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Basaska Ne

3assutens Pome I'muxapr AI', CH

AHTUTEJA, OBJIAJAIOIIUE ITOBRIIIEHHOU A®®UHHOCTHIO K
CBA3BIBAHUIO C Fc-PELIEIITOPOM U D®OEKTOPHOU ®YHKIIMENA

IlpeanoChlIKY CO3MaHUS U3 O6D6T6HI/I$[

00J1aCTb TEXHUKU, K KOTOPOU OTHOCUTCS U300peTEeHUE

Hacrosmee n3obpereHne OTHOCUTCS K aHTHT'€HCBSA3bIBAIO UM MOJIEKYJIaM
(ACM). KoHkpeTHBIE BADUAHTHI OCYIIECTBICHHS HACTOSIIETO U300PETEHUS] OTHOCSITCS
K PeKOMOMHAHTHBIM MOHOKJIOHAJIbHBIM aHTUTEJIAM, BKJIIOYas XUMepHbIe,
NPUMaTU3UPOBAHHBIE UJIM TYMAaHU3UPOBAHHBIE aHTHUTENA, O0Jafaromue
crienn(pMIHOCTHIO B OTHOLIEHHH YenoBeyeckoro CD20. Kpome Toro, HacTosimee
n300peTeHne OTHOCUTCS K MOJIEKYJIaM HYKJIEHHOBBIX KHCIIOT, KOTOPbIE KOIUPYIOT
takue ACM, 1 BEKTOpaM U KJIETKaM-X035€BaM, COAEPIKAIUM TaKUE MOJIEKYJIbI
HYKJICMHOBBIX KucIOT. M300perenne oTHOCHTCA Takxke K cmocodam monydernss ACM,
npeaiaraeMbix B H300peTeHuH, U k cnocobam npumeneHus takux ACM nis nedeHus
3abonesanus. Kpome Toro, Hactosmee nuzodperenne oTHocutess kK ACM ¢

MOI[I/I(I)I/ILII/IpOBaHHbIM TIIUKO3UJIUPOBAHUEM, KOTOPBIC o6na):[a}0T YJIYUIIE€HHBIMU
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TepaneBTUYECKUMHU CBOHCTBAMH, BKJIFOYAst AHTUTENA C MOBBIMIEHHON CTOCOOHOCTBIO K
CBSI3BIBAHMIO C Fc-perenTopomM u noBeImeHHON 3¢ ekTOpHON QyHKLUHMEH.

H3BecTHBIN VPOBEHDb TEXHUKHU

HmvmMmvyvuHasg cucrema u auturena k CD20

HNMMyHHAas cucTeMa MO3BOHOYHBIX, BKJIIOUAs YEJOBEKA, COCTOUT U3 MHOTHX
OpPTraHOB M THUIIOB KJIETOK, KOTOPBI€ YYAaCTBYIOT B TOYHOM H CIEUPUIECKOM
pacTmo3HaBaHUU, CBSI3BIBAHUHU U PAa3pyLIEHUH NMPOHHUKIIUX YY3KEPOIHBIX
MHUKPOOPTaHU3MOB (KaHTHT'€HOBY). Pemaromee 3HaueHue A1 IPaBUIBHOTO
(GYHKUHOHUPOBAHUSA UMMYHHOH CHCTEMBI UT'PAIOT JUMQPOIUTHI. DTU KIETKHU
MPONYUHUPYIOTCS B TUMYCE, CEeJIe3€HKe U KOCTHOM MO3Te (B3pOCIbIX 0cobeil) u
cocTaBisAOT npuMepHo 30% ot 001mero Koau4yecTBa JIEHKOLUTOB, MIPUCYTCTBYIOLIUX B
KPOBEHOCHOM cucTeMe B3pocyoro yeioBeka. CyLiecTBYET ABE OCHOBHBIE
cybnmonynsunu numdonuton: T-knerkn u B-knerku. T-KJI€TKH OTBETCTBEHHBI 32
OTOCpeayeMbIl KJIETKAMU HMMYHHTET, B TO BpeMs KaK B-KJIeTKH OTBETCTBEHHBI 3a
NPOU3BOACTBO aHTUTEN (TyMOpaibHbI UMMYHUTET). OTHAKO IPU CO3MaHUU
TUMMUYHOTO UMMYHHOTO OTBeTa T-KjeTKH U B-kiieTkn GQYyHKIMOHUPYIOT HE3aBUCHMO:!
T-xieTKH aKTUBUPYIOTCS, KOraa T-KJIE€TOYHBIH PELEeNTOp CBIA3BIBAETCS C parMeHTaMu
AHTHI€HA, KOTOPbIE CBSA3AHBI C TIIMKOMPOTEHHAMH IJIABHOT'O KOMIIJIEKCa
ructocoBMecTUMOCTH («I'KI'») Ha MOBEPXHOCTHU aHTUTCHIIPE3EHTUPYIOLICH KJIETKH,
TaKasi aKTUBALMS MPUBOAUT K BbICBOOOKICHUIO OMOIOTHYECKUX MEAUATOPOB
(«MHTEpPIIEHKMHOBY ), KOTOPbIE CTUMYIUPYIOT B-kietku k nuddepeHunposke u
NPOAYUHPOBAHUIO AHTUTEN (KUMMYHOTJIOOYJIHMHOB») K aHTUTEHY.

Kaxnas B-xnerka B OpraHu3Me-x03siuHe SKCIPECCUPYET aHTUTEIO OJHOTO
KOHKPETHOTO TUINA U CeNU(PUIHOCTH, a pa3IUUHbIe B-KIETKH 3KCIPECCHPYIOT
aHTUTENA, celn(pUIeCKre B OTHOLIEHUH Pa3IMYHBIX AaHTUT'€HOB. B-KkieTounas
npoiudepanus U NpoayIUPOBAHHE aHTUTEJ BBICTYIAIOT B KAUYECTBE PEAKIUH Ha
4y XKEepPOAHBbIH aHTUTEH, U TO U APYroe, KaK MpaBHJIO, IpeKpamaercs (MIn
CYILIECTBEHHO YMEHbBIIAETCS ) MOCJIE€ TOrO KaK 4yKePOIHBIH aHTHT'€H HEHTpaln30BaH.
Onnako wHOTHA poaudepanus KOHKpeTHOH B-kiaeTku MoxkeT npomoixkaTbes 0e3
OTpaHUYCHHS; Takas nponudepanus MOXKET IPUBOIUTD K PaKy, KOTOPBIH HA3bIBAIOT
«B-kxneTouHo# TUMGPOMOIY).

Kak T-knetku, Tak u B-kyneTku comepikatr Oenku KIETOYHOH MOBEPXHOCTH,

KOTOpbIE€ MOYKHO UCIIOJIb30BATh B KaUE€CTBE «MapKepoBy» st AudpepeHIupOBKH U
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uneHTudukanuu. OQHUM U3 TAKUX MapKEePOB YEIOBEYECKUX B-KJIETOK SBIsIETCS
CBSI3aHHBIN TOJIBKO C YeJOBeUeCKUMH B-nmumdpountamu auddepeHnnpoBOUHBIHI
antured Bp35, koropslit HazpiBatoT «CD20». CD20 skcnipeccupyercst Ha paHHEH
CTaIHuM pa3BUTHSA npe-B-kieTok u coxpanseTcs 10 auddepeHIupoBKU
Mjaa3MaTHYECKUX KJeToK. B wactHocTu, Mmonekyna CD20 Heobxonuma aJis
peryiupoBaHus CTaIUH NMpoLecca aKTHBAINHU, KOTOpas TpedyeTcs I NHUIHALHH
KJIETOUHOTO IUKJa U nu(epeHunpOBKH, U, KAK MPABUJIO, Ha HEOIJIACTUIECKUX
(«omyxoseBbIX») B-KkieTKax MMeeT MECTO BBICOKUH YPOBEHb €€ 3KCIIPECCHHU.
ITockonbpky Bbicokue ypoBHU CD20 mpuCYyTCTBYIOT Ha «3JI0Ka4eCTBEHHbBIX» B-
KJIETKaX, T.€. Ha TeX B-kieTkax, HeorpaHUUeHHas npojaudepannsi KOTOPBIX MOXKET
NpUBOIHUTE K B-kieTouHolt nuMmdome, To moBepxHOCTHBIA aHTUTeH CD20 MoXxer
SIBIISITHCSA KAaHAMAATOM B KaueCTBE « MHUILIECHU JJIsl paclo3HaBaHUs» B-kiaeTouHbIxX
auMpom.

ITo cymecTBy mpoLece «pacno3HaBaHUS MHIIEHUY» MOKHO 0000IMHUTH
CIeNyIIUM 00pa3oM: aHTUTENA, Cieu(PUIecKre B OTHOIIEHUH TOBEPXHOCTHOIO
anturesa CD20 Ha B-kneTkax, BBOASAT MallUEHTY, HAIpUMeEpP, NyTeM HHBbEKLUU. DTHU
anturena k CD20 cnenuduyecku CBI3BIBAIOTCS C KIETOYHBIM IOBEPXHOCTHBIM
anturesom CD20 (o4eBUIHO) KaK Ha 3JOPOBBIX, TaK M HA 3JI0KAYE€CTBEHHBIX B-
kieTkax; antuteno k CD20, cBsi3aHHOE ¢ MOBEPXHOCTHBIM aHTUreHom CD20, moxer
NPUBOAUTD K pa3pyLIEHUIO U HUCTOLIEHHUIO HeomjacTuueckux B-knetok. Kpome Toro, ¢
antutesnoM k CD20 MOXHO KOHBIOTHPOBATh XUMHUUECKHE areHThl UJIN PaJluO0aKTHUBHBIE
METKH, o0Jiafaromue CriocoOOHOCTRIO Pa3pyIaTh OMYyXOJb, TAK YTOOBI OCYINECTBIISATh
crienupUIECKUN «IePEeHOC» areHTa, HallpuMep K HeOIUIaCTHIeCKUM B-kieTkam.
He3zaBucuMO OT NOAXO0a OCHOBHOM LIEJIBIO ABJISIETCS pa3pyLICHUE ONMYXOJH:
KOHKPETHBIH MOAXO0A MOXKET ONPEAeATHCA BBIOOPOM KOHKPETHOIO MPUMEHSIEMOTO
anturena k CD20 u, TakuM o0pa3om, MPUTOHBIE MOAXOABI ISl PACTIO3HABAHUS B
kadyecTBe MuuIeHH anTuresa CD20 MoryT mMpoko BapbUpPOBAaTHCA.

HexoHbOrHpOBaHHBIE MOHOKJIOHANbHBIE aHTUTENa (MAT) MOXXHO NMPUMEHSTDH B
KauyeCTBE JIEKAPCTBEHHBIX CPEICTB [JIs JICUEHUs paKa, O 4YeM CBUAETEIbCTBYET
paspewmeHue JlemapraMeHTa MO KOHTPOJIK 3a Ka4€CTBOM IMHUUIEBBIX NIPOAYKTOB,
MenukaMeHTOB B kocMeTndeckux cpencts CITA (US Food and Drug Administration)
npumeHenus: putykcumaba (Rituxan™; ¢upma IDEC Pharmaceuticals, Can-/Iuero,

wt. Kanupopuus, u pupma Genetech Inc., Can-@pannucko, mr. Kaaupopuus) nus
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nedyenusi CD20-nmo3uTnBHON B-KieTO4YHON, HU3K0O3JI0OKAYE€CTBEHHON WITH
bonnukynapHON HEXOKKUHCKOH tuMdombl, Tpactydymada (Herpceptin™, pupma
Genetech Inc.) nns nedenus pa3BuToro paka moyjouHoi skenesnl (Grillo-Lopez A.-J u
ap., Semin. Oncol., 26, 1999, cc. 66-73; Goldenberg M. M., Clin. Ther., 21, 1999, cc.
309-318), remry3symaba (Mylotarg™, ¢upma Gentech/Wyeth-Ayerst) nns nedenus
peunanuBa OCTPOr0 MUEJONAHOTO Jeliko3a u anemtysymadba (CAMPATH™, pupma
Millenium Pharmaceuticals/Schering AG) nns nedyeHus B-kieToOYHOro XpOHUYECKOTO
muM@oneiiko3a. Ycnemnoe NpuMeHeHHEe 3TUX MPOAYKTOB OOYCIOBJIEHO HE TOJIBKO UX
3¢} PEeKTUBHOCTBIO, HO U UX O4YeHb XopomuMu npodmrsimu 6ezonacuoctu (Grillo-
Lopez A.-J u np., Semin. Oncol., 26, 1999, cc. 66-73; Goldenberg M .M., Clin. Ther.,
21, 1999, cc. 309-318). B cBeTe ycrnexoB, CBA3aHHBIX C 3THMH JIEKAPCTBEHHBIMHU
CpeaCTBaMH, B HACTOsSIIIEE BPEeMsI CyLIECTBYET OoJbInas MOTPeOHOCTh B TOCTHIKEHUHU
OoJsiee BBICOKOH crieln(pUUeCKOi aKTUBHOCTH aHTUTEN MO CPAaBHEHHUIO € TOH, KOoTOpas,
KaK MPaBHJIO, 00eCeunBaETCA MPH JIEUSHUHU C UCIIOJIb30BAHUEM
HEKOHBIOTHPOBAHHOTO MAT. JI[pyrumM aHTUTEIOM, 00JIaJa0UM CIIeTU(PUIHOCTHIO B
oTHomeHun dejaoBedeckoro CD20, sBisgeTcss MBIIIUMHOE MOHOKJIOHAJIbHOE aHTUTENO B-
Lyl (Poppema S. u Visser L., Biotest Bulletin, 3, 1987, cc. 131-139).

Pe3ynbTaTel MHOTOUHCIEHHBIX UCCIEAOBAHUN MO3BOJSIIOT MPEAMOJOKUTD, YTO
3aBucsamue oT Fc-penentopa MexaHU3Mbl OKa3bIBAIOT CYI[ECTBEHHOE BIUSHUE Ha
OeWCTBHE IUTOTOKCHYHBIX AHTHTEJ HA OMYXOJH U YKAa3bIBAKOT HA TO, YTO
ONTUMAJbHOE AHTHUTENO, AEHCTBYIOIIEE Ha ONYXOJH, JOJKHO CBSA3bIBATHCS
NpeANnoYTUTENbHO ¢ Fe-perentopaMu-akTHBATOPAMH U B MUHUMAJIbHOHM CTETIEHH C
naptHepoM-unruduTopom FcyRIIB (Clynes R.A. u np., Nature Medicine, 6(4), 2000,
cc. 443-446; Kalergis A.M. u Ravetch J.V., J. Exp. Med., 195(12), urors 2002, cc.
1653-1659. Hanpumep, pe3yabpTaThl IO MEHbIIEH Mepe OJHOIO UCCIENOBaHUS
MO3BOJISIFOT, B YaCTHOCTHU, NPeaAnojaoxkuth, uto FcyRIIla-penentop umeer 6omnpmoe
3HaueHue 1 3 PEeKTUBHOCTH Tepanuu ¢ ucrnoyp3zopanuem anturen (Cartron G. u
ap., Blood, 99(3), ¢pespanb 202, cc. 754-757). B 3TOM HccnenoBaHUN YCTAHOBIIEHO,
4YTO MauueHThl, roMo3urorHeie o FcyRIIla, narot aydinyro peakmuio Ha pUTyKCcUMao,
YeM TeTepO3UTOTHBIE MAIIUEeHThl. ABTOPHI CAEIAIN BBIBOA O TOM, 4TO OOJiee BBICOKAs
peakiust o0yclioBJIeHa Ny4dmuM cBsi3biBaHueM antutena ¢ FcyRlIlla in vivo, 4aro

IPUBOAUT K OOJiee BLICOKOH aHTUTEN0-00yCIOBIEHHON KIEeTOYHO3aBHCUMOMN
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UTOTOKCHYHOCTH (ADCC-akTUBHOCTH) B OTHOWEHUH KieTok auMmdomsl (Cartron G.
u 1p., Blood, 99(3), despanb 202, cc. 754-757).

H3BeCTHBI MHOTOYHUCIICHHBIE MTOMBITKY HCIIOJb30BaTh B KAYECTBE MUIICHU
noBepxHOCTHbIH aHTUred CD20. Ony0auKoBaHbI JAHHBIE O TOM, YTO MBIIIHHOE
(Mp1b) MOHOKIIOHaNBbHOE aHTUTENO 1F5S (anTHTeno k CD20) BBOAMIN MyTEM
BHYTPHBEHHON HenpepbIBHOW NH(}Yy3un nanuentram ¢ B-knerounoit mumpomoii. beuro
yKa3aHO, YTO JJIsl UCTOLEHHUS OMYXOJIEBbIX KJIETOK, IPUCYTCTBYIOIIUX B KPOBOTOKE,
HEOOXOAUMBI OY€Hb BBICOKHE YPOBHU (> 2 1) 1F5 1 oTMedeHo, 4TO pe3yiabTaThl
OKa3bIBAJHNCH «KpaTKoBpeMeHHBIMU» (Press u ap., Monoclonal Antibody 1F5 (Anti-
CD20) Serotherapy of Human B-Cell Lymphomas, Blood, 69/2, 1987, cc. 584-591).
IMoreHnuanbHOM MPOOTEMOM, CBA3aHHOW C 3TUM MOIXOJOM, SBISIETCS TO, YTO Y
MOHOKJIOHAJIbHBIX aHTUTEJ U3 OPraHN3Ma KpoMe HeJIoBeKa (HapuMep Y MbIIIHHBIX
MOHOKJIOHAJbHBIX aHTUTEJ), KaK MPAaBHJIO, OTCYTCTBYET HesjoBeueckas dpdexTopHas
(YHKIUS, T.€. OHH HECITOCOOHBI CPeU MPOYEro OMmoCpPeoBaTh
KOMIIJIEMEHT3aBUCUMBIH JIM3UC UM JTU3UPOBATH YeJOBEeUECKHe KIETKU-MUIIEHU C
MOMOIUIBI0 AHTUTEN0-00yCIOBICHHON KIETOYHO3aBUCUMON TOKCHUYHOCTH UJIU MMYTEM
onocpenosanHoro Fe-penentopom ¢arounrosa. Kpome Toro, MOHOKJIOHaIbHBIE
aHTUTEeJa U3 OpraHU3Ma KPOMe 4eJOBeKa MOTYyT paclno3HaBaThCs YEJIOBEUECKUM
OPTraHU3MOM-XO035IMHOM KaK 4y>KepOIHBIH O€JI0K;, MO3TOMY MOBTOPHBIE HHBEKIINHU
TAKHUX YYKEPOIHBIX aHTUTEN MOTYT HHAYLHUPOBATh UMMYHHBIE OTBETHI, MPUBOASAIIHE K
BPEIHBIM PEAKLUSIM T'HIEPUYBCTBUTEIbHOCTH. {11 MOHOKJIOHAIBHBIX AHTHTEI,
BBIBEJIEHHBIX M3 OPraHU3Ma MBbILIH, 3TO SIBJIE€HHUE YaCTO Ha3bIBAIOT YEJIOBEUECKUM
AHTHMBIIINHBIM I'yMOPaJIbHBIM HMMYHHBIM O0TBeTOM HiIu «K HAMA»-otBeTom. Kpome
TOTO0, 3TH «UY>KEPOJHBIE» aHTUTEJA MOTYT OBITh ATAKOBAHBl HUMMYHHOW CHCTEMOM
X035IMHA, B PE3yJbTAaTe YeTO OHU (PAKTUUECKHU OKa3bIBAIOTCS HEHTPAJIM3OBAHHBIMH 0
TOr0, KaK JOCTUTHYT CBOEH 00JIaCTU-MULICHH.

Jpyroii u3BECTHBIN U3 TUTEPATYPhI MOAXOA K YCHUJIEHHIO CIIOCOOHOCTH
MBIIIMHBIX MOHOKJIOHAJIbHBIX aHTUTEN OKa3bIBaTh AEHCTBUE NIPHU JICUCHUN CBI3aHHBIX
¢ B-kneTkamu 3a00seBaHM 3aKJIF0YAJICS B OCYIIECTBICHUH KOHBIOTAINHU
pPaIMOaKTHBHOM METKU WJIM TOKCHHA C aHTUTEJIOM TaK, 4TOOBI METKA MU TOKCHH
OKa3aJINCh JIOKAJU30BAHHBIMU B obnactu onyxonu. Hanpumep, onyOinuKkoBaHbI

JaHHbIE O TOM, YTO yKa3aHHOE€ Bbllle aHTUTENO 1FS «meTunuy» ¢ nomomspro onga-131

131
(« 7 'I») u oueHuBanu ero OuopacrpeneNeHne B OpraHu3Me JByX nauueHTos (cMm. Eary
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J.F. u np., Imaging and Treatment of B-Cell Lymphoma, J. Nuc. Med. 31/8, 1990, cc.
1257-1268; cm. takxe Press O.W. u ap., Treatment of Refractory Non-Hodgkin’s
Lymphoma with Radiolabeled MB-1 (Anti-CD37) Antibody, J. Clin. Onc., 7/8, 1980,
cc. 1027-1038 (yka3aHO, 94TO Y OJTHOT'O MOABEPTABIIETOCS JEUSHUIO MEYEHBIM C
MOMOIIbIO Bl rrss nanueHTa OblI JOCTUTHYT «4aCTUYHBIN 0TBET»); Goldenberg D. M.
u ap., Targeting, Dosimetry and Radioimmunotherapy of B-Cell Lymphomas with
Iodine-131-Labelled LL2 Monoclonal Antibody, J. Clin. Onc., 9/4, 1991< 548-564
(Yka3zaHO, 4YTO y TpeX M3 BOCbMH MAIMEHTOB, KOTOPBIM J€JIaJIh HECKOJbKO HHBEKIIUH,
pazsusicsi HAMA-otBet), Appelbaum F.R., Radiolabelled Monoclonal Antibodies in
the treatment of Non-Hodgkin’s Lymphoma, Hem ./Onc. Clinics of N.A_, 5/5, 1991,
cc. 1013-1025 (o630pHas craths), Press O.W. u np., Radiolabelled-Antibody Therapy
of B-Cell Lymphoma with Autologous Bone Marrow Support, New England J. Med.,

329/17, 1993, cc. 1219-12223 (medeHHbIe ¢ moMoInbio ona-131 aaturena IFS u B1 k

CD20); Kaminski M.G. u ap., Radioimmunotherapy of B-Cell Lymphoma with By

Anti-B1 (Anti-CG20) Antibody, New England J. Med., 329/7, 1993 (MmedeHHOE C
nomouibeto Hona-131 artureno B1 k CD20; ke uutupyerces kak «Kaminski»).
HmMeroTcss naHHbIE O TOM, YTO OCYLIECTBIISIM TAKKE€ KOHBIOTALUI0 TOKCUHOB (T.€.
XUMHOTEPANEBTHYECKUX areHTOB, TAKUX KaK JOKcopyOnuuH wiu MuromuunH C) ¢
aHTHTEeIaMu (CM., HampuMep onyonukoBaHHYIO 3aiBKy PCT WO 92/07466
(onybnukoBaHHy 14 Mas 1992)).

B kauecTBe anbTepHATHUBHI KKOHBIOTHPOBAHHBIM» aHTUTENAM OBLIN pa3paboTaHbI
XHUMEpHBIE aHTUTEINa, coAepiKamue GparMeHTsl aHTUTEN U3 ABYX WU OOJbIIETO
KOJINYECTBA Pa3IMYHbIX BUIOB (HaIpuUMep, U3 OpTaHU3Ma MBIIIH U YEJIOBEKA).
Hanpuwmep, y Lie A.Y. u ap., Production of a Mouse-Human Chimeric Monoclonal
Antibody to CD20 with Potent Fc-Dependent Biologic Activity, J. Immunol., 139/10,
1987, cc. 3521-3526, onucaHo XUMEPHOE MBIIINHOE/4eI0BEYECKOe AHTUTEJIO K
antureny CD20 (cm. takxke nyoiaukamnuo PCT WO 88/04936). [Ins nedenus
HEXOMKKIMHCKOH nmuMdomMsl ObLT pazpemieH, HapuMmep putykcumad (RITUXAN®),
npencraBispmui coboit xumeproe antureso k CD20.

ITockonpky npu B-kaetounsix numdomax npoucxoaut skcnpeccust CD20, To
3TOT aHTUTE€H MOXET CIYXUThb B KAU€CTBE «MHUIIEHH IJIS1 PACIIO3HABAHUS» TAKUX
muMdowm. ITo cymecTBy mporecc «pacrno3HaBaHUs MULIEHH» MOXHO 0000IIUTh

CIeNyIIUM 00pa3oM: aHTUTENA, Cieu(PUIecKre B OTHOIIEHUH TOBEPXHOCTHOIO
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anturesa CD20 Ha B-knerkax, BBOAAT nanueHTy. JTu anturena k CD20
crienupUIeCKu CBA3bIBAIOTCS ¢ aHTHIreHOM CD20 (oueBHMIHO) KaK Ha 3I0POBBIX, TaK U
Ha 3JI0KauecTBEeHHbIX B-knerkax, u antureno k CD20, cBsi3aHHOE C MTOBEPXHOCTHBIM
anturesoM CD20, MOXeT NpUBOAUTH K Pa3pyLICHUIO U UCTOIIEHUIO OHKOIeHHBIX B-
kyneTok. Kpome Toro, ¢ anturenom k CD20 M0OXHO HENOCPEACTBEHHO MU KOCBEHHBIM
00pa3oM CBSI3BIBATH X UMHYECKNE areHThl, HIUTOTOKCUHBI HJIM PAAUOAKTUBHBIE areHTHI,
TaK YTO OCYLIECTBJISIETCS N30UPATENbHBINA «IIEPEHOC» areHTa K B-kieTkam,
skcupeccupyromumM antured CD20. B 06oux yka3aHHBIX TOAXOAaX OCHOBHOMU I[€JIBIO
SABISIETCA pa3pylIeHne onyxoiau. KOHKpeTHBIH MOAXO0 MOXKET ONPEAesITHCS BHIOOPOM
KOHKPETHOTro npumensiemoro anturena k CD20. Takum obpa3om, 04€BUAHO, YTO
NPUTOJIHbIE MOAXOABI AJIs paclo3HaBaHUsA B KauecTBe MulleHu anturesa CD20 moryT
LHIUPOKO BapbUPOBATHCH.

Antuteno putykcumab (RITUXAN®) npencrasisier co00i cO3MaHHOE C
MOMOIIbIO T€HHON MH)KEHEePUU XUMEpPHOE MOHOKJIOHAJIbHOE AHTUTEJIO K
yenoBedeckomy aHTureny CD20, comgepikalnee 4eJOBEUECKYIO raMMa 1-Tuna u
MBIIIMHYO KOHCTAHTHYIO 00JIaCTh. DTO XUMEPHOE aHTUTEJIO COAEPIKUT HETOBEUECKHE
KOHCTaHTHBIE 0OnacTu raMma l-tuma u B nmarente US 5736137 (Ha umsa Andersen u
ap.), BeinanHoM 17 anpens 1998 r., nepeycrynneanom IDEC Pharmaceuticals
Corporation, o6o3naueno kak «C2B8». RITUXAN® pa3peuiex aisi npuMeHEeHUs IpU
nedeHuu nanueHToB ¢ CD20-no3utuBHON B-kieTouHON penuauBHON UIH
pedpakTepHOH HU3KO3JTOKAYECTBEHHON WIN (DOJTUKYISIPHON HEXOIKKUHCKON
muMdombl. UccnenoBanus MexaHn3Ma NeHCTBUS in Vilro TO3BOJIUIN YCTAHOBUTD, YTO
RITUXAN® obnagaer 4enoBe4eCKOH KOMIIEMEHT3aBUCUMON LUTOTOKCHYHOCTBIO
(CDC) (Reff u np., Blood, 83(2), 1994, cc. 435-445). Kpome Toro, Os1110
YCTaHOBJICHO, YTO OH 00JaZaeT BhIPa)KCHHONH aKTHBHOCTBIO B aHAJIN3aX MO OL[EHKE
AHTHUTEI0-00YCIOBIEHHON KJIETOYHO3aBUCUMON UTOTOKCHYHOCThIO (ADCC). Bolo
yctaHoBieHo, 4To RITUXAN® obnagaetr aHTHIpOoaH(pepaTHBHON aKTUBHOCTBIO B
aHaJIN3ax C UCIOJIB30BAHUEM BKJIFOUEHHS THMUIWHA U OTPAHUYEHHON CIOCOOHOCTBIO
HETIOCPEICTBEHHO HHAYLHPOBATH allONTO3, B TO BpeMs kak antutena k CD20 He
obnanarot Takumu ceoiicteamu (Maloney u ap., Blood, 88(10), 1996, 637a)

I ' 1uKko3MIMpPOBAHNE AHTUTEI

KommnoHeHT, npeacTaBistomuil co00i onurocaxapul, MOXKET OKa3bIBATh

CYIIECTBEHHOE BIMSIHUE HAa CBOWCTBA, Kacaruuecs 3Qp¢PeKTUBHOCTH INIUKOMPOTEHHA,
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BKJIIOYast GU3NUECKYIO CTAOUIBHOCTD, YCTOHYHUBOCTD K BO3AEHCTBUIO MTPOTEA3,
B3aUMOJEHCTBUSI C UMMYHHOM CUCTEMOHN, (PapMaKOKUHETHIECKNE XaPAKTEPUCTUKHU H
crienupUIECKYI0 OMOJIOTHYECKYI0 aKTUBHOCTh. Takue CBOMCTBA MOTYT 3aBUCETH HE
TOJIBKO OT MPUCYTCTBUSA WIN OTCYTCTBHS OJIUTOCAXAaPHUAOB, HO TAKXKE U OT UX
KOHKPETHBIX CTPYKTYP. MOXKHO CAeNaTh HEKOTOPbIe 00LIHe BBIBOIBI O CBS3U
CTPYKTYPBI OJIUrocaxapuaoB u ¢yHkuuel raukonporenna. Hanpumep, HeKOTOpBIE
OJINTOCAXapUIHBIE CTPYKTYPHI OMOCPENYIOT OBICTPBINA KIUPEHC MIUKOTPOTEHHA U3
KPOBOTOKA B pe3yJbTaTe B3AUMOJECHCTBUH CO cienM(pHIECKUMHU CBSI3bIBAIOIIUMHU
yIJIeBOABI O€JIKaMH, B TO BPEMS KaK JPyrue MOTYT OBITh CBSI3aHBI C AHTHTEJIAMH U
CTUMYJIHPOBATh HEKeJaTelbHble UMMYHHBIE OoTBeTHI (Jenkins u np., Nature
Biotechnol., 14, 1996, cc. 975-981).

KieTku MIEKOMUTAIO IUX SBJISIOTCS MPEANOYTHTEIbHBIMHU X0351€BAMH JJIS
MPOU3BOACTBA UMEIOIINX TEPANEBTHYECKOE 3HAUCHHE TIMKOIIPOTEHHOB Oyaronapst ux
CIOCOOHOCTH ITUKO3MJINPOBATH OENKU ¢ mosiydeHueM GpopMbl, Haubomee
COBMeCTHMOH ¢ opranuzmMoM uenoseka (Cumming u np., Glycobiology, 1,1991, cc.
115-130; Jenkins u np., Nature Biotechnol., 14, 1996, cc. 975-981). bakrepun o4eHb
PEenKO TIMKO3UIHUPYIOT OENKH U TOZOOHO APYTHM THIAM OOBIMHO MPUMEHSIEMBIX
X0351€B, TAKUX KaK JPOXKHU, THPOMHUIETHI, KIIETKH HACEKOMBIX U PACTEHHUH, CO3AI0T
CXEMBbI TJINKO3UJINPOBAHUS, MPUBOASLINE K OBICTPOMY KJIUPEHCY U3 KPOBOTOKA,
HEXKeJIaTEebHbIM UMMYHHBIM B3aUMOJEHCTBUSAM U B HEKOTOPBIX KOHKPETHBIX CIydasx
K TOHW)KEHHOHN Ononornyeckol akTUBHOCTU. Cpenu KJIETOK MJIEKONUTAOLUINX B
NOCJeHHUE ABAALATH JeT Haubojee 4acTO UCTIONb3YIOT KIETKH SINYHIKA KUTAHCKOTO
xomsuka (CHO). [TomuMo nmpuroHO# CXeMbl TIHKO3UIUPOBAHUS 3TH KJIETKH
MO3BOJISIIOT MOCTOSIHHO MOJIy4aTh FT€HETHYECKH CTaOMJIbHbIE BBICOKOTPOIYKTHBHBIE
KJIOHBI KJIETOYHBIX JUHHUH. X MOKHO KYJbTHBHUPOBATH IO AOCTH)KEHUS BBICOKUX
IJIOTHOCTEH B MPOCTBIX OMOpEaKTOpax ¢ MCIOJb30BaHUEM 0E€CChIBOPOTOUYHBIX Cpel U
UX UCIIOJIB30BAHHE MO3BOJIAET pa3padaTreiBaTh O€30NaCHBIE U BOCIIPOU3BOIUMBIE
ouonornueckue npouecchl. K npyrum oOBIYHO NMPUMEHSIEMBIM KJIETKaM JKMBOTHBIX
OTHOCSITCSl KJIETKU MOYKH AeTeHblma xoMmsuka (BHK), kieTku MBIIIMHONW MUEIOMBI
auanii NSO u SP2/0. B mocinennue roabl H3y4ajln METOABI MPOU3BOJCTBA C
UCTOJIb30BAHUEM TPAHCTeHHBIX JKHUBOTHBIX (Jenkins u np., Nature Biotechnol., 14,

1996, cc. 975-981).
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Bce anTuTena comepikaT yriieBOIHbIE CTPYKTYPBl B KOHCEPBATUBHBIX
MOJIO’KEHUSIX B KOHCTAHTHBIX O0JACTSAX TSKEJbIX Iernel, mpuieM KaXKIbli U30THI
HeceT pa3Iu4HbIil Habop N-CBS3aHHBIX YIIIEBOAHBIX CTPYKTYP, KOTOPBIE PA3IUYHBIM
oOpa3oM BIUSIOT Ha COOpPKY Oeika, ero CeKpenuro min GyHKIHOHAIBHYIO aKTUBHOCTH
(Wright A. u Morrison S.L., Trends Biotechn., 15, 1997, cc. 26-32). Ctpykrypa
NPUCOCIMHEHHBIX N-CBSI3aHHBIX YIJIEBOJOB B 3HAYUTEJIbHON CTENEHN BAPbUPYETCS B
3aBHUCHUMOCTH OT YPOBHS MPOIECCUHTA H MOXKET BKJIIOYATh UMEIIIHE BBICOKOE
coAepKaHNEe MaHHO3bI, MHOTOKPATHO Pa3BETBICHHBIE, a TAK)Ke OMaHTEHHBIE
KoMIUIeKcHbIe onurocaxapunbl (Wright A. m Morrison S. L., Trends Biotechn., 15,
1997, cc. 26-32). Kak npaBuio, UMeET MECTO IeTe€POTeHHBIA MPOLECCHHT KOPOBBIX
OJINTOCAXapPUIHBIX CTPYKTYP, IPUCOEANHEHHBIX B KOHKPETHOM caiiTe
TJIMKO3UIIMPOBAHUS, B PE3YJbTATE YETO AaXKe MOHOKJIOHAJIbHbIE aHTUTENA 00I1anaoT
MHO€CTBOM TJIMKO(QOPM. AHAJOTHYHO 3TOMY OBIJIO YCTAHOBJIEHO, YTO OCHOBHBIE
pa3anvus B TIUKO3MIMPOBAHUU aHTUTET UMEIOT MECTO MEXIY KIETOYHBIMH JMHUIMHU
U JaKe JUIsl JAHHOW KJIETOYHOH JIMHHUH, BBIPAIIEHHONW B PA3JIMYHBIX yCIOBUAX
KYyJbTUBUPOBAHUS, MOKHO 00Hapyxuth HeOonbiue pasnuuus (Lifely M.R. u np.,
Glycobiology, 5(8), 1995, cc. 813-822).

OnHuM 13 nyTel JOCTHIKEHUsI 3HAYUTENIbHOTrO MOBBIIEHUS 3 ()EKTUBHOCTH TIPHU
COXPaHEHHH MPOCTOTO MPOLECCa MPOU3BOACTBA U BO3MOKHOCTH U30€KaTh
3HAYHUTEJIbHBIX HEXEJIATENbHBIX MOOOYHBIX AEHCTBUH ABIAETCS YCUIEHUE PUPOIHBIX
OTIOCPENyEMBIX KIETKON 3P PeKTOPHBIX PYHKIINH MOHOKJIOHAIBHBIX aHTUTEN MyTEM
KOHCTPYUPOBAaHUS OJIITOCAXaPUIHOTO KOMIIOHEHTA COTJIACHO METOAY, ONMUCAHHOMY Y
Umana P. u np., Nature Biotechnol., 17, 1999, cc. 176-180 u B nmatente US 6602684,
MOJIHOE COJlepKaHNe KOTOPBIX BKJIOYEHBI B HACTOSIIEE ONMICAHNE B KAYECTBE CCHUIKH.
Antutena IgGl-Tuna, npencrapisromue coO0l aHTUTENA, HaNOOJIee YacTO
UCIIOJIb3yeMble B HMMYHOTEPAINHUH paKa, SIBISAIOTCS TIIUKONPOTEMHAMH, KOTOPbBIE
UMEIT KOHCEPBATUBHBIN N-CBS3aHHBIN CAUT MNIMKO3UJINPOBAHUS B MOJOXKEHUHN
Asn297 B kaxxnom CH2-nomene. /[Ba KOMIJIEKCHBIX OMAHTEHHBIX OJIUTrOCaxapuma,
KOTOpbIe mpucoeanHeHbl K Asn297, pazmematrorcs mexay CH2-gomenamu, obpasys
oOIHMpHBIE KOHTAKTBI C KAPKACOM MOJUNENTHAA U UX HAIUYHE SABIACTCS
CYIIECTBEHHBIM IJIsl CHOCOOHOCTH aHTHTENA ONocpenoBaThb d3ppexTopHble PyHKINH,
TaKue KaK aHTUTEJI03aBUCHMAas KJIETOYHO-00y CIOoBJIeHHAs] MUTOTOKCUYHOCTh (ADCC)

(Lifely M.R. u np., Glycobiology, 5, 1995, cc. 813-822; Jefferis R. u np., Immunol.
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Rev., 163, 1998, cc. 59-76; Wright A. u Morrison S.L., Trends Biotechnol., 15, 1997,
cc. 26-32).

PaHee aBTOpHI HACTOSIIEr0 U300PETEHHS YCTAHOBIUIHM, YTO CBEPXIKCIIPECCUS B
KJIeTKax sinuHuka kutaiickoro xomsiuka (CHO) B(1,4)-N-
anermnriaoko3amuamirpancdepassl 11 («GnTII»), rmuko3untpancdepassl,
KaTaJu3upymomei odpazoBaHne OMCEKITMOHHBIX OJUTOCAXAPHUAOB, CYIECTBEHHO
noBbimaer ADCC-akTUBHOCTD in Vifro aHTUHEPOOIIaCTOMHOTO XUMEPHOTO
MOHOKJIOHaJIbHOTrO anTuTena (chCE7), npoaynupyeMoro CKOHCTpYHPOBAHHBIMU
kinetkamu CHO (Umafia P. u ap., Nature Biotechnol., 17, 1999, cc. 176-180; u
nyOJIUKAIUI0 MEXIYHAPOAHOU 3aaBKkU HA maTeHT WO 99/54342, monHbie conepKaHus
KOTOPBIX BKJIOYEHBI B HACTOSIIEE OMUCaHne B KauecTBe cChbUIki). AHTUTeNno chCE7
OTHOCHUTCS K OOJIbIIOMY KJIACCY HEKOHBIOTHPOBAHHBIX MAT, KOoTOpBIE 00NManaroT
BBICOKOH a(PMHHOCTBIO U CIEeU(PUIHOCTHIO B OTHOIIEHUHU OMYXOJH, HO HMEIOT
CIUIIKOM MaNyo 3(pPeKTUBHOCTD I KIMHUYECKOTO MPUMEHEHUS IIPH UX
NPOAYLIUPOBAHUU B CTAHAAPTHBIX KJIETOUYHBIX JIUHUAX, B KOTOPBIX OTCYTCTBYET
depment GnTIII (Umana P. u xp., Nature Biotechnol., 17, 1999, cc. 176-180). OTo
uccien0BaHNE ObUIO MEPBBIM, B KOTOPOM YCTAHOBJIEHO, UYTO CYLIECTBEHHBIE
noBbimeHnss ADCC-akTHBHOCTH MOTYT OBITh JOCTHUTHYTHI IyTE€M KOHCTPYHUPOBAaHUS
NPOAYLUPYIOIIUX aHTUTENO KIeToK, skcnpeccupyromux GnTIII, uTo npuBoauT Takxe
K YBEJIMUEHUIO COAEPKAHUS CBA3AHHBIX ¢ KOHCTaHTHOH obnacteio (Fc)
OMCEKIMOHHBIX OJIUIOCaXapuOB, BKIOYasd OMCEKIIMOHHbBIE HEPYKO3UINPOBAHHBIE
OJIITOCAXapHUIbl, MPEBHIMIAIOINEMY YPOBHH, MPUCYTCTBYIOLIHE BO BCTPEUAOLIUXCS B
€CTECTBEHHBIX YCIOBUAX aHTUTENAX.

Takum oOpa3om, coxpaHseTcs HeOOXOAUMOCTh pa3padOTKU YIyYIIEHHBIX
TEPaneBTUYECKUX MOAXOMOB K UCIOJNB30BAHHUIO B KAYECTBE MULIEHH JJIS
pacno3naBanus antureHa CD20 nus nedeHus: B-kyieTodnsx 1uM¢poM y IpUMaTOB,
BKJIFOUAs 4eJoBeKa (HO HE OrPAaHUYHMBASICh UM).

KpaTkoe u3i0keHHe CYITHOCTH I/1306D6T6HI/I$I

[IpuHUMas BO BHUMaHHE Ype3BbIUaliHO OONBINON TEPaNeBTHUECKUN MTOTEHLIHAT
aHTUTEeHCBA3bIBarOUX MoJiekyd (ACM), koTopble 00IanaT cieHH(PpUIHOCTHIO
CBSI3BIBAHMS, MPUCYINEH MBIIIMHOMY aHTHTeNy B-Lyl, 1 y KOTOpBIX ¢ MOMOIIBIO
F€HHOW MHXXE€HEPUH CKOHCTPYUPOBAHA CX€Ma NIMKO3UINPOBAHUS C LEJIBIO

ITOBBIIMICHUA a(I)(I)I/IHHOCTI/I K CBA3BIBAHHUIO C FC-peLIeHTOpOM U IMOBBIIICHUA
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s dpexTopHON QYHKIMH, IPU CO3NAHUM HACTOSIIEro n3odpereHus ObLT pazpaboTaH
criocob mony4yenus Takux ACM. DToT cnocod cpeau mpoyuero mo3BoJisieT NOIydaTh
peKOMOMHAHTHBIC XMMEPHbBIE AHTHTEJA HJIH UX XUMEpPHBbIE (ParMeHTHl.

P pextuBrOCTD 3THX ACM NONOJHUTENBHO MOBBIMIAIOT MyTEM KOHCTPYHUPOBAHUS
npoduns rnukodunuposanus Fc-obnactu anturena.

Takum oOpa3oM, naHHOE N300peTeHNEe OTHOCUTCS K TYMaHU3UPOBAHHOMY,
NOABEPTHYTOMY INIMKOMHXKUHepHHTY aHTuTeny tuna Il k CD20, obnanatomemy, B
pe3yJbTaTe 3TOro MIMKOMHXKHUHEepUHTa, noBbieHHot ADCC, n obnamaromemy
MOBBIIIEHHOH CTOCOOHOCThIO HHAYIIMPOBATD aNIONTO3 KJIETOK MUIIECHHU B PE3YJIbTATE
yKa3aHHOW T'YMaHH3aIUH, TI€ 3TO aHTUTENIO BKJIIOYAET BaprabenbHy o0acThb
TSIKEJION LIeTH, BKIIOYA Y0 00JacTh, OMpeaessaomyo koMmieMenTapHocTs (CDRs)
B-Lyl anTutena mblmu, rae

(a) CDR1 Tsxenoti nenu siBisiercs SEQ ID NO:16;

(b) CDR2 tsixxenoit uenu sinsercs SEQ ID NO:26; u

(¢) CDR3 Tsxenoti nenu sisisiercs SEQ ID NO:28;

npuuem obnactu pamku cunteiBanus (FRs) FR1, FR2 u FR3 BapuabenpHbix obnacreit
TSIKEJIOW LIeNH YKAa3aHHOrO aHTuTena sABJsoTes FR nocnenoBaTebHOCTSIMU 4E€JI0BEKA,
KOTOpPbI€ KOINUPYIOTCA nocyenoBareabHocThi0 VH1 10 3apoabimieBoil TMHUA
4yeJoBeKa, a BapuadenbHas obnacte FR4 Tsokenoit nenu yka3aHHOTO aHTUTENA
KOJIUPYETCs MocaenoBaTeabHOCThI0 JH4 3apoabieBoii TMHUN YeJIOBEKa U

(d) CDR1 nerxoit uenu sisnsercs SEQ ID NO:18;

(e) CDR2 nerkoti nenu siisiercss SEQ ID NO:19; u

(f) CDR3 nerkoit uenu sensercss SEQ ID NO:20;

npuueMm FR1, FR2 u FR3 BapunaGenbHbIx oOnacTel Jerkoi menu yKa3aHHOIO
antuTena siBisitoTes FR mocinenoBaTenbHOCTAME YElIOBEKA, KOTOPhIE KOTHPYIOTCS
nocienoBatebHOCTEEO VK 2 40 3aponblleBoi TMHUH YeiOoBeKa, a BapuadeabHas
obnacte FR4 nerkoi nenu yka3zaHHOTO aHTUTEJIa KOIUPYETCS MOCIEA0BATEIbHOCTHIO
JK4 3apoablieBoi JTUHUU Y€JI0BEKA.

[IprdeM B MpeaNOYTUTEIbHOM BapUAHTE OCYLIECTBICHHS JaHHOTO U300peTEeHHs
yKa3aHHOE aHTHUTENO BKItoYaeT Fc oOnacte uenoseka, koTopas Obljia TOABEPTHYTA
TJIMKOMHXUHEPUHTY AJISl CHUKEHHS KOJTUYeCTBa OCTATKOB (PyK0o3bl B N-CBS3aHHOM

oiurocaxapunue ykaszanHou Fc obnactu.
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Kpome Toro, o0beKTOM JaHHOTO U300PETEHUS SBIISIETCS Tak)Ke T'YMAaHU3UPOBAHHOE
antuteno tumna Il k CD20, Briroyaroiee
(1) BapuabenbHY0 00JaCTh TsKeENON enu, BkIoYanmyo B-Lyl CDR1 Tsxenoi
uenu SEQ ID NO:16; B-Lyl CDR2 tsxenoit nenu SEQ ID NO:26 unu SEQ ID
NO:27 u B-Lyl CDR3 Ttsxenoit nenu SEQ ID NO:28; ob61acTu paMKH CYUTHIBAHUS
(FRs) FR1, FR2 u FR3, kotopsle kogupyroTcs nociaenoparenbHocteio VHI 10
3apOABILIEBON MUHNUM YenoBeka U FR4 Tsxenol nenu, kotopas KOAUPyeTCs
MOoCea0BaTeAbHOCTEIO JH4 3apoabllieBON IMHUH YEJOBEKA U
(i1) BapuabenpHyt0 0ONacTh Jerkol nenwu, priarouarmyw B-Lyl CDRI1, CDR2, CDR3
nerkoit uenu, npeacrasiaeransie B SEQ ID NO:18, SEQ ID NO:19 u SEQ ID NO:20
coorBeTcTBeHHO, FR1, FR2 u FR3 nerkoi nuenu, KOTOpble KOAUPYHOTCS
nocynenoBareabHOCThI0O VH2 40 3apoapiieBoil nuHuu yenaoseka u FR4 nerkoii uenwu,
KOTOpas KOAUPYETCs MOCIen0BaTeNbHOCThIO JK4 3apoapineBol TUHUH,
4yeJjoBeka, rae
r7ie YKa3aHHOE aHTUTEJIO HHIYLHPYET BBICOKHE YPOBHH aIMoNTO3a MPH HHKYOALNH C
CD20-no3uTHBHBIMY KJIETKAMH Y€JIOBEKa IO CPABHEHUIO C KOHTPOJEM B UAEHTUYHBIX
ycaoBusix ¢ ucnoian3osanueMm C2B8 xumepHoro IgG1 anturena c
MOCJIEIOBATENbHOCTBIO HACHTUYHON PUTYKCUMAOy.
Hpyrum o0BeKTOM HaHHOTO U300peTeHus siBisieTcs: papmManeBTHYECKAss KOMIIO3UIUS,
conepiKaiasi OMUCaHHbBIE BbIIIE AHTUTENA U PapMaLeBTHYECKH MPUEMIIEMbI
HOCHTEJb, a TAKXKe CIIOCO0 MOJYUEHHUs TUX aHTUTEJ, KOTOPBIH BKIIOYAET

a) KyJIbTUBHPOBAHNE KJIETKH-XO3MHA, BKIOYAO IS IO MEHbIIEH Mepe OUH
MOJUHYKJIEOTHA, KOAUPYIOLINUI 3TO aHTUTEJNO, B YCIOBHUAX MO3BOJISAIOLIUX 3KCIPECCUIO
yKa3aHHOTO aHTUTENA;

0) BBIIEICHUE aHTUTEA.

OnucaHHble B 3asBK€ aHTUTENAa TaK)Ke MPUTOAHBI 1J1 yHUUTOXeHusa CD20-
SKCIPECCUPYIOIUX KJIETOK JUM(POMBI, IPUUYEM 3TOT CIOCOO BKIIOUAET BBEACHHUE B 3TH
KJIETKU aHTUTENa MWIH (apMaleBTHYECKOH KOMIIO3ULIMHU B KOJIMYECTBE JOCTATOUHOM
11 YHUYTOXEHHs yKa3aHHbIX CD20-3KcrpeccuproImmnx KJIeToK JUMGOMBI, U s
UHTHOMPOBAHUS POCTA KJIETOK OMYXOJH YeJIOBEKa, MyTEM BBEJAEHHS B YKA3aHHBIC
KJICTKU aHTUTENA WK (apMaleBTHYECKONH KOMIIO3ULIMHU B KOJIMYECTBE JOCTATOYHOM

OIS THFUOUPOBAaHUS POCTA YKA3AHHBIX KJIETOK OIMYXOJH YEJIOBEKA.
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Kpartkoe onucaHue yeprexen

Ha ugeprexax nokaszaHo:

Ha pur. 1 — nykneoruanas (SEQ ID NO:3) u amunokucnorHas (SEQ ID NO:1)
NOCJIe0BaTeNbHOCTH Vy-00aactu MpimuHoro B-Lyl;

Ha ¢ur.2 - aykaeoruanas (SEQ ID NO:4) u amunokucnotrHas (SEQ ID NO:2)
NoCae0BaTeIbHOCTH Vi -00mactu MpimuHoro B-Lyl;

Ha ¢ur. 3 — cBaseiBaHue Rituximab® (O) u ch-B_Lyl (A) ¢ CD20 Ha knerkax B-
muMpombl TuHUH Raji;

Ha Qur. 4 — B-kneTrouHoe ucromenue, Bei3biBaeMmoe Rituximab® (¢) u ch-B_Lyl
(w) B meapHON KPOBU Tpex pa3nuuHbXx kjaaccos renoruna FcyRIIla-158V/F: (A)
L[eJIbHAsl KPOBb, Mojy4yeHHas ot F/F-qoHopa, roMO3UroTHAS 1O pelenTopy ¢ HU3KOH
adppunHOCTHIO; (B) LeabHAS KPOBB, MONyueHHast OT F/V-noHOpa, reTepo3uroTHas mo
obnanarmemy apdurHOCTHIO penentopy; (B) nenbHas kpoBb, mojaydeHHas oT V/V-
IOHOpa, TOMO3UTOTHAS MO PELENTOPY C BHICOKON ad)PUHHOCTBIO;

Ha ¢ur.5 - nykneorunnas (SEQ ID NO:11) u amunokucnorsas (SEQ ID NO:13)
MOCJIEI0BATENbHOCTH TSKENOH Lenu XxuMmepHoro anturena k CD20;

Ha ¢ur.6 - nykneorunnas (SEQ ID NO:12) u amunokucnorsas (SEQ ID NO:14)
MOCJIeI0BATENbHOCTH JIETKOM 1enu xuMepHoro anturena k CD20;

Ha (ur.7 - HyKJIEOTUIHAS U AMHUHOKHCIOTHas nocnenosatenbHocTn CDR

mbimrnHOro antutena B-Lyl; (A) — npenckaszanubie CDR Vy-obnacru, (b) -

npenckazanabie CDR Vi -obnacTu;

Ha ¢ur. 8 - MALDI-TOF-npodune xumepHoro anturena B-Lyl, umeromero
CKOHCTPYUPOBAHHYIO CXeMY TIUKO3uNupoBanus; (A) — Tabnuna, B KOTOpoi
NpeaCTaBICHBl MPOLEHTHBIE copepxKaHus cnennduuecknx nukos; (b) — cnextp
xuMepHoro B-Lyl, nmMermero CKOHCTPYHPOBAHHYIO CXeMY TJIHKO3uauposanus; (B) —
CHEeKTp XxumMepHoOro B-Lyl, uMmeromero CKOHCTPYUPOBAHHYIO CXEMY
IJIMKO3UIUPOBaHusi, nocyue obpadorkn Endo-H;

Ha Qur. 9 — naHHbIE O CBA3BIBAHUM PA3JIMYHBIX TYMAHU3UPOBAHHBIX aHTUTEJ K
CD20 ¢ B-knerkamu nuHun Raji. Paznuuus mexny konctpykuued B-HH2 u
koHCcTpykuusamMu B-HL8 u B-HL11 cocpenoToueHsl B kapKacHBIX y4acTkax | u 2,
npudeM Bce Tpu CDR sBnsiroTest unentuunsiMu. B-HL8 u B-HL11 umerot
nocnenosarenbHocTd FR1 1 FR2, BbIBeneHHBIE U3 HeOBEeUEeCKONH BapuadenbHOM

obnactu Tskenon nenu VH3, B TO BpeMst Kak MOJHBIN KapkacHbIH yuacTok B-HH2
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BbIBeieH n3 uenosedeckoir VHI1. B-HL11 npencrasnsier cob6oit mpoussonuoe B-HLS,
umeromee onny myrauuio GlulGln, roe Gln npencrasnser co6oli aMHHOKUCIOTHBIN
ocTaTok B KoHCTpYykuuu B-HH2. 3T0 o3navaer, uro 3amena GlulGln He usmenser
appUHHOCTD WJIM UHTEHCUBHOCTH K CBsi3biBaHu0. B-HH2 u B-HL8 paznuuarorcs
takxke 14 octatkamu FR, U3 KOTOPBIX OAMH UJIN HECKOJBKO MOTYT OKa3bIBATh BJIUSHUE
Ha aHTUT€HCBSI3BIBAIOINYIO0 CITOCOOHOCTh PACCMAaTPUBAEMOTrO aHTUTENA,

Ha ¢ur. 10 — naHHBIE O CBA3BIBAHUU 'YMaHU3UpPOBaHHOTrO aHTUTENa K CD20
BHL4-KV1 ¢ knetkamu-mumensiMu tuHun Raji. Korctpykuus BHL4 nonyuena u3
antutena B-HH2 nytem 3amensl FR1 B-HH2 cooTBeTcTBYIO UM y4aCTKOM
nocnenosarenbHocTd VH1 45 yenoBeueckoil 3apoAbllieBoN JUHUU. DTa KOHCTPYKIHUS
XapaKTEePHU3yeTCs CYIEeCTBEHHO Oojiee HU3KOH aHTUT€HCBS3BIBAIOIIEH CTOCOOHOCTBIO
HECMOTpsI Ha TO, YTO OHA UMEET OTJIMYHBIE OT UCXOAHON MOCIEN0BATEIBHOCTHU
AMUHOKHCJIOTHI TOJBKO B Tpex nojoxeHusax B FR1. Otu ocraTtku HaxonsTCs B
noyioxkeHusix 2, 14 u 30 (cornmacuo nymepauuu Ksdora). Cpeau Hux Haubonee
CUJIBHOE BJIHUSHHE, NO-BUAUMOMY, OKa3bIBAET NMOJoXkeHue 30, MOCKOJIbKY OHO
sersiercst vacThio CDR1 cornacuo onpenenenuto Xotua (Chotia);

Ha ur. 11 — cpaBHHUTENBHBIEC NaHHBIE O CBs3bIBatoIel cnocobHoctn B-HH1, B-
HH2, B-HH3 u poautensckoro antutena B-Lyl. M3 npencrasieHHbIX JaHHBIX BUAHO,
4TO BCe AT XapaktepusyroTcs Onuskumu 3HaueHussMu ECsg, HO koHCcTpyK1us B-HH1
CBsI3bIBaETCS ¢ OOJee HU3KOH MHTEHCUBHOCTBIO/CTEXUOMETPHUEH, YeM BapUaHThI B-
HH2 u B-HH3. B-HH1 otnuuaercsa ot B-HH2 u B-HH3 cBoumMu yactu4uHo
yenoseueckumu ydyactkamu CDR1 u CDR2 (cornacHo onpenenenuro Kabora), a
takxke monmuMopdusmom Ala/Thr B monoxkennu 28 (cornacHo Hymepauuu Ksbora).
DTo yka3bIBaeT Ha TO, uTo nojoxenue 28, monabsiii CDR1 w/unu nonueiii CDR2
BaKHBI ISl B3ANMOJEHCTBHS aHTUTEJIO/aHTUT€H;

Ha ¢ur. 12 — cpaBHuTenpHble nanubie 1 B-HL1, B-HH1 u ponurensckoro
antutena B-Lyl. JlaHHble CBUAETENBCTBYIOT O TOM, 4TO KOHCTpyKkuus B-HL1 coscem
He o0JazaeT CBA3BIBAIOLICH AaKTHUBHOCTBIO, a CBS3BIBAIOIIAS
uHTeHCUBHOCTB/cTexuomerpuss B-HH1 npumepHo B nBa pa3za mensbuie, uem B-Lyl.
Kax B-HL1, tak u B-HH1 ckOHCTpynpOBaHBI Ha OCHOBE aKLENTOPHBIX KAPKACOB,
BBIBEIEHHBIX U3 BapuadenbHbIX 00JacTell yenoBeueckoil Tskenol uenu VHI-knacca.

