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AHTUTeEnNna - 06N1aparoT YHUKaNIbHOWU
cneunPn4HOCTbLIO.

Kaxxgoe aHTUTeNno B3aumMoaencTByeT TOSbKO
CO CBOMM aHTUreHoOM, TOYHee, C OAHOMU ero
aHTUreHHOU AeTepPMUHAHTOMN.

AHTWreHHble AeTepMHUHaHTbI
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[lonyyeHune rubpmngom

Kenep u MunbwrenH 1984

MuenoMHan Knetka B-numcpounr

CnocobHOCTb OIMnTes1IbHO I_IpO,D,yKU,MH aHTuTen -

pasmHoxaTbces («bec- MMMYHOT1I06YMHOB.
CMEPTHbIE KITETKNY).
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BBeaeHne aHTureHa mMbllLKe

The mice are aseptically inoculated with
the antigen combined with an adjuvant.
Inoculations are done either sub-
cutaneously or intra-peritoneally.

Normal dose per mouse is between 50
and 100 micrograms of protein.

Inoculations are performed every 21 to
28 days.
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Buneo:

* Monoclonal Ab Production-Ok+++




MKAT

MOHOKJIOHAJ1bHbI€E
dHTUTEenNna

MoHOKNOHanbHbIE aHTUTENa 4bi No

NPOUCXOXOEHNIO?
MbIiWKnHbIE ,

T.0. MKAT - Yy)XepOOHbIU Osisi
yesioeeka b6esnok.




MKAT

 MKAT nony4yunnun wmnpokoe
ncnonb3oBaHue Ang AUarHOCTUKMW.

* MoHOKNOHanbHbIE aHTUTeNna n3-3a

BbiCcOYanweun cneunn4HoCTH,

CTaHOAPTHOCTU N TEXHOJIOTNHYHOCTU
NnoJiyvyeHnd yCcrnelwHO BbITECHAKOT U
3dMEHAKT UMMYHHbBIE CbIBOPOTKN.




MKAT ncnonb3yrwtca B NDOA

OuarHocTtuka nHoekuumn.
OnpepeneHne ropMoHOB.

OnpepneneHuve NOObLIX aHTUFEHOB U
aHTUTen.

BbicoKasAs YYBCTBUTENbHOCTb

Enzyme Linked Immunosorbent Assay




MKAT

[TonnKnoHanbHbIE CbIBOPOTKMU
3aMeHAITCA Ha
MOHOKIOHalnbHblE aHTUTENA

« OnpegenexHve rpynn KpoBwM,
SPUTPOLMNTAPHbIX aHTUTEHOB







bbicTpble TECTbl HA DEPEMEHHOCTb,

o Freemonoclonal antibod

specific for hCG
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BbICTpbIU
TecT Ha BUY

Positive |INegative

PesynbTaT Yyepe3 20 — 40 MUHYT




BbICTPbIU
TecT Ha BUY
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BbiCcTpbIN TecT
Ha BUY

C Ucnonb30BaHUEM
LenbHON KPpOBU

4 kannu pasbaBnsioLero pacTeopa
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MKAT

mtj
* AMmMyHO(peHOTUNUPOBAHUNE KNETOK
(numdpounTtoB T-, B-, NK-kneTok







UaeHTdunkKauma KneTok B
HeandpdepeHUUPOBaAHHbLIX ONYyXOSAX
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MKAT Kk B kneTouHOMy MapkKepy
HenpneHTucpuumpoBaHHbIe (CD20) meuyeHHbIe (hepMeHTOM =

onyxorieBble KIeTKU B cell lymphoma



MKAT

B anarHocTuke
neuvko3sosB !!!




[TfpumeHeHue MKAT

Micnonb3yloT Ang gnarHoCTUKK
N TUNUPOBAHUA OMYXONEeWN.




[ToumeHeHne MKAT

[To3BonAT 0OHaApPYXUTb HEDONbLLKE
y3€eIiKU onyxoJsiu nnn Mmemacmassbi
No fioKann3aummn B HUX
PagNOaKTUBHOCTU ECIIN aHTUTENa
CBA3aTb C U3OTOMNOM.




