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It has been shown for a number of genes that the 
reversible (de)acetylation of the N-terminal histone tails 
by specific histone acetylases (HAT) and deacetylases 
(HDAC) regulates gene expression. Acetylation is 
thought to decrease the affinity of histones to DNA as 
well as the interactions between nucleosomes within the 
chromatin fiber. A number of HDACs can be inhibited by 
Trichostatin A (TSA) to induce a state of global 
chromatin acetylation. We have started to study the 
effect of TSA on the in vivo chromatin organization and 
on cell cycle progression.
 

Conclusions and perspectives

First experiments with cells expressing H2A-YFP indicate that TSA induces changes in the chromatin organization of the interphase 
nucleus  and leads to an increase of  the YFP fluorescence . 
The FACS analysis revealed that the effect of TSA on cell cycle progression was strongly dependent on TSA concentration and 
incubation time. In addition to the G1 and G2/M arrest described previously in the literature we detected a strong block in S phase under 
certain conditions.
TSA caused apoptosis in a concentration dependent manner. The data suggest that various HDACs and/or multiple pathways are 
involved in the induction of apoptosis. 
The molecular origin of the TSA induced S block and apoptosis is currently examined by expression profiling. 

The effect of TSA on the cell cycle was examined by flow cytometry (FACS). Cells were stained with 
DAPI to determine the DNA content which correlates with the cell cycle stage. Upon treatment with TSA 
for 24 h the number of cells in S phase increased (a). The extend of the S block correlated with TSA 
concentration (b). Further experiments showed that the effect of TSA on the cell cycle was dependent 
on both the incubation time and the TSA concentration: After 12 h we detected mainly a G1 arrest at 50 
ng/ml and  a G2/M arrest at 100 ng/ml TSA (c). In contrast after 24 h a strong S block was observed that 
has not been reported in the literature so far (d).

In the FACS analysis the induction of apoptosis by TSA was investigated. The percentage of apoptotic 
cells increased in a concentration dependent manner after incubation for 24 h (e). A fit of the data to a 
model in which TSA binds reversibly to a single class of binding sites showed a systematic error (red 
curve in e). In contrast, a good fit of the data was obtained by including a second type of binding sites 
with different affinity (black sigmoidal curve in e). This result supports the view that the various types of 
HDACs show a different response with respect to a concentration dependent TSA inhibition.
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HeLa cells which express a fusion protein of histone 
H2A and a yellow fluorescent protein (YFP) were 
analyzed. H2A-YFP is incorporated into chromatin 
resulting in an in vivo fluorescence label. Cells are 
viable and divide normally (left, confocal image of 
metaphase cells). Upon treatment with  100 ng/ml 
TSA for 24h the chromatin distribution within the 
nucleus  changes (middle, confocal image of 
interphase cell nuclei) and the fluorescence 
increases in a concentration dependent manner 
(right).
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Abstract 
 
 
It has been shown for a number of genes that the reversible (de)acetylation of the N-terminal histone tails by 
specific histone acetylases (HAT) and deacetylases (HDAC) regulates gene expression. Acetylation is thought to 
decrease the affinity of histones to DNA as well as the interactions between nucleosomes within the chromatin 
fibre. A number of HDACs can be inhibited by Trichostatin A (TSA) to induce a state of global chromatin 
acetylation. We have started to study the effect of TSA on the in vivo chromatin organization and on cell cycle 
progression. First experiments with cells expressing H2A-YFP indicate that TSA induces changes in the 
chromatin organization of the interphase nucleus and leads to an increase of  the YFP fluorescence. The FACS 
analysis revealed that the effect of TSA on cell cycle progression was strongly dependent on TSA concentration 
and incubation time. In addition to the G1 and G2/M arrest described previously in the literature we detected a 
strong block in S phase under certain conditions. TSA caused apoptosis in a concentration dependent manner. 
The data suggest that various HDACs and/or multiple pathways are involved in the induction of apoptosis. The 
molecular origin of the TSA induced S block and apoptosis is currently examined by expression profiling. 
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