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At the end of G1 phase, the MiniChromosome Maintenance (MCM) 2-7 proteins are 
bound to chromatin in excess with respect to the number of replication origins and the 
role of these proteins in the initiation of DNA replication in all eukaryotes is well known 
[1]. However, there is a discrepancy about their participation in replication elongation. In 
the yeasts, several studies have demonstrated that all MCM 2-7 proteins are necessary not 
only for initiation but also for replication elongation [e.g. 2]. This is further supported by 
the structure of MCM 2-7 complex that shows similarities to known DNA helicases and 
by observations that the complex of MCM 4, 6 and 7 has helicase activity in vitro [e.g. 3]. 
However, immunofluorescence studies in mammalian cells have shown that MCM 2-7 
proteins are displaced from sites of DNA replication and are present only on unreplicated 
chromatin [e.g. 4]. In order to reconcile this discrepancy, we implemented a novel 
methodical approach, that also included the robust cross-correlation analysis, to more 
precisely analyze immunofluorescence localization of MCM proteins with respect to 
DNA replication sites in HeLa cells. We showed that despite the predominantly different 
localization of MCM and replication signals during S-phase, there was a significant 
fraction of MCM proteins that co-localized with DNA replication sites throughout most 
of S phase. The fluorescence localization of MCM proteins and DNA replication 
apparently reflects the fraction of the MCM complex functionally active at the replication 
fork, which is in harmony with a role of the MCM complex as the replicative DNA 
helicase. This work was supported by Czech grants MSM0021620806, LC535, 
AV0Z50110509 (to I.R.) and DFBF grant (to M.C.C.). 

References:                                                                                                                                                                           
[1] O. Hyrien, K. Marheineke, and A.Goldar, Paradoxes of eukaryotic DNA replication: 
MCM proteins and the random completion problem, Bioessays 25, 116-125 (2003).                            
[2] K. Labib, Tercero JA, Diffley JF, Uninterrupted MCM2-7 function required for DNA 
replication fork progression. Science 288, 1673-1677 (2000).                                                                                                                        
[3] J.K. Lee, J. Hurwitz, Processive DNA helicase activity of the minichromosome 
maintenance proteins 4, 6, and 7 complex requires forked DNA structures, Proc. Natl. 
Acad. Sci. USA 98, 54-59 (2001).                                                                                                         
[4] D.S. Dimitrova, I.T. Todorov, T. Melendy, and D.M. Gilbert, Mcm2, but not RPA, is 
a component of the mammalian early G1-phase prereplication complex, J. Cell Biol. 

 

146, 
709-722 (1999). 

 
 

mailto:iraska@lf1.cuni.cz�

	Martin MašataP1,2P, Pavel JůdaP1P, M. Cristina CardosoP2,3Pand Ivan RaškaP1+
	P2PMax Delbrück Center for Molecular Medicine, D-13125 Berlin, Germany