MAT - nmMmyHORnoKanusauums onyxonem,
PaANOUMMYHOTOKCUHDI

e NlnarHocTuka -
MMMYHO-
rioKkanusauus

e JleueHue
onyxosnen




«Mazuueckasn nyisn»
[Tayns Dpimx




CuuHTUrpadus




Carcinoma of the Colon

=

Chest radiograph showing lung metastases Immunoscintigraphy
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MMMYHOTOKCHUHDI
MMMYyHOKOHBIOraThl

proarug

Figure 3. Therapeufic and diagnostic
uses of ana-fumer antibodies

« MKAT + pagnoakTUBHbIN N3OTOI;
 MKAT + TOKCUH (pyUUH, abpuH);
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HoBble TepaneBTUYECKNE aHTUTENA

Targeting EECM Effector cell

Reactive cell mAb crosslinking
(recognizing
target cell)

Blncklng Signalling




[lpoaonxeHue




OauH U3 OCHOBHBIX HEIOCTATKOB -
BbICOKas UMMVHOIeHHOCTb
0 MbILMHBLIX Mar.

Z

Kak yMeHbLWNTb
MMMYHOIF€HHOCTbL 7




'ymaHusauna MKAT

SN

]N& % » XumepHbie AT
e 3HaAUUTENbHOE CHUXeHue

MMMYHOIeéHHOCTM.




['ymMaHunsnpoBaHHble MKAT

CO3AaHbI 1 MPUMEHSAIOTCSH €
NEYEBHON LWenb!

OHu MOTI'yT BBOAUTbCA B OPraHnN3m
HeJ10BEKA MHOTITOKPATHO.

HYPER-
MOUSE CHIMERIC CHIMERIC
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TepaneBTnyeckume
MOHOKINOHanbHbIE aHTUTENA

26 — NPMMEHSAIOTCA B KITMHUYECKOM
MPaKTUKE;

200 — NpoxodsaT KIMHNYECKMe
NCNbITAHUS;

600 — npoxoaAaT AOKIMUHUYECKMNE
NCMbITAHUS.




B HacTosiLlee BpeMSA B LUMPOKYHO
KIMTMHUYECKYI0 NMPaKTUKy BoLlen uenbiu
pAO NPOTUBOONYXOJieBbIX NpenaparoB
MOHOKIOHanbHbIX aHTuten (MKA).
NMpuHunnuanbHbIM oTnnyuem MKA ot
XuMuonpenaparTtoB SABnAeTcs

n3oupaTtenbLHOCTbL NOBpeXAakoLero
BO34eWUCTBUA Ha KINEeTKN-MULLEeHn nNpu
MUHUMarNbHOM HeraTMBHOM BJIUSSHUM HA
HOpManbHbIe TKAHU U OpraHbl XO3sIMHA.




Hanbonee nccnegoBaHHbIM U LLULUPOKO
NPUMeHsAeMbIM B KITUHNYECKOM
OHKOremMaToJsiormm asBnseTcs

MabTepa — npenapar,
NPOU3BOANMbIN KOMMaHNeNn
"F.Hoffmann-La Roche Ltd".

A.A.KypunbHukos CoBpemeHHasi oHkonorusi, 2002




Putykcumab (mabTtepa)

 Putykcumab (PutykcaH, MabTepa)
npeacraBnsieT cobon rymMmaHU3UpPOBaAHHbIE
MKAT npotuB CD20* > (numdombl).

MexaHu3sm nencrema PuUtykcaHa cBsa3aH ¢ pa3BuTuem

onocpenoBaHHOM aHTUTEN0—3aBUCUMON KINETOYHOU U
KOMMJ1EMEHT—3aBUCUMOUN LUNTOTOKCUYHOCTU, YTO Bbi3biBaeT
anonTto3 B KNneTkax IMMdOMbl 1 HOpManbHbIX

numdounTtax, CD20 nonoXxurtenbHbIX.




