaBJAJIM B Cpeny KJIeTOK Ha 18 uYacoB.
8aTeM KJeTKM THaTeJIbHO TIIPOMEBaJ M PRBS, oOxJaXIeHHBM JbBOOM, WU
JuzupoBamm B 0,5% NP-40, oxJjaxdIeHHBEM JbIOM, B aHaJUTUUECKOM
Bybepe (0,2 M HaTpusa auetata, 0,4 M kamma xJjgopuna, pH 4,3).
JinzaTe leHTprbdyruporanu npu 15000 x g B TeueHume 15 mmuyT npum 4°C,
" CyrepHaTaHTH MHKYOUPOBaJIU c 4 -MeTmIIyMOemmbepuii-aJibda—D-
TJIOKO3MIa30M, cydcTpaToM GAA, B aHaluTUUeckoM Oybepe B TeueHune 1
Jaca B 96-JIyHOUHEIX [JIaHIIETAaX . Peaxuum OCTaHaBJIUBAaJU C
VCIIOJIL 30BaHueM TJIMIMHKAPOOHATHOTO Oybepa npu PH 10,7.
OJIyOopeclleHIIMI0 CUMTHEBAJIM Ha YCTPOMCTBe MOJS CUMTHBAHMA IIJIAHIETOB
npm 360 HM BO3OYyXIOeHuM M 450 HM mcnyckaHum. KoHUeHTpauuio OeJlka B
Juszare OLIEHUBAJIU c MCIIOJIb30BaHMeM  Habopa oJisg aHaJms3a C

VMCIIOJIE3OBaHMEM OULIMHXOHMHOBOM KMCIJIOTHL . B KauecCTBe CTaHOapTOB
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MCIOJIb30BaNM  4-MeTuiyMOesmmbpepoH. GAA-aKTHMBHOCTEL IIPelCcTaBJIdAJiM B
HMOJIb 4d-MeTuIIyMOeJmmbepoHa, BHICBOBOXIEHHOTO B yac Ha M
OUMIIEeHHOT O beJsika. CM. Fuller et al., «Isolation and
characterisation of a recombinant, precursor form of lysosomal
acid alpha-glucosidase», 234 (3) European Journal of Biochemistry
903-909 (1995).

[113] VHTepHamM3auuo aKTUMBHOCTM GAA OLeHUBaIM B IPUCYTCTBUU
MJIM OTCYTCTBUM MaHHOZa-6-dpochaTa (M6P) (pur. 4A), a TakKkxe B
IPUCYTCTBUA I OTCYTCTBUUA CD63. HexoTopre JIM30COMAJIbLHEIE
bepMeHTH HalleJIMBaJIMCh Ha JIM30COMYy IIOCPeICTBOM IIPUCOENVMHEHHOTO
bparMeHTa M6P, CBA3HBaKIMErOCHd C PELEeNTOPOM MaHHO3a-6-dochaTa
(MPR) . TaxkuMm obpasoM, BOBJIEUEHUE CI-MPR B MHTEepHaAJINU3alllo
antuTeJa kK CD63-GAA oleHMBaJM C IIOMOINBI BKJOUYeHMsaS 5 MM Mo6P,
KOTOPEM KOHKYPUPYET 3a CBA3HBaHMe C MPR, B KyJIbTypaJIbHOM cCpele
HEK B xome mnoTrJiomeHMsa aHTHUTelna kK CD63-GAA. BriwoueHme M6P He
OoKaz3eBaJio 2ddekTa Ha ODOIJVICHeHMe aHTUTeJla K CD63-GAA, Kak
ompenejyiaguM IIyTeM BHABJIeHMA 4-MeTunyMOesimmdpepoHa B KJIETOUHHX
JquszaTax (purypa 4A). OOHakKO IIOIJIOWEHMe aHTuTesla k CD63-GAA OBUIO
3aBUCHUMBIM OT IpucyTcTBUdA CD63 (purypa 4B). AHTUTes O K CD63-GAA
nmomjomasiock kJjeTkamu HEK, xoTopre »skchopeccupyor CD63, HO He

morJiomaJiock KJjeTkamy HEK, HecymmuMmmM HOKayT II0 TeHy CD63 (durypa

4B) .
[114] Tabmmua 3
HauenuBaHue
GAA- JinsocomMasl
bBHast
SKcrnpec-| axKkTUB-— GAA-
KoHcTpyKLMst ) MPR- CD63- CcoBMecCT-
cusi CHO |HocTe (in| gpmpyp—
. saBMcHMoOe | BaBMCHMOe Hast
vitro) HOCTE
JioKanm—
Bauusi
AHTUTEJIO K
++ NA HeT HeT Oa Ia
CD63 IgG4
CnudgHue GAA-FcC
(cMm. our. + + NA NA NA NA
1B (1))
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GAA-
FceaHTUTEJIO K

NA + Ia HeT Oa NT
CD63 (cMm. our.
1B)
AHTUTEJIO K
CD63-GAA (cM. ++ + Oa Hemr Oa Ia
¢ur. 1C)
GAA—-aHTUTEJIO K
CD63 (cMm. our. + + Oa HeT Oa NT
1D)
GAA NT + Oa Oa HeT NT
GLA NA - NA IOa Hem NT
*GLA* QHTUTEJIO

NA - NA Hem Ia NT
k CD63

NA=He npumMeHMMO; NT=He TeCcTUPOBAaJIN.

[IpuMep 3. IllorJioWleHMe KOHCTPYKUUM GAA MMoOJIacTaMu

[115] TecTupoBayiM CIOCOOHOCTB CKEJIETHHX MUOOJIAaCTOB, KOTOPHE
ABJIATCA TIPEeNCTaBJIAKIMM MHTepeC TMIIOM TKaHM IIpu 3abojieBaHus
[lomrie, ©DoIJIOWAaTBH pPasHEE KOHCTPpYKUMM GAA. CKeJIeTHEHEe MMOOJIaCTH
yeJIoBekKa KYJIbBTUBMPOBAJM B IIPUCYTCTBUM Pa3JIMUHBX KOHIEeHTpauun (T.
e. 25 uwM, 50 M m 200 uHM) (1) aHTHUTeJsla k CD63-GAA, (2) aHTUTeJla
K CD63-GAA mmoc 5 MM M6P, (3) myc-GAA m (4) myc-GAA mioc 5 MM
M6P. OLleHMBaJIM MHTepHaJIMN3aluo KOHCTPYKLMM GAA, KOTOpPVYIO
omnpelelialM IO YPOBHK aKTMBHOCTM GAA, BEHABJSAEMOMY B KJI€TOUHHX
JqmMszaTax, Ha UYTO YKasHBaJIO HaKOIJIeHUuEe 4 -mMeTumTyMOelmMdepoHa .
Morjiomenue 200 H©HM a”HTUTesa k CD63-GAA, koTopoe OwvUlO MPR-
He3aBUCHMEM, OBJIO He 00JiIee UeM B IIATh pPa3 BHIIE IIOTJIOMEHMS mMyC-—
GAA, koToOpoe OBUIO 3aBUCKUMMEM OT MPR (dmrypa 5A).

[116] IOna omnpenejeHua CyOKJIeTOUHOW JioKaJM3allMM KOHCTPYKIIUU
aHTuTeJjo k CD63-GAA, CKeJIeTHHEe MMOOJIAaCTH UYeJIoOBEKa OKpallMBaJu
aHTuTeJaMM K 1gG uejioBeka (IJIid BHABJIEHUHA QparMeHTa aHTUTeJla K
CD63 B KOHCTPYKUMM aHTUTeJO K CD63-GAA) u aHTHUTedaMu k LAMP (mis
MeUeHMS JIM30COM) . LAMP VI MeMOpaHHBM TJIMKOIIPOTENH,
AaCCOLMMPOBAHHEM C  JIM3OCOMOM, BKJIOUaeT B ce®d MHTeTrpaJlbHBEe

MeM@paHHbIe DeJiku, KOTOPHE ABJIAKTCHA CHGHM@MT{HBH\M IO OTHOIEHMK K
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JIM30COMaM. OKCIepMMEeHT COBMECTHOT'O MeUeHMSa I[IPOOeMOHCTPUPOBAaJl,
UyTO aHTuTeJio k CD63-GAA COBMECTHO JIOKaJM3yeTCcsa C aHTUTeJIOM K
LAMP, u4To yKa3HBaeT Ha TO, 4YTO aHTuTreJio kK CD63-GAA JIoKaJIM3yeTCHd
B JIM30COMax.

[117] AHaJOI'MYHEIM oOOpa3zoM MuobjgacTH C2Cl2 MeIIM OPUBOOMIM B
KOHTAKT C pa3JIMUHBEIMM KOHUeHTpauusaMmu, T. e. 25 HM, 50 HM m 200 HM
(1) aHTUTesla kK CD63-GAA, (2) aHTHUTeJsla k CD63-GAA moc 5 MM M6P,
(3) myc—-GAA " (4) myc—-GAA TLJIIOC 5 MM M6P. OLeHMBaJM
MHTepHalIM3alMio KOHCTPYKLUMM GAA, KOTOPYI OlIpelelidjiM II0 YPOBH
akTUMBHOCTM  GAA, BHIABJIIEMOMY B  KJIETOUHEIX JM3aTax, Ha  UTO
yKas3HBaJIO HaKoIlleHue 4-MeTunyMmberndepoHa. llornjomeHre 200 ©HM
aHTUTeJa K CD63-GAA, KOTOpoe He NoOBeprajocCh BpeIHOMY
BO3IeMcTBUMILO MG6P, OBJIO BOoJiee UeM B @ IOPUOIM3UTEJILHO MeCThb -
OpUBIM3UTEJILHO IeBATE pas3 0oJblle IoTJIiomeHMsa myc—-GAA (durypa 5B).