Cpenu npyrux pa3znuuuii Haubojiee 3HAYUTEIbHBIM SIBJISIETCS Pa3jUYMe B MOJOKEHUHU



10

15

20

25

30

- 15 -

71 (cornacHo nymepanun Kabdora) koHcTpykuun B-HL 1, 94TO cBUAETEIBCTBYET O €T0
BO3MOKHOM Ba)XHOM 3HAUY€HUM AJIs CBSA3bIBAHUS C AHTUTE€HOM,

Ha ur. 13 — pnyopounromerpuueckuii aHaJINU3 aHTUT€HCBA3bIBAIO I EH
crocoOHocTu anTuTena k CD20. JlaHHBIE CBUIETENBCTBYIOT O TOM, YTO KOHCTPYKIIUHU
B-HL2 u B-HL3 ne obnanaror CD-20-cBsi3bIBaIOIeil aKTUBHOCTBIO;

Ha ¢ur. 14 — narHbBIe 00 anmonTo3e MOHOKIOHANBHBIX KiIeTok (MCL) nunun Z-
138, unagyuupyemom anturensom k CD20;

Ha ¢ur. 15 — narHbie 00 amonTo3e, HHAYLUHPYeMOM aHTUTeI0oM Kk CD20. Jletanu
aHanu3a: BbICeBAmH 5 X 107 KJIETOK/JTYHKY B 24-TyHOYHBIE MJIAHIIETHI (5 X 10°
KJIETOK/MJI) B KYJbTYpPaIbHYIO cpeny. B nyHku noGapisnu 10 M COOTBETCTBYIOLIETO
AT, 3®P B KauecTBe HeraTuBHOro KOHTpos unu SMM kamnroreunH (CPT) B
Ka4eCTBE MO3UTHBHOTO KOHTpOoJsA. OOpa3ubl HHKyOUpoBaiu B TedeHne Houu (16 1),
okpamwuanu ¢ nomoupio AnnV-OUTL u ananuszuposanu ¢ nomowmbo FACS. Ananus
OCYIIECTBJISIIN B 3-X MOBTOPHOCTAX. (*): BBIYMTANIN CHTHAJ, COOTBETCTBYIOIHI
tosibko 3@P (npumenenne Tonbko 3PP npusonuio k nosieiennro 8% u 2% AnnV+
nnst PR-1- u Z-138-knetok cooTBeTcTBeHHO). MCMONMb30BaIN CIEAYIONINE aHTUTENA!
C2B8 (xumepHOE, HE UMEIOLIIee CKOHCTPYHUPOBAHHYIO CXEMY TJIMKO3UIUPOBAHUS,
BHH2-KV1 (rymMaHu3upOBaHHOE, HE UMEIKOIIEee CKOHCTPYUPOBAHHYIO CXEMY
IIIUKO3UINupoBaHus). [I[puMedanne: B 3TOM aHaIN3e HE MPUMEHSIN KaKkue-11uoo
JIOTIOTHUTENbHBIE 3(PPEKTOPHBIE KIETKH, & TOJbKO KJIETKU-MHUILIEHH TIOC AaHTUTENO
WU KOHTPOJIU;

Ha ¢ur. 16 —naHHbIe 00 YHUYTOXKEHUH KIETKU-MHUIIeHH aHTHTedaMu K CD20 ¢
MOMOIIbI0 UMMYHOKOMITETEHTHBIX 3P (heKTOpHBIX KJeToK. [leranu ananuza: B-
KJIETOYHOE KHUCTOLIeHHEe» B LIeJbHONH KPOBHU 3JOPOBBIX JJOHOPOB OCYILECTBISIIN MYyTEM
MHKyOalWH B TeYEHHE HOUM U aHAIN3upoBanu B oTHomeHuu CD19+/CD3+ ¢
nomoubo FACS. ADCC ouenusanu ¢ ucnonbzoannem PBMC B kauecTse
s dexTopoB, naKyOanus B TeueHue 4 4, cooTHOomeHue 3¢ pexropa; muienu 25:1,
YHUUTOXXE€HHUE KJIETOK-MHUIIEHENH OL[EHNUBAJHU M0 YAEePKMBAHUIO KaJbleHHA MO
CpaBHEHUIO C JU3UCOM ¢ momolnbio nereprerta (100%) u ¢ auzucom 6e3 At (0%).
IMpumensiemsbie antuTesna; C2B8 (xumepHas, He UMeErOIasi CKOHCTPYUPOBAHHYIO CXEMY
rnuko3unuposanus ¢popma), BHH2-KV1-wt (rymaHn3upoBanHas, He UMEOIas

CKOHCTPYUPOBAHHYIO cxeMmy riaukosunuposanus popma BHH2-KV1), BHH2-KV1-GE
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(rymMaHHU3MpOBaHHAs, UMEIOIAsl CKOHCTPYHUPOBAHHYIO CXEMY TJIUKO3UIUPOBAHUS
¢dopma anturena BHH2-KV1);

Ha ¢ur. 17 - MALDI/TOF-MC-npo¢dune BbiaeauBmnxcs mocie oopaboTku
PNGa3zoiiF Fc-onurocaxapunos (oiurocaxapunos u3 Fc-obmactu)
HEMOIU(PHUIUPOBAHHOIO, HE UMEIOLIIEr0 CKOHCTPYUPOBAHHYIO CXEMY
IJINKO3UJIUPOBaHus ryManusuposanHoro IgG1l B-lyl aHTuTeNna K HenoBeyecKOMy
CD20, BHH2-KV1;

Ha pur. 18 - MALDI/TOF-MC-npodunp BelgenuBIIUXcsa nocie o0padotku
PNGa3zoiiF Fc-onurocaxapuaoB HMeEOIIEro CKOHCTPYUPOBAHHYIO CXEMY
IJINKO3UJIUPOBaHus ryManusuposanHoro IgG1l B-lyl aHTuTeNna K HenoBeyecKOMy
CD20, BHH2-KV1gl. KonctpyupoBaHue cxeMbl INIMKO3UJINPOBAHUS OCYILECTBISAIN
MyTEM COBMECTHOMN 3KCIPECCHU B KJIETKAX-X031€Bax '€HOB AHTUTEJN U I'€HA,
KOIUPYIOIIEro GepMeHT ¢ KaTaIuTUYEeCKON aKTUBHOCTHIO [3-1,4-N-
anetrmiriaokozamunmirpancdepassr 111 (GnT-I11);

Ha ¢ur. 19 - MALDI/TOF-MC-npo¢dunp BbiaeauBmuxcs mocie oopaboTku
PNGaszoiiF Fc-onurocaxapunos UMeIOIEro CKOHCTPYUPOBAHHYIO CXEMY
TIIMKO3UINpPOBaHUs ryMann3nposanaoro IgG1l B-lyl anturena x yenoBedeckoMy
CD20, BHH2-KV1g2. KoHcTpyupoBaHue cxeMbl INMIUKO3UJINPOBAHUS OCYILECTBIAIN
IIyT€M COBMECTHOH SKCIPECCUU B KJIETKAX-X035€BaX T'€HOB AHTUTEJ U I'€HOB,
KOIUPVIOIMHUX (EPMEHT C KAaTAJIUTUIECKONH aKTUBHOCTBIO [3-1,4-N-
anermnriroko3amunamirpancdepassl 111 (GnT-111) u kopupyromux GepMeHT ¢
KaTaJUTUYECKON aKTUBHOCTBIO O.-MaHHO3uAa3bl 11 komnnekca I'onbnxuy,

Ha ¢ur. 20 — gaHHBIE O CBS3BIBAHMU HE UMEIOIUX CKOHCTPYUPOBAHHYIO CXEMY
IIMKO3WINPOBAHUS U UMEIOINX CKOHCTPYUPOBAHHYI) CXE€MY IIUKO3UJIUPOBAHUSA
aHTUTEN K YenosedeckoMy Fceyllla-penenTtopy, HaxoasAmeMycst HA TOBEPXHOCTHU
pexkombunanTHbIx CHO-CD16-kneToK;

Ha ¢ur. 21- gaHHBIe 00 aMONTO3€ HE UMEIIINX CKOHCTPYUPOBaHHYIO Fc-obmacTh
U UMK IHUX CKOHCTPYyUpOBaHHYIO Fc-00macTh anTuTen kK CD20 HAa MOHOKJIOHAIBHBIX
KJETKax JUHUM Z-138. JleTanu aHaau3a: BBICEBAIHU S5 X 10° KJIETOK/JyHKY B 24-
JYHOUYHBIE MJIAHIIETHI (5 X 10° KJIETOK/MJT) B KYJIBTYypaJbHOU cpene. B nyHku
nobasysan 10 mr coorBercrByrommero At, 3®@P B kauecTBe HEraTUBHOI'O KOHTPOJIS.

O6pasubl nHKYOUpOBaNK B TedeHne Houu (16 4), okpamuBaiu ¢ TOMOLp0 AnnV-

OUTL u ananusuposanu ¢ nomoubio FACS. Aranus ocymecTsisan B 3
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noBTtopHocTsxX. [Ipumensiembie AT: C2B8 = putykcumad (XumepHas He UMEOIIas
CKOHCTPYUPOBAaHHYIO CXEMY TIIMKO3UIUPOBAaHUA (OpMa, aHAJIOTHYHAS MOCTyNamen
B nponaxy gopme; BHH2-KV1 (rymaHu3upoBaHHOE HE NMEIOLIEE
CKOHCTPYUPOBAaHHYIO CXEMY TNIMKO3UINPOBaHUA (cM. Ha ¢ur. 6 npoduib
rnuko3unuposanus), BHH2-KV1gl (rymaHu3npoBaHHOE UMEIOIIEe
CKOHCTPYHUPOBAHHYIO CXE€MY TJIMKO3UJIUpoBaHus (cM. Ha gur. 7 npoduinp
rnuko3unuposanus); BHH2-KV1g2 (rymMaHu3upoBaHHOE HE UMEIOIIEe
CKOHCTPYHUPOBAHHYIO CXE€MY TJIMKO3uIupoBaHus (cM. Ha pur. 8 mpodunp
ruko3unuposanus). [IpaMeuanue: B 3TOM aHadu3€ HE NPUMEHSJIN Kakue-Iu0o
JOOTMOJHUTENbHBIE 3P (HEKTOPHBIE KJIETKH, a TOJBKO KJIETKU-MHULIEHH TIIIOC AaHTUTENO
UIu KOHTpoau. (*): BelunTanu cUrHajl, COOTBETCTBYIOIIUN TONBKO 3PP,

ITonpoGHoe onncanue n300peTeHUs

[ToHsTHS, TPUMEHsSIEMbIE B KOHTEKCTE HACTOSIIETO ONMHCAHMS, COOTBETCTBYIOT
OOIIEnPUHSTHIM B JAHHOHN 00J1aCTH, €CIIU HE YKA3aHO UHOE.

B koHTEKCTE HACTOSIIEro ONMUCAHUS MOHITHE «AHTUTENI0» OTHOCUTCS K MOJHBIM
MOJIEKYJIaM aHTHUTEJI, BKJIIOYasi MOHOKJIOHAJbHBIE, TOJTUKIOHAJIbHBIC U
MyJabTHCTIeUHpHUUecKre (HanpuMep Oucnenudpuyeckrue) aHTUTENA, a TAKKE
(dparMeHTBl aHTUTEJ, KOTOPble UMEIOT Fc-00/1acTh 1 COXPaHSIOT Cenu(pUIHOCTD
CBSI3BIBAHMS, U K CIUTHIM O€JIKaM, KOTOPbI€ BKIIOUYAOT 00JacTh, SKBUBAaJEHTHYIO Fc-
00J1aCTH IMMYHOTJIO0YJIMHA U KOTOPBIE COXPAHSAIOT CIeUPUUHOCTD CBA3bIBaHU. [1ox
NOHSATHE MOAMAAAT I'YMAaHU3UPOBAHHBIE, IPUMATH3UPOBAHHBIE U XUMEPHBIE
aHTUTENA.

B konTekcTe HacTosmero onucanus noustue «Fc-ob6nacte» oTHocHuTCs K C-
KOHIIeBOH obnacTtu Tsokenon nenu IgG. Xors npumeikaromue kK Fc-obnactu yuyactku
Tsokenoit nenu IgG MmoryT cierka pasnaudartscs, Fc-o0macTp Tskenoi nenu
gyenoBedeckoro IgG, kak nmpaBuio, MpeAcTaBisieT cO00H y4acTOK menu oT
aMUHOKUCITOTH Cys226 no kapOOKCHIILHOTO KOHIIA.

B koHTEKCTE HACTOSILIEro ONMMCAHUS MOHATHE «00JacTh, SKBUBaJeHTHAs Fc-
00J1aCTH IMMYHOTJIO0YJTMHA» OTHOCUTCS K BCTPEYAIOIIUMCS B €CTECTBEHHBIX
YCIOBHSX aJlIeNIbHBIM BapuantaMm Fc-o0nactn uMMyHOTIOOyIMHA, a TaKXKe
BapHUAaHTaM, UMEIO UM U3MEHEHHs, KOTOPbIE MOJYyJalT B PE3yJIbTaTE 3aMEH,
no0aBJeHUH WM AeeNNi, HO KOTOpble HE CHIKAIOT B 3HAYUTENbHON CTENEeHH

CrocoOHOCTh UMMYHOTTIO0YIMHA OnocpenoBaTh 3p¢ekTopHble PyHKINU (TaKue Kak
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AHTUTEJI03aBUCUMAas KJIETOYHO-00YyCIOBICHHASI IUTOTOKCHYHOCTD). Hanmpumep, onny
UJIM HECKOJIbKO AMHUHOKHUCJIOT MOXHO M3BbIMATh MyTeM Aejenuu u3 N-koHua unu C-
koHIa Fc-o061actTu uMMyHOT 100y TMHA 0€3 CYIIEeCTBEHHOTO CHUKEHUS OUOJIOTHYECKON
¢yHkun. Takue BapHaHTBl MOJKHO OTOMpPATh COTJIACHO OOIIUM MpaBUiIaM, KOTOPbIE
U3BECTHBI B TAaHHOW 00JIaCTH, TaK, YTOOBI OKa3bIBATh MUHHMAJIbHOE BO3JEHCTBUE HA
aKTUBHOCTH (cM., Hampumep, Bowie J. U. u ap., Science 247, 1990, cc. 1306-1310).

B xoHTeKcTe HACTOSIEro ONMcaHus MOHATHE AHTUT€HCBA3bIBAOIAS
MOJIEKyJia» B HauOoJee IMUPOKOM CMBICIIE OTHOCUTCS K MOJIEKYJIe, KOTOpas
crieu(UIeCcKy CBA3BIBAET AHTUTEHHYIO IETEPMHUHAHTY. boliee KOHKPETHO MOHTHE
aHTHUT'€HCBA3BIBAIOIIAs] MOJIEKYIa, KoTopas cBsa3biBaeT CD20» o0o3HauaeT MOJIEKyIy,
KOTOpasi crienu(pruUecKn CBI3BIBACTCS C HAXOMAIEMCS Ha KJIETOYHOW MOBEPXHOCTH
HETJIMKO3MINPOBaHHBIM (POCHONPOTENHOM C MOJIEKYIsipHOH Maccoit 35000 [la,
KOTOPBIH OOBIYHO HAa3bIBAIOT KOHCEPBATUBHBIM NH(PHEPEHINPOBOYHBIM AaHTUTEHOM
yenoBeyeckux B-mumdonuros Bp35, koTopsii, kak npasuno, HazsisatroT CD20.
ITonsiTHe «crieuPUIECKN CBA3BIBAETCS» O3HAYAET, YTO CBSA3BIBAHUE SIBISAETCS
n30upaTeNbHBIM B OTHOLICHUH aHTUT€HA U €70 MOYKHO OTJIMYATh OT HEXKeJIaTelbHbIX
U HecTieu(puueCcKuX B3aUMOACHCTBUM.

B KOHTEKCTE HACTOSIIEro ONUCAHUS MOHATHUS KCIUTBIN» U KXUMEPHBIN»
KacaTeJlbHO MOJUINEeNTUAOB, TakuX kak ACM OTHOCHUTCS K MOJUNENTUAAM, KOTOpbIe
conep:KaT aMHUHOKHUCJIOTHbIE IIOC/Ie0BATENbHOCTH, BbIBEIEHHBIE U3 BYX WU
OoNBIIEro KOJMYECTBA MeTEPOJIOTUYHBIX MMOJUMENTHIOB, TAKUX KaK pparMeHThI
aHTUTEeN U3 pa3nu4HbIX BUAOB. [nst xumepHeix ACM, HanpuMep, HECBSA3bIBAIOLIHE
AHTHT€H KOMIIOHEHTHI MOJKHO TOJIY4aTh U3 IHPOKOTO Pa3HOOOpa3us BUAOB, BKIKOUAS
NPUMATOB, TAKUX Kak muMnaHie u jgroau. Koncrantaas obnacte xumepHoin ACM
HanboJiee MPEANOUYTHTENbHO SBJISIETCS MPAKTHYECKH HIEHTUYHOW KOHCTAHTHOHN
00JIaCTH BCTPEUAOIIErO B €CTECTBEHHBIX YCJIOBHUAX YEJIOBEYECKOrO aHTUTENA,
BapuabenbHas 00JaCTh XUMEPHOTO aHTUTEJIA HanboJIee MPEeNNOYTUTEIbHO
NpPaKTUYECKHN UICHTUYHA BapuabenbHOM obnacTtu pekoMOMHaHTHOTrO aHTHTeNa Kk CD-
20, KOTOpOE UMEET AMHUHOKHCIOTHYIO MOCJIEN0BATENbHOCTD BapuadenbHON 00acTu
MbIIIUHOTO aHTUTeNa B-Lyl. 'yMaHu3upoBaHHBIE aHTUTENA SABJIAIOTCS Haubouee
NPEaNOYTHTENbHON (POPMOIH CIUTOrO UM XUMEPHOTO aHTUTENA.

B koHTEKCTE HACTOSILIEro OMUCAHUS MOHITHE «ITOJUIENTH I, 00Jagaro i

«GnTIII-akTHBHOCTHIO» OTHOCUTCS K MOJHUIMENTHIAM, KOTOpbIie 001anaroT
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CIOCOOHOCTBIO KaTalU3UPOBaTh N00aBIeHNE OCcTaTKa N-aleTIITII0KO3aMHUHA
(GlcNAc) B B-1-4-cBsi3u K B-CBA3aHHOMY MaHHO3UIY TPUMAHHO3UJIBHOTO simpa N-
CBSI3aHHBIX oJurocaxapuaoB. IIoHsATHE OTHOCUTCS K CIUTBHIM MOJUNENTUAAM, KOTOpbIE
obnanarT GepMEeHTATUBHONW aKTUBHOCTBIO MOAOOHOU, HO He 00s13aTeIbHO
uaeHTHYHOH, akTuBHOCTH B(1,4)-N-anerunrnokozamuauarpanchepassr 111, Takxe
U3BECTHOH Moj Ha3BaHUEM P-1,4-MaHHO3HMI-TIIUKONIPOTEeNH-4-0eTa-N-
auetunrirokozamuHmTpanchepaza (KD 2.4.1.144) coraacHo HOMEHKIAType
Komurera MexxayHapOoaHOTO CO03a MO0 OMOXUMHH U MOJIEKYJISIPHOH OMOJIOTHH
(Committee of the International Union of Biochemistry and Molecular Biology (NC-
IUBMB)), npu onieHKe ¢ TOMOLIBI0O KOHKPETHOIO OHOJOTHYECKOTr0 aHAIN3a KaK B
clydae 3aBUCHMOCTH OT J03bI, TaK U 0€3 3aBHCUMOCTH OT 103bl. B ciydae, xoraa
CYyIIE€CTBYET 3aBUCUMOCTh OT 103bI, PEPMEHT He 00s3aTeNbHO NOJIKEH OBITh
unentudeH GnTIII, a ckopee mOJKEH OBITh MPAKTUYECKU OAO0EH B OTHOLIEHHH
3aBUCHMOCTH JaHHOW aKTHBHOCTH OT 103bI 0 cpaBHeHuto ¢ GnTIII (T.e. monunentua-
«KaHAUOATY» AOJIKEeH o0nanaTh Ooyiee BBICOKOHW aKTHBHOCTBIO UK He 0oJiee ueM mpu
MEPHO B 25 pa3 NOHM)KEHHOH aKTHBHOCTBIO, MPEATIOUYTUTENIBHO He Oosiee yeM
npuMepHO B 10 pa3 MOHMKEHHOW aKTUBHOCTBIO, U elle 0oJjiee MPEANOUYTHTEIbHO He
Oosiee yeM MPUMEPHO B 3 pa3a MOHUKEHHOW aKTHBHOCTHIO 1Mo cpaBHeHU0 ¢ GnTIIL)
B kOHTEKCTE HACTOSILIEr0 ONMUCAHUS MOHITHE «BapUAHTY» (MM «aHAJIOT)
OTHOCHUTCS K MOJUIENTUAY, KOTOPbIH OTINYAETCs] OT KOHKPETHOTO YKa3aHHOTO
NOJIMNENTHAA, TPEATAraeMoro B H300peTeHNH, HAaJTUUYUeM aMHUHOKHCIOTHBIX
WHCEPLU, AeNelri U 3aMEH, CO3aHHbIX HAIPUMEP, C TOMOUIbIO METOA
pexombunantHoi JJHK. Bapuautet ACM, mpennaraemMble B HACTOsIIEM H300pETEHUH,
BKJIIOYAIOT XUMEpHbIe, IPUMAaTU3UPOBAHHBIE UJIM T'YMaHU3UPOBAaHHbIE
AHTUTE€HCBA3bIBAIOIINE MOJIEKYJIbI, B KOTOPBIX OJUH MJIM HECKOJbKO AMHUHOKHCIOTHBIX
OCTaTKOB MOAU(UIIMPOBAHBI IyTEM 3aMEHBI, 7OOABICHUS U/WIIH AEJIELHH TaKUM
00pa3oMm, 4TO 3TO HE OKa3bIBAET CYLIECTBEHHOrO BO31eiicTBUE HA apPUHHOCTH
CBsI3bIBaHMS ¢ aHTHUreHOM (Hampumep CD20). Jns pemenns Bompoca O TOM, Kakue
AMHHOKHCJIOTHBIE OCTATKH MOJKHO 3aMEHATh, 1O0ABIATh UIH YAAIATH 0€3 CHH)KEHUS
NPEeNCTaBIAIUX HHTEPEC BUJOB AKTUBHOCTH, MOKHO OCYILECTBJIATh CPaBHEHUE
MOCJNE0BATENIbHOCTH KOHKPETHOIO MOJUIENTHAA C TOCIEI0BATEIbHOCTBIO

TFOMOJIOTUYHBIX MECNTUAOB, © MUHUMHU3UPYA KOJITUYCCTBO 3aMECH B AMHUHOKHCJIOTHOM
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NOCJIEIOBATEIbHOCTH B 00JACTSIX BBICOKOW TOMOJIOTUH (KOHCEPBATHUBHBIE 00JaCTH),
UJIY MyTeM 3aMEeHbl aMUHOKHCIOT KOHCEHCYCHOM MOCIe0BaTEIbHOCTHIO.

B npyrom cny4yae pekoMOMHAHTHbIE BAPUAHTHI, KOOUPYIOIINE 3TH K€ HIIH
nog00HBIE MOJUITENTUIBI, MOKHO CHHTE3UPOBATh MJIM OTOMPATh HA OCHOBE
«n30BITOYHOCTH» F€HETUUECKOro Koaa. Pa3numyHble 3aMeHbI KOJIOHOB, TAKHE KaK
«MOJIYaIe» 3aMeHbl, KOTOpble IPUBOAAT K MOJNYUEHUIO Pa3IMYHbIX CAHTOB
PECTPUKLIMH, MOKHO HHTPOAYLUPOBATH C L[EJbI0 ONTUMHU3ALMU KJIOHUPOBAHUS B
NJa3MUIHOM HUJIM BUPYCHOM BEKTOpE€ HJIM 3KCIPECCUU B KOHKPETHOU
MPOKAPUOTHYECKON UJIN 3YKAPUOTHUYECKON cucteme. MyTauuu B MOJUHYKJIEOTUIHON
MOCJIEI0BATENIbHOCTH MOTYT NMPOSIBISATHCS B MOJUNENTHIE UIIH JOMEHax APYTrux
NEeNnTHAOB, TOOABIEHHBIX K MOJHIENTHAY AJIsI MOIU(PUKALINU CBOHCTB T000T0
¢parmMeHTa NOJUNENTUA C LEIbI0 HU3MEHEHHS XapaKTePUCTHK, TAKUX KakK
aPUHHOCTD K CBA3BIBAHUIO JIUTAaHNA, BHYTpULenoYedHast ahGUHHOCTD UIH CKOPOCTH
pacuierieHus;/ OO HOBJICHHUS.

IIpeanoyYTUTENbHO AMUHOKHUCIOTHBIE «3aMEHBI» SABJAIOTCSA PE3yJIbTaTOM 3aMEHbI
OJHOM aMUHOKHCJIOTHI APYTrOM aMUHOKHUCIOTON, KOTOpast UMEEeT CXOAHbIE
CTPYKTYpPHBIE W/HJIM XUMHYECKUE CBOWCTBA, T.€. KOHCEPBATHBHbBIE AMHUHOKHUCIOTHBIE
3aMeHbl. «KoHcepBaTUBHbIE» AMUHOKHCIOTHbBIE 3aMEHBI MOXKHO CO3/1aBaTh Ha OCHOBE
CXOJACTBA B MOJISIPHOCTH, 3apsife, paCTBOPUMOCTH, TUAPOPOOHOCTH, THAPOPHUIBHOCTH
u/unu aMQUIaTHIeCKOl MPUPOABI YUACTBYIOLIUX B 3TOM OCTaTKOB. Hampumep, k
HenoJSIPHBIM (TuaApodOOHBIM) AMHUHOKHUCIOTAM OTHOCSITCS ajlaHUH, JEUIIUH,
U30JICHIIUH, BAJINH, MPOJIUH, PEeHUIATAHUH, TPUNTO()AH U METHOHUH; K OIS PHBIM
HEUTpaJbHBIM AMUHOKHCJIOTAM OTHOCATCS IIMLUH, CEPUH, TPEOHUH, LIUCTEUH,
THUPO3UH, aCMaparuH U TJIYTAMUH, K MOJOXUTEIbHO 3apsKEeHHBIM (OCHOBHBIM)
AMUHOKHCJIOTAM OTHOCSTCS aprUHUH, JU3UH U TUCTUAUH; U K OTPULATEIbHO
3apsKEHHBIM (KHCJIOTHBIM) AaMHHOKHUCIOTAM OTHOCSTCS aclaparuHOBaHs KUCIOTa U
rinyramMuHoBas kuciora. «MHcepuum» Uim «aenenuun» NpeAarnouTUTENbHO 3aTParuBaroT
npumepHo 1 - 20 aMHHOKHCIIOT, Gonee npeanoYTuTenbHo 1 - 10 aMUHOKUCIIOT.
IIpuemneMyro BapHaLMIO MOKHO ONpeneATh dKCIePUMEHTAIbHO, CO3/1aBast
CUCTEMATHU4YECKHU MHCEPLUH, AENEeLIUH UM 3aMEeHbl aMUHOKHUCIIOT B MOJUNENTUIHON
MOJIeKYJie C MOMOIIbID MeTonoB pekomOuHanTHOM JIHK u aHanu3upyst akTHBHOCTH

NMOJIYHYE€HHBIX peKOM6I/IHaHTHbIX BAapHAaHTOB.
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B koHTEKCTE HACTOSILIEro OMUCAHUS MOHITHE «TYMAaHU3UPOBAHHBINY» OTHOCUTCS
K aHTUTCHCBS3BIBAIOIEH MOJIEKYJIE, TOJTYUYEHHON U3 AaHTUT€HCBA3bIBAIOIIEH MOJIEKYJIbI
U3 OpraHu3Ma KPpOMeE YeJIOBeKa, HallpUMep, K MBILIMHOMY aHTUTENY, KOTOpas
COXpaHsET WU MPAKTUYECKHU COXPAHSIET aHTUT'C€HCBSA3BIBAIOINE CBOMCTBA
POAUTENBCKON MOJIEKYJIBI, HO KOTOpas SABISETCS MEHEE MMMYHOT€HHOMN IJIs1 JIIOAeH.
3TO MOXKHO JOCTHTATh C PA3JIMYHBIX METOJIOB, KOTOPBIE BKIIOUAIOT (a)
TPAHCIJIAHTALUIO MOJHBIX HEUYEJIOBEUECKNX BaprabenbHBIX 00NacTel B YeJIOBEUECKHE
KOHCTAHTHBIE 00JIACTH C MOJy4YeHUEM XUMEPHBIX aHTHTeN, (0) TpaHCTIIaHTALHIO
HeuenoBeueckux CDR B "yenoBeueckne KapkacHbIE H KOHCTAHTHbIE 00JaCcTH C
COXpaHEHHEM HMEIIINX pelarlnee 3HaUeHNE OCTATKOB KAPKAaCHOTO y4acTKa
(HampuMep OCTAaTKOB, BAJKHBIX JJII COXPaHEHHs Xopoluell apGUHHOCTH K CBSI3bIBAHHIIO
aHTUTeHa Wiu QyHKUUH aHTHTeNa) Wi 0e3 UX COXpPaHeHUs, Uin (B) TPAHCILIAHTAI[HIO
MOJHBIX HEUYEJIOBEYECKHUX BapuabenbHbIX 00JacTell, HO C UX «MaCKHUPOBKON»
y4aCTKOM, HAIIOMHUHAIOLIUM YeJOBEUECKHH, MMyTeM 3aMEHbl HaAXOIAIINXCS HA
MOBEPXHOCTU OCTAaTKOB. Takue MeTonbl onmucanbl y Jones u ap., Morrison u ap., Proc.
Natl. Acad. Sci., 81, 1984, cc. 6851-6855; Morrison u O1, Adv. Immunol., 44, 1988,
cc. 65-92; Verhoeyen u ap., Science, 239, 1988, cc. 1534-1536; Padlan, Molec.
Immun., 28, 1991, cc. 489-498; Padlan, Molec. Immun., 31(3), 1994, cc. 169-217, Bce
yKa3aHHbIC NyOIUKALMHT TOJTHOCTHIO BKJIIOUYEHBI B HACTOAIIEE ONMHUCAHUE B KAUECTBE
cchlIkU. B kaxmolt u3 BapuadenbHbIX 00acTel TAKENON U JIETKOH Lienu aHTUTeNa
npucyTcTByet 3 runepsapuabenphbix yyactka unu CDR (CDR1, CDR2 u CDR3),
KOTOpbIe (PITAaHKUPOBAHBI YETHIPbMs KapKaCHBIMH MoAo0acTsiMu (yuactkami) (T.€.,
FR1, FR2, FR3 u FR4) B xaxxnoii u3 BapuabenbHbIX 00JacTed TSKEIOH U JIETKOH
nenu antutena: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4. O6c¢cyxknenne
r'YMaHU3UPOBAaHHBIX aHTUTEN MpeacTaBiaeHo cpenu npouvero B U.S. 6632927, u B
onybnukoBaHHO# 3asBke Ha mateHT CIIIA Ne. 2003/0175269, o0a nokymeHTa
MOJHOCTHIO BKJIFOUEHBI B HACTOSIIEE ONMUCAHNE B KAUE€CTBE CCHUIKU.

AHAJOTHYHO 3TOMY, B KOHTEKCTE HACTOSIIIETO ONMHMCAHMS MMOHSITHE
«TIPUMATHU3UPOBAHHBIN» OTHOCUTCS K AHTHUT'€HCBSA3BIBAIOLICH MOJIEKYJIE, MOJyYeHHON
U3 AHTUT€HCBA3BIBAIOIEH MOJIEKYJIBl OPraHu3Ma KpoMe NMpuMarta, Hanpumep,
MBIIIUHOMY aHTUTENY, KOTOPasi COXPaHsIET WU MPAKTHYECKU COXPAHSIET
AHTHT€HCBS3BIBAIOLINE CBOMCTBA POAUTENBCKON MOJIEKYJIBI, HO KOTOpasi SBJISETCS

MCEHEC I/IMMYHOFGHHOI\/'I AJIsd IPpUMAaTOB.
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B cnyvae, kxorga B 1aHHOH 00JaCTH MPUMEHSIOT U/UJIH SBJISIIOTCS TPUEMIIEMbIMU
IBa WU OoJiee OmpeaeseHUH MOHITHS, TO B KOHTEKCTE HACTOSIIIEr0 ONMUCAHHUS
NOJpasyMeBaeTcs, YTO MPUMEHsIEMOe OlNpeae/ieHue BKI0YaeT BCe TaKhe 3HaUeHUs,
€CJIM CIelHajJbHO He YKa3aHo HHoe. KOHKpeTHBIM NpUMEepOM sABJsIeTCS IPUMEHEHNE
NOHATHS «runepBapuadenbabiil yuactok» («CDR») nnst onucanus He
COMPHUKACAKIUXCA AHTUT€HCBA3bIBAIOLUX LIEHTPOB, NPUCYTCTBYIOLIUX B
MOJUIEeNTHaX BapuabeabHON 00IacTH KaK TSKEJNOH, TaK U Jerkoi uenu. IToT
KOHKpEeTHBIN yyacTok onucaH y Kabat u ap., «Sequences Proteins of Immunological
Interest», uzn-so U.S. Dept. of Health and Human Services, (1983) u Chothia u np., J.
Mol. Biol. 196, 1987, cc. 901-917, nybaukamnuu BKJIKOYEHbI B HACTOAIIEE ONTUCAHNE B
Ka4yeCTBE CChUIKH, IIPUYEM, 3TH ONpPeaeNIeHUs] OTHOCATCS K MePEeKPbhIBAK0 IUMCS
AMHHOKHCJIOTHBIM OCTaTKaM MJIU MOJHa0OpaM aMHUHOKHUCIOTHBIX OCTATKOB, IIPH UX
CpaBHEHUH Jpyr c ApyroM. OJHAKO B KOHTEKCTE HACTOSAILEro ONUCAHUs
OApa3yMeBaeTcsi BO3MOKHOCTb MpUMeHeHHs Joboro onpenenenus k CDR anTurena
unu ero sBapuaHToB. COOTBETCTBYIOLINE AMUHOKHUCIOTHBIE OCTATKH, U3 KOTOPBIX
coctosaT CDR, kak oHU onpeseNeHbl B KaXA01 U3 MPOLUTHPOBAHHBIX BBIIIE CCHUIOK,
NpEeICTaBJIECHBI B CpaBHEHUN HUKe B Tabnuie 1. TouHble HOMEpa OCTaTKOB, KOTOPBIE
obpasyroT koHkpeTHbIH CDR, MOJKHBI BApbUPOBATHCS B 3ABUCUMOCTH OT
nocienoBatesbHOCTH U pasmepa CDR. Crnenuanuctsl B JaHHOW 00JIACTH JIETKO MOTYT
ONpeneInuTb, Kakhue OCTaTKHU BXOAAT B KOHKpeTHbIM CDR, Ha ocHOBe JaHHBIX O
AMHHOKHCJIOTHON MOCJIEN0BAaTEIbHOCTH BapruadenbHON 00acTH aHTUTENA.

Tabnuua 1. Onpenenenus CDR'

K»s6o0t1 Xortua ACM
Vi CDR1 31-35 26-32 26-35
Vg CDR2 50-65 52-58 50-58
Vy CDR3 95-102 95-102 95-102
VL CDR1 24-34 26-32
V1. CDR2 50-56 50-52
VL CDR3 89-97 91-96

1
Hywmepanus Bcex Bxonsimux B CDR octaTkoB B Tabnuie 1 1aHa B COOTBETCTBUH
¢ HyMepanuei, npenynoxernnoit Kaborom u ap. (cM. HUXKE).
K»00T u np. mpeanokunu Tak:ke CUCTeMY HyMepaluu MOoCIe0BaTeIbHOCTEH

BapuadenbHbIX 00sacTell, KOTOPYIO MOXKHO NMPUMEHSTD I II0O0TO aHTHUTENA.
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OOBIYHBIN CITEUANUCT B JAHHOW 00JIACTH MOXKET OJHO3HAYHO MPUMEHSTH 3Ty
cucreMy «Hymepauuu no KaboTy» s mociienoBaTenbHOCTH JTI000H BapuabenbHOM
o0yacTi, HE UMesl HUKAKUX SKCIePUMEHTAJIbHBIX JaHHBIX, KPOME CBEJEHUH O caMOi
NOCJIEIOBATEIbHOCTH. B KOHTEKCTE HACTOSAIIErO ONMHUCAHUS MOHITHE KHYMEpamus 1o
Ksb6oTy» oTHOCHTCS K cucTeMe HyMmepauuu, onucadHoi y Kabat u np., «Sequence of
Proteins of Immunological Interest», n3n-so U.S. Dept. of Health and Human
Services, 1983. Eciint He yka3aHO UHOE, TO CCBUIKM Ha HYMEPaLHIO MOJIOKEHUN
KOHKPETHBIX AMUHOKHCJIOTHBIX OCTaTKOB B ACM naHbl B COOTBETCTBUHU C CUCTEMOM
HyMmepanuu no Ksboty. Hymepauus B mocinenoBaTeNbHOCTSIX, MPEICTABICHHBIX B
nepeuHe nocnenosarenpHocTei (T.e. SEQ ID NO:1-SEQ ID NO:78) He cooTBeTCTBYET
cucreme Hymepanuu rno Ksbory.

B kOHTEKCTe HACTOSILIEro OMUCAHUS MOHITHE «HYKJIEMHOBAs KUCJIOTA WU
NOJIMHYKJIEOTH, UMEIOIIHE HYKIEOTUIHYIO MMOCIEeN0BATEIbHOCTD, IO MEHbIIEH Mepe,
HanpuMep, Ha 95% «UIEHTUYHYIO» HYKJIEOTUIHON MOCIe0BaTENbHOCTH,
npeajaraeMoil B HacTosieM H300pEeTeHUH, ¢ KOTOPOI MPOBOMSIT CpaBHEHHUE
(pedepenc-mocaenOBaTEIbHOCTD)» O3HAYAET, YTO HYKJICOTHIHAS MOCIEI0BATEIbHOCTD
NOJIMHYKJIEOTHUAA HASHTHYHA pedepeHC-TIOCIeOBATEIbHOCTH 38 UCKITIOUYEHHUEM TOTO,
YTO MOJUHYKJIEOTHIHAS MOCIEA0BATEIbHOCTh MOYKET BKJIIOHYATh A0 MSATH TOYKOBBIX
MyTanuil Ha Kaxabie 100 HYKI€OTHAOB HYKIEOTUAHOU pedepenc-
MOCJIEOBATENbHOCTH. JpyruMu CIIOBaMU IUJIsSl TOJYYEHUsI TOJUHYKIIEOTU A,
UMEIOLIEro HyKJIEOTHIHYIO MOCJIEeI0BATEIbHOCTD, HACHTUYHYIO 110 MEHbIIEH Mepe Ha
95% HyKJIEOTUTHOU pedepeHC-TOCIeq0BATEIbHOCTH, MOKHO U3bIMATh MyTEM AU
WU 3aMEHATh APYTUMHU HYKJEOTHAAMH BILUIOTH A0 5% HYKJIEOTHAOB pedepeHc-
MOCJIE0BATEIbHOCTH MJIM BILUIOTH 10 5% OT 00IIero KOJU4YeCcTBa HyKJICOTHAOB B
pedepeHc-nocae10BaTENbHOCTH MOYKHO BCTPauBaTh B pedepenc-
NOCJIEIOBATENBHOCTh. JTAJOHHAS MOCIE0BATEIBHOCTh MOXKET MPEACTABIATh COOOH
MOJIHYIO TMOCJIEA0BATEIbHOCTD, MPEACTABICHHYO Ha ¢ur. 24 umu ¢ur. 25.

C npakTU4ecKOW TOUKH 3PEHHS ONPEAENISATh SABISIOTCS JIM JI00ast KOHKPEeTHAas
MOJIEKYJIa HYKJIEUHOBOW KHUCJIOTHI MJIM MOJUINIENTH M0 MeHbineld Mepe Ha 80%, 85%,
90%, 95%, 96%, 97%, 98% unu 99% UNEHTUUHBIMU HYKJIECOTUIHOU
NOCJIEJOBATENBHOCTH HJIM MOJUIIENTUIHON MOCIEeNOBATEeNIBHOCTH, NpeajiaraeMoi B
HACTOSIIIEM H300PETEHUH, MOXHO C TTOMOIIBIO U3BECTHBIX LIUPOKO UCIOIb3YEMBIX

KOMIIBHOTECPHBIX MMPOrpaMm. B kauecTtBe NpeAnOYTUTCIIBHOTO METOAa AJIA



10

15

20

25

30

-24 -

ompeneSIeHHs] HAauIy4dIiero o0mero CoOBMaAeHNs 3TAJIOHHON MOCIeN0BaTEIbHOCTH
(mocnenoBaTeNnbHOCTD, IpeajaraeMas B HACTOSAIIEM U300pETeHNN) H aHAIH3HPYEeMOH
MOCJIEIOBATEIbHOCTH, KOTOPBIH Takke 0003HAYAOT KaK METOH ria0o0aipHOro
CPaBHUTENBHOI'O aHaJIN3a MOCJIE0BATEIbHOCTH, MOXXHO UCIIOJIb30BaTh
KoMnbroTepHYIO porpamMmy FASTDB, ocHoBanHyto Ha anroputMme Brutlag u np.,
Comp. App. Biosci. 6, 1990, cc. 237-245. [Ipu cpaBHUTENBPHOM aHaJIN3E
MOCJIeI0BATENIbHOCTEN KaK 3TaJOHHAsA, TaK U aHAJIU3HUpyeMas NMOCIe10BaTENbHOCTH
obe npexncrapisitoT codolt mociaenosarenpaoctu JJHK. TTocnenosarensnoctu PHK
MO>KHO CPaBHUBATb NyTeM 3aMeHbl 0cTaTkoB U Ha T. Pe3ynbTaToM yKa3aHHOTO
ro0aNbHOTO CPABHUTENBHOTO aHAJIN3a TOCIEOBATEIbHOCTEH SBISIETCS MPOLIEHT
UAeHTUYHOCTH. IlpeAnouTuTeNbHEIMU TapaMeTpaMu AJid pacueTa MpoLeHTa
UJEHTUYHOCTH, UCIoNb3yeMbIMU B nporpamme FASTDB cpaBHUTENbHOrO aHanu3a
nocnenosarensHocTel JAHK sBustorcs: Mmarpuna=yHurtapHas, k-3anuce B 6ase
nanHbIx=4, mrpad 3a Hecopnanenue=1, mrpad 3a npucoennHenune =30, qIMHA
pannomusupoBanHoO# rpynmnsl =0, 6ana 3a cpesanune=1, mrpad 3a Opems=>5, wrpad 3a
pasmep Opemu 0,05, pasmep okHa=500 unu AUHA aHAJIU3UPYEMOUN HYKJIEOTUIHOMN
MOCJIEI0BATENbHOCTH, €CJIM OHA KOpOUe.

Ecnu aHanuszupyemas mocieaoBaTeIbHOCTb KOPOU€E 3TAJOHHOHU
MOCie0BAaTEIbHOCTH BCIAECACTBUE HATUYUMS NeNleluid Ha 5'- unu 3'-KoHIle, HO He
BCJIEJICTBUE BHYTPEHHUX JeNeLUil, TO pPe3yJbTaThl MOXKHO CKOPPEKTHPOBAThH BPYUHYIO.
Jto obycnosneHo TeM, uto nporpamma FASTDB He yunteiBaeT ykopoueHus Ha 5'-
3'-KOHILIEe aHAJIU3UPYEMOIl ITOCIE0BATEIbHOCTH IPU pacueTe NpoLeHTa
UEHTUYHOCTH. [l aHaIU3UpyeMbIX MMOCIE0BATENbHOCTEN, YKOPOUEHHBIX Ha 5'- UIn
3'-KOHLIaX MO OTHOLIEHUIO K 3TAJOHHON MOCIEI0BaATENbHOCTH NPOLEHT UIEHTUYHOCTH
KOPPEKTUPYIOT MYTEM BBIUMCIEHHUS KOJIUYECTBA OCHOBAHUN 3TaJOHHON
MOCJIEI0BATENIbHOCTH, PACIIOJOKEHHBIX 3a 5'- U 3'-KOHLIAMU aHAIU3UpyeMOH
MOCJIEIOBATEIBHOCTH, KOTOPbIE HE COBMAJN/HE MPOAHATU3UPOBAHBI, B BUJI€ IPOLIEHTA
oT 0011ero KoJuYecTBa OCHOBAHUH 3TAJNIOHHON nmocnenoparenbHocTH. CoBManaroT
JU/TpOaHATN3UPOBAHBI JIU HYKJIEOTU B, OTPEAEIIAETCS PEe3yIbTaTaMHU
CPaBHUTENBHOIO aHaJU3a MoCie0BaTeNbHOCTe ¢ moMolbio nporpammel FASTDB.
3aTeM 3TOT NPOLEHT BHIUUTAIOT U3 MPOLEHTAa UAEHTUYHOCTH, PACCUMTAHHOIO C
MOMOIIbIO YKa3aHHOH Bbille nporpamMmbl FASTDB ¢ ucnonb3oBaHueM yKa3aHHbBIX

3aJaHHBIX MaApaMETPOB, B pE3YJIbTATEC YET'O MOJYHAOT OKOHYATCIbHYO OLCHKY



10

15

20

25

30

- 25 -

MPOLEHTAa UAEHTUYHOCTU. DTy CKOPPEKTUPOBAHHYIO OLIEHKY MCIOJb3YIOT AJIs Leneit
HacTosmero n3odperenus. [ns nenei pyuyHOH KOPPEKLHH OLEHKH POLEHTA
UEHTUYHOCTHU PACCUUTHIBAIOT TOJbKO OCHOBAHMS, PACcHOJIOKeHHbIe 3a 5'- u 3'-
KOHL[AMHU aHaJIU3UPyeMOH MOCIe0BaTEIbHOCTH, BbIIBJIEHHbIE C TOMOLIBIO
CPaBHUTENBHOIO aHajlu3a ¢ ucnoyab3oBanueM nporpammsl FASTDB, koTopslie He
COBIIaiajin/He NMPOAHATU3UPOBAHBI C STAJIOHHOHN MMOCIETOBATEIbHOCTBIO.

Hanpuwmep, nns onpeneneHus NpoLeHTa HAEHTUYHOCTH aHAJIU3UPYEMYIO
MOCJAEeA0BaTEeIbHOCTD AJUHON 90 OCHOBAHUN CPaBHUBAIOT C STAJOHHOMU
nocjienoBarenbHOCThI0 AauHON 100 ocHoBanuii. Ha 5'-xoH1e ananusupyemoit
MOCJIEI0BATENIBHOCTH UMEIOTCS IeJIeLlMU U MO3TOMY CPaBHUTENbHBINH aHAIU3 C
nomombto FASTDB He mo3BonsieT ycTaHaBJINBATh COBIIaAeHUsI/aHATU3UPOBaTh 10
NepBBIX OCHOBAaHMUH Ha 5'-koHIe. 10 HecmapeHHBIX OCHOBAHHUI MPENCTABISIOT COOOH
10% nocnenoBaTeNbHOCTH (KOJHMYECTBO HECOBIABIINX OCHOBAaHUH Ha 5'- u 3'-
KOHIax/o01ee KOJUYeCTBO OCHOBAHUH B 3TAJIOHHOHN MOCIEA0BATEIbHOCTH), TAKHM
obpazom, 10% BBIUHTAIOT U3 OLEHKH NPOLEHTA UIEHTUYHOCTH, PACCYUTAHHOTO C
nomouibio iporpamMmmel FASTDB. Ecnu octanbubie 90 oCHOBaHUMN Ha€albHO
COBMNAJaKT, TO OKOHYATEJbHbIN NPOLIEHT HAEHTUYHOCTHU cocTaBiseT 90%. B apyrom
MpUMEPE AaHAJIUZUPYEMYIO MOCIEA0BATEAbHOCTh AJIUHON 90 OCHOBAHUHN CPaBHUBAIOT C
3TAJOHHOW MOCJIEeA0BATENbHOCThIO ANUHON 100 ocHOBaHMI. B naHHOM ciydae
IeNIeIUH MPEACTABISIOT cOO0 BHYTPEHHUE eJIeHH, TaK 4TO Ha S5'- miu 3'-KOHIle
AHAJIU3UPYEMOU MOCIEeN0BATEIBHOCTH HE UMEETC OCHOBAHUM, KOTOPHIE HE
COBMAaAaJii/He MPOAHAIU3UPOBAHKI C 3TAJOHOM. B 3TOM ciydae nmpoueHT
UJIEHTUYHOCTH, pacCUUTaHHbIN ¢ momouibio nporpaMmbl FASTDB, He koppekTupyoT
BpyuHy10. Ellle pa3 cieayer mog4epKHYTh, YTO BPYUHYIO OCYIIECTBJSAIOT KOPPEKIHIO
TOJIKO JIJI1 OCHOBAHUM, KOTOpPBIE HE COBMAJIM/HE MPOaHAIU3UPOBaHbI HA 5'- 1 3'-
KOHI[aX aHAJU3UPYEeMOU MOocienoBaTeNbHOCTH. JJIst mesell HacTosmero n3o0peTeHus
HE MPOBOJAT HUKAKUX APYTUX KOPPEKLUH.

ITonpazymeBaeTcs, 4TO y MOJUIIENTHAA, UMEIOLEr0 aMUHOKHUCIOTHY O
MOCJIeI0BATENbHOCTD, IO MEHbLIEH Mepe, HanpuMep, Ha 95% "unenTuunyro"
3TAJOHHOW aMMHOKHCJIOTHOW MOCIE€A0BATEIbHOCTH, NPEAJIaraeMoil B HACTOAIIEM
n300peTeHN N, AMUHOKHUCIIOTHAS TOCIEA0BATEIbHOCTh HACHTHYHA YTAJIOHHON
MOCJIE€N0BATEIBbHOCTH 32 HCKIOYEHUEM TOrO, YTO aHAJU3UPyeEeMas

MMOoCJHCA0OBATCIIbHOCTD MOJIUIICIITHAA MOXKET UMETH BIIJIOTH A0 IIATH aMHUHOKHCJIIOTHBIX



10

15

20

25

30

-26 -

U3MeHeHUN Ha kaxable 100 aMHHOKHUCIIOT 3TaJOHHON NOCIEeA0BATEIbHOCTHU. Jpyrumu
CIOBAMH IJISl TOTO, YTOOBI MOJYYUTH MOJUMENTHI, AMUHOKHCIOTHAS
MOCJIE0BATENIbHOCTb KOTOPOTO, MO MeHblIeH Mepe Ha 95% HuneHTU4YHa 3TaJIOHHOU
AMUHOKHCJIOTHON MOCJIEeA0BAaTENIbHOCTH, MOXKHO BCTPauBaTh, U3bIMATh NIyTEM JleJIELIUU
UJIY 3aMEHSAThb JPYroll aMMHOKUCIOTON BILIOTh A0 5% aMHUHOKUCIOTHBIX OCTATKOB
AHAJM3UPYEMOH MOCIEeNOBATENBHOCTH. DTH U3MEHEHHS 110 CPABHEHHIO C pedepeHc-
MOCJIE0BATENbHOCTBIO MOTYT UMETh MeCcTO B N- uin C-KOHLEBBIX MOJOXKEHUIX
STaJIOHHON aMHUHOKHUCJIOTHONH MOCIE0BATEIbHOCTH HIJIH B JIFOOOM TOJIOKEHUU MEXAY
STHUMH KOHLIAMU, B BUJE U3MEHEHUH, THO0 pacnpeneeHHbIX HHIANBUIYAJIbHO MEXAY
ocTaTKaMu pedepeHc-nmocae0BaTeNbHOCTH, THOO0 B BUAE OJHON MIJIHM HECKOJBKHX
HEINPEePBIBHBIX TPYINI B pedepeHC-IOCIeT0BATEIbHOCTH.

C npakTH4ecKOl TOYKHU 3PEHHs ONMPENETh SBJISETCS U JII0O0H KOHKPETHBIN
MOJIUTIENITH] IO MeHbInel Mepe Ha 80%, 85%, 90%, 95%, 96%, 97%, 98% unu 99%
UACHTUYHBIM pedepeHC-TOTUNEeNTHY, MOKHO C MOMOIIBI U3BECTHBIX IIHPOKO
UCIOJIb3yEMBIX KOMIIBIOTEPHBIX IIporpamMm. B kauecTBe MpeAnoYTUTENbHOIO METO1a
IJIs1 OTIpeNIeNIEHHs HaMIy4dero o0Iero CoBnaaeHus 3TaJIOHHOW MOCIeI0BaTEeIbHOCTH
(mocnenoBaTeNnbHOCTD, IpeaaraeMas B HACTOSAIIEM H300pETeHNN) H aHAJIH3UPYEMOH
MOCJIEIOBATENBHOCTH, KOTOPBIH Takke 0003HAUAOT KaK METOH riao0albpHOr0
CPaBHUTENBHOI'O aHaJIN3a MOCJIE0BATEIbHOCTH, MOXXHO UCIIOJIb30BaTh
KoMmnbeoTepHYI0 nporpaMmmy FASTDB, ocHoBanHyto Ha anroputMme Brutlag u np.,
Comp. App. Biosci. 6, 1990, cc. 237-245. Ilpu cpaBHUTETBHOM aHAJIN3e
MOCJIeI0BATENIbHOCTEN KaK 3TaJOHHAs, TaK U aHAJIU3UpyeMas MOCAel0BaTeIbHOCTH
nubo obe npeacTaBisSIIOT cOO0I HYKJIEOTHUIHBIE MOCIEIOBATEIBHOCTH, MO0 00e
NPEeACTAaBISAIOT COOOH aMHHOKHCIOTHBIE MOCJIEN0BATENbHOCTH. Pe3ynbpraToM
yKa3aHHOTO riI00aJbHOTO CPaBHUTEIBHOTO aHAJIN3a MMOCIEA0BATEIbHOCTEH SIBJISIETCS
MNPOLEHT UAEHTUYHOCTH. [IpeanouTuTeNbHBIMU NapaMeTPaMHU, UCIOJIb3YEMbIMU B
nporpamme FASTDB cpaBHUTETbHOrO aHaIM3a aMUHOKHUCIOTHBIX
MoCJie10BaTeNbHOCTEN AJI pacyeTa NPOLEHTa UAECHTUUYHOCTH SBJSIIOTCS:
matpuna=PAM 0, k-3anuce B 6a3ze nanubix=2, mrtpad 3a HecoBmaaeHue=1, mrpad 3a
npucoenuHenne =20, IIMHA paHIOMU3UPOBAaHHON rpynmel =0, 0ann 3a cpe3anue=1,
pasMep OKHa=[JIMHA MOCIeN0BaTeNIbHOCTH, ITpad 3a Opemp=>5, mrpad 3a pazmep
opemu 0,05, pazmep okHa=500 wjIu IJIMHA aHAJTU3UPYEMOU aMHUHOKUCIOTHOM

nocjaea0BaTCIbHOCTHU, €CJIM OHAa KOPOUcE.
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Ecnu aHanusupyemas nocaenoBaTeJbHOCTh KOPOUE 3TAJOHHON
MoCieOBaTeIbHOCTH BCAeACTBUE Hamuuus nenenuit Ha N'- unn C'-KOHIIE, HO HE
BCJIEJICTBUE BHYTPEHHUX JeNeLUil, TO pPe3yJbTaThl MOXKHO CKOPPEKTUPOBATDH BPYUHYIO.
Jto obycnosneHo TeM, uto nporpamma FASTDB He yunteiBaeT ykopouenus Ha N'- u
C'-koHLe Npu pacueTe MPOLIEHTA UIEHTUYHOCTHU. JJIs aHaIU3upyeMBbIX
MOCJIEN0BATEIbHOCTEN, YKOPOUeHHBbIX Ha N'- unu C'-KOHIaX MO OTHOIIEHHUIO K
STaJIOHHOM MOCIe0BaTEIbHOCTH NPOLIEHT UAEHTUYHOCTH KOPPEKTUPYIOT yTEM
BBIYMCJIEHUS] KOJMYECTBA OCTATKOB 3TAJOHHON MOCIEeA0BaTEIbHOCTH, BEICTYIAK0 IIIUX
3a N'- u C'-KOHIIbI aHAJU3UPYEMOH MOCIEIOBATEIbHOCTH, KOTOPbIE HE COBMAJIN/HE
POAHAJU3UPOBAHBI, B BIAE MPOLIEHTA OT OOIIET0 KOJNYECTBA OCHOBAHUN 3TAaJOHHOU
nociuegosarenbHocTH. COBMAaAaOT 1M OCTATKU PU CPABHUTENbHOM aHalus3e,
omnpeneseTcs pe3yJbTaTaMHi CPaBHUTENIBHOTO aHAJIN3a OCJIeN0BaTEIbHOCTEH C
nomoinsto nporpammel FASTDB. 3ateM 3TOT NpoOLEHT BEIMUTAIOT U3 MIPOLIEHTA
UJEHTUYHOCTH, PACCUMTAHHOI'O C MOMOIIBIO YKa3aHHOM Bbile nporpammel FASTDB ¢
HCTIOJIb30BAaHNEM YKa3aHHBIX N1apaMeTPOB, B pe3yJbTaTe 4ero nojaydarT
OKOHYATEJbHYIO OLIEHKY MPOLEHTa UAEHTUYHOCTH. DTy CKOPPEKTUPOBAHHYIO OLIEHKY
UCIIONB3YIOT IJIS Lesed HacTosAmero n3odperenus. s neneld pydHOH KOPpeKUH
OLIEHKH MPOLIEHTa UAEHTUYHOCTHU PACCUUTHIBAIOT TOJBKO OCTATKH, PACIOJIOXKEHHbIE 3a
N'- u C'-kOHIITaMU aHAJU3UPYEMOI MOCIENOBATEIBHOCTH, BbISIBJIEHHBIE C TTOMOILIBIO
CPaBHUTENBHOIO aHajlu3a ¢ ucnoyab3oBanueM nporpammsl FASTDB, koTopslie He
COBNAJAIOT MPU CPAaBHUTEIbHOM aHaJN3€ C 3TAJOHHOHN nocienoBaTenbHOCThIO. T €.
YYUTBIBAIOT TOJBKO MOJOKEHHUS 3TAJIOHHBIX OCTATKOB BHE Haubomee yaieHHbIX N-
C- KOHIIEBBIX OCTATKOB aHAJIU3UPYEMOMN MOCIENOBATEIbHOCTH.

