
news and views

The remarkable success reported by
Grimes et al.1 should stimulate structural
biology at many levels. First, it provides a
new paradigm for the assembly of com-
plex virus particles. As mentioned, the
concepts defined for BTVC assembly will
almost certainly be found in the other
members of the reoviridae family and
similar principles may apply to other large
and complex viruses. The novel feature of
a sizing template and its surface properties
should stimulate the exploration of antivi-
ral agents that could disturb the required
interactions for assembly. The technical
success of solving a structure with such a
large unit cell should inspire crystallogra-
phers to pursue larger complexes and to
use crystals with exceptionally large unit
cells when more conventional crystals do
not come out of the crystallization trials.

Finally, the work gives all of us the plea-
sure of enjoying the wonder of biology
with its extraordinary use of chemical and
physical principles to elegantly assemble
such remarkable structures.
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picture story

Sex and the single male X chromosome
How is sex determined? In many species, the
presence of two X chromosomes causes
female development, and the presence of
one, male development. A fundamental
problem exists with such a system, however.
How do the levels of essential transcripts
from the X become equalized in males and
females? In humans, dosage compensation
occurs through transcriptional inactivation
of one X chromosome per cell.
But in Drosophila, the male X
chromosome is hyper-tran-
scribed approximately two-fold.
Both systems involve altering
chromatin structure, to make it
either inaccessible or more
accessible to the transcription
machinery. A recent paper
(Copps, K. et al. EMBO J., in the press;
1998) analyzes a key event in formation of
the Drosophila dosage compensation com-
plex. These studies reveal an interaction that
is interesting not only for its role in chro-
matin regulation but also for its potential 
to add to general knowledge about 
protein–protein interaction motifs.

In Drosophila males, a multiprotein com-
plex, which may also contain the non-cod-
ing RNAs roX1 and roX2, mediates
hyper-transcription of the X. Several pro-
tein components of this complex were iden-
tified from genetic screens for mutations
with recessive, male specific lethal (MSL)
phenotypes. Intriguingly, immunostaining
of polytene chromosomes from the salivary

glands of a male shows that the MSL com-
plex (visualized using a fluorescently tagged
antibody against MSL1; in green) and
mono-acetylated histone H4 (in red) co-
localize  (yellow) and are found only on the
X chromosome at hundreds of specific sites.
Since histone acetylation is often associated
with increased transcription, a major func-
tion of the MSL protein complex may be to

target a histone acetyltransferase to the X
chromosome. In support of this, the MOF
protein, also identified from a male lethal
screen (MOF stands for males absent on the
first) is a probable acetyltransferase that
may interact with the MSL complex.

The MSLs can be co-immunoprecipitat-
ed, and work on purifying the complex for
biochemical characterization is just begin-
ning. Interactions between two MSL pro-
teins, MSL1 (a novel acidic protein) and
MSL2 (a putative zinc binding protein), are
thought to be particularly important for ini-
tiating complex formation. Neither MSL1
nor MSL2 binds independently to the X
chromosome and if either is non-function-
al, the other MSLs do not bind to any sites.

Furthermore, ectopic expression of male
specific MSL2 in females causes MSL com-
plexes to form on the X chromosomes.

Copps et al. present yeast two-hybrid
results which show that a fragment of
MSL2, which contains a zinc binding
RING finger domain, mediates a direct
interaction with MSL1. Mutations that
disrupt the MSL1–MSL2 interaction, iden-
tified from ‘reverse two-hybrid assays’ that
select against productive protein–protein
contacts, cluster around the MSL2 RING

finger domain. Additionally,
two msl2 mutant alleles iso-
lated from genetic screens are
located near the first zinc
binding site of the RING fin-
ger and these mutations,
when tested in the yeast two-
hybrid assays, disrupt the

MSL1–MSL2 interaction.
RING finger domains are found in many

proteins and have been postulated to be
involved in DNA binding, RNA binding
and protein–protein interactions, suggest-
ing that the RING finger structure may pro-
vide a flexible template suitable for many
purposes. Although the structures of isolat-
ed RING finger domains are known, no
RING finger–target structure has been
determined. Therefore, the MSL1–MSL2
interaction provides an opportunity for
studying RING finger protein–protein
interactions that are likely to be relevant in
vivo — and supplies a starting point for
understanding, in molecular detail, key
events that mediate global and stable regu-
lation of chromatin structure. TS
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