Mpumep 4. 30bexT aHTUTeJia K CD63-GAA B OTHOWEHMNM HAKOIUJIEHUSI
TJIMKOTeHa

[118] OuenmBagmn »¢@dpexT aHTUTeJla K CD63-GAA B OTHOIWEHUMU
HaKOIIJIeHVSA TJIMKOTeHa B JIM30COMax TpexX pPa3HHBX KJIETOUHHX JIMHUN
3abojyieraHmuda IloMmre. KJIeTOUHEE JIMHUMKM 3abojieBaHMsa IIoMIle HOJydaJiu M3
dnubpobiacTos, TIOJIYYEeHHEIX oT T SXKEJIODOOJIb HEIX VMHOAaHTUIIbHEIM
3aboJjieRaHMeM IloMIle M coOepXallxX HOKayTHHE WM HOKIaAyHHBE MyTallly
B TeHe GAA. JcHooJjb3yeMeIMM KJIETOUHBIMM JIMHMAMM Opuim  GM20089
(meJieumsa sK30Ha 18), GM20090 (cjoxHas TeTepo3UIroTa B 2kK30He 14 mu
16) m GM20090 (cJjoxHad TeTepo3UroTra B D3K30He 2). 3TUM JMHUMK
nojgyuvasim wm3 Coriell Institute, Camden, NJ. Cm. Hulie et al.,
«Increased occurrence of cleft lip in glycogen storage disease
type II (GSDII): exclusion of a contiguous gene syndrome in two
patients by presence of intragenic mutations including a novel
nonsense mutation GInb58Stop», 85(1) Am. J. Med. Genet. 5-8
(1999) ; Huie et al., «Glycogen storage disease type II:
identification of four novel missense mutations (D645N, G648S,
R672W, R672Q) and two insertions/deletions in the acid alpha-
glucosidase locus of patients of differing phenotype», 244 (3)
Biochem. Biophys. Res. Commun. 921-7 (1998); m Nishiyama et al.,
«Akt inactivation induces endoplasmic reticulum stress-

independent autophagy 1in fibroblasts from patients with Pompe
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disease», 107 Molecular genetics and metabolism 490-5 (2012).
HeoHaTallbHEIE KOXHEIE dmBpoBiiacTH yeJIOBeKa (NHDF, Lonza)
VCIIOJIb 30BaJIu B KauecTBe KOHTPOJIA . Bce KJIETOUHHE JIMHUN
3aboJieBaHMUA [Towmrie OEMOHCTPUPOBAaJIN JIM30COMaJIbHOE HaKOIlJIeHKEe
TJIMKOTeHa (mocje 72 dYacoOBR IUIOKO3HOTO TOJIODaHMSA NOJIS CHWKEeHUS
UMTOIJIa3MaTUUYECKOTO IUVIMKOT'eHa), XOTHA I[IPUCYTCTBORajla OCTaTOUHAaA
(<0,1%) GAA-akTMBHOCTHL (durypa 6, HaHeJu A M B, COOTBETCTRBEHHO) .
TJIMKOTeH M3MepaJM C MCIOJb30BaHMeM Hab®opa @OJS aHaJlrM3a ITJIMKOT'eHa
(Sigma-Aldrich, St. Louis, MO).

[119] KiueTkM KMCTOmAJM II0 IJIKO3& B TeueHMe NIPpUOIM3UTEIBHO
96 JacoB rnepen JIM3MCOM oJs yIoaJleHU S HMTOIJIa3MaTUIECKOTO
TyukoTreHa (cM. Umapathysivam et al., «Correlation of acid alpha-
glucosidase and glycogen content in skin fibroblasts with age of
onset in Pompe disease», 361(1-2) Clin Chim Acta. 191-8 (2005)).
KineTkn obpabaTeBalM aHTHUTeJoM K CD63-GAA (200 HM) wmiam myc—-GAA
(200 HM) B TeueHMe 72 UYacCoOB Iepen JmM3ucoM. J[IJIS BCex Tpex
KJIETOUHHX JIMHUM 3RabojeBaHua Ilomre obpabdoTka aHTUTeJ oM K CD63-GAA
IpMBOOMJIa B pes3yJibTaTe K 3HAUMTEJIBHOMY CHMWXEHUK JIM30COMAaJIbHOT'O
HakKoOIlJIeHMsa IJIMKOT'eHa (¢urypa 7), dUTO VYKas3HBaJO Ha TO, UYTO
DK30TEeHHO IO3MPOBaHHOEe aHTUTeJio k CD63-GAA QmocTuUIajio JIM3O0COMHL U
OBJIO QepPMEeHTaTHMBHO aKTHUBHBEIM.

Ipumep 5. M303uMBEL kK GAA

[120] Bo uzbexaHMe BOBMOXHEIX MMMYHHHX OTBETOB VY IIallMeHTOB C
3aboJieBaHMEM [Mowmrie Ha GAA (. e. nepekpecTHOpeaTUupymmun
VMMYHOJIOTHMUEeCKUY MaTepualJl wuiam CRIM) wuccjenoBajM IOCTaBKY OPYITUX
TJIDKO3MIOa3 uYeJIoBeKa MOJS COXpaHeHUS aKTMBHOCTM GAA. VcciemoBaHUIO
nomjiexasu HeJM30CcoMaJlbHHe (epMeHTH ¢ aHaJIOTUMUHOM aKTHMBHOCTLIO

TUOPOJIM3a TUIMKOTeHa II0 OTHOomeHMio K GAA (TakXxe M3BeCTHOM Kak
KMCJasa o-TJokKo3uImasa). Takue OQepMeHTH BKILUAT B cebd caxapas3y-—
uzoMaJeTazy (SI), MalbTazy-IJpokoaMmiiaszy (MGAM), 1DJaoko3Mmaszy 11
(GANAB) ¥ HeUTpaJbHYI Oo-TJIoko3Mmaszy (C GNAC). STty QepMeHTH U
pa3JIMUHEEe pPeKOMOMHAHTHHE BapMAaHTHE OCYIMEeCTBJIeHMS OIMcaHel B Dhital
et al., «Mammalian mucosal d-glucosidases coordinate with o-
amylase in the initial starch hydrolysis stage to have a role in

starch digestion beyond glucogenesis», 8(4) PLoS One e625462013
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Apr 25 (2013) ; Sim et al., «Human intestinal maltase-
glucocamylase: crystal structure of the N-terminal catalytic
subunit and Dbasis of 1inhibition and substrate specificityy,
375(3) J. Mol. Biol. 782-92 (2008); um Quezada-Calvillo et al.,
«Luminal starch substrate «brake» on maltase-glucoamylase
activity is located within the glucoamylase subunit», 138(4) J.
Nutr. 685-92 (2008).

[121] B xJyerkax CHO moJiyyajM WM 3KCIpPecCHUMpoBaJM clelyllue
M303MMHEE KOHCTpyKuUMM: (1) a”HTMTeno kK CD63, (2) aHTuTeso k CD63-
NtMGAM (. e. N-kKoHIIeBad cybpeIMHMIIa MaJlbTas3b—IJInKOaMMJIa3H,
cBA3aHHOM ¢ C-KOHIOM TSXeJIOM LelM aHTuTejyla K CD63), wm  (3)
anTuTeJjo K CD63-CtMGAM. CMm. Dhital, 2013. TakXe KOHCTPYMPOBAJU
IPYTYR KOHCTPYKIMI, DKCIPECCHUPYIRMYK TIXeIyl Lelb aHTuTela k CD63
MEIIM, CIUTYyK C C-KOHIeBOM CyOBeOVMHUIEN MaJlbTa3H-TUIIoKOaMM1la3H
MBIIM (aHTUTeJIO K mCD63-mctMGAM) nJjd NpMMeHeHMS B MBIMMHBEIX MOIEJISX
(cMm. mpumMmep 11).

