Gyogyszereészi biotechnolégia

Immunglobulin szerkezet
Ellenanyagok eloallitasa, tisztitasa és
jelolése
Rekombinans ellenanyagok



Az immunglobulinok szerkezete |

2L lanc
2H lanc
*Diszulfid-hidak

*Variabilis, Konstans regiok

*Antigén koto regio: Fab
Fc

*CDR régio, komplementaritast
meghatarozo regio




Az immunglobulinok szerkezete Il
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The IgG Molecule

Fab arm waving

Fab elbow bend

Fab rotation

i/‘ Fc wagging

- Mike Clark:- 1994




Ig tipusok
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Antitestestek eloallitasa

Poliklonalis ellenanyagok - antiszérumok
iImmunizalas
ellenanyag tisztitas
jeloles

Hybridomak és monoklonalis ellenanyagok

ellenanyag tervezes es elballitas
fermentacio

jeloles
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Az immunglobulin termelodeés
kinetikaja
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Az ellenanyagtermeleést
befolyasolo tenyezok

a recipiens

az antigén termeészete

az antigén dozisa

az antigén bejuttatasanak helye
adjuvansok

az ismetelt immunizalas kinetikaja



A poliklonalis ellenanyagok
jellemzoi

verszerum (valtozatos idiotipusu, izotipusu
és eltéerd affinitasu ellenanyagok keveréke)

az aviditassal jellemezhetok
standard, ameddig az adott keszlet tart



Monoclonal Antibody Production

Immunization of mouse

to stimulate antibody Tumor cells are
production grown in tissue
culture

Antibody-forming
cells isolated
from spleen

Antibody-forming cells are fused with
cultivated tumor cells to form hybridomas

Hybidromas screened for
antibody production

Antibody-producing

hybridomas cloned
Vonoclonal antibodies
isolated for cultivation



A monoklonalis ellenanyagok
jellemzoi

génsebészeti uton eloallitott ellenanyagok

egyetlen epitopra specifikus, teljesen
azonos ellenanyag molekulak

valodi affinitassal jellemezhetok
standard, ameddig a sejtvonal fenntarthato



Szomatikus sejt fuzio
two cells with
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DE NOVO PATHWAY SALVAGE PATHWAY
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Hybrid szelekcio

mouse myeloma

§ 2" HGPRT

+  PolyEthyleneGlycol

5

e HGPRT™ hybrid myeloma
(survives in HAT.
produces myeloma Ab
mouse B cell and B cell Ab)

(both die in HAT)



Poliklonalis / monoklonalis

Protein (Antigen)

Polyclonal Antibodies

Antibodies ——
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Immunglobulin tisztitas
Kisozas (NH,),SO, kicsapas

Folyadékkromatografia

Affinitas kromatografia (Fc veg, antigen)




Affinitas tisztitas

Protein A Protein G

immunoglobulin binding domain
of protein G

o~helix




ELISA testing of western flower thrips for INSV
(red color is a postive result)
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Enzyme Linked Immunosorbent Assay (ELISA)
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ELISA Plate

Conjugate Substrate




Aramlasi citometria

lsample Flow Cytometric Analysis of Phospho-p44/42 (ERK1/2),
sheath —> CD3, and CD4
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waste — Phospho-p4d/42 (T202/Y204)
Alexa Fluor® 647

Multicolor analysis of human PBMCs stained with anti-CD3, anti-
CD4, and anti-phospho-p44/42 (T202/Y204) Alexa Fluor® 647.
PBMCs were depleted of adherent cells and stimulated by
CD3/CD28 crosslinking (15 min at 4 C) or PMA/ionomycin treatment
(500 ng/ml for 30 min at 37 C). Following treatment, cells were
washed, fixed, permeabilized, and stained with all three antibodies
simultaneously. Cells were analyzed on a BD FACSCalibur™ flow
cytometer. The results show that phospho-p44/42 (T202/Y204) was

upregulated in only the CD3+/CD4+ double positive cells.
Data courtesy of Omar Perez, PhD - Nolan Laboratory, Stanford University




Humanizalt ellenanyagok
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Chimeric (V/C) antibody

Murine Chimaeric o

Humanised Human

Humanized antibody Fully human antibody



1. Isolate YACs containing sequences from 4. Cross these mice with the DI strain

human lgH (sssm) and human IgK chain which has endogenous
(== loci IgH fmemem) and IgK (== loci

knocked out by gene targeting
2. Allow YACs from each locus to undergo
homologous recombination in yeast cells
to generate YACs wth large inserts
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e.g. 1 Mb human IgH YAC

