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RAPID ONSET OF NUCLEOLAR SEGREGATION FOLLOWED BY DNA
FRAGMENTATION IN ROSCOVITINE-TREATED MCF-7 CELLS SUPPORTS ITS
PRO-APOPTOTIC POTENTIAL
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INTRODUCTION. Nucleolus, previously thought to be solely involved in synthesis of
ribosomes, is now reconsidered to be a plurifunctional organelle regulating cellular lifespan
and signaling pathways of the programmed cell death (PCD). Rapid proteolysis of nuclear and
cytoplasmic proteins, a hallmark of initiation phase of apoptosis, has been shown to involve
nucleolar proteins (UBF, RNA polymerase etc.). Roscovitine is a new potent inhibitor of the
cyclin-dependent kinases (CDK1, CDK2, CDK5). CDKs as well as p53 protein (tumour
suppressor gene, frequently mutated in many human tumours) are involved in crucial pathways
regulating cell proliferation and apoptosis. We utilized a unique feature of roscovitine to
stimulate cell death in each phase of the cell cycle whereas the DNA damaging drug kills more
efficaciously S-phase cells. We focused on the integrity of nucleoli and DNA in roscovitine-
treated MCF-7 cells in order to reveal a potential pro-apoptotic effect of roscovitine.

METHOD. Human breast carcinoma cell line MCF-7 was cultured in Dulbecco’s Modified
Eagle Medium (DMEM) supplemented with 10% fetal bovine serum. Cells were treated with
20uM roscovitine. Expression of proteins p53, p21 were characterized using polyacrylamide
gel electrophoresis and immunoblotting. For detection of AGNORs, we used the silver staining
technique described by Smith et al. (1993). The extent of apoptosis in studied cell line was
assessed by TUNEL assay (Boehringer Mannheim, Germany).

RESULTS. We studied morphological changes of nucleoli in roscovitine-treated MCF-7 cells
and compared these data with TUNEL staining. Untreated cells contained intact nucleoli in
comparison with roscovitine-treated cells (6, 12 and 24 hours), where small nucleolar
fragments scattered across the whole nucleus were found. Using immunoblotting technique, we
also characterized expression of p53 and p21 proteins in MCF-7 cells after 6,12 and 24 hours
treatment with roscovitine. This inhibitor effectively induced wild-type p53 protein in MCF-7
cells followed by induction of p21 protein.

DISCUSSION. We detected remarkable segregation of silver-stained nucleolar proteins and
RNA that preceded TUNEL positivity in roscovitine-treated MCF-7 cells. Our morphological
findings as well as the biochemical analysis of p53 and p21 proteins support the view that the
pharmacodynamics of potential anti-cancer drug roscovitine may be based on induction of
apoptosis.
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