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Background Research Approach 
 

Standard Methods to be improved  
 
Replacement / Refinement using healthy stem cells 
Non-destructive genotoxicity assessment  
 
Downstream analyses of cell transformation 

• Nuclear morphology of daughter cells 
• Co-culture differentiation assay  
• Inverse teratoma assay  



Background Research Approach 

Martini et al., 2011. Human Anatomy Pearson  Ed. 

Lim.. 

 ISBN 10: 0321688155 

ISBN 13: 9780321688156   
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Background Research Approach 

Pluripotent cells livelong available: seasonal sexual maturation from primordial germ cells to mature gonads 

50µm 

Regeneration Ambisexual fish  Gonadal recrudescence  

 Dr. Petra Stahlschmidt-Allner  7th SETAC World Congress / SETAC North America 37th Annual Meeting 



The GOBIO approach: 
 
 
 
 
 
 
         Athene concept  

 

 
Investigation of driving factors sustaining health instead of simulation of disease “ 
 
 
 

         

         

„CNS-derived motile pluripotent  

stem cells regenerate and  

sustain normal function of  

peripheral organs livelong  

in vertebrates  

 

Background Research Approach 
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Biology of the KCB Line 
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KCB 

KCB-GFP = DSM ACC3285 Budapest treaty 

26°C growth temperature / no CO2 
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Genotoxicity a Prediction of  Cancer 
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Single stranded DNA (umu test)  

Effects on DNA  

Reverse mutation (Ames Test)   

Bacteria  
Eukaryotes / Vertebrates  

Effects on chromosomes and  

Spindle apparatus 

Cancer ?  

http://docplayer.org/docs-images/28/12846501/images/18-0.jpg 

• Comet assay  

 

• Sister chromatid 

exchange assay  

 

• Micronucleus assay  

http://www.yourgenome.org/facts/what-types-of-mutation-are-there 
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Cancer  



Standard Method versus H2B-GFP Cells 
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normal genotoxic effect? cytotoxicity 

• Mammalian cells used in standard methods are either immortal (e.g. CHO, V79)  
     or non-cultivable (e.g. lymphocytes) 
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• Stock culture of the cells / Storage of cells 

• Pre-culture in flasks 

• Transfer of cells onto plates and exposure 
to test compounds 

• Transfer of cells onto microscope slides 

• Fixation and nuclear staining 

• Microscopic scoring of MN-frequency 

Standard Method versus H2B-GFP Cells 
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buzzle.com 

Standard Method versus H2B-GFP Cells 
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Bonassi et al 2007. Carcinogenesis 28 (3): 625–631. 
“An increased micronucleus frequency in peripheral blood 
lymphocytes predicts the risk of cancer in humans” 
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Cell coated plates stored at 4° C 
 
• Replace storage medium through recovery 

medium  
• Let the cells recover and grow to 60% 

confluence 
• Expose cells to test compounds 
• Replace exposure media through growth 

medium   
• Score MN frequency  
• Passage cells for downstream analyses   
   

Standard Method versus H2B-GFP Cells 

A Novel Approach 
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Visualization of Nuclear Structures  
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10 µm 10 µm 
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Visualization of Genotoxic Damages  
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10 µm 

10 µm 

10 µm 

10 µm 
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Standard Method versus H2B-GFP Cells 
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Micronucleus 
frequency 

Frequency of 
fragmented nuclei 

Standard Method versus H2BGFP Cells 
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Frequency of 
fragmented nuclei 

Micronucleus 
frequency 

Standard Method versus H2BGFP Cells 

10 µm 10 µm 

 7th SETAC World Congress / SETAC North America 37th Annual Meeting 



0

0,2

0,4

0,6

0,8

1

1,2

1,4

0 1 2 3 4 5 6

M
N

 f
re

q
u

e
n

c
y
 [

%
]

Ethyl methanesulfonate [mM]

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

2

0 20 40 60 80 100 120 140

M
N

 f
re

q
u
e

n
c
y
 [

%
]

Diethylstilbestrol [µM]

 Dr. Petra Stahlschmidt-Allner 

Ethyl 
methanesulfonate 

(Clastogen) 

Diethylstilbestrol 
(Aneugen) 

Standard Method versus H2BGFP Cells 

10 µm 10 µm 
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Downstream Analysis Criteria for Carcinogenic Transformation  
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https://www.ccc.ac.at/fileadmin/ccc/Uploads_Webssite/Die_Tumorzelle_Regele.pdf 
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https://www.ccc.ac.at/fileadmin/ccc/Uploads_Webssite/Die_Tumorzelle_Regele.pdf#page=29
https://www.ccc.ac.at/fileadmin/ccc/Uploads_Webssite/Die_Tumorzelle_Regele.pdf#page=29


Improved analyses of cell proliferation  

 Dr. Petra Stahlschmidt-Allner 

•  Number of cells 
 

•  Number of mitoses 
 

•  Number of dying cells            

Downstream Analysis of Cell Transformation: Cell Proliferation 

10 µm 

10 µm 
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Downstream Analysis of Cell Transformation: Fluorescence Intensity 
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Downstream Analysis of Cell Transformation: Cell Motility / Invasiveness 

10 µm 10 µm 
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Multi-lobed nuclei  

10 µm 

10 µm 
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10 µm 

10 µm 
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Normal Function in Co-cultures 

A B  

C 
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Normal Function in Co-cultures 
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Normal Function in Co-cultures 
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Inverse Teratoma Assay 

Implantation of previously exposed cells  

50 µm 

50 µm 
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Conclusion 
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Malignant cell transformation  

 

• chromosomal/DNA damages  

• nuclear abnormalities (pyknosis / apoptosis)? 

• promotion of cell motility leading to invasiveness 

• multi-lobed / poly-nucleated cells 

• Potential loss of integrability in tissue  

 

call for sound in vitro studies instead   

     of animal testing  

 

10 µm 

10 µm 

10 µm 

10 µm 

10 µm 

 7th SETAC World Congress / SETAC North America 37th Annual Meeting 



CF Lerche, BN Hölzel, T Allner, B Allner 
J Jeckel  

 
 
 
 
 
 
 
 
 

K Pfannkuche, J. Hescheler  
D Derichsweiler  

031A263A PLUG 


