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intron, as well as Hela cell culture, microinjection,
SC35 immunolabelling and microscopy were per-
formed according to Mel¢ék et al. (2001).

In order to determine the effect of energy depletion
on RNA localization, an ATP depletion by microinject-
ed apyrase was performed. In order to reach this aim,
consecutive microinjections were performed. Cells
were microinjected with 500 U/ml of apyrase in 5 mM
Tris-acetate, pH 6.95, and incubated for 5 min at 37°C.
The same cells were then microinjected with RNA,
washed with fresh prewarmed medium and incubated
for 15 min at 37°C. The control cells were, instead of
apyrase, microinjected with buffer only.

Four series of experiments were perfomed and 30 to
40 cells were microinjected in each experiment. How-
ever, not all microinjected cells could be subsequently
investigated because a few cells either detached from
the support or were disrupted. Also for this reason the
described fluorescence pattern after apyrase microin-
Jection (Fig. 1) was observed in 75, 85, 89 and 90% of
microinjected cells.

Results and Discussion

The control experiment was found to be compatible
with the findings in previous studies (Wang et al., 1991;
Mel¢ék et al,, 2001) and documented the rapid move-
ment of microinjected splicing-competent Adl pre-
mRNA into the speckles. The RNA was localized with-
in the speckles, which were depicted by SC35 labelling
(Fig. 1A).

A striking change in the RNA distribution was seen
when the RNA microinjection was preceded by
apyrase microinjection. RNA was also targeted towards
the speckles, but remained accumulated outside this
nuclear compartment. It formed dots of accumulated
RNA adjacent to the speckles (Fig. 1B). Moreover, the
speckles rounded up. As the ATP depletion necessarily
led to transcription inhibition, the rounding up of the
speckles was in agreement with previous results (e.g.
O’Keefe et al., 1994; Melcak et al., 2000) documenting
that the normal pattern of speckles is converted into
round speckles in transcriptionally inactive cells.

The fluorescence pattern testified to the existence of
an ATP-dependent step, which allowed for RNA accu-
mulation within the speckles. Importantly, the fluores-
cence pattern was compatible with the experiment in
which microinjected HeLa cells with Adl RNA were
kept at 4°C, and strikingly resembled the fluorescence
pattern observed with several microinjected mutant
RNAs (Melcék et al., 2001). The mutant RNAs allow
for the generation of pre-spliceosomal complexes, but
only of such complexes which do not require ATP for
their formation in in vitro experiments (Seraphin and
Rosbach, 1989; Bennett et al., 1992, Michaud and
Reed, 1993; Query et al., 1997; see Meléék et al. (2001)
for detailed discussion).

In our previous study (Mel&ak et al., 2001), it was
suggested that the targeting of microinjected splicing-
competent RNA into speckles consisted of two interde-
pendent steps, namely the movement of RNA towards
the speckles, probably as a diffusion process, followed
by the energy-dependent translocation of RNA into the
speckles. The result of the performed ATP depletion
experiment, which resulted, on the one hand, in the
blocking of accumulation of the splicing-competent
RNAs in the speckles, but, on the other, in their accu-
mulation in the fluorescent dots adjacent to the speck-
les, demonstrates the existence of these two targeting
steps, and supports the concept that nuclear speckles are
involved in splicing.
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