Hanpumep, a1s onpeneneHus NpoLeHTa HASHTUYHOCTH aHAIU3UPYEMYIO
AMUHOKHUCJIOTHYIO MOCIEI0BATEIbHOCTD, coepkalyo 90 ocTaTKOB, CPABHUBAIOT C
3TAJIOHHOW MOCJEeA0BATENbHOCTHIO, coaepskamei 100 octarkoB. Ha N'-xoHue
aHaAIU3UpPyeMOH MOCIeN0BaTEIbHOCTH UMEIOTCS eJellMH U MO3TOMY CPaBHUTENbHbIN
aHanu3 ¢ noMmoubo FASTDB He no3BossieT ycTaHaBIMBaTh COBNANEHUS MPU
CpaBHUTENbHOM aHajiuse aas 10 nepsrix octaTkoB Ha N'-koHue. 10 HecoBnmaBLINUX
OCTaTKOB NpeAcTaBJAOT codoit 10% nocnenoBaTebHOCTH (KOJTHMYECTBO HECOBIABILINX
octaTkoB Ha N'- n C'-xkoHnax/o0mee KOJIU4eCTBO OCTATKOB B ATAJIOHHOH
MOCJIEJOBATENBHOCTH ), TAKUM 00pa3oM, 10% BBIYUTAIOT U3 OLEHKU MPOLEHTA

UJEHTUYHOCTH, pacCUUTAHHOTO ¢ moMolnbio nporpammel FASTDB. Ecnu octanbHble
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90 ocTaTKOB UA€aJIbHO COBNANAIOT, TO OKOHYATEIbHBIN NPOLEHT UIAEHTUIHOCTHU
coctasysgeT 90%. B apyrom npumepeaHaln3uMpyeMy0 MOCIEI0BaTEIbHOCTD,
coaepxkamyro 90 0CTaTKOB, CPABHUBAIOT C ATAJOHHOW MOCJIEIOBATEIbHOCTHIO,
conepskameit 100 octaTkoB. B 1aHHOM ciyvae geienuu npeacTaBisiioT coboi
BHYTpPEHHHUE Aeneluu, Tak 4To Ha N'- unu C'-KOoHIle aHaIU3upyeMoit
MOCJIEI0BATEILHOCTH HE UMEETCs] OCTATKOB, KOTOpPble HE COBNANAIOT MPHU
CPaBHUTEJbHON aHAJU3€E C ATAJOHOM. B 3TOM ciiydyae mpOLEHT UAEHTUYHOCTH,
paccuuTaHHbIl ¢ noMoinbio nporpammel FASTDB, He koppekTupyroT BpyuHyto. Emne
pas cieayeT NOAUEePKHYTh, YTO BPYUHYIO OCYINECTBIAIT KOPPEKLUIO TOJBKO JJIs
HECOBNABIINX/HE MPOAHAIN3NPOBAHHBIX OCTaTKOB Ha N'- n C'-KOHIaX aHAJIU3HPYyEeMOH
nocaenoBaTeNbHOCTH. JIst 1enieil HacTosIuero n300peTeHnsl He MPOBOASIT HUKAKHUX
APYTUX KOPPEKLHH.

B xoHTeKkcTe HAacTOsIero ONMcaHus MOHATHE «HYKJIEHHOBAas KUCIO0Ta, KOTopas
«THOPUAU3YETCS B CTPOTUX YCIOBHUIX)» C HYKJICOTHAHOH MOCIEA0BATEIbHOCTBIO,
npeajaraeMoil B u300peTeHnH, OTHOCUTCS K MOJUHYKJIEOTUY, KOTOPBIH
rubpuansyeTcs npu HHKyOanuu B TeueHue Houu nipu 42°C B pacTBOpe, coaepiKaiemM
50% dopmamuna, 5SxSSC (750mMM NaCl, 75mMM nutpar Hatpusi), SOMM docdar
Hatpus (pH 7,6), 5Sx pactBop enxapara, 10% cynbdara nexctpana u 20 MKIr/mi
HEaTypPUPOBAHHOM, runpoauHamMudecku Gpparmenruposannoii JJHK u3 cnepmer
Jococs, ¢ nmocnenyomend orMbeiBkoit ¢punbTpoB B 0,1xSSC npumepno npu 65°C.

B xoHTeKkcTe HACTOSLIEero ONUCcaHus MOHATHE «IOMEH JIOKaJIU3alUu B KOMILIEKCe
I'onapaxu» OTHOCUTCSA K aMUHOKHUCJIOTHOM MOCJIEeA0BaTENbHOCTH PACIOJIOKEHHOTO B
KoMmIuiekce ['onbaku MONMUNenTuAa, KOTOPhIil OTBETCTBEH 3a «3aKOPUBAHUEY
NoJMINenTHAa B 001acTH BHYTpH KoMmIuiekca ['onbkn. Kak nmpaBuio, 1oMeHbl
JOKAJIHU3AIUU COAEPIKAT AMUHOKOHIIEBbIE «XBOCTBI» (pepMeEHTA.

B koHTEeKCTE HacTosIIero onucanus NoHaTue «3ddexropnas GpyHkIUI»
OTHOCHUTCS K BUAAM OMOJIOTMYECKOHN aKTUBHOCTH, npucymumM Fc-obnactu (HaTuBHAs
NOCJIe0BaTeNbHOCTh FC-001aCTH MM aMUHOKHCIOTHAS NTOCIEI0BATEIbHOCTD
BapuaHTa Fc-o0nactn) anturena. [lpumepamu 3¢ dekTopHbIX GyHKUHI aHTUTENA
ABISAIOTCS (HO HE OrpaHUYMUBAsICh UMHU) adPUHHOCTD K CBA3BIBaHUIO ¢ Fc-penentopowm,
AHTHTEJI03aBUCUMAas KJIETOYHO-OMocpenoBannas nutorokcuunocts (ADCC),
AHTHTEJI03aBUCUMBIH KJIETOUHO-OOCpenoBanHblil paronuro3 (ADCP), cexpenus

HUTOKHHOB, OMOCPEAOBAHHOC UMMYHHBIM KOMITJICKCOM TMOTJTOMICHUE aHTUTCHA



10

15

20

25

30

-29 .

AHTUTEHIPE3CHTUPYIOIUMH KJIETKaMHU, MOHUKAKOIIAasA PETyJIsILUs PELUEenTOPOB
KJIETOYHOU MOBEPXHOCTH U T.J.

B xoHTEeKCTE HACTOSAIIETO ONMUCAHUS TTOHATHE KKOHCTPYKIIHSY,
«CKOHCTPYUPOBAaHHBIN (CO3aHHBIN)», KKOHCTPYUPOBAaHUE (CO3aHUE)» H
«CKOHCTPYUPOBAHHAs CXeMa TTUKO3UJIUPOBAHUSY OTHOCSTCS K JIIOOOW MaHUMYJISIUU,
KOTOPOU MOABEPTAKT CX€MYy IIMKO3UJIUPOBAHUS BCTPEUAKOIIETOCS B €CTECTBEHHBIX
YCJIOBUSIX UJIM PEKOMOWHAHTHOTO MOJIUMIENTH/IA Uik ero parmMeHTa.
KoHcTpyupoBaHue CXeMbl TIIMKO3UINPOBAHUS BKIIIOYAET MeTaboIn4eckoe
KOHCTPYUPOBAHNE MEXAHU3MAa TTUKO3UIUPOBAHUS KJIIETKH, B TOM YHUCJIE€ TEHETHYECKHUE
MAaHUNYJIALUH, KAaCAKOIINEC] NyTEH OJIMrOCaxapuaHOTO CUHTE3a, C LEJbI0 NOJYyYeHUs
U3MEHEHHOTO TJIMKO3UJINPOBAHUS TIIUKOIPOTEUHOB, SKCIIPECCUPYEMBIX B KJIETKAX.
Kpome TOro, KOHCTpyHpOBaHUE CXEMBI IJIUKO3UIUPOBAHUSA BKJIIOYAET BO3ACHCTBUSA
MYTAIUN U KJIETOYHOTO OKPYIKEHHS Ha TIIUKO3UINPOBAHHUE.

B xoHTEeKCTE HACTOAIIETO ONMUCAHUS TTOHSATHE KKJIETKA-XO035IMH» OTHOCUTCS K
0001 KJIETOYHOU CUCTeMe, KOTOPYI MOXKHO CKOHCTPYHPOBATH JJIsI TPOU3BOACTBA
MOJIUTIETITUOB U aHTUT€HCBA3BIBAIOIIUX MOJIEKYJI, IPEAJIaraeMbIX B HaCTOSILIEM
nzobperenun. CorjacHO ONHOMY M3 BAPUAHTOB OCYIIECTBJICHUS U300PETEHUS KIETKY-
XO035IMHA KOHCTPYHUPYIOT TaK, YTOOBI ¢ €€ MOMOIIbIO MOJy4YaTh aHTUT'€HCBI3bIBAIOIY IO
MOJIEKYJIy ¢ MOIU(PUIUPOBAHHBIMY ruKoGopMamu. B mpennouTuTenbHOM BapuaHTe
OCYIIECTBJIEHUS] H300pEeTeHUsI aHTUTEHCBSI3BIBAIOAsI MOJIEKYJIa MPEeACTaBIsIeT COOOM
aHTUTENO, PparMeHT aHTUTE A WIN CIUTHIA OeJoK. B KOHKpPEeTHBIX BapUaHTaxX
OCYIIECTBJIEHHSI U300PETeHHs KJIETKU-X0351€Ba MOIBEPraii JOMOJTHUTEIbHBIM
MaHHUMYJISILUSAM AJI 3KCTIPECCHHU MOBBILIEHHBIX YPOBHEW OJJHOTO MJIU HECKOJBbKUX
nosunenTtunos, odnanaromux GnTIII-akTuBHOCTRIO. KlleTKH-X035€Ba MPEACTABISIOT
co00W KyJIbTUBHPYEMbIE KIETKU, HAIPUMEDP, KYJIbTUBUPYEMbIE KJIETKHU
miuekonurariux, Takue kak CHO-kiaerku, BHK-knerku, NSO-knetku, SP2/0-kneTku,
KJIeTKH MUesoMbl TUHUU Y O, KIIeTKH MbIIMUHONW MueaoMbl TuHUU P3X63, PER-
kieTku, PER.C6-kIeTKu UK KJIETKH THOPUAOMBI, KIETKH IPOAKIKEH, KISTKH
HAaCEKOMBIX U PACTUTEJIbHBIE KJIETKH, & TAK)KE KJIETKH, HAXOAAIINECS B OPTaHU3ME
TPAHCTE€HHOTO JKHBOTHOTO, TPAHCTE€HHOT'O PACTEHUS UJIM KyJbTUBUPYEMOM
PaCTUTENbHON UJIU KUBOTHOU TKAHU.

B xoHTekcTe HacTosAmero onucanus noustue «Fc-3aBucumMas KJIeTOYHO-

onocpeaoBaHHasad HMUTOTOKCHUYIHOCTDB» OTHOCUTCA K AHTHTEJI03aBUCHUMOI KJIETOYHO-
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OMOCPENOBAHHON IUTOTOKCUYHOCTH U KJIETOYHO3aBUCUMOM, ONOCPEAOBAaHHOMN
pacTBOPUMBIM CIUTHIM ¢ Fc OekoM, KOTOpBIH conepkuT dejoBedeckyr Fc-obnacTts.
DTo npeAcTaBisieT COOONW MeXaHU3M UMMYHHUTETA, TPUBOASIINN K JIU3UCY «MEUYEHHBIX
AHTUTEJIOM KJIETOK» «4YeJIOBEYECKUMH UMMYHOKOMIIETEHTHBIMU 3(PHeKTOpHBIMU
KJIETKaMWU», TIE:

[MoHsATHE ««YeTOBEeYECKHEe MMMYHOKOMIETEHTHBIE 3P () EeKTOPHBIE KISTKHY
O3Ha4vaeT MOMYJISILHUIO JIEHKOLUTOB, HECYIIUX Ha MOBepXxHOCTU Fc-penentopsl, ¢
MOMOII[BI0 KOTOPBIX OHH CBSI3BIBAIOTCS ¢ Fc-00macThio anTuTen win ciutbiMu ¢ Fe
OenxkamMu B OCyIecTBISAIOT 3 exTopHble pyHKINU. Takas mONMyJNsHUs MOXET
BKJIF0OYATh (HO HE OTPAHUYMBASCh UMH) Nepudepudeckrue MOHOHYKJI€apHbIE KJIETKU
(PBMC) u/unu ecrectBeHHble KieTKU-kKmiepsbl (NK).

[loHsiTHe «MEUYEHHBIE AHTUTEJIOM KJIETKH» OTHOCUTCS K KJIETKAMH, KOTOPbIE
CBSI3aHBI C AaHTUTEJIAMH UJIU CIUThiMU ¢ Fc OenkaMu. AHTHTENa Uiu ciauTeie ¢ Fe
OeNKU CBSI3BIBAIOTCS C KJIETKAMHU-MHUIIEHSIMHU MOCPEACTBOM N-KOHI[EBOTO MO
oTHowmeHuw K Fc-obmactu pparmenrta Genka.

B xoHTeKkCTE HACTOAIIETO ONMUCAHUS OHATUE «TOBbIMeHHas Fc-3aBucumas
KJIETOYHO-OTIOCPEAOBAHHAS IIUTOTOKCUYHOCTH» OTHOCUTCS K JTIOOOMY YBEJIUYESHHIO
KOJIMYECTBA «MEUEHHBIX aHTUTEJIOM KJIETOK», MOJABEPTHYTHIX JIU3UCY B AAHHBIHN
MOMEHT BPEMEHHU NPU JAaHHOHN KOHIIEHTPALlMU aHTUTENa UK ciuToro ¢ Fc Oenka, B
cpene, OKpy Karulel KJIEeTKU-MHUILIeHHU, ¢ TOMOIIbI0 YKa3aHHOTO BhIlle MexaHu3ma Fc-
OTIOCPEIOBAHHON KJIETOYHO3aBUCUMOM IIUTOTOKCHYHOCTH U/UJIH CHUKEHUIO
KOHIIEHTPAIMU aHTHTeNa min ciautoro ¢ Fc Oenka B cpene, okpyKaro el KIeTKH-
MUIIEHU, HEOOXOAUMOM ISl TU3UCA TAHHOTO KOJMYECTBA « MEYEHHBIX aHTUTEJIOM
KJIETOK» B JAaHHBIII MOMEHT BPEMEHH C MOMOLIbI0 MeXxaHu3Mma Fc-onmocpenoBanHoOM
KJIETOYHO3aBUCUMOHN LUTOTOKCUYHOCTH. IIoHsATHE «nOBBIIIEHNE YPpOBHS Fc-
OTMOCPEIOBAHHOM KJIETOYHO3aBUCUMOMN [TUTOTOKCUUYHOCTHY» OLEHUBAIOT OTHOCUTENIBHO
KJIETOYHO3aBUCUMOMN IIUTOTOKCUYHOCTH, ONIOCPEIOBAHHONU OJTHUM U TEM KE
AHTUTEJIOM HJIU CIUTHIM ¢ Fc 6eakoM, mpoayUupOBAHHBIM B OHOM U TOM K€ THIIe
KJIETOK-X0351€B, C UCIOJb30BAHUEM OJHHUX U TE€X K€ CTAHAAPTHBIX METONIOB
MOJIYYEHUsI, OUUCTKHU, MPUTOTOBJICHUSI KOMIIO3ULIUN U XPaHEHHUS, KOTOPbIE XOPOIIO
WU3BECTHBI CIIEMAMCTAM B JaHHOH 00JIaCTH, HO KOTOPOE HE MPOAYIIUPOBAIOCH
KJIETKOH-X03MHOM, CKOHCTPYUPOBAHHOM AJISI 3KCMPECCHU TIHKO3UITPAHCHEpa3bl

GnTIII ¢ momompio cr1oco00B, MPENCTABICHHBIX B HACTOSIIIIEM ONMHCAHHH.
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IloHusiTue «aHTHUTENO, OONIafaroInee MOBBIIIEHHONH aHTUTEI03aBUCUMOM KJIETOUYHO-
opocpenoBaHHON HUTOTOKCHYHOCTBIO (ADCC)» 03HadaeT aHTUTENO, KaK OHO
ompenesieHo Bhille, koTopoe obnanaet noseimeHHo ADCC npu onpeneneHnu ¢
MOMOIIBIO JTIOOOr0 MPUEMIEMOT0 METOAA, H3BECTHOTO OOBIYHBIM CIIEHATHUCTAM B
naunHoU obmactu. ONUH U3 MPUEMIIEMBIX METONOB aHanu3sa in vitrro ADCC
3aKJII0YAETCA B TOM, YTO:

1) nnst aHATM3a MPUMEHSIOT KJIETKH-MHULICHH, JJIs1 KOTOPbIX U3BECTHO, YTO OHH
SKCIPECCUPYIOT aHTUI€H-MUILIEHb, PACTIO3HABAEMbI AHTUT€HCBSA3bIBAIOINM LIEHTPOM
aHTUTENA,;

2) ans aHanau3a B KauecTBe 3P (PEKTOPHBIX KIETOK HCIONB3YIOT YEJIOBEUECKHE
MOHOHYKJIeapHble KieTkH nepudepudeckoii kposu (PBMC), BrineneHHbIE H3 KPOBH
NPOU3BOJBHO BBIOPAHHBIX 3J0OPOBBIX JOHOPOB;

3) aHaJINU3 OCYLIECTBISIIOT C MOMOIIBIO CJIENYIOLIEro MPOTOKOIA:

I) PBMC BBIENSIOT C MOMOINBIO CTAHIAPTHBIX METOOB LEHTPUPYTUPOBAHHUS B
rpaJUeHTEe MJIOTHOCTU U CYCHEHAUPYIOT SX 10° ktetox/m1 B RPMlI-cpene nas
KYJbTYPBbI KJIETOK;

IT) BeIpamMBAIOT KJIETKU-MHUIIEHHU C MTOMOIIBIO CTAHJAPTHBIX METOJAOB KYJIbTYPHI
TKaHeW, COOMpPAIOT Ha SKCIIOHEHINAbHON (a3ze pocTa, KOTAa KU3HECIOCOOHOCTh

cocrtasisieT bonee 90%, npombiBaroT B RPMI-cpene nist KyabTypbl KJIE€TOK, MEUEHHON

51
100 mxKu ~ Cr, nBaXbl TPOMBIBAIOT C MOMOIIBIO CPEABI IJIsI KYJbTYPbl KJIETOK U

pecyCIeHIUPYIOT B Cpelie AJd KYJbTYPbl KJIE€TOK C MJIOTHOCTBIO 10° KJIETOK/MJT,

IIT) mepenocar mo 100 Mk yKa3aHHOMN BbIIIe KOHEYHON CYCIIEH3UH KJIETOK-
MHUICHEN B KAXAYIO JYHKY 96-IyHOYHOrO TUTPALIMOHHOTO MUKPOILJIAHILIETA,

IV) roToBsT cepuiiHble pa3BedeHus ¢ KOHIeHTpauue anturea ot 4000 no 0,04
HT/MJI B Cpele Ui KYJbTYPbhl KJIETOK U 100aBisitoT 50 MK 00pa30BaBIINXCS
PacTBOPOB aHTUTEJ K KJIETKAM-MUIIEHSIM B 90-TYHOUHOM TUTPALIUOHHOM
MUKpOIUIaHIIETE, OLEHUBAsA B TPEX MOBTOPHOCTSX pa3iMYHble KOHLEHTPALUU aHTUTE
BO BCEM YKa3aHHOM BbILIE JHalla30He KOHLEHTpalui;

V) nns co3naHus KOHTPOJIeH ¢ MaKCUMalbHBIM BbIcBOOOKIeHneM (MR)
UCIONB3YIOT 3 NOMOJHUTENbHBIE IYHKY B MJaHUIETE, KOTOpPble COAepKaT MeUeHbIe
KJIETKU-MUIIEeHHU, ¢ nobaBnenuem 50 Mk 2 06.% BOOHOTO pacTBOpPa HEMOHOTEHHOTO
nereprenta (Nonidet, ¢pupma Sigma, Cenr-JIyuc), BMecTo pacTBOpa aHTUTEA

(yxazanHnoro B 1. IV, BbImIe);
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V1) nns co3nanus KOHTpOJIeH O CHOHTAHHBIM BeICBOOOXKAeHHEM (SR),
UCIMONB3YIOT 3 NOMOJHUTENbHBIE IYHKY B MJaHUIETE, KOTOpPble COAepKaT MeUeHbIe
KJIeTKU-MUuIeHu, ¢ nodasnenuem S0 mxia RPMI-cpenst aj1s1 KyJbTypbl KJIIETOK BMECTO
pacTBopa aHTuTtena (ykasaHHoro B m. IV, Beime);

VII) 3ateM 96-1yHOYHBIH THTPALUOHHBII MUKPOIJIAHIIET LEHTPUDYTHPYIOT IIPH
50xg B TeueHne | MUH U HHKYOHPYIOT B TeueHue 1 4 npu 4°C;

VIII) noOaBnstoT B KaxAyro JyHKY 1o 50 mka cycnensun PBMC (yka3zaHHO# B
n. I, Beime), monydas cooTHomeHue 3¢ eKTopHas KieTka: KiIeTKka-Muliens 25:1, u
MIAHIIETHI TOMEIIAIT B HHKYGaTop B armochepy 5% CO, u BeaepxusaroT mpu 37°C

B TeueHue 4 d;

IX) coOuparot GeckIeTOUHBIN CYyepHATAHT U3 KAKIOW JIVHKH U KOJIMYECTBEHHO
OLIEHUBAIOT BBIIEJIEHHYIO B Ipolecce dKCrepuMenTa pannoakTuBHocTh (ER) ¢
MOMOIIBIO CYETUHKA TaMMa-JyueH;

X) pacCYUTHIBAIOT NPOLEHT CMEeNU(UIECKOTO JU3NCA I KaXKIAOH
KOHIIEHTpanuu aHturena corjacHo ¢popmyne (ER-MR)/(MR-SR) x100, rne ER
0003Ha4YaeT CPEAHIOK PATHOAKTUBHOCTD, PACCUMTAHHYIO (cM. 1.1X, BbIIIe) Hus
YKa3aHHOW KOHILIeHTpauuu anturena, MR o3HavaeT CpeaHIOI paguOaKTUBHOCTS,
paccuutanayio (cM. 1.IX, Berme) gt MR-konTposeit (cm. . V, Beime), a SR
O3HAYaeT CPEIHIOI PAANOAKTUBHOCTD, paccuuTaHHY (cM. . IX, Beime) anst SR-
koHTpouseit (cMm. . VI. Brime);

4) «noBeimeaHyI0 ADCC» onpenenstoT 1100 KaK yBEJIHYEHHE MaKCUMAJBHOTO
NpOLEHTa CreuPUIECKOro JIU3Nca, 0OOHAPYKEHHOTO JJIs YKa3aHHOTO BBIIIE
Auarna3oHa KOHLEHTpALUHUi aHTHTeNa, U/HIH KaK CHU)KEHHUE KOHIIEHTPAIlUN aHTUTEA,
HEOOXOAUMOMN st AOCTUIKEHHUSA Y2 MAKCUMAJIBHOTO MPOLEHTA CIELUPUIECKOTO
au3nca, oOHapy)KEHHOTO U YKa3aHHOTO BBILIE JHANa30Ha KOHIEHTPAUN aHTUTEeNA.
IToseimenue ADCC ouenuBaroT otHocutenbHO ADCC, onocpeoBaHHON OTHUM U TEM
K€ aHTUTEJIOM, MPOAYLUPOBAHHBIM B OJJHOM U TOM K€ TUIIE KJIETOK-X035€B, C
UCIIOJIB30BAHUEM OJJHHX M TEX JK€ CTAHAAPTHBIX METOAOB IMOJYYEHHS, OUUCTKH,
NPUTOTOBJIEHUS KOMIO3UIMNA M XPAaHEHHUS, KOTOPBIE XOPOIIO U3BECTHBI CIIEIUATHCTAM
B TaHHOW 00JIaCTH, HO KOTOPOE HEe MPOAYLUPOBATIOCH KIETKONH-X035UHOM,
CKOHCTpyupoBaHHOU njs ceepxskcnpeccun GnTIIL

OnuH 3 00BEKTOB HACTOAIIETO H300PETEHUSI OTHOCHTCS K

AHTUTCHCBA3BIBAOIIIUM MOJICKYJIaM, O6.]'IaI[aI-OH_II/IM CHeL[I/I(I)I/ILIHOCTbI-O CBA3bIBAHUAA,
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COOTBETCTBYIOIIEH crieluPUUHOCTH MBIIIUHOTO aHTUTeNna B-Lyl, u oH ocHOBaH Ha
YCTaHOBJICHHOM IPH CO31aHUH U300pereHus pakte, 4To ux 3P dexkropHbie QyHKINU
MOJKHO YCUJIUBATh NyT€M U3MEHEHUs INMUKo3uiaupoBanus. CorinacHo OAHOMY U3
BAPHUAHTOB OCYINECTBJIEHUS N300PETEHUSI AaHTUTCHCBI3BIBAIO A MOJIEKYJIa
npencTaBisieT coO0H XUMepHOe aHTUTeNO. IIpeanouTuTenbHbIM BapHAHTOM
OCYIIECTBJIEHUS U300pETEHHS SIBIAETCS XUMEPHOE aHTHTEJO UIIU ero (PparMeHt,
kotopeie conepkat CDR, npencrasnennsle Ha ¢ur. 7. B gactHOCTH,
NPEeANOYTUTEIbHBIM BAPUAHTOM OCYIIECTBJICHUS N300 PETEHUS SIBISIETCS BBIIEJICHHbIN
MOJIMHYKJIEOTH ], KOTOPBIH CONEPIKUT: (a) MOCIe0BATENIbHOCTD, BBIOPAHHYIO U3 PsAa,
Brarovaromero SEQ ID NO:5, SEQ ID NO:6 u SEQ ID NO:7 (CDR Vy_;); u (0)
MOCJIEIOBATENIBHOCTD, BBIOPpaHHYI0 U3 Tpynmbl, Bkaodaromeid: SEQ ID NO:21, SEQ
ID NO:22 u SEQ ID NO:23 (CDR Vp.1); u SEQ ID NO:24. JIpyrum
NPEeANOYTUTEIbHBIM BAPUAHTOM OCYIIECTBJICHUS N300 PETEHUS SIBISIETCS BBIIEJICHHbIN
nosuHykyeoTuna, koropeii counepxkut SEQ ID NO:8, SEQ ID NO: 9 u SEQ ID NO:10
(CDR VL). CormacHo oOHOMY U3 BapUaHTOB OCYIIECTBJICHUS U300PETEHHS BCE ITH
MOJUHYKJIEOTUIbl KOAUPYIOT CIUTHIN MOTUMENTH.

CornacHo ApyroMy BapHaHTy OCYIIECTBJICHUS U300peTeHMUs
AHTUTEHCBS3bIBAIOIAS MOJIEKYJIa CONEPKUT V-00J1aCTh MBIIIMHOTO aHTUTENa B-Lyl,
NpeaCcTaBICHHYIO Ha GUr. 1, unu ee BApUaHT, ¥ HEMBIIIUHBIN MOJUIIENTHLI.
CnenyomuM npeanoYTUTEIbHBIM BAPUAHTOM OCYILIECTBICHUS N300pETEHUS SABIACTCS
AHTHT€HCBS3BIBAIOLIAS] MOJIEKYJIa, KOTOPas CONEPKUT V[ -007aCTh MBILITHHOTO
anturena B-Lyl, npencraBieHHyio Ha Gur. 2, Wim €e BApHAHT, U HEMbIIIMHBIH
MOJUMENTH.

Eme onauM 00beKTOM M300peTEHHS ABISIOTCS AHTUT'€HCBA3BIBAIOIIHE
MOJIEKYJIbl, KOTOpbI€ COJIeP>KaT OAUH UJIN HECKOJbKO yKkopoueHHbIXx CDR aHTHTENA
BLy-1. Takue ykopouenabie CDR noxHbI conepkaTh, KAK MUHUMYM,
ompenessionue cCnenpuIHOCTh AMUHOKHUCIOTHBIe ocTaTku nanHoro CDR. Tlon
«OTIPEeAENA UM CIEHNU(PUIHOCTh OCTATKOM» MOHUMAIOT OCTATKH, KOTOPBIE
HENOCPEACTBEHHO YYaCTBYIOT BO B3aUMOJENCTBUM C AHTUT€HOM. B 11eJ10M, TOJBKO OT
1/5 no 1/3 ocratkoB B nanHoM CDR npuHuMaeT ydyacTue B CBSI3BIBAHUU C AHTHUTEHOM.
Onpenensromue cequ@UIHOCTh OCTAaTKU B Kaxa0M KOHKpeTHOM CDR moxkHO

UACHTU(PHUIUPOBATD, HATIPUMED, IYTEM BBIYUCIEHHS] BHYTPUATOMHBIX KOHTAKTOB HA
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TPEXMEPHOH MOIENH CTPYKTYPBI H ONpenesieHUus BapuadbeaIbHOCTH
MOCJIE0BATENIBbHOCTH B TAHHOM IOJIOKE€HHUU OCTaTKOB COTJIACHO METOAY, ONMUCAHHOMY
y Padlan u np., FASEB J. 9(1), 1995, cc. 133-139, conepskanue nyOnukanuu
MOJIHOCTBIO BKJIFOUEHO B HACTOSILIEE ONUCAHUE B KAYECTBE CCHLIKMU.

Takum obpazom, n300peTeHHEe OTHOCUTCS TAKXKe K BBIIECJICHHOMY
NOJUHYKJIEOTHUY, KOTOPBIH CONEPIKUT MO MEHbIIEH Mepe OANH runepBapuadenbHbIi
y4aCTOK MBIIIHHOTO aHTUTeNa B-Lyl unu ero BapuaHT Ui yKOpoO4eHHYIO popmy,
KOTOPBIE COEPIKAT IO MEHbIIEH Mepe OnpeneNsuue CnequGuIHOCTh OCTATKH
YKa3aHHOTO THIepPBapradeNbHOTO YYacTKa, IA€ BbIASIEHHBIH MOIHUHY KIEOTH
KOAUPYET CAUTHIN nonunentua. [lpeanouTuTeNbHO YKa3aHHbIE BbIAEIEHHbIE
MOJUHYKJIEOTHUBl KOTUPYIOT CIUTBHIN MOJUIENTHA, KOTOPBIA MpeACcTaBIseT cOO0OH
AHTUTE€HCBA3bIBAIOLIYIO MOJieKyy. CoriacHO OAHOMY U3 BapMAHTOB OCYINECTBIEHUS
U300peTEeHHs MOJUHYKICOTH HECET TPU THIepBapruadesbHbIX y4acTKa MBIIIHHOTO
antuTena B-Lyl unu ux BapuaHTHl MM YKOPOYEHHBIE (POPMBI, COEpPIKALINE TIO
MEHbLIEH Mepe ONpenessoIe CneMuPpUIHOCTD OCTATKH KaXXJOr0 U3 TPEX
runepapuaderbHbIX y4acTKoB. COTNIaCHO APYroMy BapHaHTY OCYIIECTBICHUS
n300peTeHHs MOJUHYKICOTHA KOIUPYET MOJHYI0 BaprabeabHY0 00JacTh JEerkoi uiu
TSKEJION LIeNu XUMEPHOro (HampuMep TYMaHU3UPOBAHHOrO) aHTUTENa. M300peTenne
OTHOCHUTCS TakXe K MOJUMENTUAaM, KOAUPYEMbIM YKa3aHHBIMU MOJUHYKJIEOTUAAMMU.

CrneayomuM BapuaHTOM OCYILIECTBIECHUS U300PETEHUS SIBIISIETCS
AHTUT€HCBSA3BIBAIOINAs MOJIEKYJIa, KOTOPasi HECET IO MEHbLIEH Mepe OIUH
runepapruadebHbI YyHaCTOK MBIIINHOTO aHTUTeNa B-Lyl unu ero BapuaHT wiu
YKOPOUEHHYIO GOpPMY, KOTOPBIE COAEPIKAT IO MEHBLIECH Mepe ONpeaeso e
crnenu(pUIHOCTh OCTATKH YKa3aHHOTO THIIEPBapUal0eIbHOrO y4acTKa U KOTOPbIe
COAEpIKaT MOCHEJOBATENbHOCTD, BBIBEAEHHYIO U3 I€TEPOJOrHYHOrO NOJUIENTHAA.
CornacHo OTHOMY W3 BAapUAHTOB OCYLIECTBICHUS N300PETEHHSI aHTUTEHCBA3BIBAIOIAS
MOJIEKYJIa HECeT TPU THIepBapualeNbHbIX yU4acTKa MBIIIUHOTO aHTuTena B-Lyl unu
UX BapHAHTBI MJIM YKOPOYEHHbIE (JOPMBI, COIEpIKaLINe IO MEHbILIEH Mepe
omnpeneNsmue cneunpuIHOCTbh OCTATKU KAKIOr0 U3 TPeX YKa3aHHBIX
runepeapuadenbHbIX y4acTkoB. COrmacHoO APyromMy BapHaHTy OCYLIECTBICHUS
N300pEeTEeHNST aHTUTCHCBI3BIBAIOINAS MOJIEKYJIa COAEPIKUT BapuabeabHy0 001acTh
Jerko unu Tsxesnol nenu antutena. CoriacHo OAHOMY U3 NMPEANOUYTUTENbHbBIX

BApUAHTOB OCYLICCTBJIICHUA I/1306peTeHI/I$[ AHTUTCHCBA3bIBAOIasA MOJICKYJIa
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npeacTaBisieT co00l XUMepHOe (HapuMep r'yMaHU3UPOBAHHOE) aHTUTEO.
H300peTeHne OTHOCUTCS TaKKe K CIIOCO0aM MONyUeHHUsI TAKUX aHTUTE€HCBA3BIBAIOIIIIX
MOJIEKYJ M K UX IPUMEHEHHIO ISl JJedeHus 3a0oneBanus, BKJIOYas B-kineTounble
TUM(OMBI.

H3BECTHO HECKOJBKO MEXaHHU3MOB, KOTOPbI€ OOYCIOBIMBAIOT TEPANEBTHYECKYIO
s pexTuBHOCTh aHTUTEN K CD20, BKJIIOYAss aHTUTEI03aBUCUMYIO KJIETOUYHO-
OTMOCpen0oBaHHYI0 HUTOTOKCHYHOCTb (ADCC), KOMIIJIEMEHT3aBUCUMY IO
nutoTokcuuHocTh (CDC) u mHAYKIMIO 3aMelJIeHns pocTa WK anonro3a. Hanpumep,
OOJNIBIIMHCTBO HKCIIEPUMEHTAIbHBIX TaHHBIX CBUAETEJIBCTBYET O TOM, YTO AEHCTBHE
puTtykcumaba oOycioBiIeHO OOBIYHBIMU 3(PPEKTOPHBIMU MEXaHU3MaMH, KOTOPBIE
onennBaroT nyteM aHann3oB CDC u ADCC. AHagoru4HO 3TOMY OBLIO YCTaHOBIICHO,
YTO YCTOWYMBOCTD PA3JIUUYHBIX KJIETOK JUM(POMBI K pUTYKCUMAOy il Vivo ABIAETCS
¢yukuueit ux yyscteuTenbHocTH K CDC in vitro. B mpOTHBOMOIOXHOCTE 3TOMY IS
MeXaHHU3Ma 1eHCTBUA i/ Vivo Ipyroro aHTUTeNa, peKOMEHA0BAHHOTIO AJIsl MPUMEHEHUs
B Tepamnuu, Takoro kak B1, He TpeOyeTcs HM KOMIIJIEMEHT3aBUCHUMOMN, HU CBS3AHHOM ¢
ecTecTBeHHBIMH KieTkaMu-kuiiepamu (NK) aktusHoctu. B Gonbiueli crenenu
s¢ppextuBHOCTE Bl in vivo saBaseTcsa pe3yabTaToOM €ro CnocoOHOCTH UHAYIHPOBATH
BBIPAXKEHHBIN aMlONTO3.

B uenom, MoHOkJIOHanbHbIe aHTUTeNa kK CD20 noapasaenstorcs Ha ABe
pa3IMYHbIE KATETOPUH Ha OCHOBE UX MEXaHU3Ma AeHCTBUs, 00eCIeYnBaroIero
YHUUYTOXKEHUs KieTok tuMpombl. AutuTena tuna I k CD20 npexae Bcero
UCTIONB3YIOT KOMIUJIEMEHT JJI YHUUTOXXEHUS KJIETOK-MUIIEHeH, B TO BpeMsl Kak
a"nTtutesa tuna Il nposABASIOT AeHCTBUE MOCPEACTBOM APYTUX MEXaHU3MOB, MPEKIAE
Bcero anonro3a. Purykcumad u 1FS asnsaroTcs npumepamu antuten tuna [ k CD20, a
B1 sBnsiercs npumepom anturtena tumna Il (cm., Hanpumep, Cragg M.S. u Glennie
M.J., Blood 103(7), anpexns 2004, cc. 2738-2743; Teeling J.L. u np., Blood 104(6),
ceHts0pb 2004, cc.1793-1800), coneprkanue myOJHKaIUN MOJHOCTBIO BKIIOYEHO B
HacTosIlIee ONHUCAHUE B KAUECTBE CChLIKU.

Hacrosmee n3obperenune sBuseTcs NEPBbIM U3BECTHBIM IPUMEPOM CO3TaHUS
antutena tuna Il k CD20, kotopoe obnanaer moBbrIEeHHBIMU 3 HEeKTOPHBIMU
byukumsamu, TakumMu kak ADCC, coxpaHsis Ipu 3TOM CIIOCOOHOCTh, HHAYIIUPOBATh
s dexTuHbIil anonto3. Takum 06pa3om, HacTosIIEe U30OPETEHHE OTHOCHTCS K

ckoHcTpyupoBaHHOMy aHTuTeny Tuna Il k CD20, kotopoe obiianaeT MOBBIIIEHHON



10

15

20

25

30

-36 -

ADCC, 4uTo siBAsieTCS Pe3yJbTaTOM YKAa3aHHOTO KOHCTPYHUPOBAHHUS, U HE yTPadUBAET
BBIPAXKEHHYIO CIIOCOOHOCTh HHAYLUHPOBATh anonTo3. CornmacHo OAHOMY U3 BAapUAHTOB
OCYIIeCTBJIeHUs n300peTeHnst KoHcTpyuposanu anturena tuna Il k CD20, koTopsie
UMeEJIM UI3MEHEHHYIO CXeMy TlnKo3uinuposaHus B Fc-o0nactu. CormnacHo
KOHKPETHOMY BapHAHTY OCYINECTBJIEHUS U300pEeTEeHHSI U3MEHEHHOE
TJIMKO3UIIMPOBAHUE NIPEyCMAaTPUBAET MOBBILIEHHBIH YPOBEHb ONCEKITMOHHBIX
KOMILJIEKCHBIX OCTaTKOB B Fc-o0nmactu. CornacHo 1pyroMmy KOHKPETHOMY BapHAHTY
OCYIIECTBJIEHUS U300pEeTEeHNsI U3MEHEHHOE ITUKO3MJINPOBAHUE NPEAYCMATPUBAET
TaKKe M MOHM)KEHHUE YPOBHS OCTATKOB (PyKo3bl B Fc-o0macTu (cM. onyOINKOBaHHYIO
3asBKy Ha nmateHT CIIIA Ne 20040093621 Ha ums ¢upmer Shitara u ap., conepkaHue
KOTOPOH MOJIHOCTBIO BKJIFOUEHO B HACTOSIIIEE OMMCAHNE B KaUeCTBE CChUIKH. B npyrom
BapHUaHTE ocylnecTBIeHUs n3obperenus anturena tuna Il k CD20 co3zparoT ¢
MOMOIIBIO METO/Ia KOHCTPYUPOBAHUS MOJIUNENTUAOB, KOTOPbIN n3noxeH B U.S.
6737056 Ha ums Presta unu B onyOnukoBaHHOM 3asiBke Ha mateHT CIIIA Ne
20040185045 (ma ums Macrogenics) min B onyOnnkoBaHHOH 3asBke Ha nateHT CIITA
Ne 20040132101 (na ums Xencor), conepkaHue KakJI0H U3 KOTOPBIX MOJHOCTBIO
BKJIIOUYEHO B HACTOAIIEE ONMHCAHHUE B Ka4eCTBe CChUIKU. M300peTeHne oTHOCHUTCS
TaKKe K crioco0aM MONyuYeHHUs TAKUX CKOHCTPYHUPOBAHHBIX aHTUTEN TUmna Il u k
crioco0aM NPUMEHEHHS TAKUX aHTHUTEN IJIs JICUEHUs Pa3JIMYHBbIX B-KIeTOUYHBIX
HapyIIeHUH, BKIroYasi B-kjneToyHble TUMQOMBI.

XHUMepHbIe MBIIIUHBIE /UEJIOBEUECKHE AHTUTEINA SBJISIIOTCS U3BECTHBIMHU (CM.,
Hampumep, Morrison S. L. u np., PNAS 11, Hos16ps 1984 1., cc. 6851-6854;
onyOnuKOBaHHBIN eBponelickuii mateHT Ne 173494; Boulianna G. L u ap., Nature 312,
nekadbpp 1984 r., c. 642; Neubeiger M. S. u ap., Nature 314, mapt 1985 r,, ¢. 268;
onyOnuKoBaHHBIN eBponelickuii mateHT Ne 125023; Tan u ap., J. Immunol. 135,
HOs10pb 1985 ., c. 8564; Sun L. K u np., Hybridoma 5(1), 1986, ¢.517; Sahagan u np.,
J. Immunol. 137, 1986, cc. 1066-1074). O6mue cBenenue npuseaeHsl y Muron,
Nature 312, nexabpp 1984 r., ¢. 597; Dickson, Genetic Engineering News 5(3), mapT
1985 r.; Marx, Science 229, aBryct 1985 r., ¢. 455; u Morrison, Science 229,
centssopp 1985 r., cc. 1202-1207. Robinson ¢ coaBTopaMu B ONyOJUKOBAHHOMN 3asiBKE
PCT WO/88104936 onucanu XUMEpHOE aHTUTEJIO, KOTOPOE HECET YEJIOBEUECKYIO
KOHCTAHTHYIO 00JIaCTh U MBIIINHYIO BapuabeNbHY0 00JacTh, obNanarolee

crnerupUIHOCTHIO B OTHOmEeHNHU snuTona CD20; MpIIuHBIA (parMeHT X UMEPHOTO
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aHTUTEJA IO NaHHBIM Robinson BbIBeEH M3 MBIIIMHOTO MOHOKJIOHAJIbHOTO aHTUTENA
2H7 (ramma 2b, kanma). HecMoTpst Ha TO, 4TO B YKa3aHHOH CCBLIKE 3TO XHMEpPHOE
AHTUTEJIO PACCMATPUBAETCS B KAUYECTBE KOCHOBHOTO KaHAWAATA» s JeueHus B-
KJIETOUHBIX HAPYIIEHUH, CIIEIIUAIUCThl B JaHHOW 00JIaCTH MOTYT PacCMaTPUBATD €r0
TOJIBKO KaK FHMOTETUYHOE MPH ONPENEICHUN TOrO, CIIPABEIIUBO JIK OHO AJIS
KOHKPETHOTO aHTUTEJNA, MPEKAe BCEro U3-3a TOTO, YTO B CCHUIKE OTCYTCTBYIOT KaKue-
au00 AaHHBIE, MOATBEPKAAIOININE YTBEPKAECHUE O HATHYNHU TePANeBTUUECKON

3} PEeKTUBHOCTH, U, YTO SIBJISIETCS BaXXHBIM, PE3YJIbTATHI, MOJyYEHHBIE C
UCIIOJIb30BAHUEM BBICIINX MJIEKOMUTAKMHUX, TAKUX KaK MPUMAThI WU JIIOIU.

MeTonosOoruy NOJy4eHUs] XUMEPHBIX aHTHTEJ U3BECTHBI B JaHHOH 00JacTH.
Hanpumep, Jerkyro M TSKENYIO LEeMH MOKHO 3KCIPECCHPOBATh MO OTAEJIBbHOCTH,
UCIIONIB3Y s, HATIPIMEP JIETKYIO L[eITb UMMYHOTJIO0YJIMHA U TSIKENYIO LeTb
UMMYHOTJIOOYJIMHA B PAa3JIMYHBIX IUIA3MUIAHBIX BEKTOPAX WU B OAHOM (HANpUMeED
NOJULHCTPOHHOM) BEKTOpE. 3aTeM X MOXKHO OYHINATh U COOUPATH i Vilro ¢
MOJIYY€HUEM MOJHBbIX aHTHTEJ; METOIBI OCYIIECTBICHHS TAKOW COOPKH U3BECTHHI (CM.,
Hanpumep, Scharff M., Harvey Lectures 69, 1974, c.125). ITapameTpbl peakumnii in
Vitro niist nony4eHust anTuTeN B BUAe 1gG U3 BOCCTAHOBJIEHHBIX BBIIEJIEHHBIX JETrKUX
U TSDKEJBIX LeNel TakKe ONMHMCaHbl B JuTepaType (CM., HampuMmep, Sears u ap.,
Biochem. 16(9), 1977, cc. 2016-2025).

CornacHo 0COOEHHO MPEANOYTUTETbHOMY BAPHAHTY OCYLIECTBICHUS
uzo0perenus xumepHass ACM, npeniaraemasi B HaCTOsIIEM U300pETEHUH,
NpeacTaBisieT cOO0H ryMaHU3UPOBAHHOE AaHTUTENO0. MeTOnbl TyMaHU3alUN AHTHTE,
MOJIYYEHHBIX U3 OPTaHU3Ma KPOME YeJIOBEKa, U3BECTHBI B JAHHOH 00acTH.
Hanpuwmep, rymanusuposanasie ACM, npenyiaraeMsie B HACTOSAIEM U300 PETEHUH,
MOKHO TIOJIy4aTh ¢ MOMOIIBIO MeTOOB, onmucaHHbiX B U.S. 5225539 na ums Winter,
U.S. 6180370 na ums Queen u ap., min U.S. 6632927 na ums Adair u ap., moaHoe
conepKaHHE KOTOPBIX BKJIIOYEHO B HACTOSIIEE ONMHUCAHUE B KAYECTBE CCHIIKH.
[IpennouTuTENbHO T'YMAaHU3UPOBAHHOE AHTUTEJIO HECET OJHMH HUJIU HECKOJIBKO
UHTPOAYLUPOBAHHBIX AMHUHOKHCJIOTHBIX OCTATKOB M3 UCTOYHHKA KPOME YEJIOBEKA.
OTH aMHHOKHUCJIOTHBIE OCTATKU M3 HCTOYHHUKA KPOME YeJIOBEKa YaCTO HA3bIBAIOT
KUMIIOPTHBIMUY» OCTATKAMHU, KOTOPbIE, KaK MPABUIIO, MOJYYAOT U3 K MMIIOPTHONW»
BapuabenpHOI obnacTu. 'yMaHHU3anuio, KaKk MPaBHIIO, OCYIIECTBIISIOT € ITOMOIIBIO

Metonaa, onucanHoro y Winter ¢ corpynnukamu (Jones u np., Nature, 321, 1986, cc.
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522-525; Riechmann u np., Nature, 332, 1988, cc. 323-327; Verhoeyen u np.,
Science, 239, 1988, cc. 1534-1536), myTeM 3aMeHBI MTOCIE0BATEILHOCTEH
rHnepBapuadeNbHbIX YYaCTKOB HA COOTBETCTBYIOIINE MOCIEA0BATEIbHOCTH
YeJIOBEUECKOTO aHTUTeNa. TakuM 00pa3oM, TakHe «TYMaHU3UPOBAHHBIC» aHTHTENA
ABIAOTCS XuMepHbIMU anTuTenaMu (U.S. 4816567), B KoTopbIX 0071aCTBh,
CYIIECTBEHHO MEHbIIAs MO CPABHEHHUIO C HHTAKTHOHN YeIOBeYeCKOH BapuadenbHON
00J1acThIO, 3aMEHEHA Ha COOTBETCTBYIOLIYIO TTOCIE0BATEIbHOCTD U3 BUIOB KPOME
yenoBeka. Ha mpakTike ryMaHU3MPOBAHHbIE aHTUTEJA PEACTABIAIOT COOOM
TUMUYHBIE YEJIOBEYECKHNE AaHTHTENA, B KOTOPBIX HEKOTOPBIE OCTATKHU
rHnepBapuadebHOrO y4acTKa U BEpOATHO HeKOTOopble octaTku FR-yuacTka 3aMeHeHBI
OCTAaTKaMH U3 aHAJOTHYHBIX CAWTOB aHTUTEIN IpbI3YHOB. [Ipeanaraemeie B
nzo0pereHun rymaHu3npoBaHHbie aHTUTeNna K CD20 momxHBI conepkaTh
KOHCTAaHTHBIE 00JIACTH YeJIOBEUYECKOr0 UMMYHOTJIO0YJINHA.

Bribop uenoBedeckux BapuabebHBIX 00JIaCTeH KaK JIETKOH, TaK U TSKEIOH
LeNH, MTPUMEHSIEMBIX ISl CO3JaHUs TYMaHU3UPOBAHHBIX AHTUTEJ, OU€Hb BAXKEH IJIS
CHUJKEHHUS aHTHUTeHHOCTH. COTJIACHO TaK Ha3bIBAEMOMY METOAY «HAWUJIYYIIETrO
noxbopay Mmocaen0BaTeIbHOCTh BapuabebHONH 00JIacTH aHTUTENA IPHI3YHOB
NOABEPTaOT CKPUHUHTY C HCIOJb30BAHUEM MOJHONH OMONIMOTEKH U3BECTHBIX
NOCJIEIOBATEIbHOCTEH YeIOBEUECKNX BaprabeabHbIX 00NacTel. 3aTeM 4eI0BEeUECKYIO
MOCJIEIOBATENBHOCTD, HauboJiee CXOAHYIO C MOCIEIOBATEIbHOCTHIO TPBI3YHOB,
oTOMpPAIOT B KaUECTBE HeJoBeUeckoro kapkacHoro yuactka (FR) nnst coznanus
ryMaHu3upoBaHHOro antutena (Sims u np., J. Immunol., 151, 1993, ¢. 2296; Chothia
u ap., J. Mol. Biol., 196, 1987, ¢. 901). dApyro# meton BeiOOpa MOCIEq0BATEILHOCTH
YeJIOBEUECKOTO KapPKAaCHOTO YYacTKa 3aKJII0YaeTCs B CPABHEHUH MOCIE0BATEIbHOCTH
Ka)X10M MHOMBUIYAJIbHOHN MOJ00JaCTH MOJHOrO KaPKACHOr0 y4acTKa IPhI3yHOB (T.€.,
FR1, FR2, FR3 u FR4) unn onpeneneHHoN KOMOUHALIUYM WHIHBUY AJIbHBIX
nonobnacreit (Hanpumep FR1 u FR2) u Oubnuorexkn n3BeCTHBIX
MOCJIEJOBATENBHOCTEH YeIOBEUECKIX BapHabeNbHBIX 00JacTel, KOTOpbIe
COOTBETCTBYIOT YKa3aHHOHN KapKacHOW nmoxobyiactu (HampuMep ¢ UCIOJb30BAHUEM
Hymepamuu no Ks0oty), u BeIOOpe uesoBedecKOoN Mociae0BaTEeIbHOCTH IS KaKION
nono0JlacTH UM KOMOWHAIIMH, KOTOpasi sIBJIsIeTCS Hanbojee CXOIHOH ¢
NoCJae0BaTeNbHOCTRIO IpbI3yHOB (Leung, 3asaBka Ha mateHT CIITA Ne

2003/0040606A1, onyonukoBaHHas 27 ¢pespans 2003 r.). Eme oqua MeTon OCHOBaH
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Ha MPUMEHEHUH KOHKPETHOTO KapKaCHOTO y4acTKa, BIBEJEHHOTO U3 KOHCEHCYCHOH
NOCJIEIOBATEIbHOCTH BCEX UEJIOBEYECKUX aHTHUTEN KOHKPETHOH MOATPYIIIBI JIETKUX U
TsDKENbIX nenei. OOUH U TOT K€ KapKACHBIA YYaCTOK MOXHO MPUMEHSTD IS
HECKOJIbKUX Pa3IM4YHbIX r'yMaHu3npoBaHHbix antuten (Carter u np., Proc. Natl. Acad.
Sci. USA, 89, 1992, c. 4285; Presta u ap., J. Immunol., 151, 1993, ¢.2623).

Tak:xe BaxHO, 4TOOBI aHTUTENA, OYAYUYH TYMAaHU3UPOBAHHBIMH, COXPAHSIN UX
BBICOKYIO a()MHHOCTB K AHTHUT'€HY U APYTHe LeHHble Ouojorndeckue cpoiicrea. s
peleHus 3TOH 3a4a4u COTJIACHO MPEANOUYTHTEIbHOMY CIIOCO0Y TYMaHU3UPOBAHHBIE
AHTHTEJA MMOJYYAlT ¢ TOMOIIBIO MPOIecca aHaIN3a POAUTENBCKUX
MOCJIEIOBATENbHOCTEH U PA3IMYHBIX KOHIENTYAJIbHBIX (CXeMaTUYECKHUX )
I'YMaHU3UPOBAHHBIX NMPOAYKTOB C UCIIOJB30BAHUEM TPEXMEPHBIX MOJEJIEH
POAUTENBCKUX U TYMaHU3UPOBAHHBIX MOCHenoBaTeNbHOCTEH. TpexMepHble MOenH
UMMYHOTJIOOYJIMHOB AOCTYIHBI M XOPOIIO U3BECTHBI CIIELHAINCTAM B JaHHOU
obnactu. JloCTymHBI KOMIBIOTEPHBIE TPOTPAMMBI, KOTOPbIE HILTIOCTPUPYIOT U
oToOpakarT BEPOATHBIE TPEXMEPHbIE KOH(POPMALIMOHHBIE CTPYKTYPHI BRIOPAHHBIX B
Ka4eCTBE MEPCIEeKTUBHBIX (KKAHIUIATOBY) MOCIEAOBATEIbHOCTEN
UMMYHOTJIO0OyIUHOB. OLEeHKa 3THX U300paskeHui MO3BOJIIET MPOAHATU3UPOBATH
BEPOSATHYIO POJIb OCTATKOB B MPOSIBICHUN (PYHKIUH TOCIEOBATEIBHOCTH
UMMYHOTJIOOYIHHA-KKaHAUAATAY, T.€. AHAJINU3 OCTATKOB, KOTOPbIE BIUSIIOT Ha
CIOCOOHOCTh UMMYHOTIOOYIMHA-«KAHU1aTa» CBA3BIBATHCS C AHTHTe€HOM. Takum
METOJIOM MOXHO 0TOMpaTh octaTku FR-y4acTka u 00beIUHATH OCTATKH, OJTYUYECHHBIE
U3 PELUNMUEHTAa U K UMIOPTHBIE» MOCIEAOBATEIbHOCTH TAK, YTOOBI MOJYy4aTh
TpebyeMbie XapaKTEPUCTHKH aHTUTEJIA, TaKHUe KaK MOBbIMEeHHast apGUHHOCTD K
aHTureHy(am)-muuieHu(siM). B mienom, ocraTku runepBapuOEIbHBIX YIACTKOB
HEMOCPEACTBEHHO U B HAUOOJIbIIEH CTEMEHN OKa3bIBAIOT BO3AEHCTBHUE HA CBA3BIBAHUE
AHTHUT€HA.

