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Abstract 

Over the last few years there has been an increased interest in Immune-therapeutic 
procedures for the treatment of cancer due to the serious side effects of conventional 
cytostatic drugs. Immunotoxins, which consist of a tumor-specific antibody, antibody 
fragment or ligand and a highly activ toxic domain of a protein toxins, represent a 
promising concept for such a therapy. Therapy success is determined mainly by (A) the 
selectivity of the cell-specific ligand, (B) the effectiveness of the cytosolic uptake, (C) 
the cytotoxic activity of the toxin, (D) the immunogenecity as well as (E) effective 
tumor penetration dependent on immunotoxin size and (f) the stability of the 
Immunotoxins.  

In this work a universal molecular adapter was constructed for optimizing 
immunotoxins with respect to an efficient accumulation of the toxin in the cytosol of the 
cells to prevent undesirable side effects, due to the high stability of conventional 
immunotoxins. The adapter consists of a membrane-transfer-peptide flanked N-terminal 
by a cytosolic and C-terminal by a endosomal cleavable sequence and connects the 
toxin with the ligand. As tumor-specific ligand epidermal growth factor (EGF) and as 
toxin ribosomeinactivating protein saporin were use. 

A multienzyme assay was developed to determine the enzymatic activity of the 
recombinant saporin. The N-glycosidaseactivity, the mechanism of action of saporin, 
can be quantified on the basis the specifically set free adenine from a DNA substrate. 
The endosomal cleavable peptide contains the natural and a mutated sequence from 
Pseudomonasexotoxin and Diphtheria toxin, respectivly. The cytosolisch cleavable 
peptide consists of three recognitionsequences for Caspase-1, Caspase-3, Procaspase-3 
and a protease from yeast. In this work the functionality of the adapter in vitro could be 
proven and optimized by modification regarding its plasma stability. After the 
successful construction and purification serveral immunotoxins with and without 
adapter the IC50 values were determine on different cell lines using a assay wich 
convert fluoresceindiacetate to fluorescein. The immunotoxins exhibited ligand 
specificity and are highly cytotoxic with IC-50 value of ±2 nM.  

To examine the effect of the adapter on reducing side effects for normal differentiated 
cells, a tumor-similar environment was simulated. The effect of cell-specific 
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inactivation and accumulation of the immunotoxins were examined. The data suggest 
that the adapter reduces the potential of the side effects for the immunotoxins.  

Further researche in the laboratory showed that use of other toxins and ligands requires 
modifications within the adapter for optimal activity. Due to the modular structure of 
the adapter on a molecular level the functional domains can be easely exchanged thus 
the adapter offers an unique possibility of optimising Immunotoxine for a specific 
cancer therapy in simple manner. 
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Abkürzungen 

% (v/v) Prozentgehalt Volumen am Gesamtvolumen (ml/100 ml) 
% (w/v) Prozentgehalt Masse am Gesamtvolumen (g/100 ml) 
λ Wellenlänge 
∅  Durchmesser 
AMMP 2-Amino-6-mercapto-7-methylpurin 
Anorg. PPi-ase Anorganische Pyrophosphatase 
anti-Saporin Antikörper gegen Saporin 
APRT Adeninphosphoribosyltransferase 
APS  Ammoniumperoxodisulfat 
AS Aminosäure 
ATP Adenosintriphosphat 
BCA 2,2′-Bicinchoninsäure 
BSA Rinderserumalbumin 
cDNA die der Messenger-RNA komplementäre DNA 
CSP cytosolisch spaltbare Peptidsequenz 
Da Dalton (g/mol) 
DMEM Dulbecco's modified Eagle Medium mit L-Alanyl-L-Glutamin 
DMSO Dimethylsulfoxid 
DNA Desoxyribonukleinsäure 
dNTPs Desoxyribonukleosidtriphosphate (dATP, dCTP, dGTP, dTTP) 
DT Diphtheriatoxin 
DTA enzymatisch aktive A-Kette von Diphtheriatoxin 
DTT Dithiothreitol 
E. coli Escherichia coli, Sicherheitsstamm K 12 
EDTA Ethylendiamintetraessigsäure 
EF II eukaryotischer Elongationsfaktor II 
EGF epidermaler Wachstumsfaktor 
eGFP in seinen Fluoreszenzeigenschaften verändertes GFP 
EPR erhöhte Permeabilität und Retention 
ESP endosomal spaltbare Peptidsequenz 
FBP folatbindendes Protein 
FCS fetales Kälberserum 
FDA Fluoresceindiacetat 
HER humaner epidermaler Wachstumsfaktorrezeptor 
HRP Peroxidase aus Meerrettich 



Abkürzungen XI 

hsDNA Hering-Sperma-DNA 
IgG Immunglobuline der Klasse G 
IL 2 Interleukin 2 
IP isoelektrischer Punkt 
IPTG Isopropyl-ß-D-thio-galaktopyranosid 
LRP lung resistance protein 
M (mol/l) 
MAb Monoklonaler Antikörper 
MDR multi drug resistance 
MDRP multi drug resistance related protein 
MESG 2-Amino-7-mercapto-methylpurinribonucleosid 
MOPS 3-Morpholinopropansulfonsäure 
MTS Membrantransfersequenz nach Rojas et al. [1] 
NAD+ Nicotinamid-adenin-dinukleotid 
ODx optische Dichte gemessen bei einer Wellenlänge λ = x nm 
PAGE Polyacrylamid-Gelelektrophorese 
PBS phosphatgepufferte Salzlösung 
PCR Polymerasekettenreaktion 
PE Pseudomonas Exotoxin  
PEN Penetratin nach Derossi et al. [2] 
Pi Phosphat 
PKC Proteinkinase C 
PNP Purinnucleosidphophorylase 
PPi Pyrophosphat 
PRPP Phosphoribosylpyrophosphat 
RIP ribosomeninaktivierendes Protein 
RNA Ribonukleinsäure 
RT Raumtemperatur 
RTA A-Kette von Ricin 
SDS Natriumdodecylsulfat 
SPDP N-Succinimidyl-3-(2-pyridyldithio)propinoat 
Tf Transferrin 
TfR Transferrinrezeptor 
TLM Translokationsmotiv nach Oess und Hildt [3] 
Tris 2-Amino-2-hydroxymethyl-1,3-propandiol 
U die für einzelne Substanzen und Enzyme in spezifischen 

Testsystemen ermittelte Aktivität in Einheiten (Unit) 
VLS vascular leak syndrom 
wt Wildtyp 
x × g x-faches der Erdbeschleunigung (g = 9.80665 m/s2) 

 


