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Vyvoj protilatek/ Imunizace/ Strategie skriningu

NejlepSi informace pro vyvoj protilateKetre vybéru antigerd, imunizanich
schémat, strategie skriningu a metod charakterizaceyj laboratornim manualu

“ANTIBODIES” a v nowjSim vydani tohoto manuallWsing Antibodies” od
prof. Davida Lane a prof. Eda Harlow.

“Monoclonal antibodies” od prof. P. Shepherd a prof. C. Dean.

Skrining protilatek

Charakterizace
protilatek




Protilatky
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Polyklonalni versus monoklonalni protilatky
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Monoklonalni protilatky

Imortalizace individualnich B bik

Selekce ,single“ bu&nych kloni

Namnozeni ve forshburé¢nych kultur
Georges Kohler & Cesar Milstein, 1975

Sekrece monoklonalnich protilatek je
- Homogenni
- Stabilni
- Redukuje mnozstvi pouzitych zvitat
- Nelimitovany zdroj protilatek
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Priprava monoklonalnich protilatek
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My3i myelomova bugna linie Normalni B buiky ze sleziny
(“B cell tumour”) imunizované mysi



Priprava monoklonalnich protilatek
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My3i myelomova bukena linie Normalni B buiky ze sleziny
(“B cell tumour”) imunizované mysi



Priprava monoklonalnich protilatek

- “Immortal” growth properties
of a myeloma cell

- Immunoglobulin producing
properties of a normal B cell

Hybridni buika



Fuzovani bu&k z mysi sleziny s myelomovymi
buinkami




Spleen-5pleen

Spleen cell have a
functional hypoxanthine-
quanine-phosphoribosyl-
transferase (HGPRT+)

SP2/0-SP2/0 SP2/0-Spleen

SP2/0 lack functional
hypoxanthine-guanine
phosphoribosyl-

transferase (HGPRT-)

Resistant to

& azoguanine
and aminopterin

blocks main nucleotide
synthetic pathway.
No growth of hybrids

Viability lost due to

limited progation potential
in tissue culture

Selective Medium
HAT
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¥hich hybridoma is producing
_ the desired monoclonal

B antibody? Culture medium

® ' needs to he tested with
ELISA for antibody production

Two Pathways for Purine and Pyrimidine Biosynthesis

Salvage pathway
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Primary and secondary immune response
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NejcastéjSi dotazy vzhledem k imunizacim: ¥k mySi a mnozstvi antigenu

Pro kazdy imunizaéni pokus pouzivame 4 mysi60-80 dni staré
11 Proteiny: e
5-25ug proteinu/mys/injekce (je-li protein < 40KDA)
15-4Qug proteinu/mys/injekce (je-li protein > 40KDA)
Peptidy: \
9-15merpeptidy jsou nejvhodrgjSi pro imunizace; ¢istota
peptidd musi byt > 50%.
1-15ug peptidu/mys/injekce [peptid vazany na nosi KHL
(celkem pro jednu injekci 15-4Qug peptide-KLH)]

Starsi mySi mohou byt
nékdy pouzitelné pro imunizace,
ale my je neradi pouzivame.

60-80 dni staré mysi jsou
pripraveny odpovidat velmi dolre
p¥i imunizacich.

Ja osobré nikdy nepouzivam
vétsSi davku antigenu jak 4Qug
na injekci a mys




Immunization protocol

1) First ily'ectio_n— day 1: intraperitoneal injection of 1 — 4§ of antigen (in complete
Freund’s adjuvant).

1) Second injectior-day 21: intraperitoneal inerction of 1 — 40 of purified protein
or peptide coupled to KLH (in incomplete Freund’suadnt).

3) Third injection—day 42: intraperitoneal injection of 1 — 141@) of purified protein
or peptide coupled to KLH (in incomplete Freund’suadnt).

4) Fourth injection-day 43: intraperitoneal injection of of purified protein
or peptide coupled to KLH (in incomplete Freund’suaant).

5) Fifth injection—day 45: intraperitoneal injection of 1@ of purified protein
or peptide coupled to KLH Fm PBS).

