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INTRODUCTION. Previously it was reported that during apoptosis the GFP (green 
fluorescent protein) fluorescence disappeared from a neuroblastoma cell line overexpressing 
the integral nuclear pore membrane protein POM121 tagged with GFP (1). The Alzheimer-
associated peptide beta-amyloid, which forms senile plaques in the brain of Alzheimer patients, 
has been shown to have neurotoxic properties and to induce apoptosis. In this study we have 
used human SH-SY5Y neuroblastoma cells transfected with POM121-GFP to investigate the 
proapoptotic properties of beta-amyloid peptides. 

METHOD. Transfected SH-SY5Y cells (1), grown on cover slips, were treated with 1 µM 
retinoic acid (RA) in serum-free medium for 3 days. The cover slips were mounted on a 
chamber containing beta-amyloid peptide in serum-free medium and the time-lapse 
experiments were immediately started. GFP fluorescence was analyzed by fluorescence 
microscopy in parallel with phase contrast microscopy analysis of the morphological 
appearance. 

RESULTS. The transfected neuroblastoma cells were differentiated into post mitotic cells in 
the presence of RA, which also induced neurite outgrowth. Morphological effects on the cells 
were evident already within one hour after exposure to the beta-amyloid (25-35) peptide (25 
µM) and the fluorescence was almost completely abolished within 4 hours (see Fig. 1). The 
results indicate that the transfected neuroblastoma cells are as sensitive as primary cultures of 
neuronal cells to induction of apoptosis by beta-amyloid peptides, and that monitoring the 
disappearance of the nuclear rim fluorescence is a sensitive method to detect apoptosis within 
hours after exposure. 

  



 

  

Fig. 1. Time-lapse study of beta-amyloid induced apoptosis in a human SH-SY5Y neuroblastoma cell line expressing 
POM121-GFP. The cells were incubated at 37° C in cell culture medium containing 25 µM beta-amyloid (25-35). 
Every 10 min a phase contrast (upper panels) and a fluorescence (lower panels) micrograph were taken. The time after 
addition of the peptide is indicated in the upper right corner of each phase contrast micrograph. Note the change in 
morphology (arrowheads) concomitant with the disappearance of the GFP fluorescence (arrows) in the periphery of 
the nucleus. 
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