Rituximab: B-cell Depletion

* Genetically engineered
chimeric murine/human
monoclonal antibody

— Variable light- and heavy-
chain regions from murine
anti-CD20 antibody IDEC-
2B38

— Human IgGk constant
regions

First monoclonal

antibody to be approved

by the FDA for treatment

of cancer

CD20 protein




50

(=

4 Complement Dependent
Cytotoxicity (CDC)

Anti CD20
Monoclonal Antibody

,

Genentech

Fc region ADCC = antibody-dependent cell-mediated cytotoxicity




MabTepa (putykcumabd) — nepBble B Mupe
MKA, co3aaHHble And nevyeHuvs
HeXOMKKUHCKUX numdom (HXIJ1), XJ1J1, B-
NIMMOM.

CTpyKTypa: puTyKCumMab — XxumepHble
yerioBe4ecKko-MbliLUMHbIE aHTUTenNa,

cneundpunyHblie kK CD20-aHTUreHY,
akcnpeccupyemomy B-numcountamu. o
CTPYKTYpe PpUTYKCMMab OTHOCUTCH K
nMMyHornooynmHam knacca G1, npuuem
ero MmoJsekyrna nmeet MbliluHbIe Fab-
coparmeHTbl U YyenoBe4yeckum Fc-
doparmeHT.




Bnaropnaps cBoen CTpykType MabTtepa
AaXke NPU NOBTOPHbLIX Kypcax Tepanuu
KpanHe pefKo MOXeT Bbi3blBaTb
obpa3oBaHMe aHTUXMMEPHbLIX aHTUTEN B
opraHusme peLunueHTa.

npu obcsiedosaHuu 355 60s1bHBbIX,

nosiyquswux pumykcumab 8 7 passiudHbIX
KJTUHUYECKUX uccsie008aHUsIX,
obpa3oeaHuUe aHMUXUMEPHbIX aHmMmumeJi
61510 ommMmeyeHo nuwb y 3 (0,8%)
60s1bHbIX.




TepaneBTnyeckne MKAT B OHKOMOrnn

abnuua

. MOHOKNOHANLHBIE AHTUTENA B KNHHWYECKOM NPaKTHKe

| Onuganme

TpacTyaymat ([epuenTusx)

lymanianposanios MKA npotwe HERZ/new peyentopa

PrTYRCMMAG
(PuTykcan, MabTepa)

TymaHu3sposaknoe MKA npotue CD20 aHTHresa Ha nogepxHocT B-nuudouuTos

Bexcap

Muiwunoe MKA npotes CO20, konsprupoaannee ¢ J131

WopnTymomal (3esanun)

Mymanuanposakos MEA npote GD20 anTHresa Ha NOSpXHOCTH B-numdouuTos, KoHsrupoBanHoe ¢ Y™

Mpenaparel, Naxogaumeca 8 il haze KOHENYECHRY HEDLITIHRA

Angmnyynah (Kamnar)

Tymanuauposasnoe MEA npotue (D52 aHTHrena

LieTyxcumab (C225)

MKA npoTHE peUBNTOPa SNHAEPMANEHOD hakTopa pocTa (EGFR, HER1)

Begaunaymab (ABaCTHA)

TymanuanpoaarHoe MEA npotia hakTopa pocTa JHAOTENHA Cocyaos (VEGF)

PaAgax

MKA npotue P3A

Mintysymab (Lintuzumab,
Zamyl, HuM195)

MKA npotvg CD33 anturesa

Mpenapatel, waxoaaumaca 8 I-l hazax KORERYECKNY KERBITAHNA

Enparysymat

Tymanuanposarnos MEA npotwe CD22 anTwrena

HuiD10

TymaHi3nposaHHos MEA K aHTHreHy nicTOCOBMECTHMOCTH HLA-DR

HulD10-J™

Tymannanpoeannoe MKA K anTsreny rMcTocOBMECTIMOCTH HLA-DR, Kowbrupoeanos ¢ hogos J™

BuTasCcHH




[[epuenTuH

 Tpacty3ymab (lepuenTtuH) —
pekombunHaHTHoe MKA, KoTopoe
CBSA3bIBAETCH C peuenTopom
HER2/neu Ha noBepxXHOCTH
onyxoneBbIX KIIeTOK MHOIUX
CONMNAHLIX ONYyXOJIeun.