Ipumep 6. JIM30COMAJIBHEM CJIMTHEM OeJIoKk O-TajlakTo3MOas3k A
(GLA)

[122] PaszinuHBE CIUTHEe O€eJIKM, colepxamure GLA uyejyioBeka (SEQ
ID NO:2), KOHCTPYMpPOBaJ M M BKCIpecCHUpoBaliiM B kijeTkax CHO. Takwue
KOHCTPYKUMM BKJoUaJiM B ceba (i) GLA, cauTyi C C-KOHIIOM TIXEJIBX
lenem aHTUTeJla k CD63 (a”HTuTesa k CD63-GLA), (ii) GLA, cianuTyo C
Fc uMMmyHOTUIOOYJIMHA (HaIpuMmep, <«BHCTYIOM» Fc), (iii) GLA-aHTHUTeJIO
kK CD63 (7. e. GLA, cianuTyio ¢ N-KOHIOM TSKeJIHX IlLellel aHTHuTeJla K
CD63), u (iv) cimsaHue GLA-myc (durypa 8). Takxe KOHCTPYUPOBaAIU U
BKCIIPECCHUPOBAJIN BeJiku, CBS3HBAaKINE sbdexTop VMHTEepHaJIU3alun
(IEBP), 0Oes odparMmeHTa GLA. B omHoMm ciiydae IEBP npezncrTarJisgsil cobom
fucnennupmUuecroe aHTUTEJIO C OIOHOM [IOJIOBMHOM, obJlamamnmen
CNelM@UUHOCTLEI  CBA3HBAHMA I[IO OTHOmeHMI k  CD63, u  OpyToun
IIOJIOBMHOM, oflamjanmey cCcHeludMUIHOCTREI CBSASBEBAHMA IO OTHOMEHUD K

myc. OuleHMBaJIM QepMEeHTAaTMBHYK aKTHMBHOCTE GLA (7. e. Tugpoamn3 4-

MeTHUIyMOe mmmMbepuil--rajlakTonmMpatiosuga) IS KakIoTo CJAUTOTO OeJIKa
GLA, pes3yJIbTaTH UYeIl'o IPpencTaBJIeHH Ha ourype 9. 3a uckiwoudeHueM C-

KOHLIEBOT'O CIIMAHUSA aHTuTeJa K CD63-GLA BCe KOHCTPYKIUN

OEMOHCTPMPOBAJIM  O—TaJlaKTO3UOAZHYK  aKTUBHOCTB (opur. 9). Fc-
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BLICTYTIEL OIMCAaHEL B Ridgway et al., «'Knobs-into-holes'
engineering of antibody CH3 domains for heavy chain
heterodimerization», 9(7) Protein Eng. 617-621 (1996).

[123] VHTepHaIM3aLUML KaXOOM KOHCTPYKUUM (MJIM pPeKOMOMHAaLUN
IEBP m GLA-mycC) B kJjeTkm HEK omopepmesidamM OYTEeM M3MepeHMA
oBpas3oBaHMa  MeTMIIyMOeJUMpepoHa M3  KaTalu3MPyeMoro  GepMeHTOM
TUOPOJIM3a 4-MmeTrTyMOe uMbepuII-f-rajJak TonMpaHo 31na . Pa3JIMuHbeE
KOHCTPYKLUMU noBaBIAINU B KJIe TKU HEK293, KOTOpPHE 3aTeM
VMHKYOMpOBaaM mJsa obecledeHMda DSHOOUMTO3a, 3aTeM I[IPOMBBAJIU U

JmsaupoBaau npu pH 4. CydcecTpaT GLA pmo®aBJsjiIM B KaXIOHM KJIeTOUHBIM

JmuzarT, 1n obecrneuMBalIM [IpOoTeKaHMe (O—TajlaKTOo3UIOa3HOM peakKluu.
PesyJibTaTH I[IpelCTaBJIEHH Ha @urype 9, KoTopas IIOoKas3wBaeT, UYTO
CIUTHY OeJjiok GLA-aHTHMTesno K CD63 OB MHTEepHalIM30BaH B KJIETKU
HEK. GLA-myC OTHOeJIbHO, T. &. IIpU OTCYTCTBMM 2JieMeHTa I1EBP, He
norJjiomasica kJjerkaMu HEK. OmoHako OH IIOIJIOWMAJICA B I[IPUCYTCTBUM
BUCIeUnONUIeCKOTO aHTUTeJla, KOoTopoe CcBA3HBaJIO CD63 M CBA3EBAJO
UTON myc (durypa 10).

[Tpumep 7. [lorsiocmeHe OeJIkoB, CBA3EBALIMX sddexTOP
VMHTepHaJIM3aLlun

[124] VHTepHaIM3auMiw aHTUTesa kK CD63 miam a”HTUTes kK APLP2 B
KJIETOUHHX OGpakUMax C HU3KMM pH CcpaBHMBaIM C MHTepHalM3aluen
pexoMOVHaHTHOM GLA uUeJloBeKa (rhGLA), KOTOopad uMeJla BECOKOe
comepxaHne M6P, Bo oO¢pakumu C HM3KMM pH. Kaxnoele m3 GLA, aHTUTeJa
K CD63 m aHTMUTeJa K APLP2 MeTMJIM UYYBCTBUTEJBHHM K HM3KOMYy PH
KpacurejeM pHrodo® (Invitrogen, Calsbad, CA) . OBecneunBaJn

KOHTakT kJeTok HEK, kJjeTokr HepG2 (KapUMHOMH II€UeHM) U KJeTok PC-

3 (paka TmpencTaTelJIbHOM XeJle3k) C MeueHHeMM pHrodo® Oenkavu wu
MHKYyOMpOBaJIM Ha I[IPOTSXEeHMYM HOUM WM B TeueHUe NPpUOIM3UTEJIBEHO 16
JacoB. BaTeMm KJIETKU BU3YyaJIU3UPOBAJIA n [IOOCYNMTHBaJIN
bIIYOpeCLeHTHE e Be3UMKYJH. PesynbTaT QIyopecClLeHIUMM HOPpMaJM30BaJiM B
COOTBETCTBUM CO CTeIeHBI MeUueHMd OJIS Kaxmoro Oeska. Kierkm HEK,
PC-3 u HepGZ2 nmeMOHCTpMpOBaJiM OO0Jiee BEHCOKOe IIOIVIOUeHMEe aHTUTeJla K
CD63 m aHTUTeJyla K APLP2 mno cpaBHeHM© ¢ rhGLA (¢purypa 11).
[Ipumep 8. IlpolLleccUpOBaHUE CIUTOTO OeJika B JIM30COME

[125] HezaBMCHMMO OT TOI'O, IIPOLECCUPYETCSH JIM IPOTEOJIMTUUECKU
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KOHCTPYKUMA aHTUuTesj0o kK CD63-GAA B JIM3BOCOME, JIM3AaTE KJIETOK
3aboJIeraHuAa Mowmrmie TeCTUPOBAaJIU C IIOMOIIL 0 a”Hamnsa BECTEpPH—
BigoTTHHIa. KieTkm GM20089 s3abojsiepaHudga IloMIle KyJbBTUBMPOBAJIM B
IPUCYTCTBUM aHTUTeJla K CD63-GAA, a BaTeM KJIeTOUHEEe JIM3aTH
noonBepram aHamnsy BEeCTepH-OJIOTTUHI'a B BOCCTAaHAaBJIMBAIIINX
YCIJIIOBMAX C MCIOJBb30BaHMEM aHTUTel K GAA (durypa 12, mnaHeJbs A)
i aHnTuTteJs k hIgG (pmurypa 12, naHedb B).

[126] Jinano  pubpobisacTtor GM20089 3aboJsieBaHmMsa IloMrie OT
Coriell BEICERAJIM B ©—-JIyHOUHEIE [JIAHIMETE WM  MHKYOMpOBaJUM  C
aHTureJJoM k CD63-GAA B TeueHMe 18 UYacoB, a 2aTeM TIaTeJILHO
IpOMEBAJIM cCpenol. ComepxXuMoe JIYHOK JM3upoBalin B Oybepe RIPA B
pasJIMYHElEe MOMEHTE BpeMeHu, T. e. depezs 0, 24, 48, 72 uyaca mnocJe
yIhajeHrusa aHTuTega K CD63-GAA. JlM3aTH aHaJM3MPOBAaJIM Ha I[IPeIMeT
GAA C TIOMOUBLKD BEeCTepH-OJIOTTHMHTAa C MUCIOJBE30BaHMEeM aHTuTeJjia K GAA
yejioBeka (abl13021, Abcam LTD, KemOpumx, BelukoOpuTaHUA; OUIypa
12) . TlonmHoe aHTUTeJJO kK CD63-GAA m OoJiee MeJIKMe IIPOMEXYTOUHHE
COEeNMHEHUS BEIABJIAJIN B paHHMe MOMEHTEL BpEeMeHN, a 3pesIyn
JIM30COMaJIbHYKD ¢QopMy GAA pasMepoM 76 kla BHABJIAJIM BO BCE MOMEHTEH
BpeMeHU rocJie BBeIeHMA IO3E aHTUTEeJa K CD63-GAA. 3TO
IIPOOEMOHCTPUPOBAJIO TO, UYTO aHTUTeJio K CD63-GAA MHTepHallu3yeTCsa B
KJIETKU rnauveHTa u KOPPEKTHO npoleccupyeTcsa oo 3peJion
Ju30CcoMaJibHOM  dopmel GAA. BoJjiee TOTO, BpeMA IOJYXU3HU  QOPME
pasMepoM 76 KkJla B KJEeTKaxXx COOTBETCTBOBAJO IOPYTIMM MCCJeIOBaHMAM

MHTepHaluzauumu GAA (Maga, J. A. et al. Glycosylation-independent

lysosomal targeting of acid o-glucosidase enhances muscle
glycogen clearance 1in Pompe mice. Journal of Biological
Chemistry 288, 1428-1438 (2013).)

[IlpuMep 9. TrKaHeBOe paclpelleJileHMe M I[IPOLleCCUpPOBaHMe aHTUTela
Kk CD63-GAA

[127] Mreomam, T'YMaHU3UPOBaHHEM 1o JIOKYCY CDh63 (cM.
Valenzuela et al., «High-throughput engineering of the mouse
genome coupled with high-resolution expression analysis», 21
Nature Biotechnology 652-659 (2003)) BBOIMJIM aHTHUTeJJO kK CD63-
GAA. Orbupanm oOpa3Uusl TKaHM, ¥ OoleHMBaJIM GAA IOCPeOCTBOM aHalM3a

BecTepH-OJOTTUHTa. GAA BHABJAJIM B IIedveHM, »Iuadpparme, IIOUKe,
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cepmlle, a TakxXe B KBaIpMullelce U MKPOHOXHOM Memlle (durypa 13).

