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BUCIIEIMOHUYECKUE AHTUTEJIA K VEGF/ANG-2 U UX IIPUMEHEHUE
JUISL IEYEHUS] COCY IUCTBIX I'TA3HBIX 3ABOJIEBAHUI

HacTosmee n306peTeHne oOTHOCUTCS K CIIOCO0Y CHUXKEHMS BA3KOCTH aHTHTENA
(Bxmoyas 6ucnennpuIEcKoe aHTHTENO), TAKOTO KaK 4eJIOBEYECKOe AaHTUTEIO
noaxnacca IgG1 unn yenoBedeckoe anTHTENO noAkuacca [gG4, k GucnenupuIecKum
AHTHTEJIaM K YEJIOBEYECKOMY COCYIHCTOMY SHAOTEIHAIbHOMY (hakTopy pocTa
(VEGF/VEGF-A) 1 k 4enoBedeckoMy aHIHonosTHHY-2 (ANG-2), cmoco6aMm ux
HOJy4YeHHs, (PapMalleBTHYECKUM KOMIIO3UIMAM, COACPXKAIIUM yKa3aHHble aHTHTENA, U
HX NPUMEHCHUSIM.

IIpennochlIKH cO31aHus N300peTeHUS

AHrHOreHes ydyacTByeT B aTOreHe3e pa3fiHYHBIX HapyIUIEeHHH, BKIIOYas
COJIHJIHBIE OIIyXOJIM, BHYTPHIJIa3HbIE HEOBACKYJIIPHBIE CHHIPOMEI, TAKHE KaK
nponudepaTHBHBIE PETHHONIATHH HIIM BO3PACTHAs JereHepalys JKeITOTo HSTHA
(AMD), pesmatouaustii apTpuT u ncopuas (Folkman u ap., J. Biol. Chem. 267, 1992,
cc. 10931-10934; Klagsbrun M. u ap., Annu. Rev. Physiol. 53, 1991, cc. 217-239 u
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Garner A., Vascular diseases, B: Pathobiology of ocular disease, A dynamic approach,
nox pex. Garner A. u Klintworth G. K., 2-oe u3a., usn-so Marcel Dekker, New York,
1994, cc. 1625-1710).

Panubusyma6b (ToBapHbIii 3HaK Lucentis®) npexacrasiseT co6oit pparmeHT
MOHOKJIOHQJILHOTO aHTHUTEJIA, BBIBEACHHBIH H3 TOTO € CAMOT'0 POAMTEIBCKOIO
MBIIIUHOTO aHTHTENA, 4TO B GeBanu3ymab (aBacTul). OQHAKO €ro HoaBepraiu
npoueaype cospeBanus ahGUHHOCTH JUIS TOCTHXKEHHUS 00Jiee CHIBHOIO CBA3BIBAHUS C
VEGF-A (WO 98/45331). U3BecTHO, uTo Giokaga VEGF-A moxer 6bITh CBSI3aHa C
HEKOTOPHIMH CHMIITOMaMH CHCTEMHONH TOKCHYHOCTH, 110 3TOH NpHYMHE paHHOU3yMal
numeH Fe-o6nacTu a1 yMeHbIIEHNS BPEMEHH HOJYXHU3HH B CHIBOPOTKE H,
CJICIOBATEJILHO, CHCTEMHOM TOKCHYHOCTH. OH mpeAcTaBiseT co00i aHTHAHTHOTEHHBIH
areHT, KOTOPBIH pa3pelleH JJIs JIEYeHHs] BO3PACTHOU JereHepaliy XeJIToro NsATHA
«BaaxHoro tuna» (ARMD), 065140 ¢popMbI CBSI3aHHOM ¢ BO3PACTOM NOTEPH
3peHHus.

AHanu3pl aHTHOTEHE3a B POrOBHUIlE NPOAEMOHCTpHpoBanH, uTo ANG-1 u ANG-2
OKa3bIBAIOT CXOAHBIC BO3AEHCTBUS, 00Nagas CHHEPreTHYECKOM AKTHBHOCTBIO npu
coBMecTHOM AeiicTBuu ¢ VEGF, B OTHOIIEHHH yCKOPEHHUS pOCTa HOBBIX KPOBEHOCHBIX
cocynoB (Asahara T. u np., Circ. Res. 83, 1998, cc. 233-240). Bo3MOXHOCTH TOTO,
HUMeJl MECTO 3aBUCSIIUN OT 03Bl SHAOTEIMAIBHBIN OTBET, BHITEKAIA U3 JAHHBIX O TOM,
9TO in vitro ANG-2 B BRICOKO# KOHIICHTPAILIMK MOXET TaKXe 006J1agaTh
npoaHruoreHHniM aeficteueM (Kim I. u ap., Oncogene 19, 2000, cc. 4549-52). B
BBICOKO# KOoHneHTpauuu ANG-2 neiicTByeT B KauecTBe (paKTopa BbDKHBAHHS IPH
arnonTo3e 3HI0TENHANIBHBIX KIETOK B IIPOLleCCe HCTOIIEHHUS B CHIBOPOTKE (PAKTOPOB
amnomTo3a B pe3yjibTaTe akTHBanuu Tie2 nocpeactBoM mytu PI-3-kxunassr u Akt (Kim
I. v np., Oncogene 19, 2000, cc. 4549-4552).

B WO 2010/040508 A9 u WO 2011/117329 onucansl Oucnenudpudeckue
autuTena kK VEGF/ANG-2. B WO 2008/132568 onucasbl CIUTHIE OEIKH,
cBaA3bIBaromuecs ¢ paxtopamu pocta. B WO 2009/136352 onucansl
aHTHaHruoreHHele coeauaeHud. B WO 2009/080253 u WO 2011/117330 onucasbl
Oucnenuduyeckue AByxBaneHTHBIE popMmarthl anTuTer. B WO 2010/069532 onucas!
aHTuTena K Ang2.

Cocynuctele rna3Hbie 3aboneBaHus, TaKHe KaK BO3pacTHAs JereHepaus

xeyroro natHa (ARMD) u nuabernueckas petunonarus (DR), apusroTcs
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pe3ynbTaTOM aHOMAIbHOM XOPOMAAIbHOM HIIM PETHHAIBHOH HEOBACKYISIpU3ALHU
COOTBETCTBEHHO. OHH ABNAIOTCS OCHOBHBIMH IPUYMHAMH IIOTEPH 3PEHHS y KHUTEIEH
NPOMBIIUICHHO Pa3BUTHIX ¢TpaH. [I0CKOIBKY ceTyaTKka COCTOMT M3 XOPOIIO
0(OpPMIIEHHBIX CIIOEB HEHPOHHBIX, IIHAJBHBIX H COCYIUCTHIX 3JIEMEHTOB,
OTHOCHUTEJIFHO HEOOIBIINE HAPYIICHUS, TAKHE, KOTOPbIe HMEIOT MECTO IIPH
nponupepanuu CoCy10B UM OTEKE, MOTYT IIPHBOAUTH K 3HAYUTEIILHOMY CHHXEHHIO
3puTenbHOl Qynkiuu. HacnencTBeHHble fereHepaiiiy CeTYaTKH, TaKHe KaK
nUrMeHTHBIA peTUHHUT (RP), acconnupoBaHbl Takxke ¢ COCYAHCTHIMA HapylUIEHUSIMH,
TaKMMH KaK Cy)XCHHE apTepHoJ U cocyauctasa atpodus. Onu nopaxarot 1 u3 3500
HHIUBHYYMOB U XapaKTECPH3YIOTCS NPOrpeCCUPYIOIIEH HOYHOM CIIENMOTOMH,
YMEHBIICHHEM I10JIS 3pEHHUs, aTpodHeH 3pUTENBHOrO HepBa, OcIablieHHEeM apTEpHOT H
CHU)XCHHEM IIEHTPAJbHOrO 3pEHHUS, 4YaCTO IPOTrPECCHPYIOIIMM BILIOTh J0 MOJHOM
CJICTIOTHI.

NeMuyeckue peTHHONATHH XapaKTePU3YIOTCS CHHKEHUEM WM AuCyHKIMeH
COCYAMCTON CETH CETYATKH, YTO IPHUBOJUT K CHHIKEHHUIO MOTOKA KPOBH M THIIOKCHH.
CeTyarka pearupyer Ha THIIOKCHIO T€HEPUPOBAHUEM CUTHAJIOB POCTA HOBBIX
KPOBEHOCHBIX COCYJIOB, OJIHAKO 3TH HOBbIE COCYBI, KaK MPABHIIO, ABISIOTCS JOMKUMHI
U HEYIOPAM0YEHHBIMH. Tak, pOCT 3THX aHOMAIbHBIX HOBBIX COCYI0B MOXET
CO3/1aBaTh yTrpo3y 3pEHHUIO, IIOCKOJIBKY OHM MOTYT HCTEKATh, KPOBOTOYUTE HIIM
IPUBOJIUTH K pyOlLIEBaHHIO, UTO, B KOHIIE KOHI[OB, MOXKET 3aKaHUYHMBATHCS OTCIOCHUEM
cetyaTku. CoBpeMEHHBIE ITyTH JIEYCHHS UIIEMUYECKUX PETHHONATHEN HANpaBlIeHB Ha
OCTaHOBKY POCTa IMATOJIOTHYECKHUX COCYNOB, HO OHHM HE BO3JCHUCTBYIOT Ha JIEKALIYIO B
UX OCHOBE WHICMHIO, KOTOpas 3alyckaeT ux pocT. Kpome Toro, cranaapTHOE ieuyeHue
nabeTHYECKOH PETHHONATHH, HIIEMHYECKONH PETHHONMATHH, KOTOpAs IOPaXaeT
MHUJUTHOHBI JIIOJIEH, BKIIOYAET pa3pylIeHHE YaCTH CETYATKH JIa3€POM C LEIBIO
IpeKpalleHUs: POCTA HOBBIX COCYJIOB M COXPAHEHUs LEHTPaIbHOIO 3peHus. U3BecTHO
HPUMEHCHUE CTpaTeruii ans 0okaasl GyHKIHH COCYAMCTOrO 3HI0TEIHAIBHOTO
axTopa pocra (VEGF), ocHOBHOro akTHBaropa pocra cocynoB. KparkoBpeMeHHas
aHTH-VEGF Tepanus MoXeT yaydInaTe 3peHHe, HO OHa HE HallpaBjieHa Ha JIeXAIIylo B
OCHOBE 3a00J1eBaHMs ULIEMHUIO H (AKTHYECKH MOXKET 00OCTPATH 3TO COCTOSIHHE,
IIOCKOJIbKY HHTHOMPYET pOCTa BCEX COCYIOB, BKIIIOYas OKa3bIBAKOIUE 01aronpHsTHOE
nevcTBue Komnarepanu. CyllecTByeT TakXke cepbe3Has mpo0iieMa, CBI3aHHas C

CHCTEMHOM 3KCIO3HUHUEN THX JIEKAPCTBEHHBIX CPEJICTB B OPraHU3ME MPECTAPEIIbIX
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H/HUJIM CTPajaoIuX JuabeToM HalMeHTOB, 1S KOTOPHIX MOXKET TPeOGOBAThCS POCT
HOBBIX COCYJOB IIPH MIIEMHH I'OJIOBHOI'O MO3ra, CepANa Wil KOHEYHOCTEH.

Kak mpaBuno, npu riaa3Helx 00J1€3HAX YaCTO IPUMEHSIOT BBEJACHKE B
CTEKJIOBUIHOE TeI0 Oojiee MenKux ¢pparMeHToB aHTHTEN THa Fab or Fab(2),
IIOCKOJIBKY OHH UMEIOT KOPOTKO€ BpeMs IIOJIy>)KU3HH B CBIBOPOTKE M HH3KHI PUCK
CHCTEMHOM TOKCHYHOCTH. OJHaKo yka3aHHBIe OoJiee Mekue GpparMeHThl, KaK
IpPaBHJIO, 00aNaI0T TakKe H 60Jiee KOPOTKHM BPEMEHEM MOJYKH3HH B CTEKIOBHAHOM
Tesie (HanpuMmep, u3-3a 6osee 6bICTpoit MU y3un B CHIBOPOTKY) M, KaK IPaBHIO, UX
Heo0X0UMO Yalle J103UpoBaTh.

¥ Kim u gp., Molecular Vision, 15, 2009, cc. 2803-2812 onucansl
[I0JIHOpa3MepHbIE aHTHTENIA, KOTOPhIE BBOAST BBOJUMBIEC BHYTPh CTEKJIOBHAHOIO TEJa
(MHTpaBHUTpPEANbHO) B IJIa3, IS KOTOPHIX YCTAHOBJEHO, 9T0 IgG, CBA3BIBAIOIHUECS C
FcRn, snaMuEAEpOBanCh B KPOBB Y MBILLIEH JUKOIO THIA, B TO BpeMs kak IgY, He
cBs3pIBaromuecs ¢ FcRn, He anuMuHEpPOBanKCh B KPOBEHOCHYIO cucTeMy. Kpome
Toro, IgG, cea3piBaromuecs ¢ FcRn, He 3IMMHHUPOBANACH B KPOBEHOCHYIO CHCTEMY Y
MBIIIEN ¢ «BBIKIIOYEHHBbIM» FcRn.

Takum obpasoMm, B 1aHHOI 00J1aCTH CylIECTBYET HEOOXOUMOCTD B CO3IaHUHU
YJIYYIIEHHBIX CPEACTB IS JICYEHHS B NPEAYIPEXICHHUS Pa3THIHBIX COCYAMCTHIX
rIIa3HbIX 3a6051€BaHUH, TAKMX KaK HIIEMUYECKHE PETHHONATHH.

Kpatkoe H3J0XeHNe CYIHOCTH H300peTEHH S

OnnuM u3 06BEKTOB H300PETEHHUS ABIAETCA CIOCOO CHUKEHHUS BI3KOCTH
aHTHTEJNa, II¢ aHTHTENO COACPKUT KOHCTAHTHYIO 001aCTh TSKEI0H Lenu
Jejoseyeckoro noaxiacca IgGl unm genoseueckoro noaknacca [gG4 (BeiBeqEHHYIO
U3 4EJIOBEYECKOTo aHTHUTENIA) U Il CIOCO0 3aKiI0YaeTcs B TOM, YTO MOJUGUIHPYIOT
KOHCTaHTHYIO 00J1aCTh TXENOH IeNH YeaoBedeckoro moakiacca IgGl uan
yenoBedyeckoro nojaknacca 1gG4 ¢ nomompio mytanuu 1253A, H310A u H435A
(mymepanus cornacHo EU-unnexcy Kabora).

B 0/1HOM K3 BapUaHTOB OCYIIECTBIICHUS U300pETEHHS YKa3aHHBIH CII0c06
OTIIHYACTCS TEM, YTO aHTHTENIO HPEACTaBIsIeT coboit bucnenuduiueckoe aHTUTENO,
cojeprkaniee NEPBbIf aHTUTE€HCBA3BIBAIOIUN IEHTP, KOTOPHI# CrielH(pruIecKu
cBsA3bIBaeTcs ¢ yenoBeueckuM VEGF, u BTopo#t aHTHI€HCBS3BIBAIOIIMIA LIEHTP,

KOTOPBIH CrienM(UIECKH CBA3BIBAaETCS ¢ yenoBeueckuM ANG-2, B KOTOpoM
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I) yxasaHHBI# II€PBEIH AHTUT€HCBSA3BIBAIONMINH LEHTP, CIIENUPHIECKH
cBsa3biBatomuiica ¢ VEGF, cogepxut B BapHabensHOM JOMEHE TSAXKEJIOH 1enu
CDR3H-y4actok, umeromuit SEQ ID NO: 1, CDR2H-y4actok, umeromuii SEQ ID
NO: 2, u CDR1H-yuactok, umeromuit SEQ ID NO: 3, u B Bapuaben»HOM JOMEHe
nerkoii nenu CDR3L-yuacTok, umeromuii SEQ ID NO: 4, CDRZL-yuacTok,
umeromui SEQ ID NO: 5, u CDR1L-yyactok, umeromuii SEQ ID NO: 6; u

IT) ykasaHHBIH BTOpO# aHTHI'€HCBSA3BIBAIONINM HEHTP, ClENH(PHIECKH
cBs3piBaroinuiics ¢ ANG-2, conepuT B BapHabebHOM JOMEHE TAXKEIIOH Ienn
CDR3H-yuacrok, umeromuit SEQ ID NO: 9, CDR2H-yuacrok, umeromuii SEQ ID
NO: 10, 1 CDR1H-y4acTok, umeromuii SEQ ID NO: 11, u B BapuabenbHOM f0MEHE
nerxo# uenu CDR3L-yuactok, umerommii SEQ ID NO: 12, CDR2L-y4acToK,
umeromui SEQ ID NO: 13, u CDR1L-yuacrok, umerommii SEQ ID NO: 14, u rae

III) 6ucnenupuyeckoe aHTHTENO COAEPKUT KOHCTAHTHYIO 061aCTh TSOKEIOH
Heny 4eyosedeckoro noaknacca IgG1 unn yenoseyeckoro noakiacca IgG4
(BBIBEIEHHYIO M3 YEJIOBEYECKOIO aHTHTENA) U coAepKallyio MyTarun 1253A, H310A
1 H435A (mymepanus cornacio EU-unnekcy Ka6ora).

B onHom M3 BapHaHTOB ocylecTBIeHUS H306peTEHH YKA3aHHbIH croco6
OTJIHYAETCH TEM, YTO YKa3aHHOE OIHCAHHOE BHIIE OHCIIENU(PUIECKOE AaHTHTENO
COJCPXUT KOHCTaHTHYIO 061acTh yenoBeyeckoro noaxnacca IgG1 (BeiBeneHHYIO H3
YeJIOBEYECKOr0 aHTHUTENA) U coaepxkamylo mytauuu 1253A, H310A u H435A
(aymepanus cornacHo EU-unnexcy Kabora), a taxxe comepxainyro myranuu L234A,
L235A u P329G (mymepanus cornacao EU-unnexcy Ka6ora).

OaHuM M3 BapUaHTOB OCYIIECTBIEHHS U300PETEHUS SBIAETCS aHTUTEIIO,
IIOJIy4Y€HHOE YKa3aHHBIM CIIOCOOOM.

OnHuM M3 BapHaHTOB OCYLIECTBICHUS H300pETEH S ABISETCS IPHMEHEHUE
mytauni 1253A, H310A u H435A (mymepanus cornacio EU-unnexcy Ka6ora) ps
CHUIXXEHHUS BA3KOCTH aHTHUTENA, IJI€ aHTUTEJIO CONEPKUT KOHCTAHTHYIO 001acTh
TSKENOH LenH yenoBeyeckoro noaxnacca IgG1 ninum yenoseveckoro noaknacca IgG4
(BBIBEIEHHYIO H3 YEJIOBEYECKOTO aHTUTENA).

B 0HOM M3 BapHAHTOB OCYLIECTBJICHUS H300PETEHHS YKa3aHHOE IPHMEHEHHE
OTJIMYAETCS TEM, YTO AHTHTENIO NIPEACTaBIAET co00i OucnenuduIecKkoe aHTUTEIIO,

cojJiepxalliee ICPBBIA aHTUT€HCBA3BIBAIONINI IEHTP, KOTOPHIH CrenupruIecKu
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CBsI3bIBaeTCA ¢ yenoBeyeCKkMM VEGF, u BTOpo#f aHTUIe€HCBSI3BIBAIOIIUM IEHTD,
KOTOPBIN cnenuuUecKy CBA3bIBacTCs ¢ yeaoBedeckuM ANG-2, B KOTOpOM

I) yka3zaHHBIH NepBhIH aHTUT€HCBSA3BIBAIOIIAN HEHTD, CENH(PHUYECKH
ceaspiBaromuiics ¢ VEGF, conepxut B BapuabeIbHOM JOMEHE TSKEIO0H LelnH
CDR3H-yuactok, umeromuii SEQ ID NO: 1, CDR2H-y4actok, umeromuii SEQ ID
NO: 2, u CDR1H-yu4acTok, uMmerouuit SEQ ID NO: 3, u B BapuabGenbHOM JOMEHE
nerkoit nenu CDR3L-yuyactok, umeromuii SEQ ID NO: 4, CDRZL-yyacTox,
umeronui SEQ ID NO: 5, u CDR1L-yuacTok, umeromuii SEQ ID NO: 6; u

II) ykazaHHBIH BTOpOH aHTHI€HCBSI3bIBAIOIIUM EHTP, CIENUPHUYECKH
cBsasbIBaromuiics ¢ ANG-2, conepXHuT B BapuaOeJIbHOM JOMEHE TsKEJIOH ey
CDR3H-yuactok, umetomu#t SEQ ID NO: 9, CDR2H-yuactoxk, umeromuii SEQ ID
NO: 10, u» CDR1H-yuacrok, umeromuit SEQ ID NO: 11, u B BapuabensHoM q0MeHE
nerkoit nenu CDR3L-y4acTok, umeromuit SEQ ID NO: 12, CDR2L-yuacTox,
umeromui SEQ ID NO: 13, u CDR1L-yuacrok, umeromuii SEQ ID NO: 14, u B
KOTOPOM

IIT) 6ucnenupuyeckoe aHTHTENO COAEPKHUT KOHCTAHTHYIO 00JIaCTh TSXKEI0H
[enu yeaoBedeckoro nogknacca IgGl unu yenoseyeckoro noak.1acca IgG4
(BBEIBEIEHHYIO H3 YeJIOBEYECKOI0 aHTUTENA) U CoAep aIryo myTauuu 1253 A, H310A
u H435A (mymepauus cornacio EU-unnexcy Ka6ora).

B 01HOM H3 BapHaHTOB OCYIIECTBJIEHUS H300pETEHUS YKA3aHHOE KOHKPETHOE
IPUMEHEHHE OTIUYAETCSA TEM, YTO OHcnelUuPuIecKOe aHTUTENIO COAEPIKUT
KOHCTAHTHYIO 0011acTh YesnoBeyeckoro noaknacca IgGl (BbiBeaeHHYIO U3
YEJIOBEYECKOTO aHTUTEINA) U coaepxamyto Mytanuu 1253A, H310A u H435A
(nymepanus cornacHo EU-unnexcy Kabora), a Takxke comepxamyro MyTaluu L234A ,
L235A u P329G (nymepanus cornacio EU-unnexcy Ks6ota).

N3o6peTenne oTHOCUTCA TaKxke K OucnenuduyeckoMy IBYXBaJIEHTHOMY
aHTHUTEJIy, KOTOPO€ COAEPKMT NEPBHIH aHTHI€HCBSI3bIBAIONINI IEHTP, KOTOPHIi
crenuprIecKy cBa3bIBaecTCs ¢ yenoBeveckuMm VEGF, u BTOpoii aHTHreHCBS3BIBAIOILHA
LEHTP, KOTOPBIH crienupHIECKH CBA3BIBACTCS € YyeaoBeyecKuM ANG-2,

B KOTOpPOM

I) yka3sanHbIi IEpBBIH aHTHT€HCBSA3BIBAIOMIMN [[EHTD, CIENH(PHIECKH
cBaspiBaromuiics ¢ VEGF, conepxut B Bapuabe1bHOM JOMEHE TSDKEIO0H 1enu

CDR3H-yyactok, umeromuii SEQ ID NO: 1, CDR2H-yu4actok, umeromuii SEQ ID
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NO: 2, u CDR1H-yu4acrok, umeronmuit SEQ ID NO: 3, u B BapuabensHoOM JOMeHe
nerkoi nenu CDR3L-yuactok, umeromuii SEQ ID NO: 4, CDR2L-yuacToK,
umeromui SEQ ID NO: 5, u CDR1L-yuactok, umeromuii SEQ ID NO: 6; u

IT) yka3zaHHBIH BTOpOH aHTHT€HCBA3BIBAIOLIMH HEHTP, ClIELHPHUIECKH
cBaspiBaroIuiicss ¢ ANG-2, conepxut B BapuabeaIbHOM JOMEHE TSIKEION Henu
CDR3H-yuactok, umeromuit SEQ ID NO: 9, CDR2H-yuactok, umeromuit SEQ ID
NO: 10, u CDR1H-yuactok, umeromuit SEQ ID NO: 11, u B BapuabenpHOM HOMEHE
nerxoit nenu CDR3L-yuactok, nmeromuiit SEQ ID NO: 12, CDR2L-yuacTok,
umeromui SEQ ID NO: 13, u CDR1L-yuactok, umeromuii SEQ ID NO: 14, u rae

IIT) bucnenupuyeckoe aHTHTENO CONEPHKUT KOHCTAHTHYIO 00JIACTh TAXKENOH
neny vesoBedeckoro moaknacca IgG1 unu yenoseveckoro noaknacca IgG4
(BBIBEJICHHYIO M3 4€JIOBEYECKOr0 aHTUTENA) U cofepikamyo Myrtanuu 1253A, H310A
1 H435A (nymepanus cornacuo EU-unnekcy Ka6ota).

B onHOM M3 BapHaHTOB OCYLUECTBICHUS H300PETEHHS YKa3aHHOE
bucnenuduyeckoe aHTUTEIO OTIMYAETCS TEM, YTO

I) yka3anHublil IepBBIii AHTUT€HCBA3BIBAIOLIMUHN LIEHTD, CIIENHPHIECKH
cBs3piBaromuiics ¢ VEGF, conepxut B kauecTBe BapuabeIbHOro JOMEHA TKEIoH
uend VH amuHOKuCnOTHYIO nocnenoBatenbHocTs SEQ ID NO: 7 u B kauecTBe
BapHabelbHOro JIOMEHa JerKoit nenu VL aMHHOKHCIOTHYIO NOCJIEA0BATENbHOCTb
SEQID NO: 8 u

II) yka3anHbIi BTOpOH aHTHI'€HCBA3BIBAIOMIMH EHTP, CIIENMPHIECKH
cBs3piBatouiics ¢ ANG-2, conepxuT B KauecTBe BapuabenbHOro JOMeHa TAKeIoH
nenu VH amunokucnoTHyo nocienosarensnocts SEQ ID NO: 15 u B xauecTBe
BapuabeIbHOTO JJOMEHa JIeTKO# 1enu VL aMHHOKHCIIOTHYIO TIOCIIE0BATEIFHOCTh
SEQ ID NO: 16.

B onHom M3 BapHaHTOB OCyIIeCTBICHUS H300peTeHus OucnenuduuecKkoe
aHTUTEJIO OTJIMYAETCSA TEM, UTO KOHCTaHTHas 00JIacTh TAXKEJION NNy, YKa3aHHas B
noamyHnkTe III), npeacrasnser coboif KOHCTAHTHYIO 00JIACTh Y€J0BEYECKOTO
nofknacca IgGl. B onHoM M3 BapHaHTOB OCYIIECTBICHHS H300peTEHHS
oucnenudpunyeckoe anTuteno noakinacca IgGl ornmMyaercs TeM, YTO KOHCTAaHTHAS
obyacTh TsKenoi nenu noaknacca [gGl cogepxut Taxxke myranun L234A , L235A u

P329G (mymepanus cornacHo EU-unnexcy KaGora).
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B onHOM 13 BapuaHTOB ocymecTBIeH s H300peTeHus Gucnennduyeckoe
AHTUTENO OTJIHYACTCHA TEM, YTO KOHCTAHTHAs 00JIacTh TSDKEJOM Uenu, yKa3aHHas B
noanyukre 1II), npeacrasnser cob6oif KOHCTAHTHYIO 06/1aCTh Y€JI0BEYECKOTO
noaknacca IgG4. B oqHOM H3 BapHaHTOB OCYIIECTBIEHHS H300PETEHUS
bucnenuduyeckoe antuteno noaknacca [gG4 orauyaercs TeM, 4TO KOHCTAHTHAS
obsacth TsxKeno# nenu noaxnacca IgG4 comepxut Taxkxe mytaiuu S228P u L235E
(nymepanus cornacio EU-unnexcy Ka6ota). B oqHOM u3 BapHaHTOB OCYIIECTBICHUS
u300peTenus 6ucnenndpuyeckoe anTuTeno noakiacca IgG4 otnuuaercs TeM, 4To
KOHCTaHTHas 00JIacTh TsHKeo# nenu noaxnacca IgG4 comepxuT Takxe MyTanuu
S228P, L235E u P329G (mymepanus cornacio EU-uugekcy Ka6ota).

Crenyromumu 06beKTaMH H300peTeHUS ABJIAIOTCA (apMalieBTHYeCKas
KOMIIO3HIIUSL, CoJiepaxalas yKkasaHHoe bucnenuduyeckoe aHTUTEIO0, YKa3aHHAs
(papmaneBTHYecKas KOMIO3ULHS, IPeAHa3HAYEHHAS /IS IPUMEHEHHS IS JeIeHHs
COCYJTUCTBIX IJIa3HBIX 3a00/I€BaHUH, IPUMEHEHHE yKa3aHHO OHCIIeHPUIECKOTO
aHTHTEJIa VI NPUTOTOBJICHH JIEKAPCTBEHHOI'O CPENCTBA, NPEIHAa3HAYEHHOTO IS
JICYCHUS COCYIUCTHIX INIa3HBIX 3a00NeBaHmil, cnocob JeYeHHus NanKueHTa,
CTPaJaroUero COCyAUCTHIMH IJIa3HBEIMH 3a00JI€BaHUAMH, IyTEM BBEACHHS YKa3aHHOTO
OucnenupHyYecKoro aHTHTENA MAHEHTY, KOTOPBIH HYXAaeTCs B YKa3aHHOM JICUCHHH.
B o1HOM U3 BapHaHTOB OCYIIECTBICHHS U300pETEHUS OGHCIIENDHYECKOE aHTHTEIIO
HJIH (hapManeBTHYECKYI0 KOMIO3HIHIO, COAEPXKAIIYIO yKa3aHHOe GHcnennduIecKoe
AHTHTEJIO, IPUMEHSIOT IIyTEM UHTPABUTPEATBHOIO BBEICHHS.

Crenyomum 065eKTOM H300pETEHHS ABJISETCA MOJIEKYJIa HYKICHHOBO
KHMCJIOTBI, KOJUPYIOIIas TAXKEIYIO H/HIU JIETKYIO 1enb OHcnenupuyecKoro aHTUTeNa,
IpeNIaraéMoro B u300peTeHHH.

B n300peTeHnn npeanokeHbl TAKXKEe IKCIPECCHOHHBIE BEKTOPHI, COAEPKAIIHE
yKa3aHHYIO HYKJICHHOBYIO KHCIIOTY, IpEAJIaraeMyIo B H300peTeHUH, KOTOPBIE MOTYT
IKCIIPECCUPOBATH YKA3aHHYIO HYKJIEHHOBYIO KHCJIOTY B IPOKaPHOTHYECKOH HIIH
3YKapHOTHYECKOH KJIETKE-X035UHE, M KIIETKU-X035€Ba, COJEPKAIINE YKa3aHHEBIE
BEKTOPBI, KOTOPBIC COAEPKAT YKa3aHHbIE BEKTOPHI, IpeAHA3HAYEHHBIE 11
PEeKOMOMHAHTHOrO NnoJTydeHHs OucnenupuIeckoro aHTUTENA, IPEAIaraeMoro B
H300peTECHHUH.

N300peTeHne OTHOCHTCS TaKXke K IIPOKAPHOTHYECKMM HIIH SYKapHOTHYECKHM

KJIICTKaM-X03s1€BaM, KOTOPBIE COACPIKAT BEKTOP, npezmaraeMLIii B I/I306peTCHI/II/I.
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N3o06peTenne 0THOCHTCS TaKXKe K CIOco0y mosrydeHus GucnenudpuyecKkoro
aHTHUTEJNa, IPEAIAra€Moro B H300pETEHUH, OTIHYAIOMEMYCS TEM, YTO IKCIIPECCUPYIOT
HYKJICHHOBYIO KHCJIOTY, IIPEJIaraeMylo B H300pETEHHH, B IPOKaPUOTHYECKOM HIIH
SYKapUOTHYECKOH KIIETKE-XO3IMHE H BBIACNISIOT YKa3aHHOE OUCIIeHHUIECKOE
AQHTHUTEJIO U3 YKa3aHHOM KJIETKU MM CyllepHAaTaHTa KJIETOYHOM KyNbTypsl. OHUM H3
BapHaHTOB OCYIIECTBJIEHHS H300peTEeHHUS ABISETCS CIIOCO0 MOJNyYeHHUS
OucnenrnpuyecKoro aHTUTENA, IPeIaraeMoro B H300peTEHNH, 3aKTIOYAIOLIHHACS B
TOM, YTO OCYIIECTBISIOT CTAAMH, Ha KOTOPBIX

a) TpaHCPOPMHUPYIOT KIETKY-X03IMHA BEKTOPaMH, COAEPKAIMMHU MOJIEKYIIBI
HYKJE€HHOBBIX KHCJIOT, KOTOPBIE KOJUPYIOT aHTHTENIO;

0) KyJIbTHBHUPYIOT KJIETKY-XO35HHA B YCIOBHAX, KOTOPBIE 00€CNEYUBAIOT CHHTE3
YKa3aHHOM MOJIEKYyJIbl aHTHTENA, H

B) BBIAEJIAIOT YKa3aHHYIO MOJIEKYJIy QHTUTENA U3 YKA3aHHOM KYJIbTYypHI.

N306perenre OTHOCUTCS TaKXkKe K aHTHTEINY, NOJYYEHHOMY C TOMOIIBIO
yKa3aHHOro crnocoba moyryyeHus: Oucnenudueckoro aHTuTeNIa.

Taxkum 06pazom, OHUM U3 BAPHAHTOB OCYLIECTBIEHHS H300PETEHUS ABJISETCS
bucnenupuyeckoe IByXBaJICHTHOE aHTHTEJIO, COJEPHKALIEE IEPBHIil
AHTHI'CHCBA3BIBAIOIUH LEHTP, KOTOPBIA CIeU(PHUYECKH CBA3BIBAECTCS C YEJIOBEYECKUM
VEGF, u BTOpOii aHTUr€HCBA3BIBAIOIIUN HEHTP, KOTOPHIA ClIEH{HIECKH CBA3bIBACTCS
¢ yenoBeueckuM ANG-2,0TiHyaromeecs TeM, 4TO COAEPKUT aMUHOKHCIOTHBIE
nocienosatenbHocTH SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23 u SEQ ID
NO: 24,

TaxuMm oOpa3oM, OTHUM U3 BapHAHTOB OCYIIIECTBICHHUS U300PETEHUS SIBIISETCS
Oucnenupuieckoe AByXBaJeHTHOE aHTHUTEINO, COAEpIKAalIee MEPBbIit
AHTUTCHCBA3BIBAIOIUN [IEHTP, KOTOPBIH CIeU(PHIESCKH CBA3BIBAETCA C YEJIOBEYECKHUM
VEGF, u BTOpO# aHTUI€HCBSA3BIBAIOMIMN HEHTP, KOTOPHIHA cielupUIECKH CBA3BIBAETCS
¢ genoBeyeckuM ANG-2,0Tnuyaronieecss TeM, 4TO COAEPKHUT aMUHOKHCIOTHEIE
nocienosarenbHocTH SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27 u SEQ ID
NO: 28.

AHTHTENa, IpeAaraeMbple B H300peTeHuH, 061a1ai0T OYeHD IIEeHHBIMHU
CBOMCTBaMH, CBI3aHHBIMH CO clielHPUIECKUMU Moau(HUKAIUAMH B Fe-
001aCcTH/KOHCTAaHTHOH 00J1acTH, 4TO obecneynBaeT GJIaronpuaTHOE AeHCTBHE Ha

MaqueHTa, CTpagarmero CoOCyauCTbhIMU INIa3HBIMH 3aboneBaHusIMH. OHH OTJIHYAIOTCH
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BBICOKO# CTaOHIBHOCTBIO B CPEJI€ CTEKJIOBHIHOTO Tejla, U MeIeHHOH nuddy3neii u3
riasa (10 CpaBHEHUIO ¢ pparMeHTaMH aHTHTE] MEHBIIETO pasMepa, HE COAEPKAIAMH
KOHCTaHTHYIO 00J1aCTh TSDKEJIOH LlenH), IpH 3TOM (akTHYECKoe 3a00/IeBaHHE
JIOKAIM3YETCA U JIeYUTCs (TaKuM 00pa3oM, CXeMy JICUeHHUS MOTEHIMAIBHO MOXKHO
YJIy4IDaTh 110 CPABHEHHIO CO CXEMOH, B KOTOpOoi NpuMeHs0T He-IgG-nmono6HbIe
aHTHTesa, HanpuMep, THna Fab- u (Fab)2-dpparmenTos). [Ipu co3nanuu nzobpeTenus
HEOXXMIaHHO OBIJIO yCTAaHOBJIEHO, YTO IO CPABHEHHIO C HEMOJUGUIIMPOBAHHBIMH
anTuTenamu IgG-THna BpeMs MOJIyXXU3HH B rjase MOCjie HHTPABATPEATbLHOTO
BBeJICHUSA aHTUTEN ¢ MyTauusmu 1253A, H310A u H435A B KOHCTaHTHOM 001aCcTH
(xoTophle He 061anar0T 6OJIBIIE CIOCOOHOCTRIO K CBA3bIBaHMIO FcRn) okasanocs
CXOJIHBIM (JIMINb HE3HAYUTENBHO CHHXKATOCH) (Tabnunel 17a u 18a u ¢ur. 7" u 7)]), B
TO BpeMs Kak 1ud@y3us U3 riasa B CHIBOPOTKY KpOBH ObLIa cX0HOM (Tabnuna 15 u
¢ur.7B). DTo ABNAETCSA OUCHD LIEHHBIM, TaK KaK IS J€YEHHS COCYIUCTHIX INIa3HbIX
3abonesanuii, cBazanubIX ¢ ANG2 n/unn VEGF, tpeGyercsa snumunuposats VEGF u
Ang?2 u3 rnasa (HanpuMmep, ITOCPEJCTBOM TPAHCIIOPTHPOBKH B CHIBOPOTKY KPOBH B
BUae koMiuiekca auTuTeo K ANG2/ANG2 unu kommekca antutesio k VEGF/VEGF).
C npyro# cTOpoHBI, JUI aHTUTE, IPEAJIaraeMbIX B H300pETEH Y, XapaKTepeH
JOBOJIbHO OBICTPHIM KJIIMPEHC U3 CHIBOPOTKH 110 CPaBHEHHIO ¢ HEMOAHPUIUPOBAHHBIMH
antutesaMu IgG-Tuna (4TO SABISETCS OUYEHD XKETATENbHLIM JJI CHH)KCHHS
HNOTCHIMAIBHBIX IOOOYHEIX JE€HCTBUH, CBI3aHHBIX C CHCTEMHOM 3KCIIO3UIUEN).

Ilpu co3nanuy H300peTEHNS TaKXKe HEOXHUIAHHO OBLIO YCTAHOBIEHO, YTO
yKa3aHHBIE aHTHTENIa 00J1aJaloT HU3KO#H BA3KOCTHIO (M. (HT. 2) (110 CPaBHEHHIO C
BepCcHsAMH, He uMeroIuMU MyTanui 1253A, H310A u H435A B KOHCTaHTHOM
obnactu), u, clegoBaTeNbHO, HaHOOJIEEe IPUTOAHBI 1Js BBEACHUS B CTEKJIOBHIHOEC
TEJIO ¢ MOMOIIBIO TOHKHX HIJI B IPOLIECCE JICYCHHS TJIa3HbIX Oose3Hel (s
YKa3aHHOTO IPUMEHEHN, KaK IPaBUIIO, UCIOJIb3YIOT TOHKHE HMIJIbl B BBICOKAs
BSI3KOCTh OY€HB 3aTPyJHAET yKa3aHHOE BBeJleHHe). bojiee HM3KasI BA3KOCTH IIO3BOJISIET
TAK)K€ MCII0JIb30BaTh 60Jiee KOHIICHTPUPOBAHHBIE KOMIIO3HIIHH.

Ilpu co3nanuu H300peTEeHHS TakXKe HEOXKHIAAHHO OblIa BRISBJIECHA MEHbBINAs
TEHJCHUHS K arperanuu (Qur. 4) B npolrecce XxpaHeHus (10 CPABHEHHIO C BEPCHIMHU
0e3 myranuii 1253A, H310A u H435A B Fc-o6nactn), 9yTo uMeeT pemaroiee
3Ha4YCHHE IS BBEJICHHS B CTEKJOBH/HOE TEJO ria3a (IIOCKOJIbKY arperaius B riaszy

MOXET IPUBOAUTEL K OCJIIOXXHEHUSM B IIPOLIECCE TAKOTo JieueHHs ). bucnenuduyeckue
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aHTHUTea, MpejaraeMele B H300peTeHHH, 0071a1al0T BBICOKOH 3 PeKTHBHOCTHIO B
OTHOLICHUM NOAABIECHUS COCYANCTHIX 3200 I€BaHUM.

B HeKOTOpHIX BapHaHTaxX OCYIIECTBICHUS H300peTeHus Gucnenupuueckue
aHTHUTeJa, IpeiaraeMele B H300peTeHUH, Oarogaps ux cueru)uIecKaM
MOH(HKaKIM B KOHCTAaHTHOH obnactu (Hanpumep, P329G LALA), ornnuaoTcs
LIEHHBIMH CBOWCTBAMHM, TAKUMH KaK OTCYTCTBHE CBsi3bIBaHHUs ¢ Fcramma-penenropamu,
YTO CHHXXAET PUCK NOOOYHHIX NEHCTBHH, TAKMX KaK TPoMOO3 H/HIH HeXKeJaTelbHasd
KlieTOYHas rubeipb (CBsa3aHHas, Hanpumep, ¢ ADCC).