CoryiacHo ApyromMy BapHaHTy OCYIIECTBJIEHUS U300peTeHMUs
AHTHT€HCBS3bIBAIOLINE MOJIEKYJIBI, IPeaiaraeMble B HACTOSAIIEM U300peTeHNUH,
KOHCTPYHPYIOT TaK, 4TOOBI OHU 00Jiaiaiu MOBBIMEHHON apGUHHOCTHIO K
CBSI3BIBAHHIO, HAIIPUMED, C UCIOJb30BAHUEM METONOB, OMMMCAHHBIX B ONMYyOJNKOBAHHON
3asiBke Ha mateHT CIITA Ne 2004/0132066 na ums Balint u ap., monHOe comepikaHue

KOTOpOfI BKJIHOYEHO B HACTOAICEC OIIMCAHHEC B KQUYE€CTBC CCBIJIKH.
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CornacHO OAHOMY U3 BAPUAHTOB OCYINECTBIECHUS U300peTEeHUS
AHTUT€HCBA3bIBAIOLINE MOJIEKYJIBI, IPeAiaraeMble B HACTOSAIIEM U300 pEeTeHUH,
KOHBIOTHPYIOT C JOMOJHHUTENbHBIM ()PArMEHTOM, TAKUM KaK pagUOAKTHBHAS METKa
unu TokcuH. Takue koHblorupoBaHuble ACM MOXHO MOJydaTh MHOTOUHMCIEHHBIMU
METOJIaMH, XOPOIIO U3BECTHBIMU B JAHHOH 00JacTH.

Pa3nuuHble paiMOHYKINUIBl MOKHO IPUMEHSTh COTJIACHO HACTOAIIEMY
HU300pETEHUIO, U CIIEeINAINUCThl B TAHHOH 00JaCTH MOTYT JIETKO ONpPEAENUTh, KaKoki
pPanIMOHYKIUL SABIseTCS HanboJiee MPUTOAHBIM B Pa3JUYHBIX cuTyanusx. Hampumep,

311?1011 NpEeaCTaBIAeT COOOH XOPOLIO U3BECTHBIA PANHMOHYKJIHUA, TPUMEHAEMbIN s
LeJieHanpaBjieHHONH uMMyHoTepanuu. OJHaKO KIMHUYECKasi MPUMEHUMOCTD 1311?10)1a
MOXeT OBITh OTPAHUYEHA HECKOJbKUMHU (PAaKTOPaAMHU, KOTOPBIE€ BKIFOYAOT:
BOCHBMHUHEBHBIN (PU3NUECKUI TePUO MONypacnana; qerajoreHu3aus
HOAMPOBAHHOI'O AHTHTEJO KaK B KPOBH, TaK M B OOJACTAX OMYyXOJH; U
XapaKTePUCTUKU UCITYCKaHUS (HAIPUMED, BBICOKUI YPOBEHb raMMa-KOMIIOHEHTA), YTO
MOJKET OKa3aThCsl HE ONTHUMAJbHBIM JUISl TOKAJU30BAHHOIO OTJIOKEHHUS O3Bl B
onyxonu. C nosBnenuem donee 3P HekTUBHBIX XeTATUPYIOIMUX areHTOB BO3MOXKHOCTD
NPUCOCIMHEHHS K O€JKaM XeJaTUPYIOMHUX T'PYIII METAJJIOB MOBBICHIIA BO3MOKHOCTD
HCIIOJIb30BAHUS APYIUX PAJUOHYKIHUIOB, TAKUX KAK 111I/IH):[I/II‘/'I 51 9OI/ITTpI/II‘/'I. 9OI/ITTpI/II‘/'I
obyamaeT psAaOM MPEUMYINECTB MPU PATHONMMYHOTEPANIEBTUYECKOM NIPUMEHECHUU:
64-yacoB nepuoj nojiypacnana 9OI/ITTpI/I$I SIBJISIETCS AOCTATOYHBIM JJI HAKOTJIEHUS
aHTHUTENA OMYXOJbIO U, HAIPUMED, B OTIUYHE OT 1311?1011a, 901/1TTp1/11?1 HUCIyCKaeT TOJbKO
OeTa-my4u BBICOKOH 3Hepruu 0e3 HaKOMJIEHHUS raMMa-u3JydeHHs NIPH ero pacraae Ha
yudacTke TkaHu, nuametpom 100-1000 knerok. Kpome TOro, MuHUManbHoOe
KOJIMYECTBO MPOHUKAIOIIEH pagualuy MO3BOJIsSEeT BBOAUTh AHTUTENA, MEUEHHbIE
9OI/ITTpI/IeM, aMOynaTopHbIM O0bHBIM. Kpome TOTo, 1IIst yHUUYTOXKEHUS KIETKH He
TpeOyeTcss HHTEePHAIN3ALUsI MEUYEHOTO aHTUTENA, U MECTHOE UCTTyCKaHHE
HOHU3UPYIOWETO M3JIYUYECHUS NOJIKHO OBITh JIETAJNBHBIM JJIs1 TPUMBIKAIO IIIHX
ONYXOJEBBIX KJIETOK, JULUIEHHbIX aHTUT€Ha-MUILIEHHU.

O¢ddexTuBHBIE OMHOKPATHBIE NO3HI (T.€., TEpANeBTHIECKH 3P PeKTUBHBIC
KOJINYECTBA) MEUEHHBIX C IIOMOIIBIO 9OI/ITTpI/I$[ antuten k CD20 cocTaBasioT OT
npuMepHo 5 u g0 npumepHo 75 MKu, bonee npeanoururenabuo ot npumepHo 10 mo

npumepro 40 MKu. D¢ dexTuBHbie OMHOKpATHBIE HEAOIATHUBHBIE HO3bI (TIPH
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UCIIOJIb30BAHUH KOTOPBIX HE TpeOyeTcsl TPaHCIIAHTALMUSI KOCTHOTO MO3Ta), MEYEeHHBIX
C IOMOUIBIO 131I‘/'IO):[a antuten k CD20 cocTaBastoT OT NpUMepHO 5 U 10 npuMepHo 70
MKu, 6Gonee mpeanoYTUTENBHO OT MPpUMEPHO S u 1o npumepHo 40 MKu.
O¢ddexTuBHBIE OMHOKPATHBIE A0NATUBHBIE JO3BI (T.€. IPH NPUMEHEHHH KOTOPBIX
MOXKET MOTPeOOBaThCA ayTOJNOTHYHASA TPAHCIIJIAHTAIUS KOCTHOT'O MO3Ta) MEUYEHBIX C
MOMOUIBIO 131I‘/'IO):[a a"tuten k CD20 coctaBusitoT oT npuMepHo 30 u 1o npumepHo 600
MKu, 6onee mpeanodTuTeNbHO OT npuMepHO S0 u Menee yem npumepHo 500 mKu. C
y4eTOM TOTO, 4YTO XxuMepHoe anTuTeso kK CD20 obnanaer 6onee mpogOIKUTEIbHBIM
NEepHUOAOM MOJYKU3HU B KPOBOTOKE IO CPABHEHUIO C MBILIMHBIMU aHTUTEIAMH,

3¢ pexTuBHBIC ONHOKPATHBIE HeaOIATUBHBIE O3Bl (IIPU HCIOJIb30BAHUU KOTOPBIX HE
TpeOyeTcs TpaHCIUIaHTAMS KOCTHOTO MO3ra) MEYEHHBIX C MOMOIIBIO 1311?10)1a
xuMepHbIX aHTuTen k CD20 cocTaBnAoT oT npuMepHo 5 u 1o npumepHo 40 mKu,
Oosee mpenmouTuTeNbHO MeHee yeM npumepHo 30 MKu. Kputepun Busyanusanuu,
HamnpuMep, B Cllydyae UCIOJb30BaHUS B Ka4Ye€CTBE METKHU IIII/IHI[I/ISI, KaK MpaBuIIoO,
COCTaBJIAIOT MeHee npuMmepHo 5 MKu.

IIpu nedyeHun ¢ UCNOIB30BAHUEM PAaJMOAKTUBHO MeUeHHBIX aHTuTed k CD20
MOXHO HUCTIOJIb30BAaTh KaK OMHOKPATHYIO TE€PANEeBTHUECKYIO 00paboOTKy, Tak |
HECKOJIbKO 00padorok. M3-3a mpuUCYyTCTBUS PaIMOHYKIUIHOTO KOMIIOHEHTA
NPEeANOYTUTENBHO, UTOOBI Mepes JeUeHneM nepudepudecKue CTBOJOBbIE KIETKH
(«PSC») nnu xnetku KocTHOro Mo3ra («BM») Opin «coOpaHbI» € LENbI OIEHKU HX
CMOCOOHOCTH K BBDKMBAHHUIO B MPHUCYTCTBUH MOTEHIIMAIBHO CMEPTEIbHOM IS
KOCTHOT'O MO3Ta TOKCHYHOCTH paguanuu. BM w/unu PSC BeIIENAOT CTAHIAPTHBIMU
METOJIaMHU U 3aTE€M OUHINAIOT M 3aMOPAKUBAI0 IJIs1 BO3MOXKHOH penHpy3un. Kpome
TOro, Hauboyee MPEANOYTUTENBHO Mepea JEUYEHHEM MPOBOAUTD JUATHOCTHYECKOE
JO3UMETPUYECKOE HCCIeI0BAaHNE MAallMeHTa C IOMOIIBIO TUATHOCTUYECKOI0 MEYEHOTO
aHTUTeNa (HAampUMep C MOMOIIBIO HII/IHI[I/ISI), L[E€JIbI0 KOTOPOTO SIBJISIETCS TapaHTHUs
TOr0, YTO TEPANEBTUUECKOE MEYEHOE aHTUTENO (HaIpUMep C MOMOIIBIO 9OI/ITTpI/I$[) HE
KOHIIEHTPUPYETCS B U3JIUILIHEM KOJIHYECTBE B JHOOOM 3I0POBOM OpTaHe MJIM TKAHU.

[IpennodTUTENBHBIM BAPHAHTOM OCYLIECTBICHUS HACTOSIIEr0 H300peTeHMs
SIBJISIETCS] BbIJI€JIEHHBIN MOJMHYKJIEOTH, COAEP KAIIUN OCIeA0BaTEeNbHOCTb, KOTOPAas
KOAUPYET MOJUMENTH, UMEIOIUH aMUHOKUCIOTHYIO MOCIE0BATEIbHOCTb, KOTOPAas

npencraBiieHa HUXKe B Tabnuie 3. M300peTeHne OTHOCUTCS TaKKe K BbIIEJIEHHOM
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HYKJIEHHOBOM KHUCJIOTE, COJEePIKALIEN MOCIEeA0BATENbHOCTh, KOTOPAs MO MEHbIIEH
Mepe Ha 80%, 85%, 90%, 95%, 96%, 97%, 98% unu 99% uneHTUUYHA HYKJIEOTHUAHOMN
NOCJIEIOBATEIbHOCTH, KOTOpas MpeacTaBiieHa HIke B Tabauue 2. Crnenyrouium
BAPUAHTOM OCYILECTBJIECHUS U300pETEHUS SBISAETCS BbIACICHHAS HYKJICHHOBAS
KHUCJIOTa, COAepIKallasi MOCIeOBAaTENbHOCTD, KOTOPasi KOAUPYET MOJUNENTUS,
AMUHOKHMCJIOTHAS MOCIEeN0BATEIbHOCTh KOTOPOTO MO MeHbIneil mepe Ha 80%, 85%,
90%, 95%, 96%, 97%, 98% unu 99% ugeHTUYHA AMUHOKUCJIOTHOMU
NOCJIEIOBATEIbHOCTH, IpeacTaBiaeHHoH B Tabauue 3. ITog o6pem nzodpeTeHns
MOJANAanaeT TaKXKe BbIACIIEHHAs HYKJIEHMHOBAsl KUCJIOTA, COAepIKaIas
MOCJIEI0BATENbHOCTD, KOTOpask KOAUPYET NOJUNENTH], UMEIOIINH aMUHOKHUCIOTHYIO
MOCJIEIOBATEIBHOCTD JIFOOOH U3 MPEeACTaBICHHBIN B TabnuLe 3 KOHCTPYKIIUH C

KOHCCPBAaTUBHBIMHW aMHUHOKUCJIIOTHBIMU 3aMECHAMMU.
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Tabauua 2

KoncTpyknusa

HYKJ'IGOTI/II[Haﬂ MMoCJaCca0BaTCIbHOCTD

SEQ ID NO

B-HHI

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACACCTTCAGCTATTCTTGG
ATGAGCTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACGCACAGAAATTCCAAGG
AAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

29

B-HH2

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACGCCTTCAGCTATTCTTGG
ATGAACTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG

CAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

31

B-HH3

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACGCCTTCAGCTATTCTTGG
ATGAACTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG
CAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATCTGTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCAGCTAGC
ACC

33

B-HH4

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGAGCTTCAGTGAAGGTCTCCTGC
AAGGTCTCCGGATACGCGTTCAGCTATTCTTGG
ATGAACTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG
CAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

35
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KoncTpyknusa

HYKJ'IGOTI/II[Haﬂ MMoCJaCca0BaTCIbHOCTD

SEQ ID NO

B-HH5

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACGCGTTCAGCTATTCTTGG
ATGAGCTGGGTGCGGCAGGCGCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG
CAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

37

B-HH6

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACGCCTTCAGCTATTCTTGG
ATCAATTGGGTGCGGCAGGCGCCTGGACAAGGG

CTCGAGTGGATGGGACGGATCTTTCCCGGCGAT
GGGGATACTGACTACAATGGGAAATTCAAGGGC

AGAGTCACAATTACCGCCGACAAATCCACTAGC
ACAGCCTATATGGAGCTGAGCAGCCTGAGATCT
GAGGACACGGCCGTGTATTACTGTGCAAGAAAT
GTCTTTGATGGTTACTGGCTTGTTTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA

39

B-HH7

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACGCCTTCAGCTATTCTTGG
ATCTCGTGGGTGCGGCAGGCGCCTGGACAAGGG
CTCGAGTGGATGGGACGGATCTTTCCCGGCGAT
GGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGC
ACAGCCTATATGGAGCTGAGCAGCCTGAGATCT
GAGGACACGGCCGTGTATTACTGTGCAAGAAAT
GTCTTTGATGGTTACTGGCTTGTTTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA

41

B-HH38

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGCGCCTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACACCTTCACATACAGCTGG
ATGAACTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG
CAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

43
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KoncTpyknusa

HYKJ'IGOTI/II[Haﬂ MMoCJaCca0BaTCIbHOCTD

SEQ ID NO

B-HH9

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGCGCCTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACACCTTCAGCTATTCTTGG
ATGAACTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG
CAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

45

B-HL1

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGGCCTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACACCTTCACCTATTCTTGG
ATGCACTGGGTGCGGCAGGCCCCTGGACAAGGG

CTCGAGTGGATGGGACGGATCTTTCCCGGCGAT
GGGGATACTGACTACGCACAGAAATTCCAAGGA

AGAGTCACAATGACACGGGACACGTCCACTTCC
ACCGTCTATATGGAGCTGAGCAGCCTGAGATCT
GAGGACACGGCCGTGTATTACTGTGCAAGAAAT
GTCTTTGATGGTTACTGGCTTGTTTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA

47

B-HL2

GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGGCCACCGTGAAGATCTCCTGC
AAGGTGTCCGGATACACCTTCACCTATTCTTGG
ATGCACTGGGTGCAGCAGGCCCCTGGAAAGGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACGCAGAGAAATTCCAAGG
AAGAGTCACAATCACAGCCGACACGTCCACTGA
CACCGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAACCAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

49

B-HL3

GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGCCTGGGGCCACCGTGAAGATCTCCTGC
AAGGTGTCCGGATACACCTTCACCTATTCTTGG
ATGAACTGGGTGCAGCAGGCCCCTGGAAAGGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACAATGGGAAATTCAAGGG
AAGAGTCACAATCACAGCCGACACGTCCACTGA
CACCGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAACCAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA

51
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KoncTpyknusa

HYKJ'IGOTI/II[Haﬂ MMoCJaCca0BaTCIbHOCTD

SEQ ID NO

B-HL4

CAGATGCAATTGGTGCAGTCTGGCGCTGAAGTT
AAGAAGACCGGGAGTTCAGTGAAGGTCTCCTGC
AAGGCTTCCGGATACACCTTCACCTATTCTTGG
ATGAGCTGGGTGCGGCAGGCCCCTGGACAAGG
GCTCGAGTGGATGGGACGGATCTTTCCCGGCGA
TGGGGATACTGACTACGCACAGAAATTCCAAGG
AAGAGTCACAATTACCGCCGACAAATCCACTAG
CACAGCCTATATGGAGCTGAGCAGCCTGAGATC
TGAGGACACGGCCGTGTATTACTGTGCAAGAAA
TGTCTTTGATGGTTACTGGCTTGTTTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCAGCTAGC
ACC

33

B-HL3

GAAGTGCAGCTGGTGGAGTCTGGAGGAGGCTTG
GTCAAGCCTGGCGGGTCCCTGCGGCTCTCCTGT
GCAGCCTCTGGATTCACATTTAGCTATTCTTGGA
TGAACTGGGTGCGGCAGGCTCCTGGAAAGGGCC
TCGAGTGGGTGGGACGGATCTTTCCCGGCGATG
GGGATACTGACTACAATGGGAAATTCAAGGGCA

GAGTCACAATTACCGCCGACAAATCCACTAGCA
CAGCCTATATGGAGCTGAGCAGCCTGAGATCTG
AGGACACGGCCGTGTATTACTGTGCAAGAAATG
TCTTTGATGGTTACTGGCTTGTTTACTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCA

55

B-HL10

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCCCACTCCGAAGTGCAGCTGGTGG
AGTCTGGAGGAGGCTTGGTCAAGCCTGGCGGGT
CCCTGCGGCTCTCCTGTGCAGCCTCTGGATTCGC
ATTCAGCTATTCTTGGATGAACTGGGTGCGGCA
GGCTCCTGGAAAGGGCCTCGAGTGGGTGGGACG

GATCTTTCCCGGCGATGGGGATACTGACTACAA
TGGGAAATTCAAGGGCAGAGTCACAATTACCGC
CGACAAATCCACTAGCACAGCCTATATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGG

CTTGTTTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCAGCTAGCGAATTCTCGA

57

B-HLI11

CAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTG
GTCAAGCCTGGCGGGTCCCTGCGGCTCTCCTGT
GCAGCCTCTGGATTCACATTTAGCTATTCTTGGA
TGAACTGGGTGCGGCAGGCTCCTGGAAAGGGCC
TCGAGTGGGTGGGACGGATCTTTCCCGGCGATG
GGGATACTGACTACAATGGGAAATTCAAGGGCA
GAGTCACAATTACCGCCGACAAATCCACTAGCA
CAGCCTATATGGAGCTGAGCAGCCTGAGATCTG
AGGACACGGCCGTGTATTACTGTGCAAGAAATG
TCTTTGATGGTTACTGGCTTGTTTACTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCA

59
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KoncTpyknusa

HYKJ'IGOTI/II[Haﬂ MMoCJaCca0BaTCIbHOCTD

SEQ ID NO

B-HL12

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCTCACTCCGAAGTGCAGCTCGTGG
AGTCTGGAGCAGGCTTGGTCAAGCCTGGCGGGT
CCCTGCGGCTCTCCTGCGCAGCCTCTGGATTCAC
ATTTAGCTATTCTTGGATGAACTGGGTGCGGCA
GGCTCCTGGAAAGGGCCTCGAGTGGGTGGGACG

GATCTTTCCCGGCGATGGGGATACTGACTACAA
TGGGAAATTCAAGGGCAGAGTCACAATTACCGC
CGACAAATCCACTAGCACAGCCTATATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGG

CTTGTTTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCAGCTAGCGAATTCTCGA

61

B-HL13

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCTCACTCCGAAGTGCAGCTCGTCG
AGTCTGGAGGAGGCGTGGTCAAGCCTGGCGGGT
CCCTGCGGCTCTCCTGCGCAGCCTCTGGATTCAC
ATTTAGCTATTCTTGGATGAACTGGGTGCGGCA
GGCTCCTGGAAAGGGCCTCGAGTGGGTGGGACG
GATCTTTCCCGGCGATGGGGATACTGACTACAA
TGGGAAATTCAAGGGCAGAGTCACAATTACCGC
CGACAAATCCACTAGCACAGCCTATATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGG
CTTGTTTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCAGCTAGCGAATTCTCGA

63

B-HL14

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCTCACTCCGAAGTGCAGCTGGTCG
AGTCCGGAGGAGGCTTGAAGAAGCCTGGCGGG
TCCCTGCGGCTCTCCTGCGCAGCCTCTGGATTCA
CATTTAGCTATTCTTGGATGAACTGGGTGCGGC
AGGCTCCTGGAAAGGGCCTCGAGTGGGTGGGAC
GGATCTTTCCCGGCGATGGGGATACTGACTACA
ATGGGAAATTCAAGGGCAGAGTCACAATTACCG
CCGACAAATCCACTAGCACAGCCTATATGGAGC
TGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTG
GCTTGTTTACTGGGGCCAGGGAACCCTGGTCAC
CGTCTCCTCAGCTAGCGAATTCTCGA

65
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KoncTpyknusa

HYKJ'IGOTI/II[Haﬂ MMoCJaCca0BaTCIbHOCTD

SEQ ID NO

B-HL15

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCCCACTCCGAAGTGCAGCTGGTGG
AGTCTGGAGGAGGCTTGGTCAAGCCTGGCTCTT
CCCTGCGGCTCTCCTGCGCAGCCTCTGGATTCAC
ATTTAGCTATTCTTGGATGAACTGGGTGCGGCA
GGCTCCTGGAAAGGGCCTCGAGTGGGTGGGACG
GATCTTTCCCGGCGATGGGGATACTGACTACAA
TGGGAAATTCAAGGGCAGAGTCACAATTACCGC
CGACAAATCCACTAGCACAGCCTATATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGG

CTTGTTTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCAGCTAGCGAATTCTCGA

67

B-HL16

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCCCACTCCGAAGTGCAGCTGGTGG
AGTCTGGAGGAGGCTTGGTCAAGCCTGGCGGGT
CCCTGCGGGTCAGCTGCGCAGCCTCTGGATTCA
CATTTAGCTATTCTTGGATGAACTGGGTGCGGC
AGGCTCCTGGAAAGGGCCTCGAGTGGGTGGGAC
GGATCTTTCCCGGCGATGGGGATACTGACTACA
ATGGGAAATTCAAGGGCAGAGTCACAATTACCG
CCGACAAATCCACTAGCACAGCCTATATGGAGC
TGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTG
GCTTGTTTACTGGGGCCAGGGAACCCTGGTCAC
CGTCTCCTCAGCTAGCGAATTCTCGA

69

B-HL17

CGGAATTCGGCCCACCGGTGGCCACCATGGACT
GGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG
CCACAGGAGCCCACTCCGAAGTGCAGCTGGTGG
AGTCTGGAGGAGGCTTGGTCAAGCCTGGCGGGT
CCCTGCGGCTCTCCTGCGCAGCCTCTGGATTCAC
ATTTAGCTATTCTTGGATGAACTGGGTGCGGCA
GGCTCCTGGAAAGGGCCTCGAGTGGGTGGGACG
GATCTTTCCCGGCGATGGGGATACTGACTACAA
TGGGAAATTCAAGGGCAGAGTCACAATTACCGC
CGACAAATCCACTAGCACAGCCTATATGGAGCT
GAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGG
CTTGTTTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCAGCTAGCGAATTCTCGA

71

CurnanpHas
mocaea0Ba-
TEJIBHOCTD

VH

ATGGACTGGACCTGGAGGATCCTCTTCTTGGTG
GCAGCAGCCACAGGAGCCCACTCC

73
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KoncTpyknusa

HykneoTunHas nociegoBaTeabHOCTD SEQID NO

B-KVl1

GATATCGTGATGACCCAGACTCCACTCTCCCTG
CCCGTCACCCCTGGAGAGCCCGCCAGCATTAGC
TGCAGGTCTAGCAAGAGCCTCTTGCACAGCAAT
GGCATCACTTATTTGTATTGGTACCTGCAAAAG
CCAGGGCAGTCTCCACAGCTCCTGATTTATCAA
ATGTCCAACCTTGTCTCTGGCGTCCCTGACCGGT
TCTCCGGATCCGGGTCAGGCACTGATTTCACAC
TGAAAATCAGCAGGGTGGAGGCTGAGGATGTTG
GAGTTTATTACTGCGCTCAGAATCTAGAACTTC
CTTACACCTTCGGCGGAGGGACCAAGGTGGAGA
TCAAACGTACGGTG

75

CurnanpHas
mocaea0Ba-
TEJIBHOCTD

VL

ATGGACATGAGGGTCCCCGCTCAGCTCCTGGGC
CTCCTGCTGCTCTGGTTCCCAGGTGCCAGGTGT

77

TABJIULIA 3

Konctpyknmsa

AMWHOKHCIOTHAS IIOCICA0BATCIBHOCTD

SEQ ID NO

B-HHI1

QVOLVOSGAEVKKPGSSVKVSCKASGYTFSYSWMS
WVRQAPGOQGLEWMGRIFPGDGDTDYAQKFQGRVTIT

ADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLV
YWGOQGTLVTVSS

30

B-HH2

QVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWMN
WVRQAPGOQGLEWMGRIFPGDGDTDYNGKFKGRVTIT

ADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLV
YWGQGTLVTVSS

B-HH3

QVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWMN
WVRQAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTIT

ADKSTSTAYMELSSLRSEDTAVYLCARNVFDGYWLV
YWGQGTLVTVSS

B-HH4

QVOLVOSGAEVKKPGASVKVSCKVSGYAFSYSWMN
WVRQAPGOQGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS

B-HH5

QVOLVOQSGAEVKKPGSSVKVSCKASGYAFSYSWMS
WVRQAPGOQGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS

B-HH6

QVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWINW
VRQAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTITA
DKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLVY
WGQGTLVTVSS

B-HH7

QVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWISW
VROQAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTITA
DKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLVY
WGQGTLVTVSS

B-HH38

QVOLVOSGAEVKKPGASVKVSCKASGYTFTYSWMN
WVROAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS
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Konctpyknmsa

AMWHOKHCIOTHAS IIOCICA0BATCIBHOCTD

SEQ ID NO

B-HH9

QVOLVOSGAEVKKPGASVKVSCKASGYTFSYSWMN
WVRQAPGOQGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW

LVYWGQGTLVTVSS

B-HL1

46

QVOLVOSGAEVKKPGASVKVSCKASGYTFTYSWMH
WVROAPGOGLEWMGRIFPGDGDTDYAOQKFOGRVT
MTRDTSTSTVYMELSSLRSEDTAVYYCARNVFDGY
WLVYWGQGTLVTVSS

B-HL2

EVOLVOSGAEVKKPGATVKISCKVSGYTFTYSWMH
WVQOQAPGKGLEWMGRIFPGDGDTDYAEKFQGRVTI
TADTSTDTAYMELSSLRSEDTAVYYCATNVFDGYW
LVYWGQGTLVTVSS

B-HL3

EVOLVOSGAEVKKPGATVKISCKVSGYTFTYSWMN

WVOQQAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADTSTDTAYMELSSLRSEDTAVYYCATNVFDGYW

LVYWGQGTLVTVSS

B-HL4

OMQLVQSGAEVKKTGSSVKVSCKASGYTFTYSWMS
WVRQAPGOQGLEWMGRIFPGDGDTDYAQKFQGRVTIT

ADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLV
YWGQGTLVTVSS

B-HL3

EVOLVESGGGLVKPGGSLRLSCAASGFTFSYSWMN
WVRQAPGKGLEWVGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS

B-HL10

EVOLVESGGGLVKPGGSLRLSCAASGFAFSYSWMNW
VROQAPGKGLEWVGRIFPGDGDTDYNGKFKGRVTITA
DKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLVY
WGQGTLVTVSS

B-HL11

QVOQLVESGGGLVKPGGSLRLSCAASGFTFSYSWMN

WVRQAPGKGLEWVGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS

B-HL12

EVOLVESGAGLVKPGGSLRLSCAASGFTFSYSWMN
WVRQAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS

B-HL13

EVOLVESGGGVVKPGGSLRLSCAASGFTFSYSWMNW
VROQAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITA
DKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLVY
WGQGTLVTVSS

B-HL14

EVOLVESGGGLKKPGGSLRLSCAASGFTFSYSWMNW
VROAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITA
DKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLVY
WGQGTLVTVSS

B-HL15

EVOLVESGGGLVKPGSSLRLSCAASGFTFSYSWMNW
VRQAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTIT
ADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWL
VYWGOGTLVTVSS

B-HL16

EVOLVESGGGLVKPGGSLRVSCAASGFTFSYSWMNW
VRQAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITA
DKSTSTAYMELSSLRSEDTAVYYCARNVFDGYWLVY
WGQGTLVTVSS
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KoncTpykums AMWHOKHUCIIOTHAS MOCIEA0BATECIBHOCTh SEQ ID NO
B-HL17 EVOLVESGGGLVKPGGSLRLSCAASGFTFSYSWMN 72
WVRQAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTI
TADKSTSTAYMELSSLRSEDTAVYYCARNVFDGYW
LVYWGQGTLVTVSS
CurnanpHas MDWTWRILFLVAAATGAHS 74
nocjiaeoBa-
teapHOCTE VH
B-KV1 DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLY 76
WYLOKPGQSPOLLIYOMSNLVSGVPDRFSGSGSGTDF
TLKISRVEAEDVGVYYCAQNLELPYTFGGGTKVEIKR
TV
CurnanapHas MDMRVPAQLLGLLLLWFPGARC 78
nocjiaeoBa-
texpHOCTHh VL

JlpyruM NpeAnoyYTUTENbHBIM BAPUAHTOM OCYLIECTBJIEHUS HACTOSALIEr 0
HU300pETEeHHUs SABJISAETCS BbIASICHHBIN MOJUHYKIEOTU I, KOTOPBIH CONEPKUT
MOCJIEA0BATENbHOCTD, KOAUPYIOIIYIO MOJUNENTH, KOTOPBIM HMEeT aMUHOKHUCIOTHYIO
NOCJIE€IOBATEIbHOCTD, IpeACTaBIeHHYI0 Ha ¢ur. 1 unu dur. 2. M3obpereHue
OTHOCHUTCS TaK)Xe€ K BBIIEJIEHHON HYKJEUHOBOUN KUCJIOTE, COnepIKallein
MOCJIEN0BATEIbHOCTD, KOTOpasi o MeHblnel mepe Ha 80%, 85%, 90%, 95%, 96%,
97%, 98% unu 99% upeHTUYHA HYKJIEOTUHON NMOCIe0BaATENbHOCTH,
npencraBieHHoN Ha ¢ur. 5 wian ¢pur. 6. CreayrmuM BapHaHTOM OCYIIECTBIIEHHS
N300pETEeHUs SABJIAETCS BbIASIEHHAS HYKJIEHHOBAS KUCIOTA, KOTOPAasi COMEPKUT
MOCJIE0BATENbHOCTD, KOAUPYIOIIYIO MOJUNENTH I, aMUHOKUCIOTHAs
MOCJIEN0BATEIbHOCTh KOTOPOro no MeHbInel mepe Ha 80%, 85%, 90%, 95%, 96%,
97%, 98% unu 99% uaeHTUYHA aMUHOKHUCIOTHON MOCIe0BATEIBHOCTH,
npencraBieHHou Ha ¢ur. S unu ¢ur. 6. [Tog odbem n3odpeTeHns moaNanaeT Takxke
BblJl€JIEHHAs HYKJIE€UMHOBAasA KUCJIOTa, KOTOpask COAEP KUT MOCIE0BATEIbHOCTb,
KOJAUPYIOIYIO MOJUNENTH], aMUHOKHUCJIOTHAs MOCAe10BaTeIbHOCTh KOTOPOTO
npencraBieHa Ha ogHOH u3 ¢ur. 1, ¢ur. 2, pur. 5 unu dur. 6 ¢ KOHCEPBATUBHBIMU
AMUHOKHUCJIOTHBIMU 3aME€HaMHU.

CrnenyomuM BapHaHTOM OCYIIECTBJIECHHUS HACTOSIIEr0 H300PETEHUS SIBIAETCS
SKCMPECCUOHHBIN BEKTOP W/MIJIH KJIETKA-XO3HH, KOTOPBIE COAEPIKAT OAUH UIIU
HECKOJIbKO BBII€JIEHHBIX MOJUHYKJIEOTUOB, NIpeAJaraéMbplx B HACTOALEM
n300peTeHnN.

Kak nmpasuino, m00y0 KyJIbTHBUPYEMYIO KJIETOUYHYIO JUHHUIO MOKHO MPUMEHSATH

s skcnpeccuu ACM, mpenyaraeMoli B HacTosimeM u3odperenuu. B
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NpEeANOYTUTENbHOM BapuaHTe ocyinecTsieHus uzobperennss CHO-knerkn, BHK-
kneTku, NSO-knetku, SP2/0-kneTku, KIeTKH MUETOMbI TUHUM Y O, KJI€TKH MbILIIHHOM
muejgombl nuHUN P3X63, PER-ki1eTkn, PER.C6-kieTKkH UK KJIETKU THOPUIOMBI,
APYTHUe KJIETKH MJIEKOMUTAOUINX, KIETKH APOXKKENH, KIETKU HACEKOMBIX UJIU
pPacTUTENbHBIE KJIETKH UCIOJB3YIOT B KAY€CTBE OCHOBHON KJIETOYHOW JIUHUHM JJIs
CO3/1aHUsI KJIETOK-X035€B, MpeAaraéMblXx B U300peTeHUN.

Tepanesruueckywo 3¢ppexTuBHOCT ACM, npenyiaraeMbIx B HACTOSILIEM
N300pEeTEeHNH, MOKHO YCHJIMBATh, NOJyUYasi UX B KJIETKe-XO035IMHE, KOTOopas
JOTNOJHUTEIBHO 3KCHPECCUPYET NOJUHYKICOTH, KOAUPYIOIUN NOJUIENTH],
kotopsiii oonanaer GnTIII-akTuBHOCTBIO. B mpennodruTensHOM BapuaHTe
ocymecTBieHus: n3obperenus nmonunentua, odnanaromuii GnTIII-akTHBHOCTBIO,
NPENCTABJIAET COOOH CIUTHIN MOJHUMIENTHA, KOTOPBIH COAEPIKUT TOMEH JIOKAJTU3aLUH B
KoMIuiekce ['onpaxu npucymero kommiekcy I'onpaxu nonunentuga. CornacHo
APYTOMY NPEANOYTHTEIbHOMY BApPHAHTY OCYILIECTBICHUS N300pETEHHS HKCIIPECCHUS
ACM, npexnnaraeMbIx B HACTOSIEM H300PETEHNH, B KJIETKE-XO03sIMHE, KOTOpast
SKCIPECCUPYET MOJTUHYKJIEOTH ], KOAUPYIOIUI MOJUIIENTU I, KOTOPbIH o0nanaet
GnTIII-akTHBHOCTBIO, TPUBOAUT K monydeHuro ACM, koTopsie o0anamT
NOBBIIIEHHOHN aPUHHOCTBIO K CBsA3BIBaAHUIO ¢ Fc-penenTopom U MOBBILIEHHON
s pextopHoit pynkuumeii. Takum oOpa3oM, OOHUM W3 BAPUAHTOB OCYIIECTBJICHUS
HACTOSIIIEr0 U300PETEHUS SIBIAETCS KJIETKAa-X0341H, coueprkamas (a) BbIAEJICHHYIO
HYKJIEHHOBYI KHCJOTY, KOTOpPask COAEPKUT MNOCIEA0BATEIbHOCTh, KOJUPYIOLYIO
nonunentun, kotopeiit obnanaer GnTIII-akTuBHOCTBIO; U (0) BBIACICHHBIH
MOJIMHYKJIEOTHA, KOTOPbIA kogupyeT ACM, npenjaraeMyio B HaCTOAIIEM
U300peTEeHNH, TAKYIO0 KaK XHMMEpPHOE, MTPUMAaTH3UPOBAHHOE HJIM I'yMaHU3UPOBAHHOE
AHTUTEJNO, KOTOpOe CBs3bIBaeTcs ¢ yenoseueckuMm CD20. B npeanouTuteabHOM
BapuaHTEe OCylIeCTBIeHHs n3o0peTeHus nonunentun, obnanaromuii GnTIII-
AKTUBHOCTBIO, MPEACTABIsAET COOOH CIUTHIA MONUNENTH, KOTOPbIH CONEPIKUT
katanutuueckuin foMed GnTIII, a moMeHn nokanuzanuu B koMmiiekce I oabaxu
npeacTaBiseT cOOON TOMEH JIoKaau3auuu MaHHo3uaasel II. Meronsl monyueHus
TaKUX CJAMUTHIX MMOJUNENTUIOB U UX IIPUMEHEHUE JJIsl OJyUEHUs] AaHTUTE C
NOBBIIIEHHBIMU 3()EeKTOPHBIMHU QYHKIHUSMHI OMUCAHBI B IPEBAPUTEIBHON 3asiBKE HA
nateHT CITA Ne 60/495142, nonHoe conepkaHue KOTOPOH BKIIOYEHO B HACTOSIIEe

onucaHue B kauecTBe cchblIKU. COryiacHo Apyromy NpeanouTUTENbHOMY BapUaHTY
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ocymecTBieHus nu3obperenns xumepHas ACM npexncrasisier coboit XumepHoe
AHTUTEJIO UK ero parMeHT, KOTOpbie 00JagaloT CIOCOOHOCTHIO K CIEHUPUIECKOMY
CBSI3BIBAHHIO, CBOWCTBEHHYIO MbIIIHHOMY aHTUTeny B-LY1. CornacHo Hanbonee
NPEeANOYTUTEIbHOMY BAPUAHTY OCYLIECTBICHUS H300pETEHUS XUMEPHOE aHTUTEIO
comepKuT uenopedeckyro Fc-o0macte. CoriacHo ApyroMy mpeanoYTUTEITbHOMY
BapUAHTy OCYILECTBJEHUs AaHTUTEJNO SBJSIETCS MPUMATU3UPOBAHHBIM UIIH
I'YMaHU3UPOBAHHBIM.

CornacHO OAHOMY U3 BAPUAHTOB OCYINECTBICHUS U300pEeTEeHUsT OAUH WU
HECKOJIbKO MOJUHYKJIE0TUAO0B, koaupyomux ACM, npeajnaraemMble B HaCTOSLIEM
U300pEeTEHNH, MOKHO 3KCIPECCHUPOBATH MOJ KOHTPOJIEM KOHCTUTYTUBHOTO NMPOMOTOPA
WA B APYTrOM BApUAHTE PETYJIUPYEMON dKCIIPECCHOHHON cUCTeMBbl. IIpuemnemsle
peryiupyeMsie 3KCIIPECCHOHHbBIE CHCTEMBI BKIIOUYAOT (HO HE OTPAHUYUBASICh UMH)
pPeryJUpyeMYyI0 TETPALIUKINHOM 3KCIIPECCUOHHYIO CUCTEMY, HHAYLUPYEMYIO
SKAU30HOM 3KCIPECCUOHHYIO CUCTEMY, MEPEKII0YAEMYI0 ¢ TOMOIIBIO lac
SKCIPECCHOHHYIO CUCTEMY, MHAYLUPYEMYIO TNIFOKOKOPTUKOUAOM 3KCIIPECCUOHHYIO
CHUCTEMY, CUCTEMY C HCIIOJb30BAHUEM HHAYLUPYEMOTro TEMIepaTypoil MpoMoTOopa U
HHIYLUPYEMYIO METaJlJIOM MeTaJJIOTUOHEHHA 3KCIPECCUOHHYI0 cucTemy. Ecnu B
CHUCTEMY KJIETKM-XO3sIMHA BXOASAT HECKOJbKO Pa3IMYHbIX HYKJIEHHOBBIX KHUCIOT,
konupyromux ACM, npennaraeMsle B HACTOSAIEM H300PETEHHH, TO HEKOTOPBIE U3
HUX MOXHO 3KCIIPECCHUPOBATh NOJ KOHTPOJEM KOHCTUTYTUBHOIO IPOMOTOpA, a
Apyrue 3KCIpeccCUpoBaTh MO KOHTPOJIEM PEryjJupyemMoro npomoropa. 3a
MaKCUMAaJbHBIH YPOBEHb SKCIPECCUU MPUHUMAIOT HauboJiee BBICOKUI BO3MOKHBIN
ypOBEHb CTAOUIBHON 3KCMPECCUU MOJHUIENTHAA, KOTOPBII HE OKa3bIBAET
3HaYUTEJIbHOIO BPEeIHOI0 BO3AEHCTBHUS Ha CKOPOCTh KJIETOUYHOIO POCTa, U €ro MOXKHO
ONpPEeneNsATh C MOMOLIBI0 OOBIMHOTO SKCIEPUMEHTA. Y POBHH 3KCIPECCUU ONPENENISTIOT
METOJIaMH, XOPOIIO U3BECTHBIMU B JAHHOH 00JaCTH, B TOM YUCJE C IIOMOIIBIO
BectepH-010TTHHTA C HCTIOTB30BAHNEM aHTUTENA, CIELH(PUIECKOTO B OTHOLICHUHU
ACM, unu antuTena, cnenqupuueckoro Kk menTUAHON MeTke, cautoin ¢ ACM; u
metonoM HozepH-OoTTHHTa. B IpyroM BapuaHTe MOJHMHYKJIEOTHI MOXKET OBbITh
(YHKLHMOHAIBHO CBsA3aH C PEMOPTEPHBIM I'€HOM; YPOBHU 3Kcnpeccun xuMmepuoit ACM,
KoTopast uMeeT ap(PUHHOCTD CBA3BIBAHUS, MPAKTUUECKH TAKYIO )K€, KaK Y MBIIIHHOTO
anturena B-Lyl, onpenensdroT, oneHUBast CUTHAJI, KOTOPBIA KOPPEIUPYET C YPOBHEM

SKCIPECCUH PENOPTEPHOro reHa. PemopTepHblii reH MOXKHO TPaHCKPUOUPOBATH
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BMECTE C HYKJIEHHOBOM(aMm) KucinoTon(amu), Kotopasi(bie) KOTUPYeT(F0T) CIUTBIN
MOJUNENTH I, B BUAe oaHou moJsekyyabel MPHK; cooTBeTcTByOIMKE UM KOAUPYIOIIHUE
MOCJIEIOBATEIbHOCTH MOTYT OBITh CIUTHI INOO C MOMOILIBIO BHYTPEHHETO CaliTa BXOJa
B pubocomy (IRES) unu ¢ moMompr0 He3aBUCAIIETO OT K3Ma SHXaHCEpPa TPAHCIAIUN
(CITE). PennopTepHbIii reH MOXXHO TPAHCIUPOBATh B COYETAHUHU C IO MEHbIIEH Mepe
OIHON HYKJIEMHOBOM KUCIOTOH, Koaupyroumei xumepayro ACM, koTopast umeet
crienn(pMIHOCTD CBSI3BIBAHUS, MPAKTUYECKU TAKYIO K€, KaK Y MBIIIMHOTO aHTUTeNa B-
Lyl, ¢ oOpa3oBanuem ogHOH monunentuaHON uenu. HykJIeMHOBBIE KHCIOTHI, KOTOPBIE
konupyroT ACM, npeanaraeMble B HACTOAIIEM H300PETEHUH, MOXKHO (PYHKITMOHAJIBHO
CBSI3BIBATH C PEMOPTEPHBIM F'€HOM MOA KOHTPOJEM OJHOTO IMPOMOTOPA, TaK, YTOOBI
HYKJIEMHOBAasl KMCJIOTA, KOAUPYIOLIasl CIAUTHIA NOJUNENTU]] U PEOPTEPHBIl I'eH,
TpaHckpubuposanach ¢ Mosekyasl PHK, u3 xoTopoii B pe3ynpTare albTepHATHBHOTO
crutaiicuara oOpa3oBBIBANIMCH JIBE pa3audHble MosekyJbl MaTpuaHoi PHK (MPHK);
nocJie TpaHCIANUU OnHOM U3 obpazosasmnxcs MPHK monyuaroT penoprepHbiii 0€nok,
a mocJie TPAHCJSUUU BTOPON MOJY4YarOT YKA3aHHBIM CIUTBINA NOJUNENTHA.

I KOHCTPYHPOBAHUS SKCIPECCUOHHBIX BEKTOPOB, COAEPKAIIUX KOAUPYIOLIYIO
nocnenosarenbHOCTh ACM, KoTOpas MMeeT crnequpuIHOCTh CBA3bIBAHUS,
NPAaKTHYECKHU TAKYIO K€, KaK y MBIIIMHOrO aHTurena B-Lyl, napsany ¢
COOTBETCTBYIOLMMH TPAHCKPHUILHOHHBIMU/TPAHCISILHOHHBIMU KOHTPOJIUPYIO MU
CUTHaJIaMH, NPUMEHSIOT METO/Ibl, XOPOIIO U3BECTHbIE CIIeLUAaIUCTaM B TaHHON
obyacTu. ITH METOIBI MPEACTABIAIOT COOOH METONUKH i Vitro peKOMOMHAHTHOHN
JIHK, meToabl CUHTe3a U METOIbI PEKOMOMHAIINN/TEHETHYECKOW peKOMOUHAIINY in
vivo (CM, HallpuMep, METOABI, OMUcaHHble y Maniatis u np., MOLECULAR CLONING A
LABORATORY MANUAL, u3n-Bo Cold Spring Harbor Laboratory, N.Y. (1989) u
Ausubel u np., CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, u3a-so Greene
Publishing Associates and Wiley Interscience, N.Y (1989).

Jns skcnpeccuu kogupyroiien nocinenosarenbHocTd ACM, npennaraemotii B
HACTOSIIIEM H300PETEHNH, MOXKHO MCIIOIb30BATh PA3JIUYHbBIE CHCTEMBI
SKCIPECCHOHHBIX BEKTOPOB-X03sieB. [IpennodTuTenbHO KIeTKU MJIEKOIUTAI0 IUX
NPUMEHSIOT B KAUECTBE CHCTEM KJIETOK-X035€B, TPAaHCPEKTUPOBAHHBIX
SKCIPECCUOHHBIMHU BEKTOPAMHU B BUAE pekoMOnMHaHTHOH muazmuaHoi JHK nnn
pexombunanTHOU kKocmunuoi JJHK, koTopbie cogepskaT KOIUP YOI VIO

NOCJIEIOBATEIbHOCTD MPEACTABISAIOLIEr0 HHTEPEC OeIKa U KOAUPYIO LY IO
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MOCJE0BATENbHOCTh CIUTOr0 nojunentuaa. Hanbosee npenmouTUTENbHO B KaU€CTBE
cucteMbl ki1eTku-xo3siuHa npuMeHstoT CHO-knerku, BHK-kneTtku, NSO-kneTku,
SP2/0-kneTku, KIeTKU MUeJOMBbl JUHHHU Y O, KJIETKH MBIIIUHON MHEJIOMBbI TIMHUHU
P3X63, PER-knetku, PER.C6-kneTKku MM KJIETKH THOPUIOMBI, APYTUE KJIETKH
MJIEKOTIUTAIO UX, KJIETKU IPOKIKEH, KIETKH HACEKOMBIX U PACTUTEIbHBIE KJIETKH.
Hexoropsle mpuMepsl 3KCIPECCUOHHBIX CUCTEM U METOIOB 0TOOpA AaHBI B
ClleIyIIUX NMyOJUKAaUsIX U MPUBEISHHBIX B HUX ccbuikax: Borth u np., Biotechnol.
Bioen. 71(4), 2000-2001, cc. 266-273, Werner u ap., Arzneimittelforschung/Drug
Res. 48(8), 1998, cc. 870-880, Andersen u Krummen, Curr. Op. Biotechnol. 13, 2002,
cc. 117-123, Chadd u Chamow, Curr. Op. Biotechnol. 12, 2001, cc. 188-194 u
Giddings, Curr. Op. Biotechnol. 12, 2001, cc. 450-454. B anbTepHaTUBHBIX BapHaHTaX
OCYIIECTBJIEHUS U300pEeTEHNsT MOKHO IPUMEHSTh IPyTHe CHCTEMbl HA OCHOBE
SYKApPUOTHUYECKHUX KJIETOK-X035€B, TAKHE KaK KJIETKH APOXKIKeH,
TpaHC(HOPMHUPOBAHHBIE PEKOMOWHAHTHBIMH APOKKEBBIMH YKCIPECCHOHHBIMU
BEKTOPaMH, KOTOpbI€ COAep KaT MOCAel0BaTeNbHOCTb, koaupyouyw ACM,
npeajaraeMyr B HaCTOSIIEM U300PETEHNH; CUCTEMBI KIIETOK HACEKOMBIX,
3apa’KeHHbIX PEKOMOMHAHTHBIMH BUPYCHBIMH 3KCIIPECCUOHHBIMU BEKTOPAMHU
(HampumMep OaKyJIOBUPYCHBIMH), COAEPKAIMUMH KOAUPYIOMYIO MOCIEI0BATEIbHOCTD
xumepHOit ACM, KoTOpast UMeeT CeU(PUIHOCTD CBSA3BIBAHUSA, MPAKTUUECKH TAKYIO
e, KaK y MBIIIUHOTO aHTuTena B-Lyl; cHCTeMBI paCTUTENBHBIX KIETOK, 3apaKEHHBIE
PEKOMOMHAHTHBIMH BUPYCHBIMH 3KCIPECCHOHHBIMU BEKTOpPaM (HampuMep BUPYCOM
MO3auKHu UBeTHOH kanmyctel, CaMV; Bupycom mo3auku tabaka, TMV), unu
TpaHCHOPMHUPOBAHHBIE PEKOMOUHAHTHBIMY IJIA3MHIHBIMHU 3KCIPECCHOHHBIMU
BekTOpamu (Hanpumep Ti-mia3zMuaHBIME), KOTOPBIE COAEPKAT KOAUPYIOIIYIO
nocnenosarenbHOCTh ACM, npennaraeMoii B ©I300pETEHUH; UM CUCTEMbI HA OCHOBE
KJIETOK KHBOTHBIX, 3apaKEHHBIX PEKOMOWHAHTHBIMU BUPYCHBIMH 3KCIPECCHOHHBIMU
BeKTOpaMu (HanmpuMep aJeHOBUPYCHBIMH, Ha OCHOBE BHPYCa OCIIBI), BKJIIOYAs
KJIETOYHbIE TUHUH, CKOHCTPYHPOBAHHBIE TAK, UTO OHH COAEPIKAT MHOKECTBO KOIMUM
JHK, xonupyromei xumepHyio ACM, koTopasi uMeeT cnelu(UIHOCTb CBSI3bIBAHUS,
NPAKTUYECKH TAKYIO JK€, KaK Y MbIIIUHOro antutena B-Lyl, roe xonuu nu6o
crabmirpHo amnnupunupyoTes (CHO/dhfr), nubo HecrabunbaO aMmnpuuupyOTCs B
IBOMHBIX MUKPOXPOMOCOMAaxX (HalpUMep MBIIINHBIE KJIeTOUHble THHUN). CormacHo

OHOMY W3 BapUAHTOB OCYILIECTBICHUS U300PETEHHS BEKTOP, COAEP KAt
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NONMMHYKJIeOTUA(bI), KOTOpBIH(bIe) KonupyeT(roT) ACM, npeanaraemMyro B
U300peTeHNH, SABISETCS MOJUIUCTPOHHBIM. Kpome Toro, coriiacHo OgHOMY M3
BAPHUAHTOB OCYINECTBIEHUs n300peTeHus ykasannas Boime ACM npexncrasiser co0oi
AHTUTEJO UNHU ero pparMeHT. B mpenmouTuTenbHOM BapUaHTE OCYLIECTBICHHS
uzobperenusi ACM mpencrapisier co00M T'yYMaHU3UPOBAHHOE AHTUTEIO.

B cnocobax, mpennaraeMbIX K HaCTOsIIIEM H300pETEHUH, MTOHITHE «CTA0UIbHAS
SKCIpPeCcCHUs», KaK MPaBWIO, IPEANOYTUTEIbHO OTHOCUTCS K KPAaTKOBPEMEHHON
SKCIPECCUU, TOCKOJIBKY MPHU 3TOM OOBIUHO MOJYUYaOT 00Jiee BOCIIPOU3BOANMBIE
pe3yJIbTATHI, & TAK)KE 3TO OOJIbIIE COOTBETCTBYET KPYIMHOMACIITAOHOMY
npou3BOACTBY. [IOMUMO MpUMEHEHNs SKCIIPECCHOHHBIX BEKTOPOB, KOTOPbIE CONEPIKAT
BUPYCHBIE CANThl HHUIIMALNY PEILUIMKALNU, KJIETKH-X035€Ba MOXHO
TpaHCHOPMHUPOBATH COOTBETCTBYIOINMHU KOJUPYIOIINMH HYKJIE€HHOBBIMHU KHCIIOTAMH,
KOTOPBIE HAXOASTCS MOJ KOHTPOJIEM COOTBETCTBYIOLUIUX KOHTPOIUPYIOIHUX
SKCIPECCUIO 3JIEMEHTOB (HampuMep MPOMOTOPHBIE, SHXaHCEPHbBIE
MOCJIeIOBATENbHOCTH, TEPMHUHATOPBI TPAHCKPHUIILIUH, CAHTHI TOTHAACHIITUPOBAHUS U
T.1.), U ceekTupyemMbiM MapkepoM. ITocne nuaTponykuuu uyxeponnoi JJTHK
CO3JaHHBIM KJIETKaM MOKHO J1aBaTh PacTH B TeueHue 1-2 nHei B odorameHHbIX
cpelnax, a 3aTeM NEePEeHOCUTh Ha CeleKTUBHbIE cpenbl. CeNeKTupyeMblid MapKep B
PEKOMOMHAHTHBIX MJIa3MHUAAX MPUIAET YCTOMYMBOCTD K CENIEKTHPYIOLIEMY areHTy U
MO3BOJISIET OTOUPATH KJIETKH, B XPOMOCOMAaX KOTOPBIX MPUCYTCTBYET CTAOUIBHO
UHTETPUPOBAHHAS IJIA3MHU/IA, U BBIPAIINBATEL 10 00pa3oBaHUs 04aroB, KOTOPHIE B
CBOIO OYepelb MOXXHO KJIOHUPOBATh M PA3MHOXKATh C MOJYUYEHHUEM KJIETOUYHBIX JIMHUH.

MO’KHO IPUMEHSTh MHOTOYHCJIEHHBIE CHCTEMBI CEJIEKIINH, BKIt04as (HO He
OTPaHUYUBASACh MU ) T€Hbl THMHUANHKUHA3BI reprieca npocroro (Wigler u ap., Cell 11,
1977, ¢. 223), runokcanTuH-ryanuH-pocopudosmarpanchepassl (Szybalska u
Szybalski, Proc. Natl. Acad. Sci. USA 48, 1962, c. 2026), u aneHuH-
dochopudosunrpanchepassl (Lowy u ap., Cell 22 1980, ¢. 817), KOTOpbIE MOKHO
NPUMEHSTE B t -, hgprt - unu aprt’ -KjeTKax cOOTBETCTBEHHO. KpoMe TOro, MOKHO
UCIIONIb30BAaTh YCTONYMBOCTb K aHTUMETA0O0IUTaM B Ka4eCTBE OCHOBHI 1J1s1 oTOOpa
reHa dhfr, koTopslii mpuaaeT ycTouynBoCcTh kK MeToTpekcary (Wigler u np., Natl.
Acad. Sci. USA 77, 1989, ¢. 3567; O'Hare u np., Proc. Natl. Acad. Sci. USA 78,
1981, ¢.1527); rena gpt, KOTOPBIA MPUAAET YCTOHUYUBOCTh K MUKO(QEHOIBHONW KUCIIOTE

(Mulligan u Berg, Proc. Natl. Acad. Sci. USA 78. 1981, ¢. 2072); reHa neo, KOTOpPbIi
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npugaer yctoiunBocTh K amuaornuko3uny G-418 (Colberre-Garapin u np., J. Mol.
Biol. 150, 1981, c. 1; u rena hygro, KoTopsIif mpugaeT yCTOWUYUBOCTh K THUTPOMULIHY
(Santerre u np., Gene 30, 1984, ¢. 147). B Hacrosimee BpeMsi OMHUCAHbI
JIOTIOTHUTEJIbHbIE CEJIEKTUPYEMBbIE TeHBI, TakKue Kak trpB, koTopblii oOycioBiuBaeT
BO3MOXXHOCTh KJIETOK YTHJIM3UPOBATH HHAOJ BMecTO Tpuntodana; hisD, koropsii
00yCIIOBIMBAET BO3MOXKHOCTD KJIETOK YTHJIU3UPOBATH TMCTUHOJN BMECTO F'MCTHANHA
(Hartman u Mulligan, Proc. Natl. Acad. Sci. USA 85, 1988, ¢. 8047), cucrema
rnyramuHcuHTa3bl, 1 ODC (opHUTHHAEKapOOKCHIIa3a), KOTOPBIA IPUAAET
YCTOWYHMBOCTh K HHTUOUTOPY OpHUTHHAEKapOOKcuaasel, 2-(aupropmernn)-DL-
opautury, DFMO (McConlogue, B: Current Communications in Molecular Biology,
u3a-so Cold Spring Harbor Laboratory (1987)).