[128] BxpaTie, TIyMaHM3MPOBAHHEX O CD63 MBIMEM CO3IaBaliu
MEeTOIOM HOKMHa Jokyca CD63 uejioBekKa B JOKyc CD63 MBINM. AHTUTEJIO
K CD63-GAA wmIM aHTUTeJio K CD63 BBOOWUIM C IIOMOWLI MHBEKLUM B
XBOCTOBYKH BeHy opu 50 MI'/KI' TI'YMaHM3MPOBAHHEIM 110 CD63 MBIIAM WJINA
MEIIAM IOMKOT'O TMIla BO3pacToM 2 Mecdua 0e3 CD63 ueJioBeka.
OCcymecTBJIAJIM XBOCTOBOM 3afop KPOBM B Pa3JIMUHEIE MOMEHTH BpPEeMeHU,
HanpuMmep, depe3 0, 6, 24 yaca NOCJe MHBeKUMM. BrmoJgHanan ELISA c
VCIIOJIbL30BaHMEM aHTUTeJla kK Fc 1mjd omopelejleHMSa  KOHIEHTpaluwu
aHTuTeJla k CD63-GAA B CHBOPOTKe KpOBM. AHTHUTeJIO K CD63-GAA
OHICTPO yIOaJIAJIOChk M3 CHBOPOTKM KPOBM, IIPpM D2TOM OHCTpee UeM
UCXOIOHOEe aHTUTeJIO kK CD63. Momel I[IocJe MHBEeKIMM TakKxXe YMepHBJIIAINU
B pPasJIMUHEIE MOMEHTH  BpPEMeHU, M3 TKaHey TOTOBUJIM CPEe3H U
OMKCUpPOBaJIM 3aMOpPaXMBaHMEM B XMIKOM as30Te. TKaHM JM3UMPOBaAJIM B
Oydepe RIPA ¥ aHaJIM3MpOBaJIM Ha OpenMeT GAA C IIOMOILBID BeCTEpH-—
BJIOTTUHTA . Spejasa JIM30COMaJIbHAa A bopma pasMepoM 76 klla
IPpUCYTCTBOBaJIa B OOJBIIMHCTBE aHaJIMBUPYEMHX TKaHel, UTO YyKas3bBBaeT
Ha WMHTepHaJlM3aluuw aHTUTesa kK CD63-GAA B KJETKM TKaHM (purypa
13). V¥V T©yMaHUBMPOBAHHHEHX I10 CD63 MbBmeMm aHTUTeJ o k CD63-GAA
VMHTEepHaJIM30BaJIOCE B CKeJIeETHYKR MYyCKyJaTypy (cepllie, MUKPOHOXHYII
MBIIILY, KBaOpHUIEIC), OOHAKO MBEIIM »OUKOTO TUIla He IeMOHCTPUPOBAJIU
HMKAKOTO TIIOIJIOmMEHMSA. 3TO YKa3HBaJO Ha TO, YTO aHTUTeJo k CD63-
GAA UMHTepHaJIM30BaJIOCh B KJIETKM CKeJIeTHOV  MyCKRYJaTYPH  IIpU
oriocpenoBaHum CD63.

[129] T'yMaHMU3UPOBaHHEM 1o CDé63 MEIIaM (CD6 3hu/hu) u
KOHTPOJILHEM MummaMm (CD63%/%) BBomuiam aHTUTes0 K CD63-GAA mpm 50
MT /KT IIOCPEeOCTBOM MHLEKIMM B XBOCTOBYH BeHY. BO MOMEHT BpeMeHU
24 4Yaca TKaHM DHSKCTparnpoBaliM, W Ha IOPOXKY HaHocum 200 MKD
JIn3aTa. PaccMaTpuBaJlM BeCTepH-OJIOTTMHI C aHTuTeJoM K hGAA wu
aHTUTeJIOM K GAPDH B KaueCTBEe KOHTPOJBHOT'O HaHeceHMsaA. Ha ourype
14 n3obpaxeH BECTepH-OJIOTTUHT u [IoKa3aHo, uTo CD63-
OTIOCPellOBaHHOe TIIOTJIOmEeHMe aHTuTesa K hCD63-GAA B MBIIEUHYK TKaHb
NPOUCXOOUT Yy MeIIel CD63bw/hu,  omHako OTCYTCTBYeT Yy Memel CD63*/*
WT. A”TUTesi0O K hCD63-GAA IMIpOoLEeCcCUpOBalIOCE B 3peliyl hGAA pasMepoM
76 kla.

IIpuMmep 10. CroneumdmuHble I[IO OTHOMEHUIO K MbIlle 20beKTOpH
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VHTEepHaJIN3aluu

[130] HokayTHEM O GAA MBIIAM BBOIWUJIM OMOTHUHUIMPOBAHHEE
aHTUTeJla K CHeUMOUUHBM II0 OTHOIWEHMK K MEBIIle aHTUIeHaM, KOTOPHE
openycMaTpMBaJM aHTUTEeJIO K MHTeIpUHY aJibda 7, aHTUTeJOo K CDS wu
QHTUTEJIO K IOUCTPOIJIMKaHy. TKaHeBOe pacllpelelleHre 5HDTUX aHTUTeJl
OIpenesiaiM C IOMOWIBI aHaJlM3a BecTepH-OJoTTMHIa. Ha ourype 15

MBO@anQeHa I'McTorrpaMMa  YpPOBHA aHTHUTeJIa, HaMIeHHOTO B CKeJIeTHOM

MYyCKyJIaType (MKPOHOXHOM MEBIIIIE, KBampullernce " ouadpparme) ,
CepmeyvHOM MBINIe, IIedeHM (4TO CJYXMIJIO MCXOOHEM YPOBHEM MOJId
HOpMaJIM3aluM) , IIOUKe U CceJle3eHKe. AHTUTeJla K MHTeTrpuMHY ajbda 7

HaxXoOuiau (Ha YPOBHAX, IIPeBHMAMMUX VPOBHM, ODHApPYXeHHHEe B IIeUeHU)
B CKeJIeTHOM MycCcKyJlaType U cepile. AHTHUTeJla K CD9 Haxomouiau (Ha
YVPOBHAX, IIPeBHMAIMX YPOBHM, OODHapyXeHHBEe B IIeueHM) B CKeJIeTHOMU
MyCKyJIaType M cepllle, a TakXe B IIOUKe UM ceJlIe3eHKe (durypa 15).

[131] UYTOoOH oOmnpemesMTb, MOTYT JM 3TH BHOpPaHHBE CIEeUUQUUHEE
II0 OTHOWEHMI K MBIOIIAaM aHTUTeJa HalleJMBaTbCad Ha  JIM30COMH,
aHTuTeJa MeTmM pHrodo-red, a 3aTeM MHKYOMPOBAJIM Ha IIPOTIXKEeHUU
Hour npm 10 MKT/MJI C MBIIMHBEIMM MuoOjacTamy C2C1l2. Be3UKYJIAPHYIO
GIIYOpeCUeHIM OIPeNelIallM KOJMUeCTBEeHHO U HOPMaJIM30BaJiM K CTEeIleHU
MedeHMUsa Qiyopodopa Ha aHTUTeJle. PesyJjbTaTh, I[IpelCTaBJIEHHHE Ha
burype 16, IOKa3LERBRaKnT, UTo aHTuTeJJ0O k CD63, AHTUTEJIO K
OVUCTPOTJIMKAHY, AaHTUTEJIO K M-KaOlepuHy, aHTUTeJlo K CD9 M aHTHUTeJIO
K MHTeTrpMHY aJibda 7 HalleJMBaJMCh Ha JM30COMaJIbHYH OpakliMio IIpU
HM3koM pH mmoBiacTor C2Cl2.

