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INTRODUCTION. Nuclear apoptosis is characterized by condensation and fragmentation of 
chromatin and disruption of the nuclear pores, membranes and lamina (1,2). We have 
investigated the sequential degradation of proteins from the nuclear envelope and correlated it 
to other hallmarks of apoptosis such as chromatin condensation, DNA fragmentation and 
nuclear pore clustering. 

METHOD. Monolayer BRL cell cultures were treated with 0.5 µM staurosporine to induce 
programmed cell death. Degradation of nuclear envelope proteins was studied by 
immunofluorescence microscopy, confocal microscopy and Western blotting. DNA 
fragmentation was monitored using the TUNEL assay. 

RESULTS. By Western blotting and pairwise comparison of double labeling 
immunofluorescence microscopy of BRL cells undergoing apoptosis we demonstrate that 
during apoptosis proteins of the nuclear envelope disappear in a specific order. POM121 (an 
integral pore membrane protein) and RanBP2 (a component of the cytoplasmic filaments of the 
NPC) disappeared first, followed by NUP153 (a component of the nucleoplasmic basket) and 
lamin B, whereas p62 (centrally located in the nuclear pore) remained throughout the 
experiments. The apoptotic degradation of proteins from the nuclear envelope could be totally 
prevented by a caspase inhibitor. 

DISCUSSION. Our data suggests a specific order of events during nuclear apoptosis, 
summarized in Fig. 1. Condensation of chromatin occurs before DNA fragmentation, 
degradation of nuclear envelope proteins and disruption of the nuclear membranes. 
Degradation of POM121 and RanBP2 started before DNA fragmentation could be detected. At 
a later step NUP153 and lamin B was degraded concomitant with onset of DNA fragmentation. 
Degradation of NUP153 and lamin B correlated with disruption of the nuclear periphery and 
clustering of nuclear pores. 
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