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Cadherin keeps order

Cadherins are adhesion molecules
with important roles in CNS
development. Koster and colleagues
now report in PLoS Biology that
N-cadherin (also known as
cadherin 2) is required for maintain-
ing cell-cell contacts and cell
polarity in granule cells (GCs)
during directional migration.
Time-lapse confocal imaging of
zebrafish embryos stably expressing

Invivo image of cerebellar granule cells leaving the rhombic lip in groups to form
chain-like structures. Image courtesy of R. Késter, German Research Centre for
Environmental Health, Germany.

green fluorescent protein (GFP) in
cerebellar GCs showed that the cells
move from the upper rhombic lip
towards the midbrain-hindbrain
boundary by forming chain-like
structures. Transmission electron
microscopy revealed that adherens
junction-mediated cell-cell con-
tacts are important for cohesive
movement.

The authors found that on initia-
tion of migration GCs form distinct
clusters that eventually differentiate
to form the GC compartments of the
cerebellum. By contrast, GCs lacking
N-cadherin failed to form clusters or
migrate. Injecting these mutant GCs
with wild-type N-cadherin mRNA
restored migration; however, the cells
failed to form migratory chains and
reach their target. Time-lapse imag-
ing of mutant embryos with trans-
planted wild-type cells showed that
mutant cells can only form migra-
tory chains with the transplanted
N-cadherin-expressing wild-type
GCs, suggesting that N-cadherin acts
in an autonomous manner to medi-
ate cohesive directional migration
of GCs.

GCs migrate through nucleo-
kinesis — the forward transport
of the nucleus along microtubules,
which requires the centrosome to be

positioned in front of the nucleus and
towards the leading edge of the cell.
Using fluorescent labels, the authors
demonstrated that the centrosome
was positioned at the leading edge
in most wild-type GCs, whereas its
position varied between the cell front
and rear in GCs lacking N-cadherin.
Time-lapse imaging revealed that
N-cadherin dynamically relocalizes
from the cell rear in resting cells
towards the cell front in elongating
and migrating cells to stabilize the
centrosome. Taken together, these
results indicate that N-cadherin has a
key role in the directional migration
of cerebellar GCs by coordinating
cell-cell adhesion and cell polarity.
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