IIpuMep 11. BoccTaHOBJIEHMEe YPOBHeM coIepXaHUS TJIMKOTeHa B
MEIIILE

[132] HokayTHHX 110 GAA wmemeM (KO) BospacToM 2-3 MecHdla C
SKCHOpeccruer HaTuMBHOTO CD63 MBIIM IOIBepTralM I'MIPOIMHAMWUECKOM

nocTarke (HDD) 1JIasMMIHEIX KOHCTPYKLUMM, KOOMPYRIMX UYeJIOBEUEeCKYIO

O—TJIIOKO3MIOa3y I[IOJIHOM OJIVHEL (hGAA) , AHTUTEJIO K mCD63-GAA

(anTUTes 0 kK CD63 MBIIM) M acCCOUUMMPOBAHHYK C HMM JIETKYK Ielb WK

aAHTUTEJIO K hCD63-GAA (aHTHUTEJIO K CDh63 yeJIOBEeKa) nu
aCCOLMMPOBAHHYKD C HMM  JIeTKyID lelb. Bo BCex KOHCTPYKIMAX
MCIIOJIbL 30BaJIn MIOeHTUYHBEe IJla3MMIOHBIE CKeJIeTH, cocTodmue nus

YOUKBUTHMHOBOTO IIpOMOTOpa M polyA-xBocToB SV40. Bxpatue, 40 MKD
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Kaxnooy miaasMuiel (7. e. 40 MKD TSKeJOM M JIeTKOM lleled MM TOJbKO
hGAA) paszbaBiaanu 2-3 MI CTEPWUIJIIBHOTO COJIEBOT'O pacTBopa U OHCTPO
BBOIMJIM B XBOCTOBYK BeHYy MwemaM GAA KO. 3abop KPOBM M3 XBOCTOBOM
BeHH KaxnOble 3 IOHA OEMOHCTPMPORAJ YPOBHU comepXaHud hGAA wiIu
KOHCTPYKUMM aHTUTeJIO-GAA B CHBOPOTKEe KPOBM B TeueHue ~10 1nHeHl.
Memmel yMepHWBJIAIM Yepes 3 Hemesu nocjie HDD, M TKaHM QUKCUPOBAIIU
3aMOopaXxmrBaHMeM B KUIOKOM asore. TKaHU TOMOTeHU3UPORBAaJN B
OIVUCTUIJIJIMPOBAHHOM BOIEe, KUMNATWUIM M LeHTpudyrmupoBaam. CylepHaTaHTH
AHaAJIM3MPOBAJIM Ha IOIpelIMeT TIJIMKOTeHa C MCIOJIB30BaHMeM Hab®opa OJsa
bJIyopeclleHTHOTO aHaJlMsza IUIMKoTeHa (MAKO016, Sigma Aldrich, CentT-
Jlync, Mwuccypwn) .

[133] Onpenendaau YPOBHM COHNepXaHMsa IJIMKOI'éHa B Cephle,
ovadparMe M CKeJIeTHOM MyCKyJaType, B TOM umMcJe B Tpullelce,
MKPOHOXHOV MBIILIe M KBaOpullernce, VY MHIe¥ IMKOTO TUIIa, MuIel GAA
KO u mpmen GAA KO, 00pa®oTaHHHEX TIUIPOOMHAMUUECKM IOOCTABJIEHHHIMU WU
DKCIIPeCCUpPOBaHHEMM hGAA wmiaM aHTUTeJoM K mCD63-GAA. PesyJbTaThH,
IpencTaBJIEHHEE Ha Oourype 17, TIIOKasHBaKT, UYTO BOCCTaHOBJIEHME
TJIMKOTEeHa IIOUTM OO YPOBHEeM IOMKOTO THIla Yy Memer, of0padoTaHHBEX
aHTuTeJioM K mCD63-GAA. 350deKT BOCCTAHORBRJIEHMSA IJIMKOTeHa OBl DoJee
BHpaXeH C aHTuTeJioM K mCD63-GAA, KOTOpOe HOEMOHCTPUPOBAJIO IIOUTU
100% BOCCTaHOBJIEHME OT YPOBHeM comepXaHMs IJIMKOTeHa B MBIIAx
IOVKOTO Tula, dYeM C hGAA OTHeJIbHO, KOToOpasd OEMOHCTpMpOBalla JIMIb
npubams3uTenabHo 10% - 35% cHWXeHMe YPOBHEeM colepXaHMsa ITJIMKOTeHa B
CKeJIeTHOM MyCKRyJaType wIM ouadparme Mwemey KO (cMm. our. 17).

[134] OnpenendaauM YPOBHM COOEpXaHMsa TJIMKOT'€éHa B Cephle,
ovadparMe M CKeJIeTHOM MyCKyJaType, B TOM umMcJe B Tpullelce,
MKPOHOXHOV MBIILIe M KBapullelce, VY Mule IMKOTO THUIIa, MuIel GAA
KO u wmemet GAA KO, o00paBoTaHHEX TIUIPOOMHAMUUECKM IOCTaBJIeHHBMMU
(HDD) » B»KCOpecCHMpPOBaHHEIMM aHTHUTeJ oM k hCD63-GAA, aHTUTEJIOM K
mCD63-GAA M AHTUTEJIOM mCD63-mctMGAM. PesyJLTaTH,
IperncTaBJIEHHEE Ha Oourype 18, T[OKasHBaKLT, UYTO BOCCTaHOBJIEHME
TJIMKOTEeHa IIOUTM OO YPOBHEeM IOMKOTO THIla Yy MemelM, o0padoTaHHBX
aHTuTeJioM K mCD63-GAA. 350PeKT BOCCTAHORJIEHMSA TJIMKOTeHa ObUI OoJee
BEIpaXeH c aHTuTeJIoM K mCD63-GAA, KOoTopoe OEMOHCTPUPOBAJIO
BOCCTAaHOBJIEHME YPOBHEMW coIepXaHMs TUIMKOT'eéHa B Memuax no 20% ot

YPOBHEN MOMKOTO THIa, dYeM C aHTureJJoM kK hCD63-GAA OTOEeJILHO,
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KOTOpOe IEMOHCTPMPOBAJIO JMIL OPUOIM3UTEJILHO 20% CHMXeHMe YyPOBHEM
comepXaHMs TUIMKOTEeHa B CKeJIETHOM MycCKyJlaType WM OuadpaTMe MeIIeM
KO (cMm. o¢ur. 18). OSOTOT pesybTaT OOINOJHUTEJIEHO IIONTBEPXIaeT
YCUJIeHHEM 5bbdexT  GAA, OOCTaBJIEHHOM B JIM30COMY IIOCPeICTBOM
BUIoCcHelubdMueckoy MHTepHaauzaluuu CD63. 00paboTKy aHTUTEJIOM K
mCD63-mctMGAM mnocpencrtBoM HDD y wMemed GAA KO O CpaBHEHUIO C
KOHTPOJIbLHEIMM (HeoOpaboTaHHEMM) MbeImaMy GAA KO mcciemoBaliM depes 7/
i 12 npHeM 1nocJyge HDD (cMm. o¢ur. 20). CHWMXeHHOe CcoIepXxaHue
TJIMKOTeHa HabmojmaluM 1in vivo y wMeme¥ GAA KO, 0BpaboTaHHEIX
CrnelM@UUHOM IO OTHOMmMeHMI K MemmM HDD KOHCTPYKUMENM aHTHUTEeJOo K
mCD63-mctMGAM B o00a MOMEHTa BPeMeHM, ToI'la Kak HeoOpaboTaHHHE
MBIIM OMKOTO THIIA I[IPM OPOUMX PaBHEX YCJIOBUAX He ITEeMOHCTPUPOBAJIA
VM3MEeHEHUSS B HaKOIUJIEHUMM TUIMkoTreHa (pur. 20).

MpuMmep 12. JIM3ocCcoMaJilbHafd KUCJas Jinllasza

[135] JImzocoMaJibHag KmcJgaga JIuIasza (LAL WA LIPA)
nIpencraBjigeT cobon bepmMmeHT, KOTOPEM pazpylmaeTr CJIOXHEIE
XOJIECTEPUIIOBEE HBOUPH M TPUTJIMLUEPUOE B JM3ocoMe. [Hedpmumr LIPA
(Hanpmuvep, LAL-D wmiam 3abojieBaHMe BoJibMaHa) IIPMBOOUT K HaKOILJIEHUI
XMPOBOT'O  MaTepualja B IIeUYeHH, ceJle3eHKe M IOpyIux OpraHax.
PacnpocTpaHeHHoCcTs LAL-D cocrapjdger oT 1 m3 40000 mo 1 m3 300000
UeJIOBEK BO BCceM Mupe. MiuazeHUE ¢ znedmumrToM LIPA, ecaM uUxX He
JIeUnTh, yMMpalT B TeueHMe 6-12 MecsdleB M3-3a [IOJMOPTAHHOM
HemocTaToOuHOCTM. [eTm Oo0Jiee cCTapmero BoO3pacTa MOTYT oOCTaBaThbCH
Bes3 IMarHo3a OO TexX Iop, I[IOoKa OHM He yMUpalT OT CepOeuHOTO
IPpUCTYIla, MHCYJbETAa MM TIeYeHOUHOM HelNoCTaTOUHOCTH.

[136] Iimsa TecTuMpoBaHMA 20peKTa aHTUTeJa, CBA3aHHOTO C LIPA,
B OTHOUIEHUN AKTUBHOCTH SHOOTEHHOM JIUIIaske, IOJIyYajinu IoBe
KOHCTPpYKLUMM  LIPA-aHTUTEJIO: C-KOHILIEROE CIIMSAHUE TSOKEJION  Lenu
(anTuTes 0 K myc-LIPA) u N-KOHIeBOe CIMAHMe TaxeJon uenmu (LIPA-
QHTUTEJIO K myc) . cDNA AMMHOKUCJIIOT 24-399 nus3 bepmMeHTa
JIVM30COMaJILHOM KMCJIOM JIMMasz3b uYejoBeka (SEQ ID NO:3) KJIOHMPOBaAIM B
N-xoHell maM C-KOHell ILJIa3MMOHE TIXKEJIOM LelM aHTUTeJa. PaclelJigeMyl
KaTelICMHOM I[IOCJIeHOBaTEeJIbHOCTE MCIIOJIBE30BaJIM B KadvecTBe JIMHKepa
Mexny TSKeJION LEenbo 17 bepMeHTOM. KoucTpyrUMm BMeCTe C
COOTBETCTBYKIMEN JIeTKOM LeNbld TpaHcduuuporaan B kKijaeTku CHO-KI1.