Onucanue yepTexei

Ha gepTexax nokasaHo:

Ha ¢ur. 1 — cxema, HIUTIOCTPUPYIOLIAsk KOHIENIHIO U IIPEUMYINECTBA AaHTHTEN K
VEGF-ANG-2 (<VEGF-ANG-2>) IgG1- unu [gG4-Tuna ¢ myranuamu AAA
(Mytanuu 1253A, H310A u H435A — nymepanus cornacio EU-ungekcy Ka6ota);

Ha Qur. 2 —pe3ynbTaThl H3MEPEHHH BA3KOCTH B 1aGOPATOPHAIX YCIOBHAX Ha
ocHoBe DLS (nnrammuueckoe paccesiHue cBeta). IlpejcTasieHbl JaHHBIE O
IOJIy4Y€HHOM IyTeM 3KCTpanoiasuuy BI3KocTH mpu 150 mr/ma B 200MM
aprunune/cyknunare, pH 5,5 (cpaBHenune anturen <VEGF-ANG-2>, npennaraeMbix B
u3obperennn, VEGFang2-0016 (¢ AAA-Mytanusamu) ¢ peepeHc-aHTUTEIOM
VEGFang2-0015 (6e3 AAA-myTanuii));

Ha Qur. 3 — nonyueHHbIe ¢ noMoiubo DLS nanuele 06 arperanuy B 3aBHCUMOCTH
OT TEMHOEpPATyphl (BKIIOYAIOIIUE MMOJIyYeHHbIE ¢ HoMomb0 DLS nannsie o
TeMIeparype Hadana arperauun) B 20MM His, 140MM NaCl, pH 6,05 (cpaBuenue
antuten <VEGF-ANG-2>, npeanaraemsix B u3o6perennn, VEGFang2-0016 (c AAA-
MyTtanusamu) ¢ pepeperc-antutenom VEGFang2-0015 (6e3 AAA-myTamnuii);

Ha ¢ur. 4 — naHHBIE O XpaHEHHHU B Tedenue 7 nueil npu 40°C B KOHIEHTPAIHH
100 mMr/mMa (CHMXEHHE OCHOBHOTO IIMKa ¥ NMOBBILIEHUE NTUKA, COOTBETCTBYIOMIETO
BeICOKOMOJIEKYIspHBIM (HMW) Bunam (cpaBHenue anturen <VEGF-ANG-2>,
npeiaraeMeix B u3o06perennn, VEGFang2-0016 (¢ AAA-myTtamusmMu), 11 KOTOPBIX
xapakTtepHa OoJjice HHM3Kas arperaius, ¢ pedepenc-auturesom VEGFang2-0015 (6e3
AAA-myTanuit);

Ha ¢ur. 5A — nanHsle 06 appunHOCTH K FCRN B cTaOMIBHOM COCTOSHUH

VEGFang2-0015 (6e3 AAA-myTanuii): Hamoxenue Biacore-ceHcorpamm,
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NOJIyYCHHBIX MPH PA3JIMYHBIX KOHIEHTPAIUAX, JEMOHCTPHPYET 3aBUCAILEE OT
KoHIeHTpanuu caspiBanue VEGFang2-0015 (6e3 AAA-myranuii) ¢ FeRn;

Ha ¢ur. 5b - nanHBIe 00 adPurHOCTH K FCRN B cCTaOMIBHOM COCTOSTHUH
aHTHUTeNa, MpeAcTaBieHHoro Ha ¢ur. 5SA: VEGFang2-0015 (6e3 AAA-MyTtanuif):
KpuBas 3aBUCUMOCTH CBA3bIBaHMsA OT KOHNeHTpauuu VEGFang2-0015 (6e3 AAA-
MyTalui), ONUuCHIBaomas cBsi3piBanue ¢ FcRn;

Ha ¢ur. 5B - nanHsie 0 appunHOCTH K FCRN B cTaGHIIBHOM COCTOSHHU
VEGFang2-0016 (c AAA-myTanusamu): HanoxeHue Biacore-cencorpamm,
HOJIy4Y€HHBIX NPH Pa3JIMYHBIX KOHIEHTPALHIX, JEMOHCTPUPYET OTCYTCTBHE
cBa3piBanMe ¢ FcRn npu Bcex KoHIEHTpanusx;

Ha ¢ur. 5SI" - nanneie o appuaHOCTH K FCRN B ¢TabHIBHOM COCTOSHHH
VEGFang2-0016 (¢ AAA-MyTanusMu): KpuBas 3aBHCHUMOCTH CBSA3BIBAHUS OT
koHueHTpauuu VEGFang2-0016 (c AAA-MyTanusmMu, 1eMOHCTPHPYET OTCYTCTBHE
cBa3biBaHusA ¢ FcRn;

Ha ¢ur. 5/1 - nannsle o apduuHOCTH K FCRN B cTabuIBHOM COCTOSIHHH
VEGFang2-0016 (c AAA-MyTanusMu): KpUBasi 3aBUCUMOCTH CBHA3BIBAHHS OT
koHnentpauuun VEGFang2-0016 (c AAA-MyTauusmu), 1EMOHCTPUPYET OTCYTCTBHE
cBa3biBaHus ¢ FcRn (nquamason orsera ot -0,6 1o 0,2 RU/auana3onsl KOHIEHTpaNHi
ot 0 10 0,35M);

Ha Qur. 6 — pe3yJIbTaThl KOJMYECTBEHHOM OleHH B3auMocHcTeus FerammaRIIIa
¢ VEGFang2-0015 6e3 AAA-mytanuii 1 VEGFang2-0016 ¢ AAA-myTanusamu (o6a B
Buze aututen IgGl-noaknacca ¢ myramusimu P329G LALA; B kayecTBe KOHTPOJIS
npuMeHsun antuTeno K Dig IgG1l-noknacca u anTUTEN0, OCHOBOM KOTOPOIo SIBISICS
IgG4);

Ha ¢ur. 7A — cxeMa, HILTIOCTPHPYIOIIas NPHHIUI IPUMEHAEMOTO IS H3Y9EeHHS
®K ELISA-ananu3sa, npeJHa3sHaYe€HHOTO [UIs OMpe/e/ieHHus KOHIIEHTPaIHii
oucnenupuyeckux antuten <VEGF/Ang2> B cLIBOpOTKE u IM3aTaX BCEro Iyasa;

Ha Qur. 7b — KOHIEHTpauUs B CBIBOPOTKE MOC/I€ BHYTPUBEHHOIO BBEACHUS:
cpaBHeHHe coenuHeHud VEGFang2-0015 6e3 AAA-myranuii 1 VEGFang2-0016 ¢
AAA-myTaiusamu;

Ha ¢ur. 7B — KOHLEHTpalKs B CBIBOPOTKE [OCJIE HHTPABUTPEATHLHOTO BBEACHHS:
cpaBHeHue coenunenuit VEGFang2-0015 ¢ AAA-myranusmu 1 VEGFang2-0016 6e3
AAA-myTanui;
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Ha ¢ur. 7" - KoHIEHTpanus B riasubix au3atax VEGFang2-0016 (c AAA-
MYTalHsIMH) B [IPABOM H JIEBOM IJIa3y (II0C/I€ HHTPAaBUTPEATLHOrO BBEJCHHS TOJIBKO B
IpaBbId IJla3 B CPAaBHEHHHU C BHYTPHBEHHBIM BBEJCHHEM): I10CJIE HHTPABUTPEAIHHOTO
BBC/ICHHSA 3HAYHTEJILHBIC KOHIEHTPAUHU YAAJI0Ch 0OHAPYXHUTh TOJBKO B IIPaBOM
rnasy. I[locie BHyTpHBEHHOTO BBE/IEHHS B JIN3aTax a3 HE yAaJ0Ch OOHAPYXHUTh
HHKaKHX KOHIICHTpAIWi H3-3a HEOOIBIIOTO BPEMEHH NOIYXXH3HU B CHIBOPOTKE
VEGFang2-0016 (¢ AAA-myTanueii);

Ha ¢ur. 7]1 —KoHIeHTpanus riasHex B nuzatax VEGFang2-0015 (6e3 AAA-
MyTallHH) IIPaBOro M JIEBOTO IJ1a3a (I10cjie HHTPABUTPEAIBHOIO BBEACHUS TOIBKO B
NpaBbIi Ija3 B CPAaBHEHUU C BHYTPHBEHHBIM BBEJCHHEM): B IPABOM IJ1a3y (U B
HEKOTOPOH CTENIEHH B JIEBOM IJ1a3y) OCJIEe HHTPABUTPEAIbHOIO BBEJACHHS yIalI0Ch
obHapyxuTh Kouuentpanuu VEGFang2-0015. Do cBunerenscTyer o quddy3nn u3
IpPaBOIo Ijia3a B CHIBOPOTKY U M3 HEE B JICBBIH IJ1a3, YTO MOXXHO OOBSICHUTE
JUIMTEIbHBIM BpeMeHeM moiyku3iu VEGFang2-0015 (6e3 AAA-mytauum). Ilocne
BHYTPUBEHHOI'O BBEICHHSI YIAJIOCh TaKXe 0OOHApYXXHUTh 3HAUUTEIbHbIE KOHIEHTPALlUH
B JIH3aTax 00OMX Ija3 B pe3yibTare 1 Qy3uu B Ij1a3a COXpaHAIOMEro cTabuIbHOCTD
B ceiBopoTKe VEGFang2-0015 (6e3 AAA-MyTanun).

IloapoOHoe onHncaHue H306peTeHH

B onHOM u3 BapHaHTOB OCYIECTBIECHHS H300peTeH s OucnenupuIecKoe
aHTUTEJIO, IIPeAJIaraeMoe B U300pETEHHH, ABIAETCS ABYXBaJCHTHBIM.

B oxHOM 13 06beKTOB H300peTeHHs yKa3aHHOe Oucnenudryeckoe
JBYXBaJICHTHOE aHTHTEJIO, IpEJIaraeéMoe B H300peTeHHH, OTIHYAETCS TEM, YTO
COJEPKHUT

a) TSOKEJIYIO IENb H JIETKYIO MEMb [ePBOro MOJHOPAa3MEPHOTO aHTHTENA, KOTOPOE
cnennduyecku ceazpiBaeTca ¢ VEGF;

0) MOM(HUIHPOBAHHYIO TAXKEIYIO LEelb U MOAX(PHIMPOBAHHYIO JIETKYIO LiElb
BTOpPOT0 MOJIHOPA3MEPHOro aHTHTENA, KOTOpoe crnenududecku cssa3piBaeTcsa ¢ ANG-2,
B KOTOpoM KoHcTaHTHBIE JoMeHbl CL u CH1 3ameHeHs! apyr Ha apyra.

Vxasanneli popMaT GucHenMPHUECKOro IBYXBaJEHTHOTO AHTHUTENA B KAUECTBE
OucrnennpuIecKoro aHTHTeNa, CieNUUIECKH CBSI3BIBAIOLICTOCS C YESIOBEUECCKHM
COCYNHCTHIM 3HI0TENIHaNbHBIM (pakTopoM pocta (VEGF) u uenosedeckum
aHruomo3THHOM-2 (ANG-2), onucan 8 WO 2009/080253 (Bxmouas

MOAMGHUIMPOBAHHBIE C TIOMOIIBIO TeXHOJOTHH «knobs-into-holes» (06ecneuenne
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B3aUMOJICHCTBHS 1O THILY «BBICTYIBI-BO BnaauHb») CH3-10MeHs1). AHTHTENA,
OCHOBOH KOTOPHIX ABJISETCS yKa3aHHBIH popMat GuCIEUDUYECKOTO ABYXBAIEHTHOIO
aHTUTeNa, 0003HavaT Kak CrossMab.

B o1HOM K3 BapuaHTOB OCYIIECTBIEHUS H300peTeHus Oucnenuduaeckoe
JABYXBAJICHTHOE QHTUTEJIO OTJIHYAETCA TEM, YTO COACPKHUT

a) B KQUECTBE TSDKEJIOR 1M NEPBOro MOJHOPAa3MEPHOTO aHTHTEA
aMHHOKHCIOTHYIO nocienosaTenbHocTh SEQ ID NO: 25 u B kavecTBe jerkoi nmenu
IIEpBOI0 MOJHOPA3MEPHOTO aHTHUTENIa aMUHOKHUCIIOTHYIO NocieaoBaTenbHOCT SEQ ID
NO: 27, u

0) B KayecTBe MOAUPUIMPOBAHHOH TSXKEJION HENH BTOPOTO IOJIHOPA3MEPHOTO
AHTHUTEJIa aMHHOKHCJIOTHYIO ImocnenoBatensHocTs SEQ ID NO: 26 u B xauecTBe
MOIUGUIUPOBAHHOM JIETKOH eI BTOPOTrO MOJHOPAa3MEPHOTO aHTHTEA
aMHHOKHCIIOTHYIO nocienoBatensHocts SEQ ID NO: 28.

B onHOM M3 BapHaHTOB OCYLIECTBIEHHS U300peTeHHs GucTiennpUIEcKoe
JBYXBAJICHTHOE QHTHUTEJIO OTIHYAETCS TEM, YTO COAEPKHUT

a) B KaYE€CTBE TSDKEJIOH I[eNH MepBOro MoJHOPa3MEPHOTO aHTHTENA
aMHHOKHUCIIOTHYIO nociuenoBareabHocTh SEQ ID NO: 21 u B kayecTBe JIETKOMH 1[enH
IIEPBOTO MOJTHOPAa3MEPHOT0 aHTHUTEA AaMHHOKHCIIOTHYIO TTociienoBaTebHoCcTs SEQ ID
NO: 23, u

0) B xauecTBe MOJUPHUIHPOBAHHON TSIKEJIOMN LENH BTOPOTrC NOJHOPA3MEPHOTO
aHTUTEIa aMHHOKHCIIOTHY1O0 nocieaoBarenbHocTh SEQ ID NO: 22 u B xkauecTBe
MOIM(UIIIPOBAHHOMN JIErKOH [[ENH BTOPOI'O IMOJHOPAa3MEPHOTr0 aHTHUTENa
aMHUHOKHCJIOTHYIO nnocienosarenbHocTh SEQ ID NO: 24,

B onHOM u3 BapnaHTOB OCyLIECTBICHUs H300peTeH s Oucnenuduueckoe
JBYXBAJICHTHOE aHTUTEJIO OTINYAECTCS TEM, YTO COAEPIKHT

a) B KQ4€CTBE TSDKEJIOH 1IelH NEPBOT0 NOJHOPA3MEPHOTO aHTUTENA
aMUHOKHCJIOTHYIO nocienoBaTeabHOCTh SEQ ID NO: 29 u B kauecTBe JIerkoi nenu
MEePBOTO MOJHOPa3MEPHOTO aHTUTENA aMUHOKHUCIIOTHYIO OCIeAoBaTeabHOCTs, SEQ ID
NO: 31, u

0) B xauecTBe MOJUPHUIUPOBAHHOM TSHKENOM ENH BTOPOro NOJHOPAa3MEPHOTO
aHTHTEJIa aMMHOKHCIOTHYIO nnocnenosareibHocTh SEQ ID NO: 30 u B kauecTBe
MOAM(DHIUPOBAHHON TErKOH L[N BTOPOTO MOJHOPA3MEPHOIO aHTHTENA

aMHHOKHCJIOTHYIO nocnegoBarensHOCTh SEQ ID NO: 32.
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Taxum o6pa3om, 0OJHHM H3 BapHaHTOB OCYIIECTBICHHS H300PETEHMS ABISETCS
Oucnenupuyeckoe ABYXBaJICHTHOE aHTHTENIO, COACPIKAIIEE EPEBIH
AHTHT€HCBA3BIBAIOIIMH [IEHTP, KOTOPBIH CHENH(PUUECKU CBA3BIBAETCS C YEJTOBEUECKHUM
VEGF, n BTOopo# aHTHI€HCBA3BIBAIONIMIA HEHTP, KOTOPHIA ClenH(PHIECKH CBSI3bIBACTCS
¢ yenoseueckuM ANG-2, oTinyaomeecs TeM, YTO COAEPKUT AMHUHOKHUCIOTHBIE
nocnenoBarenbHocTH SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27 u SEQ ID
NO: 28.

Taxum o6pa3oM, OJTHUM K3 BapHAHTOB OCYIIECTBJIEHHS U300pETEHHS ABIISETCS
O6ucnennpuyeckoe IBYXBaJICHTHOE aHTHTENIO, COJIEPKAILEE TIEPBhIH
AHTHI€HCBA3BIBAIOIIMHI HEHTP, KOTOPBIH CHENUPHUUYCCKH CBA3BIBAECTCH C YETOBEYECKAM
VEGF, u BTOpOif aHTUT€HCBA3BIBAIONIMI IEHTP, KOTOPBIN CIeNM(PHUYECKH CBSA3bIBACTCS
¢ yenoBeyeckuM ANG-2, oTnuyaromeecs TeM, YTO COACPKUT aMMHOKUCIOTHEIE
nocinegosatensHoctd SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23 u SEQ ID
NO: 24.

Taxum 0o6pa3oM, OJHEM U3 BapHAHTOB OCYIIECTBIICHHS H300pETEHHS ABJISIETCS
OoucnenupuyecKoe IBYXBaJICHTHOE aHTHTENIO, COAEPKAILEE TEPBbIi
QHTUI€HCBA3BIBAIOLIUN HEHTP, KOTOPBIH cieU(PHUIECKH CBA3BIBAETCS C YEIIOBEYECKHM
VEGF, u BTOpO# aHTUr€HCBA3BIBAIONIMI HEHTP, KOTOPHIH CIENH(PUIECKH CBI3BIBACTCA
¢ yesnoBeueckuM ANG-2, oTu4aromeecs TeM, 4YTO COAEPKUT AMHHOKHCIIOTHBIE
nocnenosarenbHocTH SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31 u SEQ ID
NO: 32.

JpyruM o6beKTOM H300pEeTEHHS ABISETCSA OMCIENU(PHIECKOE aHTUTEIIO,
HpeiaraéMoe B H300pETEHHH, OTIIMYAIONICECS TEM, YTO COAEPIKUT

a) TSOKEJIYIO IeNb U JIETKYIO LIENb IIePBOro MOJHOPA3MEPHOI0 aHTHTENA, KOTOPOE
crnenupuvecku cpsaszviBaercs ¢ VEGF;

0) TsKENYIO LieNb H JIETKYIO Helb BTOPOro HOJHOPa3MEPHOI0 aHTHTENA, KOTOPOE
cnenuduyecku cpsaspiBaeTcsi ¢ ANG-2, B koTopoMm N-KOHEI TSXKeJIOH HENH COeAHHEH
¢ C-xOHLIOM JIETKOM IeNHu Yepe3 HenTHIHBIN JIHHKED.

VxaszauHpiii popMar OucnenupUIEcKoro ABYXBaJEHTHOTO aHTHTEIA B KAYECTBE
OucrnenupuUecKoro aHTHTENa, CHCIUPUYECKH CBIA3BIBAIOIIETOCS C YETOBEUECKHM
COCYAMCTBIM 3HAOTeNHaNbHBIM akTopoM pocta (VEGF) u yenorseyeckum
aHruono3TuHoM-2 (ANG-2), onucan 8 WO 2011/117330, Bxiiroyad

MoIu(UIIMPOBAaHHBIE C MOMOIILIO TeXHOJIOruHU «knobs-into-holes» CH3-noMeHBI.
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AHTHTENa, OCHOBOH KOTOPBIX SBJSETCS YKa3aHHBIH GopMar GucnenapuuecKoro
JBYXBaJEHTHOTO aHTHTeNa, 0003HayaroT kak OAscFab.

B onHOM K3 BapHaHTOB OCYIIECTBIECHHUS H300peTeHU OucnienupuIEecKoe
JBYXBAJIEHTHOE aHTHTEJIO OTIMYAETCS TEM, YTO COACPIKHUT

a) B Ka4eCTBE TSAXKEJIOH I[eNH NepBOro MOTHOPAa3MEPHOrO aHTHTENA
aMHHOKHCJIOTHYIO nocaenoparenbHocTh SEQ ID NO: 33 u B xauecTBe nerkoil nenu
IIepBOr0 MOJIHOPA3MEPHOro aHTUTENA AaMHHOKHUCIOTHYIO IocjeaoBaTeabHOCTh SEQ ID
NO: 35, u

0) B KayecTBE TAXKEJIOH e BTOPOTO IIOJIHOPAa3MEPHOTO aHTHTENA,
COCIMHEHHOTO C JIETKOH L1€NbI0O BTOPOTO MOJHOPAa3MEPHOTO aHTHTEIA Yepes
NENTHIHBIA THHKEP, aMHHOKHUCIOTHYIO ocnenoBarensHocth SEQ ID NO: 34,

B onHOM M3 BapHaHTOB ocymiecTBIEHUS H300peTeHus Gucrienudpuueckoe
JIBYXBQJICHTHOE aHTUTEJIO OTIMYAETCS TEM, YTO COJAEPKHUT

a) B Ka4eCTBE TAXKEJIOH IENH IePBOro MOJIHOPA3MEPHOTO aHTHTENA
aMHHOKHCJIOTHYIO nocaenoBarenbHocTh SEQ ID NO: 36 u B kauecTBe Nerkoi nenu
IIEPBOTO NOJIHOPA3MEPHOI0 AHTUTETIA aMUHOKHUCIIOTHYIO mociaenoBaTenbHocTh SEQ ID
NO: 38, u

6) B KayeCcTBe TSAXKEJIOH IelH BTOPOro MOJHOPa3MEPHOTO aHTHTENA,
COCAMHEHHOTIO € JIETKOH LENBIO0 BTOPOTO NOJTHOPa3MEPHOTO aHTHTENA Yepes
NeNTHAHBIA JTMHKEP, aMHHOKHCIOTHYIO nocienoBarebHocTs SEQ ID NO: 37.

B onHOM K3 BapHaHTOB OCYIIECTBIICHUS U300peTEeHHS BapuabeabHbli JOMEH
TsDKeol nenu antutena (VH) u BapuaGenbHsbiit nomen nerkoit nenu aarurena (VL)
TSDKEJION U JIETKOH IENH BTOPOro MOJHOPa3MEPHOTO aHTHTENIa CTabHIH3HPYIOT
aucynbGuI0OM IyTeM HHTPOLYKIUH TUCYIbOUAHON CBA3H MEXAY CIIENYIOIMUMH
NOJIOKEHUSAMM: NOJIOXKEHHE 44 B BaprabeIbHOM JIOMEHE TSXKEO0H NENH U MOJ0XKEHHE
100 B BapuabenpHOM JOMEHE JIETKOM Henu (HyMepalus BO BCEX CIy4asxX COIrIacHO
EU-unnexcy Ka6ora (Kabat E.A. u 1p., Sequences of Proteins of Immunological
Interest, 5-oe u3a., Public Health Service, National Institutes of Health, Bethesda,
MD, 1991). Yka3aHHO# NONONHUTENBHOM CTA0UIN3AHN TUCYILOUIOM JOCTHTAIOT
IIyTEM HHTPOAYKLHMH AUCYTb(UIHON CBA3HM MEX1y BapruabenbubiMu fJoMeHaMu VH u
VL TsxenoH U JeTKoH Ienu BTOPOro MOJHOPAa3MEPHOro aHTHTeNa. MeToquKH
UHTPOJIYKIMH HE BCTPEYAIOIMNXCS B €CTECTBEHHBIX YCIOBHSAX MTHCYJIb()HIHBIX

MOCTHKOB I CTaOMIN3allud ONUCaHbl, Hanpumep, B WO 94/029350, y Rajagopal V.
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u 11p., Prot. Engin. 10, 1997, cc. 1453-1459; Kobayashi u ap., Nuclear Medicine &
Biology 25, 1998, cc. 387-393 unu Schmidt M. u ap., Oncogene 18, 1999, cc. 1711-
1721.

OnHHM M3 BapHaHTOB OCYHIECTBIICHUS H300peTeH s ABISETCS OucIenupuIecKoe
ABYXBAJICHTHOE aHTHTEJIO, COJAEPIKaLlee NEPBBIH aHTUI€HCBA3BIBAIOIIUN [EHTD,
KOTOPBIH crienupuyeckn cBsa3piBacTcs ¢ yenoseyeckum VEGF, u BTOpoii
AHTUT€HCBA3BIBAIOIUH LEHTP, KOTOPHIH cieH(pHYIECKH CBA3BIBAETCS C YEJIIOBEYECKUM
ANG-2, oTnMyaronieecs TeM, YTO COAEPKUT aMHHOKHCIIOTHBIE TOCIIEOBATEILHOCTH
SEQ ID NO: 33, SEQ ID NO: 34 u SEQ ID NO: 35.

OznHuM U3 BapHAHTOB OCYHIECTBICHHUS M300peTeHUs ABIsAETCS Oucnenuduieckoe
JABYXBAJICHTHOE aHTHTEJIO, COJIepIKallee IEPBhIH aHTHI'€HCBA3BIBAIONINM HEHTD,
KOTOPBIA ClienM(pUIECKH CBsA3bIBaeTCs ¢ yenoBeueckum VEGF, u Bropoii
AHTUI'€HCBA3BIBAIOIIMH LEHTP, KOTOPBIHA crieHPHUUECKH CBA3LIBAETCS C YETOBEYECKUM
ANG-2, oTinyaromeecs TeM, 4YTO COAEPKUT aMHHOKMCIOTHBIE II0CIIEN0BATEIbHOCTH
SEQ ID NO: 36, SEQ ID NO: 37 u SEQ ID NO: 38.

CornacHo 0 JHOMY H3 BapHaHTOB OCyIeCTBIeHHs u306peTenus CH3-noMeHbI
Oucnennpuyeckoro IByXBaJICHTHOTO aHTHTENA, NPELIaraeMoro B H300peTeHAH,
H3MEHSIOT C IIOMOINBIO TEXHONOrHH «knob-into-holes», koTopas onucana noapo6HoO ¢
IIOMOIIBIO HECKOJIBKHX HPUMEPOB, Hanpumep, B WO 96/027011, y Ridgway J.B. u ap.,
Protein Eng 9, 1996, cc. 617-621 u Merchant A.M. u ap., Nat Biotechnol 16, 1998,
cc. 677-681. [Ipu ocymecTBIEHNH 3TOT0 METO/Aa TIOBEPXHOCTH B3aUMOAEHCTBHS JABYX
CH3-10MEHOB H3MEHSIOT C HEJIBIO MIOBBIIIEHHS TETEPOJUMEPHU3ALUH 00CHX TSKEIIbIX
Heneii, coaepxamux asa ykasanHblx CH3-nomena. Kaxaprit u3 asyx CH3-n1omeH0B
(IBYX TsKENBIX LENei) MOXKET IIPEeJCTaBIATh COOOH «BBICTYI», a APYroi
IpPENCTaBIATE COOOH «BnanuHy». MHTpoAyKIUS TUCYILGHUIHOIO MOCTHKA
crabunusupyet rerepoaumepsl (Merchant A.M u ap., Nature Biotech 16, 1998, cc.
677-681; Atwell S. u np., J. Mol. Biol. 270, 1997, cc. 26-35) u noBBIIAET BHIXO/.

B npeanoururensHoM 06BbeKTe H300peTeHHs Bee Oucnenuduyueckue aHTHTENA,
npejjaracMble B H1300pETEHUH, OTJIUYAIOTCA TEM, YTO

CH3-nomen onHoif Tshxenoi nenu 1 CH3-nomen qpyroi Tsokenol nemu Kak bl
BCTYNaeT B KOHTAKT Ha IIOBEPXHOCTH pa3zelia, KOTopas MpeACTarIdeT coboi

HCXOIHYIO IOBEPXHOCTH pa3/eiia MEXay CH3-IIOMeHaMI/I AHTHUTCIA,
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re yKa3aHHYIO IIOBEPXHOCTh U3MEHSIOT TaK, YTOOBI c1ocoOCTBOBATH
obpa3oBaHHUIO OMcnenUu(PUIECKOro aHTHTENA, [Ae U3MEHEHHE OTIHYAETCS TEM, YTO

a) nameHstotT CH3-10MeH oHOM TSKEIOH NelnH,

TaK, YTO B HCXOJHOM NOBEpXHOCTH paznena CH3-goMena ogHo TIxeIoH [enH,
KOTOpast KOHTAaKTHPYET ¢ HCXOAHOM noBepxHOCThIO paznena CH3-nomena apyroi
TSDKEJION 1enu B 6ucnenupuIecKuM aHTHTEE,

aMHHOKHUCIIOTHBIH OCTAaTOK 3aMEHSAIOT HA aMHUHOKHCIIOTHONW OCTATOK, MMEIOILH M
Gonpuinit 065eM GOKOBOH LI€IH, CO37aBasi TEM CaMBIM BBINYKJIOCTh HAa MOBEPXHOCTH
pasnena CH3-noMeHa oqHOM TsDKeNOM enu, KOTopas MOXET IOMEIAThCS B OJOCTh B
noBepxHocTH pasnesia CH3-gomeHa apyroii Tsoxenoi nenu,

H

6) uamensitor CH3-gomen npyroii Tsaxenoi nenm,

TaK, YTO B UCXOJIHOM MOBEPXHOCTH paszzena Broporo CH3-10MeHa, koTopas
KOHTaKTHPYET C HCXOHOM MMOBEPXHOCTHIO pa3jena nepsoro CH3-nomena B
O6ucnenuduIecKoM aHTHUTEIIE,

aMHUHOKHCIIOTHBIH OCTAaTOK 3aMEHSAIOT Ha aMHHOKHCJIOTHBIH OCTAaTOK, UMEIOIH I
MeHbIIUA 060beM 60KOBOM IeNH, co3aBasi TEM CaMBIM IOJIOCTh B IIOBEPXHOCTH
pasnena sroporo CH3-n1omMeHa, B KOTOPYIO MOXET IOMEMATHCS BHITYKJIOCTh Ha
IMOBEPXHOCTH pasaeina nepsoro CH3-nomena.

Taxum obpasom, aHTUTENO, IpeaIaraeMoe B H300pETEHHH, OTIIHYAIOTCS TEM, UTO

CH3-1oMeH nepBoil TKENOH el MOJHOPa3sMEPHOTO aHTHTENA, YKa3aHHOTO B
noanyHkre a), 1 CH3-1oMeH BTOpO# TSXKeNoi end moJHOpa3sMePHOTO aHTHTENA,
YKa3aHHOrO B IIOAIMYHKTE 0), KaXKAblii BCTyNaeT B KOHTAKT Ha IIOBEPXHOCTH pa3jena,
KOTOpasi HMeeT U3MEHEHHE B HCXOAHOM MOBepXHOCTH pasnaena mexay CH3-nomenamu
aHTHTENA,

rae I) B CH3-noMeHe oqHOM TsKenoi 1enu

aMHHOKHCJIOTHBIH OCTATOK 3aMEHSIOT Ha aMHHOKHMCIOTHOM OCTAaTOK, MMEIOIIH I
bonbuni 06beM 60KOBOH LIENH, CO3/1aBast TEM CAMBIM BBHITYKJIOCTh Ha MOBEPXHOCTH
pasnena CH3-noMeHa oiHOH TSXKeNO# [enu, KOTOPas MOXET [IOMEIATHCS B IIOJIOCTh B
nosepxHocTH paszaena CH3-gomena apyroii Tsaxenoi nenu,

u rae II) B8 CH3-noMeHne BTOpo#i TsKenoM nenu

AMHHOKHCJIOTHBIN OCTATOK 3aMEHSIOT HA AMHHOKHCIOTHBIH OCTaTOK, HMEIOIIHHA

MEHbIUH 00BbeM 00KOBOI OCIH, co3aaBasi TEM CaMbIM I10JIOCTh B MOBEPXHOCTH
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pasaena sToporo CH3-1oMeHa, B KOTOPYIO MOXET MOMEINATHCH BBHIIYKJIOCTh Ha
HOBEPXHOCTH pasjiena nepsoro CH3-gomena.

[peanoyTuTenbHO aMHHOKHCIOTHBIM OCTATOK, UMEIOIH G0N 06beM
OoxoBoli Llenu, BEIOHPAIOT U3 IPYNIIEL, cocTosimed u3 apruauna (R), denunanannna
(F), Tuposuna (Y), tpuntodana (W).

IIpeanoyTHTEIpbHO AaMHHOKHCIOTHBIH OCTATOK, UMEIOIMI MEHbIIHH 06BeM
60KOBOH Lenu, BHIOMPAIOT U3 TPYIIIbI, COCTOsIIEH U3 ananuHa (A), cepuna (S),
tpeonuHa (1), Banuna (V).

B onHoM n3 06bexTOB H306peTenus 06a CH3-noMeHa JONOTHUTEIBHO
HU3MEHSIOT IyTeM HHTPOLYKIIUH aMHHOKHCIOTH! HucTenHa (C) B COOTBETCTBYIOIIME
nonoxenus xkaxaoro CH3-1omena, Tak, 4To6bI MOT 06pa30BHIBATHCS JUCYJIb(HIHbII
MOCTHK Mexay oboumu CH3-gomenamu.

B onnom u3 BapuaHTOB OCyIIEeCTBICHHS H300pETEHH OrcnenupuUecKoe
aHTHTENO coaepXuT myTanrio T366W B CH3-1oMeHe «ienu ¢ BHICTYIIAMEY U
MyTtanuu T366S, L368A, Y407V B CH3-goMeHe «ienu ¢ BHATHHON». MOXHO
IPHUMEHATH TAKXKC NOTNOJHUTEIBHBIA MEXIENOYSUHBINR TUCYTb)HAHBIH MOCTHK MEXAY
CH3-pomenamu (Merchant A.M u np., Nature Biotech 16, 1998, cc. 677-681),
HanpuMep, NyTeM HHTPONyKIuKH MyTanuu Y349C B CH3-n1oMeH «1enu ¢ BEICTYITaMH»
u mytanun E356C unn myranuu S354C B CH3-10MeH «1ienu ¢ BnajguHOMN»

B npyrom BapuaHTe ocymecTBIeHHS H300peTeHUs OucnenuPUIECKOe aHTUTENO
conepxut myrauun Y349C, T366W B onHom u3 aByx CH3-10MeHOB ¥ MyTaLuu
E356C, T366S, L368A, Y407V Bo Bropom u3 asyx CH3-m1omenoB. B apyrom
IPEANOYTUTENIBHOM BapHaHTe OCYIIECTBICHUS U300peTeHus Oucnenuduueckoe
aHTHTEJIO coAepxKHUT MyTanuu Y349C, T366W B ogHoM u3 n1Byx CH3-10MeHOB 1
mytanuu S354C, T3668S, L368A, Y407V Bo BropoM u3 n8yx CH3-nomeHOB
(mononuuTenbHas Mytauus Y349C B onnom u3 CH3-10MEHOB M NONOTHUTENbHAS
mytauns E356C unn S354C B npyrom CH3-noMeHe npuBoauT K 06pa3oBaHuIo
MEXIEMOYEIHOr0 AUCYIbQHIHOIO MOCTHKA) (HyMepalis BO BCEX ClydasX COMJIACHO
EU-nnzexkcy Kabora (Kabat u np., Sequences of Proteins of Immunological Interest,
5-oe u3a., u3a-Bo Public Health Service, National Institutes of Health, Bethesda, MD,
1991)). B anpTepHaTHBHOM HJIM HONMOJIHHTENFHOM BAPHAHTE MOXKHO IPHMEHSITH TAKXKe
ApYTrHe BapuaHThl TEXHOJIOTHH «knobs-in-holes», npencrasnennsie B EP 1870459 Al.

Tak, apyrum npumepom myTtanuit 1uis OucnenrGpUIECKOro aHTHTEIA SABISIOTCS
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mytanuu R409D; K370E B CH3-n1oMeHe «uenu ¢ BeIcTynamMu» U MyTanuu D399K;
E357K B CH3-n0oMeHe «uenu ¢ BIaguHoi» (HyMepalnus BO BCEX CIydasX COTAacHO
EU-unpnekcy Kabora (Kabat u np., Sequences of Proteins of Immunological Interest,
5-oe u3n., u3n-so Public Health Service, National Institutes of Health, Bethesda, MD,
1991)).

B npyrom BapuaHTe oCcyLIeCTBICHUS H300peTeHust Oucnennpuaeckoe aHTHTENO
conepxut Myranuio T366W B CH3-nomMeHe «uenu ¢ BeICTynmaMu» U MyTanuu T366S,
L368A, Y407V B CH3-10MeHe «1enu ¢ BIaAHHOWY U NONOJHHTEIBHO MyTalluH
R409D; K370E B CH3-nomeHe «uenu ¢ BeicTynamu» u mytauua D399K; E357K B
CH3-noMeHe «11enu ¢ BUaIuHOM».

B npyrom BapuanTe ocymecTBieHus u300peTeHus GCucneHPHYECKOe aHTHTENO
conepxut myrauuu Y349C, T366W B onnom u3 aByx CH3-nqoMeHOB ¥ MyTanuu
S354C, T366S, L368A, Y407V Bo Bropom u3 nsyx CH3-10MeHOB MM yKa3aHHOE
TpeXBajJieHTHOE Oucnenuduyeckoe aHTHTENO0 COAEPKUT MyTauuu Y349C, T366W B
oauom u3 nByx CH3-nomenos u myranuu S354C, T366S, L368A, Y407V Bo BTOpoM
u3 1Byx CH3-gomeHoB u nononuurtensHo myranuu R409D; K370E B CH3-momene
«leny ¢ BHICTynamMuy» U MyTanuu D399K; E357K B CH3-10MeHe «IeNu ¢ BIaanHoy.

B oaHOM M3 BapHaHTOB OCYILIECTBICHUSA U300peTeHHs Oucnenu(puyecKoe
AHTHTENO, IPEAIAraeMoe B H300PETEHUH, OTINYAETCS HAJTHYHUEM OJHOTO HJIU
HECKOJIBKHX CJIEYIOIUX CBOMCTB (IS ONpeeNIeHUsI KOTOPHIX MPUMEHSIOT aHAJIH3bI,
ONMCaHHBIE B IpuMepe 6)

- Xapaxkrtepusyercs 6ojiee HU3KOH KOHICHTpALHEH B CBIBOPOTKE [0 CPABHEHHIO C
COOTBETCTBYIOIUM OHCIENHUPHUECKAM aHTUTENIOM Ge3 MyTalHi, yKa3aHHbBIX B
noanyskre III) (4epe3 96 4 mocse BBeJIEHUS B CTEKJIOBHIHOE TEJIO Y MBINIEH, KOTOPEIE
MMEIOT AeGUIHUT MBIIEHOro FCRn, HO ABJAIOTCS T€eMU3MIOTHEIMA TPAHCTEHHBIMH 110
yesgoBeyeckoMy FcRn);

-XapakrepHusyerca cxoanoi (pakrop 0,8-1,2) koHIeHTpanKel B IM3aTaX BCETO
NIPaBOroO Ijia3a Mo CPaBHEHHUIO C COOTBETCTBYIOUIMM OHCIENUDHUECKHM aHTHTEIOM
0e3 MyTauui, ykazanHsx B noAnyHkre 1) (y Mbimeit, KoTopsle HMEIOT AePHLIUT
MBIIIMHOTO FCRN, HO ABNAIOTCS TéeMH3UTOTHBIMHM TPAHCT€HHBIMHE 110 YEJIOBEYECKOMY
FcRn, gepes 96 4 mocie BBeJCHUS B CTEKJIOBUHOE TEJIO IIPABOTC I1a3a).

B 01HOM M3 BapHaHTOB OCYIIECTBICHUS H300peTeHus Oucenu(uIecKoe

ABYXBAJICHTHOC aHTUTEJIO OTIIUYACTCA TEM, YTO COJACPKHUT HepBBIﬁ
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AHTUTCHCBA3BIBAIONINN IEHTP, KOTOPBIH ClieNU(PUYECKH CBA3LIBAETCS C YEJIOBEYECKUM
VEGF, v BTOpO#i aHTUT€HCBA3BIBAIOLIMHN LIEHTP, KOTOPLIH clenu()HUYECKH CBA3bIBAETCS
¢ yenoBedeckuM ANG-2, OTIHYAIONIHECS TEM, YTO

I) yxa3anHBIH NEepBBIH aHTHTCHCBS3BIBAIOIIUM LIEHTP COAEPKUT B KA4ECTBE
BapuabenpHoro nomMeHa tsokenoi uenu (VH) SEQ ID NO: 7 u B kauecTBe
BapuabenpHOro nomeHa jerkoit nenu (VL) SEQ ID NO: 8; u

IT) yxa3aHHBIH BTOPOH aHTHI'€HCBA3BIBAIOIIHH LIEHTP COAECPKUT B KAYECTBE
BapuabenpHOro nomeHa tsoxenoi nenu (VH) SEQ ID NO: 15 u B kauecTBe
BapuabensHOro gomena juerkoi nenu (VL) SEQ ID NO: 16, u

III) 6ucnenupuyeckoe aHTHTENO COAEPKUT KOHCTAHTHYIO 00JIACTh TSXKEJIOMH
nenu noaknacca IgG1 unu IgG4 (BeIBeICHHYIO M3 YEJIOBEYECKOTO aHTUTENA) H
conepxainyio mytauuu 1253A, H310A u H435A (aymepauus cornacuo EU-unnexcy
K»60Ta), u

OTJIMYAETCH HAJIMYHEM OJHOTO HMJIM HECKOJIBKUX CIEAYIOUIHX CBOMCTB (s
OIIpeeNICHUs] KOTOPBIX IPUMEHSIOT aHAJN3b], ONIHCAaHHbIE B IpUMepe 6)

- XapakTepu3yercs 60j1ee HU3KOH KOHIIEHTpAIHel B CHIBOPOTKE [0 CPABHEHHIO C
COOTBETCTBYIOIIMM OuCHenupUIECKUM aHTUTEIOM Oe3 MyTalluii, YKa3aHHBIX B
noanyukre III) (4epe3 96 4 mocjie HHTPaBUTPEATbHOTO BBEACHHUS MBILIAM, KOTOPHIE
HMEIOT JeGUIHT MBIITHHOTO FCRN, HO ABNSIOTCS reMU3UTOTHEIMH TPAHCT€HHBIMH T10
yesjoBedeckomy FcRn);

- XapaxkTepu3yeTcs cxoaHo# (oTnuyaroTcs B 0,8-1,2 pasa) koHueHTpanuei B
JAU3aTax BCEro MPaBoro rjasa 10 CPaBHEHHIO C COOTBETCTBYIOIIUM OHUCTIEHUPHIECKUM
aHTUTe0M Oe3 MyTanmi, ykasaHHBIX B moanyHkTe 1) (y Mpimed, KOTopble HMEIOT
ne@uuuT MpimuHOrO FCRN, HO SBISIOTCS FEMU3UTOTHBIME TPAHCTEHHBIMH IO
qyenoBeyeckoMy FcRn, uepes 96 4 mociie HHTpaBUTpeanbHOro BBEACHHS B PaBBIi
rjas).

B oHOM u3 BapHaHTOB OCYyLIECTBICHHUS H300peTeHus OucnenupudecKoe
JBYXBaJICHTHOC aHTHTENIO OTIHYAETCA TE€M, YTO COAEPIKUT NMEPBHIi
AHTUI'C€HCBA3BIBAIOIIMH LIEHTP, KOTOPHIH cieu(PUUECKHU CBA3BIBACTCA C YETOBEYECKUM
VEGF, 1 BTOpo#i aHTUT€HCBS3BIBAIOIMHN LEHTP, KOTOPHIi CHENH(HIECKH CBA3BIBAETCS
¢ yenoseyeckuM ANG-2, oTiH4aomuecs TeM, YTO

I) ykasaHHBIH NepBBIH aHTUT€HCBSA3BIBAIOIIMIM HEHTP COAEPIKUT B KAYECTBE

BapuabesnpHOro nomeHa tsoxenoi nenu (VH) SEQ ID NO: 7 ¢ 1, 2 unu 3
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aMHHOKHCJIOTHBIMH 3aME€HaMH M B Ka4ecTBe BapuabeIbHOro JOMeHa JIETKOH Ienu
(VL) SEQID NO: 8¢ 1, 2 ninn 3 aMHHOKHCIOTHBIMH 3aMEeHAMH; H

IT) ykasaHHBIH BTOpOH aHTHI'€HCBSA3BIBAIONIMI [IEHTP COJEPKHUT B KAYECTBE
BapuabenbHOro noMeHa Tspxenodt nenu (VH) SEQ ID NO: 15 ¢ 1, 2 umu 3
aMHHOKHCJIOTHBIMH 3aME€HaMHM U B Ka4eCTBE BapuabeILHOro JOMeHa JIETKOH IeNH
(VL) SEQID NO: 16 ¢ 1, 2 unu 3 aMMHOKHMCIOTHBIMH 3aMEHAMH, U

II) bucnennpuyeckoe aHTHTENO COAEPKHUT KOHCTAHTHYIO 061aCTh TXKEIOH
nenyu noaxinacca IgGl unu IgG4 (BrIBEIEHHYIO U3 YeNIOBEYECKOIO aHTHTENA) U
coaepxamyio Myrauuu 1253A, H310A u H435A (mymepanus cornacuo EU-unnekcy
Ks6ora), u

OTJIMYACTCs HAJIMYUEM OJHOTO HJIM HECKOJBKHX CIEAYIOIHX CBOMCTB (s
OTIpe/IeJICHHsI KOTOPBIX IIPHMEHSAIOT aHAJIU3BI, ONIMCAHHBIE B IpUMepE 6)

- XapakTepusyercs 6ojiee HU3KOH KOHIEHTpaNiel B CHIBOPOTKE 110 CPABHEHMIO C
COOTBETCTBYIOIMM OHCIIENH(PUYECKUM aHTHTEIOM Oe3 MyTalluil, yKa3aHHBIX B
noxnyHkTte III) (dyepes 96 4 mocne HHTPaBUTpeaNbHOrO BBEECHHS MBIIIAM, KOTOpPBIE
HMEIOT AeQuuuT MpIHHOro FCRn, HO SBISIOTCS reMH3UTOTHBHIMH TPAHCT€HHBIMH 110
yejoBeyeckoMy FcRn);

- XapakTepu3yercs ¢xonaHoH (otinvaiores B 0,8-1,2 paza) koHUEeHTpalHeli B
JH3aTax BCEro NMpaBoro rijasa o CPaBHEHHIO C COOTBETCTBYIOIEM OHUCHENUPHUIECKAM
aHTHTeNoM Oe3 MyTalu#, yka3aHHbIX B noanyHkre [11) (y Mbllieii, KOTOpble HMEIOT
AeguuuT MBIHHOrO FCRN, HO SBJISIOTCS FEeMH3UTOTHBIMH TPAHCTEHHBIMH 10
denoBeyeckoMy FcRn, yepes 96 4 mociie HHTpaBUTpeanibHOrO BBEAEHHUS B IIPABbIH
rias).

B KOHTEKCTe HACTOSALIET0 ONHUCAHUS NIOHATHE KAHTUTEIO0» OTHOCHTCS K
CBSA3BIBAIOLIEMY O€JIKy, KOTOPBIH CONEPIKHT aHTHT€HCBS3hIBAIOIIAE LEHTPHI (CAHTHI).
IoHsATHS «CBA3BIBAIOMME CAlT» MM «AHTHI€HCBA3BIBAIOMIUI LIEHTP» B KOHTEKCTE
HACTOSMIEr0 OIIMCAHUS O3HAYAET 001acTh(H) MOJIEKYJIBI aHTHTENA, B KOTOPOM(BIMH)
(axTHUeCKH CBA3BIBAETCS JIMIAHA. KAHTHTEHCBA3BIBAIOIIMN LEHTPY» COAEPKHT
BapuabesbHBIE JOMEHHI Tsxenoi nenu aututena (VH) u BapuabenbHble JOMEHBI
Jerko# nenu anturena (VL) (mapa VH/VL).

IloHsTHE «CIENM(DUYHOCTS AaHTUTENA» OTHOCHUTCS K H30MpaTenbHOMY
pacrno3HaBaHHUIO aHTHTEJIOM KOHKPETHOIO 3IIHTONA aHTHreHa. BeTpevaromuecs B

CCTCCTBCHHBIX YCIOBHUAX aHTHUTEA SABISIOTCA, HallpuMmep, MOHOC]ICHI/I@H‘{CCKI/IMI/I.
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CornacHo u300peTeHUI0 «OucTIennUIeCKHE aHTUTENA» IPEACTABIAIOT co60i
AaHTHTEJIa, KOTOPbIE MMEIOT JIBE PAa3IHYHbIE AaHTUI€HCBI3BIBAIONINE CIIEHH(DHYHOCTH.
AHTHTENa, IpeiaraeMble B HaCTOSINEM H300PETEHNUH, ABIAIOTCS Cleu(GUIECKUMHU B
OTHOUICHHH ABYX Pa3lHYHBEIX aHTHIeHOB, VEGF B kauecTBe mepBOro aHTUreHa u
ANG-2 B kauecTBe BTOPOI'0 aHTHUIEHA.

B XOHTeKCTe HACTOAMIEr0 ONMUCAHHUS MOHATHE «KMOHOCHENH(PUIECKOE» aHTHTENO
O3HAYaeT aHTUTEJIO0, KOTOPOE UMEET OJUH HIIHM HECKOJIBKO CBA3BLIBAIOIIMX CAHTOB,
KaXXABIH M3 KOTOPBIX CBA3BIBACTCS C OJHUM M TE€M K€ SIIHTOIIOM OJHOIO H TOTO K€
aHTUI'CHA.

B xoHTEKCTE HACTOSIIETO ONUCAHUS IOHSATHE «BAJIEHTHBIN» 03HAaYaeT
IPUCYTCTBUE KOHKPETHOIO KOJIMYECTBA CBA3BIBAIOIIUX CAfiTOB B MOJIEKYJI€ aHTHUTENA.
Tak, noHsATUS «IBYXBAJICHTHBINY», «4€THIPEXBAJEHTHBINY» U «IIECTHBAJICHTHBIH»
03HA4aeT MPUCYTCTBHE IBYX CBA3BIBAIOIIMX CAaHTOB, YETHIPEX CBA3BIBAIOIIMX CAHTOB H
IIECTH CBSA3BIBAIOIHUX CAWTOB COOTBETCTBEHHO B MOJIEKYJIC aHTHUTEIIA.
bucnenupuueckue aHTUTENA, NpeATaraeMple B H300pETEHHH, IpeJIOUYTHTEILHO
ABJISAIOTCS «JIBYXBaJE€HTHBIMHY.

