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Tumor cells go with the flow

L
ike the proverbial donkey that follows the 
carrot, tumor cells follow chemical attractants. 
Unlike the donkey, however, the tumor cells 

even make their own carrots, according to a report 
by Melody Swartz, Jacqueline Shields, Mark 
Fleury (École Polytechnique Fédérale de Lausanne, 
Lausanne, Switzerland), and colleagues.

The group was interested in how tumor cells 
migrate to lymphatic vessels—the fi rst step in 
malignancy for most carcinomas. Migrating tumor 
cells express receptors for attractants that lym-
phatics normally produce to lure immune cells. 
Shields et al. now show that tumor cells don’t need 
to rely on lymphatics to make the attractants they 
follow; they can produce the chemicals themselves.

A tumor cell would make no progress, how-
ever, if its secreted attractants were all around it. 
The group therefore predicted that the fl ow of 
tissue fl uids toward draining lymphatics concen-
trates the attractants downstream, ensuring that 
they always dangle alluringly in front of the 
tumor cell. Computer modeling of this flow-

induced migration supported their prediction. 
The authors then mimicked the fl uid dynamics 

and 3D structure of tumor tissue in culture. They 
found that blocking the attractant receptors on 
tumor cells prevented the cells from moving in the 
direction of the fl ow and prevented the reorgani-
zation of actin fi laments to the leading edge that is 
necessary for migration. The amount of attractants 
secreted by different tumor cells correlated with 
the strength of their self-mobilization and with their 
metastatic potential in vivo.

It’s not yet clear how this new paradigm of au-
tonomous signal–following activity will be applicable 
to cancer therapy, although the results suggest that 
blocking a tumor’s secreted chemokines may help 
prevent its spread. Swartz also envisages one far-out 
surgical possibility: the replacement of a tumor with 
a kind of sponge to reverse the direction of fl ow in 
the tissue and chemoattractively mop-up remaining 
metastatic cells from the tumor’s locality.

Reference: Shields, J., et al. 2007. Cancer Cell. 
11:526–538.

R
everting adult dopamine-secreting 

neurons to a more youthful state 

might slow or stop the progression 

of Parkinson’s disease (PD), report Savio 

Chan, James Surmeier, and colleagues 

(Northwestern University, Chicago, IL).

The movement defects that characterize 

PD are caused by the death of dopaminergic 

neurons in a part of the brain called the sub-

stantia nigra pars compacta (SNc). SNc neu-

rons have a pacemaking ability that ensures 

the regular release of small pulses of dopa-

mine needed to maintain brain function.

Unlike other dopaminergic neurons, 

those in the SNc depend on calcium 

channels for pacemaking activity. Accord-

ing to Surmeier, however, mice that lack 

these calcium channels have no noticeable 

motor control defi cits. His group now 

shows that the pacemaking activity of 

these mutant SNc neurons is unaffected.

SNc neurons in the mutant mice car-

ried on pacemaking by instead relying on 

sodium channels. Sodium channels were 

normally responsible for pacemaking only 

in young mice. As the neurons aged, 

sodium channels took over the pacemaking 

duties. Neurons from the mice lacking 

calcium channels thus continued to use 

the juvenile pacemaking strategy.

The group wondered whether they 

might revert wild-type adult SNc neurons 

to a similar juvenile state by simply 

blocking the calcium channels. Treating 

SNc neurons with a known calcium 

channel inhibitor, called isradipine, ini-

tially stopped pacemaking activity. After 

several hours of treatment, however, the 

pacemaking activity returned, now re-

sembling that of juvenile neurons.

Evidence suggests that rising calcium 

levels inside SNc neurons might cause cell 

death in PD. The team found that isradi-

pine reduced the loss of SNc neurons and 

prevented the development of motor def-

icits in a mouse model of PD.

Isradipine is a member of a class of 

drugs called dihydropyridines that are 

used to treat hypertension and stroke. 

Retrospective analysis of patient treatment 

data suggests that dihydropyridines reduce 

the incidence of PD. The fact the drug is 

approved for human use means that its 

effi cacy in preventing the progression of 

PD could be tested immediately.

Reference: Chan, C.S., et al. 2007. Nature. 
doi:10.1038/nature05865.

A cancer cell under fl ow 
sits tight with uniform 
actin (green) if it can’t 
see its own chemical 
cues (bottom).

In a PD mouse model, SNc dendrites are lost (left). But these neurons are protected by a calcium 
channel blocker (right).
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Could re juvenat ing neurons protect  against  Parkinson’s?
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Death-defying tact ics

T
here may be 101 ways to kill a cell, but 

for each there is an escape route. Cells 

that escape apoptosis, report Anna Colell 

(Institut d’Investigacions Biomediques de Barce-

lona, Spain), Jean-Ehrland Ricci (Université de 

Nice Sophia-Antipolis, France), Douglas Green 

(St Jude’s Children’s Research Hospital, Memphis, 

TN), and colleagues, also have a way to escape 

the back-up killing mechanism that kicks in.