CymnepHaTaHTH kJeTok CHO cobupanm dYepe3 5 IOHeM IIOCJe TpaHChekKUUM
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n OWUIBTPOBaIM B CTEPWJIBHEX YCJIOBMAX. CyINepHaTaHTH [IOoLBepraliu
aHaJIn3y BeCTepH-OJIOTTMHTAa W MWMCIHTHBaJIXM C aHTuTeJoM K LIPA wu
anTuTesioM K hIgG. IlomTeBepXnmal sSkchOpeccuio LIPA, a”HTUTesla K MyC-—
LIPA m LIPA-a”HTHUTeEJIO K myc B kJerTkax CHO.

[137] PaszbaBJjeHMA CyIepHaTaHTOB B aHaJluTuueckoM Oydepe (0,2
M marpusa auerata, 0,4 M kanusa xJjopuza, pH 4,3) uHKyOuUpoBau C 4-
MeTuIIyMOeJnpepmiiosearoM, cydbcTtparom LIPA, B TeueHue 1 daca.
Peaklumn oCTaHaBJIMBaJM C MCIOJBb30BaHMEeM INIMLIMHKapOOHaATHOTO Oydepa
npm  pH 10,7. dryopeCcLeHIINIO CUMTEIBaJIN Ha YCTPOMCTRE o4
CUMTEBAHMA ILJIaHmeToB HOpu 360 HM BOo30OyXIeHuMM M 450 HM MCIOYyCKaHUH.
Kak m a”HTMTesi0 K myc-LIPA, Tak M KOHCTpYKLUUM LIPA-aHTUTEJIO K mMyC
NPOABJIAJIM 3BHAUUTEJIBHYK JIMIIA3HYH aKTMBHOCTE B OTHOWEHUNM KOHTPOJIA
HaTuBHOM LIPA (durypa 19).

[138] OOBeM HacCTOAmMeIo M300peTeHUS He OTI'pPaHUUYEeH KOHKPETHHEMMU
BapuaHTaMu OCyWleCTBJIEHUSI, OV CaHHEMM B DaHHOM OOKYMEeHTe.,
OeCTBUTENIBHO, Pas3JIMUHHE MOIOUOMKALIMM HaCTOAMeIo M300peTeHus B
OOIIOJIHEHMe K  OIMCaHHEIM B  IOAaHHOM IHOOKYMeHTe OyIOyT OUeBUIOHEL
creuMaJucTaM B IOaHHOM  oO6JacTM  TEeXHUKM U3 BHIIEM3JIOKEHHOT'O
onmcaHudga. Takue MOOMOMKALUM BXOOAT B 00BeM OpujlaTaeMoV GOpMYJIEL

n300peTeHud.



OPMYJIA M3OBPETEHNA
1. Kowmmozuumsa nOJd JedeHMsa JIM30COMHOM O0JIe3HM HaKOIJIeHUI
(LSD), comepxamas JIM30COMAJIbHEIM bepmeHT, CBA3aHHHM C

AHTUTeHCBA3HBaKINVM OeJIKOM,

TIe JIM30COMAJILHEM (QepMeHT BHOpaH M3 TPYIIIL, COCTOAMEeN U3 o—
TanakTo3mmase (GLA), P-ranmakTosumase (GLB), o-TJmoko3mmass (GAA),
B-rTaoro3MIasH, axkTuBaTOpa canosmuHa-C, LepaMrnoasH,
coMHTOMMEMHAa3H, [B-Tekco3aMMHMOA3H, akTuBaTopa GM2, GM3-CHMHTAa3H,
apuicyJbbdaTasH, axkTuBaToOpa cOMHT OIUIIMIA, O—UOYPOHUIASH,
UIOypOoHMIOaza—-2-CcyJjbdaTast, renapmH-N-cynsdaTasH, N-aueTmja-o-—
TJIIOKO3aMMHNM A 3L, o-mokozaMun-N-aueTuTpaHcbepass, N-
aleTUJITJIOKO3aM/H—- 6—CyJIb®aTa3H, N-aueTuIrajlakTo3aMUH—6—-CyJbdaT—

cysmbbarasu, N-aleTuiralakTozaMuH-4-cysbbaTasu, P-TJIOKYPOHMIOASH,
TUaJIyPOHUIOAZE M UX M303VMOB,

roe AHTUT eHCB SI3LB almi OeJIoK CBA3EIBaeTCHAd C KJIETOYHEIM

MeMOpaHHEM OeJIKoM - 50PeKTopoM MHTepHalu3aluuy, IIoOBepIlaklliuMCsa
SHIOLUMUTOS3Y,
TIe KJIETOUHHM MeMOpaHHHEM 0eJIok — 20bekTop UHTepHAaJIM3aALUMU

npencTaBJigeT cobo¥ TpaHCcbeppuHOBHM pelenTop (TfR).
2. Kommosuumsg 1mo . 1, DOe KIETOUHHM MeMOpaHHHYM OeJIoK -
50beKkTOp MHTepHalIM3aluUM JIOKaJM3yeTCsa Ha JIM30COMaJIbHOM MeMOpaHe.

3. Komnosuumus o o. 1 mwiu 1. 2, TOe JMU30COMAaJIbHHEY (epMeHT
BHOpaH M3 TPYIIIH, cocTodmer M3 Oo-TajlakKTOo3UIa3H (GLA), -

rajlakTosmumas3e (GLB) ¥ o-TJmoko3mmase (GAA) .

4. Kowmrosuumsga 1o Jimobomy M3 M. 1-3, I'Ie aHTUI'eHCRA3HBAalluUni
BeJIOK BHOpaH M3 TPYIIH, COCTOANeN M3 CJAUTOM MOJIEKYJIH Ha OCHOBEe
pelenTopa, MOJEeKYJE-JIOBYIIKY, CJINTOM MOJIeKYJIEL Ha OCHOBe pellelTopa
u Fc-poparmMeHTa, aHTUTeNa, Fab-¢parmeHTa, F(ab')2-dparmenTa, Fd-
bparmeHTa, Fv-dparmMeHTa, OOHOLENOUEUHOM MOJIeKyJIEl Fv (scFv), dAb-
bparMeHTa, BHIOEJIEHHOM 00JacTM, olIpemejigomel KOMILJIEMeHTAapHOCTD
(CDR), mnentmma CDR3, KOHQOPMALMOHHO 3aTPYIOHEHHOTO IenTtmia FR3-
CDR3-FR4, @pDoMeH-CHeUMPMUHOI'O aHTHTeJla, OITHOOOMEHHOITO aHTHuTeJa,
aHTHUTeJla C »OeJeluuey OoMeHa, XUMMEPHOTO aHTuTeJa, aHTuUTejla C

npusuTo CDR, 1IMaTeJjsa, TpuaTeJa, TeTpaTeja, MMHMTeJla, HaHOTeJa,



MOHORBAJIEHTHOT O HaHOTeJa, OMBaJIEHTHOT O HaHOTEeJa,
VMMYHOQapMalleBTUUECKOTO CpelCcTBa Ha OCHOBE MOIOYJIBHOTO DeJka
MaJIoT'O pasMepa (SMIP), BepOJIIOXKEETO aHTHUTEJa (roMommMMepHOE
AHTUTEJIO C TSKeJioM Uensio VHH) w®m  BapuabelbHOTO OoMeHa IgNAR
aKyJIE .

5. Kowmnozmumumsa 1o Jwodbomy M3 0Omn. 1-4, 1DOe JM30COMAJIbLHBM
bepMeHT KOBAJIEHTHO CBS3aH C aHTUIEHCBA3HBaKIUM OeJIKOM.

6. KomMriosuuusa 1o II. 5, Toe aHTUIeHCBA3HBaKmMUM  OeJIoK
COOEPXUT aHTUTEJIO, ¥ IIPpU STOM JIM30COMaJLHHM (QepMeHT KOBaJIEHTHO
cBa3aH ¢ C—-KOHLOM TAXeJIOM LiellM aHTuTeJa.

7. Kowmmnozuumga 1o Jmwodomy M3 IOn. 1-4, TOe  JIM30COMAJIbHBIM
bepMeHT CBA3aH C IIOMOUBK OeJIKOBOT'O JIMHKepa C aHTUI'eHCBSA3HBAaKIMM
OeJIKOM.

8. KomMrniosuumusa 1o II. 7, TIe AaHTUTeHCBA3LBamuyi 0OeJlok
COOEPXUT TIOJIYaHTUTEJIO, IIPU BTOM JIM30COMAaJLHEN (QepMeHT KOBaJIEHTHO
CBA3aH C Fc-moMeHOM  MMMYyHOTIJIOOYJIMHA, u Fc-nomeH, KOTOPHIM
KOBaJIEHTHO CBA3aH C bepmMeHTOM, aCcCoOUUUpPYEeT c Fc-noMeHOM
AHTUT eHCBAS3HBaKIETO OeJiKa.

9. Kowmmnosuuus o . 7, TOe JMHKep OpencTaBigeT cobom
pacmeryiseMel JIMHKED .

10. Kowmmnoszuumsga 1o JmwdoMy M3 IOII. 1-9, 1DOoe JM30COMAaJILHBM
bepMeHT mnOpencTaBJgeT coboM o-IJIoKo3Umaszy (GAA) wuiau obJjJamaeT o—
TJIOKO3UOa3HoM (GAA) aKTHMBHOCTLIO.