B koHTekcTe HacTtosmero onucanus noustue « VEGF» oTHocuTCS K
YEJOBEYECCKOMY COCYTHCTOMY 3HAOTEIHaNIbHOMY dakTopy pocta (VEGF/VEGF-A),
T.€. cocTosAuieMy U3 165 aMHHOKHCIOT PakTOpy pocTa YeI0BEYECKHX
SHIOTEIHANBHEIX KIETOK COCYNOB (AaMHUHOKHCIIOTH 27-191 mocneioBaTeIbHOCTH-
npenmecTBeHHHKa yesioBeyeckoro VEGF165: SEQ ID NO: 17; amuaokucinors! 1-26
0003Ha4al0T CHrHAJIBHBINH NENTH/), ¥ K POACTBEHHBIM H30dopmaM 121, 189 u 206
(akTopa pocTa S5HIOTETHATBHBIX KJIETOK COCYIOB, KOTOpbIe onucansl y Leung D.W. u
ap., Science 246, 1989, cc. 1306-1309; Houck u ap., Mol. Endocrin. 5, 1991, cc.
1806-1814; Keck P.J. u ap., Science 246, 1989, cc. 1309-1312 u Connolly D.T. u ap.,
J. Biol. Chem. 264, 1989, cc. 20017-20024; a Taxxe K BCTpEYarOIAMCS B
€CTECTBCHHBIX YCIOBUAX AJJIENBHBIM H NPOIIECCHPOBAHHBIM (OpMaM yKa3aHHBIX
daxropos pocra. VEGF yuacTByeT B peryjisiiu HOPMaaibHOTO H AHOMAJIBHOTO
aQHT'HOT€HE3a M HEOBACKYJISIPH3aLlMH, ACCOIIMHPOBAHHOM C OMYXOJISMH H
BHyTpHria3HeiMH Oone3Hsamu (Ferrara N. u ap., Endocr. Rev. 18, 1997, cc. 4-25;
Berkman R.A. u ap., J. Clin. Invest. 91, 1993, cc. 153-159; Brown L.F. u ap., Human
Pathol. 26, 1995, cc. 86-91; Brown L.F. u ap., Cancer Res. 53, 1993, cc. 4727-4735;
Mattern J. u ap., Brit. J. Cancer. 73, 1996, cc. 931-934 u Dvorak H.F. u ap., Am. J.
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Pathol. 146, 1995, cc. 1029-1039). VEGF npeacraBnset co60i roMo uMepHBIit
IIMKONIPOTEHH, KOTOPHIH ObUI BhIZENEH U3 HECKOJIBKHX HCTOYHHMKOB M BKJIIOYAET
HeckonbKo uzopopm. [{ng VEGF xapaxkrepHa Beicokas cnenudpuyeckas MUTOT€HHas
aKTHBHOCTPD B OTHOIIEHUH SHAOTEIHAIBHEIX KIETOK.

B KoHTekcTe HacTosmero onucanus noHustue «ANG-2» 0OTHOCHTCS K
YeJIOBCYECKOMY aHTHONOITHHY-2 (ANG-2) (KOTOpHI# COKpaleHHoro 0603Ha4YaoT KaK
ANGPT2 unn ANG2) (SEQ ID NO: 18), xoTopslii onucan, HanpuMep, y Maisonpierre
P.C. u np., Science 277,1997, cc. 55-60 u Cheung A.H. u ap., Genomics 48, 1998, cc.
389-391. Auruonostunsi-1 (SEQ ID NO: 19) u -2 onucansl B kauecTBe naurangoB Tie,
CeMeiCTBA THPO3UHKHHA3, KOTOPhIE H30HPATENBHO IKCIPECCUPYIOTCS B COCYIHCTOM
supotenuu (Yancopoulos G.D. u ap., Nature 407, 2000, 242-248). B nacTosmee
BpeMs U3BECTHO YETHIPE ONPEIEICHHBIX NPEACTABUTENS CEMEMCTBA AHTHOIIOTHHOB.
AHrnonostus-3 u -4 (Ang-3 u Ang-4) MOTYT IPEACTaBIATh COO0H OTIHYAOIHECS
IMIHPOKUM pasHoOOpa3ueM KOIHMH OJHOIO M TOTO Xe F€HHOTO JIOKYCa y MbILIEH U
uenosBeka (Kim I. u ap., FEBS Let, 443, 1999, cc. 353-356; Kim 1. u ap., J Biol Chem
274, 1999, cc. 26523-26528). ANG-1 u ANG-2 BrepBble HACHTH(GUIIMPOBAHEI B
9KCIICPHMEHTAX, IPOBEACHHBIX Ha KYJIbTypax TKaHH, B KQAUECTBE arOHUCTA U
AHTAaroHUCTa COOTBETCTBEHHO (cM. kacareabHo ANG-1: Davis S. u ap., Cell 87, 1996,
cc. 1161-1169; u xacarensno ANG-2: Maisonpierre P.C. u np., Science 277, 1997, cc.
55-60). Bce n3BecTHBIE aHTHONOITHHB! CBIA3BIBAIOTCH, Ipexae Beero, ¢ Tie2 (SEQ ID
NO: 20), a abpunHOCTD cBsA3bIBaHUs 000uXx Ang-1 u -2 ¢ Tie2 cocrasnser 3HM (Kd)
(Maisonpierre P.C. u gp., Science 277, 1997, cc. 55-60).

AHTHT€HCBS3BIBAIOLINE [IEHTPH! OUCTIEHU(PUUECKOTO aHTHTENA, IPEJIAraeMoro B
H300pETeHUH, COJIEPKaT IEeCTh runepBapuabensHbix yaacTkoB (CDR), koTopsle
00yCJIOBIHBAIOT pa3IMYHbIE YPOBHH a)(UHHOCTH CBA3BIBAIOLIETO AHTHTEH [EHTPA.
Ipucyrcteyer Tpu CDR B Bapnabensuom nomene tsaxenoi nenn (CDRH1, CDRH2 u
CDRH3) u Tpu CDR B Bapua6ensnom nomene nerkoit nenu (CDRL1, CDRL2 u
CDRL3). IIporsxennocts CDR u kapkacupix yuactkos (FR) onpenensior myrem
CPaBHEHHUS ¢ KOMIIMJIUPOBAHHOM 0a30# MaHHBIX AMHHOKHCIOTHBIX
HOCJIEJOBATEIBHOCTEH, B KOTOPHIX 3TH 00JIaCTH OINpeaesIeHBl Ha OCHOBE
BapuabeIbHOCTH MEXIY MOCIeI0BaTENILHOCTIMH.

AHTHTENA, IpeAIaraeMble B H300pETEHHH, COIEPXKAT KOHCTAaHTHBIE 001acTH

HMMYHOFJIO6YJII/IHOB, IIOJIY4YCHHBIC H3 YCJIOBECYECKHX PIMMYHOFHO‘SYJ]I/IHOB OJITHOI'O HUJIH
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HECKOJIbKHX KJIACCOB, I'/le YKa3aHHBIE KJIaCChl MMMYHOTJIOOYJIHHOB BKJIIOYAIOT KJIACCHI
IgG, IgM, IgA, IgD u IgE u B cnyyae IgG u IgA ux moaknaccsl, npexnie Bcero IgG1l u
IgG4.

B KOHTEKCTE HAacTOSIIEro OMMCAaHUH MOHSITHS «MOHOKIOHAJIBLHOE aHTUTEIIO» HIIH
«KOMIIO3UIHS MOHOKJIOHAJILHOI'O @aHTUTENA» OTHOCSATCS K MpenapaTy MOJIEKYII
AHTUTEJI C OJUHAKOBBIM aMUHOKHCIIOTHBIM COCTaBOM.

IloHATHE «XMMEPHOE AaHTUTENIO» OTHOCHTCS K aHTHUTEJY, COAepKaIIeMy
BapuabespHyI0 00J1acTh, T.€. CBA3BIBAIOLIYIO 00J1aCTh, U3 OJHOTC HCTOYHMKA MJIM BHJA
U 110 MEHbILIEH Mepe YacTh KOHCTAHTHOH 00JacTH, BBIBEACHHYIO U3 JPYTroro
HCTOYHHKA MJIM BHJA, KaK IPaBUIO, HOJYYCEHHOMY C TOMOIIBIO METOOB
pexombunanTHoii JIHK. IIpeanodTuTenbHBIME SBISIOTCS XMMEPHEIE AHTHTENA,
COJZIepXKAIME MBIIIHHYIO BapuadenbHy0 00JacTh U YeJIOBEYECKYIO KOHCTAaHTHYIO
06sacTh. JIpyrHMHu NpeAnOYTHTENbHBIMA (OPMAMH «XHUMEPHBIX AHTHTEI,
NOANaaromHX oA 060beM HACTOAIIEro H300peTeHus, ABIAIOTCI aHTHTENA,
KOHCTaHTHas 061acTh KOTOPHIX MOAM(HUIIHPOBaHA HIIH H3MEHEHA 110 CPABHEHHIO C
HUCXOJHBIM aHTHUTEJIOM IS CO3JaHUs CBOMCTB, Mpe/laraéMbIX B U300pETEHHH, IIPEX/IE
Beero kacaromuxcsa Clq-cBsa3eiBanus u/unu cBsspiBanus Fc-penenropa (FcR).
YKa3zaHHBIE XHMEpHBIE aHTHTEa 0003HAYAIOT TaK)Ke KaK «aHTUTEJNA IEPEKIIOYEHHOTO
Kjacca». XuMepHble aHTHTEJIA ABJSIOTCS MIPOAYKTOM 3KCIPECCHPOBAHHBIX T'€HOB
MMMYHOTJI00yJIHHOB, conepxamux JJHK-cerMeHThI, KOTOpBIE KOQUPYIOT
BapHabenpHbIe 001acTH HMMYHOII00ynHHa,  JIHK-cerMeHThI, KOTOPbIE KOOUPYIOT
KOHCTaHTHBIE 00JIaCTH UMMYHOTJIOOY IHHA. METO/IbI CO3/ITaHUsl XHMEPHBIX AHTHTE
BKJIIOYAIOT OOLIENPHHATHIE METOBI pekomMOuHanTHOU THK u renHoit Tpancdexuuu,
KOTOPBIC XOPOLIO U3BECTHEI B JaHHOM 0bnacTH (cM., HanpuMep, Morrison S.L. u ap.,
Proc. Natl. Acad. Sci. USA 81, 1984, cc. 6851-6855; US 5202238 u US 5204244.

IloHsATHE «TyMaHU3UPOBAHHOE AHTUTENO» OTHOCHTCS K aHTUTENIaM, B KOTOPBIX
KapKaCcHBIH y4aCcTOK MJIM THIIepBapUOesbHbIC YYacTKH (KOTIPEACISIOUINE
KoMILIeMeHTapHOCTh yyacTku» (CDR)) Mogudunuposansl Tak, yto cogepxar CDR
HMMYHOTJIO0yJIMHA APYroi cenHpHUIHOCTH OTHOCHTEIBHO POIAUTEILCKOTO
MMMyHOr100yna1Ha. B npeanouTuTeIbHOM BapHaHTE OCYIIECTBICHHS H300peTeHNUs
MbIIIKMHBIA CDR TpaHCHIAaHTHPYIOT B KapKACHBIN yYaCTOK YEJOBEYECKOr0 aHTUTENA
JUIS IIONy4YCHHS «TYMaHU3HPOBAHHOTO aHTUTENa» (CM., HanmpuMep, Riechmann L. u

ap., Nature 332, 1988, cc. 323-327 u Neuberger M.S. u ap., Nature 314, 1985, cc.
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268-270). Hanbonee npennourutensasie CDR cOOTBETCTBYIOT y4acTKaM, KOTOPHIE
IPEACTaBJICHBI NOCIET0OBATEIbHOCTSIMHY, PACIIO3HAIOMUMU aHTHI'€HEI, YKa3aHHBIM
BBIIIC JUISI XUMEPHBIX aHTUTEN. JIpyruMu popMaMH «r'yMaHH3HPOBAHHBIX aHTHTENY,
noAnanaumx nojl o6beM HaCTOSIIEr0 H300peTEHH s, ABISIOTCS aHTUTENa,
KOHCTaHTHas 001acTh KOTOPBIX JONOJTHUTEIHHO MOAUGUIIMPOBAHA HIIM H3MEHEHA [0
CPaBHEHHIO C HCXOLHBIM aHTUTEJIOM JUISI CO3/JaHUS CBOMCTB, MpeIaraeMbIX B
u300peTeHnH, npexie Bcero kacawoumxcs C1q-cBa3pIBaHAA /UK cBA3bIBaHMA Fe-
peuenropa (FcR).

B KOHTEKCTe HacTOsIIero OMUCaHUs MOAPAa3yMEBAETCS, YTO MOHITHE
«4eJIOBEYECKOC aHTUTENIO» OTHOCHTCS K aHTHTEIaM, KOTOPBIE HMEIOT BapHaOeIbHEIE U
KOHCTaHTHbIE 00JIACTH, BHIBEJIEHHBIE H3 MOCIIEA0BATENFHOCTEN FMMYHOTIOOYINHOB
4EJIOBEYESCKOM 3apoabIIeBOH THHUU. YenoBeuyecKie aHTHTENIa XOPOLIO U3BECTHHI B
nanHoi obnactu (van Dijk M.A. u van de Winkel J.G., Curr. Opin. Chem. Biol. 5,
2001, cc. 368-374). UenoBeueckue aHTHTENA MOXHO MOJIy4aTh TAKXe B TPAHCTEHHBIX
KHBOTHBIX (HallpUMep, MBIIIax), KOTOPBIE MOTYT I10C/IE HMMYHH3allM1
IPOIYIHPOBATh BECH CIEKTP YEJIOBEYECKUX AaHTUTEI MM OTOOPAHHBIE YEIOBEYECKHE
aHTHTEJa B OTCYTCTBHH 3HJOT€HHOIO IPOM3BOACTBa HMMYHOTIOOyHHOB. [lepeHoc
MaccHBa I¢HOB HMMYHOTJIOOYJIMHOB YeJIOBEYECKOM 3apOAbIIEH JINHUHA B TAKHX
HECYIMX MYTaHT 3apOJABbILIEBON JHHUH MBIIIEH MOXET HPUBOJUTH K IPOU3BOACTBY
4€JJOBEYECKHX aHTHUTE] N10CJIE KOHTPOJBHOIO 3apPaXXCHHUS aHTUI€HOM (CM., HAIPUMED,
Jakobovits A. u mp., Proc. Natl. Acad. Sci. USA 90, 1993, cc. 2551-2555; Jakobovits
A. u zp., Nature 362, 1993, cc. 255-258; Brueggemann M. u ap., Year Immunol. 7,
1993, cc. 33-40). YenoBedeckne aHTHTENA MOXHO [OJIy4aTh TAKKe B (haroBHIX
auciienbix 6ubaunorexax (Hoogenboom H.R. u Winter G., J. Mol. Biol. 227, 1992,
cc. 381-388; Marks J.D. u ap., J. Mol. Biol. 222, 1991, cc. 581-597). [lns nony4yeHus
YeJIOBEYECKHUX MOHOKJIOHAJIBHBIX aHTHTEJ MOXXHO NPHMEHATH TAK)KE€ METOJUKH,
paspaborannsie Cole A. ¢ coasTopamu u Boerner P. ¢ coasropamu (Cole A. u 1p.,
Monoclonal Antibodies and Cancer Therapy, u3a-so Liss A.L., 1985, c¢. 77 u Boerner
P.u ap., J. Immunol. 147, 1991, cc. 86-95). Kak ye yka3blBanock [l XHMEPHBIX H
T'YMaHW3HPOBAHHBIX aHTUTEN, IPEANAaraeMbIX B H300pETEHUH, B KOHTEKCTE
HaCTOSIIICTO ONMKMCAHUs IIOHATHE «YEJIOBEYECKOE aHTHTEIO» OTHOCUTCS TaKXe K
aHTHUTEJIaM, KOHCTaHTHasl 06JIaCTh KOTOPHIX MOAH(DHIIMPOBaHa 1Jisl CO3JaHUS CBOMHCTB,

npeajnaracMbuIx B I/I306peTeHI/II/I, MpEXIEC BCECro Kacarouuxcs Clq-CBHSBIBaHI/IH H/Mu



10

15

20

25

30

-7 -

cBs3biBaHMA Fc-penentopa (FcR), HanpuMep, myTeM «nepexaroyeHus Kaaccay, T.¢.
U3MeHeHHs uiii MyTanuu Fe-obnacreit (Hanpumep, ¢ IgG1 Ha IgG4 u/unu myranus
IgG1/1gG4).

B KOHTEKCTE HAaCTOSIIET0 ONUCAHUS MTOJAPA3yMEBAETCs, YTO MOHITHE
«PEKOMOHWHAHTHOE aHTHTENIO» BKIIOYAET BCE YEJIOBEYECKHE AaHTHTENA, KOTOPHIE
NOJIy4€HBI, 3KCIPECCHPOBAHBI, CO3aHbl HIIH BBIJCIECHB METOJaMH PEKOMOHHAIUH,
HanpuMep, aHTUTENIA, BRIJIEICHHBIE U3 KIETKU-X03sHHa, Takoi kak NSO- uiu CHO-
KJIeTKa UJIU U3 XUBOTHOTO (HallpuMep, MBIIIN), TPAHCTEHHOr'O [0 reHaM
YeJIOBEYECCKOTO UMMYHOTIOOYJINHA, HIIM aHTHTEJA, IKCIPECCUPOBAHHBIE C TOMOLIBIO
PEKOMOUHAHTHOTO SKCHPECCHOHHOTO BEKTOPa, KOTOPHIM TPaHC(EKTHPOBAHA KIIETKa-
XO35MH. YKa3aHHbIE PeKOMOMHAHTHBIC aHTHTEJIA HMEIOT BapuabesbHbIE U
KOHCTaHTHBIE 001acTH B Ipeobpa3oBaHHO# popme. PeKOMOWHAHTHEBIE aHTHTENA,
npejuiaraeMble B H300pETEHHH, I0JBEPrajich COMAaTHYECKON THIIEPMYTALUH in Vivo.
Tak, amuHOKHCIOTHBIE NOCHenoBaTenbHOCTH VH- n VL-061acTeit pekoMOHHAHTHBIX
aHTHUTEJ NPEACTABIAIOT COOOH MOCIEI0BATENHHOCTH, KOTOPHIE XOTS BHIBEIECHEI H
POACTBEHHBI nocsienoBarebHOCTAM VH 1 VL uenoBedeckoit 3apoAsIieBoi THHUH,
MOT'YT HE CyIIECTBOBATh B €ECTECTBEHHBIX YCIOBHUAX B IMOMYJISIHH aHTUTEI
YEJI0BEYECKOH 3apOAbIIIEBOM JTUHUH IN ViVo.

B KOHTEKCTE HACTOAIEro ONHCAHUS «BaprabeNbHbIid 1oMeH» (BapuabenbHBbIi
noMeH yerkoil nenu (VL), BapuabensHsiil nomen tsokenoi nenu (VH)) oboznavaer
KaXIy10 U3 Mapel U3 JIETKUX U TSKENbIX IeNeld, KOTOphIe HEMOCPEACTBEHHO
YYacTBYIOT B CBA3bIBAHMM aHTHTEJIA C AHTUTeHOM. JJoMeHBI BaprabGennHbIX
9EJIOBEYSCKUX JICTKMX H TSDKENBIX LeNed HMEIOT OAMHAKOBYIO OGINYI0 CTPYKTYpY, H
KaXX/IbIi JOMEH COJIEpXKHT YeThlpe KapkacHbIX yyactka (FR), mocnemoBaTenbHOCTH
KOTOPBIX 00J1a1al0T BBIPaXXEHHBIM KOHCEPBATH3MOM, COETHHEHHBIE TPEMS
«THIIEpBapHa0ebHBIMM yJaCTKaMHi» (HJIM ONPEeISIOIUME KOMIJIEMEHTAPHOCTh
yyactkamu, CDR).KapkacHble y4acTKM afonTHPOBAHBI K -CKiIan4aToit
xoHdpopmanuu, a CDR MoryT o6pa3oBsIBaTE NETIH, COSAMHSIONMIE B-CKIaaYaTyIo
cTpykTypy. CDR B Ka/10# IIeIIH COXPaHSIOT CBOIO TPEXMEPHYIO CTPYKTYPY C
[IOMOINbIO KApPKACHEIX y4acTKoB U 06pa3yioT BMecte ¢ CDR u3 npyroii uenn
aHTUTeHCBS3bIBaOMM 11eHTp. CDR3-y4acTku Tskesoi u JIErKoii Lienu aHTUTENa

UIparoT Hauboiee BaXKHYIO POJb B cieNHDUIHOCTH/aGGHUHHOCTH CBA3BIBAHUS
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aHTHTEJ, IPEJIaraéMbIX B H300pETEHHUH, U O3TOMY SBJISIOTCS JOIOJIHUTEIbHBIM
00BEKTOM H300pEeTEHHUS.

B KOHTEKCTe HACTOSIIETO ONHCAHUS MOHIATHS «THIIEPBAPHAOEIbHEIH Y4aCTOK»
HUJINO «aHTHTEHCBA3BIBAIOIIAsl 00JIACTh aHTHTEJA» OTHOCHTCS K aMHHOKHCIIOTHBIM
OCTaTKaM, KOTOpbIE OTBETCTBEHHEI 34 CBI3bIBAHHE AaHTHUICHA. | HiepBapuabenbHbIi
Y4aCTOK COACPIKUT aMHHOKHCIOTHbBIE OCTATKH H3 «OMPEAeITIOIHX
KOMIIJIEMEHTApHOCTh y4acTKoB» MM «CDR». «KapkacHbie yuacTku» uiau «FRy»-
YYacTKH MPEACTABIAIOT cO00H obyacTu BaprabeabHOro 10MEHa, OTIHYHbBIE OT
OCTaTKOB rHIlepBapHabeIbHBIX YUYaCTKOB, YKa3aHHBIX B HACTOSIIEM ONMCAaHUH. TakuM
00pa3oM, JIETKHe U TsHKeJIble IIeNH aHTHUTeNa COAepkKar B HanpaBieHuu oT N- k C-
koHny noMmensl FR1, CDR1, FR2, CDR2, FR3, CDR3 u FR4. CDR Ha kaxaoii uenu
pa3fieNIeHbl yKa3aHHBIMH aMHHOKHUCIIOTaMH kapkacHoro yuactka. CDR3 Tskenoit nenu
npeacrapngeT coboit o61acTs, KOTOpasi BHOCHT OCHOBHOM BKJIaJ B CBSI3bIBAHHE
a"turesa. CDR- u FR-yyacTku onpenesisior CoriacHo CTaHIapTHOMY OIIPeAeIeHHIO
Kabat E.A. u ap., Sequences of Proteins of Immunological Interest, 5-oe u3a., H3a-Bo
Public Health Service, National Institutes of Health, Bethesda, MD, 1991.

B KOHTEKCTE HacTOSAIET0 ONMUCAHHUS MOHATHE CBA3BIBAHUE)» HITH
«crnenuprIecKoe CBA3BIBAHHE» OTHOCHTCS K CBA3BIBAHUIO AHTUTENA C AIHUTOTIOM
anTuresa (ubo yenoseyeckoro VEGF, mubo uenoseyeckoro ANG-2),
YCTaHOBJICHHOMY B aHAJIM3€ in Vitro, IpeANOYTHTEIBHO aHAIK3€E€ Ha OCHOBE
IIOBEPXHOCTHOIO IJIa3MOHHOI0 pe3oHaHnca (BIAcore, pupma GE-Healthcare Vicasuia,
[IBenns), ¢ OYHIICHHBIM aHTUTC€HOM IHKOro THNa. AQQHHHOCTE CBA3BIBAHUS
OLICHHBAIOT B MOHATUAX Kka (KOHCTaHTa CKOPOCTH aCCOLMALMM aHTHUTEIa/aHTUTeHa B
koMmmiekc), kp (xoncranra aucconnanuu) U Kp (kp/ka). B oxnom u3 Bapuantos
OCYIIECTBJIEHHUSI H300PETEHHS CBS3BIBAHUE HIIH CIENH(PHUECKOE CBA3BIBAHHE

o -8
xapakTepusyercs adhpunHOCTEIO cBa3biBanus (Kp), cocTaBnsromeii 107 mMomus/n wnu

MEHEe, B OJTHOM U3 BapHAHTOB OCYIUECTBICHHUS OT 10°M 1o 107" mons/a.

ITonsiTHE «3MHTOM» OTHOCHTCA K JIF000i MONUNENTHAHOM IeTEPMUHAHTE,
obnanaromen cnocoGHOCTRIO CIeUH(BHIECKH CBA3BIBATLCS C AHTHUTEIOM. B HEKOTOPBIX
BapHaHTaX OCYUIECTBJICHHS U300pETCHHSI JMUTOIHAS JETEPMUHAHTA XUMHYECKH
BKJIIOYAEeT aKTUBHBIE PACIIOJIOXEHHBIE HA IIOBEPXHOCTH IPYIIBI MOJIEKYJI, TAKHX KaK
aMHHOKHCJIOTHI, OOKOBEIE LIEH AMHUHOKHCIOT, Godopus v cyibHOoHHUII, U B

HCKOTOPBIX BapHaHTaX OCYIICCTBIICHHS I/I306pCTCHI/I}I, MOXCT UMECThH CHeIII/I(l)I/I‘ICCKI/IC
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XapaKTePUCTUKH TPEXMEPHOH CTPYKTYpHl U/HIIH cIeNH(DUISCKHE XapAKTEPUCTHKH
3apsja. DMUATON NPEACTaBIsIeT co00i 00acTh aHTHIeHa, KOTOpas CBSI3BIBACTCS C
AHTUTEJIOM.

B HexoTOpEIX BapHaHTaX OCYNIECTBICHHS H300PETEHUS CUATAETCS, UTO
aHTUTENO CIIENU(PUIECKH CBA3BIBACTCS C aHTHTEHOM, KOTIa OHO U30HpaTeabHO
pacno3HaeT CBO# aHTHICH-MHUIIEHb B CIIOXKHON CMECH OEJIKOB H/MJId MAaKPOMOJIEKY L.

IloHsTHE «TOJHOPA3MEPHOE aHTUTEIO» OTHOCHTCS K AHTHTENY, COCTOAIIEMY H3
ABYX «TSKEJBIX HEMEW MOJHOPAa3MEPHOIO aHTUTENa» U ABYX «JIErKHX Ienei
[I0JIHOpa3MEPHOTro aHTUTeNa». « Tsxenas nens NOJIHOpa3MEPHOIO AaHTHTENA»
IPEeACTABISACT COOOH MONHMIIENITH]], COJEPXKALINI B HanmpaBieHuH oT N-koHna k C-
KOHITy TSKeJIOH Lenu anTuTesa BapuabensHsiil nomeH (VH), tomen 1 KkoHCTaHTHOI
obnactu Tsxenoi nenu anturena (CH1), mapuupnyio o6nacts anturena (HR), nomen
2 KOHCTaHTHOH ob6nacTu Tsxenol nenu anturena (CH2) U noMed 3 KOHCTaHTHOM
obnactu Taxenoi nenu aututena (CH3), uro cokpamenno o6o3navaror xkak VH-CH1-
HR-CH2-CH3; u Heobs3aTensHo JoMeH 4 KOHCTAHTHOM 00JIaCTH TSXKENIOH Lenu
aututena (CH4) B cnyyae anTuTesa moaknacca IgE. IlpeanouTurensHo «TsKeas
I€Nb NOJHOPAa3MEPHOT0 aHTHTEIa» IIPEACTABISIET COOOH MONMUNIENTH I, COAEPKALIUMI B
HanpasieHuH oT N-koHna k C-xkonny VH, CH1, HR, CH2 u CH3. «Jlerkas nens
IIOJIHOPa3MEPHOI0 aHTUTEIa» NPEACTABISET COOOM MONMUNIEITH I, COAEPKALUM B
HanpapieHHH OT N-koHIa K C-KOHIY JIErKO# [eNH aHTHUTeja BapHabenbHbIH JoMeH
nerkoi nenu anturesna (VL) u KOHCTAaHTHEIN HoMeH jerkoi nenu aaturena (CL), uro
CokpaienHo o6o3HaqaloT kak VL-CL. KoHCTaHTHEIN JOMEH erkoif ienu aHTUTea
(CL) Moxer OpITh k- (Kanma) uik A-(JisiM61a) Tuna. JIBe Uenu noJaHopa3sMepHOTO
aHTHUTENIa CBA3aHbI IPYT C APYTOM Yepe3 MEXKIIONHICNTHAHBIE TUCYIb(UIHEIE CBA3H
mexay CL-qomeHoM 1 CHI1-10MeHOM U MeX1y NIapHHPHEIMH 00JIACTSIMH TSKEIBIX
Ienei MOoJIHOPasMEPHOTro aHTUTeNa. [IpuMepaMy THHHYHBIX OJHOPa3MEPHBIX
AQHTHUTEJI SBJISIIOTCS BCTPEUYAIOLIHECS B €CTECTBEHHBIX YCIOBHSIX aHTUTeNa Tuna IgG
(nampumep, IgG1 u IgG2), IgM, IgA, IgD u IgE. ITonnopa3MepHEIe aHTHTENA,
npenjiaraeMele B H300peTeHHH, MOTYT HMETEH POMCXOXACHHE U3 OJHOI0 BHAA,
HalpuMep, YeI0BEKA, WM OHHU MOTYT IPEACTABISTH COOOM XUMEPHEIE HIIH
TyMaHHU3UpOBaHHbIE anTuTeNa. [loHOpa3MepHbIe aHTUTEA, IIpEIIaracMbIe B
H300pETEHAH, COJIepPKaT BAa AaHTUTCHCBS3bIBAIOIMX [IEHTPa, KaX bl 06pa3oBaHHBIi

napoit VH u VL, koTtopbie 06a cienupuIecKy CBA3BIBAIOTCS C OAHHM H TEM XK€
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anTurenoM. [log C-KOHIOM TSXENOH MM JIErKOi e yKa3aHHOTO MOJHOPa3MEPHOTO
aHTUTEeJIa MOHHMAIOT NOCIEAHIO aMHHOKHUCIOTY Ha C-KOHIE YKa3aHHOM TAXe0H
win Jierko# uenu. ITox N-KoHIIOM TSDKETON WUITH JIETKOM [ENMH YKa3aHHOTO
IOTHOPa3MEPHOTO aHTHUTEJIA IIOHUMAIOT NOCIEIHIOI0 aMHHOKHUCIIOTY Ha N-KOoHIEe
YKa3aHHOM TsKEJION WM JIETKOH IEemu.

B xonTeKcTe M306peTeHNs MO KIENTH/IHBIM JIMHKEPOMY IOHHMAIOT TENTH]I,
COAepKAIIUH aMHHOKHCIIOTHBIE ITOCIIEA0BATEILHOCTH, KOTOPHIH HPEeANOYTHTEIBLHO
HUMEEeT CHHTCTHYECKOE IPOUCXOXKICHHE. YKa3aHHbIE IENTHABI, NPea/IaraeMble B
1300pEeTEeHHNH, IPUMEHSIOT i coequHennss C-KoHLa Jerkoi nenu ¢ N-KOHIIOM
TSDKEJIOH 1€ BTOPOro MOJIHOPa3MEPHOTro aHTHTeNa (KOTOpoe clienu(PuIEcKH
CBSI3BIBACTCS CO BTOPBIM AHTHI'CHOM) Yepe3 NeNTHAHBIH auHKep. [lenTuaHbIi THHKED
B TSDKEJIOH M JIETKOW LENMH BTOPOro MOJHOPa3MEPHOro aHTHTENA MPEACTABILET co60i
NenTHA, AaMUHOKHCIIOTHAS MIOC/IEN0BATEILHOCTh KOTOPOTO COCTOUT IO MEHbINEH Mepe
u3 30 aMHHOKHCIIOT, IPEJNOYTUTENHLHO U3 32-50 aMHHOKHUCIOT. B ogHOM 13
BapMaHTOB OCYLICCTBICHHSA H300PETEHHUS MEeNTUHBIH JTHHKEP NPeACTaBIseT coboi
NeNnTua, aAMHHOKHMCIIOTHAS MOCIEA0BAaTEIbHOCTE KOTOPOro COCTOUT U3 32-40
aMHHOKHUCJIOT. B 0JHOM K3 BapHaHTOB OCYIIECTBIIEHUS U300pETEHHs YKa3aHHBIH
HENTUHBIA THHKEp npeacrtaBnseT coboit (GxS)n, rne G = rounuH, S =cepuH, (x =3,
n=8,9umn 10um=0,1,2mmum 3) i (x=4un=6,7 umu 8 um=0, 1, 2 unu 3),
OPEeJIOYTHTENBHO X = 4, n=6 unu 7, u m= 0, 1, 2 unu 3, Gosiee NPeANOYTHTEIBHO X =
4,n=7 1 m= 2. B 01HOM H3 BapHAHTOB OCYILECTBJECHUS H300PETEHHS YKa3aHHbIH
JimHKep npenacrapaser coboi (G4S)Go.

B KOHTeKCTe HacTosIIero ONMCaHus MOHIATHE KKOHCTAHTHAA 00JIaCTh) O3HAYaeT
CYMMY NJOMCHOB aHTHTEJIA, OTJIMYHBIX OT BapuabenbHO# obnactu. KoHncTanTHas
001aCTh HEe y4acTBYeT HENOCPEACTBEHHO B CBA3LIBAHHU aHTUIEHA, HO 00ecIeynBacT
pasinusbie 3¢ deKTopHble QYHKIHH. B 3aBHCUMOCTH OT aMMHOKHCIOTHOM
IIOCJIEIOBATENBHOCTH KOHCTAHTHOM OOJIACTH MX TSKEJIBIX IleNell aHTHUTeNa
noapasaensior Ha kinaccsl: IgA, IgD, IgE, IgG u IgM, a HekoTopbie B3 HEUX MOXHO
JAOIOJIHUTENIBHO IOAPA3EIATh HA MoAKIacchl, Takue Kak IgGl, 1gG2, IgG3 u IgG4,
IgAl wnIgA2. KoncTanTHBIE 00JIACTH TSDKENOM 1EMH, KOTOPLIE COOTBETCTBYIOT
Pa3IMYHbIM KJaccaM MMMYHOT100yInHa, 0003HAYalOT KaK o, 8, €, Y H

CcoOTBeTCTBeHHO. KOHCTaHTHBIE 00JIACTH JIETKOH HCIIH aHTHTEJIA, KOTOPBIC MOTYT
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INPHCYTCTBOBATh BO BCEX IIATH KIaccaxX aHTHUTEN, 0003HAYAIOT KaK Kanmna (K) U aam6a
(\).

B xoHTeKcTE HAacTOSIIEro OMUCAHUS MOHATHS «KOHCTAHTHAS 00JIacTh,
BBIBEJICHHAA U3 YE€JIOBEYECKOTO HCTOYHHKAY MIIH «4eI0BeYeCKas KOHCTAaHTHAs
0671aCTh» 03HAYaIOT KOHCTAHTHYIO 00JIaCTh TSXKEIOH IENH YeJOBEYECKOro aHTHTEA
noakiacca IgG1l, IgG2, IgG3 unu IgG4 u/unu KOHCTaHTHYIO 061aCTh JIETKOH Kara-
WK JisMO1a-1end. YKa3aHHbIe KOHCTAHTHBIE 00JIACTH XOPOIIO M3BECTHHI B JAaHHOM
obyactu u onucansl, Hanmpumep, y Kabat E.A. u 1p., Sequences of Proteins of
Immunological Interest, 5-oe u3na., uza-so, Public Health Service, National Institutes
of Health, Bethesda, MD, 1991 (cm, nanpumep, taxxe Johnson G. 1 Wu T.T., Nucleic
Acids Res. 28, 2000, cc. 214-218; Kabat E.A. u ap., Proc. Natl. Acad. Sci. USA 72,
1975, ce. 2785-2788). B KOHTEKCTe HACTOSIIErO ONUCAHHS IS HyMEpaluy
TIOJIOXKEHUH ¥ MyTanui NPUMEHSIOT cucteMy Hymepanuu EU (EU-uHgekc) cornacHo
Kabat E.A. u 1p., Sequences of Proteins of Immunological Interest, 5-oe u3x., u3a-Bo
Public Health Service, National Institutes of Health, Bethesda, MD, 1991 u
0003Ha4ar0T KaK «HyMepaIus B cooTBeTcTBHY ¢ EU-unnexcoM Ka6otay.

B 0/1HOM U3 BapHaHTOB OCYIIECTBICHHS U300peTeHHs OGucnenudUuIecKue
aHTHTENA, peIaracMple B U300peTEHNH, HIMECIOT KOHCTAHTHYIO 00JacTh
JenoBeueckoro nmoaknacca IgG1 (BeiBeaeHHyIO U3 YenoBedeckoro noakiaacca IgGl).

B 0/1HOM M3 BapHaHTOB OCYLIECTBIICHUS H300peTeH s OHCTIeUpHIECKUE
aHTHUTeNa, IpelaracMele B H300pETEHHH, HMCIOT KOHCTAHTHYIO 06I1acTh
JeroBedeckoro moaknacca IgG4 (BpIBeICHHYIO H3 4eI0BeUecKoro noakiacca IgG4).

B o1HOM M3 BapHaHTOB OCYINECTBICHHS M300peTennus 6ucnenuduyeckoe
aHTHUTEJIO, IIpEIaraeMoe B H300pEeTeHHH, MPEICTABISET COOOM YeIoBeYecKoe
a"Tuteno noaknacca IgG1l ¢ myranusamu L234A (Leu235Ala), L235A (Leu234Ala) u
P329G (Pro329Gly). Yka3annoe auTuTe 0 001a1a€T IOHMKEHHOH CIIOCOGHOCTHIO
cBs3bIBaThCA ¢ FCR (mpexxae Bcero onu Gounbiiie He MOTYT cBsi3bIBaThes ¢ FcRrammal,
FcRrammall and FcRrammalll). Dto, npexae Bcero, LEHHO IUISI CHUKCHHUS
MOTEHLHANBHBIX NOOOYHBIX NeHCTBUH THIA, HanpuMep, Tpombo3a (Meyer T. u ap., J.
Thromb. Haemost. 7, 2009, cc. 171-181). B onHOM M3 BapHAHTOB OCYIIECTBICHHS
n300peTeHns 6Gucnenupuyeckoe aHTUTENO, IIpejUlaraeMoe B H300peTeHHH,
npejcrapisger cobol yenoBeyeckoe aHTUTENO moaknacca IgG4 ¢ mytanusmu S228P

(Ser228Pro), L235E (Leu235Glu) u P329G (Pro329Gly). Yka3zaHHOe aHTHTENO
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obaaeT MOHMXXEHHOH ONKCAaHHOM BHIIIE CIIOCOOHOCTHIO CBA3BIBAaThCA ¢ FcR. XoTs
yXe onucaHHas paHee myTauus Pro329Ala ynanser Tonpko aABe TpeTH
B3aUMOJICHCTBHS IPH OLIEHKE ¢ Mcnonb3oBanneM FecrammaRIIla-conasuua, Pro329Gly
B aHTHTeNAaX, NpearaéMblx B H300pPETEHHH, IOJIHOCTHIO HapyllaeT cBg3pBanue Fe-
obsactu ¢ FerammaRIIl. OTo sBisieTcst 0cOGEHHO [EHHBIM, IOCKOJIBKY CBSI3BIBAHUE C
FcrammaRIII ysactByer B ADCC (aHTHTENO-00yCIIOBIEHHAs KIETOYHO3aBUCHMAs
UUTOTOKCHYHOCTH), KOTOpasi HPHBOIUT K THOEIIH KJIETOK, YTO MOXET ObITh IOJIE3HBIM
IpH JICYUCHHUH PAKOBBIX 3a00JIEBAHMH, HO MOXKET BHI3bIBATH CEPhE3HbIE MODOYHBIE
ACHCTBUS MPH JIEYCHHH C HCIIONb30BAaHUEM aHTHTEN JAPYTMX COCYIUCTBIX HIIH
HMMYHOJIOrHYeCcKuX 3aboneBanuii. [loaToMy npeanaraemble B U300peTeHHH aHTUTENA
IgGl-nonknacca ¢ myramusamu L234A, L235A u P329G u IgG4-monknacca ¢
myTtanusmMu S228P, L235E u P329G saBnsioTcs Hauboee NeHHBIMH, OCKOJIbKY OHH
06a 6onbiue He MOryT cBs3biBaThes ¢ FcRrammal, FcRrammall u FcRrammalll.

B xoHTekcTe HacTOsAImEro ONUCaHus NOHATHE «C AAA-MyTanMaMHU» OTHOCHTCS K
myTtanusam 1253A (Ile253Ala), H310A (His310Ala) u H435A (His435Ala) B
KOHCTaHTHOH obactu Tsixenoi nenu IgG1 nnu IgG4, rae HyMepanus cooTBETCTBYET
EU-unnexcy Ka6ora.

B xoHTekcTe HacTosIIero onucanus noHaTHe «c P329G LALA-MyTanusmu»
OTHOCcHUTCS K MmyTanusam L234A (Leu235Ala), L235A (Leu234Ala) u P329G
(Pro329Gly) B xoncTanTHO#H o6nacTu TsKeno# uenu [gG1-noaknacca, rae Hymepanus
coorBeTcTBYeT EU-HBaekcy KaboTa. B KOHTeKCTE HACTOSIIErO ONMMUCAHHUS TOHATHE «C
SPLE-myTanusmu» oTHOCHTCs K MyTanusM S228P (Ser228Pro) u L235E (Leu235Glu)
B KOHCTaHTHO# obnactu Tsxenoit nenu IgG4-noaxnacea, rae HyMmepanus
coorBeTcTByeT EU-nHAekcy KaboTa. B KOHTEKCTE HACTOAIErO ONMMCAHHUS MOHATHE «C
SPLE u P239G-myranusamu» otHocuTes Kk Mytanusm S228P (Ser228Pro), L235E
(Leu235Glu) u P329G (Pro329Gly) B koHCTaHTHOM o6GnacTu Tsxenoi nenu IgG4-
noJkiacca, rae HyMmepanus cootserctByetT EU-unaexcy Kabora.

AHTHTENO, IpeIaraeMoe B H306peTeHr , MOJIy9aloT ¢ IOMOIIBIO0 METOI0B
pekomOunanuu. Tak, oMHHM U3 0OBEKTOB HACTOSIIETO U300PETEHHUS SBIAETCS
HYKJIGHHOBAs KHCJIOTA, KOTOpas KOAUMPYET aHTHTEIIO, IPeAJIaraeMoe B H300peTEHUH, a
ApYruM o0BbeKTOM H300peTeHNs ABISETCS KIETKa, KOTOpas CONEPKAT yKa3aHHYIO
HYKJICHHOBYIO KHCJIOTY, KOTOpas KOAMPYET aHTHTEJIO, IIpeijlaraeMoe B H300pETEHHH.

MeToab1 peKOMOMHAHTHOTO MOJIy4eHHsI IIMPOKO U3BECTHHI B JaHHOM 06JIacTH M
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3aKJIIOYAIOTCA B TOM, YTO 3KCIPECCHPYIOT OEJIOK B IPOKAPHOTHUECKHUX H
3YKapHOTHYECKHX KJIETKaX ¢ MOCJIeAyIOIUM BhIICICHUEM aHTHTENa |, KaK IIPaBHIIo,
OYMCTKOH 10 (hapManeBTHYECKH IPHEMIIEMOi YUCTOTHI. I 9KCIIPECCHH aHTHUTEN B
BBIICYKA3aHHBIX KJIETKAX-X035€BaX HYKJIEHHOBYIO KHCIOTY, KOJHUPYIOILYIO
COOTBETCTBYIOIINE MOIUPHIMPOBAHHBIE JIETKUE H TSKEJIbIe €N , BCTPauBaloOT B
9KCHPECCHOHHBIC BEKTOPHI ¢ IIOMOLILIO CTAHJAPTHBIX METOAOB. DKCIPECCHIO
OCYIIECTBISAIOT B IPUTOJHBIX HPOKAPUOTHYECKUX H 3YKAPHOTHYECKUX KIIETKAX-
xo3sgeBax tuna CHO-knerok, NSO-knerok, SP2/0-knerox, HEK293-knetox, COS-
knetok, PER.C6-kneTox, apoxokeit unu xietok E.coli, ¥ aHTUTENO BBIACISIOT U3
KJIETOK (M3 cynepHaTaHTa UJIH KJIETOK mocie au3uca). O01mue MeToasl
PEKOMOMHAHTHOIO MOJTYYEeHHUS aHTHTEJ XOPOIIO M3BECTHHI B JaHHOM 061acTH u
ONMCAHBI, HAIIpUMep, B 0030pHEIX cTaThax Makrides S.C., Protein Expr. Purif. 17,
1999, cc.183-202; Geisse S. u ap., Protein Expr. Purif. 8, 1996, cc. 271-282; Kaufman
R.J., Mol. Biotechnol. 16, 2000, cc. 151-160; Werner R.G., Drug Res. 48, 1998, cc.
870-880.

Taxum 06pa3oM, OIHMM M3 BapHAHTOB OCYINECTBJICHUS H300pETEHUS ABISETCS
crnoco6 nonydenus 6ucnenu(puIecKoro aHTUTeNA, IPEAIaraeMoro B U306peTeHuH,
3aKJIIOYAIOIHUKCA B TOM, YTO OCYIIECTBISIOT CTAAHH, Ha KOTOPBIX

a) TpaHC(HOPMHPYIOT KJIETKY-X035HHA BEKTOPAMH, COIAEPKAIIAMH MOJIEKYJIbI
HYKJIE€HHOBBIX KHCIIOT, KOTOPBIE KOJUPYIOT YKa3aHHOE aHTHUTENIO;

0) KyJIbTUBHPYIOT KJIETKY-X03SHHA B YCIOBUAX, 06€CIEYHBAIOIUX CHHTE3
YKa3aHHOM MOJIEKYJIBI aHTHTENIA; U

B) BBIACIAIOT YKa3aHHYIO MOJIEKYJly aHTHTeNa U3 YKA3aHHOH KyIbTypHI.

