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WHEN It became clear last year that the mysterious y-ray source
Geminga Is a y-ray pulsar at an apparent distance of less than
400 parsecs, the prospects for measuring its proper motion
(perpendicular to the line of sight) iooked promising. On page
704, Bignami et al. show that the motion of the putative optical
counterpart to Geminga, G’, can be seen by comparing Images
constructed from data from 1984, 1987 and 1992 (the first and

Catch a moving star

ESO-NTT,92

last of which are shown above). The magnitude of the proper
motlon Is consistent with the Idea that G" Is a neutron star
(making the assoclation with Geminga llkely) about 100 parsecs
away. Extrapolation 300,000 years back to the object’s position
when It was formed In a supernova suggests that this outburst
may have blown the bubble In the Interstellar medium whose
orlgin has been a matter for debate (page 706).

P.B.

embryonic development, an interpreta-
tion that underscores the surprising
nature of the localization of MTase at
replication foci. Indeed, why should
replication forks be clustered into such
foci in the first place?

Part @ in the figure, taken from the
paper by Leonhardt et al.®, shows cells
double-labeiled with antibodies against
the MTase protein (red) and newly
synthesized DNA (green). Cells in the
G1 or G2 phases of the cell cycle show a
diffuse nuclear MTase staining, but 5-
phase cells, undergoing DNA replica-
tion, give a pronounced spotty pattern
for both MTase and newly synthesized
DNA. The coincidence of the two labels
produces a yellow colour. Part b shows
sites of DNA replication and part ¢
shows MTase distribution in a single late
S-phase nucleus. The two labels are
highly co-localized, as shown by part 4,
which is a superposition of b and c.
While the large toroidal replication foci,
which contain centromeric heterochro-
matin, clearly contain MTase protein,
the smaller peripheral foci also stain
weakly for MTase. Whether MTase
associates with all replication foci to a
similar degree, or whether it has a pref-
erence for centromeric chromatin is un-
clear, though co-localization of MTase
and replication was observed throughout
S phase®.

Leonhardt er al.” find that the ability
of MTase to localize to replication foci is
conferred by a 250-amino-acid signal
sequence at its amino terminus. Target-
ing does not appear to be required
for enzymatic activity, because certain
deletions are not targeted (they show a
diffuse nuclear staining throughout S
phase) but retain full activity with sub-
strates in virro. This suggests that MTase
localization to replication foct is not
caused simply by the abundance of hemi-
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methylated substrate at these sites, but
is produced for a specific reason. One
likely function that targeting might
achieve is to increase the rate of
methylation of hemi-methylated sites
generated by the replication forks. In-
creased efficiency for replication-fork
proteins by physical association was first
suggested for the bacteriophage T4 rep-
lication fork, whose component proteins
associate  into a miniature ‘protein
machine'”. But although efficient use of
DNA polymerases at a replication fork is
required for rapid movement of the fork,
it is unlikely that rapid methylation
would speed up the process of repli-
cation. Further, this does not explain
why replication forks (and associated
MTases) should be clustered together
within the nucleus.

Duplication of the eukaryotic chromo-
some during the cell cycle requires not
only the replication of DNA but the
duplication of a number of other fea-
tures such as DNA methylation, chroma-
tin modification and the presence or
absence of transcription factors. Dupli-
cation of these chromosomal features is
likely to be a sequential process, which
might be the key to understanding why
MTase is so closely associated with
replication foci. Methylation of DNA
occurs more rapidly in S-phase cells,
possibly because of the relative ease of
access of MTase to the DNA when other
chromatin proteins are no longer tightly
associated with it®. Certain proteins can
then bind specifically to DNA containing
methylated CpG, and this binding seems
to be responsible for the repression of
transcription that occurs at methylated
promoters™'?. The presence of such fac-
tors is also likely to mediate the degree
of overall compaction that the replicated
chromatin subsequently undergoes.

The organization of replication forks

© 1993 Nature Publishing Group

into clusters may serve to concentrate
these sequential processes into function-
al zones, for instance by allowing DNA
methylation to occur before binding of
proteins to the nascent DNA. Creation
of such zones could also serve to exclude
unwanted activities from the region of
DNA polymerization; for example, the
gapped and unwound DNA structures
present at the replication fork might
elicit an mnappropriate response if de-
tected by DNA repair enzymes or by
DNA-binding proteins such as poly-
(ADP-ribose) polymerasel!.

The close association of DNA methyl-
transferase with replication foci empha-
sizes that the process of chromosome
replication in eukaryotic cells is more
than the simple duplication of the two
strands of DNA, but involves the dupli-
cation of other epigenetic features as
well. It seems increasingly likely that the
spatial organization of replication forks
into replication foci plays a part in
the co-ordination and control of this
sophisticated process. O
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