
JS
RM

www.p
ub

ste
m

ce
ll.c

om

 
www.pubstemcell.com                                      JSRM/Vol2 No.1, 2007; p77-78 

Copyright © Journal of Stem cells and Regenerative medicine. All rights reserved 

JSRM/002010700062/May16, 2007. 

 

JSRM/Vol2 No.1, 2007; p77-78                                                                 - 77 -                                                                                   Vol2 Issue1     

 

  Proceedings of German Society for Stem Cell Research (PGSSCR) 

 

 

Desmin enters the nucleus of embryonic stem cells in an amino-terminal 

dependent manner and interferes with their proliferation 

Stary M, Weber W, Puz S, M. Hofner, Hollrigl A, Fuchs C, Weitzer G 
____________________________________________________________________________________ 

Max F. Perutz Laboratories, Medical University of Vienna, Dr.-Bohrgasse 9, A1030 Vienna, Austria     

 

Published on 16 May 2007 

______________________________________________________________________  

Introduction:  

During cell division type III intermediate 

filament proteins such as desmin and vimentin 

are disassembled by phosphorylation of their 

amino-terminal domains. Embryonic stem 

cells (ESCs) have a high mitotic index, a very 

short cell cycle and do not synthesize type III 

IF proteins with the exception of vimentin. We 

hypothesize that type III intermediate filament 

proteins, different from vimentin, might not 

only be dispensable but also detrimental for 

proliferation or phenotypic maintenance of 

ESCs, and these effects might be mediated by 

their amino-terminal domains.  

Materials and Methods:  

Mouse ESCs were stable transfected with a 

constitutively expressed desminect and a 

mutant desmin1-48 transgene, respectively. 

Proliferation of ESCs was analysed and 

localisation of desmin and vimentin in mouse 

ESC, in differentiating ESCs in embryoid 

bodies and in mouse cardioblast like stem cells 

isolated from embryonic and neonatal heart 

was studied by confocal scanning 

immunofluorescence microscopy. 

 

Results:  

Constitutive expression of desmin led to the 

immediate death of all but one ESC clone. 

Low level synthesis of desmin in one 

surviving ESC line caused severe growth 

retardation. Constitutive synthesis of 

desmin∆1-48, lacking the amino-terminal 

domain, allowed establishing ESC lines which 

were not hindered in their proliferation. 

Synthesis of desmin or desmin∆1-48 did not 

alter the stem cell phenotype and was not 

sufficient to induce differentiation of ESCs. 

As vimentin, desmin was diffusely distributed 

in the cytoplasm and most surprisingly, in the 

nucleus of a significant fraction of ESCs. 

Desmin ∆1-48 never entered the nucleus and 

formed aggregates in the cytoplasm of ESCs. 

Desmin but not desmin∆1-48 was also found 

to localise in the cell nucleus of a small 

fraction of putative precursor cells of 

cardiomyocytes in embryoid bodies. 

 

Discussion and Conclusion: 

Desmin influences the cell cycle but not the 

maintenance of the pluripotent phenotype of 

ESCs. The amino-terminus of desmin is 
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required for its nuclear localization and for the 

negative effect of desmin on proliferation and 

survival of ESCs. Localisation of desmin in 

the nucleus of cells differentiating to 

cardiomyocytes provides some physiological 

significance and supports our previous 

findings that desmin influences expression of 

cardiomyocyte specific transcription factor 

genes and corroborates PETER TRAUB´s 

numerous data demonstrating a specific 

interaction of type III intermediate filament 

proteins with DNA.  

 

 