6) Fusior —day 47 (protocol for production of monoclonal antibodi



Antigen (GST-MDM-2) for immunization of 5 mice:

Contact person:
Borek Vojtesek (tel: , email:)

4 tubes in total for 4 injections of antigen (Igection plus 3 boosts)
Each tube contail-XX pg/ml of antigen
Each tube is for immmunization of 5 mice (J0@er mouse)

Immunization schedule:

14. 11. 2005: 1st Injection of antigen
05. 12. 2005: 1st Boost
09. 12. 2005 1st Bleed
26. 12. 2005 2nd Boost
02. 01. 2006 2nd Bleed

Moreinjection will be decided after testing animal response to antigen.

IgG

Bivalent
oM l9G 196 High affinity
Multivalent Bivalent Bivalent
Low affinity Medium affinity Medium to high
affinity
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Vyjmout slezinu a uvolnit Spatitat zdravé myelomové
slezinné buiky (10° bunék) buriky (107 bunék)

| |

Smichat buiky a promyt

U

Pridat PEG, 30-60%, 1-6 min. Stale pratepavat.

4

Velmi jemné nairedit fuzovanou snés bunék do 50 ml selekniho média. Vysadit
buniky na misky.



Selekce vhodnych protilatek

Selekce protilatek, které potebujete pro svoji praci
Skrining s vyuzitim technik, ke kterym chceme paikly vyuzivat.
* Primarni skrining

- Musi to byt rychle proveditelné metody.
* Sekundarni skrining

"\ 7

- Mohou byt slozijSi metody, vice selektivni. Pracujeme s mensim
mnozstvim vzork, ale s ¥tSimi objemy.



mikrotesty
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Skriningové metody: mikrotesty




Screening strategy for antibodies developed agthrsGST-

protein
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Results of screening of MDM-2 (Western Blot)
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Gst-Mdm2

GST-MdmX

is-Mdm2

Pre-sera 1t Bleed

Mdm-2
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Results of screening of [LLEDGEDFNLGDALD [keratii® 1
(M30)]
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Screening strategy for antibodies developed agtiespeptide
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,Single cell* klonovani

- Odcklit od sebe spravna nespravéfuzované biiky
- Vybér stabilnich hybridomovych linii



Klonovaci metody

- Vysev @Fimo fuzovanych buk do polotuhého agaru

- Vyrednim pozitivnhich hybridori

- do agaru
- do mikrodestiek

+ Separovanim koloniifpd skriningem

- Vybér jednotlivych kolonii pod mikroskopem









Hybridomy rostou velmi rychle,
temer jako neadherentni kky

Zrovna ,vysazené“  Dvou aZ tidenni Témer ,prerostlé”

bunky kultivace buiky. Je nutné je
vyredit.



Charakterizace monoklonalnich protilatek

- Trida a podida imunoglobulidg (IgM; 1IgG1, 1gG2a,
IgG2b, etc)

- Stabilita i skladovani

- RozliSovani antigei

- Imunofluorescence (subcellularni lokalizace)
- Imunohistochemie (tk#ova distribuce)

- Imunoblotting (molekulova hmotnost)

- Imunoprecipitace (interakce s cilovym antigenem)
- mezidruhova “cross-reactivity”



Charakterizace monoklonalnich protilatek

Protilatky jsou tak dobré jak da@b jsou



Vyuziti monoklonalnich protilatek

- MAD jsou fantastickym nastrojem pro kid¢nou a
molekularni biologii

- Imunofluoresceéni nebo imunoperoxidazova
mikroskopie pro detekci specifickych protém
bunkach a tkanich

(Imunohistochemie nebo imunocytochemie)
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All new hybridomas tested for recognition of targatigen in

DO-1 (p53)



P53 not detected with DO-1, no induction of MDM?2

DO-1 (p53) negative MDMZ2 negative



Intensive staining of p53 with induction of MDM2
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Immunohistochemistry testing of antibodies in tessu
microarrays

s
{

LA

¥ 4 * i
R e e

o 1!

@ ¢ Hh, s % Y ,:.,?