3. Fuse yeast cell spheroplasts containing
large IgYAC to mouse ES cells

Xenomouse ||
strain
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Mice with single human lg transloci Human antibodies
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Therapias celokra hasznalt monoklonalis
ellenanyagok

Chimeric mAb Fully human mAb Murine mAb Humanised mAb

YYyYy

Infliximab Adalimumab Muromonab (0KT3)  Atlizumab
Abciximab Golimymab Daclizumab
Basiliximab Fontolizumab
Rituximab Natalizumab

Visilizumab
Alemtuzumab

Humanised Fab'

mab Monoclonal antibody fragment

xi Chimeric antibody
zu Humanised antibody

li Immunmodulatory antibody
tu Antitumourantibody
Cardiovascular antibody
Human
Murine

o |=

ES

Certolizumab




Terapias celokra
hasznalt
monoklonalis
ellenanyagok

SCA Pipeline

Institution/Indication

Alexion Phamaceuticals*

Cardiopulmonary
Myocardial Infarction

Phase|

Pre-Clinical

Phase III

Marketed

Royal Free Hospital/Cancer

Sloan-Kettering / Cancer

NIH/Cancer

NIH/Cancer

NIH/Cancer

Cell Genesys* /Colon Cancer

Novopharm Biotech/
Progressive NHL

University of Alabama/
Cancer

Seattle Genetics*/
Cancer (BR96 SCI)

Dana-Farber/AIDS

[
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*
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*Indicates SCA Licensee

'5. Simuled (Basiliximab -

9. Mylotarg {American

MAB

1. Orthodone CKT2
(Muromonsb - CD32;

{Johnson & Johnson;
| OrthoBiotedh)

2. ReoPro (Abciximab —

Centocor)

3. Rituxan {Rituximab -

IDEC; Genentedh)

4. Zenapax (Dadizumsad -
Protein Design Lsbs;

'Hoffman-Ls Rode)

Novartis)

6. Synagis (Pslivizumsb -
Medlmmune)

7. Remicade (Infliximab —

| Centocor)

8. Hc—roepti'n (Trastuzumab - |
- Genentzch)

Home Products)

10. Campath (Millennium
Fhamasaceuticals)
11. Zevalin (IDEC
FPhamacsuticals)

Antibody
Type

| Murine

Chimerc (Hu-

mu)

Chimerc (Hu-
mu)

|Humanized
|{Hu-mu)

Chimeric (Hu-

mu)

|Humanized

(Hu-mu)

Chimeric (Hu-

mu)

Hu?nsnized
(Hu-mu)

'Humanized
| {toxin-linked)

Humanized

jChimeric (Hu-
Mu;

radionuclide-
linked)

Apﬁroved lhdicatiori{s)

Trestment of acute kidney,
heart, and liver transplant
rejedion

Adjund to coronary
|intervention (angioplasty,
|stent, atheredomy) for

| prevention of coronary

thrombosis

'Non-Hodgkin's B osll

lymphoma (low-grade or
follicular)

Frevention of acuts kidney
transplant rejection

| Prevention of scute kidney

transplant rejection

Prevertion of respiratory
|synoytial virus infection in

pediatricpatients

|Crohn's disease

v Metastaticbreast cancer

Acute myelogenous leukemia

" Chroniclymphocyticleukemis

Non;Hodgkins Iymbhoma

Year
Approved

1988

11994

1997

1997

1998

1988

11988

11998

2000

12001



Terapias célra hasznalt monoklonalis
ellenanyagok az USA-ban 1986-2001

Table 3. Therapeutic monoclonal antibodies approved by the US FDA

Generic name Trade name  Sponsorcompany  Type Approval date
Muromonab-CD3 Orthoclone Ortho Biotech Murine 1986
Abciximab ReoPro Centocor Chimeric 1994
Rituximab Rituxan Genentech Chimeric 1997
Daclizumab Zenapax Hoffman-La Roche Humanized 1997
Basiliximab Simulect Novartis Chimeric 1998
Palivizumab Synagis Medimmune Humanized 1998
Infliximab Remicade Centocor Chimeric 1998
Trastuzumab Herceptin Genentech Humanized 1998
Gemtuzumab ozogamicin  Mylotarg Wyeth-Ayerst Humanized 2000
Alemtuzumab Campath Millennium/ILEX Humanized 2001

2004: tobb, mint 400 all engedélyeztetes

alatt, csak az USA-ban!
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NX cells with Fc receptors Conjugates are intemalized, Radation kills the tumor cell
(CD16) are activaied to Kill killing the cell and neigboring tumor cells

the tumor cells