An early step in apoptosis is the permeabiliza-

tion of mitochondrial membranes. Mitochondria 

then lose cytochrome C, which triggers caspase 

activation and death. For cells that manage to 

inhibit caspases, there is always plan B—caspase-

independent cell death (CICD).

An escape from CICD has been reported for 

starving neurons, but it’s also possible that defeating 

CICD might be one way to transform cancer cells.

Colell et al. screened a cDNA library for genes 

that protected cells from CICD. They found 

GAPDH. High levels of this enzyme led to increas-

es in glycolysis and ATP levels and also to auto-

phagy. The team showed that GAPDH increased 

the expression of an autophagy-promoting gene.

Both glycolysis and autophagy were necessary 

for protection from CICD. Evidence also suggests 

that autophagosomes might be gobbling up the de-

fective mitochondria. Thus the rise in GAPDH might 

provide energy for both mitochondrial repair and 

clearing up damaged mitochondrial remains.

Reference: Colell, A., et al. 2007. Cell. 129:983–997.

Golgi lands new role

W
hen it comes to microtubule organization, centrosomes 
have the lead role. But, as Andrey Efi mov, Irina Kaverina 
(Vanderbilt University Medical Center, Nashville, TN), Alexey 

Kharitonov (Austrian Academy of Sciences, Vienna, Austria), and col-
leagues now report, the Golgi shares some of the limelight. Unlike centro-
somes, this new-found organizer doesn’t symmetrically radiate microtubules 
from center stage, but instead directs its performance to one cell edge.

Microtubules do not start growing spontaneously in cells; they 
rely on supporting protein machinery to nucleate tubulin building 
blocks and kick off polymerization. To fi nd their origins, Efi mov et al. 
tracked the growth of new microtubules in living cells. They found that 
the majority of new microtubules radiated out from a central position 
in the cell that is consistent with centrosomes.

A signifi cant proportion of nucleation events, however, appeared 
to occur at the Golgi. When the team obliterated centrosomes using 
laser beams, they found that new microtubules indeed continued to 
sprout from the Golgi. Golgi, but not centrosomal, nucleation required 
a microtubule-binding protein called CLASP.

Microtubules grew out from Golgi in one direction—away from 
the nucleus and toward the cell’s periphery. In migrating cells, this 
directionality corresponded with 
the direction of migration, as 
microtubules from the Golgi 
grew toward the cell’s leading 
edge. Golgi-mediated nucle-
ation might therefore support 
the asymmetric architecture and 
secretory vesicle traffi cking of 
polarized motile cells.

Reference: Efi mov, A., et al. 2007. 
Dev. Cell. 12:917–930.

DIX dynamics

A 
new mechanism of signal transduction requires the transducer to rapidly and reversibly 
build a polymer, report Thomas Schwarz-Romond, Mariann Bienz (MRC Laboratory of 
Molecular Biology, Cambridge, UK), and colleagues.

The signal transduction protein in question, called Dishevelled (Dvl), is recruited to the 
plasma membrane when extracellular Wnt ligands bind to cell surface receptors. Dvl forms highly 
dynamic protein assemblies when overexpressed. Schwarz-Romond et al. now show that the 
ability to naturally aggregate correlates with Dvl’s ability to transduce Wnt signals.

Signaling by Dvl was known to be dependent on a region of the protein called the DIX 
domain. The team now shows that mutations to this domain also impair homooligomerization.

Electron microscopy and ultracentrifugation revealed that wild-type homooligomers created 
long fi brils that formed and fell apart in a concentration-dependent manner. The authors suggest 
that polymerization of Dvl locally concentrates ligand-binding sites to allow effi cient interaction 
with signaling partners, such as the Wnt receptor and Dvl’s downstream target, Axin.

Axin is another DIX domain protein that can also self-aggregate. The interaction between 
Dvl and Axin might be favored by each protein’s DIX-dependent polymerization—a theory that 
the group will explore in the immediate future. Although only three DIX domain proteins are 
known, the homooligomerizing property is reminiscent of the SAM domain found in certain 
signaling proteins. Thus, dynamic polymerization might be a more general mechanism of 
signal transduction.

Reference: Schwarz-Romond, T., et al. 2007. Nat. Struct. Mol. Biol. doi:10.1038/nsmb1247.
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Microtules (green) sprout from Golgi (red) 
as well as centrosomes.

A DIX domain mutant (top) fails 
to self-aggregate (dots, bottom) 
or send signals.
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