11. Kowmmnozuumsga 1o JmwodomMy m3 ramn. 1-10, DOoe JM30COMAaJIbLHBM
GEePMEHT COOEPXUT aMMHOKUCJIOTHYI I[IOCJIemoBaTeJIbHOCTE rnonm SEQ ID
NO:1.

12. Kowmmosmumsg 1o JimoboMy M3 IOII. 1-9, Ime JIM30COMAaJIbHBIL
bepMeHT nOpencTaBJigeT coboM o-rajakTosmumaszy (GLA) mim objJamaeT o—
TrajlakTo3umasHoy (GLA) akKTUMBHOCTLIO.

13. Kowmmoszsmumsa 1o JmdoMy M3 nmn. 1-9 m 12, rme JIM30COMAaJIbHBI
GEePMEHT COOEPXUT aMMHOKUCJIOTHYK [IOCIemoBaTeJIbHOCTE 1nonm SEQ ID
NO: 2.

14. Kowmmosmumsg 110 JiwoboMy M3 IOII. 1-4, T'me JIM30COMAaJIbHEBI
bepMeHT He CBS3aH KOBAJIEHTHO C AaHTUTEHCBA3HBAKIMM OEJIKOM.

15. Crioco® JleueHus cyOBeKTa, CTpajanmero JIM'30COMHOM
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BoJie3HBI HakomleHusa (LSD), OpedycMaTpMBAKINMY BBeIeHMe CyObLeKTy
KOMIIOB3MLIMM 110 JioboMy M3 M. 1-14.

16. Cnoco6 mno n. 15, mme LSD BuHOpaH M3 TPYINH, COCTOAMEeN M3
COMHTOIUNINTO3a, MyKOIoJIMCaxapmuno3a u OoJIe3HU HaKOILJIeHU I
TJIMKOTEHa.

17. Cnoco6 mno n. 15 wmm n. 1lmpm6, 1me LSD BebOpaHa U3
TPYINIH, cocTodmen u3 3abojieBaHua ®abpu, 3abojieBaHusa ITome 1 THIAa,
zabosgieBaHmda I'ome 11 Tuna, 3adbojepaHmuda T'ome 111 Tuna, =abojieBaHUA
HumanHa-Ilnka TUIIa A, 3aboJyieBaHmn 4 HumanHa-Ilnka THUIIA BGM1-
TaHIJImMosuno3a, 3abojgieraHmua CaHnoroododa, 3aboJjiepaHua Teg-Cakca,
nebpuumTa axkTHUBaTopa GM2, GM3-TaHIJIMO3MUOO3a, MeTaxXxpoMaTUUueCKOM
JeMKOOUCTpOodUM, OeduumTa aKTHUBaTOpa CoOuMHTOIMIIMIOA, 3abojieBaHud
Metie, =abojgeBaHua I'ypJepa-lletie, =3abojeBaHua I'ypiepa, 3abojieBaHUSA
XaHTepa, 3abojgeBaHusa CaHoununno A, Caxnoéuimnno B, Ca”dpummunmno C,
Caupusmnno D, cumHOopoMa Mopkmo Tulla A, cuHOpoMa Mopkuo Tura B,
3abojyieranmusa MapoTo-Jlamu, 3abojieBaHua Ciag, MPS IX u 3abojieBaHuUA
[Towmrie.

18. Cnoco® mno Jjgwbomy w3 nmn. 15-17, 1rme LSD nOpencraBJgeT
cobom zabojieBaHmMe ®abpu uiam 3adojieBaHMe IloMIie.

19. Cnoco® no JmboMy M3 . 15-18, DTme JIM30COMAaJIbHBIL

bepMeHT BHOpaH U3 TPYINH, COCTOAmelN U3 o-Tajakrosmmass (GLA), B-

rajakTosungas3e (GLB) m o-rJjwokozmmass (GAA) .

20. Crnoco6 mno Jwobomy w3 mnmn. 15-19, r1rme JmM30COMAaJIbHBI
bepMeHT He MHOYUMPYET MMMYyHOJIOTMUECKYID peaklMion y CcydnekTa.

21. Crnoco6 mno Jwobomy w3 . 15-20, r1rme JmM30COMAaJIbHBI
bepMmeHT mnpencTaBygeT COOOM M303UM.

22. Crnoco® mo n. 21, rme LSD mpencraBijgeT cobol 3adojieBaHMe

[lomrie, SHOOTEHHHM GepMeHT I[IpencTaBigeT CcoOOM  O-IJIOKO3UIA3Y

(GAA), ¥ ™M303UMM BHOpaH U3 TPYINE, COCTOAmMEeN U3 KUCJIOM o—
TJIKO3MIa 3k, caxapasH-M30MaJlbTa3k (SI), MaJbTa3H-IJIOKOaMNJIa 3k
(MGAM) , rmumokosumazu II (GANAB) u HeMTpaJlbHOM O-TJIoKO3uImasw (C
GNAC) .

23. Cmoco® mo mn. 21, rme LSD mpencrTaBigeT cobol 3abdojieBaHUe

®abpK, DSHIOOTEHHEM OQepMeHT IIpencTaBjisgeT coboM do-TrajakTo3umaszy A



(GLA), a u303uM OperncTaBlgeT coboi o-N-aleTujrajakKTo3aMMHUIA3Y,
CKOHCTPYMPOBAHHYK C obecrnieueHueM GLA-aKTUMBHOCTHU.

24 . Cnoco® no JmwdomMy M3 IHII. 15-23, Tme aHTUI'eHCBI3HBAKIMIUNA
BeJIOK mHOpelcTaBJgeT cCcoOoM aHTUTeJo, O(paTrMeHT aHTuTeJa WIM WHOM
AHTUTEeHCBA3HBALMUM OeJIoK.

25. Crioco® 1o II. 24, rge AHTUIT'€HCB I 3HB alolni BeJlok
opencraBJgeT coboy OucneuuprMueckoe aHTUTEJIO, KOTOpOe CBA3HEBAETCH
C JIM30COMAJIbHEM (QEPMEHTOM U KJIETOUHHIM MeMOpaHHBEM OeJIKOM.

26. Crnioco6 1o Jwbomy w3 1mmn. 15-24, r1me JM30CcOMAaJlbHEBIM
bepmMeHT CBA3aH C Fc-nmoMeHOM VMMYyHOTUIOOYJIMHE, u
AHTUTEeHCBA3HBAKMNUY OeJIOK COOEPXUT IMIOJIYaHTUTEJIO.

27. Cnoco® mo JmwoboMy M3 nomn. 15-24, r1me JIM30COMAJIbHBIM
bepMeHT KOBAJEHTHO CBA3aH ¢ C-KOHLOM TSXeJIOM LenM aHTHUuTeJa K
KJIETOUHOMY MeMOpaHHOMy OeJIKy.

28. Cnoco® mno JmwoboMy M3 nmn. 15-24, 1me JIM30COMAJIbHBIM
bepMeHT KOBAJIEHTHO CBA3aH C N-KOHILOM TsXeJIOM LenuM aHTHUuTeJa K
KJIETOUHOMY MeMOpaHHOMYy OeJIKy.

29. Cnoco6 mno m. 25, rOoe JIM30COMAJILHEM (GepMeHT NpeldcTaBJIsgeT
cobom o-rajlakTosmumaszsy (GLA) m LSD mnpemcTaBjiseT cobol 3abojieBaHUe
®abpu.

30. Cmoco® mo n. 25, rie JM30COMalbHEM GepMeHT MpencTaBJigeT
cobom o-1Joko3umalzy (GAA) m LSD mnpencrTabBigeT coboy 3abojieBaHUe

IlomMmrie.



576233
1720

OUI'YPA 1




2/120

1

M; (k/1a)

225

150

102

76

52

38

s
g

i

POUI'YPA 2



3/120

POUI'YPA 3

CHHIRUG-LALYI9d
€9 M OLHLHE-YVY)

HALIGE O VV9)

(arrodirHod ‘mudro) yv1o

g
g B

100000
80000
60000+

G
00

(den/qrrow/010HHRA0EHINOd YU 9IrOI)
4L)OHIHLAB-Y YY)

<

VVOILw

:.. m.m,<<U-mwQD M OIfJLHLHE

(arrodLHod ‘nud.ro)
VI9-€90) M OIRLULHE

T}
EEEE
(den/ei1r39

4I'0N/0IOHHRIOLUI0d U 9Ir'0I)
4LIOHAHLNE-Y )

(a8



I

GAA-aKTHBHOCTDH (HMOJIb
THAPOJM30BAHHOI0/Mr/4ac)

GAA-aKTMBHOCTb (HMOJIb
THAPOJIM30BAHHOI0/Mr/4ac)

4/20

OUI'YPA 4

300+

100« & Kimetku HEK
] a5 Kiietku HEK + 5 MM M6P

L] L3 L3 ! &
0 1060 200 300 400 500
Konuenrpanusa (1M) anturesnia k CD63-GAA

@ HEK-+antureno k CD63GAA
“# HEK+antuteno k CD63GAA/9E10Vk (6e3 cBs3yromero)
S*HEK(CD63 KO)tauruteno k CD63GAA

o o o
£ 2 &

vy
o]
o]

4 SRR

0 100 200 300 400 500
Konuentpanust (HM)