B HacTosimem n3o0peTeHNN OMHUCaH Takxke crmocod Mogudukanuu npodus
rnuko3unupoanuss ACM, nmpeaiaraeMblx B HACTOAIIEM H300pETEHUN, KOTOPbIE
NPOAYLHUPYIOTCS KJIETKONH-XO03IMHOM, 3aKITIOUAOLUIUNACS B TOM, YTO 3KCIPECCUPYIOT B
KJIETKEe-X035IMHe HYKJIC€UHOBYIO KUCIOTY, Koaupyromyw ACM | npeanaraemyro B
N300peTEeHNH, U HYKJIEHHOBYIO KUCIOTY, KOAUPYIOIYIO MOJUIIENTH I, KOTOPbIH
obnamaetr GnTIII-akTUBHOCTBIO, HIJIM BEKTOP, COAEPIKALIUN YKa3aHHbIe such
HYKJICMHOBBIE KHCIOTHL. IIpennouturenbHo MOAUGUIUPOBAHHBIA MOJTUIETITH
npencrasisieT cobolt IgG unu ero ¢pparment, conepxamuii Fc-obmacts. B ocobenno
NPEeANOYTUTEIbHOM BapHaHTe ocylnecTsieHus nuzobperenns ACM npencrasnser
co00# ryMaHU3UPOBAHHOE AHTUTEJIO HJIU ero pparMeHT.

Monuduunposanasie ACM, nponyuupyemblie KI€TKaMH-X0351€BaAMH,
npenajiaraeMbIMH B U300peTEHUH, B pe3yabTaTe MOAN(PUKAINN 00JanaroT
NOBBIIEHHOH aQ(pUHHOCTHIO K CBA3BIBAHUIO ¢ Fc-penentopoM u/uiu mOBBILIEHHON
s dexTopHoit pyHkumeii. B 0coOO€HHO MpeaMmOYTUTEIbHOM BApPHAHTE OCYINECTBICHUS
uzooperenuss ACM mnpezncrasisieT coO0H ryMaHU3UPOBAHHOE AHTUTENO HJIH €Tr0
dbparmenT, conepxkamuii Fc-obnacte. [IpennoururenbHo noBbilneHHast aQhUHHOCTD K
CBSI3BIBAaHHIO C Fc-perenTopomM nmpeactasiseT coOOH MOBBILIIEHHOE CBS3bIBAHHUE C
aktusupyromuM Fcy-penentopom, TakuM kak FcyRIIla-penenTtop. IloBeimennas
s dexTopHas QyHKUUS MPEATOYTUTEIBHO MPEACTABISICT COOON MOBBIIIEHUE OJTHOH
UM HECKOJIBKUX CIENYIOIMNX (PYHKLIHI: MOBBILIEHHAS aHTUTEI03aBUCHUMAasl KJIETOYHO-
OTIOCPEOBAHHAS LIUTOTOKCUYHOCTD, MOBBIIIEHHBIH aHTUTEI03aBUCHMBbIH KJIETOYHO-

onocpenoBaHubiil parountos (ADCP), nmoBbIlIeHHAs] CEKPELUs TUTOKHHOB,
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MOBBIIIEHHOE ONOCPEOBAHHOE UMMYHHBIM KOMILIEKCOM MOTJIOLEHHE aHTUTeHa
AHTUTEHIPE3CHTUPYIOLUMHU KJIeTKaMU, MOBbllIeHHas Fc-3aBucumas kjieTouHo-
ONOCpeAOBaHHAsA [IUTOTOKCUYHOCTD, MOBbILIEHHOE CBsi3bIBaHUe ¢ NK-kieTkamuy,
NOBBILIEHHOE CBS3BIBAHUE C MaKpodaramu, MOBBILIEHHOE CBSI3bIBAHHE C
nonmumopHosaepHbIME KieTkamMu (PMN), mOBBILIIEHHOE CBSI3bIBAHHE C MOHOLIUTAMH,
MOBBIIIEHHOE NMEPEKPECTHOE CBA3bIBAHNE CBSI3aHHBIX C MUIIEHbI AHTUTE,
MOBBIIIEHHAs HEMOCPEACTBEHHAs Nepefaya CUrHaia, UHAYIUPYIOIIero anonTos,
MOBBIIIEHHOE CO3pEeBaHUE JEHAPUTHBIX KJIETOK U NMOBbIIeHHOe T-ki1eTouHoe
NpUMHPOBaHUE.

B nHacrosimem n3o0peTeHUN mpeiokeH Takxke cnocod monyuenus ACM,
npeajaraeMoil B HacTosieM H300pEeTeHUH, KOTopasi UMeeT MOAU(UIIUPOBAHHBIE
OJINTOCAXapHUbl B KJIETKE-XO3IMHE, 3aKJIIOYAIOIHUICS B TOM, YTO (2) KYJbTUBHPYIOT
KJIETKY-X0351MHa, CKOHCTPYUPOBAHHYIO JJIs 3KCIIPECCUU MO MEHbIIEH Mepe OAHOU
HYKJIEMHOBOW KUCJIOTHI, KOAUPYIOMIEH moaunenTu, Kotopeiii odnagaer GnTIII-
AKTUBHOCTBIO, B YCJOBUAX, KOTOPBIE MO3BOJIAIOT OCYIECTBIATh MPOU3BoACTBO ACM,
npeniaraeMoi B HacTOsIeM u300peTeHun, rae nojaunentun, odmagaromuit GnTIII-
AKTUBHOCTBIO, KCIIPECCHPYIOT B KOJUYECTBE, JOCTATOYHOM JJII MOAUDHUKALIUN
onmurocaxapunos B Fc-o6mactu ACM, nmponyuupyeMoit KJIeTkou-xo3siuHoM; U (0)
BbIIEJAIOT YKazaHHyo ACM. B npeanouruTeIbHOM BapUaHTE OCYILECTBICHUS
nzo0perenus nogunentun, odnanaromuit GnTIII-akTHBHOCTBIO, TIpencTaBIsieT cOOOM
CIUTBHIN MOJUMIENTHA, KOTOPBIH HeceT kaTanutudeckuit nomen GnTIII. B ocoGenno
NPEeANOYTHTEIbHOM BAPHAHTE OCYINECTBIEHUS N300PETEHHUS CIUTBIN MOJUITENTH]
COZEPKUT IOMOJHUTENbHO JJOMEH JIOKAIU3aluU B KOMIIekce I oap/ku npucyiero
KoMILIeKkCy ['opku monunenTuaa.

IIpennouTuTeNnbHO AOMEH JIOKAJU3aluu B KoMIuiekce ['onpasku npencrasiaseT
coboit nomen jokanuzanuu MmanHo3uaassl 11 wnn GnTI. B anpTepHaTHBHOM BapuaHTe
JOMEH JIOKAJIU3aINN B KOMIUJIEKCe [ ONbJIKH BBIOUPAIOT U3 TPYIIIBL, BKIKOYAOMIEH:
JOMEH JoKaau3anuu ManHo3ugassl I, nomen mokanusanuu GnTIl u nomen
nokanu3anuu o-1-6 koposoit pykosunarpanchepassl. ACM, noaydeHHbIE ¢ MTOMOIIBIO
croco0oB, mpeayiaraeMbIX B HACTOAIEM HU300peTeHNH, 00J1aal0T MOBBILIEHHON
aPUHHOCTBIO K CBSA3BIBAHHUIO ¢ Fc-perenTopoM u/uiau noeblieHHON 3¢ pexkTopHOH
¢yukumeit. [IpennodTutensHO MoBbIIEeHHAs 3 PeKTopHast QYHKIHUSA IPEeACTABIAECT

co00il 0gHY UM HECKOJBKO clenymux ¢yHKunil: moBsimmenHas Fc-3aBucumas
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KJIETOYHO-OTIOCPEAOBaHHAsI HUTOTOKCHYHOCTD (BKJIFOUAS MOBBIIIEHHYIO
AHTUTEJI03aBUCUMYIO KJIETOYHO-OMOCPEIOBAHHAS HUTOTOKCUYHOCTD), MOBBIIIEHHBIN
AHTUTEJI03aBUCUMBIN KJIETOUHO-OonocpenoBanHbiil paronuto3 (ADCP), noBbimmeHHas
CeKpelusi HUTOKHHOB, IOBBIIIEHHOE ONMOCPEJOBAHHOE UMMYHHbBIM KOMILJIEKCOM
MOIJIOUIEHNE AaHTUI€HAa aHTUT€HIIPE3EHTUPYIOIUMU KJI€TKaMHU, OBBILIEHHOE
cBs3biBaHne ¢ NK-KieTkaMu, TOBBIIIEHHOE CBs3bIBAHUE C Makpodaramu,
MOBBIIIEHHOE CBsI3bIBAHME C MOHOLIMTAMHU, MOBBIIIEHHOE CBA3bIBAHUE C
nouMOpHOSAEPHBIMH KJIETKAMHU, OBBILIEHHAs! HEMTOCPEACTBEHHAs Iepeaada
CUTHAaja, MHAYLHPYIOIEro anonTo3, MOBbIIIEHHOE IEPEKPECTHOE CBA3bIBAHUE
CBSI3BIBAIOININXCS C MUIIEHbIO aHTUTEJ, MOBBILIEHHOE CO3pEBAHNE NEHAPUTHBIX KIETOK
unu nosbimeHHoe T-knerounoe npumupoBanue. [loseimmennas adppUHHOCTD K
CBSI3BIBAHUIO C FCc-penenTopoM MpenmnouTHTENbHO MPEACTAaBIAET COOON MOBBILIEHHOE
CBA3BIBAHME C akTUBHUpYHOIIUMHU Fcy-penentopamu, Takum kak FcyRIIla-penentop. B
0COOEHHO MPEeANOYTUTEIbHOM BapHaHTE OCyIlecTBiIeHHus n3obperenus ACM
NPEeaCTaBJIAET COOONH TYMaHU3UPOBAHHOE AaHTUTENO UIU €ro (PparMeHT.

Eme onHNM BapuaHTOM OCYLIECTBICHUS HACTOSAIIEr0 H300pETEHUS SABIACTCS
xumepHass ACM, koTopas UMeeT Criequ(PUIHOCTD CBSA3BIBAHUS, IPAKTUUECKH TAKYIO
e, KaK y MBIIIUHOTO aHTUTeNa B-Lyl, monydeHnHnas cnocobamu, rpenjiaraeMbIMH B
n300pEeTEeHNH, C TOBBILIEHHBIM COAEPKaHNeM OMCEKIIMOHHBIX onurocaxapunos B Fc-
obnacTu ykazanHoro nojunentuga. [logpasymesaercs, uto k Takum ACM oTHOCSTCS
aHTHTeNa U uX QparMeHTsl, coaepxamue Fc-o6nacte. B npexnoururensaom
BapuaHTe ocyuiecTBieHus nzobperenuss ACM npexncrasnsier coOoi
I'YMaHHU3HPOBAHHOE aHTUTENO. B 0HOM M3 BapUaHTOB OCYINECTBIEHUS U300peTEeHUs
NPOLEHT OUCEKUMOHHBIX onurocaxapunos B Fc-obmactu ACM cocTaBisieT mo
MeHblIel Mepe 50%, Oosee MpeanouTUTENbHO MO MeHbIneH Mepe 60%, Mo MeHbIIeH
mepe 70%, no menbineit mepe 80% nunu nmo MeHbie Mmepe 90% u Hanbomee
NPEaNOYTUTENBHO MO MeHblIeH Mepe 90-95% ot obmero coxepkaHus
onurocaxapunos. CoryiacHo clenyoIineMy BapUaHTy OCYIIECTBIEHUS U300peTeHUs
ACM, nonydeHHasi ciocobamMu, nmpeajaraeMbIMU B H300pETEHUH, UMEET MOBBIIIEHHOE
comeprkanne HepyKO3MINPOBAHHBIX onurocaxapunos B Fc-obnactu B pe3ynbrare
MOU(PUKALMH OJIUTOCAXaPUIIOB C MOMOINBIO CITOCOOOB, MpeaIaraéMbIX B HACTOSIIEM
nzobpereHnu. B 0oqHOM M3 BapHaHTOB OCYINECTBICHUS U300PETEHUS MPOLEHT

He(pYKO3UIMPOBAHHBIX OJIMTOCAXAaPHUAOB COCTABIISIET MO MEHbLIEH Mepe 50%,
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NPEeANOYTUTENbHO O MeHblnel Mepe 60%-70%, Hanbosee MPEeATOUYTUTEIBHO MO
MmeHnblnel mepe 75%. HedykosunupoBaHHbIe ONIUTOCAXaPUIAbI MOTYT OBITh THOPHAHOTO
WU KOMIUIeKCHOTO THna. CornacHo 0cOOEHHO MPEANOYTUTEIbHOMY BapUAHTY
ocymecTBieHus: n3odbperenuss ACM, noyiiyueHHass B KJIETKAX-X035€BaX U C MOMOIIBIO
croco0oB, mpeaaraeMelx B H300peTeHnn, 00J1aiaeT MOBBILIEHHBIM COAEPKAHNEM
OMCEeKUNOHHBIX He(PYKO3UINPOBAHHBIX OJUrocaxapunos B Fc-obmacTu.
bucexkunoHHble HEPYKOZMITUPOBAHHBIE OJUTOCAXAPHUABI MOTYT OBITh THOPUIHBIMU UIIU
KOMIUIEKCHBIMH. B 4acTHOCTH, ctocoOBI, IpeaaraeMble B HAaCTOSIIIEM U300pETEHUH,
MO>KHO UCHONBb30BaTh Ajs nonydeHus ACM, B KOTOpbIX o MeHblIel Mepe 15%,
Oojiee MpenMmoOYTUTEBLHO MO MeHbIel Mepe 20%, emie OoJjiee MPeAMOYTUTENIHHO 10
MeHblIeH Mepe 25%, eme Oosee MpeAnoYTUTENbHO o MeHblIel Mepe 30%, Hanbonee
NPEeANOYTUTENbHO MO MeHbInel Mepe 35% onurocaxapunos Fc-obmactu ACM
SBISAIOTCS OUCEKIIMOHHBIMHU HepyKo3unupoBaHHbIMU. CriocoObl, mpeaiaraeMbie B
HACTOsIIIEM H300PETEHNH, MOXHO NMPUMEHSTh TaKXXe IJIs MOJYUYEeHHUs MOJHIENTHAOB, B
KOTOpPBIX IO MeHbIneH Mepe 15%, npennmoururenbHO Mo MeHbineil Mepe 20%, Oonee
NPEeANOYTUTENBHO MO MeHbIneH Mepe 25%, eme Oojee MPeANnOYTUTENBHO 110 MEHbIIEH
mepe 30%, Hanbosiee MPenmoUTUTENbHO IO MEHbIIEH Mepe 35% onurocaxapuuos B
Fc-obnactu nmonunentuaa sBASIOTCS OUCEKITMOHHBIMA THOPUIHBIMH
He()yKO3UTUPOBAHHBIMH.

CrnenymomuM BapHaHTOM OCYIIECTBJIECHHUS HACTOSIIEr0 H300PETEHUS SIBIAETCS
xumepHass ACM, koTopast UMeeT Crieu(pUIHOCTh CBA3BIBAHUS, TPAKTUUECKH TAKYIO
e, KaK y MBIIIUHOro anTutena B-Lyl, ckoHCTpyupoBaHHasi TAKHM 00pa3oM, 4YTO OHa
obnanaeT nmoBbIIeHHOH 3¢ ekTopHON QyHKIMEH W/ 1K NOBBIIIEHHON apPUHHOCTHIO
K CBA3BIBAHUIO ¢ Fc-pernentopom, KOTOPYIO MOJIYYarOT CIOCO0aMu, MPeaiaraéMbIMH B
nzooperenun. IlpennoururenbHo noBblmeHHasA 3¢ PekTopHast GYHKLHS MPEICTABISET
co00il 0gHY UM HECKOJBKO clenymux ¢yHKunil: mossimmenHas Fc-3aBucumas
KJIETOYHO-OTIOCPEAOBaHHASI HUTOTOKCHYHOCTH (BKJIFOUAS MMOBBILIEHHYIO
AHTHTEJI03aBUCUMYIO KJIETOYHO-OMOCPEIOBAHHYI0 HUTOTOKCUYHOCTD), MOBBIIIEHHBIN
AHTHTEJI03aBUCUMBIN KJIETOUHO-OnoCcpenoBanHbiil paronuto3 (ADCP), moBblmmeHHas
CeKpelsi HUTOKHHOB, IOBBIIIEHHOE OMOCPEJOBAHHOE UMMYHHBIM KOMILIEKCOM
MOIJIOUIEHNE AaHTUI€HAa aHTUT€HIIPE3EHTUPYIOIUMU KJI€TKaMHU, OBBILIEHHOE
cBs3biBaHne ¢ NK-KieTkaMu, TOBBIIIEHHOE CBs3bIBAHUE C Makpodaramu,

MOBBIINECHHOEC CBA3BIBAHHEC C MOHOLIMTAMMU, ITOBBIMCHHOEC CBA3BIBAHUE C
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nouMOpHOSAEPHBIMH KJIETKAMHU, OBBILIEHHAs! HEMTOCPEACTBEHHAs Iepeaada
CUTHaJIa, UHAYLUHUPYIOLIErO aronTo3, NOBBILIEHHOE MEPEKPECTHOE CBA3BIBAHUE
CBSI3BIBAIOIIMXCS C MUIIEHBIO AHTUTEJ, TOBBILIEHHOE CO3PEBAHNE NEHAPUTHBIX KIETOK
WU MOBBIIIEeHHOE T-KieTOuHOe MpuMHpOBaHe. B nmpeanodruTenbsHOM BapuaHTe
OCYIIECTBJIEHUS U300peTEeHNs MOBbIIeHHAs aPp(PUHHOCTD K CBsA3bIBaHUIO ¢ Fc-
peLenTopoM O3HA4YaeT MOBBIIIEHHOE CBA3BIBAHUE C aKTHBUPYOINM Fc-penentopowm,
Haubonee npeanouturenapbHo FeyRIIla. CornmacHo onHOMY U3 BapHaHTOB
ocymecTBieHus: nzodbperenus ACM mpencrasiser coO0OH aHTUTENO, (parMeHT
aHTuTeNa, conepxkamuil Fc-obmacte, win cuThId O€JI0K, KOTOPBIA BKIOYAET 00J1acTh,
skBUBaJeHTHYIO Fc-o0mactu ummyHornodynuna. CorjgacHo 0coOeHHO
NPEANOYTHTEIbHOMY BapHAHTY OcyllecTBIeHUs n3obperennss ACM npexncrasisieT
co00# ryMaHU3UPOBAHHOE AHTUTEJIO.

Hacrosmee n3obpererne OTHOCUTCS TakKe K papMaleBTUUYECKUM
KOMIIO3UIUsM, conepxkamum ACM, npennaraemble B HACTOSIIEM U300pETEHHUH, U
(dapMaLeBTHUECKH IPUEMIIEMbIH HOCUTEb.

Hacrosmee n3obpereHne OTHOCUTCS TaKXKe K MPUMEHEHHUIO TaKHX
¢dapmaLeBTHUECKUX KOMIO3UIUHA B criocobe neueHus paka. B qacTHocTH, B
HACTOSIIEM N300pETEeHUH MPEIJIOKEH CIIOCO0 JIEUCHHS paKa, 3aKJII0YAIOIIHUICS B TOM,
YTO BBOJAT TepaneBTHYECKU 3P (PEeKTUBHOE KONMHMIECTBO (hapMaLleBTHIECKOM
KOMIIO3UINH, IpeajiaraeMoil B N300 peTeHNH.

Hacrosmee n3o06peTeHne OTHOCUTCS TaKXKe K MOJYUYEHHUIO U MPUMEHECHHUIO
CHCTEM KJIETOK-X03s51eB 115 mosydeHus raukopopm ACM, npennaraeMbix B
HACTOSIIEM U300pEeTEeHUH, KOTOpbIe 00JIalat0T MOBBIMEHHON apUHHOCTHIO K
CBSI3BIBAHMIO ¢ Fc-perenTopom, MpeanouTHTENIbHO NOBBIMEHHON apUHHOCTBIO K
CBSI3BIBAHUIO C aKTHBUPYIOUMMH Fc-perentopaMu, /Uiy MOBBILIEHHBIMU
3 dexkTopHBIMU PYHKIUSAMU, BKIIOYAsE AaHTUTEJI0O3aBUCUMYIO KJIETOYHO-
OTIOCPEOBAHHYI UTOTOKCHYHOCTHh. METOIbl KOHCTPYUPOBAHHS CXEM
TJIMKO3UJIMPOBAHHUS, KOTOPBIE MOXKHO HCTIONb30BaTh 11 ACM, npenyiaraeMbIx B
HacTosimeM n3odpereHun, 6onee noapodHo onucansl B U.S. 6602684 u
npenBapuTenbHOi 3asBke Ha nateHT CIIA 60/441307 u B WO 2004/065540, mosHOE
coAeprKaHne Ka’kJoro U3 3TUX JOKYMEHTOB BKJIIOUEHO B HACTOSIIEE ONMHUCAHUE B
KavyecTBe cChUIKU. B npyrom Bapuante B ACM, npeajaraeMpix B HaCTOSIIEM

I/1306peTeHI/II/I, MOKHO KOHCTPYHUPOBATH CXCMbI INNTUKO3UJIIUPOBAHUSA, OTJINYAOIUECCSH
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NOHWKEHHBIM collepikaHueM (YyKO3HBIX ocTaTKOB B Fc—obnactu, ¢ moMombio
MeToa0B, onucaHHbix B EP 1176195A1, nonHoe coaepkaHue KOTOPOH BKJIIOYEHO B
HACTOSAILEE ONMUCAHNUE B KAYECTBE CCHUIKH.

TlonvyeHue KJIETOUYHBIX JIUHUN IS OPOU3BOACTBA OEJIKOB C U3MEHEHHOU CXEMOH

ITMKO3HUJIWPOBAHUA

B HacTosimem n300peTeHNH MPenJIOKEeHbl CUCTEMBI SKCIIPECCUH KIIETOK-X0351€B
st nonydennss ACM, nmpennaraeMblx B HACTOAIIEM H300pETEHUN, KOTOPbIE UMEIOT
MOAUDUIIUPOBAHHBIE CXEMBI IIIUKO3MIMPOBAHUSA. B 4aCTHOCTH B HACTOSIIIEM
HN300pETEHUH MPEIIIOKEHBI CUCTEMBI KJIETOK-X035€B IJIs OJIyUYeHUs TITHKOQOpM
ACM, nmpennaraeMbIX B HACTOSILIIEM H300PETEHUH, KOTOPBIE UMEIOT IMOBBIIIEHHYIO
TEPaneBTUYECKYIO IEeHHOCTh. TakuM oOpa3om, B H300pEeTEHUH NPEATIOKEHBI CHCTEMBI
SKCIPECCUHU KIJIETOK-X0351€B, BBIOPAHHBIX UJIM CKOHCTPYHPOBAHHBIX AJISI SKCIPECCUH
nonunenTtuaa, kKoropoiit oonagaer GnTIlI-aktuBHOCTRIO. B OMHOM M3 BapnaHTOB
ocyuiecTBIeHUus: n3odpereHus nonunentun, obnanaromuii GnTIII-akTUBHOCTHIO,
NpeacTaBiIseT COOON CIMTHIN MOJUMENTH/, KOTOPBIA CONEPIKUT JOMEH JOKAIN3AUH B
KOMILJIEKCe ['ONbaKU reTeposOrnyHOro NpUCyIero KoMIiekey l'onsmxu
MOJUNENTHAA. B 4acTHOCTH, CHUCTEMBI 3KCIPECCUU KIIETOK-X0351€B MOKHO CO34aBaTh
TakK, 4TOOBI OHHM COAEPIKAIN PEKOMOMHAHTHYIO MOJIEKYJY HYKJIEHHOBON KHCJIOTHI,
KoTopast konupyet nonunentun, odnanaromuii GnTII-akTHBHOCTHIO, GYHKIUOHAIBHO
CBSI3AHHYIO C KOHCTUTYTUBHOW WUJIN PEryJIUPYEMON NPOMOTOPHONU CUCTEMOM.

OnHUM U3 KOHKPETHBIX BAPHAHTOB OCYILIECTBIEHHS HACTOSIIETO H300peTeHUS
SIBJISIETCS KJIETKA-XO35UH, KOTOPYK CKOHCTPYUPOBAJIU AJIS SKCIPECCUU IO MEHbLIEH
Mepe OAHOW HYKJIEUHOBOW KHUCJIOTHI, KOAUPYKOIIEH CIUTBIN MOJIUNENTUA, KOTOPBIN
obmnamaer GnTIII-akTUBHOCTBIO, M KOTOPBIA COAEPKUT NOMEH JIOKATU3ALIUH B
KOMILJIEKCe ['ONbaKU reTeposOrnyHOro NpUCyIero KoMIiekey l'onsmxu
nomunentuaa. CrenyromuM oObeKTOM H300PETEHUS SIBISAETCS CO3MaHHAS KIETKa-
XO35IMH, KOTOPasi HECET MOJIEKYJly HyKJI€HHOBOU KHUCJIOTHI, COAEPKAIMYI MO MEHbIIEH
Mepe OJIMH I'eH, KOTOPBIA KOOUPYET CAUTHIN monunentun, odnanaromuii GnTIII-
AKTUBHOCTBIO, U COAEPIKALIYIO TOMEH JIOKAJIU3aUUU B KOMIUIEKCe [ onbaxu
reTepoJIOTHYHOr0 NPUCyLero koMmniekcy I'onpaxu noaunentuaa.

Kak nmpaBumno, m000# THUIT KyAbTUBUPYEMOH KJIETOYHON JIMHUHU, BKIHOYAs
MEPEUYNCIICHHBIE BbIIIE KJIETOYHBIE JIMHUU, MOXHO NPUMEHSTh B KA4€CTBE OCHOBBI AJIs

CO3JaHuA JINHAN KJIETOK-XO034€B, NPEAJAra€MbIX B HACTOAIIEM I/1306peTeHI/II/I. B
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NpEeANOYTUTENbHOM BapuaHTe ocyinecTsieHus uzobperennss CHO-knerkn, BHK-
kneTku, NSO-knetku, SP2/0-kneTku, KIeTKH MUETOMbI TUHUM Y O, KJI€TKH MbILIIHHOM
muejgombl nuHUN P3X63, PER-ki1eTkn, PER.C6-kieTKkH UK KJIETKU THOPUIOMBI,
ApYTUE KJIETKU MJIEKOMUTAKIINX, KIETKH APOXKKEH, KIETKH HACEKOMBIX UJIH
PaCTUTENbHBIE KJIETKH UCHOJBb3YIOT B KAUECTBE OCHOBHOMW KJETOYHOM JIMHUU 1A
CO3JaHUsI KIETOK-X035€B, MPeNIaraéMbIX B U300pEeTEHUH.

H3o0peTeHrne OTHOCUTCS K JIFDOBIM CO3JaHHBIM KJIETKAM-X0351€BaM,
SKCTPECCUPYIOUIUM nonunentua, KoTopbiii odbnagaer GnTIII-akTHBHOCTBIO, BKITFOUAS
CJIMTBIN MOJUNENTUl, KOTOPBIH HECET AOMEH JIOKAJIU3aLUuu B KoMijekce ['onbrxu
reTepOJIOTUYHOrO NPUCYLIEro KoMIuiekey I'onpaxu nonunenTuaa, Kak OH onpeaeacH
BBILIE.

OnHy MU HECKOJIBKO HYKJIEUHOBBIX KUCJIOT, KOAUPYIOLHUX MOJUNEHTH,
kotopbiii o0nanaer GnTIII-akTHBHOCTBIO, MOYKHO 3KCIIPECCUPOBATH MO KOHTPOJIEM
KOHCTUTYTUBHOIO NPOMOTOpA UJU B IPYTrOM BapUaHTE PEryJIUPYEMOU
SKCTIPECCUOHHON CUCTeMBbl. Takue CUCTEMBbI XOPOIIO U3BECTHHI B JaHHOU 00acTH, U
OHH BKJIKOYAKOT ONMMUCAHHBIE BbIIIE CUCTEMbI. ECIM HECKOJIBKO Pa3JIMYHbIX
HYKJIEMHOBBIX KUCJIOT, KOAUPYIOMIUX CIUTHIC MOJUIENTHIIBI, KOTOPhIE 00JIanaoT
GnTIII-akTUBHOCTBIO U COAEPIKAT JOMEH JIOKAMU3alUUU B KOMIUIEKCe [ onbaku
reTepOJIOTMYHOrO NPUCYLIEro KOMIUIEKCY ['onpaxu nonunenTuaa, BXOAsT B CUCTEMY
KJETKH-XO0351MHA, TO HEKOTOPbI€ U3 HUX MOXKHO 3KCOPECCUPOBATH NOA KOHTPOJIEM
KOHCTUTYTUBHOIO IPOMOTOpPA, a APYrUe 3KCIPECCUPOBATH MOJ KOHTPOJIEM
PEryJUPyEeMOro NpoOMOTOpa. Y pOBHU SKCIPECCUU CIAUTHIX MOJUNENTUAOB, KOTOPbIE
obnanaroT GnTIII-aKTHBHOCTBIO, OMIPENENSIIOT METOIAMHU, XOPOLIO U3BECTHBIMH B
naHHOH o0nacTH, BKIOUYAs aHalu3 MeToaoM Becrepr-Onorunra, meronom Hoszeps-
OJOTTUHTA, aHAJU3 DKCTIPECCUH PEMOPTEPHOTO reHa unu onpeneneaue GnTIII-
AKTUBHOCTHU. B anbTepHaTUBHOM BapUaHTE MOKHO MPUMEHSTH JEKTUH, KOTOPBII
cBsi3biBaeTcs ¢ mpoaykramu Ouocunresa GnTIII, vanpumep E4-PHA-nexkTun. B
allbTEPHATUBHOM BapUAHTE MOYKHO MCIOJIb30BaATh (PYHKIIMOHAIBHBIN aHAJNU3, KOTOPBIH
MO3BOJISIET OLEHUBATH MOBBIMIEHHYIO CIIOCOOHOCTH CBS3BIBATHCS ¢ Fe-penentopom unu
MOBBIIIEHHYIO 3(PPEKTOPHYIO QYHKIHIO, OOCPEAYEMYI0 aHTUTEIaMH, KOTOpbIE
MOJYy4arT MyTeM CO3JaHUs KJIETOK, HECYLIUX HYKJIEUHOBYIO KHUCJOTY, KOTOpas

konupyet nonunentun, odnanaromuii GnTIII-akTHBHOCTBIO.
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Unestudukanus tpaHcPeKkTaHTOB WU TPAHCHOPMAHTOB, KOTOPLIE

IKCIIPECCHUPVIOT 66.]'[01(, MM IO U MOI[I/Id)I/ILII/IDOBaHHVI-O CXCMV INIMKO3HUJIUPOBAHUA

KneTku-xo3s€Ba, KOTOpbIE COAEPIKAT KOAUPYHOIIYK MOCIEN0BATEIbHOCTD
xumepHoit ACM, KoTOopast uMeeT CeU(PUIHOCTD CBSA3BIBAHUSA, MPAKTUUECKH TAKYIO
e, KaK y MbIIIHHOro anTuTtena B-Lyl, u skcnpeccupyer OMONOTHYECKU aKTUBHBIE
reHHBbIE MTPOAYKTHI, MOKHO MOAU(GHUIIMPOBATH C MOMOILIBIO MO MEHbIIEH Mepe YeThIpex
o0mux nmoxxonos, Takux kak: (a) rudpunmuzanusa JJHK- JHK wau JIHK-PHK; (0)
HaJIM4ne WU OTCYTCTBUE PYHKIINH «MapKepHBbIX» IeHOB; (B) OLIEHKA YPOBHS
TPAHCKPHUILUU B KaUYE€CTBE MEPBI SKCIPECCUU COOTBETCTBYKOIIUX TpaHckpuntos MPHK
B KJI€TKE-X0351MHE; U (I') 0OHApyKEHHE I'eHHBIX MPOAYKTOB C MOMOIIBIO HMMYHHOTO
aHaJIN3a MU 110 UX OMOJOTHYECKON aKTUBHOCTH.

IIpu ncnonb30BaHUM NEPBOTO MOAXOAA NPUCYTCTBUE KOAUPYIOLIEH
nocaenosarenbHOCTH xuMepHod ACM, koTopas umeeT crenupuIHOCTh CBS3bIBAHUS,
MPaKTUYECKU TAKYIO K€, KaK y MBIIIMHOro anturtena B-Lyl, u kogupyromei
MOCJIETOBATEIbHOCTH MONUNEeNTHAA, KOTopbii oOnanaer GnTIII-akKTHBHOCTBIO, MOKHO
onpenensath ¢ momolnbto rudbpuanzanuun JHK-/THK unu JIHK-PHK ¢ ucnonas3oBanuem
30HAO0B, COAEPKAIUX HYKICOTHIHBIEC TOCIEI0BATEIbHOCTH, TOMOJOTHYHBIE
COOTBETCTBYIOUIUM KOAUPYIOIIUM MOCIEI0BATEIBHOCTSAM COOTBETCTBEHHO, UJIH UX
¢bparMeHTaM UM TPOU3BOIHBIM.

IIpu ucnonp30BaHUHM BTOPOTO MOAX0JA PEKOMOMHAHTHBIN 3KCIPECCHOHHBIN
BEKTOP/CUCTEMY XO35IMHA MOXKHO HASHTH(PUIUPOBATH U OTOMPATH MO MPUCYTCTBHIO
UJIA OTCYTCTBHIO (PYHKLHI ONpPENeIeHHbIX «KMAapKEPHBIX» T'€HOB (Hampumep
TUMUIUHKIHA3HAasi aKTUBHOCTh, YCTOWYHBOCTh K AaHTHOMOTHUKAM, YCTOWUYHUBOCTD K
MeToTpeKkcaTty, Tpanchopmanus peHoTumna, oOpa3oBaHUE BKIOYEHHBIX TEJEl] B
OakynoBupycax u T.1.). Hanpumep, ecnu konupyromas nociaenosareabHocTb ACM,
npenjaraeMoi B H300peTeHNH, TN €€ PParMeHT U KOIUPYIOIIYIO
MOCJIeIOBATENIbHOCTD NOJUINEeNTHAa, KOTOpbil oOnanaetr GnTIII-akTHBHOCTHIO,
BCTPAMBAIOT B MOCJIE0BATEIbHOCTh MAPKEPHOT'O T'€HA BEKTOPA, TO PEKOMOMHAHTHBIE
cozepskalmue COOTBETCTBYIOINE KOAUPYOIINE MOCAEA0BATEIbHOCTH MOXKHO
UIEHTU(HUIUPOBATH MO OTCYTCTBUIO QYHKIIMU MapKepHOTo reHa. B anbTepHaTHBHOM
BapUAHTE MAapPKEPHBINA F€H MOKHO NOMEILATh B TAHAEME C KOAUPYIOIIUMU
MOCJIE€N0BATENBHOCTAMHI MOA KOHTPOJb OAMHAKOBBIX HUJIM PA3JIMYHBIX MPOMOTOpPOB,

NPUMEHACMBIX AJII KOHTPOJA SKCIPECCHUH KOAUPYROLUX HOCHGHOBaTeHbHOCTeﬁ.
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DKcrnpeccHss MapKepa B OTBET HA MHAYKIUIO MJIH CEJIEKIIHIO CBHAETENBCTBYET 00
SKCTIpPECCUU Konupyrouen nocienosarenbnoctu ACM, npennaraemoit B 1300peTeHuH,
U KOAUPYIOIIeH MOoCIe0BaTeIbHOCTH ToJunenTuaa, kotopbiid odnagaetr GnTIII-
AKTUBHOCTBIO.

ITpu ucnonb30BaHUU TPETHETO MOAXO0AA TPAHCKPUIILMOHHYIO aKTHBHOCTD
konupyromei odnactu ACM, npensiaraeMoil B H300peTeHun, Wi ee pparmMeHrta u
KOAUPYIOIIEeH MOCIeN0BaTEeIbHOCTH MOJUIIeNTHAA, KOTOpbii obnanaer GnTIII-
AKTUBHOCTBIO, MOYKHO OIIEHHBATh ¢ moMouipto rudbpuausanuu. Hanpumep, PHK
MOKHO BBIIEJISATh U AaHAJTU3UPOBATH ¢ MOMOINbIO Ho3epH-010TTHHTA C
HCIOJIb30BaHUEM 30Ha, TOMOJOTHYHOTO KOAUPYIOIUM nociaegosaTenbHocTAM ACM,
npeaiaraeMbiM B U300pETeHUH, UIIN UX pparMeHTaM, U KOOUPYIOIen
mocjaenoBaTebHOCTH nonunentuaa, oonanarimero GnTIII-akTUBHOCTBIO, UITH €€
ompenejeHHoro gparmenta. B anprepHaTUBHOM BapuaHTe 0OIINE HYKJIEUHOBBIE
KUCJIOTHI KJIETKU-XO3STMHA MOKHO SKCTPArupoOBaTh U OLEHUBATH THOPUIU3AIUIO C
yKa3aHHBIMHU 30HIaMH.

ITpu uCroNB30BaHUH YE€TBEPTOIrO MOAXOA SKCIPECCUI0 OENKOBBIX MPOIYKTOB
MOJKHO OLIEHMBATh HMMYHOJOTHUYECKH, HAIPUMEDP ¢ TOMOIIbI0 BectepH-0oTTHHA,
TaKUX KMMYHOJIOTHYECKUX aHAJIN30B, KaK PaJHOMMMYHONpeUIUTalus, (epMeHTHbBIE
UMMYHOAHaIu3bl U T.11. OIHAKO KOHEYHBIN TECT, MO3BOJISIIOIM NN OLEHUTD
3 HeKTUBHOCTH CHCTEMBI SKCIIPECCUH, BKIIFOUAET OMpeAesieHue OUOJIOTHIECKH
AKTUBHBIX T€HHBIX POIYKTOB.

Tonvuenue u npuMmedenue ACM, koTopble 00JAAaT NOBBIIIEHHON

s dexTopHON dVHKLMEN, TAKOU KaK AHTUTEJI03aBUCUMAas KJIETOUYHO-OIOCPEA0BAHHAS

IOUTOTOKCHUYHOCTD

[IpennodTUTENBHBIM BAPHAHTOM OCYLIECTBICHUS HACTOSIIEr0 H300peTeHMs
SABISAIOTCS TITUKOPOPMBI XUMEPHBIX ACM, KOTOpBIE UMEIOT CIEHU(PUIHOCTD
CBSI3BIBAHMS, MPAKTUYECKH TAKYIO XK€, KaK Yy MBIIIUHOTO aHTuTena B-Lyl, u oGnagaroT
NOBBIIIEHHOH 3P exTopHON PyHKIIMEH, BKIIIOYAas AHTUTEN03aBUCUMYO KJIETOYHO-
OMOCPENOBAHHYI0 HUTOTOKCUYHOCTb. PaHee onucaHo co3faHue OnpeaeaeHHONH CXeMbl
IJIMKO3UIINPOBaHUs aHTUTEN (cM., Hanpumep, U.S. 6602684, conepkaHue KOTOPOTo
MIOJIHOCTHIO BKJIIOUEHO B HACTOSIIEE OMHCAHNE B KAYECTBE CCHLIKH).

KnuHuueckue onbITH ¢ UCIOJIb30BAHUEM HEKOHBIOTHPOBAHHBIX

MOHOKIJIOHAJBHBIX aHTUTEJI (MAT) AJIg JIEUCHUSA HEKOTOPBIX TUIIOB pakKa B HACTOALIECE
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BpeMs nanu obHanexusatomue pe3yabrathl (Dillman, Cancer Biother. & Radiopharm.
12, 1997, cc. 223-225; Deo u ap., Immunology Today 18, 1997, ¢. 127). XumepHbiii
HeKOoHBIOTHpOBaHHBIN [gG1 onobpeH nus npuMeHeHus npu ciaabo
nuddepeHIupPOBaAaHHON TN (QOJITUKYIAPHONH B-KJI€TOUHON HE-XOIKKUHCKON
muMmpome (Dillman, Cancer Biother. & Radiopharm. 12, 1997, cc. 223-225), a npu
UCIIOJIb30BAHUH APYTOro HEKOHBIOTHPOBAHHOTO MAT, TaKOT0 KaK T'YMaHU3HPOBAHHBIN
IgG1, MUIIEHBIO KOTOPOTO SIBISIOTCS IJIOTHBIE OMYXOJIH, TAK)KE IMTOJTYYEHBI
MHoroobemarmue pe3ynbprarsl Ha (ase Il kmnanuecknx oneiToB (Deo u np.,
Immunology Today 18, 1997, ¢. 127). AHTHTE€HBI ABYX yKa3aHHBIX MAT
XapaKTEPHU3YIOTCS BBHICOKUM YPOBHEM 3KCIPECCUU Ha COOTBETCTBYIOIIUX OIYXOJIEBbIX
KJIETKaX, U aHTUTEJIa ONOCPenyIoT 3P eKTUBHOE pa3pyLIEHHE ONMYXOJIU C TOMOLIBIO
3} PEKTOPHBIX KIETOK i71 Vifro W in vivo. B IpOTUBOMOJNIOKHOCTD 3TOMY MHOTHE
Apyrue HEKOHBIOTHPOBaHHBIE MAT, o0nagarouine BbICOKOH cieupuIHOCTBIO B
OTHOIIEHUH OMYXOJiel, He 00JlaatoT CIOCOOHOCTHIO 3aMyCcKaTh 3¢ PeKTOpHbIE
(YHKIUHT TAaKOT'O YPOBHSA, YTOOBI UX MOXKHO OBLIO C YCTIEXOM NMPHUMEHSTDH B
kinHndecknx nensx (Frost m ap., Cancer 80, 1997, cc. 317-333; Surfus u ap., J.
Immunother. 19, 1996, cc. 184-191). B coyetanuu ¢ Takumu MeHee 3P eKTUBHBIMHU
MAT B HacTosilee BpeMsi OLIEHUBAIHN JOMOJHUTENbHYIO TEPATHIO C UCIIOJIb30BAHUEM
HUTOKUHOB. J[o0aBiIeHNe IUTOKUHOB MOXKET CTUMYJIHPOBATH aHTUTEJIO3aBUCHMYIO
KJIETOYHO-OTIOCPEOBAHHYIO0 HUTOTOKCHYHOCTh (ADCC) myTeM moBBIIIEHUS
AKTUBHOCTH M KOJIMYECTBA MPHUCYTCTBYIOIUX B KpoBOTOKe numbountos (Frost u np.,
Cancer 80, 1997, cc. 317-333); Surfus u np., J. Immunother. 19, 1996, cc. 184-191).
ADCC, npencrasisiromyr coboli THTUYECKOE BO3ACHCTBHE HA MEYEHHBIE aHTUTEIOM
KJIETKH, 3aIIyCKAIOT CBS3bIBAHUEM PELENTOPOB JEHKOLIHUTOB C KOHCTAHTHOH 00JaCThIO
(Fc) anturen (Deo u ap., Immunology Today 18, 1997, c. 127).

Hpyroit nononHsomui noaxoa k nossimeHnto ADCC-akTUBHOCTH
HeKOHBIOTHpOBaHHbIX IgG1 coctouT B KOHCTpYyHpoBaHuu Fc-o0nactu anTUTENA.
OnBbITHI MO KOHCTPYUPOBAHHUIO OEJIKOB MO3BOJUIIN YCTAHOBUTH, 4TO FCcyR
B3aUMOJEHCTBYIOT ¢ MeHbIel mapHupHoit obnacteto CH2-nomena IgG (Lund u ap.,
J. Immunol. 157, 1996, cc. 4963-4969). Onnako s cBs3biBaHus FcyR Takske
TpeOyeTcss MPUCYTCTBUE OJIUTOCAXaPUI0B, KOBAJEHTHO CBSI3aHHBIX C KOHCEPBATUBHBIM
Asn 297 8 CH2-o6nactu (Lund u gp., J. Immunol. 157. 1996, cc. 4963-4969; Wright

u Morrison, Trends Biotech. 15, 1997, cc. 26-31), 3TO NO3BOJISIET TPEAMOJIOKUTH



10

15

20

25

30

-67 -

a1u00, YTO OJUTOCaAXapHUA U MOJUNENTH 00a HEMOCPEACTBEHHO MPUHUMAIOT y4acCTHE B
caiiTe CBS3BIBAHUS, JIMOO UTO AJIS MOAEPKaHUA aKTUBHON KoH(popmanun CH2-
nonunentuaa Tpedyercs onurocaxapun. Takum o6pa3om, MOAU(PHUKAIIUIO CTPYKTYPHI
OJINTOCAaXapuaa MOKHO MPUMEHATh B KA4ECTBE CPEACTBA MOBbIMEeHU ahPUHHOCTH
B3aUMOJENCTBUS.

Monekyna IgG Hecer nBa N-cBsiz3aHHBIX onurocaxapuzaa B Fc-obmactu, mo
ONHOMY Ha KaxAoH Tskenol nenu. Kak 000N TIMKOTPOTEUH aHTUTENO TTOJMYyYaloT B
BUJI€ TONYJISAIUSA TITUKO(QOPM, KOTOPBIE HMEIOT OJUHAKOBBIN MOJUIIENTHAHBIN KapKac,
HO HECYT pa3jIMyHble NIPUCOEINHEHHbIE K caiiTaM MIMKO3UJINPOBAHUS OJIUTOCaXxapHuibl.
Onurocaxapunbsl, KOTOpbIE, KaK NMPaBUIIO, MPUCYTCTBYIOT B Fc-o6mactu
cbiBOpoTOUYHOTO IgG, mpencTaBistoT co00H KOMILIEKC OJIMTOocaxapuaoB OMAaHTEHHOTO
tuna (Wormald u ap., Biochemistry 36, 1997, cc. 130-138) ¢ HU3KUM YpOBHEM
KOHI[€BOU CUAJIOBOW KUCIOTH U OuceknuonHoro N-anerunritoko3zamuna (GIcNAc), ¢
Pa3sIUYHBIMU YPOBHSAMHU KOHIIEBOI'O FaJIOKTO3UJIMPOBAHUSA U KOPOBOTO
¢byko3unupoBaHus. B HEKOTOPBIX HCCIETOBAHUS BBICKA3aHO MPEATIONOKEHUE, YTO AJIS
FcyR-cBsi3pIBaHUS BHYTPHU OJIUTOCAXAPUIHOTO sipa TpeOyeTcss MUHUMAabHAas
yraesoaHas cTpyktypa (Lund u ap., J. Immunol. 157, 1996, ¢c.4963-4969).

B MBIIIMHBIX UM XOMSAUYKOBBIX KJIETOUYHBIX JIMHUSAX, KOTOPblE MPUMEHSIOT B
MPOMBIIIJIEHHOCTH U HayYHBbIX UCCIENOBAHUSX JJIsl OJYyUEeHHUs] HEKOHBIOTHPOBAHHBIX
TepaneBTHYECKUX MAT, KaKk MPaBUJIO, MPUCOEIUHSIOT TpeOyeMble OJIUTrocaxapuIHbIe
nerepMuHaHThl K Fc-calitam. IgG, skcnpeccupyeMble STUMHU KJIE€TOUHBIMU JIUHUAMH,
He conepxkat Oucekuuonable GIcNAc, oOHapyXeHHbIe B HEOONBLUINX KOJIUYECTBAX B
ceiBopoTounbix IgG (Lifely u ap., Glycobiology 318, 1995, cc. 813-822 ). B
MPOTHUBOINOJOXKHOCTh 3TOMY B HaCTOsIl€€ BpeMs YCTAHOBJIEHO, UTO HEKOTOPBIX U3
KOG OPM KPBICHHOTO MPOAYLIUPYEMOr0 MHEJIOMON rymMaHu3uposanHoro IgGl
(CAMPATH-1H) necyt oucexknuonnbiit GIcNAc (Lifely u np., Glycobiology 318,
1995, cc. 813-822). ITonydueHHOE M3 KPBICUHBIX KJIETOK aHTHUTEJO JOCTUTAET
a"HanorudHoit MakcuMmainbHOM ADCC-akTUBHOCTH in Vifro, 4TO U aHTHUTEJA
CAMPATH-1H, nonyueHHble B CTAaHAAPTHBIX KJIE€TOYHBIX JUHUSX, HO IIpU
UCIIOJIb30BAHUH CYIIECTBEHHO 00Jiee HU3KUX KOHLEHTPALNH aHTUTENA.

Anturen CAMPATH 006bI1YHO IPUCYTCTBYET B HEBBICOKMX KOHLEHTPAIUAX HA
KJIETKaxX JUM(OMBI, a COOTBETCTBYIOIIee xuMepHoe MAT obnanaet Beicokoin ADCC-

aKTUBHOCTHIO B oTcyTcTBHH Oucekuonnoro GlcNAc (Lifely u ap., Glycobiology 318,
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1995. cc. 813-822). B N-cBsi3aHHOM NyTH TNIHKO3UNMpoBaHus OucekunoHHbdi GIcNAc
nobasnsitor ¢ momombio GnTIII (Schachter, Biochem. Cell Biol. 64, 1986, cc. 163-
181).

B npoBeneHHBIX paHEee SKCIEPUMEHTAX HCIOIb30BAIH OJHY
anTuresonpoayuupyrmomyto tuauio CHO-knetok, koTopas paHee Oblia co3faHa s
3KCIPECCUH MOJA BO3AEUCTBUEM BHEUIHEN PEryJIsINUU PAa3IMYHBIX YPOBHEHU
kinornupoBanaoro rena gpepmenta GnTIII (Umana P. u np., Nature Biotechnol. 17,
1999, cc. 176-180). DTOT MOAXON MpeXKAE BCErO UCTIOIb30BANH ISl TOKA3aTEIbCTBA
ctporoii koppensunu mexay skcrnpeccueid GnTIII 1 ADCC-akTUBHOCTBIO
MonupUuIupoBaHHOTO aHTUTeNa. Takum o0pa3om, u3oOpeTeHne OTHOCHUTCS K
PEKOMOMHAHTHOMY XMMEPHOMY aHTHUTENY UM ero pparMeHTy, o0janaruemy
crenupMIHOCTHIO CBA3BIBAHUS, MPAKTHUYECKH COOTBETCTBYIOIIEH MBIIIMHOMY
aHTuTeny B-Lyl, koTOpoe uMeeT H3MEHEHHYI0 CXE€MY TNIMKO3UIUPOBAHUS B
pesynbrate noBeitneHHoW GnTIII-aktusHocTu. [loBeimmennas GnTIII-akTuBHOCTH
NPUBOAUT K MOBBIIIEHUIO MPOLEHTHOTO COAEPKAHMUS OUCEKIIMOHHBIX OJIUTOCAXapPHUIOB,
a Tak)ke K CHUJKEHHUIO MPOLEHTHOTO coAepKaHus PyKO3HBIX OCTaTKOB B Fc-o0macTu
ACM. DTo0 a"TUTENO WK ero hparMeHT o01anaoT NOBBIMIEeHHOH aPUHHOCTHIO K
cBsi3biBaHMIO ¢ Fc-penenTopoM u moBeimeHHoM 3¢ exkropHoit pyukuueit. Kpome Toro,
n300peTeHne OTHOCHTCA K (parMeHTy aHTUTENIa U CIUTBHIM OelkaM, KOTOpbIe
coxepikar obynacTp, 3kBUBaJeHTHYIO Fc-o0nactu uMmyHoriaoOyauHa.

Tepanestuueckoe npuMedenrne ACM, NOJVYEHHBIX ¢ OMOIIBLI CIIOCO00B,

npemjiaraeMbplx B H300peTeHun

ACM, npennaraeMble B HACTOSIIEM U300PETEHNUH, MOXKHO MPHUMEHSTh
WHIAWBUIYAJbHO JJISI MEYEHUSI U YHUYTOXKEHUS OMyXOJIEBBIX KJIETOK in vivo. ACM
MOYHO HCTIOJIb30BATh TAK)KE B COUETAHUH C COOTBETCTBYIOIINM TEPANEeBTUYECKUM
areHTOM JJIsl Ie4eHHUs1 KapuruHOMBI yenoseka. Hanpumep, ACM MOKHO IPUMEHSTH B
COYETaHNHU CO CTAHAAPTHBIMHU HJIM OOINENPUHITBIMU METONAMHU JICUCHUS, TAKUMH KaK
XUMHOTEPANNH, Ty4eBask TEPAIusi, UJIH UX MOXXHO KOHBIOTHPOBATH UJIH CBSI3BIBATH C
TEePaneBTUYECKUM JIEKAPCTBEHHBIM CPEICTBOM HJIM TOKCUHOM, a TaKXKe C
TUM(}OKMHOM MJIM HHTHOUPYIOIIUM POCT OMYXOJH (PaKTOPOM JIsl BBEJCHUS
TEepameBTUYECKOro areHTa B 00macTey kapuuHoMmel. Hanbonee BaXKHBIMU KOHBIOTATaAMHU
ACM, nmpennaraeMbIX B HACTOSIEM U300peTeHHnH, ABIAIOTCS (1) NMMYHOTOKCHHBI

(konbroratel ACM u nUTOTOKCHYECKOrO parmMenTa) u (2) MedeHble (HampuMep



10

15

20

25

30

- 69 -

MEUYEHHbIE C TTOMOIIBIO PAAUOAKTUBHOI'O U30TOMA, MEYEHHBIE C MOMOIIBIO (pepMeHTa
WU MEYEeHHBbIe ¢ moMouIbto uyopoxpoma) ACM, B KOTOPBIX METKa SIBJIAETCS
CPeaCTBOM MACHTH(PUKALNH HMMYHHBIX KOMILJIEKCOB, BKJIOYAOIINX MeueHyr0 ACM.
ACM MOXHO MPUMEHSTh TaKXKe I HHAYKIUH JU3UCA TTOCPEICTBOM
BCTPEUAIOIIETOCS B €CTECTBEHHBIX YCIOBHUAX CBA3aHHOI'O ¢ KOMILUIEMEHTOM IpoLecca
U JUIsL B3aUMOAENCTBUSA C CYLIECTBYIOIIENH B HOpME aHTUTEI03aBUCUMON KJIETOYHO-
OnocpenyeMon HUTOTOKCUYHOCTBIO.