B o1HOM K3 BapHaHTOB OCYIECTBIIEHUS! H300PETEHHS CTaAMs BEIACICHHUS,
yKa3aHHas B IIOANYHKTE B), BKJIIOYAeT NPUMEHEHHE ClIENM(PUIECKOrO
«3aXBaTBIBAIOLIECTO» PEAr€HTa A/ KOHCTAHTHOH 00JacTH Jerkoi nenu (KOTOpHIH,
HalpuMep, ABJISETCS CIeNUDUIECKHUM I KOHCTAaHTHOM 00J1acTy JIErKoi Kanmna- Hid
naM6a-1enyu, B 3aBUCHMOCTH OT TOTO, JIeTKasl Kammna- Wiy JaM6/1a enb IpUMeHseTCs
B OucnenudpuyeckoM aHTHTEINE, NpeylaraeMoM B H306peTeHun). B ogHOM H3
BapHaHTOB OCYUIECTBJIEHHS H300peTeHNs yKa3aHHBIH ClienH(PUUECKH
«3aXBaTHIBAIOMIHUN) JIETKYIO LIENb PEATCHT IPUMEHSIOT B PEKUME CBA3LIBAHUA-U-
smonun). IlpuMepaMu ykasaHHBIX cienuGHYECKHX A1 KOHCTaHTHOM 06/acTH erkoii

LEINH «3axXBaThIBAIONIUX)» PEAr€HTOB SIBISAIOTCSA, HanpuMep, KappaSelect™ u
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LambdaFabSelect™ ¢upmsr GE Healthcare/BAC, 0cHOBO# KOTOPHIX SBISETCS OYEHD
KECTKHH MaTPHKC Ha OCHOBE araposbl, KOTOPEIi obecneunBaeT BEICOKHE CKOPOCTH
NOTOKA U HU3KOe 06paTHOE aBiIeHHE IIPH KpynmHOMacITaGHoM aHanu3e. Mx
0COOEHHOCTBIO SBJISETCS JIUTAHJ], KOTOPBIH CBA3LIBAETCS C KOHCTAHTHOH 06JacThIO
JIeTKOM Kamma- Wik J1aM0Ja-enH COOTBETCTBEHHO (T.€. pparMeHTHl, IMIIEHHEIE
KOHCTaHTHO# 00JIaCTH IETKOH IenH He cBa3bIBaloTcs; ¢ur. 1). Takum ob6pasom, 0b6a
peareHTa 00J1afal0T CIIOCOOHOCTHIO CBA3BIBATHCS C JPYTUMH MOJIEKYJIaMH-MHLICHSIMH,
KOTOPBIC COACPXKAT KOHCTAHTHYIO 00J1aCTh JIETKOH Lenu, Hanpumep, IgG, IgA u IgM.
Jluran el IPUCOEAMHSIOT K MAaTPHUKCY Yepe3 IIeY0 JIHHHOTO THAPOQHILHOrO
creicepa, 4To IeJaeT HX JIETKO JOCTYIHBIMH JUIsl CBA3BIBAHUSA C MOJIEKYJIOM-
MHIIeHBI0. OHHM HaXONATCA HAa OMHOLENOYEYHOM (parMeHTe aHTUTENA, KOTOPHIH
NOJBEPraloT CKPHHUHTY B OTHOIICHHMH KamnIa- HIH JIMbaa-1enu denoBedyeckoro Ig.

bucnenrduueckue aHTHTEIa MOXKHO OTAENSATH OT KYJIbTypalbHOM CPEMb C
MOMOIIBIO OOIMENPHHATEIX POLEAYP OUHCTKH HMMYHOITIOOYIMEOB, TAKHX,
HanpuMep, Kak xpomarorpapus Ha 6enok A-cedapose, xpomarorpadpus Ha
THPOKCHIIANIATUTE, I'elib-3eKTpodopes, nuanus uin adpdunnas xpomarorpadus.
JTHK n PHK, xonupyiouise MOHOKJIOHAILHBIE AaHTUTENA, JIETKO BBIACIATH H
CEKBCHUPOBATH C MOMOLIbIO OOENPHUHATHIX poueayp. KineTku ruGpugoMel MOryT
CyXuTh B KauecTBe ucToyHMKA Takux JJHK u PHK. ITocne Briaenenns JIHK moxHO
BCTpPauBaTh B 9KCIIPECCHOHHBIE BEKTOPBI, KOTOPHIMH 3aTeM TPAHCHEKTHPYIOT KIETKHU-
xo3seBa, Takue kak HEK 293-knerku, CHO-k1eTKM UK KIETKH MHEIOMBI, KOTOPhIE B
IIPOTHBHOM CJIy4ae He MOTYT IPOAYIIHPOBaTh O€JIOK HMMYHOTTIOOYJIMHA, €
MOJIYYCHHEM B pe3yJIbTaTe CUHTE3a PeKOMOMHAHTHBIX MOHOKJIOHAIBHBIX AHTHTEN B
KJIETKax-X035eBax.

BapuaHTh! (MM MyTaHTHI) aMHHOKHCIIOTHOH ITOC/IEA0BATEIbHOCTH
OucnenupuIecKOro aHTHTENA MOIYYaAIOT yTEM HHTPOAYKIMH COOTBETCTBYIONIMX
HyKJIeoTHAHBIX 3aMeH B JIHK anTHTeNna nnu nytem cunTe3a HykneoTuaoB. OqHaKo
yKa3aHHbI€ MONM(UKAIIHH MOXHO OCYIIECTBISAThH TOJBKO B OYEHE OIPAaHHYEHHOM
nuanasone. Hanpumep, Mmogudukanum He JOJKHBI H3MEHATH YKa3aHHBIC BBIILE
XapaKTepPUCTUKH aHTHUTEJIA, Takue Kak IgG-moaknace u CBA3LIBAHHE aHTHUTEHA, HO
MOTYT MOBHIIIATH BEIXOJ PEKOMOMHAHTHOI'O MPOU3BOACTBA, CTA0OMUIBLHOCTD O€IKa HIIH

obJieryatb OYHMCTKY.
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B koHTEKCTE HACTOSIIETO ONIUCAHHUS MOHATHE KKJIETKA-X03AMH» O3HA4YaeT 060t
THIT KJIETOYHOH CHCTEMBI, KOTOPBIH MOXHO CO3/1aBaTh JUISl MOJYyYEHHS aHTHUTEN,
IpeaJiaraéMbIX B HaCTOSAIIEM U300peTeHHH. B 01HOM H3 BapHaHTOB OCYIIECTBIICHHS
U300peTEHHs B Ka4eCTBe KIeTOK-x03seB npumeHsioT HEK293-knerku 1 CHO-kneTkH.

B KOHTEKCTE HacTOAIIETO ONMMCAHUS MOHATHS «KJIETKA», «KJIETOYHAs JIHHUS» H
«KJIETOYHas KyJbTypa» HCIIOJB3YIOTCS B3aUMO3aMEHIEMO, H OHH BCE BKIIOYAIOT
IMOTOMCTBO YKa3aHHBIX KJIETOK. Tak, NOHATUS «TpaHCHOPMAHTHL) U
«TpaHC(OPMHUPOBAHHBIE KIETKH» BKIIOYAIOT IEPBUYHO TPAHCHOPMUPOBAHHYIO KIETKY
¥ BBIBEJICHHBIE U3 HEE KYJIbTYPBl O€30THOCHTEIBHO K KOJIHYECTBY nepeceBoB. Cieayer
NOHHUMATh TAKXKe, YTO IIOTOMCTBO MOXET HE OBITh MOJTHOCTHIO UIECHTHYHBIM I10
coctaBy JIHK u3-3a npon3BOIBHBEIX WIH NpeIHaMepeHHbIX MyTaiuii. [Tox 06beM
U300peTenHs NOANAJaeT BApHaHT NOTOMCTBA, KOTOPHIH 06aaer Takoi xe GpyHKuuei
Wi 6MOJIOrHYeCKON aKTUBHOCTHIO, KOTOpasi OOHapyXXeHa B pe3yIbTaTe CKPUHUHTA
UM 0TOOpaHa y HCXOIHON TpaHCHOPMHUPOBAHHOM KIETKH.

Oxcnpeccus B NSO-kieTkax onucana, Hanpumep, y Barnes L.M. u 1p.,
Cytotechnology 32, 2000, cc. 109-123; Barnes L.M. u np., Biotech. Bioeng. 73, 2001,
cc. 261-270. KpaTkoBpeMeHHast SKCIpeccus onucana, Hanpumep, y Durocher Y. u ap.,
Nucl. Acids. Res. 30, 2002, E9. KiionupoBanue BapuaGeIbHBIX JOMEHOB OINMCAHO Yy
Orlandi R. u np., Proc. Natl. Acad. Sci. USA 86, 1989, cc. 3833-3837; Carter P. u 1p.,
Proc. Natl. Acad. Sci. USA 89, 1992, cc. 4285-4289 u y Norderhaug L. u ap., J.
Immunol. Methods 204, 1997, cc. 77-87. IlpeanoyTuTenbHAas cHCTEMA
kparkoBpeMeHHo# sxcnpeccun (HEK 293) onucana y Schlaeger E.-J. u Christensen
K., Cytotechnology 30, 1999, cc. 71-83 u y Schlaeger E.-J., J. Immunol. Methods
194, 1996, cc. 191-199.

KoHTponupyromue nociieJoBaTeIbHOCTH, KOTOPHIE MOXKHO IPHMEHATH AJIs
IPOKAapHOT, BKJIKOYAIOT, HAIIPUMEDP, IPOMOTOP, HE0OS3aTENBHO MOCIEA0BATENLHOCTD
omneparopa u caiT cBsa3pIBaHHS pubocoM. M3BecTHO, 4TO dyKapHOTHYECKHE KIETKH
UCHOJIB3YIOT IPOMOTOPKI, 3HXAHCEPH! H CUTHAIBI MOJTHAACHHIHPOBAHHUS.

HyknenHoBas KucCIOTa ABIAETCS «PYHKIHMOHAILHO CBI3aHHONY, KO/ OHA
HaxoAMTCs B PyHKIMOHAIBHONH B3aMMOCBS3H C APYIroil HYKJIEHHOBON KHCIOTOM.
Hanpumep, IHK npeanocienoBaTenbHOCTH UM CEKPETOPHOIO JHIEpa
dynxuuoHansHo cBs3aHa ¢ JIHK nonunentuaa, eciiv oHa 3KCIIPECCHPYETCS B BUAE

npenbenka, KOTOPbIH NIPHHUMAET yJacTHe B CEKPEIHH MOJUIENTHA; IPOMOTOP HIIH
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3HXaHcep QYHKIMOHAIBHO CBA3aH C KOAHPYIOIIEH NOCIEN0BATENbHOCTH, €CJIH OH
BIIHSICT Ha TPAHCKPHIILMIO IIOCIEN0BATEIbHOCTH; HIIH CaliT CBA3BIBAaHUSA PHOOCOM
GyHKLHOHANBLHO CBS3aH C KOAUPYIOIIEH MOCIeI0BATENbHOCTBIO, €CIIH OH PACHONOXEH
TaK, 4To0Obl 06€eryaTh TpaHcuanuo. Kak nmpasuio, « pyHKIHOHANBHO CBI3aHHBIE)
O3HayvaeT, Yyro nociaenosarenbHocTu JJHK, momnexanue cBA3BIBAHUIO, SBIISIOTCS
CMEXHBIMH, & B ClIy4ae CEKPETOPHOIO JHAEpa, CMEXHBIMH H HAXOIAUTHCS B PAMKE
cuuThiBaHus. OQHAKO He ABISETCS 00SI3aTENbHBIM, YTOOBI SHXAHCEPHI OBLIH
CMeXHBIMU. CBA3BIBAHUE OCYIIECTBISIOT IIyTeM JTUTHPOBAHHUS B IPHEMJIEMBIX calTax
pecTpukuuH. ECiin yKazaHHBIE CaTHl HE CYIIECTBYIOT, TO COrJIACHO NPUHATOM
NPAKTHKE UCIOJIB3YIOT CAHTETUYECKHE OJIUTOHYKICOTH/IHBIC aaNTOPBI HIIH JIHHKEPBIL.

OuYHCTKY aHTHUTEN OCYMIECTBISIOT VIS TOTO, YTOOBI JJIUMHHHEPOBATH KIETOYHEIE
KOMIIOHECHTHI UJIM ApYrHe 3arpA3HUTENH, HAIpUMED, IPYTHe KICTOYHbIE HYKIEHHOBEIE
KHCJIOTHI UK O€JIKH, ¢ HCIIONb30BaHHEM CTaHJAPTHBIX METOMUK, BKIIIOUas 06paboTKy
wenoybto/JICH, CsCl-63u1uHT, XpoMaTorpad o Ha KOJIOHKaX, 2JIeKTpodopes B
arapo3HOM reji¢ H JIpyrue MeTOAbl, XOpPOLIO U3BECTHBIC B IaAHHOI 061acTH (CM. B
Current Protocols in Molecular Biology, nox pen. Ausubel F. u jp., u3n-so Greene
Publishing and Wiley Interscience, New York, 1987). JIns ouncTKH GEJNKOB AETANBHO
pa3paboTaHbl ¥ HALIUTH IIUPOKOE IPHMEHEHHE Pa3IMYHBIE METObI, TAKHE KaK
appunnas xpomaTorpadus ¢ HCIOIb30BaHUEM GEIKOB MHKPOOPraHU3MOB (HalpuMep,
apdunHas xpomaTtorpadus Ha Genke A uinu 6enke G), HOHOOOMeHHAS
xpomatorpadus (HanpuMep, KATHOHOOOMeHHast (KapOOKCHMETHIIBHEIE CMOJIBI),
aHMOHOOOMEHHAas (AMMHOATHUIILHBIE CMOJIBI) H XpoMartorpadus Ha ocHOBe oOMeHa
CMEIIAHHOTO THIA), THO(UIbHAs ancopbums (HanpuMep, ¢ 6eTa-MepKanTO3TAHOJIOM H
npyrumu nuraggaamu SH), xpomarorpagus ruaipodo6HOro B3auMOAECHCTBHS UIIH
apoMaTH4YeCKo# ajacopbuun (Hanpumep, ¢ penun-cedhaposoi, aza-apeHOPUILHBIMH
CMOJIaMH HJIH M-aMHHO(EHUIO0PHOH KHCI0TOM), MeTalul-XenaTHas ahhuHHas
xpomatorpadus (ranpumep, ¢ Ni(I)- u Cu(Il)-apuuHbiii MaTepuanom), reip-
GunbTpanus u 3neKTpodHOopeTHISCKHE METO/IbI (TAKME KaK Irejlb-31eKTpodopes,
KanuUIApHEIH s1ekTpodopes) (Vijayalakshmi M.A., Appl. Biochem. Biotech. 75,
1998, cc. 93-102).

bucnenuduyeckne 1ByxBajgeHTHBIE aHTUTENA, IPEJIaraeMble B H300pETEHHUH,
OKa3bIBAIOT 6J1aronpusTHOE BO3JeHCTBUE Ha OONBHBIX JIIOAEH, KOTOphIe HYXIAIOTCS B

VEGF- n ANG-2-HanpaBieHHO# Tepamnuu.
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JIByxBaneHTHBIe OucnenuduIecKue anTurena K yenopeyeckomy VEGF u
genoseyeckoMy ANG-2, npeqyiaraeMble B HaCTOSALEM H300PETEHHH, MOTYT HMETh
LeHHBIA POQuIb 3¢ PeKTUBHOCTH/GE30IaCHOCTH H MOTYT OKa3hiBaTh 0J1aronpHATHOS
ACUCTBHE Ha IIALMEHTA, KOTOPBIA Hyxaaercs B aHTH-VEGF- u autu-ANG-2-tepanun.

OnuuM U3 06BEKTOB H300PETCHHUS ABISETCS (papMaleBTHYECKas KOMIIO3HIHA,
KOTOpast COACPKUT aHTHTEJIO, peiaraeMoe B H300pereHun. Jpyrum oGbeKTOM
H300peTeHNs ABJISETCS IPUMEHEHHE aHTHTEa, IPEJIAraeMoro B U300peTeHHH, IS
IPUroTOBJIEHHS papManeBTHYECKOH KoMno3unun. ClaeayonmuM o6beKTOM
H300pETEHHM SBIISETCS CIOCOO NPUTOTOBJIEHUS (hapManeBTHYECKOH KOMITO3HIHH,
KOTOpasi COIEPKUT aHTUTENO, NpeJnaraeMoe B u3o00pereHuu. Eme oquuM 065eKTOM
HaCTOSIIEr0 H300PETEHHUS ABNAETCS KOMIIO3UIIMS, HaIpUMep, hapManeBTHIeCcKas
KOMIIO3MIHs, KOTOpas COACPKUT aHTUTEJIO, PeJIaraéMoe B HaCTOSIEM
U300pETeHNH, NPUTOTOBICHHAS B COYETAHUH ¢ (hapMalleBTHUECKHM HOCHTEJIEM.

B KOHTEKCTE HACTOAIEr0 ONUCAHUSA MOHATHE «(papMaleBTHYECKUH HOCHTEIbY
BKJIIOYAET JIFOOOH U BCE PACTBOPHUTEIH, JUCIEPCHOHHBIE CPEIBI, NOKPBITHS,
aHTHOAKTEpHANbHEIEC H MPOTHBOrPHOKOBBIE ar€HThI, IPHIAIONIHE H30TOHHYHOCTD H
3aMeUIAtonIe abCOPOLUIO areHTHl U T.II., KOTOPhIE SBISAIOTCH GH3HONOTHYECKH
COBMECTHMBIMH. [IpenodYTHTENIbHO HOCUTEIH MOKHO IIPUMEHSTE IS BBEJICHUS
HOJUIeXKAIEeMY JIEYEHUIO HHAUBHYYMY MECTHBIM IIyTeM. Hanpumep, antuteno mwin
COJZIEPXKAIYIO €r0 KOMIIO3HIHMIO MOKHO BBOJUTH HHIUBHAYYMY IyTEM
BHYTPHIJIa3HOTO IPUMEHEHHSI, HAIIpUMeEp, IIyTeM BHYTPHUIJIa3HOMH MHBEKIUH, TaKOH
KaKk MHTPABHUTPEAIbHAas HHBEKIHSA. DTO MOXHO OCYIIECTBIIATE € IIOMOIIBIO
CTaHAAapPTHBIX OPOLEAYp, U3BECTHHIX B JJaHHOH obyacTu (cM., HanpuMmep, Ritter u xp.,
J. Clin. Invest. 116, 2006, cc. 3266-76; Russelakis-Carneiro u ap., Neuropathol. Appl.
Neurobiol. 25, 1999, cc. 196-206 u Wray u ap., Arch. Neurol. 33, 1976, cc. 183-185).

KoMnosunuro, npejnaraeMyio B HaCTOSIIEM H300PETEHHH, MOXKHO BBOJIHUTH C
MOMOIIBIO PA3JIMYHBIX METOJOB, H3BECTHBIX B AaHHOM 00nacTH. Kak n01KHO OBITH
OYEBH/IHO CNCIIHANKCTY B JaHHOH 001acTH, nyTh U/UIH HOPMY BBEACHHUS MOXHO
BapbHpPOBATh B 3aBUCHMOCTH OT TpeOyeMbIX pe3yabTatoB. [l BEeICHHS COEAMHEHHUS,
IIpeiaracMoro B U300pETEHMHU, C IOMOIIBIO ONIPe/ICJICHHBIX IIyTEH BBEACHHS MOXET
0Ka3arbCsi HEOOXOUMBIM HAaHOCHTh Ha COeIUHCHHE IIOKPHITHE U3 MaTepHala,
NPEeNsATCTBYIONIEr0 €r0 HHAKTHBALUY, WM OCYILIECTB/ISATh BBEAECHUE COEAHHEHHUS

COBMECTHO C TAKHUM MaTCpHaJIOM. HaanMep, COCOHUHCHHEC MOXHO BBOOUTH
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HHJUBUYYMY B COOTBETCTBYIOLIEM HOCHUTENE, HAIPUMED, B JIUIIOCOMAX HIIHU B
pasbasutene. K papmaneBTHYECKH NpHEMIEMBIM pa30aBUTENAM OTHOCITCS
¢usnonoruyeckuit pacTBop u BogHble 3a0ydepuBaromue pacTBopsl. K
(GapmaneBTHYECKH IPHEMIIEMBIM HOCHTENSM OTHOCATCS CTEPHILHBIE BOTHBIE
PacTBOPHI MJIM AMCIIEPCHH H CTEPUIIBHBIE OPOIIKH ISl IPHTOTCOBJIEHHS CTEPHIBHBIX
HHBEKUHOHHBIX PACTBOPOB HJIM JUCIEPCHH HEMOCPEACTBEHHO MEPE] BBEICHUEM.
IIpumenenne Takux cpel H areHToB Jyis 061afaromux papManeBTHYECKOH
AKTHBHOCTBIO CyOCTaHLIMH M3BECTHO B JaHHOH 001acTH.

MOXHO NIPUMEHATH LEJIBIH P BOBMOXKHBIX IIyTeH BBEJEHHS, BKIIOYas (HO, HE
OrpaHHYUBAACH TOJIBKO MMH) BHYTPUIJIa3HOE IPUMEHEHHE MIIM MECTHOE HaHECcEeHHE. B
OTHOM H3 BapHAHTOB OCYIIECTBJICHHUS HU300PETEHHs IPUMEHEHHUE ABIAETCS
BHYTPHUIJIA3HBIM M BKIIIOYAET (HO, HE OTPAaHMYHBASCH UMH) IOAKOHBIOHKTHBAIBHYIO
HHBEKIIHIO, BHYTPUYCPENHYIO HHBEKIINIO, HHBEKIHIO B IIEPEIHICIO KaMepy yepes
TeMIIOPaJbHBIA TMMO, HHTPACTPOMAaNBHYIO HHBEKIHIO, HHBEKIIHIO B POTOBHILY,
HHBEKIHIO CeTYATKY, HHBEKIUIO B BOASHUCTYIO BJIAry Iia3a, HHHEKIHIO B CyOTEHOBOE
IIPOCTPAHCTBO IJIa3a HIIM BBEJCHUE C IOMOIIBIO YCTPOHCTBA ¢ 3aMeJICHHBIM
BBICBOOOXKIEHHEM, HHTPABUTPEAIbHYIO HHBEKIUIO (HAIPEMED, HHBEKIHIO B
NEPEAHIO, CPEAUHHYIO HIIH 3aHIO0 00J1acTh CTEKJIIOBHAHOIO Tena). B oqHOM U3
BApHAHTOB OCYIIECTBJICHUS U300pETEHUS IPUMEHEHHUE SBIISETCI MECTHBIM U
BKIII0Ya€eT (HO, HE OTPaHUYHUBASICh TOJILKO HMH) HaHECEHHE IIA3HBIX Kanesb Ha
POTOBHILY.

B oanoM M3 BapHaHTOB OCYIIECTBIEHHs H300peTeHHs Oucnenuduuckoe
AHTHUTENIO MM (papMaleBTHYECKYIO KOMIIO3HIIMIO, IIpeiaraeMoe/IpeaaaracMyo B
M300peTeHUH, IPUMEHSIOT yTeM HHTPAaBHTPEAIbHOrO BBEIEHHS, HATIPEMED, yTeM
HHBEKIMH B CTEKIOBHIHOE TEJIO. DTO MOXHO OCYINECTBISATH C OMOIIBIO
CTaHJAPTHBIX NPOLECAYP, H3BECTHBIX B JJaHHOH obnacTH (cM., HanpuMmep, Ritter u ap.,
J. Clin. Invest. 116, 2006, cc. 3266-76; Russelakis-Carneiro u ap., Neuropathol. Appl.
Neurobiol. 25, 1999, cc. 196-206 u Wray u np., Arch. Neurol. 33, 1976, cc. 183-185).

B HEKOTOPBIX BapHaHTax OCYIICCTBICHUS H300pEeTEHHs TepaneBTHYECKHE
HabopEI, Ipe/IaraeMbple B H300pETEHHH, MOTYT COJEPXKATh OJHY HJIH HECKONBKO J103
OucnennpuIecKoro aHTUTENa B papMaleBTHUECKONH KOMIIO3UIMH, YKa3aHHOH B
HACTOSIIEM OIUCAHUU, IPHEMIIEMOE YCTPOUCTBO JIJIi HHBEKIIHH B CTEKJIOBUIHOE TEJIO

(bapMaIIeBTquCKOfI KOMIIO3UIIMK H HHCTPYKITHIO, NCTATU3UPYIONIYIO IOKA3aHUs I8
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NPHMEHEHUS WHIMBUYYMaM H IPOTOKOJIBI OCYIIECTBIEHHS HHBEKIIMH. B 3THX
BapHaHTaX OCYLIECTBJIEHUS H300PETEHHS] KOMIIO3UIUH, KaK TIPABHIIO, BBOAAT
UHIHBUYYMY, KOTOPBIE HY)XIAIOTCS B JICYEHUH, ITyTEM HHBEKIKH B CTEKJIOBHIHOE
TEJIO. ITO MOXHO OCYIIECTBIIATH C IOMOLIBIO CTAHAAPTHBIX [IPONEAYD, H3BECTHBIX B
JaHHoOH obnactu (cM., HannpuMmep, Ritter u ap., J. Clin. Invest. 116, 2006, cc. 3266-
3276; Russelakis-Carneiro u np., Neuropathol. Appl. Neurobiol. 25, 1999, cc. 196-
206 u Wray u ap., Arch. Neurol. 33, 1976, cc. 183-185).

KoMnos3uuuu MOTYT COlepXKaTh TakxkKe aJbIOBAaHTbl, TAKHE KAK KOHCEPBAHTHI,
CMa4YUBaIOLIKe BENIECTBA, SMYJILraTOPHl H JUCHEPrHpYIoIHe areHThl. OTCYTCTBHE
MHKPOOPraHM3MOB MOXKHO 00€CIIEeYHBATh KaK C IOMOLIBIO MPOLEAYDP CTEPHIN3AIUH
(cM. BBIIIE), TaK M MyTeM BKIIOYCHHMS Pa3lIMYHbIX aHTHOAKTEPUATBHBIX U
NPOTUBOTPUOKOBHIX CPEACTB, TAKMX, HAIIPUMep, Kak napabeH, x10pOyTanoi, GpeHou,
copOHMHOBas KHCIOTA U T.Il. MOXeT oKa3aThcs 1e1ecoo6pa3sHbpIM BKIIOYATh B
KOMITO3UIIHU areHThl JUIs MPHAaHUs H30TOHUYHOCTH, TaKHe KaK caxapa, XJOpH/
HaTpus U T.11. KpoMe TOro, Mo>xHO NPOJOHTHPOBATH a6COPOLHI0 HHBEKITHOHHOM
¢apmaneBTHUECKO# HOPMBI TyTEM BKIIOYEHHS BENECTB, KOTOPHIE 3aMEUISIOT
abcopOuHIo, TAKUX KaK MOHOCTEapaT alIOMMHHUS H JKEJaTHH.

BHe 3aBHCHMOCTH OT BHIOPAHHOIO IIYTH BBEIAEHHS COEAHHEHHS, IPEJIaracMbIc B
HACTOSAIIEM H300PETEHHH, KOTOPBIE MOXHO IIPUMEHATH B IIPUTOLHOM
THApaTHPOBaHHOH QopMme, H/uid GapManeBTHYISCKHE KOMIIO3UIIHH, IPEAIaraeMplc B
HaCTOSIIEM H300pETEHHH, IPUTOTABINBAIOT B BU/E (apMaleBTHIECKH IPHEMIIEMBIX
dopm nexapcTBEHHOro CpPeACTBa ¢ IOMOIIBIO OOIMENPHHSTEIX METOI0B, H3BECTHBIX
CIeNHaIUuCcTaM B IaHHO# oOacTy.

DakTHUYECKHE YPOBHH J103 JCHCTBYIONIMX BEMECTB B PapMaleBTUYECKUX
KOMIIO3HLIUSX, MPEAJIAraéMbIX B HACTOSILEM H300PETEHHH, MOXKHO BAPbUPOBATh IS
IOJIyYEHHUs KOJIMYeCTBa JEHCTBYIOIIErO BELUIECTBA, KOTOPOE SIBsieTCs 3P PEKTHBHBIM
JUTSL TOCTHIKEHHS TPeOyeMOTo TepaleBTHYECKOTO OTBETA Y KOHKPETHOTO NalHeHTa
IIPH MCNIOJIb30BAHUH KOHKPETHOH KOMIIO3HIIMH U IIyTH BBEIEHHUS, HO KOTOPOE HE
SIBJIS€TCSH TOKCUYHBIM IUIS TTallieHTa. BoIOpaHHBI#H ypOBEHE 103 JOJKEH 3aBHCETH OT
pasnuYHBIX papMaKOKHHETHYECKHX HaKTOPOB, BKIKOYAS aKTHBHOCTh KOHKPETHBIX
NPUMEHSAEMBIX KOMIO3HUIINI, IPEIaraéMpIX B HACTOSIIEM H300pETEHUH, Iy Th
BBEJICHUS, ITPOJIOJIKUTENLHOCTS BBEACHHUS, CKOPOCTH 3KCKPEIMH KOHKPETHOTO

IIPUMCHSACMOI'O COCAHHEHNSA, NPOAOJDKUTEIBbHOCTD JICUCHHS, IPyIUe JICKApCTBCHHBIC
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CPEICTBa, COEAMHEHHS H/HIIM MaTe€pHAJIbl, KOTOPBIE HCIIOJIb3YIOT B COYETAHHH C
KOHKPETHBIMH IIPMMEHAEMBIMH KOMIIO3HIIUSMH, BO3PACT, 10JI, BEC, COCTOSIHHUE, 001ee
COCTOSIHHE 3J10POBbS M IPEALIECTBYIOIAs HCTOPHS 00JIE3HHU MTallUEHTa, I101JIEXKAIIEro
JICYEHHIO, U JpyTrHe nNoao0HbIe GaKTOPHI, XOPOIIO U3BECTHEIE B 00JIACTH MEIULMHBL.

Komno3unus nomxkHa G6bITh CTEPHUIBHON U TEKY4el B TOH CTEIEHH, 9YTOOBI
KOMITO3HIIMIO MOKHO OBIIIO BBOJUTH C MIOMOIIBIO HInpuna. [IoMuMo BOIBI
NPEeaNOYTHTEIbHBIM HOCHTENEM ABJISETCS U30TOHUYECKUH 3a0ypepeHHbIi
(GU3HONOTHYECKHH PaCTBOP.

CoOTBETCTBYIOIYIO TEKYIECTh MOXKHO IIOAJCPKUBATh, HAPUMED, IIYTEM
HCIIONB30BaHMs MIOKPBITUS, TAKOTO KaK JICHUTHH, IyTEM HOAAEp:KaHUsA TpeOyeMoro
pa3Mepa YacTHIl B CiIy4Yae MTHUCIEPCHH U IIyTEM IIPUMEHEHHUS MOBEPXHOCTHO-aKTHBHBIX
BeIeCTB. BO MHOTHX cllyyasiX NPeaNOYTHTEIbHO BKIOYATh B KOMIO3HIIUIO ar€HThI
JU1s IPUIaHUS H30TOHUYHOCTH, HallpUMeEp, caxapa, MHOTOATOMHbBIE CIIMPTHI, TAKHE
KaK MaHHHUT UM COPOUT, U XJIOPHJX HATPHSL.

KoMnosunus MoxeT npeacTaBisats co60i ohTaibMHYECKyI0 KOMIO3HIHIO B
dopme zero, conepxallyio JeHCTBYIOLIEE BEMECTBO I CYyOKOHBIOHKTHBAIBHOTO
BBeneHus. OdrarpMuyecKass KOMIO3HIUA B popMe JEno COAEPHKUT MUKPOIACTHIBI
NIPaKTHYECKH YHCTOrO JEHCTBYIOMErO BELIECTBA, HAIpUMep, OHCIeNH(PHIECKOTO
aHTHUTEJa, MPEeNJIaraeMoro B H300peTeHHH. MUKPOYACTHIIBL, COAEPKAIIHE
Gucneuuduyeckoe aHTUTENO, IPEJIaraeMoe B H300pETEHHH, MOFYT OBITh HOTPYKEHbI
B 6HOCOBMECTHMBIH (papMalleBTHYECKH NPUEMIIEMBIH TOJHMED HIIH JTHIHAHBIH
Kancynupyrouui arent. KoMmnosunuu B popme gemo MOXHO aJanTHPOBATh s
BBICBOOOXIEHHUS BCETO MJIM HPAKTHYECKH BCETO JEHCTBYIONMIETO BELIECTBA B TCUCHHE
YATAHEHHOTO NIepHoaa BpeMeHH. IlouMepHbli Wil JIMITMAHBIA MATPHKC, €CJIH OH
IPHCYTCTBYET, MOXET OBITh afallTUPOBaH K pacUICILICHHIO, JOCTATOYHOMY JUIS TOTO,
4TOOHBI TPAHCIIOPTHPOBATLCS OT MECTA BBEAEHUS IOCJIE BEICBOOOKAECHUS BCEro HIIH
IPaKTHYECKOTO BCEro AeHCTBYIOMmEro BemecTsa. KoMmosunus B popme Jeno MOXKET
IPEACTaBIATE COOOH KHAKYIO KOMIIO3HIIUIO, COAEPKAINYIO (papMaleBTHUYECKH
NPHUEMIIEMBIH [TOJIUMEDP W PACTBOPEHHOE HIIH JUCIEPrHPOBAHHOE JEHCTBYIOIIEE
BelecTBo. [locie HHbeKIMH IOIMMEpP 00pa3yeT AeNno B MECTe HHBEKIHH, HAPHMED,

nyTeM oO6pa3oBaHUS Ielis UK OCaXK/ICHHS.
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Jpyrum oOBEKTOM H300peTeHHUs ABIseTCs bucnennpuueckoe aHTUTENO,
npejjiaraeMoe B H300peTeHUH, IpeAHa3HAYSHHOE [T IPUMEHEHHUS IS JICUEHU S
COCYAMCTBIX I'NIa3HBIX 3a00JieBaHHUIA.

OnHUM U3 BapHAHTOB OCYILIECTBJICHHS H300peTeHus sBiseTcs bucnenuduyeckoe
aHTHUTEJIO, IpeAlaraeMoe B H300pEeTeHUH, TpeIHa3HAYCHHOE ISl IPUMEHEHHS IS
JIEYEHHS COCYAMCTHIX TNIa3HBIX 3a00JIeBaHHMM.

Jpyrum o6beKTOM H300pEeTEHHS ABISCTCS yKa3aHHas papManeBTHYECKas
KOMIIO3UIIUs, IPpeIHa3HaYeHHas JJs IPUMEHEHUS JUIS JICUEHHUS COCYAMCTBIX IIa3HbIX
3aboneBaHui.

JpyruM o6BEKTOM H300PETEHHS SABISETCS IIPUMEHEHHE aHTUTENA,
NpeAnaraeMoro B u300peTeHu , sl IPUIOTOBICHUS JIEKAPCTBEHHOIO CPEACTBA
IpeIHA3HAYEHHOro 1S JICUEHHUS COCYJUCTHIX IIa3HBIX 3a00JIeBaHUM.

Jlpyrum o6beKTOM H300peTEeHHUs ABISETCS CIOCOO JIeYeHUs AlHeHTa,
CTpaJaUIero COCYAUCTHIMHU I'JIa3HBIMHU 3a00JICBaHUSAMH, 3aKJIIOYAIOUIMICS B TOM, YTO
BBOJST @aHTHUTEJNO, Npe/jlaraeMoe B U300pETEHHH, TALIHEHTY, KOTOPBIA HYXKAAaeTCs B
TaKkoM JICYEHHH.

IonsATHs «cocyaucTOE rIa3Hoe 3aboJieBaHUE» B «COCYAHCTOE 3a00eBaHHE
rj1a3» B KOHTEKCTE HaCTOSAIIETO ONUCAHUS IPHMEHSIOT B3aHMO3aMEHSIEMO, U OHH
BKJIIOYAIOT (HO, HE OTPAHUYHMBASCH TOJIBKO HMH) CHHAPOMEI BHYTPHIJIA3HOMH
HEOBAaCKY/IAPU3ALMH, TAKHE KaK AuabeTHuecKkas peTHHONATHS, J4abeTHYECKH OTEK
XKEJITOTrO MATHA, PETPoJIeHTanbHas GubpomIa3us, HeOBACKyJIApHAs IIayKoMa,
OKKJIIO3HH BEH CE€TYATKH, OKKIIIO3HH HEHTPAJIbHOH BEHBI CETYATKH, JeT€HEpAIH
XKEJITOTO MATHA, BO3pacTHAs JAET€HEPanHs )KeJITOro ATHA, MUTMECHTHBIM PETHHHT,
peTHHAJIbHAg aHT'MOMAaTO3Has Npoyindepanus, TeJeaHTHIKTa3Hsl KEITOTO MSATHA,
UIIEMHUYECKAss PETUHOIIATHS, HEOBACKYJISIpH3alUs paayXHOM 000I04KH,
BHYTPHIJIa3Has HEOBACKYJIAPH3allUsl, HEOBACKYJISIPU3AIMSI POrOBHIIE,
HEOBACKYJIPH3alUs CETYATKH, XOpPOUAaibHasi HEOBACKYJISPU3AIlMs U JAereHepalus
ceryatku (Garner A., Vascular diseases, B: Pathobiology of ocular disease, A dynamic
approach, nox pex. Garner A. u Klintworth G.K., 2-oe u3a., u3n-so Marcel Dekker,
New York, 1994, cc. 1625-1710). B KoHTeKCTe HACTOAIIETO OMUCAHUS COCYIAHCTOE
riasHoe 3a00jieBaHUE BKIIIOYAET JNIOObBIE MAaTOJIOTHYECKHE COCTOSHNUS, OTIIMYAIOIIHECH
HU3MEHEHHOU WJIM HeperyaMpyeMo nmponudepanneil 1 HHBa3ueil HOBBIX KPOBEHOCHBIX

COCYIOB B CTPYKTYPhI TKaHEH riia3a, TAKMX KakK CeT4aTKa MM pOoroBuua. B ogHoM M3
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BapHAaHTOB OCYIIECTBIICHHUS U300PETEHUS COCYIUCTOE Ila3Hoe 3a00JIEBaHHE
BBIOUPAIOT M3 IPYNIbI, BKIIOYAIOMIEH: BIaXHYI0 BO3PACTHYIO J€r€HEPAIHIO KEITOI'0
nsTHa (BraxxHas popma AMD), cyxyro BO3pacTHYIO JlereHEPAIMIO KEITOro MATHA
(cyxas popma AMD), nuabernueckunit orek xenroro naraa (DME), IHCTOMIHBIH OTEK
xentoro nartHa (CME), HenponudepaTuBHyo 1uabeTHYECKYIO PETHHONATHIO
(NPDR), nponudepatuBHyto nuaberndeckyio petunonatuio (PDR), nucTonaublii
OTEK XKEeJITOTO IATHA, BACKYJIMT (HallpUMEP, OKKJIIO3UsI HEHTPAIBLHON BEHBI CETYATKH)
HanuuodeMy (0TeK OMCKa 3pUTENBHOTO HEPBA), PETHHHT, KOHBIOHKTHBHT, YBEHT,
XOPOHIHUT, MyIbTH(HOKANLHBIH XOPOUIUT, THTOILIA3MO3 Iiiasa, GiedapuT, «Cyxoi
rias3» (Gonesns lllerpena) u apyrue opranbMUUecKue 3a60JIEBaHNA, IPU KOTOPBIX
riaasHoe 3abojieBaHHe WM HApYIIEHHE aCCOIMUPOBAHO ¢ HEOBACKyJIapu3alnuei riasa,
NPOCAYHBAHHEM M3 COCYJIOB H/MJIM OTEKOM ceT4aTKd. Takum obGpasom,
Oucnennduyeckue aHTHTENA, IpeUlaraeMble B M300pETEHHH, MOXHO IPHMEHATD IS
NPEeAYNPENKACHUS U JIeYeHUs BlIaxXHoH popmbl AMD, cyxoit popmer AMD, CME,
DME, NPDR, PDR, 61edapura, «cyxoro riasa» 4 yBeuTa, IpeIOYTHTEIBHO TAKKE
BiaxHoH Gpopmsel AMD, cyxoit dopmbt AMD, 6iepaputa u «CyXxoro riasan,
npeanouturensbHo Takxe CME, DME, NPDR u PDR, npeanoytutenbHo Takxe
OnedapuTa M «CYXOro riasay, B YaCTHOCTH BIaXHOH Gopmbl AMD u cyxoii popMbl
AMD, a taxxe Hauboyee NPEANOYTHTENBHO BaXHOH Gpopmbl AMD. B HekoTOpBIX
BapHaHTaxX OCYUIECTBACHHUA H300peTeHNs IIa3Hoe 3ab0/ieBaHue BEIOMPAIOT U3 IPYIIIIH,
BKJIIOYAIOIIEH BJIaXXHYIO BO3PACTHYIO AE€TE€HEPAIHIO XKEeITOro NATHA (BaaxHas ¢popMa
AMD), OTek CeTYaTKH, OKKJIIO3UH BEH CETYATKH, PETPOJIEHTANBHEYIO GHOPOIIA3HIO 1
JHabeTHYECKYIO PETHHONATHIO.

Hpyrue 6oye3HH, aCCOMUPOBAHHBIE C HEOBACKYIPU3al[HEH POrOBHUIIb,
BKJIIOYAIOT (HO, HE OTPaHUYHBAsACH TOJIHKO HMHM) SIIHMIEMHYECKHH
KEPaTOKOHBIOHKTHBHUT, N€(UIHT BUTAMUHA A, IICPEHOIICHHE IOJI0XKEHHOTO BPEMEHH
KOHTaKTHBIX JINH3, aTONUYECKHH KEPATUT, BEpDXHUH IMMOUYECKHI KepaTuT, ITEPUTHIA,
CyXxoii kepaTuTt, 6ose3nb lllerpena, po3oBsle yrpu, QUIEKTEHYI03, CH(HINC,
MHQEKLUUH, BRI3BIBAEMBIC MUKOGAKTEPHSIMH, JIUIHHBIE JET€HEPAIIUH, X HMHUECKUE
0XOTH, OaKTepHAJILHBIE SA3BBI, TPUOKOBBIE A3BbI, HHPEKIMH, BEI3LIBAEMbIE BHPYCOM
repreca IIpocToro, HHQEKINH, BEI3BIBAEMbIE BUPYCOM OIOSCHIBAIOIIErO JHILAS,
npoTo30iHbIe HH(EKLHH, capkoMy Kamommu, s38y MypeHa, kpaeByo fereHepanuio

Teppuena, kpaepoif kepaTonu3HC, PeBMaTOMIHBIN apTPUT, CHCTEMHYIO KPACHYIO
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BOJIYAHKY, IOJINAPTPHUT, TPAaBMy, capkouio3 Berenepa, ckiepurt, 6one3nsr CTuBEHa-
JIKOHCOHA, epU(UIONAHYIO PATHAIBHYIO KEPATOTOMHIO U OTTCPKEHHE
TPaHCIUIAHTATa POTOBHIIBL.

3aboeBaHus, aCCOLMHPOBAHHBIE C PETHHAIBLHON/XOPOHAANEHOM
HEOBaCKyJIIpHU3allKe, BKIIOYAIOT (HO, HE OTPAHHYUBASCH TOJIBKO HMH)
AHabeTHYECKYIO PETHHONATHIO, IeT€HEPALHIO JKEITOrO MATHA, CEPIIOBHAHOKIETOYHYIO
aHEMHUIO, CAapKOHJ, CHUIINC, ICEBJOKCAHTOMY 3JaCTHYECKYIO, Oone3ns IlemxeTa,
OKKJIIO3UIO BEH, OKKJIIO3HIO apTepHii, 0OCTpyKTHBHOE 3a00JIeBaHUE COHHOU apTepUH,
XPOHMYECKHH yBEUT/BUTPHUT, HHPEKIUH, BBI3bIBAEMble MHKOOAKTEPUAMH, 6OJIE3HD
JlaiiMa, CHCTEMHYIO KPaCHYIO BOJNYaHKY, PETPOJICHTAIbHYIO pubporiasuo,
INUTMEHTHBIH PETHHHUT, OTEK CETYATKHU (BKIIIOYAs OTEK XKEJITOro IsATHA), 6onesHp Usna,
Oonesub bexuera, HHGEKNMH, BRI3BIBAIOLINE PETHHHT HIIK XOPOHIHT, CHHAPOM
IpeIIIoJIaraeéMoro rjiia3Horo rucromjiaiMosa, 6oye3up becra, MUONMIO, AMKH JUCKa
3pUTENILHOrO HepBa, 6one3ws Illtaprapara, TyGepKyses cocyqucToi 060109Ku
riasHoro s01o0xa (TyOepKyse3Hblil YBEUT), XPOHHUECKOE OTCIOEHHE CETUaATKH,
CHHJIPOM THIIEPBA3KOCTH, TOKCOIIJIa3MO03, OCIOXKHEHHUS, CBA3aHHbIE C TPABMOI U
BO3JICHCTBHEM Jasepa. JIpyrue 60ye3HH BKIIOYAIOT (HO, HE OTPaHHUYMBAasICh TOJIBKO
MMH) O0JIE3HH, ACCOIMUPOBAHHEIE C IOKPACHEHHEM (HEOBACKYJIApH3alHs yIia), H
Oose3Hu, BEI3bIBaEMBlE aHOMANbHOM poiudepanueii uGpoBacKyIApHOH HIH
¢uGpo3Ho# TkaHH, BKIIIOYast Bce HOPMBI MpoiuepaTHBHON BUTPHOPETHHOMATHH.