>

GAA-akTHUBHOCTH
(HMOJIb THAPOJIM30BAHHOTO/MT

2000~

Ju3ara/4Jac)

GAA-aKTHBHOCTH
(HMOJIb THAPOIH30BAHHOTO/MI

1500

J3aTa/4Jac)

:

-

1

:

5/20

OUI'YPA 5

== aHTUTENO K CD63-GAA

-@- anTuteno k CD63-GAA + 5 MM M6P
g MYCGAA

-g» MyCGAA + M6P

g

Konuenrpanust (1M)

«a= aHTUTEJIO K MCD63-GAA

.% aHtutejo k mCD63-GAA + M6P
- MyCGAA

+3 MycCGAA + M6P

+
pors
-
o
&
ot
-
&
-
*
we

s i

L~

o

50 100 150 200 250
Konuenrpanust (HM)



6/20

POUI'YPA 6

_
o
)
—i

_
o
I~

(31013153 QI /IMIN)
BHIIOMHUI'T dUHEXdIT0))

(a8]

1600TIND

0600CIAD

6800CIAND

(9rrodLHOM
HI9HAIdLenudLo) JAHN



7120

OUI'YPA 7

Kiaerounaa qunusa
3a0osesanust Ilommne
GM20090

Jluuusa 3a0oneBanusa

§ § 8 8 °

(vLBEHIr JW/IMI)
BHAIOMHL I duHBXdIr0)

IMomne GM20089

FEFEe >
(eLeEHL JW/INI)

BHAIOMHL I duHBXdIr0)

VVO-2AW ]AH 00T

VvVDI-€9dD
M BILHULHE JAH 00T

qarodiHoy

VVO-2AW ]AH 00T

VVD-€9d0D

M BILHULHE JAH 00T

qarodiHoy

Knerounast tnuus
3a0oaesanus Ilomme
GM20091

VVO-2Awl ]\ H (07

VVvD-€9dD
M BINLHLHE JA[H (0T

arodLHO)]

g 8888 °

(eLeEHL JW/INI)
BHII0MHLI duHERXdIX0)



8/20

POUI'YPA §

225 -
150~
102 -

76—




9/20

OUI'YPA 9

(a®y) sSIHX9 V19

HVTI-0Aw Y19

931 €9d)D
M OINLULHE Y9

. VTO-€9(@)) 3 OLdLHLHE

e

50000
460004
30000~
20000+
10000+

(den/ex1rdg
9I'0WH/0IOHHRI0EUIrOd T II
4I/0WH) 9LIOHININE-Y 5



GLA-akTHBHOCTH
(HMOJIb THAPOJIU30BAHHOIO/MI/4acC)

& o
< £
Lo L2

&
=]

10/20

50 100 150 200
Konuenrpanust (HM)

@ GLAmyc
= GLAmyc + Ab (monsipHO€e oTHOIIEHHE 1:1)
ss« GLA antuteno k CD63 1gG4

OUI'YPA 10



>

HEK

oe)

PC-3

HepGZ2

FO00000
FUG00~
SHO000

4000004

Hopmanu3zoBanHas
(¢ayopecuenuus

o

(¢ayopecuenuus
g £
o? % 8

Hopmanu3zoBanHas

%
E

(dpayopecueHuns
% %

Hopmanuzosannas
5

11/20

OUI'YPA 11

. ‘mw»“

KonuenTpanusa (1M)

e & a . g an e
0,1 % 10

168

oot ™
Konuenrpauus (1M)

100

e OGS
s AFLPE
e L3LA

- CDE3
- APLP2
o GLA

e BF PR
s {3LA



225

150
102

76

12/20

OUI'YPA 12




13/20

OUI'YPA 13




14/20

OUI'YPA 14

['eporun CD63
+/+ hu/hu +/+ hu/hu +/+ hu/hu

S
S
Sebanan
i ai‘{:?‘%%?\x

SR
R

sy e R
N Shnaan St
AR T \.'«% e o
“:«:“\‘\xi @%%& L

GAPDH




15/20

POUI'YPA 15

BIHILN))

B anTuTeno x uHTErpuHy a7
§ agTUTENO K AUCTPOTIINKAHY

dHIRI[]

anrda)

enaedgenyy

yumnudrea)y

BIIMII9N BEHXOHOAM]]

(et

@ L) &

HHIhII 9 OINPLHLHE/HHEML 4 OIRLULHY



16/20

OUI'YPA 16

LD AHUAIQLHH M OIrLULHE

LG M OIFYLULHE

AHRAIIYB-IN M OIF9LULHE

[ N’ AHRIUIrI0d LOUY M OIdLULHE

€9 M OI'LULHE

(arrod Lo ‘mudro)
JAW M OIFALHUIHE

=

|

C2C12-nnrepHanuzanus pHrodo-MedeHbIX aHTHTEN

©
Lo}
1
x

8x10
6x10
4x10

€

BUIHINA0A1rp BeHABIr AMUEId
BeHHedocuIrewdofy



17/20

»
Y

o
o%

s [ O1OTHA T,
o *
EE
“ u enaedden)’
uw B
-
M&&A RIIMI9IN
' BeHX.oHOdM
* @
®
o i
“ymdnudrea)]
¢ @
anrda)
s v
Y ¥ ;
o o =
o~ e

(MHEML IW/IMIN) HOIOMHL' |

OUI'YPA 17



18/20

30

- o o

(MHBL JW/INIW) HOIOMHIL |

e J11OTIH T,

eNmI9an
BRHX.OHOAM ]

= ynanudrea)yy

anrda))

DOUI'YPA 18



19/20

0,64

= —)

Jeh/eredrd9Ad
0I0HHRI0euIr0d YT 9IrON

AW M OIRNIMIHB-V [T

VA T-0AW M 01 LU LHE

VdI'l

JAW M OIFPIUIHE

qarrod LHOY]

<
=

OPUI'YPA 19



20/20

(MHBL JA/IMI) HOIOMHL' |

enaeddenyy

1 P9I

BeHX.oHOdM

ymdnudrea)]

dmonmd

DOUI'YPA 20



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
238811-35 ACTION as well as, where applicable, item 5 below.
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This international search report consists of a total of 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

|:| atranslation 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. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. |:| Certain claims were found unsearchable (See Box No. II)
3. Unity of invention is lacking (see Box No I11)

4. With regard to the title,
the text is approved as submitted by the applicant
|:| 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

|:| the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. 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.
|:| as suggested by the applicant
|:| as selected by this Authority, because the applicant failed to suggest a figure
|:| as selected by this Authority, because this figure better characterizes the invention
b. none of the figures is to be published with the abstract
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a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.

D onh paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.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:

I:l in the form of an Annex G/ST.25 text file (Rule 13ter.1(a)).
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This International Searching Authority found multiple inventions in this international application, as follows:

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

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
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3. 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. 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.:

12, 15, 28, 35, 36(completely); 1-11, 13, 14, 16-27, 30-34(partially)

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

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.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 12, 15, 28, 35, 36(completely); 1-11, 13, 14, 16-27,
30-34(partially)

A composition comprising an enzyme covalently linked to an
antigen-binding protein, wherein the enzyme is associated
with a lysosomal storage disease (LSD) and the
antigen-binding protein binds an internalization effector,
wherein the internalization effector is CD63 and its use in
the treatment of a lysosomal storage disease.

2-50. claims: 1-11, 13, 14, 16-27, 29-34(all partially)

A composition comprising an enzyme covalently linked to an
antigen-binding protein, wherein the enzyme is associated
with a lysosomal storage disease (LSD) and the
antigen-binding protein binds an internalization effector,
wherein the internalization effector is selected from the
group consisting of MHC-I, Kremen-1, Kremen-2, LRP5, LRP6,
LRP8, transferrin receptor, LDL-receptor, LDL-related
protein 1 receptor, ASGR1, ASGR2, amyloid precursor
protein-like protein-2 (APLP2), apelin receptor (APLNR),
PRLR (prolactin receptor), MAL (Myelin And Lymphocyte
protein, a.k.a. VIP17), IGF2R, vacuolar-type H+ ATPase,
diphtheria toxin receptor, folate receptor, glutamate
receptors, glutathione receptor, leptin receptors, scavenger
receptors, SCARA1-5, SCARB1-3, CD36, CDH16 (Cadheri-16),
CLDN16 (Claudn-16), KL (Klotho), PTHIR (parathyroid hormone
receptor), SLC22A13 (Solute carrier family 22 member 13),
SLC5A2 (Sodium/glucose cotransporter 2), UMOD (Uromodulin),
BMPR1A (Bone morphogenetic protein receptor 1A), m-cadherin,
CD9, MuSK (muscle-specific kinase), LGR4/GPR48 (G
protein-coupled receptor 48), cholinergic receptor
(nicotinic) alpha 1, CDH15 (Cadheri-15), ITGA7 (Integrin
alpha-7), CACNGl (L-type calcium channel subunit gamma-1),
CACNATs (L-type calcium channel subunit alpha-15), CACNG6
(L-type calcium channel subunit gamma-6), SCN1B (Sodium
channel subunit beta-1), CHRNA1 (ACh receptor subunit
alpha), CHRND (ACh receptor subunit delta), LRRC14B
(Leucine-rich repeat-containing protein 14B), and POPDC3
(Popeye domain-containing protein 3) and its use in the
treatment of a lysosomal storage disease.
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