HuToToKCHYECKHUH (parMeHT MMMYHOTOKCHHA MOJYKET MPEICTaBIATh COOOH
IIUTOTOKCHYECKOE JIEKAPCTBEHHOE CPEACTBO UJIN (PEPMEHTATUBHO aKTUBHBIH TOKCHUH
0aKTEepHUaNbHOTO HJIH PACTUTEIBHOTO MPOUCKXOXKIACHHS, TN (EPMEHTATUBHO
aKTUBHBIN pparmMeH («A-menby») Takoro TokcuHa. IlpumeHseMblie pepMEHTATUBHO
AKTHUBHbIE TOKCHHBI U UX (PparMeHTHI MPEACTABIAIOT COO0H A-Lienb nu(pTepHtHOrO
TOKCHHA, HECBSI3BIBAIOIINECS AKTUBHBIE (PparMeHThl AUPTEPUHHOTO TOKCHHA, A-1IEMb
3K30TOKCHHA (M3 Pseudomonas aeruginosa), A-nens puunHa, A-nienb abpura, A-1enb
MopaecumnHa, anbha-capunt, 0enku Aleurites fordii, Oenxu nuantuHa, OeIKu
Phytolacca americana (PAPIL, PAPII u PAP-S), uaruburop uz Momordica charantia,
KYPLUHH, KPOTHH, HHTUOUTOp Sapaonaria officinalis, reTOHUH, MUTOTEJIIHH,
pecTpUKTONMH, (EHOMULIMH U SHOMULMH. B 1pyrom BapuaHTe OCyIIECTBICHHS
nzooperenusi ACM KOHBIOTHPYIOT ¢ HEOONBIIOH MOJIEKYJIOH IPOTHBOPAKOBOTO
nexkapcTBeHHOro cpeactsa. Konrvroratel ACM U TakKuX HUTOTOKCUYECKUX (PparMeHTOB
MOJIYYAIOT C MOMOIIBIO Pa3HOOOpa3HBIX OMYHKIIHOHAIBHBIX O€JTKOBBIX CBSI3bIBAKO IIHX
areHtoB. [Ipumepamu Takux peareHToB sBJsA0TC SPDP, IT, OudyHkunoHa bHbBIE
NPOU3BOJHBIEC CIOKHBIX UMUO3(PUPOB, TakuxX Kak auMmeTunanunumuaatxHCI,
aAKTHUBHBIE CIIOXKHBIC 3QUPBI, TAKHE KaK AUCYKIUHUMUAMICYOEpaT, albJeruibl, TAaK1e
KaK TJIyTapOBBIN anbaeruy, OMca3suaoCOeqUHEHUs], TaKue Kak ouc(napa-
a3nno00eH30MI)reKCaHINaMUH, TPOU3BOIHbIE OUCINA30HUS, TaKue Kak ouc(napa-
ANa30HUHOEH30MI)3TUIICHANAMIH, TUHU30HAHAThI, TAKUE KaK TOJHJIEH-2,6-
AWUW30LMAaHAT, 1 OMCAKTUBHBIE COeUHEHUs PTopa, Takue Kak 1,5-nudrop-2,4-
auHATpoOeH30. JIn3upyromuil ¢parMeHT TOKCHHA MOKHO COequHsTh ¢ Fab-
¢parmenTom ACM. JlonoTHUTENbHBIE IPHEMIIEMble TOKCUHBI U3BECTHBI B TAHHOH
obiacTu, HaNIpUMep, ONMKUCAHbI B ONyONUKOBaHHOMU 3asiBke Ha maTeHT CIIIA No
2002/0128448, monHoe copepkaHUe KOTOPOH BKJIIOUYEHO B HACTOAIIEE OMHUCAHUE B

Ka4e€CTBC CCBIJIIKH.
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B onHOM M3 BapuaHTOB OCYINEeCTBIEHUs n300peTeHus xumepuyo ACM ¢
CKOHCTPYUPOBAHHON CXeMOH TIIMKO3UJINPOBAHUS, KOTOPAsk UMEET Crenu(pUIHOCTD
CBSI3BIBAHUS, IPAKTHUYECKHU TAKYIO K€, KAK y MBIIIMHOTO aHTurena B-Lyl,
KOHBIOTHPYIOT C A-1Ienbi0 puiuHa. B Hanbonee npeanoYyTUTEIbHOM BapHaHTe A-Lenb
pULMHA JETIUKO3UIUPYIOT U MOJYYAKT C MOMOIIBIO PEKOMOUHLIMY.
[IpennodTuTENbHBINH METOA MOJYYEHHUS] MMMYHOOKCHHA PUIMHA ONHUCaH y Vitetta u
ap., Science 238, 1987, ¢. 1098), nyOnukanusi BKIOYEHA B HACTOAIIEE ONTUCAHNE B
Ka4yeCTBE CCBIUIKH.

IIpu npuMeHeHNH AJ11 YHUYTOXKEHUs ONMYXOJEBbIX KJIETOK Y YEJNOBEKA IN Vilro
IJIs1 TUaTHOCTUYECKHX I[eJIed KOHBIOTaThl, KaK MPaBUJIO, JOOABIAIOT B CPENY IS
KYJIbTUBUPOBAHHUS KJIETOK B KOHLIEHTPALUU O MeHbIIeld Mepe npumepHo 10HM.
[IpenapatuBHas Gpopma U MyTh BBEASHUS iR Vifro HE UMEIOT PEIAOIeTO 3HAUSHHUS.
Kak npaBuno, MOXHO UCHOJIb30BAaTh BOAHBIE KOMIIO3ULIMU, KOTOPbIE COBMECTUMBI CO
cpenoi nus KyJIbTUBHPOBaHUS WK nepdy3un. LIUTOTOKCUYHOCTh MOJKHO OLIEHUBATD C
MOMOIIBIO OOIIENPUHSITHIX METOJIOB, MPEIHA3HAUYCHHBIX JJISI ONpeNeIeHNUs HaTUuIHs
WUJIM CTENEHU Pa3BUTHsA pakKa.

Kak yka3aHo BbIIIe, IUTOTOKCHYECKUN paanodapMaleBTHIECKUH areHT,
NpeJHA3HAYEHHBIN IS JIEYEHUs] paKka, MOKHO MPUTOTABJIMBATE NyTEM KOHBHOTALUU
panuoakTHBHOro nzoromna (Hanpumep, I, Y, Pr) ¢ xumepnoit ACM co
CKOHCTPYHUPOBAHHOW CXEMOH TNIMKO3UJIUPOBAHHUS, KOTOPAas UMEET Ceu(PpUIHOCTD
CBA3BIBAHMSA, NIPAKTUYECKHU TAKYIO )K€, KaK Yy MBIIIMHOTO aHTuTena B-Lyl.
ITonpasymeBaeTcs, YTO MOHITHE KITUTOTOKCHYECKUH (PparMeHT» B KOHTEKCTE
HACTOSIEr0 ONUCAHUsSI OTHOCUTCS TaKXe K TAKUM HU30TOMNaM.

B npyrom BapmaHTe OCyIIECTBIECHHS U300PETEHUS B JIUITOCOMBI BHOCST
LIUTOTOKCUYECKOE JIEKAPCTBEHHOE CPEACTBO U Ha JUIIOCOMbI HaHOCAT ACM,
npeajiaraeMble B HacTosimeM n3o0pereHun. IIoCKOIbKy Ha MOBEPXHOCTH
3JI0KaUeCTBEHHBIX B-KJIeTok npucyTcTByeT MHOXecTBO Mojekya CD20, aTot meTox
MO3BOJISIET OCYIIECTBIISATh BBEIEHHUE OONBIINX KOJUUECTB JIEKAPCTBEHHOTO CPEICTBA K
KJeTkaM Tpedyemoro (MpaBUIbHOTO) THIIA.

MeTtoab! MONy4Y€HUSI KOHBIOTaTOB TAKUX YKA3aHHBIX TEPANEBTUYECKUX ar€HTOB U
AHTHTEJ XOPOIIO U3BECTHHI (CM., HanpuMmep Arnon u ap., «kMonoclonal Antibodies for
Immunotargeting of Drugs in Cancer Therapy» B: Monoclonal Antibodies and Cancer

Therapy, non pen. Reisfeld u np., man-so Alan R. Liss, Inc., 1985, cc. 243-256);
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Hellstrom u ap., « Antibodies For Drug Delivery», B: Controlled Drug Delivery (2-oe
usn.), mox pen. Robinson u ap., man-so Marcel Dekker, Inc., 1987 cc. 623-653;
Thorpe, «Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review», B:
Monoclonal Antibodies '84: Biological And Clinical Applications, nmox pex. Pinchera
u np., 1985, cc. 475-506; u Thorpe u ap., «The Preparation And Cytotoxic Properties
Of Antibody-Toxin Conjugates», Immunol. Rev., 62, 1982, cc.119-158).

Hpyrumu tepaneBTudeckumu npumeHenusimu ACM, npennaraemMbix B
U300peTeHNH, SIBJIIETCS KOHBIOTALMS WU CBSI3bIBAHUE, HATTPUMEP C MOMOLIBIO
pexomOunanTHoit {HK, ¢ pepmenTom, koTOpbIil 00nanaer cCrnocoOHOCTBIO
IpeBpaIaTh MPOJEKAPCTBO B LUTOTOKCHYECKOE JIEKAPCTBEHHOE CPEACTBO, U
NpUMEHEeHHe KOHBIOTaTa aHTUTENO-QEPMEHT B COUETAHUHU C TPOJIEKAPCTBOM ISt
NpeBpalleHus MPOJeKapCTBa B LUTOTOKCUYECKUIH areHT B 00J1aCTH ONMyXoJu (CM.,
Hanpumep, Senter u np., «Anti-Tumor Effects of Antibody-alkaline Phosphatase»,
Proc. Natl. Acad. Sci. USA 85, 1988, cc. 4842-4846; «Enhancement of the in vitro
and in vivo Antitumor Activites of Phosphorylated Mitocycin C and Etoposide
Derivatives by Monoclonal Antibody-Alkaline Phosphatase Conjugates», Cancer
Research 49, 1989, cc. 5789-5792; u Senter, «Activation of Prodrugs by
Antibody-Enzyme Conjugates: A New Approach to Cancer Therapy», FASEB J. 4,
1990, cc. 188-193).

Crnenyrouum TepaneBTuieckuM npumenenneM ACM, npeaaraeMbix B
U300peTeHNH, ABIAETCS MPUMEHEHHE JUO0 B HEKOHBIOTUPOBAHHON hopme B
NPUCYTCTBUH KOMILIEMEHTA, Ju0O0 B BuAe parMeHTa KOHbIOraTa
AHTUTEJIO-JIEKAPCTBEHHOE CPEACTBO UJIM AHTUTEIO-TOKCHUH, ISl yAAJEeHHS
OMyXOJIEBbIX KJIETOK U3 KOCTHOI'O MO3ra CTPagarlinX pakoM naiueHToB. [Ipu Takom
MOAXO0J€ ayTOJOTUYHBIA KOCTHBIM MO3T MOKHO OYHINATH eX Vivo o0padoTkoit
AHTUTEJIOM U BO3BpAILATh MO3T MyTeM HHGY3UU B OPraHU3M MaLUeHTa [CM.,
Hanpumep, Ramsay u np., «Bone Marrow Purging Using Monoclonal Antibodies», J.
Clin. Immunol., 8(2), 1988, cc. 81-88].

Hzo0pereHne OTHOCUTCS TakKe K OJHOLENOYEYHOMY HMMYHOTOKCHHY,
COZepIKAIEMY aHTHI'€HCBSI3bIBAIOLINE LEHTPBI, KOTOpPbIE 00J1aAat0T NPAKTUIECKH
TAKOU ke Crenu(PUIHOCTHIO CBA3BIBAHUS, YTO M MBIIIUHOE aHTHTENO B-Lyl
(Hanpumep, moaunenTHAbl, KoTopbie conepkat CDR mbimmHoro anturena B-Lyl), u

COAcCpXKAEMY TAKKE TOKCUYHBII MMOJIUTICIITHU . OI[HOLIGHOLIGLIHBIG HUMMYHOTOKCHHBI,
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npeajaraeMble B H1300pETEHUH, MOKHO MMPUMEHSITh JJIS JICUCHHS YeTOBEYECKON
CapKOMBI 71 VIVO.

AHAJOTHYHO 3TOMY IUJIS JICYEHUS YEJIOBEUECKON CAPKOMBI /1 ViVO MOXKHO
NPUMEHSTh CIUTBIA O€JIOK, COAepKALIUN O MEHbIIEH Mepe OHY
AHTUTEeHCBs3bIBAIOIYIO obnacte ACM, nmpennaraemMoil B U300peTeHNHU, CLHETIJICHHYIO
10 MEHbLIEH Mepe ¢ ONHOH QYHKIMOHAJIBHO aKTUBHOH 00JIaCThIO BTOPOTro Oelka,
o0Jiaaromero NpOTHBOONYX0JIEBOH aKTUBHOCTBIO, HAPUMEDP JTUM(POKHHOM HIIH
OHKOCTAaTHHOM.

B HacTosimem n3obpeTeHnu NpeniokeH cnocod n30upaTeabHOr0 YHUUTOXKEHHS
OMYyXOJIEBBIX KJIETOK, 3kcnpeccupyromux CD20. DtoT cnocob nmpenycmaTpuBaet
B3aMMOJIEHCTBHE UMMYHOKOHBIOTATa (HAMpUMep HMMYHOTOKCHHA), MIPEAIaraeéMoro B
N300pETEHNH, C YKA3aHHBIMHU OMYXOJEBBIMH KJIETKAMH. JTH OMyXOJIEBbIE KJIETKU
MOTYT MPEACTABIATh COOOH KJIETKH Y€JIOBEUECKON KaPLIUHOMBI.

Kpowme Toro, B HacTosieM N300pETEHUH MPEIJIOKEH CIOCO0 JIeueHUs KapIuHOM
(HampuMep, YeTOBEUECKHUX KaAPUUHOM) i Vivo. DTOT criocod 3aKIF0YaeTCs B TOM, UTO
NAaLUEHTY BBOISAT TepaneBTHYECKH 3P (PEeKTHBHOE KOTNIECTBO KOMITO3ULIHHY,
cozep Kalel 1o MeHbLIEH Mepe OJUH UMMYHOKOHBIOTAT (HAaIpuMep HIMMYHTOKCHH),
npeajaraeMblii B 1300pEeTeHUH.

CnenyromuM oObeKTOM U300pETEHHS SBIAETCS YIYUIIEHHBIH C10CO0 TeYeHns
B-kxnerouHbIx mponudepaTuBHBIX HAPYIIEHUH, BKIOYas B-kineTounyro numpomy, a
TaKKe€ ayTOUMMYHHOTO 3a00JIeBaHMS, YACTHYHO HJIU MOJHOCTBIO BBI3BAHHOIO
NAaTOT€HHBIMU ayTOAHTUTEIAMH, OCHOBOHW KOTOPOTO sABJIsETCS B-kneTouHoe
UCTOLICHUEY», 3aKIIOYAIOUIUNACS B TOM, YTO YEJIOBEKY, KOTOPBIH HYKAAETCSI B 3TOM,
BBOST TepamneBTu4Yecku 3P dexkTuBHoe komndecTBo ACM, npensaraeMoii B
HaCTOsIIeM H300peTeHnHn. B mpeAnoYTUTEIbHOM BapHAHTE OCYINECTBIEHUS
uzobperenusie ACM npencrasnser codoii antureno k CD20 co CKOHCTpYyUpOBaHHOU
CXEMOH IIMKO3UIIMPOBAHMS, KOTOPOe 001agaeT mpakTUUeCKH TaKoH xKe
crneu(pUIHOCTHIO CBA3BIBAHUS, YTO U MBIIIHHOE aHTuTeNo B-Lyl. B apyrom
NPEANOYTUTEIbHOM BapHAHTE OCYIIECTBIEHUS N300PETEHUS AaHTUTENO SIBJISIETCS
I'YMaHHU3UPOBAaHHBIM. [IpuMepbl ayTONMMYHHBIX 3200J1€BaHUN UIN HAPYIIEHUN
BKJIIOYAIOT (HO HE OrpaHUYHMBAsICh UMH) UMMYHHbIE TPOMOOLIMTONEHUH, TAKUE KaK
ocTpas HAUONMATHYECKAsI TPOMOOLUTONIEHHYECKAs MyPIypa U XpOHUUECKas

UAUOTIATHYECKash TPOMOOLMTONEHUYECKasi MypHypa, AEPMATOMHO3UT, XOPEIO
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CuneHrama, BOTMaHKOBBIH HEPPUT, pEBMATUUECKYIO aTaKy, TUTFOPUTIIAHAYISIPHbIE
CHUHJIIPOMBI, reMopparudeckuii Backyaut (bonesns lllenneiina-I'enoxa), Heppur mocne
CTPENTOKOKKOBOH MH(EKLNH, HOJO3HYIO 3pUTEMY, apTepuuT Takascy, O0ne3Hb
Annvcona, MHOTOQOPMHYIO 3pUTEMY, HOAO3HBIN MOJUAPTEPHUT, AHKHIO3UPYIO U I
CIIOHAENHT, CHHAPOM 'yamnacuepa, TpOMOAHTHUT OOJIUTEPUPYIOIUN, TEPBUIHBIH
OuIUapHBIA TUPPO3, THPOUIUT XAUTUMOTO, THPOTOKCHKO3, XPOHUYECKUH aKTHBHBIN
renaTHT, MOJUMHUO3UT/IePMATOMHO3UT, MOJUXOHAPUT, TaMPUrUT OOBIKHOBEHHBIN
(pamphigus vulgaris), rpanynemotro3 Berenepa, MeMmOpaHHYIO HedpomaTHio, OOKOBOM
aMHOTPOPUIECKHH CKIEPO3, CYXOTKY CITUHHOTO MO3Ta, MOJIUMHUAJITHH, TEPHULIUO3HYIO
AHEMHIO, OBICTPO MPOTPECCUPYIOMINN TIoMepyIoHeGPUT U GUOPO3HBINA aJIbBEOJIHT,
BOCMAJUTEJbHbIE PEAKLINH, TAKNE KaK BOCTIAJIUTEJbHBIE KOXKHbIE 3200J€BaHMUs,
BKJIIOUAs [ICOPHA3 U JePMATUT (HApUMeEpP aTONMUYECKUH AEPMATHUT); CUCTEMHYIO
CKJIEPOAEPMHUIO U CKJIEPO3; PEAKIMHU, CBSI3aHHBIE C BOCIAJIUTEIbHBIM 3a00J€BaHUEM
KHIIeYHUKa (Takue kak 0onesHb KpoHa n Hecneunpuueckuii ssi3BEHHbIN KOJHT);
pecnupaTOpPHBIA TUCTPECC-CUHAPOM (BKIHOUAsl PECITUPATOPHBIA AUCTPECC-CHHAPOM
B3pocubix; PJICB); nepMaTuT, MEHHHTUT, SHIIE(PATUT, YBEUT, KOJIUT,
TJIOMEPYJIOHEPPUT; aJNIEpTHIECKIE COCTOSIHUS, TAKHEe KaK 3K3eMa U acTMa, U Apyrue
COCTOSIHUSA, CBSI3aHHBIE C T-KJIETOYHONW MHPMIbTpALNEH U XPOHUIECKUMHU
BOCIAJUTEJIbHBIMU PEAKIIUAMU; aTEPOCKIIEPO3; HEAOCTATOUYHOCTD aIT€3HH
JEeWKOLUTOB;, PEBMATOUIHBIH apTPUT;, CUCTEMHYIO KpacHy Bosuanky (CKB);
caxapHbiii nuabet (HampuMep caxapHblid Auader Tuna | Ui UHCYTUH3aBUCUMBIH
caxapHblii 1uader), pacCesHHbIH CKIepOo3;, CHHAPOM PeliHO;, ayTOMMMYHHBIN
TUPEOUUT, aJIepTudecKuil sHuedanomueaut, cuaapom lllerpena; roHOIIECKHH
nuaber, 1 UMMYHHBIE PEaKI[HH, CBSI3aHHBIE C OCTPOU U 3aMeIJICHHON
TUIMEePUYYBCTBUTENBHOCTBIO, OMOCPEAYyEeMON NUTOKUHAMU B T-muMdonuramu, 4To
0oOBbIYHO HaOMOAAETCs IpH TyOepKyJie3e, CapKOUA03€e, MOTUMHO3UTE, TPAHYJIEMATO3e
U BACKYJINTE, MEPHULUO3HYIO aHeMHUI0 (00e3Hb ANANCOHA); O0ONE3HHU, BKIIOYAOIINE
auanenes3 TMMQpOLUTOB; BOCIAIUTENbHOE 3a00eBaHNe IEHTPAJIbHOW HEPBHOH
cuctemsl (LHHC); cuHApOM MOpaskeHUust MHOKECTBA OPTaHOB; F'€MOJUTHYECKYIO
aHeMuro (BKJOYas (HO HE OTPAHUYHUBASICh HUMH) KPHUOTJIOOMHEMHIO MJIH AHEMHIO
Kyymba (Coombs positive anemia); TSKEJNYIO TCEBAOMAPATUTHUECKYIO XPOMOTY;
3a00neBaHusl, OMOCPEIOBAHHBIE KOMIIJIEKCOM aHTUT€H-aHTHTENO; 3a00eBaHue,

NOBpeXAarInee KIyOoukoByI0 Oa3zaapHy0 MeMOpaHy; aHTH(OCHOTUTUIHBINA
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CHUHJIIpOM; aJlIEepTUYeCcKHuil HeBpUT; Oone3Hb [ peliBca; MHACTEHUYECKHI CUHAPOM
JIamGepra-HToHa; Oyne3Hblil meMpUrona;, My3blpb4aTKy; ayTOUMMYHHbBIE
NONM3HIAOKpUHONATHH; Oose3Hb PefiTepa; CHHAPOM HETHYIIErocs denoBeka; 00Je3Hb
bexuyeTa; rUraHTOKJIETOUHBIH aPTEPUHT;, MMMYHHBIH KOMIIJIEKCHBIH HedpuT; IgA-
He(pponaTuio; IgM-nonMHEHpONnaTHN;, UMMYHHYIO TPOMOOLUTOTIEHUYECKYIO MyPIyPY
(ITP) unm ayTonMMyHHYIO0 TpoMOouuToneHuto u T.1. COrinacHo OJHOMY U3 0OBEKTOB
uzooperenust ACM, npennaraembie B H300PETEHUH, TPUMEHSIOT IJII K UCTOLIEHHS»
HaXOASLIUXCSI B KPOBOTOKE 3[OPOBBIX B-KJIETOK B T€YEHUS MPOJOHTUPOBAHHOIO
nepruoaa BPEMEHHU.

Hacrosmee n3obperenne MOKHO IPUMEHSATh JJIs JICUEHUs MALlMEHTOB, KOTOPBIE
MOTYT MIPEICTaBIATh COOOM HeoBeKa, JIOMaab, CBUHBIO, ObIKa, MBIIIb, COOAKY, KOIIKY
u ntul. Jpyrue TenioKpoBHbIE JKHBOTHBIC TAKXKE MOANANAIT MOA 00bEM HACTOSIIETrO
n300peTeHus.

OO6bexToM N300peTeHUs ABISAIOTCS TAKXKE CIIOCOObI MHTHOMPOBAHUS POCTA
YEeJIOBEYECKUX OMYXOJEBBIX KIETOK, JIEUCHUS OMYXOJH y MALUeHTa U JeUEeHHe
3aboneBanus mponuepaTUBHOTO THIA Y TAIlUEHTa. DTU CIIOCOOBI 3aKTIOYAIOTCS B
TOM, YTO MaIMEHTy BBOAAT 3P (PEeKTUBHOE KOJHYECTBO KOMIO3HUIUH, NTpeaiaraeMoii B
n300peTeHnN.

Takum 00pa3om, OUEBHIHO, UTO HACTOSIIEE U300pETEHUEe OTHOCUTCS K
¢dapMaLeBTHUYECKUM KOMIIO3UIUSAM, KOMOWHAIIUAM U crioco0aM JedeHus
YeJIOBEYECKUX KApLUMHOM, TaKUX Kak B-kierounas numdoma. Hanpumep,
n300peTeHne OTHOCUTCA K (papMaleBTUUECKIM KOMITO3ULIUSAM, MPeJHA3HAYEHHBIM JJIs
NPUMEHEHHS MMPH JEYEHUH YEJOBEUECKUX KaPLUUHOM, KOTOPBIE COAEPIKAT
bapmaneBTudeckn 3GPEeKTUBHOE KOJHMYECTBO AaHTUTENA, IPEAJIaraeMoro B HaCTOSIIEM
n3o0peTeHny, U papMaleBTUUYECKH NPUEMIEMBbIH HOCUTEIb.

Conepxxamune ACM KOMIO3ULINH, TIpeaiaraeMble B U300peTeHUU, MOKHO
BBOJHTDH OOLIENPUHATBIMHU MYyTAMHU, BKJIHOUas (HO HE OrPAaHUYMBASICh UMH)
BHYTPHBEHHOE, BHYTPUOPIOIINHHOE, OpaJIbHOE, BHYTPHINM(PATHUECKOE BBEAECHHUE UIIU
BBEICHHE HETIOCPEACTBEHHO B OMYyXO0Jb. [IpennouTuTenbHBIM SBISETCS BHYTPUBEHHOE
BBECHHE.

CornacHo ogHOMY U3 OOBEKTOB U300 PETEHHS TEPANEeBTHUYECKIE KOMITO3ULIHH,
kotoprie conepxkat ACM, npenyaraembie B H300peTeHUH, TOTOBSIT B

npeaHa3HauYeHHOW Uil XpaHeHUs: popMe MyTeM CMEIICHUSI aHTUTENA, UMEIIIEro
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TpeOyeMyI0 CTeneHb YHCTOThI, C He0OsI3aTeIbHBIMU (hapMaleBTHUYECKH MPHEMIEMbIMU
HOCHTEJISIMH, SKCIUMHUEeHTaMu mwin crabunuzaropamu (Remington's Pharmaceutical
Sciences, 16-oe u3a., mox pexn. Osol A., 1980), B popme nmuopunnzupoBaHHbBIX
COCTaBOB HJIM BOIHBIX pacTBOPOB. [IpuemiemMble HOCUTEIH, SKCLUUMUEHThI HIJIH
CTAOUIU3ATOPBI SABJISIOTCS HETOKCUYHBIMU JIs1 PELUNHUEHTOB B MPUMEHSIEMbIX 103aX U
KOHIIEHTPAIUAX U MPEACTABISIOT co00it Oydepsl, Takne kak pocdaTHbIlii, HUTPATHBIN
Oydepsr u Oydepsl Ha OCHOBE NPYTUX OPTAHHUYECKHUX KUCIOT, aHTHOKCUAHTHI,
BKJIFOYAsi aCKOPOMHOBYIO KUCJIOTY U METHOHHH, KOHCEPBAHTHI (TaKHe KaK
OKTaIeUIIUMeTHI0C H3MIAMMOHUUXJIOPUT; T€KCAMETOHUUXIIOPHI;
OeH3aNKOHUHXIOPHUA, OCH3eTOHUUXJIOPU; (PeHOoN, OYTUIIOBBIA TN OEH3UIJIOBBIH
CIUPT; aJKuanapaOeHbl, TAKHE KaK METUJI- UM MPONuUnapadeH; KaTexoJ; pe3opiuH;
LUKJIOMEKCAHOJ, 3-MEHTaHOJ;, U MeMAa-Kpe30J1); HU3KOMOJIEKYJIsipHbIe (COCTOSLINE
MeHee YeM npuMepHO u3 10 0CTaTKOB) MOJUMENTHABL, OEJIKH, TAKHE KaK
CHIBOPOTOYHBIH aqb0yMUH, JKE€JATHH WIH UMMYHOTJIOOYIUHBI, TUAPODHIbHBIE
MOJIUMEPBHI, TAKUE KaK MOJUBHHUIMHPPOIUIOH, aAMHUHOKHUCIOTHI, TAKHUE KaK TJIMLKH,
[JIyTaMUH, aClaparut, TUCTUINH, ApTUHUH WU JU3WH, MOHOCAXapU/bl, AUCAXAPUIbI U
Apyrue yrieBOabl, BKIKYas TNII0K03Yy, MAHHO3Y HJIM JeKCTPUHBI; XeJaTHPYIOIHe
arenTsl, Takue kak I TK; caxapa, Takue kak caxapo3a, MAaHHHUT, TPerajo3a Ujin
copOut; coneoOpa3yruiue NPOTUBOUOHBI, TaAKWe KaK HATPUI, KOMIUJIEKCHI C
MeTaJllaMu (HalmpuMep KOMIUIEKCH Zn-0eJi0K); W/ UjIu HEHOHOTEHHbIE MOBEPXHOCTHO-

AKTHUBHBIE BEIIECTBA, TAKHE KaK TWEENTM, PLURONICS™ wu
nonmsdTuneHrnukonpb (I1317). ITpumepsr komno3unuit ACM B Buae antuten k CD20
onmucanbl B WO 98/56418, coneprkaHne KOTOPOro BKIOYEHO B HACTOSIIEE ONMCAHUE B
Ka4eCcTBe CChUIKU. B 3To# mybaukauum onucaHa >KHAKash KOMIIO3ULIHS, BKIIFOYAOIas
HECKOJIbKO 103, KoTopas coaepkut 40 mr/mn purykcumada, 25mMM anerart, 150mMM
Tperanosy, 0,9% Oeunsunosoro cnupta, 0,02% nmonucopbara 20, pH 5,0,
MUHHUMaJbHBII CPOK FTOJHOCTH KOTOPOH COCTABJAET 2 rofa NpU XPaHEHUH NMPHU 2-8°C.
Hpyrasa conep:xatas antuteno k CD20 npencrasisiomas HHTEpeC KOMIIO3HUIUs
cogepxut 10 Mr/mn putykcumada B cMecH, BKIOUaromei 9,0 Mr/mi xnopuna HaTpus,
7,35 mr/mn nuruapata nutparta Hatpus, 0,7 mr/mia nonucopdara 80 U CTEPUIBHYIO
BoAy mis nuHbeKkuui, pH 6,5. B HacTosmem nzobperennu n sMecto RITUXAN®

npumeHsnu ACM, npeniaraeMyio B HaCTOSIEM H300PETEHUH.
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JInopunn3npoBaHHbIE KOMITO3ULIMH, aTalITUPOBAHHBIE IS TOAKOKHOTO
BBeneHus, onucanbl B WO 97/04801. Takue nrnopuin3upoBaHHbIE KOMIO3HIIUN
MOYXHO BOCCTAHABJIUBATH C MTOMOIIBIO MPUTOAHOTO pa3baBUTENs C MOJTYyYEeHUEM
BBICOKOH KOHIEHTPALUH OeJKa U BOCCTAHOBIECHHYIO KOMIO3HUIUIO MOXXHO BBOJHTH
MOJKOXKHO MOJJIEKAINEMY J€UEHUIO MICKONMUTAKIIEMY.

Komno3zuunu, npennaraeMble B U300peTEHNUN, MOTYT COIEPIKATh Takke Ooee
OJTHOTO JIeHCTBYIOLIETO BELIECTBA, HEOOXOAUMOTO IJIsl JICUEHUs KOHKPETHOTO
MOKa3aHUsA, KOTOPOE MPEANOYTUTENbHO 00JIaJaeT JOMOJHUTEIbHBIMH BUIAMU
AKTUBHOCTH, U OHHU HE OKa3bIBAIOT OTPULATEIBHOIO BO3AEUCTBUS APYT HA ApPYTa.
Hanpuwmep, moxeT TpebOOBaTHCA BBEACHHIE JOMOJHUTEIBHOTO HUTOTOKCUYECKOTO
areHTa, XMMHUOTEePANeBTUYECKOr0 areHTa, HUTOKUHA UJIX HMMYHOCYIIPECCOPHOTrO
areHTta (HampuMep OKa3bIBAOIIEro AeicTBre Ha T-KJIETKH, TAKOrO KaK LUKJIOCIOPUH
WM aHTUTEJNO, CBsi3bIBatoIIeecss B T-kieTkamu, Hanmpumep, cBa3biBarmeecs ¢ LFA-1).
O¢ddexTHBHOE KOJIMYECTBO YKa3aHHBIX JOMOIHUTENbHBIX Ar€HTOB 3aBUCHT OT
KOJINYECTBA AHTAarOHUCTA, MPUCYTCTBYIOLIEr0 B KOMIO3UIUH, THUIAa 3a00JIeBaHUS HIU
HapyIIEHUs UM JICUEHUs U JPYTUX YKa3aHHBIX BhIe pakTopos. MX, kak MpaBuio,
INPUMEHSIOT B TAKHUX K€ J03aX U C UCMOJb30BAHUEM TEX K€ MyTEH BBENEHUs, KOTOPbIE
yKa3aHbl BBIIIE, UM B A03€, COCTaBIsOIEeNd npuMepHo 1-99% oT npuMeHseMbIX 103.

JleHcTBYIOIHME BEIIECTBA MOTYT OBITh TAK)KE 3aKJIOYEHBI B MUKPOKATICYJIBI,
NOJIy4YE€HHBIE, HAPUMEDP, METOIaMHU KOALEPBALMHU HIIH C ITOMOIIBI0 MeK(pa3HOH
MOJIUMEPHU3ALNHU, HAIPUMEDP, B MUKPOKAICYJbl U3 THAPOKCUMETHUIILEIIIIONO3bI NN
KeJaTHHA U TOoNH(METHIMETAIUIaTHbIE) MEKPOKAIICYJIBI COOTBETCTBEHHO, B
KOJUIOUJHBIX CUCTEMAaX JJIsl BBEIEHUS JIEKAPCTBEHHBIX CPEACTB (Hampumep,
JUTIOCOMBI, aTbOYMUHOBBIE MUKPOC( Eepbl, MUKPO3IMYJIBCUH, HAHOYACTULIBI U
HAHOKAIICYJIB), UM B MaKpO3MyJIbCcHu. Takue MeTonsl onucansl B Remington's
Pharmaceutical Sciences, 16-oe u3n., mox pen. Osol A., 1980.

MO’KHO IPUTOTABJINBATH MPENAPAThl C 3aMEIJICHHBIM BBICBOOOKICHUEM.
CoOTBETCTBYIOIINMHU IPUMEPAMHU NMPENAPATOB C 3aMEAJIEHHBIM BBICBOOOKAEHUEM
SBISFOTCS MTOJYNPOHUIIAEMbIE MATPHIIBI U3 TBEPABIX THAPO(YOOHBIX TOTUMEPOB,
coaepKaluX aHTArOHUCT, ’TH MATPULIBI MOTYT NPEACTABISATh COOOH M3menus,
UMEIOL1Ee ONpeaeNeHHYI0 GopMy, HapuMep, TJIIEHOK UM MUKpokancyi. I[Ipumepamu
MaTpHI] B IIpenaparax ¢ MPOJOHTHPOBAHHBIM BBICBOOOKIEHUEM SIBISIOTCS CIOXKHBIE

nonu3UpPeL, THAPOreNH (HanpuMmep noJu(2-THAPOKCHITHIMETAKPUJIAT) HIIH
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nonu(BUHUIOBBIA cnupT), noiaunaktunasl (U.S. 3773919), cononumepsr L-

IIYTAMHHOBOW KUCJOTBI U Y-3TUJ-L-rayTaMarta, Hepa3ja0KUMble CONOJUMEPHI 3THIIEHA

Y BUHHWJIALETATa, PA3JIOKHUMbIE CONOJUMEPBI MOJIOYHON KUCIOTHI U MIIUKOJEBOU
™
kucaotel, Takue kak LUPRON DEPOT ™ (uabeunpyemMble MUKPOKAIICYJIbI,

COCTOALINE U3 COMOJIUMEPa MOJOYHON KUCIOTHI-TJIMKONEBOW KUCIOTHI U
Jeynpoauaamnerarta) u noiu-D-(-)-3-ruapokcumacisinasi KUCJIOTa.

CocraBel, mpegHa3HAYEHHbIE ISl IPUMEHEHHUS i1 ViVo, TOJKHBI OBITh
CTePUJIbHBIMU. {711 3TON LeMu NPHUHSATO HCIOJIb30BATh PUIBTPALIUIO Yepe3
CTepUJIbHBIE QHIBTPALIMOHHBIE MEMOPAHBIL.

Komno3zuunu, npennaraeMble B U300peTEHNUN, MOTYT MPEACTABISITh COOOM
pa3au4Hble POPMBI JTEKAPCTBEHHBIX CPEICTB, BKIOUYAs (HO HE OrpaHUYHBASICh UMH)
JKUAKUE PACTBOPHI UJIK CYCIIEH3UH, TaOJIETKH, MUJIIOJH, MOPOIIKH, CYIIIO3UTOPUH,
MOJIMMEPHBIE MUKPOKATICYJIbI W MUKPOIY3bIPbKH, TIUTIOCOMBI U BBOJUMBIE TyTEM
UHBEKLUHNHU U HHQY3uH pacTBophrl. Ilpennoururenpnas popma 3aBUCHT OT MYTH
BBEJCHHS U TEPANEBTHYECKOTO MPUMEHEHHS.

Komno3zunnu, npennaraeMble B U300pETEHNUU, TPEANOYTUTEIBHO BKIIOYAIOT
TaKke o0ImenpuHAThIe (apMaLeBTHYECKH MPUEMJIIEMble HOCUTEIHN U aABIOBAHTHI,
U3BECTHBIE B JAHHOHN 00aCTH, TaKHE KaK YeJIOBEYECKHI CHIBOPOTOUYHBINH aTb0yMUH,
HOHOOOMEHHHUKH, KBACLbI, IEUUTHH, Oydepsl, Takue Kak ¢pocdarsl, TIUIUH,
copOMHOBAas KHUCIIOTA, COPOAT KAJMs U COJIM WJIU BJIEKTPOJIUTHI, TAKHE Kak cyiabdar
NPOTaMHUHA.

Haubonee s¢pdekTuBHBIN MyTh BBEEHUS U CXeMa MMpUEMa JIEKapCTBEHHOTO
cpencrsa s GapMaLeBTHYECKUX KOMITO3ULHUH, MPeNIaraéMbIX B HACTOSILIIEM
n300pEeTEeHNH, 3aBUCHUT OT CEPbE3HOCTU M T€UEeHUs 3a00JIEBaHMS, COCTOSHUS 300POBbs
NanreHTa U ero peakluu Ha JeYeHHe, U UX OnpeaenseT Jeuamuii Bpad. Takue o036l
KOMIO3HUIMH TOJKHBI OBITh TOAOOpaHbI 115 Kaxkaoro nanueraTa. OgHako
s dexTUBHAS 1032 KOMIIO3UIIUM, MpeaaraeMblX B HACTOSIIEM H300pEeTeHNH, KaK
MPaBHIIO, COCTABIAIOT OT npuMepHo 0,01 no mpumepro 2000 Mr/kr.

IIpencraBieHHbIE B HACTOSAIIEM ONMMCAHUHM MOJIEKYJIbI MOTYT BXOJUTh B COCTaB
pa3IMYHBIX (OPM JIEKAPCTBEHHBIX CPEICTB, BKJIOUasi (HO HE OrPAHUYHBASICh UMH)
JKUAKUE PACTBOPHI UJIK CYCNEH3UH, TaOJIETKH, MUJIIOJH, MOPOIIKH, CYIITO3UTOPUH,

NMOJIUMEPHDBIC MUKPOKAICYJIbl MJIM MUKPONY3BIPbKH, TUITIOCOMbBI U BBOAUMBIC TYTCM
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UHBEKLUHNHU U HHQY3uH pacTBophrl. Ilpennoururenpnas popma 3aBUCHT OT MYTH
BBEIEHUS U TEPANEBTUYECKOrO NPUMEHEHUs.

Komnosununu, conepsxkamune ACM, npeanaraeMyr B HaCTOSIEM H300pEeTEHHH,
MO>KHO MPUTrOTaBIUBATh, JO3UPOBATh U BBOJAUThL MYTAMH, COOTBETCTBYH IIUMU
BBICOK03( (P ekTUBHON MeAULIMHCKON npakTuke. PaccMaTpuBaeMble B 3TOM KOHTEKCTE
(baxTOpBI BKIOYAIOT KOHKPETHOE 3a00IeBaHNE HJIU HapyLIeHUE, OAJIeKallee
JIEYEHUIO0, KOHKPETHOE MJIEKONMUTAIOLIee, NOAJIeXKAILEe JIEUEHHUIO, KINHUYECKOe
COCTOSIHME MHAUBHUAYAJIbHOTO MAalUEHTA, TeYeHHe OOJe3HN WIJIM HapyUIeHHs, 00JacTh
BBEICHHS areHTa, METOJ BBEJACHHUs], CXeMa IPUMEHEHHUs U Ipyrue GpakTopsl,
U3BECTHBIE MPAKTUKYIOIINM criennaiucram-Mmenukam. TepanesTudecku 3 PpeKTuBHOE
KOJIM4YE€CTBO aHTAarOHUCTA, MOJJIeXkKAIlee BBEACHUIO, JOJIKHO ONPEAENIAThCS 3TUMU
daxTopamu.

B cooTBeTcTBHM ¢ OOLIENPUHATHIME MOJOKEHUSIMH TE€PAEBTHYECKHU
3¢ dpexTHBHOE KOJUYECTBO AaHTHUTENA HA AO3Y MPH MapeHTEPaTbHOM BBEIEHUH JTOJIKHO
cocTaBysiTh mpuMepHo 0,1-20 MI/Kr Beca Tejia MalueHTa B IeHb, MPH 3TOM OOBIYHbBIE
Ha4aJIbHbIE JO3bl MPUMEHSIEMOr0 aHTArOHUCTA COCTABIISIIOT MPUMepHO 2-10 Mr/kr.

B mpennouruTenbHOM BapuaHTe ocymecTBiIeHUS n3oodperenus ACM
NpeACTaBIsAET COOOH aHTUTENO, MPEANOYTUTEIbHO TYMAHU3UPOBAHHOE AaHTHTEJO.
IIpuemnemMple 103bl TAKOTO HEKOHBOTHPOBAHHOTO AHTHUTENA COCTABJIAIOT, HAIIPUMED,
ot npumepHo 20 no npumepno 1000 mr/m”. B OIHOM W3 BAPHUAHTOB OCYINECTBIICHUSA
U300peTeHns 103a AaHTUTENA OTJIIMYAETCS OT 1O3bl, PEKOMEHIOBAHHON B HACTOsIIEe
Bpems a1 RITUXAN®. Hanpumep, naliueHTy MOXHO BBOAUTH OJHY MJIHU HECKOJBbKO
703 aHTUTEJA, KOTOpPbIE CYILIECTBEHHOTO HUuXxe 375 MF/MZ, HaIlpUMED, 10338 MOXKET
COCTaBJATh OT npuMepHO 20 1o npumepHo 250 MF/MZ, Hanpumep, ot npumepHo 50 go
npumepHo 200 mr/m’.

Kpome TOro, anTuTeno MOXHO BBOAUTDL B BUAE OAHOU MJIN HECKOJBKUX
Ha4aJIbHBIX 03 C NOCJIEAYKIINUM BBEJEHHUEM €Ile ONHOW UJIU HECKOJIBKHUX 103

2
aHTUTEJA, IPH 3TOM J103bI aHTHTENA (B MI/M~ ) B IOCHEAYIOIHUX A03aX MPEBBIMIAIOT
2
HaudaJabHYHO(bIe) 103y(bl) aHTUTENA (B MI/M™ ). Hanpumep, HadainbHas 1032 MOKET
2
COCTaBIATH OT npuMepHo 20 1o mpumepHo 250 mr/mM~ (Hanpumep ot npumepHo S0 1o
2
npumMepro 200 Mr/M"), a mocieaymue 1036l MOTYT COCTABJIATH OT npuMepHo 250 1o

npumepHo 1000 mr/m’.
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OnHako, Kak OTMeuYajocCh Bhllle, 3TU Npeanongaraemele konuuectsa ACM moryt
B 3HAYUTEJbHON CTENEHHU MOABEPTraThCs TEPANEBTUUECKON KOPPEKTUPOBKE. DakTOp,
UMEIOLINH pelnaronee 3HaYeHHE I BbIOOpAa COOTBETCTBYIOIIEH O3Bl H CXEMBbI
NPUMEHEHHUS JIEKAaPCTBEHHOI O CPEACTBA, ABJSIETCS PE3YJbTATOM, MOJYUEHHBIM C
NOMOIIBIO OTIMCAHHBIX BbIIIE MapaMeTpoB. Hanmpumep, oTHOCHTENbHO 00Jiee BBICOKHE
03Bl MOTYT TPpeOOBATHCS, MPEKAE BCETO, IS JeUeHHUs 3a00NeBaHN Ha HaYaJIbHOH
CTaIuM U OCTPHIX 3a0oneannii. s monyuenus nanbomnee 3¢ pekTuBHBIX
pe3yJIbTATOB, B 3aBUCUMOCTH OT 3a00JI€BaHHS UJIM HAPYLIEHHS, aHTATOHUCT BBOISAT
MaKCHMaJIbHO OBICTPO K MOMEHTY NOSIBJIEHUS IEPBOTO CHMITOMA, AUATHO34,
NPOSIBJIIEHUS UJIM BO3HUKHOBEHHUS 3a00JI€BaHUS UM HaPYIIECHUS WIH BO BPEMs
pemuccuu 3a00eBaHUS UM HAPYIICHUS.

ACM, npexnnaraeMyr B HACTOSIIIEM U300pETEHHH, BBOIAT C MOMOIIBIO
NPUEeMIIEMBIX MYyTEH, BKIIOYAs MapeHTepaJbHOE, MOAKOKHOE, BHYTPUOPIOIIHHHOE,
BHYTPHJIETOYHOE U MHTPAHA3AJIbHOE BBEAEHHE, U, €CIIU 3TO TPeOyeTCs I MECTHOTO
UMMYHOCYTIPECCOPHOTO JIeUeHHUsI, BBOASAT B 00nacTh nopexaenus. [lapeHrepanapHbie
UH(}Y3UH BKIIOYAIOT BHYTPUMBIIIEYHOE, BHYTPUBEHHOE, BHYTPUAPTEPHATIBHOE,
BHYTPHOPIOMINHHOE WJIU MOJKOXKHOE BBeAeHHE. Kpome TOTro, aHTaroHUuCT MOKHO
BBOJHTDH C MOMOIIbIO UMITYJIbCHON HH(Y3UHU, HAIPUMED, UCIIONB3Y s MOHMKAIO IUECS
703bl aHTaroHucta. IlpeanouTuTeNbHO BBEEHUE JO3bl OCYLIECTBIAIOT NyTEM
UHBEKLHH, Hanboee NPeAnoYTUTEIbHO BHYTPUBEHHBIX MJIM MOAKOKHBIX MHBEKIHUH, B
YaCTHOCTH, B 3aBUCHUMOCTH OT TOTO SIBJAETCS JIU BBeIeHHE KPATKOBPEMEHHBIM WU
MPOJOJKUTENbHBIM.

CornacHo n300peTEeHNIO B COUYETAHUH C YKA3aHHBIMH AHTArOHUCTAMH MOHO
BBOJUTH APYrue COeJUHEHUs], TaKHe KaK [IUTOTOKCUUYECKHE areHThl,
XUMHOTEPANEBTUYECKNE areHThl, HMMYHOCYIIPECCOPBI U/UIU LHUTOKHHBI.
KomOuHHpoBaHHOE BBEEHUE IIPEAYCMATPHBAET COBMECTHOE BBEACHHE C
UCIMOJIb30BAHUEM PA3JIMUYHBIX KOMIIO3UIIUNA UM C UCIIOJb30BAHUEM OJHOMN
(bapmaneBTHUECKON KOMIO3HUIIUH HJIH MOCJIET0BATEIbHOE BBECHHE B JJIOOOM
NOPSAKE, MPHU 3TOM MPEATIOYTUTENIBHO B TEYEHHE NepHoia BpeMeHH, Koraa oda (unu
BCE) AEHCTBYIOIINX BEIIECTBA OAHOBPEMEHHO MPOSBISIOT UX OHOJOTHYECKYIO

AKTHBHOCTD.
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JokHO OBITH OYEBUIHO, UTO 103y KOMIIO3ULIMH, NIPEIIaraeéMoi B U300pETeHUH,
KOTOpast HeoOXoauMa AJIsl JOCTHKEHHs Ie4eOHOrOo NeHCTBUSA, MOXKHO JOMOJHHUTEIBHO
CHUJKATh MyTEeM ONTHMH3ALUN CXEMBI IPUEeMa JIEKAPCTBEHHOT'O CPECTBA.

[Ipu mpakTUYECKOM BOILIOIEHUHU U300peTeHust papMaleBTHUECKIUH HOCUTENb
MOXET MPEACTABIATh COOON MUMUAHBIA HOCUTENb. JINMUIHBII HOCUTEIb MOYKET
npencTasisaTb coboi poconunun. Kpome Toro, TUMUAHBIN HOCUTEIH MOXKET
NPEeACTAaBIATh COOON JKUPHYIO KUCIOTY. JIMMUIHBIA HOCUTENb MOXKET MPENCTABIISTh
co0oii Takke neTepreHT. B KOHTEKCTE HACTOSAIIEr0 ONUCAHUS NIETEPTeHT
npeacTaBisieT coOoH I000e BEIEeCTBO, KOTOPOE U3MEHSIET TOBEPXHOCTHOE HATSIKEHHUE
KUAKOCTH, KaK MPaBUIJIO, CHUXKASI €ro.

CormacHo OAHOMY U3 BapHAaHTOB OCYINECTBJIECHUS U300PETEHHS NETEPTeHT,
MOXKET MPEACTABIATh COOOH HEMOHHBIN AeTepreHT. IIpuMepbl HEMOHHBIX NETEPTreHTOB
BKJIIOYAIOT (HO HE OrpaHHYMBAsiCh UMH) ToucopOat 80 (M3BECTHBIN TaK¥Ke MOJ
HazBaHueM TBuH 80 unu monuokcusdTUICHCOPOUTAHMOHOOeaT), Brij u Tputon
(mannpumep Tputorn WR-1339 u Tpuron A-20).

B npyrom BapmaHTe AETEPreHT MOXKET MPEACTABISATh COOON MOHHBINA NETEPreHT.
IIpuMepbl HOHHBIX NETEPTEHTOB BKIOYAKOT (HO HE OTPAHUYUBASACH HM)
ATKIITPUMETHIAMMOHUHOPOMHUI.

Kpowme toro, cornacHo n300peTeHUIO JTUIUIHBIH HOCUTEIb MOXKET MPENCTaBIATh
coboii tunocomy. B KOHTEKCTE HACTOSAIIErO OMMCAHUS TOHATHE «IIUIIOCOMAY
obo3HaudaeT MO0 CBA3aHHBIN ¢ MEMOPAHON My3BIPEK, KOTOPBIH COAEPIKUT JTHOObIE
MOJIEKYJIbI, IpeJiaraeMbie B U300pEeTEeHUH, TN UX KOMOWHAIIUH.

Huxe nzobperenne nporuUTIOCTPUPOBAHO OoJiee TOAPOOHO ¢ TOMOIIBIO
npumMepoB. [IpuBeneHHbIe HIXKE NTpenapaTsl U IPUMEPBI JaHbI AJIS TOTO, YTOOBI
HaCTosIIee N300peTeHne CTaNo 0ojee MOHATHBIM CIIELIUAJNCTAM B TaHHOW 00JacTu U
OHHU MOTJIM OCYLIECTBHUTb €0 MpakTu4Yeckoe Boromenne. OqQHAKO IPUBEAEHHbBIC B
Ka4eCTBE MPUMEPOB BAPUAHTHI OCYIIECTBICHHUS H300PETEHUS HE OTPAHUYNBAIOT €T0
00beM, OHH MPUBEIEHBI TOJBKO C LEJbI0 HILIIOCTPAIINN HEKOTOPBIX OOBEKTOB
HACTOsIIero n300peTeHus U GyHKLUUOHAIBbHO 3KBUBAJIEHTHBIX CIIOCOOOB, 3asIBJIAEMBIX
B n300pereHun. Paznuunsie MoaupuKauu 1300peTEeHUs], TOMUMO MPHUBEIEHHBIX B
HACTOSIIIEM ONMHMCAHHUH, NOJIKHBI CTAaTh OUEBUAHBIMHU CIELUAINCTAM B JaHHOHW obyacTu

MOoCJC O3BHAKOMIIEHUA C MPUBCACHHBIM BBIIIC OMMUCAHHUEM U MIPpUJIAraCcMbIMU K HEMY
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yepTekamu. Takne Monu(pUKauy MOAMAAA0T NoA 00beM npuigaraeMoil GopMyJibl
n3o0peTeHus.

IIpumepsl

[[Ipumeuanue: Ecnu He yka3aHO MHOE, TO B MPUBEACHHBIX HUKE IIPUMeEpax
HyMepaIus MOJOKEHUH KOHKPETHBIX aMUHOKHUCIOTHBIX OCTATKOB J1aHA COTJIACHO
cucreme Hymepanuu Ks6oTa]

Ipumep 1

Matepuasbl U1 METOBI

Kiosuposanue U skcnpeccust peKoOMOUMHAHTHOrO anturena B-Lyl

Knerku rubpunomer, skcnpeccupyroouue B-Lyl, Beipamuanu B cpene RPMI,
conepxamei 10% FBS u 4MM L-rnyramun. Cobupanu 6 X 10° kietox ¢
KU3HECTIOCOOHOCTBIO > 90% 1 BeImensuin o6y PHK ¢ ncnons3oBarnuem Habopa
tuna Qiagen RNAeasy midi. k/[HK, xogupyromue BapuadenbHble 001aCTH JErkoi u
Tsikenion nenet B-Lyl ammnudunuposanu ¢ nomombio OT-ITLP. OT-ITLP
OCYLIECTBJISIIN C UCMOJb30BaHUEM clieAyroux ycaosuil: 30 mun npu 50°C nns
cunresa nepsoii nenu k/IHK; HayanbHas nenarypauus B TedeHue 15 mun npu 95°C;
30 uuknos no 1 mun nmpu 94°C, 1 mun npu 45°C, 1,5 mun npu 72°C; u KOHEUHas
ctaaus yaiauHeHus B TedeHue 10 mun npu 72°C. Oxunaemsbiii pazmep ITLP-
NPOAYKTOB MOATBEPKAAIN C TOMOIIBIO refb-3yekTpodopesa. IILP-npoaykTe!
KJIOHHPOBaJu B MpUroaueix 1is E. coli Bekropax u nyrem cexsenuposanus JJHK
MOATBEPKAAIH, YTO OBIIN BbIEIEHBI IeHbl, KOOUPYIOIIHE BapuadenpbHy0 o0iacThb
JIETKOHN U TSIJKEJION LIeMH.

JIi1st KOHCTPYHUPOBAaHUS DKCIPECCHOHHBIX BEKTOPOB AJi XUMepHOro B-Lyl
CUHTETUYECKHE CUTHAJBHBIEC TOCIENOBATEIbHOCTH U COOTBETCTBYOLINUE CAUTHI
PECTPUKIINHU CIMBAJIH C BApUAOEIbHBIMU O0JACTIMH LEeTel ¢ TOMOLIBIO
nononHuTenbHbIX IILP. [Tocie OKOHYATENBHOrO NOATBEPIKAEHUS NPABUIBHOCTH
nocienoBarenbHocT JJHK BapuabenpHbIx oOnmacTeil uenei ux oObeNUHSIH C
COOTBETCTBYIOLIMMHU KOHCTaHTHBIMH oOnactamu uenosedeckoro IgG1. ITocne
CO37]aHUsl T€HOB UX KJIOHHUPOBAJIU MOJ KOHTpojeM npomotopa MPSV u npotus xona
TPAHCKPUINLNH OTHOCUTEIbHO CHHTETUUECKOTrO caiiTa monnageHminposanus (polyA) c
HCIIOJIb30BAHUEM ABYX OTJEJbHBIX BEKTOPOB, IO OAHOMY ISl KaXXJ O LIeNH, B

pesynbTare yero nonyvanu miasmuay pETR1808 (skcnpeccroHHBIH BEKTOP AJIs
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Tsoxkenoit nenu) u pETR1813 (skcnpeccHOHHBIH BEKTOP s Jierkoh nenu). Kaxmprii
BEKTOp Hec nocyuenosatenbHocTh OriP EBV.

XumepHoe B-Lyl koHCTpyHpoBanu myTeM KOTPaHC(HEKLUHHU KIETOK JUHUH
HEK293-EBNA Bextopamu pETR1808 u pETR1813 ¢ nomMoiusio MeTona
TpaHC(HEKINH, OCHOBAHHOTO Ha MCHONb30BaHNU pocdaTa kanbusa. Kinerku nuHun
HEK293-EBNA Ha 3KCTIOHEHLIHAJIbHOMU (ha3ze pocTa TPaHCPEKTHPOBATIU C MOMOIIBIO
MeTona TpaHC(PEeKIUH, OCHOBAHHOTO Ha UCMOJb30BaHUH (pocdara kanpuus. Knerku
BBIPALIMBAJHN B BHJE aIr€3MOHHBIX MOHOCIOHHBIX KyJbTyp B T-konbax ¢
UCIOJNb30BaHUEM cpelibl s kKyabTuBuposanuss DMEM, nononnennoi 10% FCS, u
OCYIIECTBJISIN TpaHCheKuo, korna onn gocturaiu 50-80%-Hol KOH(IIOIHTHOCTH.
Hns tpanchexnauu T75-k0n0b1 8 MUNIMOHOB KJIETOK BBICEBANH 32 24 4 110
Tpanchekuu B 14 ma cpensl nist kKyaptusupoBanuss DMEM, nononuennoit FCS (B
KOHeYHOH koHUueHTpauuu 10 06.%), 250 MKI/MJI HEOMULIMHA, U KJIETKH HHKYOUPOBAIH
B TeueHue Houn nipu 37°C B atmocdepe, cogepskammeit 5% CO,. [ns kaxaon
ucrnonb3yemoit aus tpanchexknuu T75-k0a0pl TIPUTOTABINBATIN PACTBOP, COAEPIKAIIMI
JHK, CaCl; u Bony, nyTem cMmemenust 47 Mkr obmel ninasmuaaoi sekropuoit JIHK,
B3TOU B BUJ€ PABHBIX AOJEH SKCIPECCUOHHBIX BEKTOPOB AJIS JIETKOU U TAXKEION
nenei, 235 Mxr 1M pactBopa CaCl, u nobaBjeHuss BOIBI 10 KOHEUHOTO 0Obema 4691
Mk, K atomy pactBopy nobasinsuiu 469 mkn SOMM HEPES, 280mM NaCl, 1,5MM
pactBop NapHPOy, pH 7,05, cpa3y nepemewmnBanu B TedeHue 10 ¢ u gaBanu
BBICTOSATBHCS IPU KOMHATHOM TemnepaTtype B TeueHue 20 ¢. Cycnensuro pa3basisinu 12
mi DMEM, nononuennolt 2% FCS, u BHocuiau B kon0y T75 BMecTO cymecTByIOmeH
cpennl. Knerku nukyouposanu npu 37°C, 5% CO; B Teuenue npumepno 17-20 u,
3ateM cpeny 3amensnu 12 man DMEM, 10% FCS. lns npoayuupoBaHus
HeMonupuuupoBaHHOTO aHTHTENa “chB-Ly1” xierku TpaHcpeKTHPOBATIN TOJBKO
3KCHpeCcCUOHHbIMU BekTOpaMu s antutena pETR1808 u pETR1813, B3ATbIMU B
coorHowenun 1:1. J{na nponyuupoBanus anturena “chB-Lyl-ge”, umeromero
CKOHCTPYUPOBAaHHYIO CXEMY TIIMKO3UIUPOBAHUA, KIETKH KOTPpaHCPEKTUPOBATH
YeTBIPbMs MJIa3MHUAAMH, AByMs AJs skcnpeccun antutena (pETR1808 u pETR1813),
onHoi# s skcnpeccun cautoro nonunentuaa GnTIII (pETR1519) u ogHol ans
skcnpeccun MmanHo3uaasel I (pCLF9), B3sTeiMu B cooTHOmeHuu 4:4:1:1,

COOTBETCTBEHHO. B neHb 5 mocne Tpancdekuu cynepHaTaHT codupanmy,
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HeHTpudyrupoBanu B Tedenne S MuH npu 1200 06/MuH, a 3aTeM BTOpPOH pas
neHtpudyruposanu B redenne 10 mun npu 4000 06/mMuH u BeigepskuBanu npu 4°C.
Anturena chB-Lyl u chB-Lyl-ge ounmanu u3 cynepHaTaHTa KyJIbTYPHI C
MOMOIIBIO TPEX MOCJIETOBATENbHBIX CTAAUN XpoMaTorpaduu, a UMEHHO
xpomarorpaduu Ha npoTenHe A, KATHOHOOOMEHHON XxpoMatorpadpuu u
renxbuiabTpannu Ha Superdex 200-kononke (pupma Amersham Pharmacia), 3amensis
Oydep Ha conesoll pocdatHbili Oydep U codupasi MONyUEHHBIN HA dTOH MOCIeNHEN
CTaINH MUK MOHOMEPHOro aHTuTeNa. KOHIEHTpaMio aHTUTENa OMPeaeIsn C
MOMOIIbIO CIIeKTpodoTOMETpa, U3Mepsist adbcopOIUI0 mpu IyiHe BOJHBI 280 HM.