Petponenranbnas ¢pubponnasus (ROP) npencrapiser coboit 3a601eBaHKe Iasa,
KOTOpOE Nnopa)aeT IPEeXACBPEMEHHO POAUBIINXCS AeTei. BeposTHO, OHO BBI3BIBAETCS
A€30praHU30BaHHBIM POCTOM KPOBEHOCHBIX COCYIOB CETYATKH, YTO MOXKET NPHBOJUTE
K pyOLIEBaHHIO U OTCIOEHUIO ceTuaTku. ROP MoxeT 6ITh 1260 B MOXET CIIOHTAHHO
YCTPaHATBLCA, HO MOXKET B CEPbE3HBIX CIydasX MPHBOAMUTH K CIeNoTe. B menoM, Bce
HEJIOHOLICHHbIE JeTH UMeI0T puck ROP, a oueHb» HU3KHUI BeC IPH POXKIAEHUHU SBISETCS
JOTOJIHATENBHBIM (PaKTOPOM pucKa. Kak TOKCHYHOCTH KUCIOPOJa, TaK U
OTHOCHTEJIBHO THIIOKCHS MOTYT IPUHHUMATH yYacTHe B pa3BUTHH ROP.

JlereHepanus xeNTOro NsTHa NpeACTaBIseT o060l MEAUIIMHCKOE COCTOSIHHE,
BCTpeYaroleecs riIaBHeIM 00pa3oM y MpecTapeibiX JI0AeH, IpH KOTOPOM LEHTD
BHYTPEHHEH BBHICTHIIKH Ijla3a, H3BECTHBIH KaK XeJIToe MATHO (MaKyJa) CeTYaTKH,
HUCTOHYAETCS, aTPOYHUPYETCS U B HEKOTOPHIX CIydasX KPOBOTOUMT. DTO MOXKET

NPHBOJUTH K CHUXKCHHIO ICHTPAJIbHOTO 3pE€HUS, UTO BJIEUYET 34 coboit OTCYTCTBHE
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BO3MOXHOCTH BHJIETh MEIKHE JETAJIHU, YUTATh WM pa3iuyarh jauna. CoriacHo
AMepukaHcKol akageMuu odransmonoruu B Coequnennsix IllTarax 310 sBasiercs
NMPUYMHOHN MOTEPH UEHTPATLHOIO 3peHus (CIEIOTHI) y MI0oAei Bo3pacToM crapuie 50
net. XoTs HEKOTOPbIE AUCTPOGHH KEATOTO MATHA, KOTOPHIE MOpaXaloT 6olee
MOJIOABIX HHANBHAYYMOB, HHOTZJa 0003HAYAIOT KaK JereHepanus XeJIToro MaTHa,
NOHATHE, KaK IPABHJIO, OTHOCHTCS K BO3PACTHOH JAereHepaluu kenroro mnaraa (AMD
unu ARMD).

Bo3pacTHas nerenepanus xeinToro niTHa HAYHHACTCS C XapaKTEPHBIX
OTJIOXKEHHIH XKEJITOrO LBETa, HA3HIBAEMBIX JPY3aMH, B MakyJje (eHTpaabHasd 00nacTh
CeTYATKH, KOTOpas 00eCneYnBaeT AeTaJH3HPOBAaHHOE LIEHTPAJILHOE 3PEHHE,
Ha3bIBaeMas IMKOM), MeXIy IIUTMEHTHBIM SMUTEIHEM CETYATKH U HU3JIEKaIeH
COOCTBEHHO COCYAUCTOH 0607109KOi ri1asa. BonbIMHCTBO o€ ¢ yKa3aHHBIMH
paHHHMH U3MEHEHHAMH (KOTOpBIE Ha3bIBAIOT BO3PACTHOM MaKyJonaTuei) UMeloT
xopouiee 3peHue. Y JIOAeH ¢ Apy3aMH MOXXET pa3BUBaThCs 3amylienHas ¢popma AMD.
PHCK 3HAUHMTENBHO BO3PACTaeT, KOrAa APY3bl CTAHOBSATCS KPYNHBLIMH U
MHOTOYHCIICHHBIMU U CBSA3aHHBIMM C HApYIIEHHEM B CJIO€ IUTMEHTHPOBAHHEIX KJIETOK
IO/ XEITHIM NATHOM. KpynHbie u MATKHe Ipy35I CBI3aHBI ¢ MOBLIICHHBIMU
OTJIOXKCHHSAMH XO0JECTCPHHA U MOTYT pEarupoBaTh Ha JICYEHHE CHHKAIOIIUMH
XOJIECTEPHH cpeAcTBaMH MK Peo-npoueaypy.

3anymennas ¢popma AMD, oTBeTCTBeHHAs 32 NyGOKYIO (NOJTHYIO) IOTEPIO
3pEHUs, UMEET BE GOPMBI: CYXYIO H BJIAXHYIO. 3aTpardBaooiias NeHTPaIbHYIO SMKY
reorpaduyeckas atpodus, cyxas Gpopma sanymenHoit AMD, SBnsieTcs pe3yIbTaToM
aTpoHH €10 NUTMEHTHOTO SMHUTENHS CETYATKH, PACTIOI0KEHHOTO O] CETYATKOI,
9TO NPUBOJAHT K NOTEPE 3PEHUS B pe3yJIbTaTe NOTEPH PoTOpenenTopoB (Manodex u
K0J10049€K) B IEHTPaNbHOH 061acTH ry1a3a. X0Ts AJIst 9TOTO COCTOAHHSA OTCYTCTBYET
nevenne, HaunoHalIbHBIM HHCTUTYTOM TIJia3a ¥ APYTUMH OpPraHHU3AIUIMHU
IPOAEMOHCTPUPOBAHO, YTO BUTAMHHHBIE JOOABKH C BRICOKHMH J03aMH
AHTHOKCUIAHTOB, JIOTECHHOM M 3€aKCAHTHHOM 3aMeIUISIOT pa3BUTHE CYyX0oi GOpMBI
ACTEHEepalLUH XKEJITOr0 NATHA Y HEKOTOPBIX NMALUEHTOB, yIy4inas BU3yalbHYIO
aKTUBHOCTb.

Petunut nurmentHeiit (RP) npencraBasier co0oi rpymiy reHeTHIECKHX
cocTosHuH rina3a. llpu nporpeccupoBanun cuMntoMoB RP, kax npasuno, Ho4Has

CJIENOTa NPEeAMICCTBYET TYHHCIBHOMY 3PEHHIO B TEYEHUE pAaaa J€T U JaXe
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necatuieTuii. Maorue monu ¢ RP He craHoBsiTcs GpopmanbHo cienbiMu 10 40 wim 50
JET U COXPaHAIOT HEKOTOPOE 3PEHHE B TEUCHHE BCEH KU3HU. Y JIPYTUX B pe3yJbTare
RP passuBaercs mosjHas ciiernoTa, B HEKOTOPBIX CIIy4asX Jaxe YKe B JE€TCTBE.
Passutne RP B xaxaoM ciydae siBisieTcst pa3nuyHeiM. RP aBisgercs THoMm
HACJICACTBEHHOM NUCTPOQHH CETYATKH, T.€. OTHOCHUTCS K I'PYIIIE HACIEACTBEHHBIX
HapylmICHU M, IPU KOTOPHIX aHOMaNUK (poToperentopoB (MaloYKu B KOJIOOYKH) HIIH
peTHHANIBLHOTO MUrMeHTHoro anutenus (RPE) ceTuaTku npuBOaMT K
nporpeccupymoinei norepe speHus. IlopaxxeHHple HHIUBUAYYME! CHaYala CTPagaroT
HapyIIeHHOH aJjanTalMed K TEMHOTE MJIM HUKTajJonue# (KypuHas (HO4YHas) ClIEnoTa),
3aTeM CHH)XEHHEM NEepHPEPHUECKOro Mo 3peHHs (TaK Ha3bIBA€MbIM TYHHEJIbHBIM
3pEHHEM) U HHOTJa O3JHee B MpoIecce Pa3BUTHS 0OJIE3HH CHUKEHHEM
HEHTPAJIBHOI'O 3pEHHS.

MaxynspHbiil 0T€K (OTEK JXEITOro MSITHA) UMEET MECTO, KOTIa XUIKOCTh U
GeJIKOBBIE OTIOXKEHHS! COOHPAIOTCS Ha MaKyJle WM 110 MaKyJIO# rjia3a, HeHTpaabHOR
00JIaCTBIO XKENTOTO IBETAa CETYaTKHU, BBI3bIBas yTOJNIIEHUE U HaOyxanue. Habyxanue
MOJXXET HCKa)XaTh [EHTPAJIbHOE 3PEHHE YETIOBEKA, IOCKOJIBKY XKE/ATOE MATHO
HaXOJMTCs BOJIU3Y IEHTpa CeTYaTKH Ha 3aJHel CTeHKE IJIa3Horo s610ka. JTa 061acThb
COOEPXKHT IJIOTHO YIAKOBAHHBIC KOJIOOUYKH, YTO 0OECIIEUHBAET OCTPOE, ICHOE
IEHTPAIbHOE 3pEHHUE, NO3BOJIAIONIEE YeJIOBEKY BUIAETh (OPMY, LBET H JETAIH,
KOTOPBIC HAXOAATCA HENOCPEACTBEHHO HA IMHUM B3TAAa. [{IHCTOMIHBIN MaKyIsApHBINH
OTEK ABJISAETCA THIIOM MaKyJsApPHOIO OTE€Ka, KOTOPHIN BKJIIO4YaeT 00pa3oBaHUE IHCT.

KOM6HHI/IDOBaHHLIe tepanun: CoriaacHo HCKOTOPBIM BapHaHTaM OCYHICCTBJICHHUA

n3obpereHus GucnenudpuIeckoe aHTUTENO0 WK papMaleBTHIECKYIO KOMIIO3HITHIO,
npeziaraeMoe/npeuiaraeMyo B H300peTeH!H, IPAMEHSIOT HHANBUAYalbHO (Oe3
JIOIIOJIHUTENHHOTO TEPANEBTHYECKOT0 CPEACTBA) ISl JICUCHHUS OJJHOTO HUJIH HECKOJIBKO
IJIa3HbIX 3a00JeBaHui, yKa3aHHBIX B HACTOSINEM ONHCAHHMU.

CoriacHO ApyruM BapHaHTaM OCYILECTBICHHS H300peTeHu:A OucnenuduIecKkoe
AQHTHTEJIO UIH (papMalleBTUYECKYIO KOMIIO3HIIMIO, Mpe/iaraeMoe/ipeilaraeMyIo B
U300peTEeHHH, IPUMEHSIOT B COYETAHHH C OJHHMM MJIM HECKOJIBKAMH
JONOJMHUTEIbHBIME TEPANEBTUYECKUMH CPEACTBAMHU HIIH METOJAMH IS JICYECHUS
OJHOTO HJIM HECKOJBLKO IlIa3HbIX 3a00JieBaHUii, YKa3aHHBIX B HACTOAMIEM ONMCAHHUH.

B npyrux BapuaHTax OCyIIECTBICHHS H300peTeHUs OHCHEUPHIECKOE AHTUTENO

vid GapManeBTHYECKYI0 KOMIIO3HIIMIO, NIpe/ijiaraeMoe/peaiaraeMyio B H306peTeHHH
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IPUTOTABIMBAIOT B COYETAHUHU C OJIHUM HJIA HECKOJIbKHUMH HOIMOJIHATEILHBIMH
TEepaneBTHYECKHUMH CPEACTBAMU M NPHMEHSIOT JUIS JICUEHHUS OJHOT0 UJIH HECKOJBKO
riIasHbIX 3a00JIeBaHUM, YKa3aHHBIX B HACTOSIIEM OIIMCAHHUH.

B HeKOTOpPBIX BapHaHTax OCYNIECTBICHHS U300peTeHUsI KOMOUHUPOBAHHEIE
TE€panuH, MPeJICTABJICHHBIE B HACTOSIIEM ONUCAHUM, HPEAYCMAaTPHUBAIOT BBEICHHE
Oucnennduyeckoro anTuTeNa WK GapManeBTHYECKON KOMIIO3HIUH,
npeaaaraeMoro/npesiaraeMoi B H300peTeHUH, OCIEA0BATENbEO ¢ OJHHM HIIH
HECKOJIbKHMH JONOJHHTEIbHBIMU TEPAEeBTHYCCKUMH CPEACTBAMH IS JICYEHHU
OJIHOTO MJIM HECKOJIBKO TJIa3HbIX 3a00JieBaHUM, YKa3aHHBIX B HACTOSIIEM ONUCAHHH.

JlomOTHUTENbHBIE TEPAaNIeBTUYECKHE CPEICTBA BKIIOYAIOT (HO, HE OrPAHMYUBAACE
TonbK0 UMH) TpunTopanun-TPHK-cunrTerasy (TrpRS), EyeOOl (narunupoBanusiii
auTu-VEGF anrtamep), ckBanamu, RETAANE™ (anekopraBa anerar B BHJE A€IO-
cycnensun; ¢pupma Alcon, Inc.), mponexkapctBo komOpetactatuna A4 (CA4P),
MACUGEN™, MIFEPREX™ (mudenpucton-ru486), cyGTeHOH, TpPHAMIIHHOJIOHA
aleTOHHUJ, HHTPABUTPEAIbHBIH KPUCTAJUIMYECKUH TPHAMIIKMHOJIOHA AlleTOHMI,
npuromactar (AG3340-cHHTEeTHYECKHH HHTHOUTOP MATPUYHBIX METAJJIONPOTEHHA3,
¢upma Pfizer), diynunonoHa aneToru (BKJIt0Yas BHyTPHUINIA3HOR HMIIJIAHTAT
¢aynunonona, ¢pupma Bausch & Lomb/Control Delivery Systems), HHrHOHTOpPEI
VEGEFR (¢pupma Sugen), VEGF-Trap (¢pupma Regeneron/Aventis), HHTUGHTOPBI
THpO3WHKHHA3HOro peunentopa VEGF, takue kak 4-(4-6pom-2-¢ TopaHUIHHO)-6-
MeTOKCH-7-(l-MeTuNnUnepuANH-4-HIMETOKCH )X uHa30uH (ZD6474), 4-(4-pTop-2-
METHIMHAO0-5-HI0KCH)-6-MEeTOKCH-7-(3-TUPPOTUANH- | - HIIIPOIIOKCH )X HHA30IHH
(AZD2171), parananu6 (PTK787) u SU1 1248 (cyHUTHHHO), THHOMH/ B HHTUGUTOPEI
GbyHKnuM nHTErpUHa 6eTa-3, ¥ AHTHOCTATHH.

Jpyrue gapmaneBTHYECKHE TepanKu, KOTOPLIE MOXHO IIPHMEHATh B COYETAHUHU
¢ OucnenudpuUeckiM aHTHTEIOM WK (apMalleBTHYECKOH KOMIO3HLIMEH,
npeiaraeMeIM/IpeuiaraeMoil B H300peTeHHH, BKIIIOYAIOT (HO, HE OIPAaHMYUBAsACH
ToJabKO MMH), VISUDYNE™, npumeHsieMbiii BMecTe ¢ HeTepMudeckuM nasepom, PKC
412, snposroH (bupma NeuroSearch A/S), Heltporpodudeckre pakTopsl, BKII0OYas B
KayeCTBe IIPUMEPa IIMajibHbIH HeHpoTpoduueckuil GpakTop U MHATHAPHBIHA
Heliporpoduueckuil paxTop, nuartasem, rop3onamuj, pororpon (Phototrop), 9-nuc-
peTHHANb, rIMa3HbIE JIEKAPCTBEHHBIE cpe/icTBa (BKIOoYas axo-tepanuio (Echo

Therapy), Bxmiouas pochonrna Hoxua uiu 3XoTHODAT, UIIK HHTHOUTOPH! YTOIBHOM
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anrunapasel, AE-941 (pupma AEterna Laboratories, Inc.), Sirna-027 (¢pupma Sirna
Therapeutics, Inc.), nerantauu6 (¢pupma NeXstar Pharmaceuticals/Gilead Sciences),
HEHPOTPOGHHEI (BKJIIOYasi TOJNBKO B KayecTBe npumepa, NT-4/5, pupma Genentech),
CandS5 (¢pupma Acuity Pharmaceuticals), INS-37217 (¢pupma Inspire Pharmaceuticals),
aHTArOHMCTH HHTEIPHMHA (BKJIIOuas npenapathbl ¢upm Jerini AG u Abbott
Laboratories), EG-3306 (¢upma Ark Therapeutics Ltd.), BDM-E (¢pupma BioDiem
Ltd.), TanunomMun (npuMeHseMsli, HanpuMmep, Gupmoii EntreMed, Inc.),
kapauorpodpun-1 (dupma Genentech), 2-metokcuscrpanuon (Grupma
Allergan/Oculex), DL-8234 (¢pupma Toray Industries), NTC-200 (¢pupma Neurotech),
TeTparuoMonubaar (Muunranckuit Yausepcuter (University of Michigan)), LYN-
002 (¢pupma Lynkeus Biotech), coenunenne u3z mukpoBomopocieit (pupma
Aquasearch/Albany, Mera Pharmaceuticals), D-9120 (¢pupma Celltech Group pic),
ATX-S10 (Hamamatsu Photonics), TGF-6era 2 (pupma Genzyme/Celtrix),
HHrHOHTOPH! THpPO3HHKUHA3 (Gupmbl Allergan, SUGEN, Pfizer), NX-278-L (¢pupma
NeXstar Pharmaceuticals/Gilead Sciences), Opt-24 (¢pupma OPTIS France SA),
HEeWPONPOTEKTOPHI raHriueB Knertok cerdatku (Gupma Cogent Neurosciences), N-
HUTPOTIHpa3oJibHbIe Tpou3BoaHbIE (pupma Texas A&M University System), KP-102
(bupma Krenitsky Pharmaceuticals), nukiocnopus A, «orpaHH4eHHYIO
TPAHCJIOKALMIO CETYaTKM», poToauHaMuyeckyio Tepanuro (PDT) (Bxmouas (TonbKo B
Ka4yecTBe NMpHMepa) penentopHanpasiennyo PDT, ¢upma Bristol-Myers Squibb, Co.;
nopbumMep HATpHs I HHBbEKIUH coBMecTHO ¢ PDT; Beprenopdun, pupma QLT Inc.;
pocranopdun, npuMeHseMslii copmectHo ¢ PDT, ¢pupma Miravent Medical
Technologies; Tananopdun HaTpus npumensiemsiii coemectao ¢ PDT, ¢pupma Nippon
Petroleum; MmoTekcadun morenus, pupma Pharmacyclics, Inc.), aHTHCMBICTOBBIE
OJIMTOHYKJIEOTHIBI (BKIIOYasl TONBKO B Ka4eCTBE MPUMEpPA, IPOAYKTHI,
npotectupoBannble pupmoit Novagali Pharma SA u ISIS-13650, pupma Isis
Pharmaceuticals), nasepryio ¢poToxoarynsunio, 06paboTKy Apy3 1a3epoM, XHPYPIHIO
MaKkyJISIpHBIX pa3pbIBOB CETYATKH, XHPYPrHIECKYIO TPAHCIOKAIHIO MaKYJIbl,
HUMIUTAaHTHPY€EMEIE MUHHATIOPHBIE TENIECKONBI, anrnorpaduio Phi-asuxenus
(M3BECTHYIO TaK)Ke KaK MHKpOJIa3epHasi Tepanus Wil aHruorpadus GpuaepHbIx
cocy0B), 60MOapAHPOBKY IPOTOHHBIM IIyYKOM, MHKPOCTHMYJIHPYIOILYIO TEPAIHIO,
XUPYPTHIO 110 IOBOJY OTCJIOCHHS CETYATKH U ONEPAlHIO HA CTEKJIOBHAHOM TEJIE,

OTlepanuIo BAaBIMBaHus ceprl, onepanuio B cyoMakyispHoil 06iacTH,
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TPaHCIYNMHJLISPHYIO TePMOTEpaIHtIo, Tepanuio orocucreMsl I, npumenenue PHK-
unteppepennun (PHKi), skcTpakopnopanshbiit peodepes (M3BeCTHBIN Takxke Kak
MeMOpanHas quddepeHnanpHas GUIbTPalKs U peOoTEPaNus), HMILUIAHTALUIO
MHKPOYHIIOB, TEPANIHIO CTBOJIOBBIMH KJIETKaMH, T€HHYIO 3aMECTHTEIIbHYIO TEPAHIO,
TCHHYIO TEPAIHIO Ha OCHOBE pHOO3UMOB (BKIIIOYAsi TEHHYIO TEPAIHIO C
HCIOJB30BaHHMEM JJIEMEHTa OTBETA Ha runokcuio, pupmel Oxford Biomedica;
Lentipak, Genetix; rennas tepanus PDEF, pupma GenVec), TpanciianTanuo
doTopenenToOpHBIX/pEeTHHANBHBIX KIETOK (BKJIIOYas TPAHCILUIAHTHPYEMEBIE
SHHUTENANbHBIE KIETKH ceTyaTtku, pupMma Diacrin, Inc.; TpaHcmiaHTaT KJIIETOK
cerqarkd, pupma Cell Genesys, Inc.) u akynyHkTypy.

JIroboe aHTHAHTHOTeHHOE CPEACTBO MOXKHO IPUMEHATH B COYETAHUH C
O6ucnenupuIeCKUM aHTUTENOM MK (papMaleBTHYECKONH KOMIIO3MIHUH,
npeanaraeMeIM/peiaraeMoi B H300peTeHnH, BKIoYas (HO, HE OrPaHHYHMBAACH
TONBKO UMHM) yKazaHHble y Carmeliet u Jain, Nature 407, 2000, cc. 249-257. B
HEKOTOPBIX BapHaHTaX OCYINECTBICHHS H300peTeHUsI aHTHAHTHOTE€HHOE CpeICTBa
npencTasiseT coboi apyroi antaronuct VEGF winun antaronucr penentopa VEGF,
Tako# kak BapuanTel VEGF, dparmenTs pactBopumoro penentopa VEGF, antamepsl,
obnanaromue crioco6HocThIO 6okupoBate VEGF unu VEGFR, »elitpanusyiomue
antutena K VEGFR, Huzkomonexynspasie HHru6uTOps Tposuekuaas VEGFR u
moOble uX KOMOMHALMH, ¥ OHY BKIO4YaloT aHTH-VEGF antameps! (Hanpumep,
neranTasub), paCTBOPHMBIE PEKOMOHHAHTHBIC PENCIITOPHI-IOBYIIKH (HalpUMep,
VEGF Trap). B HekoTOpHIX BapHaHTaxX OCYIIECTBICHUS H300PETEHHS
QHTHAHTHOI'€HHOE CPEACTBO BKJIIOUYAET KOPTUKOCTEPOUIBI, AaHTHOCTATHUECKHE
CTEepPOH/IbI, AHEKOPTAaBa al€TaT, aHTHOCTAaTHH, JHIOCTAaTHUH, MaJIble HHTEP(EPHPYIOLIHE
PHK, cumxaromue skcnpeccuro VEGFR unu nmuranna VEGF, cpencrba noct-VEGFR-
O10Kabpl HA OCHOBE HHTHOUTOPOB THPO3HHKHHA3, MHru6uTOpsl MMP, IGFBP3,
6snokaropsl SDF-1, PEDF, ramma-cekperasy, nenbra-nofao0HbIi murans 4,
aHTaroOHUCTH MHTErpHuHa, O60katop HIF-1-ansda, 6mokarop nporennkunassl CK2 u
HHTHOMTOP XOMHUHTA CTBOJIOBOM KJIETKH (T.€. KJIIETKH-IPEAIIECTBEHHMKA
SHIOTEJUAIBHBIX KJIETOK) K 00JIaCTH HEOBACKYJISIPH3AIUU ¢ HCIOIb30BaHHEM
3HAOTENHANbHOrO Kaaxepuna (CD-144) u antuTen k ctpoMansaomy ¢aktopy (SDF)-I.
MoXHO NpuMeHATh TaKk)Xe HU3KOMOJIEKyIsspHble MHTuOuTOpel RTK, Mumensio

KOTOpBIX siBNsitoTCa VEGF-penentopsl, Bkimodas PTK787. MoXHO nMpAMEHSATE TaKKe
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areHThl, 00J1aal0IHUe aKTHBHOCTHIO B OTHOIIEHHHU HeOBackynxpnsaunn, KOTOpBIE HE
00s13aTeNnbHO MpeAcTaBIIOT coboi anTtu-VEGF-coeiMHen s, 1 OHU BKJIIOYAIOT
IPOTHBOBOCHATHUTEIbHEIC JIEKAPCTBEHHBIE CPEACTBA, HHTHOUTOPH m-Tor, panaMuLuH,
9BE€POIIUMYC, TEMCHPOJIMMYC, IUKIJIOCIIOH, aHTH- TNF-areHTrs!, areHThl, MEIIEHBIO
KOTOPBIX ABJISETCS KOMILUIEMEHT, H HECTEPOUTHBIC IPOTUBOBOCHAIUTEILHEIE
cpeAacTBa. MOXXHO NPHMEHATH TaKXXe areHTHl, o0Jiafaonye HeHPo3aluTHEIM
ACHCTBHEM, U KOTOPBIE MOTYT IOTEHIIHATBHO CHUXKATh PA3BHTHE CYX0i GOPMBI
JEreHepaluu KeJTOro IATHA, HaIpUMep, KJIAcC JIEKaPCTBEHHBIX CPEJICTB,
Ha3bIBaeMBbIX «He#pocTeponaamu». OHU BKIIOYAIOT TaKHe JIEKapCTBEHHBIE CPECTBA,
Kak aeruaposnuanapoctepon (DHEA) (ToBapHbie 3Haku: Prastera® u Fidelin®),
AETHIPOSNUAaHAPOCTEPOHA Cyab(daT U IperHeHonoHa cyabdart. Jlro6oe
npenHasHavyeHHoe A nedenus AMD (Bo3pacTHast ereHepanus XeiaToro maTHa)
TEPaNeBTHYECKOe CPEACTBO MOXKHO IPUMEHSATh B COYETAaHHH C OHUCIEeHDHYECKUM
AHTHUTEJIOM HJIH (papMalleBTHUECKON KOMIIO3HIIHEH, peiiaraeMbIM/IIpeaaaraeMoi B
u300peTeHny, BKIOYas (HO, HE OPAaHHYUBASACH TOJIBKO HMH) BEPTENOP(HUH B
coyetanuu ¢ PDT, nerantanu® HaTpus, HIHHK HIH aHTHOKCHAAHT(b1), HHAUBUIAYaIbHO
UJIH B Mo60# KoMOMHaIKMH.

IlonsaTHs «<HHAMBUIYYM» U «IAIIAEHT)» IPHMEHSIOT B3aUMO3aMEHSIEMO, U OHU
OTHOCATCS K MJICKOMHUTAIOIUM, TAKUM KaK OOJbHBIE JIIOIM H IPHMATH KPOME
9eJIOBEKa, a TaKXXe K IKCIEPHMEHTAaIbHBIM XHBOTHBIM, TAKAM KAaK KPOJHKH, KPBICHI H
MBIIIH, & TAKXKE APYTHe XUBOTHBIE. JKHBOTHBIE BKIIIOYAIOT BCEX II03BOHOYHBIX
)KMBOTHBIX, HAllpUMEP, MICKONHUTAIOMUX H XABOTHBIX, HE OTHOCHIIHUXCS K
MJIEKOMIUTAKO UM, TAKMM KaK COOaKH, KOIIKH, OBIBI, CBUHBH, KPOJIUKH, Kyphl U T.1.
[IpeanoyTHTENBHBIMH HHIUBUAYYMaMH Uil BOILJIOIIEHHS HA IIPAKTHKE
T€paneBTHYECKUX CIIOCOOOB, NpeIaraéMbIX B HaCTOSAIIEM H300pETEHNH, SBISIOTCS
moau. UHAuBUyyMBI, KOTOpBIE HYX/IAIOTCS B JI€YEHHMHU, BKIIOYAIOT [IaIlHEHTOB,
KOTOpBIE yK€ CTPafaroT IIa3HBIM 3a00jIeBaHHEeM HIIH HapyIIEHHEM, a TAK)Ke
MPEIPACIOIOKEHHBIX K Pa3BUTHIO HAPYLIECHHUS.

B KoHTeKCTe HACTOSAIIETO ONMCAHUS MOHATHS «KJIETKa», «KJIETOYHAS JIHHUSI» U
«KJIETOYHAsA KYyJIbTYypa» HCIOJIb3YIOTCS B3aHMO3aMEHSIEMO, H OHH BCE BKJIIOYAIOT
HOTOMCTBO. Tak, MOHATHS «TPaHCHOPMAHTEI» H «TPaHCHOPMHUPOBAHHEIE KJIETKHY
BKJIIOYAIOT MEPBUYHO TPAaHCHOPMHPOBAHHYIO KJIETKY U BBIBEJICHHBIE M3 HEE KYJILTYPhI

0€30THOCHTENHHO K KOJIMYECTBY IIEPECCBOB. CnenyeT IIOHUMATh TAaKXE, YTO
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IIOTOMCTBO MOXET HE OBITh NOJHOCTHIO HACHTHYHBIM 110 coctaBy JJHK u3-3a
IPOU3BOJILHBIX WM NPeIHaMEPEeHHBIX MyTauuii. [lox 06beM uzobpeTenus moanagaer
BapHaHT IIOTOMCTBA, KOTOPBIA 00Ja/jaeT TakoH xe GyHKIUEH Hiik OHOJIOTHYECKOH
aKTHBHOCTBIO, KOTOpas 0OHapy>XeHa B pe3yJIbTaTe CKPUHUHTA Y HCXOIHOM
TpaHCHOpPMUPOBaHHOM KIIETKH. B Tex ciyyasx, koraa cieayer npuMeEHATh Apyrue
0603HaueHus, 3TO OJKHO OBITh OYEBHUIHO U3 KOHTEKCTA.

B KOHTEKCTE HACTOSAMIEro ONMHUCAHHUS MOHATHE «TPaHCHOPMALHA» OTHOCHTCS K
Ipoleccy MepeHoca BEKTOPOB/HYKIEHHOBOH KHCIOTHI B KJIETKYy-X0391Ha. Ecin B
Ka4yeCTBE KJICTOK-X034€B IPUMEHSIOT KIETKH, 000JIOYKH KOTOPHIX HE MPECTABIAIOT
co60# TpyAHONPEOJOTMMEIE Oapbephl, TO TPaHCHEKIUIO OCYIIECTBISIOT, HAIPUMED,
METOI0OM, OCHOBaHHEIM Ha ocaxJeHHH pocharom xanbius, onucanHbM y Graham u
Van der Eb, Virology 52, 1973, cc. 546-567. OnHako MOXHO NPHMEHSTH TaKXkKe U
npyrue Metonsl uHTpoaykuuH JJHK B kneTku, Takue Kak HHBEKLHUA B SAPA UIIH
CIIMSAHHE NPOTOIIACTOB. ECIM HCIONB3YIOT NPOKAPHOTHYECKHE KJIETKH WU KJIETKH,
HUMEIOIINEC 3HAYUTENILHEIE KIETOYHBIE 000I0YKH, TO B KAYECTBE METO[a TPAHCPEKIUH
MOJKHO MIPUMEHATE 00paboTKy KaJlbLIHEM C HCIIOIH30BAHUEM XJIOPUAA KalIbIUs,
onucannyi y Cohen S.N. u ap., PNAS 69, 1972, cc. 2110-2114.

B KOHTEKCTE HACTOSILETO ONMUCAHHS MIOHATHE «IKCIIPECCHS» OTHOCHUTCS K
IIPOLIECCY, MOCPEACTBOM KOTOPOI'0 OCYIIECTBIISIETCS TPAHCKPUIIIIHA HYKJIEHHOBOM
kucinorel B MPHK, n/unm k nponeccy, nocpeacTBoM KOTOPOTO TPAaHCKPUOUPOBaHHAS
MPHK (xoTopy1o Ha3pIBalOT TakxKe TPAHCKPHIITOM) BIIOCJIEACTBHH TPAHCIUPYETCS C
o6pa3oBaHHEM NENTHJOB, IIOMHICITHIOB HIH 6enkoB. TpaHCKPHNTHI U KOAUPYEMBIE
MOJUIENTUABI B II€JIOM HA3BIBAIOT T€HHBIM IPOAYKTOM. ECJIH MOJIHHYKIEOTH
BbIBOJAT U3 renomHor JIHK, To akcnpeccus B 3yKapHOTHYECKOM KIETKE MOXKET
BKJIfOUaTh crutaicuar MPHK.

«BekTop» npencrasiser coboii MONeKyly HYKJIEHHOBOM KHCIOTHI, B YaCTHOCTH
CaMOPCIUIHIMPYIOLIYIOCS MOJIEKYJTY, KOTOpas IEPEHOCHT BCTPOECHHYIO MOJIEKYIIY
HYKJIEMHOBOM KUCJIOTHI B KJI€TKH-X035€Ba H/HJTH MEXAY KIETKaMH-X035I€BAMMU.
IlonsiTHe BXIIOYaeT BEKTOPHI, QYHKIHSI KOTOPHIX COCTOMT, PEXJIE BCErO, BO
sBcrpauBanuu JIHK unu PHK B kneTky (Hanmpumep, XpoOMOCOMHasi MHTErpanus),
PEILUTHKAIMOHHEIE BEKTOPHI, QYHKIIHS KOTOPHIX COCTOUT MPEX/E BCErO B PENIHUKALUN

JAHK unu PHK, 1 B 3KcnpecCHOHHBIC BEKTOPHI, PYHKIMS KOTOPHIX COCTOUT MPEXAE
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Bcero B TpaHckpunuuu u/unu tpancisinuu JIHK unn PHK. ITox nousrue nmoananaror
TaK)X€ BEKTOPHI, KOTOPbIE 00J1aJal0T HECKOJIBKHUMH yKa3aHHBIMH (QYHKIHUSIMH.

«ODKCIPECCHOHHBIM BEKTOPY IPEACTABISET COO0M MONUHYKIEOTH I, KOTOPBIH IpH
UHTPOAYKIMH B COOTBETCTBYIOLIYIO KJIETKY-X035HHAa MOXET TPAaHCKPUOHPOBATHCA H
TPAHCIHPOBAThECA B nojunentul. [loasaTue «akcnpeccHoHHas cCHCTEMa» OTHOCHTCSH,
KaK NpaBHJIO, K IIPHEMIIEMOM KJIETKE-XO03HHY, COAECPIKaLIeH SKCIPECCHOHHBIN BEKTOD,
dyHKuHEH KOTOPOH MOXET OBITh BBIXOA TPeOYEeMOro MPOAYKTA 3KCIPECCHH.

Crenyromuye npuMepsl, IEpeYeHb NOCIeI0BaTEIbHOCTEN U YEPTEXKH NAHEI C
[EJIBIO JIYIIEro IIOHMMaHUs HaCTOSIIEro H300peTeH s, IOJIHBIH 06beM KOTOPOro
IpEeACTaBIeH B IPUBEACHHON HEXE popMmyiie nuzobperenus. OUeBUIHO, YTO B
H3JI0)KEHHBIX IIPONEAYpaxX MOTYT OBITH cAenaHbl MogupuKanuu 6e3 OTKIOHEHHS OT
CYIIHOCTH U300peTeHHUS.

Onucanue NepeyHs Mocaea0BaTeNbHOCTEN AMHUHOKHUCJIOTHBIC

HOCIEAOBATECIbLHOCTH )

SEQ ID NO: |1 [CDR3H raxeunoii nenu, <VEGF> panubusymab
SEQ ID NO: |2 [CDR2H raxenoii uenn, <VEGF> panu6uzyma6
SEQ ID NO: |3 [CDRIH Tsxxenoii nenu, <VEGF> pauu6uzyma6
SEQ ID NO: {4 | CDR3L nerkoii uenn, <VEGF> panu6uzyma6
SEQ ID NO: |5 |CDR2L nerko# uenu, <VEGF> panu6uzyma6
SEQ ID NO: [6 |CDRIL nerkoii uenu, <VEGF> pauu6uzymat
SEQ ID NO: |7 |BapuaGenbHbiii foMeH Tsxenoii uenu VH,

<VEGF> panubuszymatd

SEQ ID NO: |8 |BapuabGenbHbiii foMeH nerkoii nenu VL,
<VEGF> pann6uszymatb

SEQ ID NO: |9 |CDR3H rsxesnoii uenu, <ANG-2> papuanr Ang2i LC10

SEQ ID NO: [ 10| CDR2H Ttsxeunoii uenu, <ANG-2> papuant Ang2i LC10 t

SEQ ID NO: {11 [CDRIH rsxenoii nenu, <ANG-2> sapuant Ang2i LC10

SEQ ID NO: |12 |CDR3L nerkoii uenu, <ANG-2> sapuant Ang2i LC10

SEQ ID NO: [13 |CDR2L nerkoit uenu, <ANG-2> papuant Ang2i LC10,

SEQ ID NO: [14|CDRIL snerkoii uenn, <ANG-2> sapuant Ang2i LC10

SEQ ID NO: | 15 | BapuaGenbHbiii noMeH Tsxenoii nenu VH, <ANG-2>
BapuaHT Ang2i LCI10

SEQ ID NO: |16 | BapuabenbHbiii JoMen aerkoit uenu VL, <ANG-2>
BapuanTAng2i LC10

SEQ ID NO: |17 [uenoBeuecknt cCOCyAHUCTbIH 3HA0TenaNbHBIN dakTop pocTa (VEGF);
nocJie10BaTe]bHOCTh-NIPEAIIECTBEHHUK YesoBedeckoro VEGF 165

SEQ ID NO: | 18 [4yenoBeveckuit anrnonostun-2 (ANG-2)

SEQ ID NO: | 19 {uenoBeueckuii anruonodtu-1 (ANG-1)

SEQ ID NO: |20 |yenoseuecknii Tie-2-peuenrop

SEQ ID NO |21 |rsmxenas uens | <VEGF-ANG-2> CrossMADb IgG1
¢ AAA-mytauusamu (VEGFang2-0012)

SEQ ID NO |22 7sxenas uenb 2 <VEGF-ANG-2> CrossMADb IgG1
¢ AAA-mytaunsmu (VEGFang2-0012)

SEQ ID NO |23 [nerkas uens | <VEGF-ANG-2> CrossMADb IgG1
¢ AAA-mytaumsamu (VEGFang2-0012)
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SEQ ID NO |24 |nerkas nens 2 <VEGF-ANG-2> CrossMAb IgG1
¢ AAA-mytaunamu (VEGF-Ang2-0012)

SEQ ID NO: |25 [ taxenas uens | <VEGF-ANG-2> CrossMAb IgGl
¢ AAA-myrauusamu u P329G LALA-mytaunsamu (VEGFang2-0016)

SEQ ID NO: |26 [ raxenas uens 2 <VEGF-ANG-2> CrossMAb IgG1
¢ AAA-myTanuamu u P329G LALA-mytauusamu (VEGFang2-0016)

SEQ ID NO: {27 [ nerkas uens 1| <VEGF-ANG-2> CrossMADb IgG1
¢ AAA-mytauusmu u P329G LALA-myrauusmu (VEGFang2-0016)

SEQ ID NO: |28 [ nerkas uens 2 <VEGF-ANG-2> CrossMADb IgG1
¢ AAA-mytauuamu u P329G LALA-mytanusmu (VEGFang2-0016)

SEQ ID NO: |29 [ taxenas uenb 1 <VEGF-ANG-2> CrossMADb IgG4
¢ AAA-mytauusamu u ¢ SPLE-myTaumsamu

SEQ ID NO: |30 [ rsxenas uens 2 <VEGF-ANG-2> CrossMAb IgG4
¢ AAA-myTtauusamu U ¢ SPLE-myTauusimu

SEQ ID NO: |31 [nerkas uens | <VEGF-ANG-2> CrossMAb IgG4
¢ AAA-mytauuamu ¥ ¢ SPLE-myTauusmu

SEQ ID NO: |32 | nerxas uens 2 <VEGF-ANG-2> CrossMADb IgG4
¢ AAA-myTtanusimu u ¢ SPLE-MyTauusamu

SEQ ID NO: [33 [raxenas uenb 1| <VEGF-ANG-2> OAscFab IgG1 ¢ AAA-MyTauusaMu

SEQ ID NO: |34 | tsaxenas uenb 2 <VEGF-ANG-2> OAscFab IgG1 ¢ AAA-myTauusamu

SEQ ID NO: [35 jnerkas uenb 1 <VEGF-ANG-2> OAscFab IgG1 ¢ AAA-MyTanuamu

SEQ ID NO: |36 | taxenas nens 1 <VEGF-ANG-2> OAscFab 1gG4
¢ AAA-mytauusamu U ¢ SPLE-myTaumusamu

SEQ ID NO: (37 | taxkenas uens 2 <VEGF-ANG-2> OAscFab 1gG4
¢ AAA-mytauusamu u ¢ SPLE-MyTauuamu

SEQ ID NO: |38 | nerkas uenb 1 <VEGF-ANG-2> OAscFab IgG4
¢ AAA-myTtauusamu u ¢ SPLE-myTanusmu

SEQ ID NO: |39 [ raxenas uens 1 <VEGF-ANG-2> CrossMAb IgG1 aukoro tumna
(6e3 AAA-myTtauuit) (VEGFang2-0201)

SEQ ID NO: |40 {rsxenas nens 2 <VEGF-ANG-2> CrossMADb IgG1 aukoro Tuna
(6e3 AAA-myTanmii) (VEGFang2-0201)

SEQ ID NO: |41 |nerkas uens | <VEGF-ANG-2> CrossMAb IgG1 nukoro Tuna
(6e3 AAA-myTanmii) (VEGFang2-0201)

SEQ ID NO: |42 [ nerkas uens 2 <VEGF-ANG-2> CrossMAb IgG1 aukoro Tuna
(6e3 AAA-myrtanuii) (VEGFang2-0201)

SEQ ID NO: |43 | Taxenasa uenb | <VEGF-ANG-2> CrossMADb IgGl1
T0J1bKO ¢ P329G LALA-myTauusamu (6e3 AAA-myraunit) (VEGFang2-0015)

SEQ ID NO: |44 | taxenas uens 2 <VEGF-ANG-2> CrossMAb IgGl
ToJbKO ¢ P329G LALA-Mytauusamu (6e3 AAA-myraumit) (VEGFang2-0015)

SEQ ID NO: |45 | nerxas uenb 1| <VEGF-ANG-2> CrossMAb IgG1
T06KO ¢ P329G LALA-MyTauusmu (6e3 AAA-myraunit) (VEGFang2-0015)

SEQ ID NO: }46 [ nerkas uens 2 <VEGF-ANG-2> CrossMAb IgG1
Tonbko ¢ P329G LALA-Myraunsamu (6e3 AAA-myraunit) (VEGFang2-0015)

SEQ ID NO: |47 [ koHCTaHTHas 06JacTh Jerkoi Kanna-uemnu

SEQ ID NO: |48 [ koHcTaHTHas o6nacTh Nerkoi nsimM6aa-1enu

SEQ ID NO: |49 | koHCTaHTHas 06J1acTh TAXKENOH 1ilenH, BbiBeleHHas U3 Yenoseveckoro IgG1

SEQ ID NO: | 50 | koHcTanTHas o61acTh TsxeN0# Lenu, BbiBeAcHHas u3 uenoBeyeckoro 1gG4

Hruxe nepedncieHsl cleAyIOie BApHAHThl OCYLIECTBICHUA U300 PETEHUS:
1. bucnenuduyeckoe aHTUTENO, COAEpIKaLIEe NEPBHIA aHTHI€HCBA3BIBAIOLIH T

LIEHTP, KOTOPBIA cnenupudecKy cBA3bIBaeTcs ¢ yenoseyeckuM VEGF, u BTopoii
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AHTHT€HCBA3BIBAIOIUH LIEHTP, KOTOPHIH cIeHU(PUIECKH CBA3BIBAETCS C YEJIOBEYECKUM
ANG-2, B koTOpOM

1) yxazaHnHBI# nepBBIH aHTUT€HCBS3BIBAIOIINI LEHTD, CIENUPUIECKH
ces3piBaromuiics ¢ VEGF, conepxut B BapuabelbHOM JOMEHE TAXKEIOH LENH
CDR3H-yuactok, umeromuit SEQ ID NO: 1, CDR2H-yuacrok, umeromuii SEQ ID
NO: 2, u CDR1H-y4actok, umerontuit SEQ ID NO: 3, u B BapuabensHOM JOMEHE
nerko# nenu CDR3L-yuactok, umeromuii SEQ ID NO: 4, CDR2L-yuacTok,
umeromui SEQ ID NO: 5, u CDR1L-yyactok, umeromuit SEQ ID NO: 6; u

II) yka3aHHBIH BTOPO} aHTHI'C€HCBA3BIBAIOIIHM HIEHTD, celAPHIECKU
cBasbiBalomuiics ¢ ANG-2, conepXuT B BaprabeibHOM JOMEHE TAKEJIOH LENH
CDR3H-yuactok, umeromuit SEQ ID NO: 9, CDR2H-yuacrok, umeromuii SEQ ID
NO: 10, u CDR1H-yuacrok, umeromuit SEQ ID NO: 11, u B BapuabenpHoM gOMEHE
nerkoi nenu CDR3L-yuactok, umeromuii SEQ ID NO: 12, CDR2L-yuacTok,
umeromui SEQ ID NO: 13, u CDR1L-yuacTok, umeromuit SEQ ID NO: 14, u B
KOTOpPOM

I1I) bucnenupuyeckoe aHTUTENIO COAEPKUT KOHCTAHTHYIO 06IACTh TAXKeNoH
[eny yeaoBedeckoro nojknacca IgGl unu yenoseveckoro noaxiacca IgG4
(BRIBEZICHHYIO M3 YEJIOBEYECKOTO aHTHTENA), colepxKalnyro MyTanuu 1253A, H310A u
H435A (nymepanus cornacio EU-unnexcy Ka6ota).