["epuenTUH BLICOKOO3I(dEKTUBEH NpU
CaMOCTOATENNIbHOM MPUMEHEHUN B
flevYeHmns1 3anyLieHHOro paka
MOJIOYHOU Xene3bl .




® Binds to HERZ2 receptor
® Potential mechanisms of action
@ [nhibits proliferation of tumor cells
@ Sensitizes cells to chemotherapy
@ Kills cells by recruiting other immune cells

A |
b~ Inhibition of tumor \  Facilitation of
\ Y, cell proliferation '-__ immune function

%

=5

:-'ﬂ
Potentiation of
chemotherapy

Herceptin® (Genentech)




PaanoOMMMYHOTOKCHUHbI

 Ubpumymomab (3eBanunH) aBnaeTcs
KoHboratom MabTepbl €
pagnoaKTUBHbLIM U30TONMOM UTTPUS—

90 (Y90).

* bekcap (J131Tositumomab, Bexxar)
— KOHBbrorat mbilwmHoro MKA npotus
CD20 aHTUreHa ¢ paguoaKTUBHbLIM
nsotonom moaa J131.




Bexxar

Bexxar®

(1311 tositumomab)

is a radiolabeled
anti-CD20
monoclonal

antibody




Monoclonal Antibody
Tositumomab

Hadiuisntu-pa—lnuﬂna—'lﬂ“ﬁ
Attached to Tositumomab




AHTUAHIMOINreHHbIe
npenaparhbl

e AHrnoreHe3s!!!

L01_4 Onko_angiogenesis_wmv




Angiogenesis

_. EG FRHER1

dakTop pocTta aHaoTenusa cocvaos -VEGF




Anumuancuozernnovie npenapaniol

 BumakcuH (Vitaxin) npeactasnseTt cobo
MKAT K anb3— UHTErpuHy,
SKCMPECCUPYIOLLIEMYCS Ha MOBEPXHOCTU
aKTUBUPOBAHHbIX 3HAO0TENNaNbHbIX KNETOK.

beeauu3symab (AsactuH, Bevacizumab) —
rymaHusnposaHHoe MKAT npoTuB goaktopa
pocTta sHgoTenusa cocyaos (VEGF).
Pacno3HaeT Bce nsogopmbl VEGF, HO He
CBSA3bIBAETCA C APYrMMU aHTMOreHHbIMU
doakTopamMu, TaKUMKU Kak dpakTopbl pocTa
donbpobnactoB, TpoMOOLMTaPHbIN dpakTop
pocTa u ap.




++83% human, 7% murine
++Binds to VEGF with high affinity
+*Prevents VEGF from binding to its receptors, inhibits VEGF induced angiogenesis

Tumaor > M & - Bevacizumab-VEGF
D e % & complex
2\ : -

WEGF secration
>
=

1 Mo binding to
VEGF receptor

dakTop pocTta aHaoTenusa cocyvaos - VEGF




400mg [ —

2 il AWASTIN : yu i.
400 mg f:oeva}i?ul:rsa}] S AM?\ST'N =
% regel of Intravenous Uke e