AHanu3 oJurocaxapunaos

Onurocaxapuael BeICBOOOXKIAMH (PEPMEHTATUBHBIM IYTEM M3 aHTHUTENA MyTEM
pacmermienuss PNGazoiiF, npuyem anTutena nubo Oblin uMMoOunn3oBansl Ha [1B /D
(momuBuHUNUAEHAUPTOPHUA)-MeMOpaHe, THOO HAXOAUINUCH B PACTBOPE.

[Tony4eHHBIN MOCE pacIIeNeH!sl paCTBOP, COAEPIKALIUN BHICBOOOKICHHBIE
OJIMTOCaxXapuabl, 1100 Hcnonb30Banu HenocpeacTseHHO 1t MALDI/TOF-MC-
aHanu3a, THOO0 OCYIIECTBJISAIN NOMOJHUTEIbHOE PACIIECIUIEHUE C TTOMOIIBIO
riroko3una3sl EndoH nepen npurorosnenuem obpasua aiss MALDI/TOF-MC-
aHan3a.

Meton BbICBOOOKICHHUS OJIMTOCAXAPUIOB JUISI aHTUTEJ, MMMOOMJIN30BAHHBIX HA

TIB1d-meMOpane

Jlyaku 96-nynounoro mianmera u3 [IBJI®-memOpans! (Tuna Immobilon P,
¢upma Millipore, bagdopa, . Maccauycerc) cmaunBanu 100 MK MeTaHONA U
JKUIKOCTh oTcachiBaiu uepes [I1BJ/[D-memMOpaHy ¢ MOMOMBIO BaKyyMa, CO3aBa€MOr0
B BAKYYMHOM MHOTOMeMOpaHHOM Koyutektope (tuma Millipore, bandopa, mr.
Maccauycerc). [IB/I®-memOpans! Tpuxabl mpoMbiBaiu 300 MK BOABI. 3aTeM JTYHKHU
npombiBau 50 M1 RCM-0ydepa (8M mouesuna, 360MM Tpuc, 3,2MM I/ITK, pH
8,6). 30-40 MKT aHTHUTEJIa BHOCHJIU B JYHKY, cogepskamyt 10 mxn RCM-6ydepa.
JKunkocth B IyHKE OTCACBIBAIU uyepe3 MeEMOpaHy MyTeM CO3aHUsS BaKyyMa U
MeMOpaHy MOCIeq0BaTeIbHO ABaX bl mpoMbiBaiu 50 mxin RCM-06ydepa.
BoccranoBnenne nucynbUAHBIX MOCTHKOB OCYINECTBIISIIN MyTeM nod0asinenus 50
Mk 0,1M putnorpentona B8 RCM u unkybaunu npu 37°C B Teuenne 1 4.

ITocne BoCCTaHOBIEHHS CO37aBali BAaKyyM IJIsl YOAJIEHUSI pacTBOpa

JUTHOTPEUTONA U3 NYHKU. JIyHKH Tpuxkabl npoMbiBanu 300 MK BOABI, TOCJIE Y€ro
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OCYIIECTBIISITN KapOOKCUMETUIINPOBAHNUE [IUCTEHNHOBBIX OCTATKOB NMyTEeM H00aBICHUS
50 mxxn 0,1M #onykcycHoit kucnorel B RCM-0ydepe u nHKyOanuu npu KOMHaTHOH
TeMIlepaType B TEMHOTE B TeueHue 30 MUH.

ITocne kapOOKCUMETUIUPOBAHUS KUAKOCTh M3 JIYHOK OTCACHIBAIH C MTOMOIIBIO
BaKyyMa | MOCJeN0BAaTEeIbHO TPpHKAbl mpoMbiBaiu 300 mka Boabl. 3aTem [1BJ(D-
MeMOpaHy OJOKMPOBAJHU I IPpeayNPeKASHU aAcOPOLNH 3HAOTTIOKO3HAA3bl MyTEM
uHkyOupoBanus 100 mkxa 1%-HOro BOOHOrO pacTBOpa MOJUBHHUINMUPPOIUAOHA 360
Ipu KOMHATHOH Temmneparype B Tedenne 1 4. [Tocie 3Toro 6IOKUPYIOLUINNA peareHT
YA ¢ TOMOIIBIO ¢J1a00ro BaKyyMa U MOCHeNyo el TpeXxKkpaTHo# npombeiBku 300
MKJI BOJBI.

N-cBsi3aHHBIE OJIUITOCAXaPHUbl BBICBOOOXKAAIU MyTeM 100aBIeHHs 2,5 Men
nentun-N-rinuko3unasel F (pekomOnHanTHas N-rnukanasza, dupma GLYKO, Hosaro,
mr. Kamugopuus) u 0,1 men cnanunassl (Gupma GLYKO, Hosato, wt. Kanudopuus)
IUTs1 yAAJIeHUS JIIOOBIX BO3MOXKHBIX 3apS)KEHHBIX OCTATKOB MOHOCAaXapHAOB B

koHeuHOM oObeme 25 Mka B 20MM NaHCO3, pH 7,0). Pacmennenne ocymecTBIsIIN B

tedenue 3 4 npu 37°C.

Metoxn BI:;ICBO60)KI[€HI/I$I OJIUTrocaxapuaoB AJd aHTUTEC, HAXOAAININXCA B

pactBope
40-50 mkr antuTena cmemusanu ¢ 2,5 men PNGaswilF (pupma Glyko, CIIIA) B

2MM Tpuc, pH 7,0 B koHe4UHOM 0OBbeMe 25 MKJ U CMeCh HHKYOHpPOBalIu B TeUEHHUE 3 U
npu 37°C.

Hcnoap3oBanue paciienjeHns ¢ IIOMOIIBI SHAOTIKK031uAa3bl H

BBICBOOOXKAEHHBIX ¢ noMowby PNGaselF onurocaxapuaos IJisl onpeaeacHus

COOTBETCTBUA CTPYVKTVD FI/I6DI/II[HI:;IX 6I/IC6KLII/IOHHle OJIMToCaxapHa0oB IMHUKaM

HEeHUTPAJILHBIX OJIMTOCAaXapuAa0B, NoayueHHbx MetogoM MALDI/TOF-MC

BricBoboxknennsie ¢ momombio PNGasbslF onurocaxapuabl 3aTeM paciiernisiia ¢
noMoInbio 3Hnorauko3naasbl H (K® 3.2.1.96). [Insa ocyuiecTBIeHUs pacIenIeHus C
nomombio EndoH nobasnsnu 15 men EndoH (¢pupma Roche, IlIBefinapus) kK npoaykTy
pacmerienusi PNGazoiF (onucaHHBINH Bbille METOA IJIsI aHTUTENA, HAXOSIIIErocs B
pacTBope), mojydast KOHeUHbIH 00beM 30 MKJI, U CMeCh MHKYOUpPOBAJIU B TEYECHHUE 3 U
npu 37°C. EndoH ocymectBiser pacmenienue Mexxay N-aleTUiarjitoK03aMIUHOBBIMU

OCTAaTKaMH XUTOOHO3HOTO Aapa N-cBsI3aHHBIX oJiurocaxapuaosB. CI)epMeHT MOKET
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pacicnyiAaATh TOJBKO OJIUTOMAaHHO3Y U OOJILIIHHCTBO FI/I6pI/II[HbIX THUIIOB I'NIMKaHOB, B
TO Bp€MA KaK OJIUrocaxapuabl KOMIIJICKCHOTI'O TUIIA HE TUAPOJIHU3YHOTCA.

Ipurorosaenue obpasua mis MALDI/TOF-MC

IIponykThl GepMEHTATUBHOIO pacLICIUICHUs, COAEpIKAIIUe BbICBOOOKAEHHbBIE
OJINTOCAaXapHubl, Mmocye 100aBIeHUS YKCYCHON KHCIOTHI 10 KOHEYHONW KOHIEHTPALNH
150MM nHKYOMpOBaNM eme B TeUeHHUE 3 4 IPU KOMHATHOH TeMIlepaType U 3aTeM
nponyckanu depes 0,6 Ma kaTuoHOOOMeHHOH cMoJibl (cMosia AGS0W-XS8,
ruapupoBanHas ¢opma, 100-200 mem, pupma BioRad, IlIBeiinapus) ymakoBaHHOH B
MUK pPO-O0MO-CIIUHOBYIO XpoMaTorpaduueckyro KoiaoHKy (¢pupma BioRad, IIseiinapus),
IJIsl yIaJeHus KaTUOHOB U 0eikoB. OOUH MUKPOJUTP MOJYyYEHHOTO oOpasia
HAHOCHIJIM Ha MJAaCTUHY-MHUUIEHb U3 HepKaBelollel CTalu U CMEUINBAJINU Ha NJaCTHHE
¢ 1 mxn sDHB-matpuusl. SDHB-maTpuny nonyvanu nyTeM pacTBOopeHus 2 mr 2,5-
OUTUAPOKCUOEH30HHON KuCHoThl U 0,1 Mr 5-MeTOKCUCATUIUIOBON KUCIOTHI B 1 M
cMecu 3TaHoi/ 10MM BoaHbIi pacTBOp xnopuaa Hatpus 1:1 (06./00.). O6pazusr
CYIIWJIN Ha BO3AYyXe, HaHOCUIHU 0,2 MKJI 3TaHoJa 1 o0pa3naM aBajii OKOHYATEIbHO

NEPEKPUCTAJIIIU3OBATHCA HAa BO3AYXCE.

MALDI/TOF-MC

Jnsa nonydyeHus macc-cnekTpos npumeHsau MALDI-TOF-macc-cnektpomeTp
tuna Voyager Elite (pupma Perspective Biosystems). [IpuGop padoran B nuHeiHOU
KOHpUTYpaALNHU MPU ycKopstomeM HanpsikeHun 20 kB u ¢ Bpemenem 3anepxkku 80
HaHOCeKYHI. JlJIst onpenesneHust MacChbl HOHOB MPUMEHSJIN BHEIIHIOK KaJTUOPOBKY C
HCTIOJBb30BAHUEM OJIMTOCAXaPUAHBIX CTAaHAAPTOB. JJIs MONy4YeHUss OKOHYATEJIbHOIO
CMEKTPa CYMMHUPOBAJHU CHEKTPBI, MOJy4YeHHble IpU 200 Ja3epHBIX UMIYJIbCAX.

B-kjeTouHOE MCTOINEHNE EIhHON KPOBH

ANUKBOTHI 110 495 MKJI renapuHU3UPOBAHHON KPOBH OT 3JOPOBOro TOHOpPA B 5
MJI TTOJTUCTUPOJIOBBIE TpoOupku, nodasisiiau mo 5 My 100-kpaTHO
KOHLEHTPUPOBAHHBIX 00pa3LoB aHTUTENA (KOHeuHas KoHIeHTpanus 1-1000 Hr/min)
unu tonabpko 3PP u npobupku nHKyOHposanu npu 37°. Uepes 24 1 50 MKJI KpOBHU
NEePEHOCUIIN B CBEXKHE MPOOUPKY M OKPAIIHBAJIHN KOHBIOTHPOBAHHBIM C (piIroopecuenH-
uzoruounanatom (FITC) aaturenom k CD3, korbroruposanasiM ¢ PE
(bocharununsranonamun) antureoM Kk CD19 u xorbrorupoBanabiM ¢ CyChrome
(Becton-Dickinson) antutenom k CD45 B Teuenue 15 MUH npu KOMHATHOU

temrepatype B TeMHore. Ilepen anannzom B nmpodupku godasnsum mo S00 mxa FACS-



10

15

20

25

30

- 86 -

oydepa (3PP, conepxkamuii 2% FCS u SMM D/ITK). ®nyopecuennuo CD3-FITC u
CD19-PE B o6pa3uax kKpoBH aHAJU3UPOBAIH ¢ TOMOIIBIO MPOTOYHON [TUTOMETPHH,
npuHHUMas 3a noporosoe 3HaueHue payopecuennuo CD45-CyChrome. B-kneTouHoe
UCTOIIEHHE OMpPEeNsiii Ha OCHOBE rpad)uKka COOTHOIIEHUSI KOJIMYECTBA CD19" B-
K1eToK 1 Konmnuectsa CD3 " T-kieTok.

Casasbisanne aaturtel K CD20 ¢ knerkamu guauu Raji

500000 knetok B 180 mxn FACS-0ydepa (3PP, conepxamuii 2% FCS u SMM

O/TK) nepenocunu B 5 MJI HOTUCTHPOIOBBIE TPOOUPKH, nobaBisiau mo 20 mka 10-
KPaTHO KOHIEHTPHUPOBAHHBIX 0Opa3uos antutTesna k CD20 (koHeuHass KOHIEHTpamus
1-5000 ur/mn) unu tonbko 3PP u npobupku unkybuposanu npu 4°C B reuenue 30
MUuH. 3aTeM o0pa3iel mpombiBanu aBaxasl FACS-Oydepom u nennetuposanu npu 300
x g B TedeHue 3 MuH. CynmepHaTaHT yOAJsIIN MyTEeM acUpaluy U KJIETKH PacTBOPSIIH

B 100 mxn FACS-6ydepa, nobasnsimu 1 mxn F(ab’),-FITC-¢pparmenTos,
crienuduieckux B orHomeHun Fc (¢pupma Jackson Immuno Research Laboratories,
CIIA) u npobupku uakyouposanu npu 4°C B Teuenne 30 muH. OOpa3mbl mpoOMbIBaIN
neaxabl FACS-0ydepom u pacteopsinu B 500 mxn FACS-6ydepa, conepxamero 0,5
MKJI/Mu mHrHOuTOpa npoteas (PI), nis aHanu3a ¢ TOMOIIBIO MPOTOYHON [TUTOMETPHH.
CBsA3bIBaHNE OLIEHUBAJIHM NyTEM IOCTPOCHHS rpaduka 3aBUCUMOCTH CpeTHEN
reOMeTPUYECKON BeTUYNHBI (PIyOpeCeHIINN OT KOHIIEHTPAIlUA aHTUTEA.

Ipumep 2

Ilonxonm ¢ MCHOAb30BAHMEM AKIIENITOPA C BHICOKOW CTENEHBI TOMOJIOTHH

Ilonck kapkaCHOro y4acTKa aHTUTENA-aKLEeNnTopa ¢ BBICOKOU CTENEHBIO
rOMOJIOTUH MPOBOIMJIM HA OCHOBE CPABHUTEJIBHOTO aHalin3a OeIKOBOH
MOCJIEIOBATENIBHOCTH MBIIIMHOTO B-ly1 u xonneknueit mociaenoBarenbHOCTEH
YeJIOBEUECKOM 3apOoabIeBON IMHUU U 0TOOpA TOH YeOBEeYeCKON
NOCJIEIOBATEIbHOCTH, KOTOpas obyanana HauOoNbLUIeH CTENEHbIO UIEHTHYHOCTH
MOCJIeIOBATENIBHOCTH. B pesynbraTe 3T0or0 nocienosarenbHocth VHI 10 u3 6a3sr
naHHBIX VBase Oblna BbIOpaHa B KaueCTBE aKLENITOPHOW KapKacHOU
MOCJIEIOBATEIBHOCTH TSIXKEJION Lemnu, a nmocinenosatenbHocTh VK 2 40 Obina BeiOpana
B KQUECTBE aKLENTOPHONW KapKaCHOM MOCJAEeA0BAaTEAbHOCTH JIETKON 1enu. B 5Ty aBa
AKLENTOPHBIX KapKaca TPAHCIUIAHTHPOBAIHU (BCTPANBAJIH) TPU THIEpPBapHadebHbIX
yuyacTka (CDR) BapuabenbHbIX 00aCTE MBIIIMHON TSKEJION U JIETKOW HEIH.

ITockonbKy KapKacHBIA y4acTOK 4 He SBJSJICS YAaCThIO reHa BapuabenbHO obnactu V
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3apOABILIEBON JIUHUHU, CPABHUTEJBbHBIN aHAIU3 JUISL OTOrO MOJOXKEHUs NPOBOAUIH
UHIUBUAYaJNbHO. JJis Tsixkenow nenu BeiOupanu yuactok JH4, a nnst nmerkoit uenu
BbIOHpau yuactok JK4. MonekynsipHOe MOJIeTUPOBaHNE CKOHCTPY UPOBAHHOTO
JOMEHa UMMYHOTJIOOYJIMHA MTO3BOJIUIIO BBISIBUTH OJTHO TOJIOKEHUE 32 IpeaeaMu
CDR, B KOTOPOM NOTE€HLHUAIBbHO BO3MOXKHO 3aMEHATH YeJIOBEYECKNE aMUHOKHUCIOTHbIE
OCTaTKHU Ha MblIMHbIE. [I0OBTOpHAas MHTPOAYKIMS MBIIIMHBIX aMUHOKHUCIOTHBIX
OCTATKOB B YEJOBEUECKUN KaAPKACHBIM y4aCTOK AOJI’)KHA BBI3BIBATH TAK HA3bIBAEMBIE
oOpaTHble MyTanuu. Hanmpumep, denoBedeCcKuil akKenTOPHbIH aMUHOKHUCIOTHBIN
ocTtaTok B nonoxkeHun 27 (no Kabory) noasepranu odpaTHONH MyTallH ¢ 3aMEHON HA
OoCTaTOK TUpo3uHa. KoHCTpyHpoBanu BapuaHThl T'YMAaHU3UPOBAHHOIO AHTUTENA,
KOTOpbIe TUOO0 BKJIIOYANHU, THO0 He BKJIOYAIU oOpaTHble MyTanuu. Jlerkas nemnp
T'YMaHU3UPOBAHHOTO aHTUTENA He TpeOoBaia HAaJIUUUsI HUKAKUX OOpaTHBIX MyTaLHi.
ITocne co3nanust OETKOBBIX MOCIEIOBATEIBHOCTEH CUHTE3UPOBAJIH
nocnenoBarenpHocTu JJHK, kogupyromime 3Tu OeNiku, COrJIaCHO OMUCAHHOMY HUXKE
METONY.

Ilonxon, OCHOBAHHBINA HA MCIIOJH30BAHUM CMEINAHHOTO KAPKACHOIO VYacTKa

st Toro, uToObl n30€KaTh HHTPOAYKLUHH OOpPAaTHBIX MyTaLUi B UMEIOLITHE
pelaroiiee 3Ha4eHUe MOJOKEHNUSI aMHHOKHCIOTHBIX OCTATKOB (MMEIOIUX pellaroiee
3HAYCHHE JJII COXPAHEHHS BHICOKOW ah(PUHHOCTH B OTHOIIEHUHU CBSI3BIBAHHS C
AHTUT€HOM MJIH (PYHKLHI aHTUTENA) B YEJIOBEYECKOM aKLENITOPHOM KapKacHOM
y4acTKe, IPOBOJMUIN UCCIENOBAHUE TOTO, MOXKHO JIM BECh KAPKACHBIA y4acTOK 1
(FR1) unu xapkacueie yuactku 1 (FR1) u 2 (FR2) BmecTe 3aMeHATH
MOCJIE0BATEIBHOCTSIMU Y€JI0BEYECKOTO aHTUTENA, YK€ HECYIIUMHU JOHOPHBIE
OCTATKH, WJIU UX (PYHKIIMOHAIBHBIMUA BAPUAHTAMH, B 3TUX BAKHBIX IOJIOKEHHIX
BCTPEYAKIIENCS B €CTECTBEHHBIX YCIOBUSAX YEJIOBEYECKON MOCIEI0BATEIBbHOCTH
3apOABIIIEeBON JUHUU. JIJ1 3TON LeJu NPOBOAUIN HHANBUAYAJIbHBINA CPaBHUTEIbHBIN
aHaJu3 KapKacHbIX y4acTkoB | u 2 mocnenosarenpbHocTH VH Mmbimmuuaoro Blyl u
YeJIOBEYECKUX MOCIEI0BATENbHOCTEN 3apOAbIIEBON JUHUK. B naHHOM ciydae
MaKCHMAaJIbHO BBICOKAs CTENEeHb HIEHTUYHOCTHU MOCIeA0BATEIbHOCTEH Obllia HE BaXKHA
U €€ He HCTOJIb30BAJIM MPHU BIOOPE aKIENTOPHBIX KAPKACHBIX YYaCTKOB,
NpeAInoaarajoch, YTO BMECTO 3TOTO 0oJiee BaXKHBIM SBJISJIOCH COBNIAJICHUE
HECKOJIBKUX OCTATKOB, UMEK KX pelaruee 3HadeHue. K Takum nMeromum

pelaroiiee 3HaueHUe OCTATKaM OTHOCATCA ocTaTtku 24, 71 u 94 (Hymepanus coriacHo
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Kas6o0Ty), a Takke ocTaTku B nmoyoxkeHusx 27, 28 u 30 (mymepanus cornacHo Kaboty),
kotopbie pacnionokeHbl BHe CDR1 cormacuo K»00Ty, HO KOTOpbIE 4aCTO NPUHUMAIOT
y4acTHe B CBSI3bIBAHUU C aHTUTeHOM. B xauecTse mpurognoit IMGT-
nocienosarenbHOCTH Oblna BeiOpana VH 3 15. Tlocne co3nanus OeNKOBBIX
MOCJNE0BATENbHOCTEN CUHTE3UpOoBanu nocnenosarensnoctu JHK, kogupyromue 3t
OeJKH, COrIacHO OMUCAHHOMY HH)Ke MeToay. IIpu ncrnonap30BaHUN YKa3aHHOTO
MOAXO0Ma AJIsl COXPAHEHUs] BBICOKHUX YPOBHEH CBSI3bIBAHUS C AaHTUTE€HOM He
TpeboBanuchk oOpaTHbIE MYTALMU HU JUIS JJIETKOHW, HU IS TSOKEJIOH Lemu.

CuHTE3 reHOB aHTUTEJA

ITocne co3maHusi aMUHOKUCIOTHONW MOCIE0BATENIbHOCTH V-001acTu
T'YMaHU3UPOBAHHOTO aHTUTENA KOHCTpYyUpoBaau nocienosarenbHocTs JAHK. JlanHbie
nasa nocaenosatensHocTel JJHK mHAMBUAYaIbHBIX KAPKACHBIX YYACTKOB MOJIyYaJd U3
0a3 maHHBIX MOCJIETOBATEIbHOCTEH YENOBEYECKOH 3apOABIIIEBONH JIHHUH.
ITocnenosatenpHocTu JHK CDR-yuacTKkOB nosay4anau U3 COOTBETCTBYIOIINX JaHHBIX
mbimuHbIX KJIHK. C ncnonp3oBaHueM 3TUX MOCIEI0BATENIBHOCTEN CO31aBAIU TTOJHYIO
BUPTyadbHYI0 nociaeaoBarenpHoCcTh JJHK. C yueToM naHHBIX O 3TO#
nocnenosarenbHocTy JJHK B BUPTyanbHY0 NOCIEA0BATENbHOCTh HHTPOAYIUPOBAIH
NUarHOCTUYECKUEe CAUThl PECTPUKLIMH, CO3/1aBas NyTeM UHTPOAYKLUU «MOTYALIUX
MyTalHi CaiiThl, pacrio3HaBaeMble pecTpukTazaMu. s monydeHus: pusndeckoi uenu
JHK ocymecTBisau CUHTE3 reHa (HanpuMep, COrIaCHO METOY, OMMHUCAHHOMY
Wheeler u np. 1995). C momMombio 3TOro MeToa Ha OCHOBE MPEICTABJISIO IIUX
UHTEpPEC FeHOB CO3/aBaJi OJUTOHYKJIEOTHbI TAKUM 00pa3oM, YTO OHY CEPHIO
OJIMTOHYKJIEOTUOB MOJIyYaad U3 KOAUPYIOLENH Henn, IPYTYK CEpHUIo - U3
HEKOAUpPYIOLEeH 1enu. 3’- U 5’ -KOHLBI KaXKIOT0 OJUTOHYKJIEOTH A (32 UCKITIOYEHUEM
CaMOro MepBOro U CaMOT0 MOCJEIHErO B PAAY) BCEria UMEIH KOMILJIEMEHTapHbIe
MOCJNE0BATENBHOCTH ISl ABYX NpPalMepoOB, MOJYUYEHHBbIX U3 Apyroi nenu. Korga stu
OJINTOHYKJIEOTH/IBI TOMEIIAJIN B PEaKIUOHHBINA Oydep, MpUroaHbIi s 000
TEPMOCTONKON MOJUMEpPa3bl, U JOOABISAIH Mg2+, nHT® u JIHK-nonumepasy, To
MPOUCXOANIIO YAJUHEHNE KaXX0r0 OJIMTOHYKJIEOTHla Ha ero 3’ -KoHLe. 3aTeM HOBBIH
oOpa3oBaBmniica 3’ -KOHEI OJHOrO MpaiMepa OTKHUTaIu CO CIEAYIOLUIUM IpaiMepoM
OpYyrod Lenu U NpOBOAUIN AajbHEHIIee YAJIUHEHUE €T0 MOCAE0BATEIbHOCTH B
YCJOBHUSIX, IPUTOJHBIX AJIS 3aBUCAINEr0 OT MaTpuubl yanauHeHus uenu JHK.

KoHeuHbIl TPOAYKT KJIOHUPOBAJIHU B MPUTOJHOM BEeKTOpE 1A pasMHokeHus B E. coli.
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IIpou3BOACTBO aHTUTET

C ucronb30BaHUEM CTAHAAPTHBIX METOJOB MOJIEKYJISIPHON OMOJIOTUU THAEPHBIE
MOCJIEOBATEIbHOCTH YEJIOBEYECKON TSXKEJION U JIErKOH Lenu (I CEKPeLnHn)
n00aBJISIIN MPOTUB XOAa TPAHCKPHUIILIMK OTHOCUTENIbHO YKAa3aHHBIX BBILIE
NOCJIeIOBAaTEIbHOCTEH BaprabeabHBIX 00acTel U 3aTeM UX MPUCOECTUHSIIN MPOTUB
X0Ja TPAHCKPUIIIIUKA K KOHCTAHTHON OOJACTH TSKEJIOW U JIETKOU Kammna-menu
yenoBedeckoro IgG1, coorBercTBeHHo. [lonydeHHbBIE MOJTHBIE MOCAEAOBATEIbHOCTH
JHK Tsxenoif u nerkoi nenu aHTuTesna CyOKJIOHHPOBAIH B 3KCIPECCHOHHBIX
BEKTOPAaxX MJIEKOMHUTAIIMNX (OAUH IS JIErKOH HenH U OOUH IJIs TSKEJION Lenn) Mok
koHTpojseM MPSV-npomoTopa u NpoTUB X0/a TPAHCKPHUIMIIUU OTHOCUTEIBHO
CHHTETHYECKOro polyA-caliTa, Mpu 3TOM KaXKAbIH BEKTOP HEC MOCIEI0BATEIbHOCTD
OriP EBV kak onucaHo Beie B mpuMepe 1. AHTHTENa MONIy4Yald COrIaCHO METOAY,
ONMCAaHHOMY BBIIIE B MpuMepe 1, a UMEHHO, OCYIIECTBIISIIN KOTPAHC(HEKLHIO KJIETOK
HEK293-EBNA ¢ ncnoiab3oBaHHEM 3KIIPECCUOHHBIX BEKTOPOB JUIS TSXKEJNOHM U JIerkoi
L[EeN1 aHTHUTENa MIEKOMMUTAIOIEro, COOUpaN KOHAULUOHNPOBAHHYIO Cpeay AJIs
KYJbTHBHPOBAHHS uepe3 5S-7 nHel mocie TpaHCHEKLUNH U OUHINAIN CEKPETUPOBAHHBIE
aHTUTENa ¢ oMok adhPuHHON XpomaTtorpaduu Ha MpoTenHe A, KATHOHOOOMEHHON
xpomarorpaduu u reap-QUIbTPaNN HA KOHEYHON CTaJUH C BBIIEIEHUEM YHUCTOTO
MOHOMepHoro antutena B Buae IgGl. AHTuTena nomemanu B cpeay, CoAep Kallyo
25MM ¢ocdar kanus, 125mMM xnopun Hatpus, 100mMM pactBop raunuHa, pH 6,7.
BapuaHTel TyMaHU3UPOBAHHBIX AaHTUTEJ CO CKOHCTPYUPOBAHHON CXEMOMU
TJIUTO3UJINPOBAHHUS MTOJYYaTd MyTeM KOTPAaHCP KLU C UCTIOJIb30BAHUEM
5KCIPECCUOHHBIX BEKTOPOB AJIsl AHTUTEJ B COYETAHHUU C HSKCIPECCUOHHBIMU
BekTopamu s riiukosunrpancdepassl GnT-1IT unu ¢ GnT-III-3kcipecCHOHHBIM
BEKTOPOM M 3KCIPECCUOHHBIM BEKTOPOM AJd MaHHO3ua3bl 11 komnnekca I'onpaxu,
KaK 3TO OMHUCAHO BbIlLIE B MpuMepe 1 A XxuMepHOro aHTuTena. AHTUTENA CO
CKOHCTPYUPOBAHHOHN CXE€MOU ITUKO3UJIUPOBAHUS OUYUINAIN U NPUTOTABIUBAJIY IS
JaJbHEHIIEro aHajlnu3a COrIaCHO ONMMCAaHHOMY BBIIIE METOAY CO3JaHUsl AHTUTEJ, He
UMEIOIUX CKOHCTPYUPOBAHHYIO CXEMY INIMKO3UiIupoBaHusa. Onurocaxapumsl,
npucoenuHeHHble K Fc-o0mactu anTurtena, ananusuposanu ¢ nomombio MALDI/TOF-
MC cornacHO OMUCAHHOMY HUJKE METOAY.

AHaJgu3 OJIUrocaxapuion
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Metoxn BI:;ICBO60)KI[€HI/I$I OJIUTrocaxapuaoB AJd aHTUTE, HAXOAAIMMNXCA B

pactBope
40-50 mkr antuTena cmemusanu ¢ 2,5 men PNGaswilF (pupma Glyko, CIIIA) B

2MM Tpuc, pH 7,0 B koHe4UHOM 0OBbeMe 25 MKJ U CMeCh HHKYOHpPOBalIu B TeUEHHUE 3 U
npu 37°C.
IIpurorosaenue o6pasnos anst MALDI/TOF-MC

[IponyKThl, MONy4YEHHBIE B pe3ybTaTe (EPpMEHTATUBHOrO paCIleTIeHNUs,
KOTOpBIE CONlep KaTl BBICBOOOKAEHHBIE OJIUTOCAXaPHUIbl, NHKYOUPOBAJH eIe B
TedeHHe 3 4 MPU KOMHATHOH TeMmIiepaTtype mnocyie 100aBIeHus] YKCYCHOW KHCIOTHI 10
KOHeYHOU koHLIeHTpauuu 150MM u 3atem nponyckanu yepes 0,6 M
KaTHOHOOOMeHHOH cMmoubl (cMona AGS0W-X8, rugpuposanHas ¢popma, 100-200 mem,
¢upma BioRad, [lIBeiinapus), KOTOPOH 3aMOJHAIN MUK PO-OMO-CITUHOBYIO
xpoMaTtorpadudeckyro konoHky (pupma BioRad, llIBeiinapus), nnst yaaieHus
KaTHOHOB U 0enkoB. OAUH MUKPOJHUTP MOJIYUYEHHOr0 00pa3lia HAHOCHJIM Ha IUIACTHHY-
MHUICHb U3 HEPIKABEIIIEeH CTalu U CMeMNUBaiIu Ha niacTuHe ¢ 1 mxa sDHB-matpunsr
sDHB-maTpuuy nosydanu nyTeM pacTBOpeHUs 2 Mr 2,5-TUruapokcuOeH30iMHON
KUCJIOTHI U 0,1 MI' 5-MeTOKCHUCAIHUIMIOBON KUCIOTH B 1 Mi cMecu 3Ttano/10MM
BOJHBIN pacTBOp xynopuna Hatpus 1:1 (06./00.). OOpas3usl cymuiau Ha BO3AYXE,
Harnocunu 0,2 MKJI 3TaHOJa 1 0Opa3liaM aBajd OKOHYATETbHO
MEePEKPUCTAIIN30OBATHCS HA BO3AYXE.

MALDVTOF-MC

Jnsa nonydyeHus macc-cnekTpos npumeHsau MALDI-TOF-macc-cnektpomeTp
tuna Voyager Elite (pupma Perspective Biosystems). [IpuGop padoran B nuHeiHOU
KOHpUTYpaALNHU MPU ycKopstomeM HanpsikeHun 20 kB u ¢ Bpemenem 3anepxkku 80
HaHOCEeKYHI. JlJist onmpeneseHust MacChl HOHOB MPUMEHSJIN BHEIIHIOI KaJUOPOBKY C
HCTIOJBb30BAHUEM OJIMTOCAXaPUAHBIX CTAaHAAPTOB. JJIs MONy4YeHUss OKOHYATEJIbHOIO
CMEKTPa CYMMHUPOBAJHU CHEKTPBI, MOJy4YeHHble IpU 200 Ja3epHBIX UMIYJIbCAX.

AHaau3 CBsI3bIBAHHUS C AaHTUCEHOM

BapI/IaHTbI OYUIICHHOI'O MOHOMECPHOTO T'YMAHU3UPOBAHHOT'O aHTUTEJIA
TECTUPOBAJIM B OTHOMECHUN CBA3BbIBAHHUA C YCJIOBCUCCKUM CD20 Ha kneTKax-MHIIEHSIX
B-xnerounoit numdpomsl NN Raji ¢ TOMOIIBI0 METOIa aHAJIN3a, OCHOBAHHOTO HA
HUCIIOJIBb30BAHUH HpOTOqHOﬁ HUTOMETPUH, COTJIACHO MPOUEAYPE, ONMMCAHHOM BEIIIIE B

npumepe 1 ais xumepHoro anturena B-lyl.
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Cas3piBanne BapuaHToB MoHOMepHOro IgG1 co ckoHCTpynpOBaHHON cxeMOM
rnuko3unuposanusa ¢ NK-knerkamu u nunueit kaerok CHO, skcnpeccupyromux
FcyRIITA.

UYenoseueckue NK-keTku BbIAENSIN U3 CBEXKEBbIIEJIEHHBIX MOHOHYKJI€apHBIX
kyeTok nepudepuueckoit kposu (PBMC), nucnonssyst ais odoramenus
oTpunarenbHyo cenekuuto CD16- u CDS56-no3utuBHbBIX KiieTok (cuctema MACS,
¢upma Miltenyi Biotec GmbH, beprum I'nman0ax, I'epmanus). Uucrora, KOTOpyro
oueHuBanu no skcrnpeccuu CD56, cocTasnsina 88-95%. CeexeBbinenennnie NK-
KJIeTKH HHKyOupoBanu B 3@P 6e3 noHOB Kanbuus U Maruus (3 x 10° KJIETOK/MJ) B
teueHue 20 mun npu 37°C ans ynanenus ceszannoro ¢ NK-knerkamu [gG. Knetku
UHKYOUPOBaIH 10 KOHLEHTPALUH 10° ktetox/m1 B MPUCYTCTBUHU PA3IUUHBIX
KoHIeHTpanui antutenaa k CD20 (0, 0,1, 0,3, 1, 3, 10 mxr/mn) B 3®P, 0,1% BCA.
ITocne HECKOIBKUX OTMBIBOK CBSI3BIBAHHE aHTUTEJA OLEHHBAJIHN NyTEM MHKYOaLNH

koHbrOrupoBaHHbIM (1:200) ¢ FITC F(ab’);-¢pparMmeHTOM KO3bM aHTHTENA,

cnenuduueckum B oTHomenun F(ab’), uenoseueckoro IgG (pupma Jackson
ImmunoReasearch, Bect I'poy, mt. [lencunpBanusi, CIITA) u aHTUYEIOBEUECKUM
CD56-PE (pupma BD Biosciences, Anmsun, [lIseiinapus). JHobasnsnu F(ab’);-
¢parmenTsl antutena Kk FcyRIIIA 3G8 (pupma Ancell, batinopr, mut. MunHecora,
CIIA) B koruentrpauuu 10 MKI/MI 111 KOHKYPEHTHOTO CBSI3bIBAHHS
TTIMKO3UIIMPOBAHHBIX BApUAHTOB aHTUTENA (3 MKr/Mur). MHTEHCUBHOCTD
bayopecueHINH, XapaKTePU3yIOIIYI0 BAPUAHTHI CBSI3aHHOTO aHTUTEJA, OTIPEeaeIIsIIH
st CDS56-nmo3uTHBHBIX KJIETOK ¢ moMmoinbsio yerpoiictea FACSCalibur (pupma BD
Biosciences, Anmsui, eedinapus). CHO-ki1eTkn TpaHchekTUpOBAIHN MyTEM
snextponopanuu (280 B, 950 Mx®d, 0,4 ¢cM) 3KCTIPECCHOHHBIM BEKTOPOM,
KOIUPVIOIHUM o-1emnb U y-uenb FcyRIITA-Vall158. OT6op TpanchekTaHTOB MIPOBOAUIU
nyTeM nod0aBieHuss 6 MKI/MJ MypOMHIIMHA Ha 10° K;1eTOK U CTAOUIbHBIE KIOHDI
aHanuszuposaiu ¢ nomoubo FACS ¢ ucnonp3oBanuem 10 MKJI KOHBIOTUPOBAHHOTO C
FITC monoknonansHoro anrurena k FcgammaRIII 3G8 (pupma BD Biosciences,
Anmsun, HIsefinapus). CesaspiBanue IgG1 ¢ sxkcnpeccupyromumu FcgammaRIITA-
Val158 CHO-kieTkaMu OCYIIECTBIISIIN aHAJOTHYHO OMUCAHHOMY BBILIE CBSI3BIBAHUIO

¢ NK-kinerkamu.

Anamusz ADCC
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B kauecTtBe 3 (PeKTOPHBIX KJIETOK HCIOJIb30BAIH YEJIOBEUECKHE
MOHOHYKJIeapHble KieTkH nepudepudeckoit kposu (PBMC), koTopsie moaydanu ¢
nomombto Histopaque-1077 (pupma Sigma Diagnostics Inc., Cent-Jlync, mr.
Muccypu, 63178, CIIIA) B OCHOBHOM COTJIACHO UHCTPYKIUAM MPOU3BOAHUTENS. B
LIeJIOM METOA COCTOSI B clienyomeM. Y 100pOBOJIbIEB Opany ¢ TOMOIIBIO
renapuHU3NPOBAHHBIX IIMPHULEB 00pa3lbl BEeHO3HOH kpoBU. KpoBb pazbapisinu B
coorHomennn 1:0,75-1,3 3@P (ne conepxxamum Ca++ nnn Mg++) 1 HacmanBaiu Ha
Histopaque-1077. OcyuiecTBasnu HeHTPpUPYTUPOBAHNE B TPAIHEHTE TIIIOTHOCTH NIPU
400 x g B Teuenue 30 muH npu komHaTHOH Temneparype (KT) 6e3 nmepepsiBoB.
IIpomexytounyw ¢asy, cogepxamyo PBMC, o6bvenunsinu u npombiBanu 3PP (50 mn
Ha KJIETKHU, TOJYUYEHHBIE IMOCHIE ABYX CTAAUN HEHTPU(PYTUPOBAHUS B TPATUEHTE
IJIOTHOCTH) U codupanu ueHrpudyruposanneM npu 300 x g B reuenue 10 MuH npu
KT. ITocne pecycnennupoBanus aedpuca ¢ momompbio 3PP nogcunThiBamu
konndectso PBMC u npomeiBanu BTOpo# pa3 nyreMm nueHtpudyruposanus npu 200 x
g B TeueHue 10 mun npu KT. 3arem kieTku pecycneHAUPOBAIN B COOTBETCTBYIOLIEH
cpene 1A NpOBeeHUs JaJlbHEeHIIUX IpoLeayp.

Coornowmenue 3¢ PpekTOpHBIX KJIETOK U KJIETOK-MHULIEHEH, KOTOpOe
ucnoyb3opanu 11 ADCC-ananu3os, coctaisio 25:1 u 10:1 gna PBMC u NK-
KJIETOK COOTBETCTBEHHO. D (PeKTopHBIE KIETKH NMPUTroTaBauBaiu B cpene AIM-V B
COOTBETCTBYIOIEH KOHLEHTPAIUU U BHOCUIHU MO 50 MKJ Ha JYHKY B KPYIJIOLOHHbIE
96-nyHOUHBIEC TIaHIIEThl. KIIeTKN-MULIEHH, IPEICTABIISIIN COOOH KIETKU
yenoseyeckoil B-mumdombl (Hanpumep, kneTku JuHUK Raji), BeIpaleHHbIe B cpeae
DMEM, conepxkameit 10% OTC. Knerku-mumenu npombiBaiu 3PP, nogcuursiBaiu
u pecycnenauposanu B cpene AIM-V no konnenrpanuu 0,3 MUIIHOHA/MIT U3 pacdeTa
30000 knerok Ha 100 mkn. AnTHTena pazbasnsinu AIM-V, nobasnsnu 50 MK K
NpeIBapUTENIbHO BbICESIHHBIM KJIETKAM-MUIIEHAM U JaBaJIk CBA3BIBATHCS C MUIIEHAMU
B TeueHun 10 mun npu KT. 3arem noGasusinu 3¢ dexTopHbIE KIETKH U MJIAHIIET
uHKyOupoBanu B TedeHue 4 4 pu 37°C B yBnaxxHeHHOH aTrmocdepe, conepskameit 5%
CO;. T'ubenb KNETOK-MUILIEHEHN OLEHUBAJIN MyTEM U3MEPEHHUS BBICBOOOKICHUS
nakTarrunporenass! (JIJII') u3 moBpexXaeHHBIX KJIETOK C HCIIOJIb30BaHUEM Habopa s
onpexneneHus uutTorokcuuHoctH (pupma Roche Diagnostics, Potkpetin, [selinapus).
ITocne nakybanuu B TeueHne 4 4 miaHmeTsl HeHTpupyruposanu npu 800 x g 100

MKJI CYyIEPHATAHTA U3 KAXXAOH JYHKH NEPEHOCUIIN B HOBBIM NMPO3PavyHbIN
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IJIOCKOJOHHBIN 96-1yHOUHBIN nmuaHmeT. B kaxayro ayHky gobasmsnau nmo 100 Mxa
IBETHOTO cyOcTpaTHOTO Oydepa n3 Habopa. Bennunnbsl Vmax UBEeTHOU peaknu
ompeaensinu ¢ nomoulbio punepa aiast ELISA npu anune BonHbl 490 HM B T€UEHHE MO
MmeHnblnel mepe 10 MuH ¢ ucnoap3oBanueM nakera nporpamMmm SOFTmax PRO (¢pupma
Molecular Devices, CannuBaine, mt. Kanudoprus, 94089, CIITA). CnoHTanHOE
BbIcBOOOKneHue JIJII” oLleHUBaIN B IYHKAaX, COAEPIKAIUX TOJBKO KJICTKH-MULICHH U
3¢ dexTopHBIe KIETKH, HO HE CONEepIKAIUX aHTUTeNa. MakcuMalbHOE
BBICBOOOJKIIEHNE ONPEAeNsd B JIYHKAX, COMEPIKaINX TONbKO KJIETKU-MHAIIEeHU U 1%
Triton X-100. IlponeHTt cienupuyeckoil onocpenyeMol aHTUTEIOM rudenu
paccunthiBaM o cienyomeit popmyne: ((x — SR)/(MR — SR)*100, rne x obo3Hadaer
cpelnHee 3HaUeHHE Vmax Npu KOHKPETHOHW KOHIeHTpauun antutena, SR obo3zHadaer
cpenHee 3HAUeHHEe Vmax MNP CIOHTaAHHOM BhiCBOOOXkAeHuU 1 MR obo3Hauaer
cCpelnHee 3HaueHHE Vmax npu MaKCUMaJIbHOM BBICBOOOKICHHUH.

AHaJM3 KOMILJIEMEHT3aBUCUMON MUTOTOKCUYHOCTH

Knerku-muinenu noacuuTsiBaiu, npoMmeiBanu 3PP, pecycnennuposanu B cpene
AIM-V (¢upwma Invitrogen) no koHnenrpauuu 1 MaH kiaeTok/miu. BeiceBanu mo 50 MK
KJIETOK Ha JYHKY B IUNIOCKOJOHHBIN 90-nyHOUHBIN MuaHIeT. [Ipurorasnusanu
paseenenus anturena B AIM-V u o 50 Mk 1o0aBisiiu K KjIeTKaM. AHTUTENaM
JlaBaJId CBA3BIBATHCS C KJIETKAMU B TedeHHe 10 MUH npu KOMHAaTHOHN TeMmnepaTrype.
CBeXeOoTTassHHBIN KOMILIEMEHT YeJIOBeYeCKOU ChiBOpOTKU (pupma Quidel)
paszbasisiiu Tpemsi oobemamu AIM-V u BHOocunu o 50 Mk B nyHKU. Kponuumii
kommeMmeHT (pupma Cedarlane Laboratories) npuroraBianBain COrjacHO
UHCTPYKLHSAM IPOU3BOAUTEINS, pa3basisanu Tpems ooObemamu AIM-V u BHocuin o 50
MKJI B JIYHKH. [[JIs1 KOHTPOJIS epes BHECEHUEM B Cpeay AJs aHAlIu3a UCTOYHUKU
KOMILIEMEHTa BblepkuBaiu B TeueHue 30 muH npu 56°C.

[InanmeTs! a5 aHanu3a HHKyOupoBanu B TedeHue 2 4 npu 37°C. YHUUTOXEHHUE
KJIETOK OLIEHUBAJU MyTeM Hu3MepeHus BeicBoOokaenus JI/II'. B nenom meron
3akirovancs B caenyromeM. [Inanmerst nenTpudyruposanu npu 300 x g B TeueHue 3
MuH. Ilepenocunu no 50 MKk cynepHaTaHTa Ha JYHKY B HOBBIN 90-1yHOUYHBIN
njaHmeT U 1o6apisanu mo 50 MKJ peareHTa AJs aHajdu3a u3 Habopa AJs onpeneneHus
nutorokcuaHocTU (pupma Roche). Ilyrem n3MepeHnst KHHETHYECKUX XapaKTEPUCTHK

¢ nomourpto punepa A ELISA onpenensinu Benuuuny Vmax Ajs COOTBETCTBYIOIIEH
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koHnentpanuu JIJII' B cynepHatante. MakcuMalibHOE BRICBOOOKICHUE ONPENesiin
nyTeM HHKYOMpOBaHUs KJIeTOK B nmpucytcTeuu 1% Trition X-100.

Ananus B-KJIeTOYHOro UCTOINEHUS HEJILHONW KPOBU

CranpaptHoe B-kneTouHoe UCTOILEHNUE LeIbHON KPOBU, BbI3BAHHOE AHTUTEIAMU
k CD20, ocyimecTBasIN COTJIACHO METOAY, ONMMCAaHHOMY BhbIIllIE B Ipumepe 1.

AHajnu3 anomnrosa

CnocoOHOCTh aHTHTEN BBI3BIBATDH ANIONTO3 AHAJIM3UPOBAIH NyTEM HHKYyOallMH B
TedeHue HOuH (16-24 1) aHTHTENa B KOHIEeHTpauuu 10 MKr/mi (HachlIIaommne
YCIIOBHS JJIs1 CBSI3BIBAHUS C AaHTHUT'€HOM) C KJIETKAMHU-MHUIIEHIMHU (IIPU KOHLEHTPaLHH
KJeTOK-MuIIeHei 5 x 107 kieTok/min). Obpasner okpamuBanu AnnV-FITC u
aHanuszuposaiu ¢ nomouipbio FACS. AHanu3 npoBoAUIN B TpeX MOBTOPHOCTSX.

OO0GHapy’keHUEe MPOBOAUIN C TOMOLIBIO MPOTOYHONU TUTOMETPHUHU ITYTEM
BBISIBJIEHUSI AIIONITO3HBIX MAapPKEPOB, TAKMX KaK aHHEKCUH V U pocdaruauncepus.
OO0pasusl A1 OTPULIATENIBHOTO KOHTPOJIA (0€3 MHAYKIMH aloTNTo3a) He COAepIKaau
HUKAKUX aHTUTEJ, a COAEPIKau TOJNbKO 3a0ydepennsniil pocharom pusnonorunueckuit
pactBop. OOpasus! It MOJOKUTEIBHOTO KOHTPOJIS (MaKCUMAJIbHBIA aroNTo3)
comepxaiu SMKM cuipHOro mHAyKTOpa anonrto3a kamdorenuna (CPT).

PesyapTaThl O6CV)KI[€HI/IG

CpaBHeHue CBA3bIBAHUSA C YeloBeueckuM aHTUreHom CD20 BapuaHTOB aHTHUTENA
B-HHI1, B-HH2, B-HH3 nu60 B kKOMILIEKCE C JIETKOW L[EeNbI0 XUMEPHOTo aHTUuTe a B-
lyl (mVL, mony4eHHOro COTJIaCHO METOAY, OMUCAHHOMY B mpumepe 1), mubo ¢
Jerkoi neneto rymanusuposanHoro B-lyl (KV1), u poauTenbckoro XUMEpHOTo
antutena chB-lyl (omucanHOrO BBHILIE B MPUMEpPE) MO3BOJIMIIO YCTAHOBUTD, YTO BCE
aHTUTeNa nmenn Onuskue sHadeHust ECsg, HO koHCTpyKkuus B-HH1 cBsizbiBanace ¢
MeHbIlell HHTEHCUBHOCTBIO/CTeXuoMmeTpueii, yem Bapuantsel B-HH2 u B-HH3 (¢dur.
11). B-HH1 otnuyancs or B-HH2 u B-HH3 cBouMu 4acTUYHO T'yMaHU3UPOBAHHBIMU
yuactkamu CDR1 u CDR2 (onpenenenune Kabora), a Takke HaIudueM
nonumopdusma Ala/Thr B monoxkenuu 28 (Hymeparnus cormacuo Kaboty). 1o
CBUAETENbCTBYET O TOM, YTO Kak mojoxenue 28, tak moixubii CDR1 u/unu monHbIH
CDR2 saBAsAOTCS BaXKHBIMU JIJIsI B3AUMOJAEHCTBUS AHTUTEIO/aHTHTEH.

Cpasuenue B-HL1, B-HH1 u xumepHoro poautensckoro anturena chB-lyl
MO3BOJHMJIO YCTAHOBUTH, YTO V KOHCTpykunu B-HL1 oTcyTcTBOBana Kakas-iudo

CBSI3BIBAIOINAS AKTHBHOCTDb, & HHTEHCUBHOCTH CBsI3bIBaHUsI/cTexuomerpus B-HH1
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OpLIa IpUMEpPHO B 11Ba pa3a MeHbiune, yeM y B-lyl (¢ur. 12). Kax B-HL1, tak u B-
HH1 Opiin CKOHCTPYHUPOBAaHBI HA OCHOBE aKIENTOPHBIX KAPKACHBIX YYACTKOB,
BBIBEJIEHHBIX U3 YeJioBeuecKux BapuabenpHbx obnacreit VH1-knacca. Cpenn apyrux
pazaunuyuii HanboJiee BaKHBIM SIBJISIETCS pa3jiuune B MOJOKeHUU 71 (Hymepauus
cornacHo Kaboty; monoxkenue 71 mo Kaborty coorBercTByer monoxkenuto 72 SEQ ID
NO:48) xoncrpykunu B-HL1, uTo yka3pIiBaeT Ha €ro BO3MOXKHYIO BaXXKHYIO POJIb B
CBSI3bIBAHUU C AHTUT€HOM.

U3 cpaBHEHUs NpencTaBieHHbIX HAa Gur. 9-13 maHHBIX O CBSI3BIBAHHUH C
aHTUTeHOM BUIHO, uyTo BapuanTel BHH2-KV1, BHL8-KV1 u BHL11-KV1 obnananu
Hanbosee BhICOKOW aGUHHOCTBIO K CBSI3bIBAHMIO ¢ yesnoBeueckum CD20 Ha
MOBEPXHOCTHU Y€JOBEUECKUX KJIETOK CPEAU Pa3JIUYHBIX TECTHUPOBAHHBIX BAPUAHTOB
TYMaHU3UPOBAaHHOTO anTuTena. Paznuuusa mexay B-HH2, ¢ onHoi croponsl, u B-HL8
u B-HL11, ¢ apyroi#t ctopoHsl, npucyTcTBYOT TONAbKO B FR1- n FR2-yyacTkax,
npudeM Bce Tpu CDR ABIAIOTCS MACHTUYHBIMH (UTO BHIHO, HAIPUMeEp, U3 CPABHEHHS
SEQ ID NO: 32, 56 u 60, koTopsle He MpOHYMepoBaHbI cornacHo KaboTy, HO nns
KOTOPBIX OOBIYHBIN CIEMUANHNCT B JAHHON 00JaCTH JIETKO MOKET YCTAHOBHUTD
HyMmepamuto cornacHo Kabory). ns B-HL8 u B-HL11 nocnenosarenpuoctu FR1 u
FR2 BbIBOOMIIM U3 OCIEN0OBATEIbHOCTEH YeIoBeUeCKoi BapuadenpHoil obnactn VH3-
KJlacca, B TO BpeMs KaK MOJHBIN KapkacHbIl ydyacTok B-HH2 BeiBOaMIN U3
yenoseueckoit VH1. B-HL11 npencrasnsier codoit nponssognoe B-HL8, Hecymee
oaunouHyto Mytanuto GlulGln (monoxkenue 1 aBAseTCS ONMHAKOBBIM KaK B
HyMepanuu cornacHo Ka00Ty, Tak U B CTAHIApTHON CHUCTEME HyMepaluH,
UCIIOJIb30BAHHOM B MEPEYHE MOCIEN0BATEIbHOCTEH), MPU 3TOM B KOHCTpykuuu B-HH2
AMHHOKHCJIOTHBIH OCTaTOK mpeactasiseT codoi Gln. DTo o3HauaeT, 4ToO 3aMeHa
GlulGln He usmensier HU apPUHHOCTH, HU HUHTEHCUBHOCTD CBsA3bIBaHUA. Jpyrue
pasnuuus mexay B-HH2 u B-HL8 kacaroTcst 14 ocTaTkOB KapKaCHOTO y4acTKa, U3
KOTOPBIX OAWH HJIM HECKOJIBKO MOTYT OKa3bIBaTh BIUSHUE HA CIIOCOOHOCTDH 3TOTO
aHTHUTEJNa CBI3bIBATHCS C AHTUTEHOM.

