
 

Protein function maintains the balance
between protrusive and contractile cell
machineries
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Tropomodulin is a key player that maintains the balance between the protrusive
and contractile actin-filament machineries within a cell. Credit: Reena Kumari

Tropomodulin maintains the fine balance between the protein
machineries responsible for cell movement and morphogenesis.
Disturbances in this balance are common in many diseases, for example,
invasive cancers.

In a healthy cell, there is a fine balance between the protrusive structures
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that make the cell more migratory, and the contractile structures that
maintain the cell's shape and its association with the environment. A
disturbance in this balance leads to several diseases, such as invasive
cancers.

The most important component of both protrusive and contractile
machineries is a protein called actin. This means that the proper
distribution of actin between these structures is essential for the normal
function of the cell. Nevertheless, the mechanisms that ensure that actin
is distributed correctly between the protrusive and contractile
machineries have remained elusive.

Researchers at the University of Helsinki, Finland, and the University of
Pennsylvania, Philadelphia, U.S., have now identified a protein called
tropomodulin as a key player that maintains the balance between the
protrusive and contractile actin-filament machineries within a cell.

The function of tropomodulin has previously been studied mainly in the
context of muscles, where it maintains the architecture of actin filaments
within the contractile fibers of muscle cells.

"We have now revealed that tropomodulins stabilise the actin filaments
of the contractile structures in non-muscle cells through interacting with
specific proteins within these actin filament bundles. The depletion of
tropomodulins led to a loss of contractile structures, accompanied by an
excess of protrusive structures, and thus to severe problems in a cell's
shape and force production," says Academy Professor Pekka
Lappalainen from the HiLiFE—Institute of Biotechnology, University of
Helsinki.

Researchers were surprised to see that the depletion of one protein can
have such drastic effects on the balance of the actin machinery.
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"Another exciting and unexpected finding of this study was the notion
that the same protein can have a different function depending on the
tissue or cell type. Our study also sheds light on why abnormal levels of
tropomodulin are linked to the progression of various cancers," says
Ph.D. student Reena Kumari.

  More information: Reena Kumari et al. Tropomodulins Control the
Balance between Protrusive and Contractile Structures by Stabilizing
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