. (bevacizumab) ==
AVASTIN e -
hirsacinurrall

[ —

dakTop pocTta aHaoTtenua cocyooB - VEGF







Labetuzumab

il spezifische Bindung an das
Carcino Embyronale-

Antigen (CEA)
il gezielte Aufspurung kleinster

Metastasen im Korper

il gekoppeltes 'l vernichtet die
entarteten Zellen




Muromonab- Orthoclone® OKT3

Llenb: CD-3 Komplex des Antigenrezeptors von T-
Lymphozyten. Hem




Basiliximab-Simulect®

L]
th movARTIS

Simulect 20
‘Basiliximab &

Ileas - IL-2-Rezeptor




[mMopunaombl

 MMopnaomMbl peBoONOLMOHU3NPOBaNN
MeAWLUUWHY U co34anu B HerM COBEpPLUEHHO
HOBbIe 0611 aCTM u Bnaro.qap;l m6pwp,omaM BO3HUKIIN HOBbIE€ MeTOAObl

ANArHOCTUKU MHOIMX 3aboneBaHUM U OTKPbINIMCb HOBbIE NMYTU ANA U3y4YeHUs
31I0Ka4eCTBEHHbIX OMyXOnewn.

N xoTsa rnépmnaomMbl OTHOCATCS K

reHnanbHbIM N300peTEHNAM, a He K
OTKPbLITUAM, OHU ObININ oTMe4YeHbl B 1984
roany Hobeneeckou npemueu, BbiCLUEN
Hay4YHOU Harpagoun, npucyxpaemom 3a
BblAaloLWMeCca OTKPbITUSAL.




Ecnu 661 Kenep u MunbLiTenH 3anateHTOBanu CBou
MeToAd, OHM BCKope Obl cTanu Munnuapaepamm, Tak
KaK BCe, KTO UCnonb3oBan Obl ruopnaombl, OOMKHbI

ObInn ObI NNaTUTbL 3a NnpaBo MNOJIb30BaATbLCAHA NAaTEHTOM.

ABTOpbI TMOpMAOM, HECOMHEHHO, MOHMMaru 3TO, HO B
MHTepecax pa3BUTUA HAYKU He NMOLUSIM Ha TaKOW Liar.
MeTtoa rubpmnagom 6ecnpenaTcCTBeHHO BoLues1 BO BCe
chepbl UMMYHONMOrMN, U CaMn aBTOPbI BCEMEpPHO
cnocobcTBOBaNu 3TOMy, NpPeaoCcTaBnNAA CBOHO
KFTeTOYHYIO NIUHUIO NJTa3MOLUUTOMbI ANS
nccnegoBaHMU BCEM XKeraloLwWwmmMm.

lNMepBble rMOpPMAOMbI B HalLen CTpaHe, Nofly4YeHHbIe B
1979-1980 ropgax, ObINM co3aaHbl HA OCHOBE KIEeTOoK,
BeAyLMX NPOUCXOoXaeHUue u3 naboparopmm aTmx
aBTOPOB U C UX JNTI0OO0E3HOro paspeLleHus.
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Table 1 | Therapeutic mAbs approved In the United States and European Unlon

Sponsor company Generic name

Johnson & Johnson Muromonak-C03

Centocor
Biogen IDEC

Protein Design Labe

MNovartis
Medlimmune
Centocor
Genentech

Weth

Millenniur/ ILEX

Bicgen IDEC
Abbott
Genentach
Corixa
Genentech

Imclone Systems

Genentech

Abciximab
RitLxdrnak
Daclzumab
Basilixirmakb
Palivizumab
Infliximaks
Trastuzurnab

Gemburumab ozogamicin

AlemtLzumals

|briturmncrmab ticxetan

Adalirmurmal

Crnalzumals .
Tosturmormab-1131

Efalzurnakb
Cetuxirmakb
Beavaczumalk

US trade name

Orthoclone CRTS

ReoPFro
Rituxan
Zenapax
Simulect
Synagis
Remicade
Herceptin
Mylotarg
Carnpath
Zevalin
Hurnira
Folair
BEC<AR
Raptiva
Erbitupe
Ayastin

mAb type

Murine
Chirneric
Chirmeric
Hurmanized
Chirmeric
Humanized
Chirneric
Hurnanized
Humanized
Hurnanized
Murine
Hurman
Hurmanized
Murire
Hurnanized
Chirmeric
Hurnanized