Koncrpykuuto B-HL4 nony4anu u3 antutena B-HH2 nytem 3amensr FR1 B-
HH2 yyacTtkom nocnenosatenpHoctd VH1 45 yenosedeckol 3apoabIIeBON JINHUH.
DTa KOHCTPYKIUs 00jaaeT CyIecTBeHHO Oojiee HU3KOH CITOCOOHOCTHIO K
CBSI3bIBAHUIO C aHTUT'€HOM HECMOTPS Ha TO, YTO AMUHOKHUCJIOTHbIE Pa3IUYUs

NPUCYTCTBYIOT TOJNBKO B Tpex noyoxeHusx B FR1. Otu octatku HaxoasTCcs B
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nonoxkeHusx 2, 14 u 30 (nymepanus cornacHo Kabory). Cpenu Hux nonoxenue 30
MOJKET SIBJIATHCS MOJOXKEHUEM, OKa3bIBAIOIIUM BIHUSHUE, TOCKOJbKY OHO SIBJISIETCS
gacteto CDR1 cornacHo onpenenennto Xorua. OOuuii aHamu3 BCeX MPeaCTaBICHHBIX
Ha ¢ur. 9-13 KpUBBIX, XapaKTEPHU3YIOIIUX CBSA3bIBAHUE, TOKA3BIBAET, YTO AJIS
cszbiBaHUsl ¢ CD20 BakHBI CIEAYIOMIUE OCTATKHU TSXKEJION LIENMU TYMaHU3UPOBAHHOTO
B-lyl (mymepauus cornacHo Kabory): N35 (konermr CDR1 cornacHo Ka60Ty), monHbIii
CDR1 cornacuo Ka6ory, nonusiiit CDR2 cornacuo Ksbory u nonusiit CDR3 cornachHo
Kasboty, octarku A71 u R94 (B 3Tom ciiyyae octatok R94 He MokeT OBITh 3aMEHEH Ha
TpeonnH) 1 Y27. A28 u S30 Takke MOTyT OKa3bIBaTh BIUSHUE, HO B MEHbIIEH
crenneHu. Kpome Toro, s cBsa3biBaHUs ¢ aHTUTreHOM BakHbl CDR3 cormacHo Kaboty
U BCe KAHOHUYECKHE OCTAaTKU. B ryMaHNM3upOBaHHYIO JIETKYIO LieMb, B KOTOPYIO
tpancrmanTupoBanu nojdasie CDR1-, CDR2- u CDR3-yuactku (cormacuo Kaboty),
HE MHTPOAYLMPOBAIN HUKAKUX OOpaTHBIX MyTalni. B oTHOmWEHNN MHAYKIUU
anonro3a (¢ur. 14, 15 u 21) Haubonee 3¢ PeKTUBHBIM BAPUAHTOM OKa3aJICs
rymaHu3upoBaHHbli BapuaHT B-lyl BHH2-KV1 (naxe Gonee s3gpexTHBHBIM, YeM
ucxonHoe chB-lyl u HamHoro 6onee 3¢ PeKTUBHBIM, UeM aHTUTEJNIO, UMEIOIIEe
NOCJIEIOBATENbHOCTD, HACHTUYHYIO TTOCIEN0BATENIbHOCTH puTyKcuMada, C2B8).
JApyrumMu ryMaHU3UPOBAHHBIME BapuaHTamu (mpou3BoaHsiMu BHL8), koTopsie Mmornu
BBI3BIBATH YCHIJIEHHBIN anmonTo3, okazainuck: B-HL12 - B-HL 17 (¢cMm. Tabauny) u BHHS
(cmemanHble KapkacHble yuacTkn) 1 BHHO (“cmemanHbie kKapKacHBIE YUaCTKU C
onHo# obparnoit mytanuei, S30T). [Tonoxkenus 9 u 48 (Hymepaus COrjiacHoO
K»00Ty) MOryT KoHTakTUpPOBaTh ¢ aHTUreHoM. Bapuantet BHH4 - BHH7
NPENCTABIAIOT COOOH Apyrue ryMaHU3UpPOBaHHbIE BapuaHThl B-lyl, koTopsie HE HeCyT
JOTIOJIHUTEIBbHBIX OTJINYHBIX OT YEJOBEUECKUX MOCIEeA0BATEIbHOCTEN.

BayxHble cBOWCTBa r'yMaHU3UPOBAHHOTO aHTUTENAa B-lyl o0ycnoBneHs TeM, 4To
OHO mpexacTasysieT coboi antutesno Tuna Il k CD20 cormacHo onpeneeHuIo, KOTOpoe
nano y Cragg M.S. u Glennie M.J., Blood 103(7), anpens 2004 r., cc. 2738-2743.
Bcnencrsue storo npu cBszbiBanun ¢ CD20 oHO HEe MHAYUHUPYET Kakoi-1ubdo
YCTONYMBOCTH K DKCTPAKLMU HEMOHHbIMU feTteprentamu CD20 ¢ mosepxHOCTH
yenoeueckux CD20+-kneTok npu aHanu3e ¢ UCIONIb30BaHUEM NPEeIHAa3HAYEHHOTI O
OIS 3TOH 1enn MeToaa, Kotopbiil onucan y Polyak M.J. u Deans J.P., Blood 99(9),
2002, cc. 3256-3262. OHO neHCTBUTENBHO HHAYLHHUPYET CYHIECTBEHHO MEHBIIYIO

YCTOWYUBOCTb K 3KCTPAKIIUU HEMOHHBIMH neTeprenTamu CD20, uem anTuteno C2B8
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(apyroe antuteno k CD20, uMmeromnee nocie0BaTeIbHOCTb, HISHTHYHYIO C
MOCJIEIOBATENIBHOCTHIO puTykcumada (cMm. nmyonukanuro narenra CIITA Ne 2003
0003097 na ums Reff). Kak cnenyer oxxunate nist anturena tuna 11 x CD20,
rymaHusuposaHHoe B-lyl He oOnanaeT kakoi-mu00 3HAUUTENbHON OTIOCPENYEMO
KOMIIJIEMEHTOM JIMTHYECKON aKTUBHOCTBIO U KOHEYHO MEHBIIEH ONOCpenyeMon
KOMIUIEMEHTOM JINTHYECKOH aKTHBHOCTBIO, YeM aHTUTe0o KCD20 C2B8 (xumepHbIH
IgG1, nmeromuii nocien0BaTeNbHOCTD, UAGHTUUHYIO NIOCIEA0BATEIbHOCTH
putykcumaba). Jpyro# BaxkHOH 0COOEHHOCTBHIO TYMaHU3UPOBAHHOTO aHTUTENa B-lyl
SABISIETCA TO, YTO OHO 00JazaeT O4eHb OOJNBIION AKTUBHOCTHIO B aHAJIN3E
romoTunuueckoi arperanuu. B atom ananuze CD20-no3uTuBHbIE YeJIOBEUECKUE
KJIETKH, KJeTKH Jlayau, THKyOHpOBaiu B Cpene AN KYJbTYPhbl KIETOK B TEUEHHUE
neprona BpeMeHu BILIOTh 10 24 u mpu 37°C B aTmochepe, comepxameii 5% CO,, B
UHKyOaTope IS KJIETOK MJIEKOMUTAIINX COrJIaCHO MOAPOOHO OMUCAHHOMY METOAY
(cM. Deans) ¢ aHTUTENIOM B KOHIEHTpPAauU 1 MKI/MJ U mapajuleJbHO B KOHUEHTPALHH
5 Mxr/ma. [{ns cpaBHEHUS MapajyieIbHO MPOBOIMIN KOHTPOJBHYIO HHKYOAIHIO
KJIETOK B UI€HTUYHBIX YCJIOBUSX, HO C HCMoJb30oBaHueM antutena k CD20 C2B8. B
pa3IMYHbIE MOMEHTHI BPEMEHH, B TOM YHCJIE IMOCIe HHKyOauuu B TeueHue 8 u 24 4
KJIETKU BU3YaJIbHO 0OCI€IOBAIHN C MOMOIIBI0 MUKPOCKOTA. BbIIO yCcTaHOBIEHO, UTO
I'YMaHHU3HPOBaHHOE aHTUTENO B-lyl mpuBOAUT K CHIIBHONW TOMOTHUIIHYECKOM
arperauyy, MpUYeM arperathbl ObLIM CYIIECTBEHHO KPYITHEE, YEM T€, KOTOpbIE
UHAYLHUPOBAIUCH MPHU 100aBIeHNH KOHTponbHOro antutena C2B8. Kpowme toro, B
COOTBETCTBUH C TE€M, YTO aHTHUTENO sBiseTcs antutenom tuna Il k CD20, oHo
UHAYLHUPOBaJo Oojiee BRICOKHE YPOBHH anonto3a, korga CD20-no3utuBHbIE
YeJIOBEUEeCKHE KJIETKH MHKYOHPOBaJIU C TYMAaHU3UPOBAHHBIM aHTHTENOM B-lyl, mo
CPaBHEHHUIO C KOHTPOJIbHBIM ONBITOM, NPOBOAUMBIM B HAEHTHYHBIX YCIOBUSX C
HCIIOJIb30BaHUEM xuMepHoro antutena B Buae [gGl, C2B8, umeromero
MOCJIEIOBATENbHOCTD, HACHTUYHYIO MTOCIE0BATEIbHOCTH PUTYKCUMaba.

BapuaHThl ryMaHU3UPOBAHHOIO AHTUTEJA CO CKOHCTPYUPOBAHHON CXE€MOM
IIAKO3UJINPOBAHUS MOJy4YaaHd B KJIE€TKaX MICKONMUTAKIIUX MyTEM KO3KCIPECCUHU
riukosunTpancdepassr GnTIII COBMECTHO € TeHaMU aHTHTEN. JTO MPUBOIHIO K
yBEeTUYEHHNIO Ppakunu HeQYKO3UIUPOBAHHBIX OJUTOCAXAPHUIOB, IPHUCOEUHEHHBIX K
Fc-obnactu anTuTen, BKIOYas OMCEKLMOHHbIE HE(PYKO3HINPOBAHHBIE

oJIUrocaxapuiabl, kak 3To onucano B WO 2004/065540 (¢pur. 17-19). Auturena co
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CKOHCTPYUPOBAHHON CXEMOH TIIMKO3UIUPOBAHUS 00IaAal0T CYLUIECTBEHHO OOIBITUMHU
YPOBHsIMHU CBsi3bIBaHHs ¢ yenoBeueckuMu FcyRIIl-penentopamu (¢pur. 20), a Takxke
oonpieit ADCC-aktuBHOCTBIO (pur. 16) Mo CPaBHEHHUIO C AHTUTEIIOM C
HECKOHCTPYHPOBAHHON CXE€MOU ITUKO3MJIMPOBAHHS U MO CPABHEHHIO C AaHTHTEIOM
C2B8. I'ymanu3upoBanHoe aTuTeN0 B-lyl okazanocek Takxe Oonee 3¢ ekTUBHBIM B
OTHOUIEHUH UHIAYKIUH UCTOLICHHS YEJIOBEUECKNX B-KIETOK mpu aHaiu3e eJbHOM
kpoBH (¢pur. 16), yem koHTpoabHOE aHTUTENO0 C2B8. DTO MMENo MecTo Kak 1Jis
anturena B-lyl ¢ HECKOHCTPYHPOBAHHON CXE€MOW ITUKO3MJIMPOBAHHMS, TaK U IJIS €T0
BEPCHU CO CKOHCTPYUPOBAHHOH CXeMOH IIIUKO3MJINPOBAHUA. AHTUTEIO CO
CKOHCTPYUPOBAHHOMN CXE€MOH IIUKO3UJIUPOBAHUSA OKa3ainoch npuMmepHo B 1000 pas
bonee 3¢ PeKTUBHBIM B OTHOIIEHUU B-KJIETOYHOrO MUCTOIIEHUS MTPH aHAJIHU3€ LEJTbHOM
KPOBH, 4eM KOHTpoJibHOEe anTuTesno k CD20 C2B8. DTo cpaBHEHHE nUMeeT OoJbpIIoe
3HaYC€HHUE I TYMaHU3UPOBAHHBIX PopM aHTHTeNa B-lyl, kak ¢
HECKOHCTPYUPOBAHHOMN CXE€MOH IIMKO3UJIUPOBAHHUS, TAK U CO CKOHCTPYHUPOBAHHOU
CXEMOM TIIMKO3UJINPOBAHUS, MOCKOJBKY B aHAJIN3aX, OObEAUHAIOIUX OLEHKY
3aBucsLux ot Fc-penentopa BunoB akTuBHocTH, Takux kak ADCC, onocpeayemoro
KOMIUIEMEHTOM JIM3MCa U MHAYKIUHU alloNTO3a YCTAHOBIEHO, 4TO 00e popmer B-ly1
cymectBeHHO Oonee 3pdexTunHbl, uem C2B8, xotsa ode popmer B-lyl obnanaror
CyIIEeCTBEHHO 0O0Jiee HU3KOU OMOCPEeNyEeMOi KOMIIJIEMEHTOM JINTHYECKOH
akTUBHOCTBHIO. Takas Gonee BbICOKAas aKTUBHOCTb T'YMAaHU3UPOBAHHBIX BAPHUAHTOB
aaTutena B-lyl Bknrouaer ADCC, Fc-3aBUCHUMYIO KJIETOYHO-OTIOCPEAOBAHHYIO
UTOTOKCHYHOCTb M HHAYKLHIO anonTo3a. Kpome Toro, B ananuse anonto3a GopMbl
storo anrutena tuna Il k CD20 kak co CKOHCTpYUPOBAaHHOH cxeMOM
IJINKO3UJIMPOBAHHUS, TaAK U C HECKOHCTPYHUPOBAHHON CXEMOW TNIMKO3UIUPOBAHUS,
okazanucek 6onee 3pPEeKTUBHBIMU, TPUYEM BAPHAHTHI CO CKOHCTPYUpoBaHHOHU Fc-
obnacTe0, obagaruue MOBbIIEHHON ad)(PUMHHOCTBIO K CBSI3BIBAHUIO ¢ FCy-
peLenTopaMu, OKa3aiduch gaxe 0ojee 3p(PEeKTUBHBIMU B OTHOIIEHUH MHAYKLIHHU
aromnTo3a, 4eM BapHUaHT ¢ HECKOHCTPYUPOBaHHOH Fc-00macThio, U BCe BapHAHTHI
umenu Oosiee BBICOKYIO 3P (HeKTUBHOCTD, YeM KOHTpoJibHOE aHTuTen0 C2B8. TouHbli
MEXaHHU3M MOBBIIIEHHOW TOMOTHITMYECKON arperaiiy U HHAYKIIUH anomnTo3a,
onocpenyembiii anturenom tuna Il k CD20 He n3y4eH u Ha 3TO BaXKHOE CBOMCTBO
MOJKET OKa3bIBaTh BIUSHUE CONMYTCTBYIOLIEE CBSI3bIBAHNE C APYTHUMHU MOJIEKYJIaMH Ha

nosepxHocTu CD20-1mo3UTHUBHBIX KJIETOK, Takux kak Fcy-peuentopsl. IlosTomy BaxkHO
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NPOAEMOHCTpUpPOBaTh, uTo aHTuTena tumna Il k CD20, y KOTOpbIX CKOHCTPYUpPOBaHa
ux Fc-ob0nactp nust moseimenus agppuHHOCTH K cBsA3bIBaHUIO ¢ Fey-penentopamu,
Bkarovas FcyRIII, u nns ceaszanHoro ¢ 3tuM nosbimeHuss ADCC-akTUBHOCTH, BCe elle
0o0JafaroT BEIpaKEHHOHN CMMOCOOHOCThIO HHAYLIMPOBATD allONTO3, AaKe MPEBBIMAOIIEH
CIOCOOHOCTh aHTUTEJ C HECKOHCTPYUpOBaHHOH Fc-001acThio, 1 HHAYIUPYIOT
FOMOTHUIIMYECKYIO arperanuio. MHAykuus anonTosa BaxkHa /71 Vivo, IOCKOJbKY B
OpraHu3Me UMEITCs 00J1aCTH, B KOTOPBIX MOTYT Haxonutbcst CD20-no3uTHBHBIE
KJIETKH-MHUIIEeHH, HO rae noctyn Kk FcgammaRIII-mo3uTUBHBIM KJIeTKaM Ooee
3aTPYAHEH, Y€M B KPOBU, TAKUMH O0JIACTSAMU SBIAIOTCS, HAIPUMED, TuMpaTuueckne
y3Jbl. B Takux Mectax mHAyKIUs anonto3a antutenom k CD20 cama no cebe Moxer
UMETBh pelnarniiee 3HaueHue It Xopoiueil 3 peKTUBHOCTH Tepanuu YeJOBEKa C
ucnonb3oBaHueM aHtuten k CD20, kak npu JIe4eHUHU 3J10Ka4eCTBEHHbIX
reMaToJIOrHYeCcKNX 3a00JeBaHNH, TAKMX KaK HEXOMKKMHCKHE JTUM(OMBI U
XpOHUYECKUH B-kineTounsrii tuMQoneiko3, Tak U IJI JE€YEHUS] ayTOUNMMYHHBIX
3a00J€eBaHUM, TAKUX KaK PEBMATOMAHBIN apTPUT U BOJIYaHKA, TOCPEACTBOM B-
KJIeTOUHOTO ucTomeHus. [TopbimenHas agpduHHOCTH K cBsi3piBaHuio ¢ FcyRIII u Gonee
Bbicokass ADCC rymanuszuposanHoro antutesna tumna II k CD20 co
CKOHCTpyupoBaHHOU Fc-001acThI0 MOXKET UMETh OYeHb OOJIBIIOE 3HAUCHHE I TAKUX
MeTOA0B JedeHus. HakoHel, NOHMKeHHAas WM He3HauUTelIbHas onocpenyemMas
KOMILJIEME@HTOM JIUTHYeCKasi akTUBHOCTH 3Toro antutena tuna Il k CD20, Bkiatouas
I'YMaHU3UPOBAHHBIC BAPHAHTHI U BAPUAHTHI CO CKOHCTpyHpoBaHHOH Fc-obmacTeio,
MOXeT OBITh Ba)KHBIM, IMMOCKOJBKY 00Jiee BbICOKAs aKTHUBAIUS KOMIUIEMEHTA
antutenom k CD20 xoppenupyer ¢ Oojiee CUIbHBIME HEXeaTeIbHBIMU MTOOOYHBIMU

NEeHCTBUSIMU.
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OOPMVYIJIA U30BPETEHH A

1. 'ymaHu3upoBaHHasi aHTUT€HCBsI3bIBatroas MoJsiekyaa tuna Il xk CD20,
BKJIFOYAOIAs:
(a) BapuabenbHyr 00nacTh Tsixkenol uenu, Beiopannyto uz SEQ ID NO:36, SEQ ID
NO:38, SEQ ID NO:42, SEQ ID NO:44 u SEQ ID NO:46; u
(b) Bapuabenpuyro odnacte KVlnerkoit nenu SEQ ID NO:76.

2. 'ymanu3upoBaHHasi aHTUTEHCBsI3bIBatOmMast Mmoynekyaa tumna I1 k CD20,
BKJTFOYAO A
(a) BapuabenpHYI0O 00JaCTh Ts3KeNOH nenu, BeiOpanuyo w3 SEQ ID NO:62, SEQ ID
NO:64, SEQ ID NO:66, SEQ ID NO:68, SEQ ID NO:70 u SEQ ID NO:72; u
(b) Bapuabenbuyto obnacte KVlnerkoit nenu SEQ ID NO:76.

3. 'ymaHu3upoBaHHAs aHTUTECHCBs3bIBatomas moJsiekyna tuna Il k CD20,
BKJIIOUAOIasl BapuabeapHy0 001acTh TSKEJION [EeNu, UMEIOLIYI0 OINpeNesomue
crennpUIHOCTh OCTATKHU BapualdenbHOI 001acTH TSKENON Henu
AHTUTE€HCBA3BIBAKOLIEH MOJIEKYJIBI O 0. 1 Wiu 0. 2, rae ykazaHHas
AHTUT€HCBS3bIBAKO LA MOJIEKYJIa HMHAYLHUPYET BHICOKHE YPOBHU aloMNTO3a NMNpuU
unkyOanuu ¢ CD20-mO3UTUBHBIMU KJIETKAMH 4YeJIOBEKA MO CPABHEHHUIO C KOHTPOJIEM B
UIEHTUYHBIX yCIOBUAX ¢ ucnojb3zoBanneMm C2B8 xumepnoro IgG1 anturena ¢

MOCJIEIOBATEIbHOCTHIO HAEHTUYHONU PUTYKCUMAOy.

4. BuiaeneHHbIN TOJUHYKJIEOTH T, KOOUPYIO K BaprabelbHy0 00acTh

TSIKEJIOW 1enu mo jJrdomy u3 m.m. 1-3.

5. BeineeHHBIN MOJMUHYKJICOTHA, KOOUPYIOMUN BapuabeabHyr0 001acTh
TSDKEJION 1eNH, UMEIY aMUHOKHCIOTHYIO MOCJIEA0BATEIbHOCTh 10 MEHbINEH Mepe

Ha 80% maeHTHYHYIO BapuabenbHON 00MacTH TsKEIOH nenu no mobdomy u3 ma. 1-3.

6. 'ymaHu3upoBaHHasi aHTUTEeHCBsI3bIBatomas MmoJyiekyna tuna Il k CD20,
BKJIIOYAOIas BapuabeapHy0 001acTh TSKEJNON enu, KOAUPYEMYIO HYKJIEHHOBOM

KHCJIOTOH mo 1. 5 u BapuabenbHyro odnacte KV1 nerkoit SEQ ID NO:76, rane



10

15

20

25

30

- 139 -

yKa3aHHas aHTUTE€HCBA3BIBAKOIAs MOJIEKYJa MHAYLUPYET BbICOKHME YPOBHHU aloNTo3a
npu naky6aunu ¢ CD20-mo3uTUBHBIMU KJIETKAMH Y€JIOBEKa 110 CPABHEHUIO C
KOHTPOJIEM B HAEHTUUYHBIX YCIOBUAX ¢ ucnoabzoBanuem C2B8 xumepnoro I1gGl

AHTHUTEJA C TOCIeI0BATEIbHOCTHIO UACHTUUYHON pUTYyKCUMaly.

7. BexTop 3KCnpeccuy, BKIOYAIOMUNA NOAUHYKIEOTUA 1Mo 1. 4 unu m. 5.

8. BriaeneHHas KJIeTKa-X0351H, BKJIKOYAK0Iasi BEKTOP SKCIPECCUU MO M. 7.

9. Cnocob nonyuenus rymanusuposanHoro anrurena tuna Il k CD20 no
mo0omy u3 m.o. 1-3 1 6, BKIIOYAOUINNA KYJIbTUBHPOBAHHUE KIETKHU-XO35MHA 1O 1. 8 B
YCJIOBUAX MO3BOJAOUIUX 3KCIPECCUIO0 YKA3aHHOW aHTUT€HCBA3BIBAKIENH MOJIEKYJIBI U

BBIICJIEHUE 3TO AHTUI€HCBA3BIBAIOLIEN MOJIEKYJbl U3 3TON KYJbTYpPHhI.

10. 'yManu3upoBaHHas aHTUIeHCBs3bIBatomas mojaekyna tuna I k CD20, raoe

AHTUTCHCBA3bIBAKO A MOJICKYJIda TPOU3BOANTCA KJIETKON-XO3SIMHOM 11O 1I. 8.

11. ®apmaneBTryecKkass KOMOO3ULMSA, COAEPIKALAsl AHTUTEHCBI3bIBAIO LY IO
MOJIEKYJly 10 Jro0oMy u3 r.m. 1-3, 6 u 10 unm nojaydyeHHyIo ¢ MOMOIIbI0 criocoda 1o

n. 9 u papManeBTUYECKU IPUEMJIEMbI HOCHTEb

12. IlpuMeHeHHe aHTUTEHCBA3BIBAIOIIEH MOJIEKYJIbI 1O JIFOOOMY U3 m.m. 1-3, 6 u
10 unu moay4eHHOM crocoOOM Mo 1. 9, AJis MOJy4YeHHs JIEKapCTBEHHOTO CPEACTBA AJIs

JedeHusl B-KIeTOYHBIX pPacCTPOMCTB.

13. Ilpumenenue no n. 12, rae B-kn1eTo4HbIM pacCTPOUCTBOM sABIsieTCA B-

KJIeTo4YHast tumpoma.

14. IlpuMeHeHNe aHTUT€HCBA3BIBAOIIEH MOJIEKYJIBI 1O IobomMy U3 m.m. 1-3, 6 u
10 unu mony4eHHOU crocodoM mo 1. 9, A MOJy4YEHHS JIEKAaPCTBEHHOTO CPEACTBA AJIs

JICYEHUS PACCTPOUCTB, KOTOPBIE MOKHO HU3JIEUUTh UCTOLIEHHUEM B -KkneTok.
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15. Ilpumenenue no . 14, rae yka3saHHBIM PaCCTPONCTBOM s1BJISIETCS

3JIOKAYE€CTBCHHAs OMMYXOJIb KpOBeHOCHOfI CUCTEMBI UJIKN ayTOUMMYHHAas1 00JIe3Hb.

16. Ilpumenenue no n. 15, rae yka3aHHOHN 3JI0KaUY€CTBEHHON OMYyXOJIbIO
KPOBEHOCHOW CHCTEMBI ABJsieTcs B-kiaeTounas nuMmpoma, He-XOmKUHCKas TuMdpoma

unu B-kneToyHas XpoHudeckas JeldKkouuTapHas JehHKkeMusl.

17. Ilpumenenue no . 1, rae yka3aHHBIM ayTOUMMYHHBIM 3a00JI€BaHHEM

SIBJISIETCS] PEBMATOUIHBIA apTPUT UJIM BOTYAHKA.

18. AHTHreHCBs3BIBAO LA MOJIEKYJa IO Jrobomy u3 m.m. 1-3, 6 u 10 unu
NOJIy4eHHast COCO0OM 1o 1. 9, rae yka3aHHas aHTUT€HCBS3BIBAIOIIASI MOJIEKYJIa,

BKJIFOYAET MOABEPrHYTHIN MIUKOUHXXUHEPUHTY FC y4acTok.

19. AHTHTeHCBs3BIBAOLIAA MOJIEKYJIa IO 1. 19 miau nojgy4yeHHas cnocobom
no 1. 9, rae ykazaHHas aHTUIE€HCBSA3bIBAIOIAs MOJIEKYJIa HMEET NMOBBIIIEHHOE
KOJINYECTBO HEPYKOZMIMPOBAHHBIX OJIUTOCAXAPUAOB, MPUCOECIUHEHHBIX K

yKa3aHHOMY IOJABEPTHYTOMY I'NIMKOUHKUHEPUHTY FC ydacTky.

20. AHTUreHCBs3BIBaIOILIAsl MOJeKya 1o n. 18, rae ykasanHas
AHTUT'EHCBS3BIBAIONIAS MOJIEKYJIa MMEET MOBBIMIEHHOE KOJIMYECTBO OMCEKIIMOHHBIX
He(YKO3UITUPOBAHHBIX OJIUTOCAXAPUIOB, TPUCOECIUHEHHBIX K YKa3aHHOMY

NOJBEPTHYTOMY INIMKOMHXXMHEPUHTY Fc yyacTky.

21. AHTHUreHCBs3bIBarOIas MoJieKyaa rno n. 18, rae ykasanHas
AHTUT€HCSB3bIBAIOIASl MOJIEKYJIA UMEET JOCTATOYHO BBICOKME YPOBHHU CBSI3bIBAHUSA C
peuentopamu FcgammaRIII no cpaBHEHHUIO ¢ aHTUTE€HCBA3BIBAKOIIENH MOJIEKYJIOH,

KOTOpasi He NOABEPTrHYTa INIMKOUHKXUHEPUHTY.

22. AHTUreHCBs3bIBarOIas Mosekyna no n. 18, rae ykasanHas
AHTUTE€HCBS3bIBAIOIAs MOJIEKYJIa UMEET NOCTaTOUHO Bbicokue ypoBHu ADCC
AKTUBHOCTHU IO CPAaBHEHUIO C aHTUT€HCBS3bIBAIOLIEH MOJIEKYJIONH, KOTOpast He

NOABEPTHYTA NIMKOUHXXUHCPUHTY.
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JIuukep Hauano SEQ ID NO:1 (amuHokucn0THas nocuegosarensnocts) 1 SEQ ID NO:2 (nykneotunnas
HphI NOCJIEI0BATENIBHOCTD) Msl1I
---------- +___.-..
GACATTATEC TCACCCAAAC TACA|AATCCA GTCACTCTTG GARCATCAGC TTCCATCTCC TGCAGGTCTA GTAAGAGTCT CCTACATAGT AATGGCATCA
CTGTAACACG AGTGGGTTTG ATGT|TTAGGT CAGTGAGAAC CTTGTAGTCG AAGGTAGAGG ACGTCCAGAT CATTCTCAGA GGATGTATCA TTACCGTAGT
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CAGTGGETCA GGAACTGATT TCACACTGAG RATCAGCAGA GTGGAGGCTG AGGATGTGGG TGTTTATTAC TGTGCTCAAA ATCTAGAACT TCCGTACACG
GTCACCCAGT CCTTGACTAA AGTGTGACTC TTAGTCGTCT CACCTCCGAC TCCTACACCC ACAAATAATG ACACGAGTTT TAGATCTTGA AGGCATGTGC
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F G G G T K L E I K R

our. 2

9%/t




KOHUEHTpanus AT (MKr/mi)

700
600
500
440

300

CpCaHsA rCOMETPHYCCKaA BEJIMYNHA (bnyopecueHan

Our. 3

97/¢




4/26

- ) l L) T f T T T ¥ ]

oo
m SRR RESBRE g
(2%) SHHIMOLOM JO0HhOLIN-H

T

T i L ¥ ! L) L]

oo Qo
SEEREBEBRT

(9%) SUHONMIOLOM SOHROLIIMN-g

B-

(=4
-~
.

ERER8ReRRECS
Ao

0/,) SUHIYIOLON 30HhOLIIM-g

168 1000

KOHIEHTpalus AT (MKIr/Mi)

10

160 100D

10
KOHIEeHTpauus AT (MKr/min)

100 1000

10

1
-KOHHCHTpaHH}I AT (MKr/mMn)

QUT. 4



101

201

301

401

e ———
ATGGGTTGGA GCCTCATCTT GCTCTTCCTIT GTCGCTGTTG CTACGCGTGT
TACCCAACCT CGGAGTAGAA CGAGAAGGAA CAGCGACAAC GATGCGCACA
M 66 W 8 L I L L F L V AV A TR
> > it et e e sttt e e e e e B-Lyl
HindIIT
S,
GGGCCTCAGT GAAGATTTCC TGCRAAGCTT CTGGCTALCGC ATTCAGTTAC
CCCGGAGTCA CTTCTAAAGG ACGETITCGAA GACCGATGCCG TAAGTCAATC
G A 8 vV K I 8 C XA 8§ G Y A F S YX

TGGACGGATT TTTCCTGGAG ATEGGGATAC TGACTACARAT GGGAAATTCA
ACCTGCCTAA ARAGGACCTC TACCCCTATG ACTGATGTTA CCCTTTAAGT
1 ¢ R I F P G D G D T D Y N G K F

CAACTCACCA GCCTGACCTC TGTGGACTCT GCGGTCTATT TATGTGCAAG
GTTGAGTGGT CGGACTGGAG ACACCTGAGA CGCCAGATAA ATACACGTTC
g L T S L T S VvV D s AV ¥ L C A
ve.s.B-Lyl

e s

CCTGTCCGAG GTCAAGCTIGC AGCAGTCTGG
GEACAGGCTC CAGTTCGACG TCGTCAGACC
vV L. S E vV KL Q Q s

TCTTGGATGA ACTGGGTGAA ACTGAGGCCT
AGAACCTACT TGACCCACTT TGACTCCGGA
S WM N W V K L R P

AGGGCAAGGC CACACTGALCT GCTGACAAAT
TCCCGTTCCG GTGTGACTGA CGACTGTTTA
K G K A T L T A D K
h.oco.oinnn e

AAATGTCTTT GATGGTITACT GGTTAGTITITA
TTTACAGARA CTACCAATGA CCAATCAAAT
R N V F D G Y W L Vv

TCACTGTCTC TACAGCTAGC ACCARGGGCC CATCGGTCTT CCCCCTGGCA
AGTCGACAGAG ACGICGATCG TGGTTCCCGG GTAGCCAGAR GGGGGACCAT
v T V S A A S T K G P 8 Vv F P L A

CCCTCCTCCA AGAGCACCTC TGGGGGCACA
GGGAGCGAGGT TCTCCIGGAG ACCCCCGTGT
P &8 8 K 8 T s G ¢ T

D R L I

ACCTGAACTG GTGAAGCCTG
TGGACTTGAC CACTTCGGAC
@ P E L vV K P

GBACAGGGTC TTGAGTGCAT
CCTGTCCCAG AACTCACCTA
G Q ¢ L E W

CCTCCAACAC AGCCTACATG
GGAGGTTGTG TCGGATGTAC

S 8§ XN T A Y M
cee>

CTGGGGCCAA GGGACTCTGG
GACCCCGGTT CCCTGAGALCC
Y W G Q G T L

GCEECCCTEE FCTECCTGET
CGCCGGGACC CGACGGACCA
A A L G C L

SEQ ID NO:11 (nykneo-
‘THAHAA NOCNEAOBATENb-

HocTs) U SEQ ID NO:13

(aMHHOKHCIIOTHaA mocne-
JIOBATENILHOCTD)

9T/S




501

601

701

801

S01

1001

CAAGGACTAC
GTTCCTGATG
V K D Y

TACTCCCTCA
ATGAGGGAGT
Y 8 L

AGAAAGCAGA
TCTTITCGICT
K K A

ACCCAAGGAC
TGGGTTCCTIG
K P X D

GACGGCGETGG
CTGCCGCACC
D G V

GGCTGAATGG
CCGACTTACC
WL N

TTCCCCGAAC
AAGGGGCTTG
F P E

GCAGCGTGGET
CGTCGCACCA
8 8 V

GCCCRRATCT
CGGGTITTAGA

ACCCTCATGA
TGGGAGTACT
T L M

AGGTGCATAA
TCCACGTATT
E VvV H

CAAGGAGTAC
GTTCCICATG
G K E Y

CGGTGACGGT
GCCACTGCCA
P vV T

GACCETGCCC
CTGGCACGGG
v T VvV P

TGTGACAARA
ACACTGTTTT
c D K

TCTCCCGGAC
AGAGGGCCTG
I 8 R

TGCCAAGACA
ACGGTTCTGT
N A K T

AAGTGCRAGG
TTCACGTTCC
K C K

GTCGTGGAAC
CAGCACCTTG
V 8§ W N

TCCAGCAGCT
AGGTCGTCGA
S § s

CTCACACATG
GAGTGTGTAC
T H T

CCCTGAGGTC
GGGACTCCAG
T P E V

AMGCCECEGE
TTCGGCECCC
K P R

TCAGGCGCCC
AGTCCGCGGG
5 G A

TG3GCACCCA
ACZCGTGGGT
L G T

CCCACCGTGC
GGGTGGCACG
C P P C

ACATGCGTGG
TGTACGCACC
T C V

AGGAGCAGTA
TCCTCGTCAT
E E ¢

TCTCCARCAA AGCCCTCCCA

AGAGGTTGTT
vV 8 N

TCGGGAGEGT
K A L P

TGACCRGCGG
ACTGGTCGCC
L T 8§

GACCTACATC
CTGGATGTAG
Q T Y I

CCAGCACCTG
GGTCGTGGAC
P A P

TGGTGGACGT
ACCACCTGCA
v V D

CAACAGCACG
GITGTCGTGC
Y N 8 T

GCCCCCATCG
CGGGGGTAGC
A P I

OUT. 5B

CGTGCACACC
GCACGTIGTGG
G VvV H T

TGCAACGTGA
ACGTTGCACT
C N V

AACTCCIGGGE
TTGAGGACCC
E L L

GAGCCACGAA
CTCGGTGCTT
V S H E

TACCGTGIGG
ATGGCACACC
¥ R V

AGARAACCAT
TCTTTTGGTA
E K T

TTCCCGGCTG TCCTACAGTC
AAGGGCCGAC AGGATGTCAG

F P A

ATCACAAGCC
TAGTGTTCGG
N H K

GGGACCGTCA

CCCTGGCAGT CAGAAGGAGA

G G P s

GACCCTGAGG TCAAGTTCAA

CTGGGACTCC
D P E

TCAGCGTCCT
AGTCGCAGGA
v s V

CTCCAARGCC
GRAGGTTTCGG
I 8 K A

Vv L Q

CAGCRACACC
GTCGTITGTGG
P S N T

GTCTTCCTCT

vV F L

AGTTCAAGTT
V K F

CACCGTCCTG
GTGGCAGGAC
L T V L

AAAGAGCAGC
TTTCCCGTCG
K G Q

CTCAGGACTC
GAGTCCTGAG
S 8§ ¢ L

AAGGTGGACA
TTCCACCTGT
K v D

TCCCCCCAAA
AGGGGGGTTT
F P P

CTGGTACGTG
GACCATGCAC
N W Y V

CACCAGGACT
GTGGTCCTGA
H Q D

CCCGAGARACC
GGGCTCITGG
P R E

SEQ ID NO:11 (nykneo-
THIHAA NOCNEAOBATE b~
nHocts) M SEQ ID NO:13
(aMHHOKHCRIOTHAA NOCE-
JOBATENLHOCTS)

9%/9




1101

1201

1301

1401

7

g
ACAGGTGETAC ACCCTECCCC CATCCCGGGA TGAGCTGACC AAGARCCAGG

TGTCCACATG TGGGACGGGG GTAGGGCCCT ACTCGACTGE TTCTTEATCC
P Q VY TLUP?P P SR DETLT X N O
B e e e e e e e e B-Lyl

GAGTGGGAGA GCAATGGGCA GCCGGAGAAC AACTACAAGA CCACGCCTCC
CTCACCCTICT CGTTACCCGT CGGCCTCTTG TTGATETTCT GGTGECGGAGE
E W REB S N G Q P E N N ¥ K T T P

ACAAGAGCAG GTGGCAGCAG GGGAACGTCT TCTCATGCTC CGTGATGCAT

TGTTCTCGTC CACCGTCGTC CCCTTGCAGA AGAGTACGAG GCACTACGTA
D K S RWOQQ G NV F S C SV MEH
> B-Lyl
TAAATGA

ATTTACT

G K -

>. .

..>> B-Lyl h.c.

TCAGCCTGAC
AGTCGGACTG
Vv 8 L

CTGCCTGGTC AAAGGCTTCT ATCCCAGCGA CATCGCCGTG
GACGGACCAG TTTCCGAAGA TAGGGTCGCT GTAGCGGCAC
T C L V K ¢ F Y P 8 D I A vV

CGTGCTGGAC TCCGACGGCT CCTTCTTCCT CTACAGCAAG CTCACCGTGG
GCACGACCTG AGGCTGCCGA GGAAGARGGA GATGTCGTTC GAGTGGCACC
P V L D S D ¢ S F F L ¥ 8 KX L T V

GAGGCTCTGC ACAACCACTA CACGCAGAAG AGCCTCTCCC TGETCTCCGGG

CTCCGAGACG TGTTGGTGAT GTGCGTCTTC TCGGAGAGGE ACAGAGGCCC
E A L H N B Y T Q K S L 8§ L § P
h.c

OUI'. 5B

SEQ ID NO:11 (nykneo-
THAHAA NOCNEea0BaTENb-
HocTs) U SEQ ID NO:13
(aMMHOKHCIOTHAS moche-
ZNOBATEIBHOCTD)

97/L




101

201

301

401

501

ATGGATTTTC
TACCTAAAAG
M D F

CTCTTGGAAC
GAGAACCTTG
T L G

GTCTCCTCAG
CAGAGGAGTC
Q § P Q

AGCAGAGTGG
TCGTCTCACC
S R V

CGATGGCTGC
GCCACCGACG
T V A

AGAGGCCAAA
TCTCCGGTTT
R E A K

AGGTGCAGAT TATCAGCTTC CTGCTAATCA GTGCTTCAGT
TCCACGTCTA ATAGTCGAAG GACGATTAGT CACGAAGTCA

Q VvV Q

ATCAGCTTCC
TAGTCGARGG
T § A §

CTICCTGATTT
GAGGACTAAA
L L I

AGGCTGAGGA
TCCGACTCCT
E A E

ACCATCTGTC
TGGTAGACAG
A P 5 V

GTRCAGTGGA
CATGTCACCT
Vv Q@ W

I I 8 F

ATCTCCTGCA
TAGAGGACGT
I s C

ATCAGATGTC
TAGTCTACAG
¥ 0 M

TGTGGGTGTT
ACACCCACAA
D V G Vv

TTCATCTTCC
AAGTAGAAGG
F I F

AGGTGGATAA
TCCACCTATT
X V D

L L I

GGTCTAGTAA
CCAGATCATT
R § s

CAACCTTIGTC
GTTGGAACAG
S N L Vv

TATTACTGTG
ATRATGACAC
Y Y ¢

CGCCATCTGA
GCGGTAGACT
P P S

CGCCCTCCAA
GCGGGAGGTT
N A L Q

S A S

GAGTCTCCTA
CTCAGAGGAT
K 8§ L L

TCAGGAGTCC
AGTCCTCAGG
s ¢ Vv

CTICAARATCT
GAGTTTTAGA
A QN

TGAGCAGTTG
ACTCGTCAAC
D E Q L

TCGGGTAACT
AGCCCATTGA
S ¢ N

CATAATGTCC
GTATTACAGG
vV I M s

CATAGTAATG
GTATCATTAC
H 8§ N

AGAGGAGACA
TCTCCTCTAET
R G D

GCATCACTTA
CGTAGTGAAT
G I T

TTGTGCTCAC
AACACGAGTG
I V L

TTTGTATTGG
AAACATRACC
Y L Y W

CCAAACTACA
GGTTTGATGT
T Q@ T T

TATCTGCAGA
ATAGACGTCT
Y L Q

AATCCAGTCA
TTAGGTCRGT
N P Vv

AGCCAGGCCA
TCGGTCCGGT
K P G

O o >

CAGACAGGTT
GTCTGTCCAA
P D R

AGAACTTCCG
TCTTGAAGGC
L E L P

AAATCTGGAA
TTTAGACCTT
K 8 @G

CCCAGGAGRG
GGGBTCCTCTC

CAGTAGCAGT
GTCATCGTCA
F 8 85 s

TACACGTTCG
ATGQTGCAAGC
Y T F

CTGCCTCTGT
GACGGAGACA
T A 8§

TGTCACAGAG
ACAGTGTCTC
S VvV T E

GGGTCAGGAA
CCCAGTCCTT
G 5 @G

GAGGGGGGAC
CTCCCCCCTG
G G G

TGTGTGCCTG
ACACACGGAC
v vV ¢ L

CAGGACAGCA
GTCCTGTCGT
Q D 5

CTGATTTCAC
GACTARAGTG
T D F

CAAGCTGGAA
GTTCGACCTT
T K L E

CTGAATAARCT
GACTTATTGA
L N N

AGGACAGCAC
TCCTGTCETG
K D 8

ACTGAGAATC
TGACTCTTAG
T L R L

e

ATAAAACGTA
TATTTTGCAT
I X R

TCTATCCCAG
AGATAGGGTC
F Y P

CTACAGCCTC
GATGTCGGAG

T Y § L

SEQ ID NO:12 (nykneo-
THAHAR MOCIEAOBATEND-
HocTh) 1 SEQ ID NO:14
(aMUMHOKHCAOTHAA
NOCNEN0BATENLHOCTS )

97/8




601

701

TCAACAGGGE AGAGTGTTAG
AGTTETCCCC TCTCACAATC

F N R G E C -
>....B-Lyl l.c..... >>

OUT'. 6b

SEQ ID NO:12 (nykneo-
THAHAS nocinenoBarenb-
HocTe) u SEQ ID NO:14
(aMHHOKMCAOTHAs
NOCNE0BATENBHOCTD)

97/6




10/26

A

CDRI1 (Kabor):
TACTCTTGGATGAAC
TyrSerTrpMetAsn

CDRI1 (Xotusn):
GGCTACGCATTCAGTTAC
GlyTyrAlaPheSerTyr

CDR1 (MAT):
GGCTACGCATTCAGTTACTCTTGGATGAAC
GlyTyrAlaPheSerTyrSerTrpMetAsn

CDR2 (K36oT):

CGGATTTTTCCTGGAGATGGGGATACTGACTACAATGGGAAATTCAAGGGC
ArgllePheProGlyAspGlyAspThrAspTyrAsnGlyLysPheLysGly

CDR2 (Xotus):
TTTCCTGGAGATGGGGATACTGAC
PheProGlyAspGlyAspThrAsp

CDR2 (MAT):
CGGATTTTTCCTGGAGATGGGGATACTGAC
ArgllePheProGlyAspGlyAspThrAsp

CDR2 (Ka6o07, XotHa, ACM):
AATGTCTITGATGGTTACTGGTTAGTITAC
AsnValPheAspGlyTyiTrpLeuValTyr

b

CDRI1 (Kabor):
AGGTCTAGTAAGAGTCTCCTACATAGTAATGGCATCACTTATTTGTAT
ArgSerSerLysSerLeuLeuHisSerAsnGlylleThrTyrLeuTyr

CDR2 (K»60T):
CAGATGTCCAACCTTGICTCA
GInMetSerAsnLeuValSer

CDR3 (KaboT):
GCTCAAAATCTAGAACTTCCGTACACG
AlaGInAsnl euGluLeuProTyrThr

OUT. 7

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:;
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

5
15

21
25

22
26

23
27

24
28

10
20



OTHOCHUTECIIBHEIE BEJIIHUUHEI B npoueHTax

+ EndoH
Bly-1m1 Bly-1 m1
031024 031024

016 017
1053
1256
1282
1298 3.70%
1339 18.60%  17.90%
1460 4.30%

1486 5.90% 5.50%
1502 5.10% 3.70%
1543 35.00%  39.20%

1622

1647 4.60% 3.00%
1664 7%

1680

1688 11.00% 10.30%
1705 7.20% 7.30%
1810
1826
1850 5.90% 5.20%
1972
2012

97/11

100% 100%

OUT'. 8A




HurencusHocTs (%)

5 7
1007 15428750 F4779'1
90 15436808
80
13392503
70
10622873
688.8620
10862081 521p ,

601 074.4132 1;2;2; 1501 6327 1706.0488

J1oo1.329 o ss7 1285 847 o122 18520899

e i | thl s ihesz1en 1210pded Ry d tase2zso o 145341220 1540 556,
so-{NVININI THERARI I L AR SR EAIEEPYL of [ BTy e

B l 4 Rty i S :""“‘k ";. =il A 1 -’|,i Al
4 8 W i 1

401
304
20+
10+
0 v -+ r r ‘o
9950 12354 1479.8 17202 19606 22010

Macca (m/z)

QUT'. 8b
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HntencuBHoCTS (%)

1004

801

80

701

60

50

401

30

10

42184

T

13392407

113412725

18475649 14195475

154268703

15438574

1888.9442

3
154568725 1708 o708

1851 2053

15468231 1847.943
406308  1g256732

19935736 20835030

r185¢-4

12394 147938

7302 19605

Macca (m/z)

OUT'. 8B

0
22010

9U/gL




OUT. 9

CBs3bIBaHNE PA3IMYHBIX [yMaHA3UPOBAHHBIX AHTHTE
x CD20 ¢ B-knerkamu nunuu Raji

/\z
P

/ ///F-( —~— BHL11-KV1

—*— BHL8-KV1

v/ e
/X

9UTI

Cpenuss reoMeTpuyeckas BeaH4nHa iyopecneHnun

KOHIIEHTpauHs AT (MKr/mi)




®UT. 10

Cpennas reomeTpuyeckas BeIHYHHA ¢dnyopecueHmun

CBsi3biBaHHE r'yMaHU3UPOBAHHOIO aHTHTEMA K CD20 BHL4-KV1
C KJIETKaMH-MHINCHAMH JHHUM Raji

0.01

—— BHL4-KV1
= chB-ly1

KOHIIeHTpanus At (MKr/mi)

9U/51




QUTI'. 11

16/26

F'ymannzanus B-Lyl

| -

! ]

S TN A S O ¢
i

S S S T
T << :
@D -
~— N M
I T I
L I I 7
M mm
b+ o+ -
| i I T T
© O o o o o b
© © & & & &
N4 © & © ¥ «

UUNHANO9doArd eHURHIrOE KEXO9hHdLOWOD] BERTad)

10

0.1

1

0.0

KOHUEeHTpanus AT (MKr/mi)




OUT. 12

I'yManuzanus B-Lyl

600 -
200 -
400 A
300 A
200 A
100 A

Cpennss reoMeTpHyecKas BeTMuMHA BlyopecLeHUHH

0.01

4

0.1 1

KOHLEHTpauus AT (MKr/mi)

~—BHL1-BKV1
~#— BHH1-BKV/1

W —#&- chB-ly1

P —, e ]

10

9T/LY




OUT. 13

CpenHss reoMeTpuyeckas BeIHYHHa GuyopecleHIHH

['ymanmnzanus B-Lyl

500
450 A
400 -
350 A
300 A
250 -
200 A
150
100
50 -
0 S B m R o e e e o o R

0.01 0.1 1 10

KOHIEHTpanusa AT (MKr/Mi)

—— BHL2-mVL
—— BHL3-mVL
~=- chB-ly1

9¢/81




OUT. 14

% AnnV+ Z138 - k1eTok

100.00
80.00
60.00
40.00
20.00

0.00

AIIONTO3 MOHOHYKJICAPHEIX KJIETOK Z-138, BLI3BIBaeMBLii
aHturenamu k CD20

Ges C2B8 chBly!1 BHH2- BHLS-  CPT
aHTUTCIIa BKV1 BKV1

aaTUTENO0 (B KOHIeHTpanuu 10 Mxr/mi)

97/61




anHexcuH V+ (%)

PR-1 (nuHus xnerok DLBCL)

BHH2-KV1 C2B8 CPT kOHTpOIb

QUI'. 15

aHHekcuH V+ (%)

60

Z-138 (MOHOHYKII€apHas THHHUS KJIETOK)

BHH2-KV1

T

C2B8

CPT koHTpoOas

97/0¢




B-knerounoe ucromenue (%)

(=2}
(3}

&

N
(3]

(3

]
-—
13,4

B-xnerounoe ucromenue nenpHoOM
KPOBH 3[J0POBBIX JOHOPOB

OUT. 16

~—-C2B8
—0—-BHH2-KV1 -wt

1|-#—BHH2-KV1-GE

0 0.1 1 10 100

KOHIIEHTpauus AT (Hr/mi)

1000

ADCC npn ucnonb3oBaHUH B Ka4eCTBE
KJIETOK-MHILIEHeH KJIEeTOK THHUH Raji

—~—-C2B8

55 || -0—BHH2-KV1 -wt
45 |~*—BHH2-KV1-GE

YHHYTOXEHHE KJIETOK-MHIIEHEH (%)

1 10 100

KOHLleHTpauus AT (Hr/mi)

1000 10000

9UIT




our. 17

OTHOCKTENbHAR

HHTCHCHBHOCTH [a.u.]
1485,534

%

2

i

—1330.483
1501.581
1519,408

1646.637

1059.163
1382

1388:3%%
p—1257 423

S

118

TBJI.Z HHTCHCHBHOCTS
1009,790
1059.163
1118.251
1423215
1124.807
1200.375
1257423
1282443
1298 459
1310489
1339.433
1362,427
1367.634
1384.540
1444510
1460498
1467.512
1485334 i
1501351
1519.406
1346.637
1606,571
1621,539
1629.564
1647587
1663590
1681563
1688.633
1768.615
1783.605

1847.587

q:smmgr—iwﬁacwwcuhkuucﬁa»-

1809.640
D pet em

=

571
L 5
F7553.590
REhHEs
745508
1860.669
1919.583
2012647
2081581

b

4

;] Gorpsd

-t

By re b BJ et e

1809.640

2
(=]
&
a

20

3

mfz

97/TT




HHTEHCHBHOCTE [a.u.]

x1047
i

OUTI'. 18

e
o
1

1.0
0.5+
7 -
- o3
@
- ~
2}
. ©
o
nn s
00 1200

1400

16800

1663.724

7‘5860 9,785

1828,

e

2000

miz

miz
1257.531
1208623
1342684
1460.695
1485716
1501.689
1524.699
1647.725
1663,724
1679.695
1688.775
1697,752
1732.663
1799.732
1809.785
1825.786
1841.784
1850.815
1971.847
1987.827
2001.644

OTHOCHTEIbHAA
HUHTCHCHBHOCTD

OG- D :; tg b et b e e 53 P P T B

97/€T




HHTEHCHBHOCTb [a.u.]

our. 19

8000

6£00 ~

4000

2000 -

1257.359

1339.449

59
15501.551

14885,

517.533

16542.586

T
1200

1400

miz
1257.359
1339.449
1485559
150155t
1517.533
1542.596
1558.568
1647.641
1663.614
1679,588
1688.642
1704.619
1809.630
1825546
1850,641

OTHOCHTENbHAS
WHTEHCHBHOCTh

]

3t

16

23

2

100

W

[
Bo o LA D = f N DD

9UrT




CpeaHssd MHTCHCHBHOCTD Q)leopecneHuI/m

200

160

120

80

40

OUT'. 20

CaaseiBanne At ¢ FeyRII na nosepxuocty CHO-CD16-kinerok

6e3 CKOHCTPYHPOBAHHOM
CXeMbl MMUKO3HITUPOBAHUSA

CO CKOHCTPYHPOBAHHOH
CXEMO# IMIMKO3UIHPOBAHHA g2

KOHLEHTpals aHTHTeNa (MHKPOIPaMMBI/MT)

97/ST




OUI'. 21

ArnonTo3, BeI3eIBaeMBIi anTHTenaMu k CD20

JAMHHS KJIETOK TUMGOMBI KJIETOK MaHTHH Z-138

aHHCKCHH V+ (%)

45

40

35

30

25

20

15

10

Cc2B8

BHH2-KV1

BHH2-KV1g1

BHH2KV1g2

97/97




EAIIB/OI1-2
. . EBPA3ZHHUCKOE IATEHTHOE BEAOMCTBO

OTYET O JATEHTHOM Homep eBpasuiickoit 3aasku:
IODOUNCKE 201300481
(ctatbs 15(3) EAIIK u npasuno 42
Jlara nogauu: 05 HoAGps 2004 (05.11.2004)  |/lara ucnpammsaemoro npuopurera: 05 Hos6psa 2003 (05.11.2003)
Hassanue usobperenna:  AHTHTeNa, o6najalomye NOBbIEHHON adPHHHOCTBIO K CBA3BIBaHMIO ¢ FC-penienTopom 1
a3 dekTopHON dyHKLHEH
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B. OBJIACTbB ITOUCKA.:
Munumym pocMoTpeHHOR JOKyMeHTaumH (CHCTeMa Klaccubukauu ¥ nuaekcer MITK)

CO7K 16/18, CI12N 15/13, 15/63, 5/10, A61K 39/395, A61P 35/00, 37/00
Jpyras nposepenHas JOKYMEHTALIHA B TOH Mepe, B Kako# OHa BKJIOYEHa B 06/1aCTh noucka;
B. IOKYMEHTHI, CYHUTAIOLIMECS PEJIEBAHTHbIMU

Kareropusa* CchUIKH Ha JOKYMCHTL] C YKA3aHHEM, TA€ ITO BO3MOXKHO, PENCBAHTHBIX HacTeH OTHOCHTCS K myHKTY Ne

A WO 2003/068821 A2 (IMMUNOMEDICS, INC. et al.) 21.08.2003, pedepar, c.50, 61-63, 1-22
n.n. 1, 17, 35, 36, 40, 52, 75, 96 dopmyl

A BY JAMES M. FORAN et al. European Phase II Study of Rituximab (Chimeric Anti- 1-22
CD20 Monoclonal Antibody) for Patients With Newly Diagnosed Mantle-Cell
Lymphoma, and Small B-Cell Lymphocytic Lymphoma, Journal of Clinical Oncology,
2000, Vol. 18, No. 2, pp. 317-324

A US 2003/0175884 A1 (PABLO UMANA et al.) 18.09.2003, pedepar, n.n. 1, 20-28, 37 18-22
dopMmyns!

NOCNEQYIOWNE AOKYMCHTRI YKA3aHEI B NPOAOMKEHNHM rpads B AAHHBIC O NATEHTAX-AHANOraX YKa3aHsl B NPHIOKEHHH
cOObIC KATETOPUH CCHINOMHBIX JOKYMEHTOB: nee NO3AHMIA AOKYMCHT, ONYONHKOBAHHEIA NOCNE AaTbl

"A" ROKYMEHT, onpenenstomuit o6LM YPOBEHD TEXHHKH NIPHOPHTETA ¥ NIPHBEACHHLIA ANa NOHUMAHHA H300peTeHns
"E" Gonee paHHMi AOKYMEHT, HO ONYGANKOBAHHLIH Ha NATY "X" ROKYMEHT, nMetoumi Haubonee GIIHIKOE OTHOLUCHUE K NPEAMETY
MOAAYH EBPAINICKON 3a9BKH UITH TIOCE Hee nowcka, Nopoyalinit HOBU3HY WK H300PETATeNLCKHIl YDOBEHS,
"O" NOKYMCHT, OTHOCALINACA K YCTHOMY PACKPBITHIO, KCHIOHH- B3ATHIN B OTACNLHOCTH
POBaHHIO U T.A, "Y" mokymenT, nMeiommuit HauGonee 6MH3KOE OTHOWIEHHE K NDEAMETY
"P" NOKYMEHT, OnyGNNKOBAHHLIN 210 AATEI NOAAYM €BPAMIACKOL NOKCKa, NopoyalHil H306peTaTeIbCKUit YPOBEHD B COMETAHUM C
3a4BKH, HO NOCNC AATH UCNIPALIMBACMOTO NPHOPHTETA IAPYTHMH ZOKYMCHTaMH TOH K¢ KaTeEropuu
"D" RokyMmeHT, npuBeicHHLIN B eBpasulickoii 3asBke "&" NOKYMEHT, ABNAIOWHACS MATCHTOM-aHANIOIOM
B MEHT, NPUBEACHHE! MX LIe/IaX
JlaTa nelicTBUTENLHOTO 3aBEPIICHUS NATEHTHOTO MONCKA' 25 centabpsa 2013 (25.09.2013)
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