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Tempnm] and spatial organization of
the nucleus is critical for the con-
trol of transcription, mRNA processing
and the assembly of ribosomes. This
includes the occupancy of specific terri-
tories by mammalian chromosomes, the
presence of subnuclear compartments
such as the nudeolus and Cajal bodies
and the division of chromatin between
active and inactive states. These latter
are commonly associated with the loca-
tion of DNA within euchromatin and
heterochromatin respectively; critically
these distinctions arise through modifi-
cations to chromatin-associated proteins,
including histones, as well as the pref-
erential localization of heterochromatin
at the nuclear periphery. Most research
on nuclear organization has focused on
metazoa and Fungi; however, recent tech-
nical advances have made more diver-
gent eukaryotes accessible to study, with
some surprising results. For example, the
organization of heterochromatin is medi-
ated in metazoan nuclei in large part by
lamins, the prototypical intermediate
filament proteins. Despite the presence
of heterochromatin, detected both bio-
chemically and by EM in most eukary-
otic organisms, until this year lamins
were thoughttobe restricted to metazoan
taxa, and the proteins comprising the
lamina in other lineages were unknown.
Recent work indicates the presence of
lamin orthologs in amoeba, while try-
panosomatids possess a large coiled-coil
protein, NUP-1, that performs functions
analogous to lamins. These data indicate
that the presence of a nuclear lamina
is substantially more widespread than
previously thought, with major implica-
tions for the evolution of eukaryotic gene

AUTINID DE+2%.

Nudeus

expression mechanisms, We discuss these
and other recent findings on the organi-
zation of nuclei in diverse organisms, and
the implications of these findings for the
evolutionary origin of eukaryotes.

Overview

Even in the eatliest explorations of eukary-
otic ultrastructure it was clear that the
nucleus, the defining organelle of eukary-
otes, can and does differ widely in size and
morphology between different  species.
These nuclei do, however, seem to share a
number of certain features in the electron
microscope: every nucleus is bounded by
a double-membraned nuclear envelope
(NE), perforated by nuclear pore com-
plexes (NPCs) and often underlayered on
the nuclear periphery by a dense lamina.™
Electron dense bodies such as the nucleolus
are commonly found in the nuclear inte-
rior; and even the earliest light microscopic
studies recognized that chromarin, the
nucleus” packaged DNA, seemed to come
in less and more densely packaged forms,
termed euchromatin and heterochroma-
tin respectively.” Though all these features
are clearly present in the model metazoan
organisms, such as vertebrate, fly, and
nematode cells, stark differences emerge
when we look at another favorite group
of organisms, the fungi. The model yeast
Saccharomyces lacks both a lamina and
obvious heterochromatin, and the NPCs
seem far smallg
Orther major
cell division.
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