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Hydroxyurea arrests Saccharomyces cerevisiae cells in G1/early S-phase of the cell cycle and limits

rRNA synthesis
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he chemotherapeutic agent Hydroxyurea (HU) inhibits

the ribonucleotide reductase preventing the synthesis
of dNTPs. Consequently, DNA replication is inhibited and
cells arrest in G1/early S-phase of the cell cycle. Additionally,
yeast exposed to the natural pheromone a-factor arrest cell
division in G1. Cell growth hinges on the tightly regulated
processes of ribosome biogenesis and rRNA synthesis. Thus,
expression of rRNA genes and rRNA processing were analyzed
in cell cycle arrested cells by both the chemotherapeutic
agent HU and the pheromone a-factor. Chromatin
endogenous cleavage, chromatin immuno-precipitation,
chromatin spreading and Northern blotting were employed
to investigate the effect of HU on the expression of rRNA
genes and rRNA synthesis. The results indicate that in yeast
arrested by HU the overall number of active promoters
remains unchanged, and that rRNA genes chromatin stay
poised for transcription. However, distribution of RNAPI on
individual rRNA gene and rRNA processing are disturbed,
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lowering rRNA synthesis. Conversely, in a-factor arrested
cells rRNA transcription was not affected. These results
point out a hitherto unnoticed cellular response to HU that
might participate in the inhibition of cell division. NSERC
and Ministére des Relations Internationales du Québec (to
AC), Bavarian State Chancellery (Bayerisch-Franzosisches
Hochschulzentrum, to JG).
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