@ & P sadn § re

; ; 4 “aa ., g

& A A} E =

5 oy 3 ot i o | '; ’ ‘.,-){

- b s?

y wow R N 2

49, e’ ““:ﬁ&'

"“w} o i

= <3 whn

“h ytt ., BAETY

'\L ™ s 8
.
i Y l«; ”t,"")
» w*‘"‘




The antibody can be tested on different tissudiseasame
conditions
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Barveni bugk protilatkami




Fixace buik roztokem metanolu/acetonu je jednou
z moznych metod permeabilizace jejich membrany



Pridani protilatek zagienych proti specifickému antigenu
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Pridani zngené sekundarni protilatky






UV illumination - immunofluorescence

* * *







Immunocytochemistry

H1299 (-ve control) H1299 + MDM2



Vyuziti monoklonalnich protilatek

- MAD jsou fantastickym nastrojem pro kid¢nou a
molekularni biologii

- Imunofluoresceéni mikroskopie, imunoblotting,
afinitni purifikace

- Inhibice ligand/receptoi



Microinjection of mAb to K8/K18 collapses filaments




Vyuziti monoklonalnich protilatek

Mab jsou jsou fantastickym nastrojem pro &tnou a
molekularni biologii

- Immunofluorescence microscopy, immunoblotting,
affinity purification

- Inhibition of ligands/receptors
Diagnosticka patologie
- histochemie
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Vyuziti monoklonalnich protilatek

Mab jsou jsou fantastickym nastrojem pro &tnou a
molekularni biologii

- Immunofluorescence microscopy, immunoblotting,
affinity purification

- Inhibition of ligands/receptors
Diagnosticka patologie
- Histochemie

- Cilena terapie



Monoklonalni protilatky jako terapie -
the “Magic Bullet”?




Humanizace mysich monoklonalnich protilatek

mysi 19G Chimerické Ig:  Humanizované Ig: Lidske 1gG
Jizlidsky tézky  zgstala pouze mysi
retézec variabIni oblast



Monoklonalni protilatky schvalené pro terapii

Orthoclone OKT3 (mouse)
Reopro (chimaeric)
Rituxan (chimaeric)
Zenapax (humanized)
Simulect (chimaeric)
Synagis (humanized)
Remicaide (chimaeric)
Herceptin (humanized)
Mylotarg (humanized/toxin)
Campath (humanized)
Zevalin (chimaeric/radionuclide)

Transplant rejection (1986)
Cardiovascular disease (1994)
Non-Hodgkin’s lymphoma (1997)
Transplant rejection (1997)
Transplant rejection (1998)
Respiratory syncytial virus (1998)
Rheumatoid arthritis/Crohn’s disease
Metastatic breast cancer (1998)
Acute myelogenous leukemia (2000)
Chronic lymphocytic leukemia (2001)
Non-Hodgkin’s lymphoma (2002)



10 nejdilezitéjSich kroki pri pripraw
monoklonalnich protilatek

1. Think - 60 secs

2. Design screen - 1-5days
3. Raise antibodies in mouse - 8 weeks
4. Fuse cells - 2 hours

5. Grow hybrids - 1-2 weeks
6. Screen hybrids - 1day

7. Clone viable cells «  2-4 weeks
8. Screen clones - 1day

9. Characterise antibodies « 1year

10. Publish - 1-5years

Average total: 2 years 3 months



What is a good antigen for antibody generation? Gawe use the
cells or total protein lysates?

We could use anything for antibody generation.
The critical point is to have a very good screeninghnethod when we are using the cells, cell lysates,
tagged proteins or peptides.

If we are using the cell lysates or cells the antilnlies we are generating are against the major proies
in the lysate so sometimes it is better to use frignated lysates.

Only very good screening can give you good antibaek.

The best for immunisation is purified protein without any tag sequence.

Using peptides needs careful thinking before immuaation!!!

N-terminal peptide (we need free N-terminus) EAESGSTSQC
C-terminal peptide (we need free C-terminus) SHGPMVAELE
Peptide from middle of protein DSDSSGADTF(C)

Free NH2 group and we need free C-terminus CQIYGKPIYQG
Free NH2 groups and we need free N-terminus SLLKQSEKAC



What to do if the mice show no response to the pagée or protein?
Can we combine different peptides to immunize them™ow soon
shall we terminate and kill the animal if their selum Is negative Iin

the assay.

In my lab we combine different peptides if we are @veloping monoclonal antibodies. For
polyclonal antibody development we combine only peiges from the same protein,

It is not usual that the animal will not respond tothe peptide if the peptide is well designed and
coupled to carrier.

Response to the protein could be weak or none.
If we have animals with negative sera after thirdmjection of antigen (2 months after first injection

of antigen) we terminate the animal and start a nevimmunization with a new set of mice and newly
purified antigen or new set of peptides.



New protein

Characterization Screening of Ab

of Ab
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