potentially protective enzyme
increases rapidly. Finally, CTL sur-
face cathepsin B was shown to be
enzymatically active and to cleave
perforin efficiently.

This work indicates that cytotoxic
lymphocytes release granule-derived
cathepsin B on degranulation, which
associates with the cell surface and
protects these cells against perforin
attack and self-destruction. So, a
long-standing question about the
granule-exocytosis model seems to
have been answered.

Jenny Buckland, Associate Editor,
Nature Reviews Immunology
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HIGHLIGHTS

CELL ADHESION

Promoting partnerships

Some areas of cell biology, despite a wealth of data,
remain confusing. So far, the role of Rac in adhesion
has been one such area, but James Nelson’s group
now propose a function for Rac in the kinetics and
strengthening of E-cadherin-mediated cell—cell
adhesion.

To study membrane activity dynamically at
cell—cell contacts, Nelson’s group used time-lapse
phase-contrast microscopy, and saw that exploratory
lamellipodia were responsible for the initial contacts
that were made between MDCK cells. Once oppor-
tunistic collisions between cells had occurred, a local
burst of lamellipodia was seen at the intercellular
contact sites.

The small Rho GTPase Rac regulates the forma-
tion of lamellipodia, so, to be sure of Rac’s involve-
ment, the authors used green fluorescent protein
(GFP)-tagged Racl. GFP—Racl localized to the tips
of extending lamellipodia in migrating cells, but once
cell—cell contact had been made, it accumulated at
the newly contacting membranes. Over time,
though, as the contact area expanded, lamellipodia
formation decreased, as did the intensity of the
GFP-Racl signal at the original cell-cell contact site.
Concomitant with the increase in contact area, the
authors noticed a relative decrease in the number of
lamellipodia that were originally present around the
cell periphery.

As is common when studying small GTPases,
dominant-negative and constitutively active con-
structs were used. Cell—cell contacts in cells that
expressed dominant-negative (T17N) Rac grew very
slowly. And not only did fewer lamellipodia form,
but the ones that did form weren’t restricted to

cell—cell contacts alone, so the ‘relative protrusive
index’ decreased. By contrast, constitutively active
Rac induced increased lamellipodia formation. As
neither construct prevented E-cadherin accumula-
tion at cell—cell contacts, the changes in intercellular
adhesion seemed to result from Racl-dependent
actin-based membrane protrusions rather than E-
cadherin distribution. But Nelson and colleagues
raised the possibility that, by increasing lamellipodia
formation, the resultant increase in surface area
between the contacting membranes probably
increases the likelihood of E-cadherin-mediated
cell—cell adhesion.

Finally, Nelson’s group analysed Rac’s role in the
strength of adhesion using a ‘hanging drop’ cell—cell
adhesion assay. Here, cells are forced together, and
the sizes of cell aggregates and their resistance to trit-
uration (breaking up of cell clumps) are measured.
Consistent with impaired cell—cell contact forma-
tion, T17NRac cell aggregates were weaker, and
developed resistance to trituration more slowly than
their wild-type counterparts. But, despite the altered
kinetics and strength of cellcell adhesion, intercel-
lular contacts did eventually form, indicating that
Rac’s primary function, through lamellipodia, might
be to increase the rate of contact formation and
strengthening.

Katrin Bussell
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