Therapeutic
category
Immunclogicalt
Hemaostasis
Antineoplastic
Immunaological
Immunological
Anti-infective
Immunological
Antineoplastic
Antineoplastic
Antineoplastic
Antineoplastic
Imimunological
Immunological
Antineoplastic
Irmmunological
Antineoplastic
Antineoplastic

US approval
date

19.06.1986
22121954
26.11.1997
10.12.1997
12.056.1998
19.06.1998
24.08.1908
25.09.1908
17.06.2000
(07.05.2001
19.02.2002
31.12.2002
20.06.2003
27 .06.2003
27.10.2003
12.02.2004
26.02.2004

EU* approval
date

A,
MA,
02.06.1998
26.02.1999
09.10.1998
13.08.1999
13.08.1999
28.08.2000
NA,
06.07.2001
16.01.2004
08.09.2003
NA,
MA,
A,
MNA,
NA,

“Approved using EL centralized procedurs. Hncludes arthritis, immune and inflammatory disorders and prevention/reversal of transplant rejection; M, not approved.
Source: Tufts Center for the Study of Drug Desvelopment.

Mawn 2004




Tatimaya 3. OCHOBHOS NOKAZAHNES, NPEANsNaraemos BpeMa BLNONA Ha ©apMaLSETHYSCENHA PLIHOK, BePoaTHOCTE YCNaxa
H NPOrHeINPY eMEIE oGreM Npogak 25 Haubones NepcNeKTHEHLX NMPEnapaToR, HAX QAW MXCA & CTAAMA Pa3padoTi

Hazeaume
npenapaTa

Ocuornoe
NOKAIaHKE

Mpegnonaras Mo
BPSMA BRIXODA
Ha PEIHOK, rog

BapoatHocTe
yenexa, %

Mporwoanpyem i
MHE Mp0LaE
No BCamy MHERY,
Mnu monm. CLLUA

PrsoHataHT (ko nnma)
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Natalizumab therapy for moderate
to severe Crohn disease in

adolescents.

Hyams JS, Wilson DC, Thomas A, Heuschkel
R, Mitton S, Mitchell B, Daniels R, Libonati
MA, Zanker S, Kugathasan S;

International Natalizumab CD305 Trial Group. Division
of Digestive Diseases and Nutrition, Connecticut
Children's Medical Center, Hartford, CT 06106, USA.
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Antigen

@ ::?* :\\\\_, €) A mouse is injected with a specific antigen
that will produce antibodies against that

: cﬁ:r_ll:? antigen. Mab

Spleen
|' l,l 3 The spleen of the mouse is removed, and a
Hﬁ. v suspension is made. The suspension includes
r ,:_;-5;1 Suspension B cells that produce antibodies against the
0 o ofspleen injected antigen.
: l cells
. €) The spleen cells are then mixed with myeloma
| Unfused cells that are capable of continuous growth in
; ———spleen cells  cylture but have lost the ability to produce
g @y [ antibodies. Some of the antibody-producing
Q0000000 ©5 o %__ Unfused s SPleen cells and myeloma cells fuse to form
Cultured Suscension ot (B 4 myeloma cells  pyprig cells. These hybrid cells are now
myeloma cells myselpnama" cells O Fused capable of grpwing Faminuuusly in culture
{cancerous B cells) 1'1:3' U;a hybrid cells while producing antibodies.

_[ ] - £} The mixture of cells is placed in a selective
Hybrid cell Lo l ollo alla J meadium that allows only hybrid cells to grow.

) ke C:-T[D 'D [-_} c‘j i € Hybrid cells proliferate into clones called
Hybridoma o ool 00 hybridomas. The hybridomas are screened
' - for production of the desired antibody.
The selected hybridomas are then cultured to
B .. e o e duce large amounts of monoclonal
Desired monoclonal — £ P A e ST Y { ik
antibodies ”_:D_D_D_QDDQQ antibodles.
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Figure 17-12 Microbiology, 6/e
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A few marketed biotech examples
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