2. bucnenuduyeckoe aHTUTENIO IO BAPHAHTY OCYIECTBIEHHUS U300peTeHus 1, B
KOTOpOM

I) ykazanHsbIi nepBbIif aHTHT€HCBSI3BIBAIOIINH LIEHTD, CIEHK(pHIECKH
cBsaspiBatomuiics ¢ VEGF, conepxuT B kadecTBe BapuabeaIpHOTO JOMEHA TAXKEIOMH
uenu VH amuHOKHCIIOTHYIO nocienoBatenbHocTh SEQ ID NO: 7 u B kauecTBe
BapHadeNbHOrO JOMEHa Jerkoi nenu VL aMHHOKHMCIOTHYIO TOCIIEA0BATENBHOCTD
SEQID NO: 8 u

IT) yka3aHHBIH BTOPOf aHTHT€HCBA3BIBAIONINHA IIEHTP, CIEHPHUYECKH
cBsaspiBaromuics ¢ ANG-2, conepXuT B kauecTse BapruabelbHOro JOMeHa TskKeIoH
nenu VH aMuHOKHCIOTHYIO nocnenoatensgocts SEQ ID NO: 15 u B kauecTBe
BapHabenpHOro JOMEHa JIETKOH end VL aMHHOKHMCIOTHYIO IOCIEN0BATEIbHOCTD

SEQ ID NO: 16.
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3. bucnenuduyueckoe aHTHTENO 110 OAHOMY U3 BAPMAHTOB OCYLIECTBICHUS
n300peTenns 1-2, B KOTOPOM KOHCTaHTHas 00JIacTh TSXKENIOH Lenu, yKa3aHHas B
noanyHnkre III), orHocutes x IgGl-moaknaccy.

4. bucnenuduyeckoe aHTHTEINIO 10 BAPUAHTY OCYIIECTBIEHHS H306peTeHNs 3, B
KOTOPOM KOHCTaHTHas o6macte Tsxenoi nenu IgGl-nmoaxnacca CONEPKHUT TaKxKe
mytanun L234A, L235A n P329G (aymepanus cornacio EU-unnexcy Kabora).

5. Bucnenuguueckoe aHTUTENO IO OJHOMY U3 BAPHAHTOB OCYIIECTBICHUS
u300peTenus 1-2, B KOTOPOM KOHCTaHTHas 00JIacTh TAXKEJIOH ENH, yKa3aHHas B
noanyukre III), orrocuTcs k IgG4-noaxnaccy.

6. bucnenuduueckoe aHTUTENIO 0 BAPHAHTY OCYINECTBIEHUS H300pETEHUS 5, B
KOTOpOM KOHCTaHTHas 06yacTe Tsakenoi nenu IgG4-noaknacca CONEpKAT TakxKe
MyTtanuu S228P u L235E (nymepanus cornacao EU-ununexcy Ks6ora).

7. bucnenuduyeckoe aHTUTEIO IO BAPHAHTY OCYIIECTBICHUS H300pETEHHUS 5, B
KOTOpPOM KOHCTaHTHas o6jacTh Tsxenol nenu IgG4-noaxnacca ConepKUT TakKe
mytauuu S228P, L235E u P329G (mymeparus cornacio EU-unmekcy Ka6ora).

8. ®apmaneBTHYECKass KOMIO3UIHS, COAEPIKAIIAS AHTHTENIO N0 OJHOMY H3
BapHaHTOB OCYILIECTBICHUS U300peTenus 1-7.

9. bucnenuduyeckoe aHTUTENIO MO OJHOMY M3 BAPHAHTOB OCYINECTBICHUS
u300peTenus 1-7, npefHa3sHAYCHHOE I IPUMEHEHHUS IS JIEYEHHs COCYIHCTHIX
IJ1a3HBIX 3a00JI€BaHMA.

10. Ilpumenenne 6ucnennpUIECKOTO aHTUTENA 10 OJJHOMY M3 BAPHAHTOB
OCYLIECTBJIEHHS M300peTeHHus 1-7 I IPHTOTOBIIEHHS JIEKAPCTBEHHOTO CPEACTBA AJIs
JIEYEHHUs COCYIMCTBIX 3a00JIeBaHu I1a3.

11. bucnenupuyeckoe aHTUTENIO 10 OAHOMY U3 BAPHAHTOB OCYIIECTBIICHHUS
u300perenus 9 unu 10, rae aHTUTENIO IPUMEHSIOT IIYTEM HHTPABHTPEATHHOTO
BBEJCHHUS.

12. Cnoco6 neyeHus nanueHTa, CTPAJAOIIErO COCY UCTHIMH 3a00JI€BaHUIMH
IJ1a3, 3aKJIIOYAIOUIMHCA B TOM, YTO BBOJSAT aHTHUTEJNO 110 OJHOMY H3 BADHAHTOB
OCYIIECTBJICHUS U300peTeHHUs 1-7 ManueHTy, HYXAal0IIeMycs B TAKOM JICYEHHH.

13. HykneunoBas KHcI0Ta, KOAUpYyoOas OucnenupuIeckoe aHTHTEIO 1O
OJHOMY M3 BaPHAHTOB OCYILIECTBICHUS H300peTeHus 1-7.

14. DKcpecCHOHHBINR BEKTOP, COASPKAIIKA YKa3aHHYIO HYKIEHHOBYIO KMCIIOTY

10 BapHaHTy OCYLIECTBJIEHUS H300peTeHUs 13, KOoTOpHIH 001a7aeT ClIOCOOHOCTHIO
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9KCIIPECCHPOBATh YKA3aHHYIO HYKJIEHHOBYIO KHCIIOTY B TPOKapPUOTHYECKOM HIIH
3YKapHOTHUYECKOH KJIETKEe-X03sAHHE.

15. IlpokapuoTHyecKas HIM SyKapHOTHYECKas KJIETKa-X034HMH, COJepKaIas
BEKTOP II0 BAPHAHTY OCYILECTBJICHHUS u3obpereHus 14.

16. Cnoco6 nonyyeHus OHCHENUPHYSCKOro aHTUTENA [0 BApHAHTAM
OCYIIECTBJICHHU H300peTeHus 1-7, 3aKIII09arOIIMiCsA B TOM, YTO OCYINECTBIISIOT
CTaJluH, Ha KOTOPBIX

a) TpPaHC(HOPMHUPYIOT KIETKY-X035HHA BEKTOPAMHU, COAEPKAIIUMH MOJIEKYJIbI
HYKJIEHHOBBIX KHCJIOT, KOTOPbIE KOJUPYIOT yKa3aHHOE aHTUTENIO;

6) KyJIbTHBUPYIOT KJIETKY-X03s5HHA B YCIOBHAX, 00€CIEYMBAIOLUX CHHTE3
yKa3aHHOH MOJIEKYJIbl aHTHTEJIA; H

B) BBIACNSAIOT yKa3aHHYIO MOJIEKYJTy aHTHUTENIa U3 YKA3aHHO# KYJIbTYPH.

17. bucnenuduyeckoe aHTUTENO, IONYYEHHOE CIIOCOOOM 110 BAPHAHTY
OCYIIEeCTBJIECHUS H300peTeHus 16.

18. bucnenuduyeckoe JByXBaJICHTHOE aHTHTEJIO, COJAEPIKAILIEE TEPBLIi
AHTUT€HCBA3BIBAIOMMH [IEHTD, KOTOPBIH cHEeIH(PUUECKH CBA3BIBAETC C YETOBECYECKUM
VEGF, 1 BTOpoif aHTHI'€HCBSA3BIBAIOLIMI [IEHTP, KOTOPHIH cnenupuyecky CBI3bIBAETCS
¢ yeaoBeyeckuM ANG-2, oTnuyaroneecs TeM, YTO COAECPIKAT aAMHUHOKHCIIOTHBIE
nocienosarensHocTd SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27 u SEQ ID
NO: 28.

19. bucnenuduyeckoe IByxBaJieHTHOE aHTHTEJO, COAEPKALIEE TIEPBHIA
AHTUTE€HCBA3HIBAIOLIHUM NEHTP, KOTOPHIH crielu(pHIECKH CBA3BIBAETCS C YEJIOBEYECKHUM
VEGF, 1 BTopoif aHTUI€HCBS3BIBAIOLIHIA [IEHTP, KOTOPHIH clienM(HIeCcKH CBA3BIBACTCS
¢ yenoseueckuM ANG-2, oTiiM4aomeecs TeM, YTO COAEPKUT aAMHHOKHCIOTHBIE
nocinenosarensHoctd SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23 u SEQ ID
NO: 24.

20. bucnenuduueckoe JByXBaJICHTHOE aHTUTEIO, COAEPKAllee MEPBHIi
AHTHI'€HCBA3BIBAIOIIMH [IEHTP, KOTOPHIH cielHPHYECKH CBA3BIBASTCH C YEJIOBEYECKUM
VEGF, 1 BTOpOii aHTHT€HCBSA3BIBAIOIIMI [IEHTP, KOTOPHIA ClieH(PHIECKH CBSI3bIBACTCS
¢ yenoBeueckuM ANG-2, oTiiMYaoIIeecs TeM, YTO COACPIKHT aMHHOKHCIIOTHBIE
nocienosarensnoctd SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31 u SEQ ID
NO: 32.
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OKCNIEPUMEHTANBHBIE OpouCaAYPhI

Taﬁnnua 1: bucnenuduueckue aHTUTENA U COOTBETCTBYIOINHUEC UM

ONOoCJACAOBATCIBHOCTHU
Onucanne CokpalueHHoe ITocnenoBaTtenbHOCTH
obo3HaueHue
<VEGF-ANG-2> CrossMAb IgG1 ¢ VEGFang2-0012 SEQ ID NO: 21, SEQ ID NO: 22,
AAA-MyTauusMu SEQ ID NO: 23, SEQ ID NO: 24
<VEGF-ANG-2> CrossMAb IgG1 VEGFang2-0201- [SEQ ID NO: 39, SEQ ID NO: 40,
aukoro tumna (6e3 AAA-MyTraumii) SEQ ID NO: 41, SEQ ID NO: 42
<VEGF-ANG-2> CrossMAb IgG1 ¢ VEGFang2-0016 SEQ ID NO: 25, SEQ ID NO: 26,
AAA-myTtaumamu u P329G LALA- SEQ ID NO: 27, SEQ ID NO: 28
MyTalUsIMH
<VEGF-ANG-2> CrossMAb IgG1 VEGFang2-0015 SEQ ID NO: 43, SEQ ID NO: 44,
TONbKO ¢ P329G LALA-myTauusmu (6e3 SEQ ID NO: 45, SEQ ID NO: 46
AAA-myTanmii)
<VEGF-ANG-2> CrossMAb 1gG4 ¢ -- SEQ ID NO: 29, SEQ ID NO: 30,
AAA-myTanusmu u ¢ SPLE-MyTanusamu SEQ ID NO: 31, SEQ ID NO: 32
<VEGF-ANG-2> OAscFab IgG1 ¢ AAA- |- SEQ ID NO: 33, SEQ ID NO: 34,
MyTalHUsIMH SEQ ID NO: 35
<VEGF-ANG-2> OAscFab IgG4 ¢ AAA- |- SEQ ID NO: 36, SEQ ID NO: 37,
MyTauMsMu U ¢ SPLE-MyTanusmu SEQ ID NO: 38

CnenyeT HMCTDb B BUAY, UYTO B KOHTEKCTC HACTOSIIEIrO OINMCaHUus MOHIATHE «C

AAA-myTranusamMu» oTHOCHTCS K MyTanusam 1253 A (Ile253Ala), H310A (His310Ala) u

H435A (His435Ala) B koHCTaHTHO# o6nactu Tsokenoi nenu IgG1 unn IgG4

(nymepanus cornacio EU-unnexcy KaGora), noustue «c P329G LALA-MyTanusamMu»

B KOHTEKCTE HACTOAIIETO ONUCcaHus oTHOCHTCS K MytanusaMm L234A (Leu235Ala) ,

L235A (Leu234Ala) u P329G (Pro329Gly) B kOHCTaHTHOM 061acTH TAXKEIOH LEMH

IgG1-nogknacca (Hymepanus cornacio EU-unnexcy Ka6ora), a nonsrue « ¢ SPLE-

MYTAIUSIMH» B KOHTEKCTE HACTOSIIEr0 ONMHCAHNI OTHOCHUTCS K MyTanusaM S228P

(Ser228Pro) u L235E (Leu235Glu) B koHCTaHTHOU 00sacTy Tsxenoi nenu IgG4-

noxaxiacca (Hymepanus corinacio EU-unnekcy Ka6ora).

[Ipumepsl

Marepuansl 1 o61IME METOABI

O6mas nadopManus, Kacaromascs HyKJICOTHIHBIX [TOCIEA0BATEIbHOCTEH
JErKUX M TSAKEIBIX LeNed 4eJ0Be4eCKoro MMMYyHOTI00yInHa, npeacTasicHa y Kabat
E.A. u 1p., Sequences of Proteins of Immunological Interest, 5-oe u3a., u3a-so Public
Health Service, National Institutes of Health, Bethesda, MD, 1991. AMHHOKHCIOTHI
HeneH aHTUTENa IPOHYMEPOBaHbl U 0003HadeHH! cornnacio EU-nymepanuu (Edelman

G.M. u 1p., Proc. Natl. Acad. Sci. USA 63, 1969, cc. 78-85; Kabat E.A. u ap.,
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Sequences of Proteins of Immunological Interest, 5-oe u3a., uza-so Public Health
Service, National Institutes of Health, Bethesda, MD, 1991.

MeTtoabs! pexkoMbunanTaoi JTHK

Hns manunynanuii ¢ JIHK npuMeHsIH cTaHaapTHBIE METO,1bl, OMMCAHHEIE Y
Sambrook J. u ap., Molecular Cloning: A laboratory manual; u3n-so Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York, 1989. Bce npumensieMbie B
MOJICKYJISpHOH OHOJIOrMH peareHTh! IPUMEHSIH COTJIACHO HHCTPYKIMAM
IIPOU3BOIUTENICH.

CuHTE3 IreHOB

Tpebyembie cerMeHTHI F€HOB 3aKa3bIBAJIM B COOTBETCTBHH € IIPEACTABIEHHBIMH
cunenupukanuamu Ha pupme Geneart (PerencOypr, I'epmanus).

Onpenenenue nocienoparenapnoctu JIHK

IMocnenosarensrocTr JIHK onpeneisuin nyremM ceKBeHMpOBaHHS ABYX Iemneif,
KoTopoe ocymecTBisiiid Ha pupme MediGenomix GmbH (Mapruuncpun, I'epmanus)
uiu Sequiserve GmbH (®Parepmrerren, ['epmanus).

Anann3s nociaenosarensbHocTed JIHK 1 6eKOB M ONEHKa JAHHBIX O

NOoCICAOBATCIBHOCTIX

Hns co3nanus, KapTHPOBAHUS, aHAIN3a, AHHOTAIIMH H HILTIOCTPAIIMHU
nocjenoBaTeNbHOCTEH NpuMeHsIH nakeT nporpaMM pupmer GCG (Genetics Computer
Group, Maaucon, mr. Buckorcun), Bepcust 10.2 ¥ ycoBepIIEHCTBOBaHHEIH HA6OP
nporpamM Infomax's Vector NT1, Bepcus 8.0.

OKCIIPECCUOHHBIE BEKTOPDEI

Jins 3KCIpeccHy ONMMCAHHBIX aHTHTEN IPUMEHSIH BAPHAHTHI SKCIIPECCHOHHBIX
IJa3sMHUJL I KPAaTKOBPEMEHHOH 3KCIpeccHH B KieTkaxX (Hanpumep, B HEK293-F-
KJIETKaX), OCHOBaHHBIX 1u60 Ha k[IHK-opranu3sanuu ¢ uaTpoHoM A mpomoropa CMV
1y 0e3 Hero, 100 Ha reHOMHOM opraHu3saiuu ¢ npomoropom CMV.

IToMuMO KacceThl IKCIPECCHHU AHTUTENIA BEKTOPHI BKIIOYAIIH:

- CaiT MHUIMALUK PEIUTHKAIHH, KOTOPBIH 00€CIeYnBaET PEMIMKALIMIO 3TOM
mra3Muasl B E. coli,

- red B-nmakTaMasbl, KOTOPBIH IPHAAET yCTOWIHBOCTD E. coli K aMIUIMIIHAY, U

- red quruapogonarpeyKkrassl U3 Mus musculus B Ka4eCTBe CEIEKTHPYEMOTO

MapKepa B 3yKapUOTHYECKHUX KJIETKax.
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TpanckpunuunoHHas eAMHHUIA I'eHA AHTUTENA COCTOSIIA U3 CIEAYIOIIMX
3JIEMEHTOB:

- YHUKaJbHBIHA(bIE) caliT(bl) pEeCTPUKIIHH Ha 5°-KOHIIE,

~-HEMEJICHHO-PAHHUH 3HXAHCEP U IPOMOTOP U3 YEJIOBEYECKOTO
LUTOMETAJIOBUpYCA,

- PacIoJioXKeHHas 3a Hell OCIeA0BaTENbHOCTh HHTPOHA A B Cllyyae
opranusanuu Ha ocHoBe KJJHK,

- 5’-HeTpaHciIupyeMas 00JacTh MeHa 4e€JIOBEUECKOro aHTHTEa,

- CHTHAJIbHAs IOCJIEN0BATENBHOCTD TSKEJION e HKMMYHOIJIOOY/IMHA,

- Henb YEJIOBEYECKOTO aHTUTeNa (JUKOro THIIA WU C 3aMEHOM JIOMEHOB) U060 ¢
opranusanued Ha ocHose kJIHK, 1160 ¢ renHoMHO# opraHu3anueii ¢ 3K30H-UHTPOHHON
Opra"u3aiuei UMMyHOTJIOOYIHHA,

- 3’-HeTpaHcHHpyeMas 00J1acTh ¢ MOCIEA0BATEILHOCTHIO CUTHANIA
IIOJIMaJCHUIINPOBAHUS U

- YHHUKaJIbHBIH(bIE) CalT(bl) pECTPUKIIMH Ha 3’ -KOHIIE.

CnuTeie reHsl, cofepxkalye Nend aHTHTENA, ONTMCAHHBIE HHXKE, CO31aBalH C
nomombio [P u/unu cuHTE3a reHOB H COOMPAIH C IIOMOIIBLIO H3BECTHBIX METOIOB H
TE€XHOJOTHH PEKOMOMHALMHY IIyTEM COEAMHEHHS COOTBETCTBYIOIUX CETMEHTOB
HYKJICHHOBBIX KHMCJIOT, HAIPUMEp, ¢ HCIOJIb30BaHHEM YHHKAIbHBLIX CalTOB
PECTPHUKIHH B COOTBETCTBYIOIIUX BeKTOpaX. CyOKIOHHPOBAaHHBIE HYKJIEOTHAHBIE
IOCJIEIOBATENLHOCTH NOATBEpXKAanH cekBeHupoBanueM JIHK. Jlins kpaTKkoBpeMeHHBIX
TpaHCeknui noayyann O6IbIMINE KOTHYECTBA [UIa3MHUJL ITyTEM MOJYUYeHHs IIa3MHUJ
u3 TpaHchopMUpPOBaHHKBIX KynbTyp E. coli (pupma Nucleobond AX, pupma
Macherey-Nagel).

MeToauku KYJBbTHBUPOBAHHUA KJICTOK

IIpumensin cTaHAapTHBIE METOJUKH KYJIbTHBHPOBAaHHUS KIETOK, ONIMCAHHBIE B
Current Protocols in Cell Biology, mox pex. Bonifacino J.S., Dasso M., Harford J.B.,
Lippincott-Schwartz, J u Yamada K.M, u3zn-so John Wiley & Sons, Inc, 2000.

bucnennduyeckre aHTHTENa SKCIPECCHPOBAIIM ITyTEM KPATKOBPEMEHHOM
KOTpaHC(HEKIUN COOTBETCTBYIOIMHMH IIa3MuaaMu dKcnpeccus kinerok HEK29-F,

BbIDAIICHHBIX B CYCIICH3HH, COTJIACHO ONMTUCAHHOMY HHIKE METOLY.
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Ilpumep 1

DKCIIpPEeCcCHs U OQYHUCTKA

KpatkoBpeMennsie Tpauchexumu B HEK293-F-cucreMe

bucnenudpuyeckre anTHTENa CO31aBAIN IIyTEM KPaTKOBPEMEHHOM TpaHCPEKIIHM
C IOMOUIBIO COOTBETCTBYIOIIMX IIasMUA (HallpUMep, KOXUPYIOUIMX TSKEIYIO LENb U
MOAM(PUIMPOBAHHYIO TSXKENYIO LElb, a TAK)XE COOTBETCTBYIOILYIO JIETKYIO LeNb U
MO (UIMPOBaHHYIO JIETKYIO Nens), ucnoias3yss HEK293-F-cucremy (pupma
Invitrogen), cornacHO HHCTPYKIMH IPOU3BOAUTENS. B 1e10M, METOA COCTOSI B
cnenyromem: kinetku HEK293-F (pupma Invitrogen), pacrymue B cycnensun 1u6o Bo
BCTPSAXHUBAEMOi K0j16€, 160 B pepMeHTepe ¢ MepeMEIINBAIOIUM YCTPORCTBOM B
GeccpiBOpoTOUHOM cpene s skcnpeccun FreeStyle™ 293 (dpupma Invitrogen),
TPaHCPEKTHPOBAIIH CMECHIO U3 YETHIPEX DKCIPECCHOHHKIX muasMun u 293fectin™ wmu
dbexruna (Gupma Invitrogen). B 2-nmutpoByio BcTpsxusaemyio koiby (¢pupma Corning)

HEK?293-F-keTKH BBICEBAIH € IJIOTHOCTHIO 1,O><106 Kj1eTok/mMa B 600 M u
uHKyOuposanu npu 120 06/mun, 8% CO,. Uepe3 feHp KIIETKH TPaHCHEKTHPOBATIH IIPH

KJI€TOYHOH NJIOTHOCTH MPUMEPHO 1,5><106 KJIETOK/MJI, HCTIONIB3YA IIPUMEPHO 42 M
cMmecH, coaepxamei A) 20 M cpeast Opti-MEM (¢upma Invitrogen) ¢ 600 Mkr
obmei nnasmuaaoi JTHK (1 MKr/mir), Kogupyoue Taxenyo Hin
MOAH(PHUIHPOBAHHYIO TSKEIYIO IIeIIh COOTBETCTBEHHO, H COOTBETCTBYIOIYIO JETKYIO
[enb B 9KBUMOJIIPHOM COOTHOIEHUH, H B) 20 ma Opti-MEM + 1,2 ma 293fectin™
Ak pextuna (2 MKJI/MIT). B 3aBHCHMOCTH OT MOTJIONIEH S ITIIOKO3BI B IPOLECCE
depmenTanuu no6aBisin pacTBop riokossl. CynepHaTaHT, COAepKaIIMit
CEKPETHPOBAHHOE AHTHUTEINO, coOMpanu yepe3 5-10 nHeit u aHTHTENA TUOO OYMINAIH
HEMOCPEACTBCHHO H3 CYIIEpHATAHTa UJIM CYIIEPHATAHT 3aMOPaXXHBaJIM M IIOMEINAIX Ha
XpaHEeHHe.

Ouucrtra

brucneunpuyeckue aHTHTENA OYUINATH U3 CYIIEPHATAHTOB KJIETOYHBIX KYIBTYP C

. T
nomMomslo apdunHoi Xpomarorpadun, ucnonslyss MabSelectSure-Sepharose M (

JUIs
He_AAA-myrantoB) (pupma GE Healthcare, HIBenus) unu kappaSelect-araposy (ans
AAA-mytanToB) (pupma GE Healthcare, IlIBenus), xpomatorpadun ruapodpobHbIX
B3aHMOJICHCTBHH ¢ HCNOJb30BaHUuEM OyTun-cedaposm (pupma GE Healthcare,
llIBenus), u renb-punprpanuu Ha cMmoie cynepaekce 200 (pupma GE Healthcare,

iBerus).
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B menom, MeTOJ COCTOSI B CIIEAYIOLIEM: [TOJIyYE€HHBIE TOCIE CTEPUIH3ALUH
GunbTparuen cynepHaTaHTHI KJIETOYHBIX KYJIbTYpP «3aXBATHIBAIHY» C TIOMOIIHIO CMOJIBI
MabSelect SuRe, ypaBHoBemennoit 3®P-6ydepom (10MM Na,HPO,4, 1IMM KH,POy,
137MM NaCl u 2,7uM KCl, pH 7,4), npomsiBanu 6ydepom 11 ypaBHOBEIIUBAHHUS U

smodpoBand 25MM nutparom Hatpus, pH 3,0. AAA-MyTaHTH «3aXBaTHIBAIN» C
noMomipio cMoJsl kappaSelect, ypapHoemenHo# 25MM Tpuc, 50MM NaCl, pH 7,2,
OTMBIBAIM Oydepom 1 ypaBHOBENIMBAHMS H 3MIOHPOBaiy 25MM HUTpPaTOM HATpus,
pH 2,9. Dmouposannsie 6en1KkoBbie Hpakiiny 0ObEAMHAIM U HEHTpanu3oBanu 2M
Tpuc, pH 9,0. Ilynsl anTHTEN NOATOTaBINBANH s XpoMaTrorpaduu ruapodobHbIX
B3auMoAcHCTBUH, 100aBias 1,6M pacTBop cynb¢hara aMMOHHS 10 KOHEYHOU
KoHueHntpauuu 0,8M cynbdat aMmMoHuUs U 3HaveHue pH noBoauiu 10 5,0 ¢ NOMOLIBIO
yKcycHoi# kucioTsl. [locne ypaBHoBemnBanus 6yTui-cepapo3noi cMomsl 35MM
aneratoMm Harpud, 0,8M cynbdaTta ammonus, pH 5,0 antutena HaHOCHIH Ha cMOJTY,
npombiBany OyhepoM Ui ypaBHOBEIIMBAHUS H IIOHPOBAH JIMHEWHBIM I'PaiiEHTOM
1o 35MM anerara Harpus, pH 5,0. ®pakuun, cogepxamue 6ucnenuduueckoe
QHTHUTEJIO0, OOBEAHUHANH U JOMOJHATEIBHO OYHINAIH C IIOMOLIBIO Ielib-QUIbTPaLUH,
HCIIOJIb3Ys KOJIOHKY, 3aII0JIHEHHYIO cMoJoi cynepaekc 200 26/60 GL (bupma GE
Healthcare, IlIsenus), ypaBHoBemernyo 20MM ructuaunom, 140MM NaCl, pH 6,0.
®@pakuuy, conepxaiue GucnenupuIecKoe aHTUTENO, OOBEANHSIH, KOHIIEHTPHPOBAIH
10 TpedyeMoi KOHIIEHTPAINH, UCIIONB3YS YCTPOHCTBA sl yIbTpadUIbTPALUH
Vivaspin (¢pupma Sartorius Stedim Biotech S.A., ®pannus), u xpaauau npu -80°C.

Tabnuna 2: Beixonsl oucnenubudeckux antutel <VEGF-ANG-2>

VEGFang2-0015 VEGFang2-0016 (c AAA-
(6e3 AAA-MyTalun) MyTanmeii)
THUTP CylepHaTaHTa 64 mMkr/mn, (2 n cootBercTByeT 128 n.a. (Macwrab 2 x)
MT)
6esox A 118 Mr (~ 70% moHOMepa) n.a.
(MabSelectSure)
KappaSelect n.a. 117 Mr (~ 83% MoHoMepa)
6ytun-cedaposa 60 mMr 57 mr
SEC (renp-¢unprpauns) |35 mMr (>95% mMoHOoMepa) 38 Mr (>95% MoHoMepa)

YuCTOTY M HENOCTHOCTH aHTHUTENA AaHAIM3UPOBAJIH II0CIIE CTAAHH OYHCTKH C
IOMOIIBIO KamuJUIApHOro snekrpodopesa B npucyrcTeuu JJCH (K3-JICH), ucnosnb3ys
TEXHOJOrui0 MUKponioTokoB Labchip (¢pupma Caliper Life Science, CIIIA). 5 Mxn
GenkoBoro pactsopa noArorasnuBany s KO-JICH-ananusa, ucnonszys nabop HT

Protein Express Reagent coriacHO HHCTpYKIUSM IPOM3BOAUTENS, H aHATU3APOBAIIH C
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noMoibio cuctemsl LabChip GXII, ucnonesys uun HT Protein Express. Jlanasie
aHATM3UPOBAIK ¢ omouisio nmporpaMmsl LabChip GX.

Tabnuna 3: Y najneHne THNHYHBIX MTOOOYHBIX IPOAYKTOB C MOMOIIBIO Pa3IHUYHBIX

HOCJEeI0BATEIbHBIX cTaJduil 0uucTKH 1o nanasiM KB-JICH

Cranus OYHCTKM VEGFang2-0015 | VEGFang2-0016
% nnowaau nuka * * ananus: K3-JICH (Caliper Labchip GXII)
MAT |7 AT |(HC)2 |2 AT |(LC)2 [LC |MAT|% AT {(HC)2 | AT|(LC)
2
Mab 55,71 19 | 10,6 | 9,8 | 3,5 {09 -
Select
Sure
Kappa - 63 | 13,4 3,5 6,1 | 5,8
Select
O6yTun-cepaposa 81,4119 | 23 |82 | 3,6 {1,81762| 1,3 | 0,7 | 83 | 7,7
Cynepnexc 200 SEC (92,4 1,8 2,6 1,4 0,5 (0,5 99 1,1 nd. | nd. | nd.

Conepixanue arperaToB B o6pa3nax aHTHTE] aHATM3UPOBAIH € IOMOIIBIO
BbICOKO3( PpexTuBHOM SEC Ha aHAINTHYECKOH KOJOHKE IS Te€llb-(QHUIBTPALHH,
3anmosiHeHHOM cynepaekcom 200 (pupma GE Healthcare, IlIBenus), npumenss 2x3OP
(20MM Na;HPOy4, 2MM KH,POy4, 274MM NaCl u 5,4MM KCI, pH 7,4) B kauecTBe
noABHXXHOTO Oydepa, npu 25°C. 25 Mxr Oelka HHBENHPOBAIH B KOJOHKY CO
CKOPOCTBIO 10TOKA 0,75 MJI/MHH M OJBEPraji H30KPATHYECKOMY 3TIOMPOBAHHIO B
tedeHue 50 MuH.

AHaJIOTHYHO 3TOMY HOJyYaJi H o4yuiiany oucnenuduyueckue anrurena <VEGF-

ANG-2> VEGFang2-0012 u VEGFang2-0201, gocTuras cieayromux BbIXOIO0B:

VEGFang2-0012 VEGFang2-0201

(c AAA-myTanueit ) (6e3 AAA-MyTaunn)
TUTP/KOJIMYECTBO - 36 mxr/mn/72 mr
maciTad 2,1 n 2n
6esok A (MabSelectSure) - 66 Mr

(conepxaHue MOHOMEPOB ~95%)

kappaSelect 43 Mr -

(conepxaHue MOHOMEpPOB ~ 65%)
6ytun-cedaposa - 45 mr
SEC 14 mMr 21 mr

(conepxanue MOHOMEpPOB > 98%)

BBIXOJ Ha rHApoKcunanature {8,5 Mr
(conepxaHue MOHOMepoB > 98%)

obuuii Beixon (u3Bneyenne) |8,5 mr (20%) 21 mr (30%)

bucnenupunyeckue anturena<VEGF-ANG-2>, rakue xak <VEGF-ANG-2>
CrossMAD IgG4 ¢ AAA-mytanusmu u ¢ SPLE-mytanuamu (SEQ ID NO: 29, SEQ ID
NO: 30, SEQ ID NO: 31, SEQ ID NO: 32), <VEGF-ANG-2> OAscFab IgG1 c AAA-
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mytauuamu (SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35) u <VEGF-ANG-2>
OAscFab 1gG4 ¢ AAA-myramusamu u ¢ SPLE-mytanusamu (SEQ ID NO: 36, SEQ ID
NO: 37, SEQ ID NO: 38), Taxxe MOXHO M0JIy4aTh M OYHINATh aHAIOTHYHBIMH
METOJaMH.

IIpumep 2

AHaluTHYECKHH aHAIN3 U BO3MOXHOCTh oOHapyXeHHS

OcHoBaHHoe Ha DLS u3MepeHnue BA3KOCTH B J1aO0OPaTOPHBIX VCIOBHIX

W3Mepenune BI3KOCTH OCYIIECTBIISUIA B LEJIOM COTIAacHO U3BecTHOMY MeTony (He
F. u np., Analytical Biochemistry 399, 2009, cc. 141-143). B me/1oM, METOJI COCTOSUT B
ciexyromeM: o0pa3ibl KOHIEHTPUPOBAIH 10 MOJYUYCHHS Pa3IHYHBIX KOHIIEHTpanuit
6enxa B 200MM cyknuunate aprunuHa, pH 5,5 nepen no6asnenusm rpanyn us
HONMUCTHPOJIBHOTO JaTekca (nuameTpom 300 HM) u mosnucop6ara 20 (0,02 06.%).
OGpa3subl HepeHOCHITH B ONTHYECKHH 384-1yHOUHBIN IIaHIIET TOCPEACTBOM
ueHTpudyruposanus yepes 0,4-MHKPOMETPOBYIO GUIBTPOBABHYIO IITACTHHY H
MOKphIBaIK napaguHOBBIM MacyioM. Kaxyuiics fuamMeTp rpadyn jgatexca
ONpPENEIIAIN IyTeM TUHAMHYECKOTO paccessHus cBeTa npu 25°C. BsaskocTs pacTBopa
MOXHO paccyuThIBaTh 10 popMmyie 1 = N0(rh/rh,0) (m: BI3koCTH; N0: BA3KOCTH BOIBI;
rh: xaxymuiics ruapoaHaMHUYeCcKuii paauyc rpanyn natekca; rh,0:
THAPOJAMHAMHYECKUH JuaMeTp rpaHyl jlaTekca B BOJE.

Mt TOro 94TO6BI MOXHO OBITIO OCYILIECTBISTh CPABHEHHE PA3IHYHBIX 06pa3noB
IIPH OOHOM M TOH X€ KOHLEHTPALlMH, JaHHBIE O BA3KOCTH B 3aBUCHMOCTH OT
KOHLECHTPAIlMH allIPOKCHMHUPOBAIIH € IOMOINBIO ypaBHeHHS Myku (ypaBHeHue 1)
(Mooney, Colloid Sci, 1951; Monkos, Biochem. Biophys. Acta, 1997) u

OCYIICCTBJISJIN HHTCPIIOJIANHUIO TaHHBIX C [TOMOIIBIO CIEAYIOLMIETD YPaBHCHUSA:

n=1n, eXp( j
1- Ko ypaBHeHuE |

(S: mapameTp ruApo MHAMHYECKOTO B3auMoleicTBus Genka; K: kodpdunuent
camocxkatus; O: 06beM Qppakuu pacTBOpPEHHOro Genka).

Pe3ynbTaThl npescTaBieHs! Ha ¢ur. 2: ycranosieHo, yto VEGFang2-0016 ¢
AAA-mytanuamu B Fc-o61act o6nanaet 6osee HU3KOM BA3KOCTHIO IIPH BCEX
TeMIIepaTypax, MPH KOTOPBIX OCYLIECTBIAIN U3MEPEHHS, IO CPABHEHHUIO C

VEGFang2-0015 6e3 AAA-myTtanuii B Fc-o6nactu.
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Temmneparypa Havyana arperanuu no nasaeiM DLS

OO6pa3zubl NpUroTaBNIMBaNK B KOHIEHTpanuu 1 Mmr/mi B 20MM
THCTHIWHE/Xnopuae ructuauna, 140MM NaCl, pH 6,0, mepeHOCHIN B ONTHYECKHIT
384-1yHOYHBIH NTaHIIET IOCPEACTBOM HeHTpUu(yruposanus yepes 0,4-
MHKPOMETPOBYIO GHIBTPOBAIBHYIO INIACTHHY M NMOKPBIBAIH apadMHOBBIM MACJIOM.
I'mppoavHaMu4ecKHi pafinyc U B 9TOM Cllydae M3MEPSIH ¢ MOMOILBIO JUHAMHYECKOTO
paccesiHHSA CBETa, IPH 3TOM 00pas3iibl HarpeBayid co ckopocThio 0,05°C/MuH ¢ 25°C ao
80°C. Temneparypy Hayaja arperaliiy OIpeaeIisln KaK TEMIIEPATYpPY, IIPH KOTOPOii
THAPOIMHAMHYECKHI paiMyCc HadyuHaJ BO3pacTaTh. Pe3yabTaThl peacTaBieHsl Ha
¢ur. 3. Ha ¢ur. 3 npexncrapnens! nanusle 06 arperanud VEGFang2-0015 6e3 AAA-
MyTtanui B cpapHenun ¢ VEGFang2-0016 ¢ AAA-myranusamu B Fc-o6nacTu.
Ycranosneno, uro s VEGFang2-0016 temneparypa Hayajia arperalpy cocTaBlsia
61°C, B To Bpema kak y VEGFang2-0015 6e3 AAA-myTanuii Temneparypa Hayamna
arperanuu cocrasisuia 60°C.

DLS-anaiu3 B 3aBUCUMOCTH OT BPEMEHH

OO6pa3ubl NpUroTaBIMBaiK B KOHIEHTpaIuy 1 Mr/Ma B 20mM
rucTuauHe/xnopunae ructuauna, 140MM NaCl, pH 6,0, nepeHocHIN B ONTHYECKU A
384-nyHOuHBIH IUIAaHIIET IOCPEACTBOM LeHTpUPyrupoBanus yepes 0,4-
MHKPOMETPOBYIO GHIBTPOBAIBHYIO IUTACTHHY M MOKPBIBAIH TApAQHHOBBIM MaCJIOM.
I'mapoavHaMuYecKHi pauyc U B 3TOM ClIydYae M3MEPSIM ¢ HOMOILBIO JHHAMHYECKOTO
paccesHUs CBETa, IPH 3TOM 00pasLbl BHIACPXKUBAH [IPH MOCTOSSHHOM TeMIepaType
50°C BoyoTs 710 145 4. B 5TOM 3KCIepUMeHTe TEHAEHLUS K arperalii HaTHBHOTO
HEYJIO)KEHHOTOo OeNKa IpH NOBHIICHHON TeMIepaType MOXET IPHBOAUTD K
YBEIHUYEHHIO CPETHETO JHAMETPA YACTHUIl C TEYEHUEM BPEMEHH. Y Ka3aHHBIH METOJ Ha
ocHoBe DLS sBjseTcs 04eHb YyBCTBUTEIBHBIM B OTHOIICHHH arperaTos, MOCKOJIbKY
1X 0Opa3zoBaHHE PUBOJUT K CBEPXIPOIOPIHOHAILHOMY H3MEHEHHIO HHTEHCHBHOCTH
paccesHus cBeta. Jlaxke mocie BblIepXKUBaHUS B TeueHue 145 9 npu 50°C
(TemmepaTypa, 6nu3Kas K TeMIEpaType Hayania arperaiyu) cpeHuil JuaMeTp YacTHIL
kak VEGFang2-0015, tak 1 VEGFang2-0016 ysenuuuBaiics MeHee yeM Ha 0,5 HM.

Xpanenue B TeucHue 7 nuedt npu 40°C B xonuenTpauun 100 Mr/mi (moBbIIeHHE

ypoBHss HMW)

O6pasupl KOHIEHTPUPOBAIM 10 KOHeUHOH KonueHnTpauun 100 mr/ma B 200MM

CyKLIHHaTe aprununa, pH 5,5, crepunusoBanu ¢punbTpaliiueit u XxpaHuiu B IOKOE NPH
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40°C B Teuenne 7 aueit. Jlo M nociie XpaHeHUs ONPEAENSIN COACPKAHHE BHICOKO- H
HU3KOMOJIEKYIAPHBIX BUJ0B (HMW 1 LMW CcOOTBETCTBEHHO) ¢ IIOMOILIBLIO I'€Jib-
¢unbrpanuu. Pasnuuue B conepxanny HMW u LMW Mexay o6paznaMu mocie
XpaHeHHs M 00pa3laMH, B KOTOPHIX H3MEPEHHE OCYHIECTBIISIM ¢pa3y MOCIE
IPUTOTOBIEHHS, 0003HaYaNu Kak «moBbrmenne HMW» u «mossimenue LMWy
COOTBETCTBEHHO. Pe3yiibTarThl, npeacTaBieHHble B Tabnuie 4 u xa ¢ur. 4,
npoaeMoHCcTpupoBanH, 4t1o ans VEGFang2-0015 (6e3 AAA-MyTanuu) XapakTepHo
GoJiee BEIpaXX€HHOE CHIDKEHHE OCHOBHOTO IMKA U 60Jiee BHIPAXXEHHOE ITOBBIILICHHE
HMW 1o cpasaenuio ¢ VEGF Ang2-0016 (¢ AAA-myranueit). ITpu cozgannu
H300peTeHHs HEOXKUAAHHO ObLIO ycTaHOBIEHO, 9To A VEGF Ang2-0016 (c AAA-
MyTanuei) xapakTepHa MEHbIIas TEHACHIUS K arperaniu 110 CPABHEHHIO C
VEGFang2-0015 (6e3 AAA-MyTanuu).

Tabnuna 4: 3MeHeHNe OCHOBHOT'O NMUKA U IIUKOB, cOOTBEeTCTBYIOMUX HMW u

LMW, nocie xpanenus B Teuenue 74 npu 40°C

H3menenue miomanu (%)(40°C-(-80°C))

OCHOBHOM UK HMW LMW

VEGFang2-0015 (-AAA-myTauun) -3,56 2,89 0,67

VEGFang2-0016 (+AAA-MyTauun) -1,74 1,49 0,25

DyHKIMOHANBHEIN aHaMu3 Oucnenuduyecknx antutea K VEGF u Ang?
OCYIICCTBIISJIA C IMIOMOINBIO MOBEPXHOCTHOIO IJIA3MOHHOTO pe3odanca (SPR),
ucnonb3ys ycrpoidcTso BIAcore® T100 uiu T200 (pupma GE Healtheare), npu 25°C.
Cuctema BIAcore® XopoIo mOAXOJUT AJIsl U3YUEHHS MOJIEKYIAPHBIX
B3auMojaeHcTBUi. SPR-TeXHOJIOTHS OCHOBaHa Ha W3MepeHUHU KO3 duuenTa
HpeNoMIIeHHs BOJIU3H NOBEPXHOCTH MOKPHITOTO 30JI0TOM OHOCEHCOPHOIO YUMA.
H3menenns xo3bdunueHTa NpeIoMiIeHHsS CBUAETENLCTBYIOT 06 M3MEHEHUSX MaCCHI
Ha NIOBEPXHOCTH, BEI3BIBAEMBIX B3aUMOJEHCTBHEM HMMOOHIM30BaAHHOIO JIUTAHA €
aHaTU3HPYEMBIM BEILIECTBOM, HHBEHUPYEMBIM B pacTBOpe. Macca Bo3pacTaer, eclin
MOJIEKYJIBI CBA3BIBAIOTCS C KMMMOOMIIN30BAHHBIMH JINTAHAAMH Ha MOBEPXHOCTH, H
Ha00OpOT Macca CHHXKACTCS B Cllydae JUCCONHAIIMY aHATH3HPYEMOrO BEIECTRBA OT
MMMOOHMIIN30BaHHOTO JTHraHJa (OTpaxkas JUCCONHalHIo KoMiuiekca). SPR no3Bonsier
OCYIIECCTBIATh HENPEPLIBHBIH MOHHTOPHHT B PeajibHOM BPEMEHH CBA3LIBAHHS
JIUTaH1a/aHau3uPyEMOro BEIECTBA U TaKHM 00pa30M ONpenesTh KOHCTAHTY
ckopocty accouuanuu (ka), koHcTaHTy ckopoctu aucconuanuu (kd) u KOHCTaHTY

paBHoBecus (KD).
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Ilpumep 3
CaassiBanne ¢ VEGF, Ang?2, FcrammaR u FcRn

Onenka kuHetuku apbunnocTa K n3opopmam VEGF, BKIIOYas OIEHKY BHIOBOM

HEPEKPECTHON peaKTUBHOCTH

[Ipumepno 12000 pesonancubix eaunun (RU) cucteMmsl g «3axparta» (10
MKTI/MJI K03b€ro anTHYenoBedeckoro F(ab)’s; kon 3akasa: 28958325; pupma GE
Healthcare Bio-Sciences AB, HIsenus) cumuBanu ¢ CM5-uunom (pupma GE
Healthcare, BR-1005-30) mpu pH 5,0, npumenss HaGop A5 aMMHHOTO COYETaHHS,
nocrasisembli pupmoit GE Healthcare. Bydep ans cucremsl u 06pasua npeacrasis
coboit 3@P-T (10MM 3abydepennsiit pocharom Gpusnonmornyeckuii pacTsop,
BKtovaromui 0,05% Teun 20), pH 7,4. Temnepatypy npoTo4HOH s9eiiku
ycranasiuBaiu Ha 25°C, a Temnepatypy 6s10ka ains o6pasna ycranasiausanu Ha 12°C
¥ IPHMMPOBAJH JBaXX/bl, HCIIOJIb3Ys MOABMXKHEIH Oydep. bucnenuduueckoe
aHTHTEJIO «3aXBaThIBAIW» MyTeM HHBeKIMH SOHM pactBopa B Teuenue 30 ¢ npu
CKOPOCTH MOTOKA 5 MKJI/MHH. ACCOIHAIIHIO H3MEPSIIH IyTEM HHBEKIIMH
uenoBeveckoro hVEGF121, mpimmuoro mVEGF120 unu xpeicunoro r'VEGF164 B
pa3INYHBIX KOHICHTPAHAX B pacTBope B TeueHue 300 ¢ npu ckopoctu noroka 30
MKJI/MMH, HauHHas ¢ KoHueHTpauuu 3006M, npumenss passegenus 1:3.
OcymecTBasin MOHUTOPHHT (ha3bl IMCCOLMALMA B TEYCHHE IIEPHOIA BPEMEHH BILIOTD
70 1200 ¢ u 3anyckanyu myTeM 3aMeHBI pacTBOpa o6pasiia Ha MOABHXKHEIH Oydep.
lloBepXHOCTH pereHepupoBaIy MyTeM 60-CEKYHIHON OTMBIBKH ¢ TIOMOIIBIO PacTBOpa
rimuuuba, pH 2, mpu ckopoctu notoka 30 Mxii/mMuH. Bee pasnuuus B ko duiuenTax
HPEJIOMJICHHS KOPPEKTUPOBAJIU IIyT€M BHIYATAHHUS OTBETA, IIOJYYEHHOTO OT
IIOBEPXHOCTH, MOKPHITOH KO3bUM aHTHYENOBeYeCKUM F(ab’),. Berunranu taxxe
J@HHbIC, IOJIyYCHHBIE IPH OCYINECTBICHUH KOHTPOJIBHBIX «IYCTEIX» HHBEKIUH
(nBoiinoM KOHTpONK). JIns pacdera Kaxyueiics Benuannb Kp # Apyrux
KMHETHYCCKUX NMapaMeTpoOB IpuUMeHsan Moaens 1:1 JIsurmiopa. Pesynbrarsl
HpeACTaBIeHbl B TabauIe 5.

