
Panning on peptides: human SMAD 3

Antigen: hSMAD 3 

Peptid 7 " 25phosphoT179a 
Peptid 9 " 25DephosphoT179a
Peptid 10 " 26DephosphoT179b
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pHAL14

pOPE101-XP

pOPE201-XP

pHT121

pCMV2.5-
hIgH1-FcXP

pKnockDown

Vector cassette system
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scIgG

Fusion 
Proteins

Thomas Schirrmann



Engineering for better anti-tumor 
activity

Example: RNase Fusion



RNase

12 kd secretory protein

4 disulphide bonds



tumor cell 

Human-Antibody human-RNase Fusion

• Targeting provides cancer 
specificity

•RNase acts only as a toxin when 
INSIDE of the cell

• Internalizing antigen needed

•RNase: 

• present in grams in our body

• no liver / kidney toxicity

• no immunogenicity

tumor antigen 
endocytosis

kill



The first scFv-human RNase 
Fusion killed Tumor Cells 

Zewe et al.(1997) Immunotechnology 3, 127-136

huRNaseA EDN
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 (With Susanna Rybak and coworkers, NIH)



Targeted RNase anti CD30 fusion protein

Gelfiltration Superdex 200 
10/3 0 GL, 80 ng 

Christian Menzel
Affinity: 8,2-10M



Karpas 299:  
(CD30+ anaplastic large 
cell lymphoma ALCL)

HD-MY-Z:      
(CD30- Hodgkin lymphoma)

Two anti-CD30 
scFv-Fc-RNase 
constructs with 
different scFvs
(1A2, 4E3)

scFv-Fc-RNase – Tumor growth inhibition

Menzel et al., (2008) Blood, 111. 3830-3837



Conclusions



Antibody Generation in Animals

Antigen
(denatured)

Detect 
antigen

Months

Polyclonal antibody

Monoclonal antibody

Renewable,
animal cell 

culture

limited serum 
aliquot, Not 
renewable

immunogenicity lottery



Antigen (defined 
conformation)

Improved 
affinity, 
specificity, 
expression, 
stability

Change format, 
detection tag, 
enzymatic 
fusion,
Dimer/
multimerization, 
intrabody etc.

Detect antigen

Defined selection 
conditions

pH, buffer, 
competitors, elution, 

antigen 
concentration, 

cofactors, 
modulators 

Weeks

Renewable
E.coli culture

Monoclonal recombinant 
antibody

+ encoding gene

+
Antibody 

Sequence
AGCCGGATAGGA
CTAGGAGCA...

Antibody Generation using in vitro methods



Countless new concepts to improve 
antibodies / antibody selections

The vision for the next 20 years?

Research Therapy

Completely human 
third generation 
engineered 
antibody fusion 
proteins for 
Therapy

Antibodies available 
to entire Proteomes 
(with Variants and 
Modifications)
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