
KLP59C specifically accumulates at 
the depolymerizing microtubule end 
and slides along the tubule lattice as 
the depolymerizing end advances. 
Based on their findings, the authors 
proposed that kinesin-13s in higher 
eukaryotes have a dual function 
during mitosis — they control 
microtubule depolymerization and 
they form a loose sleeve, or ring, 
that can slide along the microtubule 
lattice and keeps kinesin-13s 
associated with the microtubule ends. 
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were favoured specifically by the ATP-
bound forms of these kinesins.

To gain further insights into the 
structure of the ring, Tan et al. created a 
three-dimensional reconstruction of the 
spirals that are formed on microtubules 
with 15 protofilaments. The molecular 
model showed that contacts along a 
tubulin protofilament in the outside 
ring must stabilize the spiral and that 
the innermost part of the ring is a 
kinesin motor domain that interacts 
with the microtubule wall. In addition, 
interactions between two kinesin 
motor domains bridged the inner and 
outer ring regions, which implies that 
the interactions between the kinesin 
molecules are part of the mechanism 
that leads to ring and spiral formation. 

So, what could be the function of 
these rings? In vivo analysis showed 
that the D. melanogaster kinesin-13 

aggregates with different properties 
that do not seem detrimental to cell 
survival.

Behrends and colleagues investi-
gated a possible cooperative function 
of TRiC with a second protein that is 
involved in regulating protein folding 
— heat-shock protein-70 (HSP70). 
They found that the protective func-
tion of TRiC depended on the pres-
ence of HSP70, and that TRiC could 
only act on HTT after it had been 
processed by HSP70. This fits with 
the well known role of these proteins 
in normal protein regulation: HSP70 
interacts first at the point of trans-
lation to prevent premature folding 
events, whereas TRiC functions 
downstream to regulate the correct 
folding and aggregation of proteins.

Previous work has shown that 
TRiC specifically prevents the 
aggregation of newly synthesized 
proteins by recognizing hydrophobic 
β-strands. Interestingly, toxic con-
formations of mutant HTT adopt a 
β-sheet structure, thereby providing 
a glimpse of how TRiC might recog-
nize and regulate the conformation 
of HTT.

Tam et al. investigated the 
effect of overexpressing each of the 
eight subunits of TRiC. Whereas 
most subunits did not prevent the 
form ation of cellular inclusions, 
subunit-1 strongly inhibited toxic 
HTT aggregation and increased 

neuron viability. This protective 
activity was found to reside in the 
apical domain of the protein, which 
has been recently shown to contain 
the protein’s polypeptide-binding site. 
However, RNA knockdown of just 
one of the other eight subunits was 
enough to stimulate HTT aggrega-
tion and neuronal toxicity, which, 
instead, indicates that only the fully 
assembled TRiC chaperonin complex 
can provide neuroprotection against 
mutant HTT.

So, it seems that mutant HTT can 
oligomerize by mechanisms that can 
lead to the formation of either toxic 
or benign aggregates. If the findings 
of Tam et al. — that part of subunit-1 
is sufficient to promote a non-toxic 
HTT-aggregation pathway — can be 
verified, then small peptide inhibi-
tors, modelled on the TRiC binding 
site, might serve as effective therapies 
against Huntington’s disease. 
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 CY TO S K E L E TO N

Modelling moves on
Previously developed models for the cytoskeletal network in 
stationary cells (that is, ignoring cell spreading and motility) 
have been based on the assumption that the cytoskeleton is a 
structure of passive filaments. However, such models ignore 
the biochemical reactions within the cell that generate, 
support and respond to mechanical forces. Deshpande et al. 
now present a biochemically inspired model for the dynamic 
rearrangement of the cytoskeleton that addresses important 
challenges in the field of cell biomechanics. 

The authors considered recent observations of the forces 
that are exerted by mammalian cells on a compliant substrate 
— for example, spatial correlations have been observed 
between the force vectors that operate on the substrate and 
the organization of the stress fibres. A model was then 
developed to capture the reorganization of the cytoskeleton in 
response to mechanical perturbations. 

Experiments, for example, measure the forces that are 
exerted by cells on a bed of microneedles, with the stress 
fibres revealed by actin staining. So, how can one model such 
experiments? The model is based on three important 
biological processes: an activation signal that triggers actin 
polymerization and myosin phosphorylation; the tension-
dependent assembly of actin and myosin into stress fibres; and 
the cycling between actin and myosin filaments that generates 
the tension. Because the precise details of these biochemical 
processes are still unclear, the authors have developed a model 
that does not depend on the details and serves as a framework 
that can be appropriately modified when these biochemical 
processes are better understood.

Deshpande et al. propose that simple relationships simulate 
these coupled phenomena and show that their model can be 
used to predict experimentally verified data, such as the 
influence of cell shape and boundary conditions, on the 
orientations of the fibres as well as the high concentration of 
the stress fibres at the focal adhesions. Most importantly, this 
model can measure the mechanical characteristics of living 
cells that react to the measurement tools and, therefore, can 
be used as a framework to design and interpret experiments.
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