AddunnocTs kK Ang2 B pacTBOpeE, BKJIIOYAs ONEHKY BHJIOBOM IEpPEKpecTHOM

PCAKTHBHOCTH

Ouenka apGuHHOCTH B pacTBOPE MO3BOJSET H3MEPATH apPHHHOCTD
B3aHMOJICHCTBHS MYyTEM ONpPEICIICHUS KOHIIEHTPAIlMH CBOOOIHBIX

B3aHMO/JICHCTBYIOUIMX IAPTHEPOB B YPAaBHOBEIICHHOM cMecH. AHaIu3 apGHHHOCTH B
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pacTBOpe BKIIOYAET cMelneHne Oucnenuduyeckoro anturena<VEGF-ANG-2>,
COXpaHsis €ro NOCTOSHHYIO KOHUEHTPALMIO, C JIUTaHaoM (T.e. Ang2) B pa3JIHYHBIX
KOHIEHTpalHusaX. MakcMMallbHOE BO3MOXXHOE KOJIMYECTBO PE30HAHCHBIX €IUHMUIL
(manpumep, 17000 pesonancHsix exunun (RU)) aHTHTETa HMMOGHIM30BAIH HA
nosepxHoct CM5-uuna (pupma GE Healthcare, BR-1005-30) 1ipu pH 5,0,
HCIIOJIb3Ysl HA0OP [UIsi aMHHHOTO COYETaHusI, mocrasisieMslii pupmoit GE Healthcare.
Bydep ms cucremsl u o6pasna npeacrasisii co6oit HBS-P, pH 7,4. Temnepatypy
IPOTOYHOH AYEHKH ycTaHaBauBaiu Ha 25°C, a Temneparypy 6iioka ans o6pasna
ycranaBinuBand Ha 12°C u NpuMHpOBaNM ABaXkKAbl, HCHONb3Ys MOABHXKHEIH Gydep.
st mony4eHus KanuOpoBOYHOM KpHBO# Ang2 B BO3pacTalONMX KOHIEHTPALHAX
HHBEIMPOBAIIA B IIPOTOYHYIO sS4eiiKy ycTpoiicTBa BIAcore, conepxkanryro
uMMOoOHIH30BaHHOE Oucnennduueckoe antureno kK VEGF-ANG-2. KonuuecTo
CBS3aHHOTO Ang2 olleHHBaNH B pe30oHaHCHHBIX eauHunax (RU) u crpounn rpapuk
3aBHCHMOCTH OT KOHIIEHTpaunuu. PacTBopsl kaxcroro suranja (11 koHnenTpanuii s
auanasone ot 0 go 200uM 6ucnenudpudeckoro anturena kK VEGF-ANG-2)
uHKyOupoBanu ¢ 106M Ang2 u faBajiu ZOCTUIraTh pAaBHOBECHSA IIPH KOMHATHOM
temieparype. Konnenrpanuu cBo6oanoro Ang2 onpeneisig ¢ HCIIOIb30BaHUEM
KanuOpOBOYHOM KPHBOH, CO3JaHHOM /10 U MOC/IE U3MEPEHHUS OTBETA B PACTBOPAX C
H3BECTHBIMH KOJIHYECTBAMH Ang?2. 4-napaMeTpHUYECKYIO [TOATOHKY OCYLIECTBIISIN C
nomouipio XL{it4 (mporpamma ¢pupmer IDBS) ¢ mozensio 201, oTkiansiBas
KOHIIEHTpalHIO cBO60gHOro ANG-2 Ha y-0CH W KOHIICHTPAIMIO UHIHOHPYIOIIEro
aHTHTENA HAa X-0CH. AQGHHHOCTH PaCCUNTHIBANM, ONPEAENss TOUKy H3ruba 3Toi
KpHuBOii. [IoBEpXHOCTH pereHepupoBaln MyTeM OJHOKPATHONH OTMBIBKH B TeueHue 30 ¢

0,85%-np1M pacTBopom H3PO4 npu ckopoctu nmotoka 30 mxn/muH. Bee pazianuus B

K03} HIHEeHTaX MPETOMIIEHHS KOPPEKTHPOBAJIH ITyTEM BHIYHTAHHUS OTBETA,
MOJIy4YEHHOTO OT HOBEPXHOCTH, OKPBITOH «IIyCTBIM» KOHTpOJieM. Pe3ynbTaTsl
IpEACTABJICHBI B TaOIHIE 6.

AddunHocts k FCRn B cTabuIbHOM COCTOSIHHH

Jlns cpaBHeHus OucneNHGHYECKHX aHTHTEI APYT ¢ APYTOM ONpeAeIsIHa
appunHOCTH K FcRn B cTabunsHom cocrosuuu. Uenoseueckuit FcRn paspoauny B
Oydepe nns coyeranns (10 mxr/mn Na-anerara, pH 5,0) ¥ ”MMOOHIH30BBIBAN Ha
Cl-uune (pupma GE Healthcare, BR-1005-35), ucnonb3ys npoueaypy HampaBieHHOMH

UMMOOHIN3aLUY, NPUMEHss ycTpoiicTBo BIAcore, 10 10CTHXEHHS KOHEYHOI'0 OTBETA
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200 RU. TemnepaTypy IpoTO4HOI sT4eiki ycTaHaBnuBanu Ha 25°C, a Temmeparypy
6iioka nns obpasua ycranapiauBany Ha 12°C u QBaXX1sl IPUMHPOBAIH, HCIIOIb3YS
noaBuXHEIH Oydep. Bydep nis cucremsr u o6pasua npeacrapisi coboii 3OP-T
(10MM 3abydepennsiit pocdhatom dusznonornueckuii pactrop, skaogaromuii 0,05%
Teun 20) pH 6,0. JIng ucciienoBaHus KaXA0ro aHTHTENA IPUMEHSIH pa3InIHbIe
koHUeHTpanuu IgG, cocrasnsromue 62,5, 125, 250 u 500uM. CxopocThk HOTOKA
coctaisuia 30 MXJI/MHH M pa3aHyHbIe 00pa3ibl HHbEIUPOBAJIHM [10CIEA0BATEILHO Ha
IIOBEPXHOCTH YHIIA, IPH 3TOM B Ka4€CTBE IE€PHOMAA aCCOMHAIMH ObLI BEIOpaH
IIPOMEXYTOK BpEMEHH, cocTaBisromuii 180 c. [IoBepXHOCTH pereHepHpOBaIH IyTEM
uabexuun 3OP-T, pH 8 B Teuenne 60 ¢ npu ckopoctu notoka 30 mxia/MuH. Bee
pasnuuus B Ko3pPuiueHTax NpeIoMiIeHHs KOPPEKTHPOBAJIH IyTeM BhIYHTAHHS
OTBETA, NOJYYECHHOTO OT «IIyCTOM» MOBEPXHOCTH. BBIUNTAIN TaK)Ke pe3yabTaThl,
NOJy4eHHbIe IPY HHBEKIHUAX Oydepa (T.e. IpUMEHSANH ABOMHOM KOHTPONB). s
pacueTa apPUBHOCTH B CTAaOUIBHOM COCTOSHHM ITPUMEHSIIH METOM, BXOASIIHIA B
nporpammy Bia-Evaluation. B nesomM, MeToJ cOCTOSI B CIEAYIOIIEM: CTPOMIH TpadHK
3apucuMocTH BeanuuHbl RU (RU max) oT aHanu3upyeMbIX KOHIEHTpaMii, mojiydas
KPUBYIO 1030B0O# 3aBucuMocTH. Ha ocHOBe 2-napaMeTpruecKkoi NOArOHKH
PacCUHTHIBAIM BEPXHIOKO aCHMIITOTY, YTO HO3BOJISLIO ONPEAEATh Beauyuny RU,
COCTAaBJISIONYIO OJJOBHHY OT MaKCUMAaJIbHOH, U TAaKUM 06pa3oM ompenensaTh
apdunHOCTE. Pe3ynpraTh npeacTaBiaens Ha Gur 5 u B Tabnune 7. AHAJIOTHYHBIM
o6pa3zom onpezensn apdurHOCTE K FcRn 06e3bsH muHOMONTYC (Cyno), MeIme u
KPOJIUKOB.

Onenka cBas3eiBanusg FcrammaRIlla

Hns n3mepenns apdunrocty x FerammaRIIla npuMensnu npsmoii anamus
cBs3piBanus. Cuctemy ans «3axsara» (1 mxr/mn nenra-His; gpupma Quiagen)
(mpumepro 3000 pezonancubix equnun (RU)) ciuusanmu ¢ CMS5-unnom (dupma GE
Healthcare, BR-1005-30) npu pH 5,0, ucnons3ys Habop JUis aMHHHOT'O COYETaHHS,
nocrasnsemblii ¢pupmoit GE Healthcare. Bydep s cuctems! u 06pasia npecTasisi
coboit HBS-P, pH 7,4. TeMnepaTypy npoTouHO# Sueiiky ycTaHapIHBaIH Ha 25°C, a
TeMieparypy 6ioka A obpasna ycraHaBauBaiu Ha 12°C ¥ IpUMHUPOBATH JBAXIH,
HCnoJb3ys nmoABUXHBIA 6ydep. FcrammaRIlla-His-penentop «3axBaTbiBaim» myTeM
uabekuu 1008M pactBopa B Teuenne 60 ¢ Mpu CKOPOCTH IOTOKA 5 MKJI/MHH.

CeaspiBaHMe OIEHUBANHU NyTeM HHbeKIHH 100HM GucnenndHuUecKoro aHTHTENA HIH
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MOHOCHIEH(QHUIECKUX KOHTPOJIBHBIX aHTUTeN (aHTu-Dig 1is anTutena IgG1-
noaknacca u IgG4-nonknacca) B Teyenne 180 ¢ npu ckopoctr notoxa 30 MKJI/MHH.
IToBepXHOCTh pereHepupOBaH IMyTEM OTMBIBKY B TeueHue 120 ¢ pacTBOpoM IIHIHHA,
pH 2,5 npu ckopoctr notoka 30 mxn/mud. [lockonbky csaseiBanue FcrammaRIIla
OTJIMYaeTCs OT MOJCIH CBA3bIBaHMs 1:1 JIaHrMIopa, B 9TOM aHasm3e onpeaeisiia
TOJIBKO HAJIMYHE CBA3BIBAHUA/OTCYTCTBHE CBA3BIBAHHUS. AHAJIOTHYHBIM 06pa3oM
MOXHO onpenensTh cBsi3piBanMe FecrammaRlIa u FerammaRIla. U3 pesynbraros,
IpPEeCTaBICHHBIX HAa QHUT. 6, clenyeT, YTo nociie HHTPOAYKIHK MyTanui P329G
LALA He ynanoch o6HapyxuTh cBsi3siBanue ¢ FcrammaRIIIa.

Ouenka HezaBucumoro cBsaseiBanus VEGF u Ang? ¢ GucnenubuyeckumMu

antuteaMu<VEGF-ANG-2>

[Ipumepno 3500 pezonancubix exuuun (RU) cucremsl ais «3axBarta» (10 MKr/mi
Ko3pero antuuenoseveckoro IgG; pupma GE Healthcare Bio-Sciences AB, IlIsenus)
curnBanu ¢ CM4-yunom (pupma GE Healthcare BR-1005-34) npu pH 5,0, ucnons3sys
Habop 1Jis aMHHHOTO COYETaHHs, mocTaBisieMblii Gpupmoiit GE Healthcare. Bydep mis
cucTeMsl 1 obpasua npeacranian coboi 3OP-T (10MM 3abydepennsrii pochatom
¢usnonoruyeckuit pacrsop, Bkmoyaroiui 0,05% Teun 20) pH 7.4. Temnepatypy
NPOTOYHOH A4YEeHKH ycTaHaBauBaiH Ha 25°C, a Temneparypy 6yioka aius o6pasua
ycranaBnupanu Ha 12°C. [lepen «3axBaToM» MPOTOYHYIO AYEHKY JBAXKABI
NPHMHUPOBAJIH, HCIIOJIb3Ys NOABUXKHBIM Oydep.

bucnenuduueckoe aHTUTENO «3aXBaThIBaNM» yTeM HHBbeKuuH 10HM pacTBOpa
B TeueHHe 60 ¢ co ckopocThio 5 MKJI/MuUH. He3aBHCHMOE CBSI3BIBAHHE KaXIOTr0
nuranja ¢ GucnenuGuyIecKuM aHTHTENIOM aHATM3HPOBAJIH, ONPEIEis CHOCOOHOCTD
AKTHBHOTO CBS3BIBAHMSA ISl KAXKIOTO JIMranaa, KOTOpeie 106aBisin 1u60
NIOCJICI0BATENBHO, TU00 OJHOBpEMEHHO (CKOpOCTh 30 MKJI/MHUH), COTJIACHO
OINIMCaHHBIM HU)KE BapHaAHTaM:

1. Mabexnus yenoseyeckoro VEGF B kounentpanuu 200HM B Teuenue 180 ¢
(IeMOHCTPHPYET HHAMBHIYAIbHOE CBA3bLIBAHUE AHTUIEHA).

2. Mapexuus yenoBedeckoro Ang2 B konuentTpanuu 1006M B Teuenue 180 ¢
(IeMOHCTPHpYET HHAUBHIYANIbHOE CBSI3bIBAHHE AHTHIEHA).

3. Napexnus yenoseyeckoro VEGF B konuenTpanun 2008M B Teuenue 180 ¢ ¢
IOCJIETYIONICH TOMOJHUTENBHON HHbEKIMEN YenoBeuyeckoro Ang2 B KOHIEHTPALHH

100uM B Teuenne 180 ¢ (neMoHCTpHpYeT cBsizbiBanue Ang2 B npucytcTBud VEGF).
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4. Unpexius venoBedeckoro Ang2 B konuentpanuu 100EM B Teuenune 180 ¢ ¢
Hocienyouei 10moMHUTENbHON HHbeKIKeR yenoBedeckoro VEGF B koHneHTpanuu
200uM (nemoncTpupyet cBs3siBanue VEGF B npucytctsum Ang2).

5. ComecTHas nHbekuus denoseyeckoro VEGF B konnentpanuu 200EM u
4enoBeueckoro Ang?2 B konueHtpauuu 100HM B teuenue 180 ¢ (memoncTpupyer
onHoBpeMeHHoe cBa3biBaHue VEGF u Ang?2).

IloBepXHOCTH pereHepHpoOBaK B MOMOIIEI0 OTMBIBKH B TeueHHe 60 ¢ 3MM
pactBopoM MgCl, npu ckopoctr noroka 30 mxi/mMun. Bee pasnuuus B
K03 duureHTax nperoMiieHIs] KOPPEKTHPOBAIU MyTeM BHIUHTAHHS OTBETA,
IIOJIyY€HHOTO OT MOBEPXHOCTH, CCHCHOMIN3MPOBaHHOM aHTHYe0BeYeckuM IgG.

Cunraercs, uro Gucnenndpuueckoe aHTUTENO 061a4a€T CIIOCOOHOCTHIO
CBSI3BIBATHCS C 00OMMU QHTUT€HAMH HE3aBHCHMO APYT OT JApyra, ecjiu 06pa3yronuics
KOHEYHBI CUIHAJ, IOJy4YEeHHBIH IPU NPUMEHEHHH MOAX0H0B 3, 4 U 5, paBeH HIH
01H30K K CyMMe HHIMBH/YalIbHBIX KOHCYHBIX CUTHAJIOB, MIOJTYyYEHHBIX TIPH
NPUMEHEHHMH NOAX00B 1 u 2. Pe3ynbrathl, npeacTasiennsie B Tabauie 9,
AeMOHCTPHUPYIOT, yTO 00a anTHTena VEGFang2-0016, VEGFang2-0012 o6nananu
CIOCOOGHOCTRIO HE3aBUCHMO JIpPYT OT Apyra cBaseiBaThes ¢ VEGF u ANG2.

Ouenka onHoBpeMenHoro cBsaspiBanus VEGF u Ang?2 ¢ 6ucnenuduyeckuMu
aHTuTenaMu<VEGF-ANG-2>

Bo-nepsrix, cuBanu npumeprno 1600 pesonancusix equnnn (RU) VEGF (20

MKr/Mi) ¢ CM4-uunom (pupma GE Healthcare, BR-1005-34) npu pH 5,0, ucnonp3ys

HabOop 11 aMHHHOTO COYETaHHs, mocTaBisieMblii pupmoii GE Healthcare. Bydep mis
CHCTEMBI M 06pasua npeacrasisi coboit 3OP-T (10MM 3abydepennsiii pochaTom
¢usmonorudeckuii pacTeop, Brmogaromuii 0,05% Teun 20), pH 7,4. Temnepatypy
HOPOTOYHON sYeHKH yCTaHaBIMBaIK Ha 25°C, a remneparypy 6i10xa a1s obpasna
ycTaHaBiauBand Ha 12°C 1 mpuMHpOBaIH ABaXXAbI, HCIIOIb3Ys MOABHXHBIH Gydep. Bo-
BTOpBIX, SOHM pacTBOp GHCIENHPHYECKOro aHTHTEIAa HHBENMPOBAIH B TeueHue 180 ¢
€0 ckopocThio 30 Mxi/MuH. B-TpeTsux, hAng-2 unsenuposanu B Teuenue 180 ¢ co
ckopocThio 30 Mkia/MuH. OTBET B BUIE CBA3bIBaHus hAng-2 3aBHcel OT KOJIHYECTBA
oucnenuduyeckoro anturena, ceszanioro ¢ VEGF, u oH cBHIeTENbCTBOBAI 00
OIIHOBPEMCHHOM CBSI3BIBaHUU. [I0BEpXHOCTH pereHepupoBa IIyTeM OTMEIBKH B
Tedenue 60 ¢ ¢ momompro 0,85%-Horo pactsopa H3PO4 npu ckopoctu noroxa 30

MKJI/MuH. O HalH4YuU OJHOBPCMCHHOTO CBSI3BIBAHUS CBHACTCIBCTBYET
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JONOJIHUTENBHBINA CHENUPUUECKHN CUTHAN CBS3bIBaHUS hAng2 OTHOCHTENBHO

IIpeAleCTBYONIEro curiana cea3siBanus VEGF ¢ 6ucnenupuveckumu

anTaTeaMU<VEGF-ANG-2>. Jlng o6oux 6ucnenuduueckux anturen VEGFang2-

0015 u VEGFang2-0016 ynanocs o6HapyxuTh oaHoBpeMeHHOe cBsa3biBanne VEGF u

Ang2 ¢ bucnenupuyeckumu anturenaMu<VEGF-ANG-2> (nanHble He

IIPEACTABJICHBI).

Tabauna 5: Pesynpratel: Kunetnku addunnoctu k nzobopmam VEGF us

Pa3JINYHBIX BHAOB

VEGFang2-0015 -

VEGFang2-0016 -

VEGFang2-0012 -

VEGFang2-0201 -

Kaxywiascs Kaxymascs KaxyIascs Kaxymascs

adpuHHOCTH adppuHHOCTD appuHHOCTH adppUHHOCTD
4en0BeueCKuit <1nM (no Biacore- | <1nM (no Biacore- | <1uM (no Biacore- | <InM (no Biacore-
VEGF 121 crienudpuKauym) crneuuQpuKaLuu) cneuudukanun) cneurduKalim)
MBIIIHHBIH HET CBA3BIBAHUSA HET CBS3bIBAHHA HET CBA3BIBAHUS HET CBA3bIBAHUSA
VEGF 120
KpbICUHBI i 138M 145M 248M 35uM
VEGF 164

Tabauia 6: Pesyapratel: AdbuHHOCTE K Ang2 B pacTBOpe

VEGFang2-0015, | VEGFang2-0016, | VEGFang2-0012, VEGFang2—0201,
KD [eM] KD [eM] KD [EM] KD [uM]
YyeJloBeueCKHii 8 20 20 Tbd (nomnexur
Ang2 OIpee/IEHHIO)
cyno Ang2 5 13 10 Thd
MBIIUHbIH Ang2 8 13 8 Tbd
Kponnuuii Ang2 4 11 8 Tbd

Tabnuna 7: PesynbpraTel: Addunrocts K FcRn 6ucnenndudeckux aHTHTEN

<VEGF-ANG-2>

VEGFang2-0015

VEGFang2-0016

VEGFang2-0012

VEGFang2--0201

[adpdunHOCTE] [addunHOCTD] [addurHOCTD] [addunHOCTB]
qeJioBeueCcKHii 0,8MxM HET CBSA3BbIBaHHA HET CBA3BIBAHHA 0,8mMxM
FcRn
cyno FcRn 0,9MxM HET CBA3BIBAHHA HET CBA3LIBAHHA 1,0MxM
MBIIIHHBI A 0,2MxM HET CBA3BIBAHUS HET CBA3BIBAaHUA 0,2MxM
FcRn

Ta6nuna 8: Pesynprarel: CesssiBanue ¢ FerammaRI-111a

VEGFang2-0015

VEGFang2-0016

VEGFang2-0012

VEGFang2 -0201

FcyRla | Her cBA3BIBaHUSA | HET CBA3BLIBAHUSA CBSI3EIBAHHE CBA3BIBaHUE
FcyRIla | HeT cBA3BIBAHHMSA | HET CBSA3bIBAHUS | HET CBA3BIBAHHUSA CBA3bLIBAHHUE
FcyRIlla | HeT cBA3BIBAHKUA | HET CBA3BIBAHUSA | HET CBA3BIBAHMSA CBA3BIBaHUE
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Tabawnia 9: Pesyapratel: HezaBucumoe ceszsiBanne VEGF u Ang2 ¢

oucoenuduueckuMu autureaamu <VEGF-ANG-2>

1) Ang2 2) VEGF 3) cHauana 4) cHagana Ang2, 5) CoBMecTHas
[RUmax] [RUmax] VEGF, 3atem 3areM VEGF HHBEKLUA
Ang2 [RUmax] [RUmax] Ang2+VEGF [RUmax]
VEGFang2- 174 50 211 211 211
0016
VEGFang2- 143 43 178 177 178
0012
IIpumep 4

Macc-cnekTpoMeTpus

B nanHoM paznene onucaHa XapakTepu3anus OucnenupuIecKuX aHTHTE

<VEGF-ANG-2> B 0THOIIEHHH NpaBUIbHOMN cOopku. [IpeamnonaraeMele IepBHYHbIE

CTPYKTYPBI HOATBEPKAAIH C IOMOIIBIO MACC-CIIEKTPOMETPHH C HOHHU3ANHUEH

snexTpocnpeeM (ESI-MC) nernuko3uinpoBaHHBIX ¥ HHTAKTHBIX HIIH PACIIEILIEHHBIX

¢ momombio IdeS (pacmennsiomuii IgG depmeHT U3 S. pyogenes) Gucnenuduyeckux

anTuTeN <VEGF-ANG-2>. Pacmennenune ¢ nomompio IdeS ocymecTBisny ¢

ucnoab3oBanueM 100 MKT OYHINEHHOrO aHTHTENA, KOTOPOE HHKYOHPOBANH C 2 MKT

IdeS-npoTteass! (pupma Roche) B Gydepe, conepxamem 100 Mmmoneit/n

NaH,;P04/Na;HPOy, pH 7,1, npu 37°C B Teuenue 5 4. 3arem aHTHTENA

JETJIMKO3HIIMPOBAIH ¢ MoMombio N-rnuko3unass! F, Helipamunuaasel u O-

riukosugassl (pupma Roche) B 6ydepe, cogepxamem 100 mmoneii/n

NaH;P04/Na;HPOy, pH 7,1, ipu 37°C B TedyeHue BILIOTH 10 16 4, ncnonb3ys 6enok B

KOHILIEHTpalUHH 1 MI/MJI, M 3aTe€M OCYHIECTBISAIN obecconuBanue ¢ nomMoupo JXXBP

Ha kojoHke cepanexkc G25 (dbupma GE Healthcare). O6uryro Maccy onpenensnu ¢
nomompio ESI-MC, npumenss MC-cucremy maXis 4G UHR-QTOF (¢upma Bruker

Daltonik), cnabxennylo ucrounukom TriVersa NanoMate (pupma Advion).

Maccel, ycTanOBI€HHBIE JUISI paciieIUieHHbIX IdeS, nernuxo3uaupoBaHHbBIX

(Tabinna 10) MaM MHTAKTHBIX AETJIMKO3MIHPOBAHHBIX (Tabnuna 11) Monexyn,

COOTBETCTBOBAJIM IIPEACKa3aHHBIM MacCaM, KOTOPbI€ BBIBOJIHJIN HA OCHOBE

aMHHOKHCJIOTHBIX IOCIEN0BaTelbHOCTEN Oucnenudpuueckux antutea <VEGF-ANG-

2>, COCTOSINIUX M3 JABYX Pa3IMYHBIX JIETKUX Lenei LCang2 ¥ LCyuentuc (panu6usymac) 4

AByX pa3nu4HbIX TsoKessX neneid HCangy 1 HC jyyepruc-




10

15

20

25

-T2 -

Tabnuia 10: Maccrl IeruKO3MINPOBAHHBIX U PACHIEIJICHHBIX ¢ TOMOIILo IdeS

oucnennpuueckux antures <VEGF/ANG2>, takux kak VEGFang2-0201 (6e3 AAA-

myTanun) 4 VEGFang2-0012 (¢ AAA-myTanueii)

Obpazen F(ab’)2 6ucnenuduyeckoro aHturena HernuxosunuposanHas Fc
<VEGF-ANG-2> 6ucneunduueckoro antutena <VEGF-
ANG-2>
IIpenckasannas O6HapyxeHHas IMpenckasanuas OO6HapyxeHHas
cpennss macca [[la] | cpeansas macca [[la] | cpeansis Macca [[la] | cpeanss macca [Jla]
VEGFang2- 99360,8 99360,7 47439,2 47430,1
0201
VEGFang2- 99360,8 99361,1 47087,7 47082,0
0012

Tabnuma 11: Macchl JELTHKO3HINPOBAHHBIX OHCIeUMDHUYCCKUX AHTHTEN

<VEGF/ANG2>, takux kak VEGFang2-0016 (c AAA-myranuei) 1 VEGFang2-0015

(6e3 AAA-myTanuu)

JlernukosnnuposanHoe 6ucnenuduueckoro anrurena <VEGF-ANG-2>

IIpenckasanHas cpenHsas mMacca [[la]

O6HapyxeHHas cpenHsas macca [[la]

VEGFang2-0016 |146156,9 146161,2
VEGFang2-0015 |146505,3 146509,4
IIpumep 5

XpoMarorpadus Juig olleHKH cBs3biBaHusA Fc-Rn

CoueTanue co cTpenTaBUAUH-cedapo3oii:

Hobasnsnu 1 r crpentaBuaus-cedapossl (pupma GE Healthcare) x

OUOTHHUIHPOBAHHOMY U NOJBEPIHYTOMY AHAIA3Y PEUENTOPY H HHKYOHPOBANH B

TEYEHHE 2 Y IIPU BCTPAXHUBAHHU. JlepHBaTH3UPOBAHHOM peLEenTOpoM cedapo3oit

3anonHIM 1-MumnnuTpoByo XK-konouky (¢pupma GE Healthcare).

Xpomartorpabus ¢ npuMeHeaneMm abdunnoi FcRn-KoJoHKH:

YcaoBus:

pa3Mephl KOJTOHKH:

BBICOTA CJIOA:

5 cMm,

50 MM X 5 MM,

3arpyska: 50 Mmxr oOpasna,

Oydep nnst ypaBHOBEIIHBAHUA:

3HaueHue pH no 5,5,

20MM MES ¢ 150mMM NaCl, perynupyromuii

Oydep ans smonun: 20MM Tpuc/HCI ¢ 150MM NaCl, perynupyromuit

3Hayenue pH no 8.8,

AJIIONUA:

7,5 CV (o6beM Konouku) Oydepa ans ypaBHoBemuBanus B oT 30 CV

no 100% 6ydepa pns anrouun, 10 CV 6ydepa s smonuu.
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KononouyHas xpoMmarorpadus Ha ocHoBe abdunrocTH kK huFcRn

B npuBenenHoi Huxe Tabauile npencTaBieHsl JaHHBIE O BPEMEHAX
yaepxuBanus Oucnenuduueckux antures <VEGF-ANG-2> Ha koloHKax aJis
apdunHOM XpomaTorpapuu, conepxamux yenoseyeckuiit FcRn. JlaHHbIe ONyYany ¢
HCIIOJIb30BAHUEM YKA3aHHBIX BHIIIE YCIOBHM. B mpuBeneHHoM Hixxe TabnuIe
IpEJCTaBICHEI JaHHBIE O BpEMEHAX yAEePKUBaHUS OUCeIUDHIECKHX aHTUTE
<VEGF-ANG-2> na yenoBeueckom FcRn.

Tabnuna 12: Pesynsratel: BpeMena ynepxuBaHus 6ucneniGuyecKux

aHTuTeI<VEGF-ANG-2>

AHTHTEJIO Bpems yaepxuBanus [MuH]

VEGFAng2-0015 (6e3 AAA-MyTalun) 78,5

VEGFAng2-0201 (6e3 AAA-myTtauun ) | 78,9

VEGFAng2-0012 (c AAA-myTaumei ) 2,7 («nycToiiy nuk)

VEGFAng2-0016 (c AAA-myranueii ) 2,7 («IycTOif) 1MHK)

IIpumep 6
®dapmakokuHeTnyeckue (OK) cBoiicTBa

O®K naHHBIE B OTHOIIEHUH Fc-Rn, monydyenHsie Ha MBIIIAX, TPAHCTCHHBIX 110

yenoseyeckoMy FcRn

®daza NpHKU3HEHHBIX HCCJICIOBAaHMM

OnwiT npoBoauayu Ha caMkax Mbimeit C57BL/6J (Gpon); Mblmeli ¢ nedpunurom
FcRn, HO reMH3UIOTHBIX TPAaHCTEHHBIX 110 YenoBedyeckomy FcRn (huFcRn, muaus 276
-/tg)

Yacrs 1

BceM MbllnamM HHBEMPOBAIN ONHOKPATHO HHTPABUTPEAILHO B IPABBIH a3 2
MKJI/)XMBOTHO€ COOTBETCTBYIOMIEr0 pacTBopa (T.e. 21 MKI COeMHEHHUS />KHBOTHOE
(VEGFAng2-0015 (6e3 AAA-MyTanuu) unu 23,6 MKT CO€JUHEHHS /*UBOTHOE
(VEGFAng2-0016 (¢ AAA-myranueit).

Mbime# noapasaensnn Ha 2 rpynnsl 0o 6 XHBOTHBIX B Kaxao#. [Tomydanu
o0pasubl KPOBM y XKHBOTHHIX rpynnsl 1 yepes 2, 24 u 96 4, a y >KMBOTHBIX I'PYIIIHI 2
yepes 7, 48 u 168 4 nocne no3uposanus.

OcymecTBsiIM HHBEKIHIO B CTEKJIOBU/IHOE TEJIO NIPABOIO Ij1a3a MbIIIEH C
NOMOINBIO BKIIIOYaomed Mukpommnpun cuctembl NanoFil st HaHOIUTPOBEIX
uHbeKnHi @upmbl World Precision Instruments, Inc., Bepaun, I'epmanus. Mpimeit

aHECTE3UPOBAJIH C MOMOINBIO 2,5% u30¢aypaHa U 11 BH3yaad3alliH I'JIa3a MBILIEH
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npuMeHsuid Mukpockon Leica MZFL 3 ¢ 40-kpaTHbIM yBeTHUEHHEM U HCTOYHHKOM
konblesoro ceeta Leica KL 2500 LCD. 3atem 2 MKJI COe IMHEHHS HHBEHPOBAIH C
IIOMOIIBIO UIJIB 35-pa3mepa.

KpoBs cobupanu u3 perpobysib6apHOro BEHO3HOIO CIIETSHHS

KOHTpaIaTepaldbHOI'O Ij1a3a KaXXAOTO0 )XUBOTHOIO JJIA onpcaciICHusa ypOBHCi’I

COEIMHECHHUS B CHIBOPOTKE.

OO6pa3sisl CHIBOPOTKH 06BEMOM 1IO MEHBIIEH Mepe 50 MKJI 110J1y4au U3 KPOBH
nocie BbiAepxuBanus B reyenne 1 4 npu KT nyrem nentpudyruposanus (9300xg)
npu 4°C B Teuenne 3 MuH. O6pa3sIbl CHIBOPOTKH 3aMOPAKUBAIIH HEOCPEICTBEHHO
noce HEeHTPU(YTUPOBAHUS ¥ XPAHMIIH B 3aMOPOXEHHOM cocTosHuH 1pu —80°C 1o
ananu3a. O6paboTaHHble I1a3a )KUBOTHBIX H3 IPynnsl 1 BeLIeasIM yepe3 96 4 mocie
00paboTKH, y )XMBOTHBIX U3 Ipynmsl 2 - yepe3 168 4 nocie o6padoTku. O6pasus!
XpaHHJIH B 3aMOPOXXEHHOM cocTossHuy npu —80°C no ananusa.

Yacte 2

BceeM MBIlIaM HHBENMPOBAIN OJHOKPATHO BHYTPHBEHHO Y€PE3 XBOCTOBYIO BEHY
110 200 MKJI/5XHBOTHOE COOTBETCTBYIOIIETO pacTBopa (T.e. 21 MKr
coenunenusa/xuBotHoe (VEGFAng2-0015 (6e3 AAA-mytanuu) ni 23,6 MKT
coenunenud/xuBotHoe (VEGFAng2-0016 (¢ AAA-myranueif).

Mpeie# mogpasaensnu Ha 2 TPYNIIBI 110 5 )KUBOTHBIX B Kaxknoi. I[lonygamu
00pa3mbl KPOBH Y XHBOTHBIX rpynmsl 1 yepes 1, 24 u 96 4, a 'y )KHBOTHBIX IPYIIIIBI 2
uepe3 7, 48 u 168 4 nocne no3upoBanus. Kposs cobupanu u3 perpobyns6apHoro
BEHO3HOT'O CIJIETEHHS KaXXJ0ro )XMBOTHOIO AJIs ONpeAeJICHHS YPOBHEH COEJUHEHHS B
CBIBOPOTKE.

O6pasubl CHIBOPOTKH 06BEMOM IO MEHBLIEH Mepe 50 MKJI OJIyyasH U3 KPOBH
nocnue BeiAepxuBanus B Tedenue 1 9 npu KT nyrem nentpudyruposanns (9300xg)
npu 4°C B Teyenue 3 muH. O6pa3ibl CHIBOPOTKH 3aMOPaXMBAJIM HENOCPEICTBEHHO
I0CJIe IIEHTPU(YTHPOBAHUS ¥ XPAaHHIIU B 3aMOPOXEHHOM cocTosauu npu —80°C 1o
aHaJn3a.

IlosyyeHHe TU3aTOB BCEro riasza (Mbliiei)

JIu3atel rna3 noaydand myTeM GH3NKO-XHMHYECKOTO pacllenIeHUs BCEro riasa
1adOPaTOPHBIX KHUBOTHEIX. J[JI MEXaHMYECKOTO pa3pyIleHHs KaxIblil TJ1a3
NEePEHOCUIIH B MUKPOIIPOOHPKY ¢ KOHHYECKUM JHOM 06beMoM 1,5 mut. Ilocre

3aMOpaXXHBaHUA-OTTAaUBAHM I'J1a3a NPOMBIBAIIH OIHOKPAaTHO IIPOMBIBOYHLIM 6y(1)ep0M
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(¢pupma Bio-Rad, mabop nns nusnca knetok Bio-Plex, karanoxusrii Ne 171-304011).
Ha crnenyromeit cragun 1o6asisiin 500 MK CBEXENPUTOTOBIEHHOTO Gydepa 1us
JU3HCa KJIETOK H IJia3a U3MeJbYall ¢ MOMOMIBIO 1,5-MUUIMINTPOBOrO IECTHKA IS
u3MelbueHUs TKaHe# (pupma Kimble Chase, 1,5-MH/UTHIATPOBEIA NECTHK, apTUKY
Ne 749521-1500). 3aTem cMech 5 pa3 moaseprajin 3aMOPaXKHBAHMIO H OTTAUBAHMIO U
BHOBB U3Menbyand. [l oTAeNeHus IM3aTa OT OCTaBIIeHCS TKaHH 06pa3iib]
neHTpudyruposany B reuenne 4 MuH npu 4500xg. [Tocne nenTpudyruposanus
CymepHaTaHT co6upanu U XxpaHuiau npu -20°C 1 1ONOJHUTENHHOTO aHATN3A C
MMOMOIIBIO Kou4uecTBeHHOro ELISA.

Ananus

Konnentpauuun antuten <VEGF/ANG2> B cHIBOpPOTKe M IM3aTax Iija3 MbIies
ONIpEAEIISIN € IOMOIUBIO TBepaodasHOro UMMyHOdepMmenTHoro ananu3sa (ELISA).

Honst konmuecTBenHol onenku antuten <VEGF/ANG2> B 06pa3iax chIBOPOTKH
U JIM3aTax rija3s MBI OCYIECTBISAIN CTaHAapTHBIN TBEpAO(azHBIH cepHHHbI
COHABHY-UMMYHOAHAIHU3 ¢ IPUMEHEHHEM OHOTHHHIIMPOBAHHOTO H
AUTOKHUT€HHPOBAHHOTO MOHOKJIOHAJIBHBIX aHTHTEJ B KAYeCTBE HMMOOMIIM30BAHHOTO
(«3axBaTpIBaioliero») u uaeHTHUIUpYyoIero antuten. [loaTBepKACHHEM
COXpaHeHHs OMCIENU(PHYHOCTH aHAIM3UPYEMOTO COEANHEHHUS JOIDKHO SBISATHCS TO,
4TO0 OHOTHHHIMPOBAHHOE «3aXBaTHIBAIOLIEE» AHTHUTENO pacno3HaeT aHTH-VEGFE-
CBSI3BIBAIOIIUHA CAlT, B TO BpEMs KaK AUTOKCUI€HHPOBAHHOE HAECHTHQUIUpYIOLIEe
AQHTHUTENIO CBA3BIBACTCS C aHTH-ANg2-CBA3BIBAIONINM CATOM aHAJIM3UPYEMOTO
coenvHenus. CBA3aHHBIH HMMYHHBIH KOMILIEKC, BKIIOYAIOMMH «3aXBaThIBAIOIIEE
AHTHTEJIO, aHATU3UPYEMOE COCAMHEHHE U HAEHTHUIUPYIOIee aHTHTENO, Ha TBEPAOH
(ase ceHcHOMIN3MPOBAHHOIO CTPENTABMAMHOM THTPAHOHHOTO MHKPOILIAHIIETA
(SA-MTP) 3aTeM BHISBIATH C MOMOIIBIO CIIMTOIO C MEPOKCHAA30H M3 XpeHa aHTHTENa
K nurokcurenuny. Ilocne oTMbiBKM HecBsi3aHHOTO MaTepuana u3 SA-MTP u
nobasnenuss ABTS-cy6eTpara nosryueHHBIH CHIHAN IPOTIOPLHOHAIEH KOJHYECTBY
AHATU3UPYEMOTO COCIMHEHH S, CBA3aHHOTO ¢ TBepAo# da3zoit SA-MTP. 3arem
OCYIIECTBIISIH KOJIMYECTBEHHYIO OLEHKY IIyTEM IPEBpPALICHHS H3MEPEHHBIX CHTHAJIOB
00pasioB B KOHIEHTPAINH, ONpe/leICHHbIE OTHOCHTENLHO KAaIHOpPaTOpoOB,
aHAIM3UPYEMBIX NMapajlIeIbHO.

Ha nepsoii cranuu SA-MTP cencubunnsuposany, ucnonssys 100 M1/ TyHKy

pacTBopa OMOTHHHIMPOBAHHOTO «3axBaThiBawllero» anturena (MAT<Id<VEGF>>M-
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2.45.51-1gG-Bi(DDS)) B xoHnenTpauuu 1 Mxr/mi B Teuenre 1 9 npu 500 06/MuH Ha
MTP-weiixepe. Tem BpemMeHeM noaroraBnueamu kanudparopsl, QC-o6pasisl
(o6pasiel nus KOHTpOIs KadecTBa) U o6pasnsl. Kamubpatoper 1 QC-06pa3is!
pa3Boauiu 10 2% CBIBOPOTOYHOH OCHOBO#; 00pa3isl pa3BOAMIK [0 TEX IOP, OKA
CUT'HaJIbl HE MONANaId B IMHEHHYIO 00J1acTh KaTHOpPaTOpOB.

Iocne cencubunnzanun SA-MTP «3axBaThIBAIOIAM» aHTHTEIOM IUTAHIIET
IIPOMBIBAJIH TPUXKIBI IPOMBIBOYHEIM OydepoM, ucnons3ys 300 mki/nyHKy. 3arem ¢
HOMOMIBIO NUIIETKH BHOCKIH 110 100 Mxa/nyHKy kanubparopos, QC-o6pa3uos u
ob6pasuoB B SA-MTP u BHOBB HHKYOHpOBanu B Teuenue 1 4 npu 500 06/mun. Ipu
9TOM aHAJIM3HPYEMOE COEAHMHEHHE CBS3BIBAJIOCH C MOMOINLIO ero aHTH-VEGF-
CBSI3bIBAIOIIETO CaiiTa Yyepe3 «3aXBaThIBAIOIIEE» aHTUTENO ¢ TBepaoii ¢pazoit SA-MTP.
Ilocne uHKyGaMu ¥ ynalieHHs HECBA3aHHOTO aHAIU3HPYEMOTO COEAUHEHHS yTEM
npoMbIBKH nnanmera B SA-MTP no6asnsiau o 100 MKJI/IyHKY epBOro
uaeHTuunupyromero anturena (MAT<Id-<Ang2>>M-2.6.81-I1gG-Dig(XOSu)) B
KoHUeHTpanuu 250 Hr/mMi. Y B 3TOM ciydae niaHumeT WHKYOHPOBaIH B TeueHue 1 9
npu 500 06/mMuH Ha meiikepe. [locie npomsiBkH B TyHKH SA-MTP no6asnsau mo 100
MKJI/TyHKY BTOporo uaeHTuuupyomero anturena (IIAT<auroxcurenun>S-Fab-POD
(monn)) B koHNeHTpanuu S0 Men./MJT ¥ IJIaHIIET BHOBS HHKYOMPOBAJIM B TedyeHHe | U
npu 500 06/muH. [Tocite KOHEYHO! CTaJHU TIPOMBIBKH Ul YAAJICHHUS
HJIEHTUQHIUPYIOMETo aHTHTea Jo6aBisun mo 100 mxi/nynky cy6erpata (ABTS).
Kousrorar antureno-dpepmMenT kaTanu3upoBai HBeTHyIo0 peaknuio ABTS®-cy6erpara.
3aTeM curHAJ H3MEPSUIH ¢ HOMOINbIO puiaepa s ELISA npu mmiHe BonHBI 405 HM
(nmuHa pedepenc-ponHbl: 490 uM ([405/490] HM)).

Ouenka papMakKOKHHETHKH

®apMaKkOKMHETHYECKHE apaMETPhl PACCUNTHLIBAIHN C IIOMOIIBIO
HEKOMIIAPTMEHTAIBHOTO aHaIN3a, UCIOJIb3ysl IPOrpamMMy ISl OLlEHKH
¢papmakokuneTHyeckux napamerpos WinNonlin™ (¢pupma Pharsight), Bepcus 5.2.1.

