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A cell is a self-organizing and self-
replicating machine. The genome
contains the instructions for

building this highly complex machine,
but how this information is accessed,
read and interpreted depends on the
cell type and its stage of development.
Our understanding of how cellular
arganization and function are rezulated
inthis way is now rapidly improving.

Theintegration of endocytosis and
signalling allows spatiotemparal control
ofintracellular pracesses, p, 464,
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Towards building a chromosome segregatihn machine

K.Bloom & A. Joglekar :

When a cell divides, it needs to replicate its DNA content, segregate the DNA so that the
mother cell and daughter cell receive the same content, and package the DNA in a manner
that retains information about the activity of genes. Although the general mechanisms of
replication are well understood, those of segregation and packaging have puzzled researchers.
It is clear that the strategies used by prokaryotes and eukaryotes to segregate replicated
chromosomes differ markedly, but in all cases the segregation mechanism is driven by the
physical properties of the DNA. And much can be learned about how DNA is organized in

the cell by applying the principles of polymer physics.

Expansion of the eukaryotic proteome by alternative splicing

T. W. Nilsen & B. R. Graveley

One gene can encode more than one protein. Initially, this was thought unusual, but recent
studies indicate that this is the case for almost all human genes that contain more than one
exon. The process by which multiple functional proteins can be generated from a single gene
is called alternative splicing. It involves the differential use of splice sites in the precursor
messenger RNA, and thus the inclusion or exclusion of various exons in the mature mRNA,
Researchers are now beginning to uncover the mechanisms of alternative splicing and the
ways in which the choice of splice site are regulated.

The endocytic matrix

G. Scita & P. P. Di Fiore

Endocytosis was long thought of solely as a way for cells to internalize molecules from the
extracellular fluid or plasma membrane. In the past decade, however, endocytosis has also been
shown to be a master regulator of intracellular signalling, allowing signals to be resclved in space
and time. Furthermore, many of the newly uncovered functions of the endocytic machinery

— including exerting control over the cell cycle, mitosis and transcription — are not generally
thought of as endocytic processes. These findings cannot be reconciled with the traditional view
of endocytosis and indicate that endocytosis is integrated in the cell's master plan at a deeper
level than previously thought, at the level of the 'endocytic matrix'.

Chromatin remodelling during development -

L. Ho & G. R. Crabtree

In the nucleus, DNA is wound around histone proteins to form nucleosomes, which are the
basic units of chromatin. Chromatin is dynamic, and its structure and assembly are regulated
by DNA methylation, histone modifications, and remodelling by ATP-dependent enzymes. New
techniques for genome-wide analysis are markedly improving our knowledge of chromatin
regulation and of the roles of the four classes of ATP-dependent chromatin-remodelling
complex. There are many possible assemblages of each class of remodelling complex, and it is
becoming clear that some assemblies are specific to certain cell types or certain developmental
stages. Moreover, some seem to establish and maintain pluripotency in embryonic stem cells.

Cell mechanics and the cytoskeleton

D. A. Fletcher & R. D. Mullins

The cytoskeleton is not a fixed structure but a dynamic and adaptive network of filamentous
polymers and regulatory proteins. The building blocks of the cytoskeleton have been
extensively characterized, but progress is only now being made towards understanding

the cytoskeleton as an integrated whole. It is becoming clear that the self-assembly of
cytoskeletal polymers in response to environmental cues, such as physical forces, generates
order within the cell over long distances and over short and long timescales, thus controlling
the physical properties of the cell and its behaviour.
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