PesynaetaTter: A) KoHlleHTpalluu B CHIBOPOTKE

PesynbTaTel onpeaeneHus KOHICHTPAaUi B CHIBOPOTKE NIPEACTABIECHbI B

tabnuuax 13-16 u va ¢ur. 7b-7B.
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Tabauna 13: VEGFAng2-0015 (6e3 AAA-MyTalluu): cpaBHEeHHE KOHIEHTPAIHIA

B CHIBOPOTKE IIOCJIC MHTPABHTPEAJbLHOIO M BHYTPHBEHHOI'0 BBECICHUS

KoHLeHTpauus B CHIBOPOTKE mocie KoHueHTpallus B CBIBOPOTKE HoOCHE
MHTPABHTPEAJBHOTO BBEAEHHS BHYTPHBEHHOI'O BBEJICHHUSI
Bpems Cpennss koHl. [Mkr/mi] CpenHss xoH1L. [Mkr/mi]
1y 17,7
2y 9.8
74 10,4 12,1
24 4 6,4 8,3
48 y 6,5 6,9
96 u 3,4 4,1
168 4 2,9 2,7

Tabnuna 14: VEGFAng2-0016 (¢ AAA-MyTanueii): cpaBHCHHE KOHIIEHTPAIHIMA

B CHIBOPOTKE T10CJIC MHTPABHTPEAJbHOI'0 1 BHYTPHUBEHHOI'0 EBEJCHUS

KoHueHTpauus B ChIBOPOTKE NOCIIE KoHUeHTpauus B CBIBOPOTKE MOCIIE
WHTPABUTPEATbHOTO BBEACHUS BHYTPHBEHHOTO BBEIEHHS

Bpems CpenHss koHU. [MKr/mi] CpenHsas KoHL. [MKr/mi]
14 18,4
2y 7,0

74 8,7 10,0
24 4 2,2 3,3
48 u 1,0 1,0
96 u 0,1 0,1
168 u 0,0 0,0

Tabnuna 15: VEGFang2-0015 (6e3 AAA-mytamuu) u VEGFang2-0016 (¢ AAA-

MYTAIMEH): CpaBHEHHE KOHIIEHTPAHHMA B CBLIBOPOTKE I10CJIE HHTPABHTPEAJbLHOrO

BBEIACHUS )

VEGFang2-0015 (6e3 AAA-mytauun) | VEGFang2-0016 (¢ AAA-myTaimei)
Bpewms | Cpennsis koHu. [Mkr/mi] Cpennss koHu. [Mkr/miu]
24 9,8 7,0
74 10,4 8,7
24 4 6,4 2,2
48 u 6,5 1,0
96 u 3,4 0,1
168 u 2,9 0,0

Tabnuna 16: VEGFang2-0015 (6e3 AAA-myranuu) u VEGFang2-0016 (¢ AAA-

MYTAaIlHEH): CpaBHEHHE KOHIEHTPAUHA B CBIBOPOTKE MOCHE BHYTPHBEHHOTIO)

VEGFang2-0015 (6e3 AAA-MyTraunn)

VEGFang2-0016 (c AAA-MyTauueii)

Bpewms [ Cpennss koHu. [Mkr/mi] CpenHss xoHU. [Mkr/mi]
lu 17,7 18,4

74 12,1 10,0

244 |8,3 3,3

484 16,9 1,0
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VEGFang2-0015 (6e3 AAA-mytauuu) | VEGFang2-0016 (c AAA-myTauueii)
Bpems [CpenHsag koHu. [Mkr/mi] Cpennss koHn. [Mkr/mil
9% 4 (4,1 0,1
168y (2,7 0,0

Pesynbrathi: b) KoHlleHTpanuu B rJ1a3HbIX JHM3aTaX JEBHIX U OPABBIX IJIa3

PesynbraTel onpeneneHys KOHIEHTPALHIA B TNIa3HBIX JH3aTax NPEACTABIICHBI B
tabnuuax 17-18 u na ¢pur. 7I-7]1.
Tabnuna 17a: Konnentpanuu VEGFang2-0015 (6e3 AAA-MyTalun) B IJIa3HBIX

JIu3aTax ocjie HHTPAaBUTPEAJBHOIO BBE€JCHHS B IPaBhIM rias

CpeHne BeJIMYUHBI KOHLL JJIsi N=6 MbIIHEH

Bpems Cpennsis koHu. [Hr/mi]

96 u |neBbiii rma3 |8,7

npassiii rnas |46, 1

168 ulneBnlit rmaz 4,3

mpassiii ras (12,9

Ta6nuna 176: Kounenrpanuu VEGFang2-0015 (6e3 AAA-MyTanuu) B [Ia3HBIX

Jiu3arax nocJjC BHYTPHBCHHOI'O BBEACHUS

CpeHHE BEJUYHHBI KOHLL. [l N=5 MBIIEH

Bpems CpenHsas koHil. [Hr/mn]

96 u [neBwlil rnas |4,2

npaBbl¥ rnas|7,5

168 ulneswiii rnas [3,4

npasblii riias (6,1

Tabauna 18a: Kounenrpanun VEGFang2-0016 (¢ AAA-MyTanusaMu) B [IIA3HBIX

JA3aTax NocJjie HHTPABUTPEAJIBHOIO BBEICHHS B IPaBbIH Iia3s

Cpennue BeuYHHbl KOHL. {1 n=5 Meumei

Bpewmsi CpenHsas koHU. [Hr/mi]

96 u {neBblii rmaz [0,3
npasblii rnas (34,5

168 u|neBwrif rnas |0,1

npaBslif rnas 9,0

Tabnuna 186: Konnenrpauuu VEGFang2-0016 (c AAA-MyTanusMHu) B TIa3HBIX

JM3aTax 1MOCJIC BHYTPHBCHHOI'O BBCACHHUSA

Cpennue BenuuuHbl kKoHU. i n=5 meimei

BpeMs CpenHsas koHU. [Hr/mi]

96 u [neBwiit rnaz 0,0
npasbli raas (0,1

168 ulnessiif rmas 0,0

npasbii riaas 0,1
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O6006HIEHHE PE3VIBTATOR:

ITocne MHTPaBHTpEANbHOTO BBeIEHHS OucneNU(pHUIECKOTO aHTHTENA
<VEGF/ANG2>, npennaraemoro B u306perenuu, Takoro kak VEGFang2-0016 (c
AAA-myTanuei), B rna3HbIX IH3aTaX 0OHApYXKEHbI ero KOHIEHTpauH (depes 96 u
168 u), 6nu3KHe K KOHIEHTpauusMu Gucnenuduueckoro antutena <VEGF/ANG2>
0e3 AAA-myranuu, tTakoro kak VEGFang2-0015.

Kpome Toro, mocie HHTpaBHTpeaIbHOTO BBEAECHHUS OucendpHIECKOro aHTHTEa
<VEGF/ANG2>, npennaraemoro B u3o6perennu, rakoro kak VEGFang2-0016 (c
AAA-myranueit), o6HapyX)eHbI Takxke 6osee GHICTPHIN KIMpeHe U 60jiee KOPOTKOE
BpeMs NOJIY>KU3HHU B CBIBOPOTKE 110 CPABHEHHUIO ¢ OucnenupUUeCcKuM aHTUTEIOM

<VEGF/ANG2> 6e3 AAA-myTtamuu, Takum kak VEGFang2-0015.

IIpumep 7
AHallu3 aHTHOreHe3a B MUKPOKapMaHe POTrOBHIIBI MBIIIEH

Jls OlleHKH aHTMAaHTHOT€HHOTO NeHCTBUS GHCTIENU(PHIECKOro aHTHTeIa
<VEGF/ANG2> ¢ coOTBETCTBYIOLHMH Mocen0oBaTenbHocTIME anTH-VEGF VH u VL
SEQ ID NO: 7 u 8 u autu-ANG2 VH u VL SEQ ID NO: 15 u 16 B oTHOLIEHUH
nHaynupyemoro VEGF anruorenesa in vivo, npu co3nanuu u3oGpeTeHus
OCYMICCTBJISAIA aHaJlu3 aHTMOreHe3a B porosune Meimei. Ilpu ocymecTsienuu sToro
aHaynm3a HaceimenHpli VEGF Nylaflo-auck mMnnaeTupoBanu B kapMaH U3
OeccocynucToit poroBus Ha GUKCHPOBAHHOM PacCTOSHHH OT COCYIOB JuMba. B
OTBET Ha co3anue rpagueHta VEGF B porosuie cpa3y HaunHaics pocT COCyI0B.
OmnplT IpoBOAMIIA Ha caMKax Mbleit 1uHuK Balb/c Bospactom 8-10 Heaens, KOTOPBIX
nokynanu y ¢pupmel Charles River, Cyneudensa, I'epmanus. ITpotokon
MOoJU(UIHPOBATIH COTIACHO METOLY, onmucanHoMy y Rogers M.S. u np., Nat. Protoc.
2,2007, cc. 2545-2550. B nesiom, METO/ COCTOAN B CIEAYIOMEM: Y
QHECTH3UPOBAHHBIX MBIIIEH CO3aBaJIH 110 MHKPOCKOIIOM MHKPOKapMaHkl IlyOHHOI
npuMepHo 500 MKM Ha pacCTOSSHHH IPUMEPHO | MM OT 1MM6a 10 BepXHeil yacTH
POTOBHIIBI, HCHOJIB3Ys XUPYPIHYECKOE JIE3BUE H OCTPhIC MUHIETH. VIMIIaHTHPOBAIH
auck (Nylaflo®, pupma Pall Corporation, mut. Muuuran) auamerpom 0,6 MM u
IOBEPXHOCTh 00JaCTH MMIUIAHTALMA BHIPaBHUBAIH. JINCKM HHKYOMpOBAIH B
COOTBETCTBYIOLIEM (aKTOpe pocTa HIIM HAllOJHHUTENE B TEYEHHE 110 MeHbIIEH Mepe 30

muH. Yepes 3, 5 u 7 nuelt (Mnm B IpyroM BapHaHTe TOJBKO mocie 3, 5 unu 7 aueir)
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riasza ¢pororpadupoBaiu ¥ OLHEHUBAIN COCYAUCTHI OTBET. Pe3ynpTaThl aHaIH3a
BBIpaXKaJId KOJHYECTBCHHO, PACCUMTHIBAs MPOIEHT 00JIaCTH HOBBIX COCY/IOB
OTHOCHTEJIbHO OOIIel MIoImaayu poroBUIIbL.

Huckxu nponuteiBany 300 ar VEGF unu 3®P B kayecTBe KOHTPOIIS H
UMIJIAHTHPOBAJH Ha 7 AHEH. BBIpOCTH cocyioB U3 M1uM0ba B JUCK OLICHHUBAIHU B JCHb
3,5u/nmm 7. 3a 1 neHb 10 UMILTAHTALMH IMCKAa BHYTPUBEHHO BBOJMIN AHTHTENO B
no3e 10 mr/kr (6naronaps ToMy, 4TO IpH BHYTPUBEHHOM NPHMEHEHHH CTaOHIIBHOE B
ceiBopoTKe aHTuTeN0 VEGFang2-0015 (6e3 AAA-MyTaiuu), KOTOpo€e OTIHYAIOCh OT
VEGFang2-0016 Tonsko AAA-MyTanueit u uMeno takue xe antu-VEGF u antu-
ANG?2 VH- u VL-o6nactu, onocpenyiouiue 3pHpeKTHBHOCTD, €r0 IPUMEHSIIH B
Ka4yeCTBE 3aMECTUTENS YKa3aHHOIO aHTHTeNA) ISl TECTHPOBAHUS aHTHAHI HOT€HHOI O
ANeHCTBUS B OTHOWIEHUH nHAynupoBanHoro VEGF anruorenesa in vivo. JXHUBOTHBIX B
KOHTPOJIbHOM rpynine obpabaTeiBanyu HanoxHUTeNeM. [IpuMenseMblii 06beM

coctassr 10 Mu/kr.
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NEPEUYEHL I[OCJIEOOBATEJBLHOCTEM

<110> Powme TI'simkapT AT

<120> Bucneuudpmueckme aHTuTesga K VEGF/x ANG-2 ¥ ux npuMeHeHUS

OJIA JIedeHUA COCYIAOMCTHIX IJIa3HBEIX 3aboJieBaHUM

<130> 31094 WO

<150> EP12176299.1
<151> 2012-07-13

<l60> 50

<170> PatentIn, Bepcus 3.5

<210> 1
<211> 14
<212> PRT

<213> MWckyccTBeHHas

<220>
<223> CDR3H Tsaxenon uenu, <VEGF>pauubuszsymad

<400> 1

Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp Val

1 5 10
<210> 2
<211> 17

<212> PRT

<213> MWckyccTBeHHas

<220>
<223> CDR2H Tsaxesnoin uenu, <VEGF>paHubuzsymad

<400> 2
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe Lys

1 5 10 15

Arg
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<210> 3
<211> 5
<212> PRT

<213> MWckyccTBeHHas

<220>
<223> CDR1H Tsaxesiont uenu, <VEGF>paumbuszymad

<400> 3

His Tyr Gly Met Asn

1 5
<210> 4

<211> 9

<212> PRT

<213> MckyccTBeHHas

<220>
<223> CDR3L Jserkoin uenwu, <VEGF>paHubuzsymatd

<400> 4
Gln Gln Tyr Ser Thr Val Pro Trp Thr

1 5

<210> 5
<211> 7
<212> PRT

<213> MWckyccTBeHHas

<220>
<223> CDR2L merkxon uenwu, <VEGF>paHubuzymatd

<400> 5

Phe Thr Ser Ser Leu His Ser

1 5
<210> 6

<211> 11

<212> PRT

<213> MWckyccTBeHHas
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<220>
<223>

<400>

CDR1L mnerkou uenu,

6

-83 -

<VEGF>paHubuzymad

Ser Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu

Ser

Gly

Gly

Lys

65

Leu

Ala

Val

Leu

Met

Trp

50

Arg

Gln

Lys

5
7
123
PRT
MlckyccTBeHHas

BapuabeJibHBIM

7

Gln

Arg

Asn

35

Ile

Arg

Met

Tyr

Leu

Leu

20

Trp

Asn

Phe

Asn

Pro
100

Val

Ser

Val

Thr

Thr

Ser

85

Tyr

10

OOMeH Tsaxenon uenm VH,

Glu

Cys

Arg

Tyr

Phe

70

Leu

Tyr

Ser

Ala

Gln

Thr

55

Ser

Arg

Tyr

Gly

Ala

Ala

40

Gly

Leu

Ala

Gly

Gly

Ser

25

Pro

Glu

Asp

Glu

Thr
105

Gly

10

Gly

Gly

Pro

Thr

Asp

90

Ser

Leu

Tyr

Lys

Thr

Ser

75

Thr

His

<VEGF>pauubusymad

Val

Asp

Gly

Tyr

60

Lys

Ala

Trp

Gln Pro

Phe Thr
30

Leu Glu

45

Ala Ala

Ser Thr

Val Tyr

Tyr Phe
110

Gly

15

His

Trp

Asp

Ala

Tyr

95

Asp

Gly

Tyr

Val

Phe

Tyr

80

Cys

Val
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Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Asn

Phe

50

Gly

Asp

Phe

<210>
<211>
<212>
<213>

115

8
107
PRT

MckyccTBEeHHas

BapuabesbHbHN

Gln Leu Thr

Val Thr Ile
20

Trp Tyr Gln
35

Thr Ser Ser

Ser Gly Thr

Phe Ala Thr
85

Gly Gln Gly
100

9
20
PRT

MickyccTBeHHasa

120

OoMeH Jierkom uenu VL,

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

His

55

Phe

Tyr

Lys

Pro

Ser

Pro

40

Ser

Thr

Cys

Val

Ser

Ala

25

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Ser

Ala

Ile

Lys

45

Arg

Ser

Thr

Ser

Val

Leu

Val

<VEGF>paHubnuzymab

Val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro
80
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<220>
<223> CDR3H rTaxesnon uenu, <ANG-2> sapmaHT Ang2i LC10
<400> 9
Ser Pro Asn Pro Tyr Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Pro Gly

1 5 10 15

Ala Phe Asp Ile
20

<210> 10
<211> 17
<212> PRT

<213> JckyccTBeHHas
<220>
<223> CDR2H Tsaxenol uenu, <ANG-2> BapuaHt Ang2i LC10

<400> 10

Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 11

<211> 5

<212> PRT

<213> WVckKycCTBeHHas

<220>
<223> CDR1H raxemon uenu, <ANG-2> BapmanT Ang2i LC10

<400> 11
Gly Tyr Tyr Met His

1 5

<210> 12
<211> 11
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<212> PRT

<213> MWVckyccTBeHHas

<220>
<223> CDR3L nerxoi uenm, <ANG-2> BapuaHT Ang2i LC10

<400> 12

Gln Val Trp Asp Ser Ser Ser Asp His Trp Val

1 5 10
<210> 13
<211> 7

<212> PRT

<213> MWckyccTBeHHas

<220>
<223> CDR2L gnerxont uenu, <ANG-2> papuanHT Ang2i LC10

<400> 13

Asp Asp Ser Asp Arg Pro Ser

1 5
<210> 14

<211> 11

<212> PRT

<213> MHWckyccTBeHHas

<220>
<223> CDRIL nerko# uenm, <ANG-2> BapmaHT Ang2i LC10

<400> 14

Gly Gly Asn Asn Ile Gly Ser Lys Ser Val His

1 5 10
<210> 15

<211> 129

<212> PRT

<213> MWMckKkyccTBeHHas

<220>
<223> papuaCenbHHM IOOMeH Tsxesyiol unenmu VH, <ANG-2> BapmaHT Ang2i LC10



10

15

20

25

30

35

40

45

<400>

Gln Val

Ser Val

Tyr Met

Gly Trp
50

Gln Gly
65

Met Glu

Ala Arg

Pro Gly

Ser

<210>
<211>
<212>
<213>

<220>
<223>

15

Gln Leu Val

Lys Val Ser
20

His Trp Val
35

Ile Asn Pro

Arg Val Thr

Leu Ser Arg
85

Ser Pro Asn
100

Ala Phe Asp
115

16
110
PRT

NckyccTBeHHas

BaprabeJsibHHENM OOMEeH Jjierkol uenu VL,

Gln

Cys

Arg

Asn

Met

70

Leu

Pro

Ile

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

Trp

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly
120

-87 -

Ala

Ser

25

Pro

Gly

Asp

Asp

Tyr

105

Gln

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Asp

Gly

Val

Tyr

Gln

Asn

Ser

75

Thr

Ser

Thr

Lys

Thr

Gly

Tyr

60

Ile

Ala

Ser

Met

Lys

Phe

Leu

45

Ala

Ser

Val

Gly

Val
125

Pro

Thr
30

Glu

Gln

Thr

Tyr

Tyr

110

Thr

Gly

15

Gly

Trp

Lys

Ala

Tyr

95

Tyr

Val

Ala

Tyr

Met

Phe

Tyr

80

Cys

Tyr

Ser

<ANG-2> BapwmanT Ang2i LC10
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<400>

Ser Tyr

Thr Ala

His Trp

Asp Asp
50

Asn Ser
65

Asp Glu

Trp Val

<210>
<211>
<212>
<213>
<400>
Met Asn

1

Tyr Leu

Gly Gly

le

Val

Arg

Tyr

35

Ser

Gly

Ala

Phe

17
191
PRT
Homo

17

Phe

His

Gln
35

Leu

Ile

20

Gln

Asp

Asn

Asp

Gly
100

Thr Gln Pro

Thr Cys Gly

Gln Lys Pro

Arg Pro Ser
55

Thr Ala Thr
70

Tyr Tyr Cys
85

Gly Gly Thr

sapiens

Leu

His
20

Asn

Leu Ser Trp
5

Ala Lys Trp

His His Glu

Pro

Gly

Gly

40

Gly

Leu

Gln

Lys

Val

Ser

Val
40

- 88 -

Ser

Asn

25

Gln

Ile

Thr

Val

Leu
105

His

Gln
25

Val

Val Ser Val Ala Pro Gly
10 15

Asn Ile Gly Ser Lys Ser
30

Ala Pro Val Leu Val Val
45

Pro Glu Arg Phe Ser Gly
60

Ile Ser Arg Val Glu Ala
75

Trp Asp Ser Ser Ser Asp
90 95

Thr Val Leu Gly Gln
110

Trp Ser Leu Ala Leu Leu
10 15

Ala Ala Pro Met Ala Glu
30

Lys Phe Met Asp Val Tyr
45

Gln

Val

Tyr

Ser

Gly

80

His

Leu

Gly

Gln
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Arg

Tyr

65

Met

Thr

Gln

Glu

Pro

145

Cys

Leu

Ser

50

Pro

Arg

Glu

Gly

Cys

130

Cys

Lys

Glu

<210>
<211>
<212>
<213>

<400>

Tyr

Asp

Cys

Glu

Gln

115

Arg

Ser

Cys

Leu

18
496
PRT

Homo

18

Met Trp Gln

1

Cys

Glu

Gly

Ser

100

His

Pro

Glu

Ser

Asn
180

His

Ile

Gly

85

Asn

Ile

Lys

Arg

Cys

165

Glu

sapiens

Pro

Glu

70

Cys

Ile

Gly

Lys

Arg

150

Lys

Arg

Ile

55

Tyr

Cys

Thr

Glu

Asp

135

Lys

Asn

Thr

Glu

Ile

Asn

Met

Met

120

Arg

His

Thr

Cys

-89 -

Thr

Phe

Asp

Gln

105

Ser

Ala

Leu

Asp

Arg
185

Leu

Lys

Glu

90

Ile

Phe

Arg

Phe

Ser

170

Cys

Val

Pro

75

Gly

Met

Leu

Gln

Val

155

Arg

Asp

Asp

60

Ser

Leu

Arg

Gln

Glu

140

Gln

Cys

Lys

Ile

Cys

Glu

Ile

His

125

Asn

Asp

Lys

Pro

Phe

Val

Cys

Lys

110

Asn

Pro

Ala

Arg
190

Gln

Pro

Val

95

Pro

Lys

Cys

Gln

Arg

175

Arg

Glu

Leu

80

Pro

His

Cys

Gly

Thr

160

Gln

Ile Val Phe Phe Thr Leu Ser Cys Asp Leu Val Leu Ala

5

10

15
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Ala

Gln

Glu

Val

65

Gln

Leu

Gln

Thr

Val

145

Leu

Gln

Lys

Ala

Tyr

Met

50

Gln

Val

Glu

Gln

Asn

130

Glu

Glu

Thr

Lys

Tyr

Gln

35

Asp

Arg

Leu

Asn

Asn

115

Leu

Ala

His

Ser

Val

Asn

20

Val

Asn

Asp

Glu

Tyr

100

Ala

Leu

Gln

Ser

Glu

180

Leu

Asn

Gln

Cys

Ala

Asn

85

Ile

Val

Asn

Val

Leu

165

Ile

Ala

Phe

His

Pro

70

Ile

Gln

Gln

Gln

Leu

150

Ser

Asn

Met

Arg

Gly

Ser

55

Leu

Met

Asp

Asn

Thr

135

Asn

Thr

Lys

Glu

Lys

Ser

40

Ser

Glu

Glu

Asn

Gln

120

Ala

Gln

Asn

Leu

Asp

- 90 -

Ser

25

Cys

Ser

Tyr

Asn

Met

105

Thr

Glu

Thr

Lys

Gln

185

Lys

Met

Ser

Ser

Asp

Asn

90

Lys

Ala

Gln

Thr

Leu

170

Asp

His

Asp

Tyr

Pro

Asp

75

Thr

Lys

Val

Thr

Arg

155

Glu

Lys

Ile

Ser

Thr

Tyr

60

Ser

Gln

Glu

Met

Arg

140

Leu

Lys

Asn

Ile

Ile

Phe

45

Val

Val

Trp

Met

Ile

125

Lys

Glu

Gln

Ser

Gln

Gly

30

Leu

Ser

Gln

Leu

Val

110

Glu

Leu

Leu

Ile

Phe

190

Leu

Lys

Leu

Asn

Arg

Met

95

Glu

Ile

Thr

Gln

Leu

175

Leu

Gln

Lys

Pro

Ala

Leu

80

Lys

Ile

Gly

Asp

Leu

160

Asp

Glu

Ser
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Ile

Ser

225

Asn

Asn

Val

Lys

Ser

305

Gly

Arg

Tyr

Tyr

Lys

210

Ile

Ser

Leu

Ala

Ser

290

Thr

Trp

Thr

Trp

Val
370

195

Glu

Ile

Val

Leu

Lys

275

Gly

Glu

Thr

Trp

Leu

355

Leu

Glu

Glu

Leu

Thr

260

Glu

His

Glu

Ile

Lys

340

Gly

Lys

Lys

Glu

Gln

245

Met

Glu

Thr

Ile

Ile

325

Glu

Asn

Ile

Asp

Leu

230

Lys

Met

Gln

Thr

Lys

310

Gln

Tyr

Glu

His

Gln

215

Glu

Gln

Ser

Ile

Asn

295

Ala

Arg

Lys

Phe

Leu
375

200

Leu

Lys

Gln

Thr

Ser

280

Gly

Tyr

Arg

Val

Val

360

Lys

-9] -

Gln

Lys

His

Ser

265

Phe

Ile

Cys

Glu

Gly

345

Ser

Asp

Val

Ile

Asp

250

Asn

Arg

Tyr

Asp

Asp

330

Phe

Gln

Trp

Leu

Val

235

Leu

Ser

Asp

Thr

Met

315

Gly

Gly

Leu

Glu

Val

220

Thr

Met

Ala

Cys

Leu

300

Glu

Ser

Asn

Thr

Gly
380

205

Ser

Ala

Glu

Lys

Ala

285

Thr

Ala

Val

Pro

Asn

365

Asn

Lys

Thr

Thr

Asp

270

Phe

Gly

Asp

Ser

350

Gln

Glu

Gln

Val

Val

255

Pro

Val

Pro

Gly

Phe

335

Gly

Gln

Ala

Asn

Asn

240

Asn

Thr

Phe

Asn

Gly

320

Gln

Glu

Arg

Tyr
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Ser Leu
385

Ile His

Ser Gln

Cys Ile

Ala Cys
450

Asn Thr
465

Gly Tyr

<210>
<211>
<212>
<213>
<400>
Met Thr

1

Ile Gly

Tyr Asn

Tyr

Leu

Pro

Cys

435

Gly

Asn

Ser

19
498
PRT
Homo

19

Val

Cys

Arg
35

Glu

Lys

Gly

420

Lys

Pro

Lys

Leu

His

Gly

405

Asn

Cys

Ser

Phe

Lys
485

sapiens

Phe

Leu

Phe Tyr
390

Leu Thr

Asp Phe

Ser Gln

Asn Leu

455

Asn Gly
470

Ala Thr

Ser Phe

Ser Asn Gln Arg

20

Ile Gln His Gly

-92.

Leu Ser Ser

Gly Thr Ala
410

Ser Thr Lys
425

Met Leu Thr
440

Asn Gly Met

Ile Lys Trp

Thr Met Met
490

Glu

395

Gly

Asp

Gly

Tyr

Tyr

475

Ile

Glu

Lys

Gly

Gly

Tyr

460

Tyr

Arg

Ala Phe Leu Ala Ala

10

Arg Ser Pro Glu Asn

25

Gln Cys Ala Tyr Thr

40

Leu

Ile

Asp

Trp

445

Pro

Trp

Pro

Ile

Ser

Phe
45

Asn Tyr Arg

400

Ser Ser Ile

415

Asn Asp Lys

430

Trp Phe Asp

Gln Arg Gln

Lys Gly Ser

480

Ala Asp Phe

495

I.eu Thr His

15

Gly Arg Arg

30

Ile Leu Pro
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Glu

Asn

65

Gln

Leu

Ala

Glu

Leu

145

Ile

Leu

Leu

Leu

Arg
225

His

50

Ala

Lys

Gln
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Val

Gly
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Trp
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Lys
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315

Phe

Glu

Phe

Gly

300

Tyr

Tyr

Asn

Phe

285

Asn

Thr

Pro

Asn

270

Leu

Val

Gln

Ser

255

Tyr

Tyr

Phe

Lys

Asp

Lys

Ser

Ser

Ser
320




10

15

20

25

30

- 165 -

OOPMYVYIJIA N30BPETEHU

1. Cioco6 cHMKEHHs BA3KOCTH aHTUTENA, B KOTOPOM aHTHTENO COMEPKUT
KOHCTAHTHYIO 00J1aCTh TSXKEJIOH ey YenoBeveckoro moakiacca IgGl unn
yesioBeueckoro noaxiacca IgG4 (yenopedyeckoro NpoOUCXOXKACHHUSA),
re 3TOT cnoco® BKIIOYAET

MOAH(HKaLHIO KOHCTAHTHOM 00J1aCTH TSKEIOH LENH YeI0BEYECKOro MoKIacca
IgG1 unu yenopeueckoro noakiacca 1gG4 ¢ momompo myranmii 1253A, H310A u

H435A (mymepanus cornacio EU-unaekcy KaGora).

2. Cnoco6 mo n. 1, B KOTOpOM aHTHTEJIO MpeJcTaBiseT coboif Gucnenuduueckoe
aHTHTEJIO, COIEpIKAlEe IIEPBBIA AHTHT€HCBA3BIBAIOLINI EHTP, KOTOPBIi
cnenupuIecKy cBs3biBaeTcs ¢ yenoBedeckuM VEGF, u BTopoi aHTHI€HCBSA3bIBAIOLTHH
HEHTP, KOTOPBIH cnenuduyecku cBsa3pBaeTcs ¢ yenopedeckum ANG-2, B KOTOPOM

I) ykasanHbI# NepBbIH aHTUT€HCBSA3BIBAIOIIMI [IEHTD, CIENKHPHUUECKH
cesaspiBaromuiics ¢ VEGF, coep)xut B BapHaOeIbHOM JOMEHE TsIKENIOH IEu
CDR3H-yuactok, umeromuit SEQ ID NO: 1, CDR2H-yuactok, umeromuii SEQ ID
NO: 2, n CDR1H-yuactok, umeromuii SEQ ID NO: 3, u B BapuaOejbHOM J0MEHE
aerkoi nenu CDR3L-yuacrok, umeromuit SEQ ID NO: 4, CDR2L-yuacToK,
umeromui SEQ ID NO: 5, u CDR1L-yuactok, umeromuiit SEQ ID NO: 6; u

II) yxa3aHHBIH BTOPOH aHTHT€HCBSA3BIBAIOIINY HEHTP, CeHHDHUIECKH
cBa3pIBaromuiics ¢ ANG-2, cogepXuT B BapuaGeIbHOM JOMEHE TSHKEJIOH LEnH
CDR3H-yuacTok, umeromuii SEQ ID NO: 9, CDR2H-yuactok, mveromuii SEQ ID
NO: 10, 1 CDR1H-yu4actok, uMeromuit SEQ ID NO: 11, u B BapuaGenbHOM A0MEHE
nerkoi nenu CDR3L-yuyactok, umeromuii SEQ ID NO: 12, CDR2L-yuacToK,
uMeromuid SEQ ID NO: 13, u CDR1L-yuacrok, umeromuit SEQ ID NO: 14, u B
KOTOPOM

IIT) 6ucnenuduueckoe aHTUTENO COAECPKUT KOHCTAHTHYIO 00JIaCTh TSKENOH
nenu yejgoseyeckoro noaknacca IgGl unm yenoseueckoro nmonknacca IgG4
(IponcxoAUIyIO U3 YENOBEYECKOr0 aHTUTEA) U COAEpXKaIlylo MyTanun 1253A,

H310A u H435A (nymepanus cornacio EU-ungekcy Ka6ora).
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3. Croco6 no m. 2, B KOTOpoM GUcTenu(UIECKOe aHTHTENO COAEPIKHT
KOHCTaHTHYIO 00JIaCTh TsKeJIOH HenH YeloBedeckoro moakiacca IgGl
(IpoHCXOAAmYIO U3 YETOBEYECKOr0 aHTHTENA) M COepPKalLyIo MyTanuuu 1253 A,
H310A u H435A (nymepanus cornacao EU-unnexcy Ka6oTta), a Takxke coaepxaniyio

mytannu L234A, L235A u P329G (mymepanus cornacao EU-unzgexcy Ka6ora).

4. AHTHTENO, MOTYYEHHOE C TOMOLIBIO CI0co6a 1o oJHOMY M3 I.i. 1-3.

5. llpumenenne myranunii 1253A, H310A u H435A (mymepanus cornacuo EU-
uHaexcy KaboTa) miist CHHXEHHS BA3KOCTH aHTHTENA, Iie aHTHTEJIO COAECPKUT
KOHCTaHTHYIO 00J1aCTh TsKeNOH LenH YenoBedeckoro noakiacca IgGl niu

JeyoBedeckoro nojaknacca IgG4 (mporcxoAsinyro H3 4YeJI0OBEYECKOT0O aHTHTENA).

6. IlpuMeneHne 110 1. 5, B KOTOPOM aHTHTEJIO MPEACTABISIET co60i
Oucnennduaeckoe aHTHTENO, COlepKaIIee IePBbIN AHTHT€HCBA3BIBAIOMIMIL IIEHTD,
KOTOPKIH crienuduueckn cBsa3bIBaeTcs ¢ 4enoseueckum VEGF, u BTopoii
AHTUI'€HCBA3BIBAIOIIMM EHTP, KOTOPBIH CrieM(PHUYECKH CBA3BIBAETCS C YEJOBEUYESCKHM
ANG-2, B KoTOpOM

[) yxasaHHBI# IEepBBIH aHTUI€HCBS3HIBAIOMIUI LEHTP, CIENHPHIESCKH
cBsa3piBatomuiics ¢ VEGF, conepxut B BaprnabelbHOM JOMEHE TSKEIOH Ienu
CDR3H-yuactok, umetomuit SEQ ID NO: 1, CDR2H-yuacTok, HMeromuii SEQ ID
NO: 2, u CDR1H-yuacroxk, umetomuit SEQ ID NO: 3, u B Bapua6eibHOM JOMEHE
nerxoi uenu CDR3L-ygactok, umeromuii SEQ ID NO: 4, CDR2L-yuacToxk,
umeromui SEQ ID NO: 5, u CDR1L-yuactok, umeromuii SEQ ID NO: 6; u

II) yxa3aHHBIH BTOpPO# aHTHI€HCBS3HIBAIONIKMH LEHTP, cHenH(uIecKH
cBasbiBaromuiics ¢ ANG-2, conepxut B BapnabeIbHOM JOMEHE TSKEIOH Ienu
CDR3H-yuactok, umeromuii SEQ ID NO: 9, CDR2H-yuacToK, HMeEIOIH it SEQ ID
NO: 10, » CDR1H-y4acrok, umetomuii SEQ ID NO: 11, u B BapuabeJIbHOM JIOMEHE
nerxoit nenu CDR3L-ydacTok, umeromuit SEQ ID NO: 12, CDR2L-yyacToK,
umetomui SEQ ID NO: 13, u CDR1L-yuactok, umeromuii SEQ ID NO: 14, u B
KOTOpOM

III) 6ucnenuduyeckoe aHTHTENIO CONEP)KUT KOHCTAHTHYIO 06J1aCTh TSKEIOH

ueny yejgoBeyeckoro noakinacca IgG1l unm genoseyeckoro noakiaacca IgG4
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(IPOMCXOMASIIYIO H3 YEIOBEYECKOr0 aHTUTENA) M coAepkuT MyTamun 1253 A, H310A u

H435A (mymepanus cornacio EU-ungexcy Ka6ora).

7. IlpuMeHeHue 110 1. 6, B KOTOPOM OHCITENHPHIECKOE aHTHTENIO COJACPIKHT
KOHCTaHTHYIO 00JIaCThb TSXEJIOH LEMH YeaoBedeckoro moaxiacca IgGl
(IPOUCXOSAIIYIO U3 YEJTOBEIECKOro aHTUTEJNA) U COJEPKAIYIO MyTauu 1253 A,
H310A n H435A (aymepanus cornacHo EU-unnexcy Ka6ota), a Takxke coaepx amyro

myTtaunu L234A, L235A n P329G (uymepanus cornacao EU-unmexcy Ka6ora).

8. bucnenuduyeckoe aHTUTENO, COAEPIKALIEE IEPBBIH aHTHI€HCBA3BIBAIOIIU
IEHTp, KOTOPBIH crienuuIecKy CBa3bIBaeTcs ¢ yenoBedeckum VEGF, u BTopoit
AHTUT'€HCBA3BIBAIOIIHM HEHTP, KOTOPBIH cienupHUECKH CBA3BIBAETCS C YEJTOBEUYECKUM
ANG-2, B xoTOpOM

I) ykasanubiii mepBeIi aHTUI€HCBA3BIBAIOIIMIA IEHTP, CIEMH(HYECKH
cBssbiBaromuiics ¢ VEGF, conepxur B BapnabeapsHOM HOMEHE TAKEIOH LEmH
CDR3H-yuactok, umeromuii SEQ ID NO: 1, CDR2H-yuacrox, umeromuii SEQ ID
NO: 2, u CDRI1H-y4actok, umeromuii SEQ ID NO: 3, u B BapuaGebHOM JOMeHe
nerko#t uenu CDR3L-ygacTok, umeromuit SEQ ID NO: 4, CDR2L-yuacTok,
umeromui SEQ ID NO: 5, u CDR1L-yyacrok, umeromuii SEQ ID NO: 6; u

II) yxasaHHBI# BTOPOH aHTHI€HCBA3BIBAIONIMI LEHTP, cenMpUIECKH
cBsa3biBaomuiicas ¢ ANG-2, conepxuT B BapuabeIbHOM JOMEHE TSKEIOoH Henu
CDR3H-y4acrok, umetommit SEQ ID NO: 9, CDR2H-yuactok, nmeromuit SEQ ID
NO: 10, » CDR1H-yu4acrok, umetomuii SEQ ID NO: 11, u B BapHabeIbHOM JJOMEHE
nerxoi nenu CDR3L-yuactok, umeromuit SEQ ID NO: 12, CDR2L-yuacTok,
umeromui SEQ ID NO: 13, u CDR1L-yuactok, umeromuii SEQ 1D NO: 14, u B
KOTOpOM

IIT) Gucnennpuyeckoe aHTUTEIO COAEPKUT KOHCTAHTHYIO 06IACTh TSDKENOM
LenH yenoBeyeckoro noaknacca IgGl unm yenoseyeckoro noaknacca IgG4
(IpouCcXoAANIYyIO M3 YENOBEYECKOr0 aHTHTENA) U COAEpXKallyio MyTaunu 1253A,

H310A u H435A (mymepanus cornacuo EU-ungexcy Ka6ota).

9. bucnenuduyeckoe aHTUTEIO IO 1. 8, B KOTOPOM
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I) ykazaHHBIH NepBBI aHTUT€HCBS3BIBAIOLIUN LIEHTP, ClieHHUIECKH
cBs3piBaromuiics ¢ VEGF, conepxut B kauecTBe BapuabeNbHOro JOMEHa TXKEIOH
nenu VH amuHOKHCIOTHYIO nocienoBareqbHOcTh SEQ ID NO: 7 u B kauecTBe
BapHalOeJIbHOIO I0MEeHa Jerkod nenu VL aMHHOKHCIIOTHYIO MOCIIE0BATENbHOCTD
SEQID NO: 8 u

II) ykazaHHBIH BTOpO# aHTUI€HCBA3BIBAIOIIMH LIEHTp, crieliprudecKu
cBs3pIBaromuiics ¢ ANG-2, coiepxuT B KauecTBe BapHabeIbHOTO TOMEHA TAXKENIOH
nenu VH amuHokucnoTHyo nociegoBatenbHocTh SEQ ID NO: 15 1 B xadecTBe
BapuabeapHOro JoMeHa jaerkoi nenu VL aMHHOKHCIOTHYIO IOCIIEI0BATEIbHOCTD

SEQ ID NO: 16.

10. bucnenuduyeckoe aHTUTENO 11O OJTHOMY U3 IL.II. 8-9, B KOTOpOM
KOHCTaHTHas o0JlacTh TSXKeJIoH 1enu, ykazanuas B noamnyukre III), orHocures x

IgGl-nmonknaccy.

11. bucnenuduueckoe anTuTeno no n. 10, B KOTOpoM KOHCTaHTHas 00acTh
Tsoxenoi nenu IgGl-nogknacca cogepxut Takxe mytanuu L234A, L235A u P329G

(mymepanus cornacuo EU-unaekcy Kabora).

12. Bucnenuduyeckoe aHTATENO 10 OJHOMY M3 I1.II. 8-9, B KOTOpOM
KOHCTaHTHas 00JIacTh TSKENOW Henu, ykazanHas B noanyukre II1), oTHocuTCs Kk

IgG4-noaknaccey.

13. bucnenuduyeckoe aHTUTENO 1O 1. 12, B KOTOPOM KOHCTaHTHAas 00JacTh
Tspkesiol nenu IgG4-noaknacca copepxut Taxkxe myramuu S228P u L235E

(mymepanus cornacHo EU-unaekcy Kabora).

14. bucnenuduyeckoe aHTUTENO 1O M. 12, B KOTOPOM KOHCTaHTHas 00J1acTh
Tskesnol nenu 1gG4-noaknacca coaepxut Takxe mytauun S228P, L235E u P329G

(mymepanus cornacio EU-unzaekcy Kabora).

15. CDapMaueBaneCKaﬂ KOMIO3UIHA, CoACpKallas aHTUTEJO 1O OAHOMY H3 IIL.II.

4 u 8-14.
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16. bucnennduyeckoe aHTUTENO 10 OJHOMY U3 ILIL. 4 u 8-14, npeaHa3HaYeHHOE

IUISL IPUMEHEHUA I JICUCHHUSI COCYAHCTRIX 3aboJieBaHMii rnas.

17. bucnenupuyeckoe aHTHTENO 10 1. 16, r1e aHTHTENO OPHMEHSIOT

NOCPEACTBOM UHTPABUTPEAIBHOIO BBEAECHHU .

18. HyknennoBas kuca0Ta, Kogupyoomas 6ucnenudpuueckoe aHTHTENO [0

OAHOMY U3 1.1. 8-14.

19. SkcnpeccuonnbIi BEKTOP, COMEPXKAIIMIA YKA3aHHYIO HYKIEHHOBYIO KHCIOTY
no 1. 18, KoTopkIif 06;1a1a€T CHOCOOHOCTBIO IKCIIPECCHPOBATh YKAa3aHHYIO

HYKJICHHOBYIO KHCJIOTY B IIPOKapHOTHYECKON HJIH 3YKApUOTHYECKOH KIETKe-X03sHHe.

20. IpoxapuoTHyeckas UK SyKapUOTHYECKAs KIETKA-X035UH, COAEpKaIas

BEKTOD 110 1. 19.

21. Cnoco6 nonyyenns Gucnennpuueckoro aHTUTENA 110 OJHOMY H3 IL.1I. 8-14,
BKJIIOUAIOUTHH CTaJHH, Ha KOTOPHIX

a) TpaHCHOPMUPYIOT KIIETKY-XO3SHHA BEKTOPAMH, COAEPKAIUMH MOJIEKYJTbI
HYKJICHHOBBIX KHCJIOT, KOTOPBIE KOJUPYIOT YKa3aHHOE aHTUTEJIO;

6) KyIbTHBHPYIOT KJICTKY-XO35HHA B YCIOBHAX, 00€CICUHBAIONIMNX CHHTE3
YKa3aHHOH MOJIEKYJIbI aHTUTENA; U

B) BBUICJIAIOT yKa3aHHYIO MOJIEKYJly aHTHTENA U3 YKa3aHHOH KyJIbTYPHL.

22. bucnenupuyeckoe aHTUTENO, MOJy4EHHOE ¢ TIOMOIBIO criocoba mo m. 21.

23. bucnenupuyeckoe AByXBaICHTHOE aHTUTENO, COAEPKAIIEE TTEPBHIi
@HTUTCHCBSA3BIBAIOIUH LIEHTP, KOTOPHIHA CeIU(DUUECKH CBA3BIBACTCA C YETOBEUECKHM
VEGF, u BTOpO# aHTHI€HCBS3BIBAIOIIMI LEHTP, KOTOPBIi CIENUMDHUECKH CBA3BIBAETCS
¢ yenoBeyeckuM ANG-2, oTiIH4alomeecs: Te€M, YTO COAEPKUT AMUHOKHCIOTHBIE
nocnenoaressHocTd SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27 u SEQ ID
NO: 28.
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24. bucnenudryeckoe IByXBaJICHTHOE aHTHTENO, COJEPXKAIIEe EPBbIH
AHTUTCHCBA3HIBAIOUIUM [IEHTP, KOTOPHIH CIEIH(PHUUESCKH CBA3BIBAETCS C YEJIOBEYECKHM
VEGF, 1 BTOpo#i aHTHT€HCBA3BIBAIOMIMH LICHTP, KOTOPHIH CrelH(PUIECKH CBSA3bIBACTCS
¢ yenoBeyeckuM ANG-2, oTH4alomeecs TeM, YTO COAEPKHUT aMUHOKHMCIIOTHBIE
nocienosarenbHocTd SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23 u SEQ ID
NO: 24.

25. bucnenuduueckoe JByXBaleHTHOE aHTUTENO, COJEPIKAIIEE IEPBHIH
AHTHUTCHCBA3BIBAIOIIMH LIEHTP, KOTOPHIH crienu()HUYEeCKH CBI3BIBAETCS C UEIOBEYECKHM
VEGF, u BTOpO#i aHTHI€HCBA3BIBAIOIAI IEHTD, KOTOPbIN CIENH(PHUIECKH CBI3BIBACTCS
¢ yenoBeyeckuM ANG-2, oTiiM4alomeecsi TeM, YTO COACPKUT AMHHOKHCIIOTHBIE
nocnenosarenbHocty SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31 u SEQ ID
NO: 32.

26. bucnenuduyeckoe aHTHTENO 110 OJHOMY U3 I.I. 25-25, NpeaHa3HAUYEHHOE

A1 IPUMEHEHHUA IJIA JICYCHHUS COCYAHUCTHRIX I'Ia3HbIX 3a00neBaHMi.

27. bucnenuduyeckoe aHTHTENO 1O 11. 26, Tl AHTHTENO IPUMEHSIOT

IMOCPEACTBOM UHTPABUTPCAJIbHOI'O BBEJCHHUS.

28. Ilpumenenne 6ucnenupUIecKOro aHTUTENA IO OAHOMY U3 IL.I. 4 ¥ 8-14, u
I.11. 23-25 IS IPUTOTOBJICHUS JIEKaPCTBEHHOT'O CPEACTBA, IPEAHAa3HAUYEHHOTO IS

JICYEHHUSA COCYAUCTBIX I''TA3HBIX 3aboneBaHuii.

29. Ilpumenenue 110 11. 28, B KOTOPOM aHTHUTENO IPUMEHSIOT IOCPEICTBOM

HHTPABUTPECAIIBHOIO BBEACHHUS.

30. Cnoco6 neueHHs ManueHTa, CTPAJAOIIETO COCYJUCTHIMH I1a3HBIMH
3a0o/eBaHAAMH, BKIIOYAIOINHI BBECHHE aHTUTENA 110 OMHOMY M3 I.0. 4 u 8-14, u

n.1. 23-25 nanueHTy, KOTOPHIH HYXIAETCs B TAKOM JI€YECHHH.
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31. Cnoco6 no n. 30, B KOTOPOM aHTHTEJIO IPUMEHSIOT MOCPEACTBOM

HHTPABUTPCANIBbHOI'O BBCACHHA.
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