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R
egeneration after liver damage re-
quires caveolin and lipid droplets, 
according to Manuel Fernández, 

Cecilia Albor (Universitat de Barcelona, 
Spain), Albert Pol, Robert Parton (University 
of Queensland, Brisbane, Australia), and 
colleagues. The results suggest that caveo-
lin helps process or package storage lipids, 
and that the system somehow communi-
cates with the cell cycle machinery.

Caveolin is best known as an essen-
tial component of ordered plasma mem-
brane domains called caveolae. Besides 
overseeing signaling and sorting in caveo-
lae, caveolin has also been seen around 
lipid droplets after partial hepatectomy. 
These lipid droplets have a core of storage 
lipids surrounded by a single monolayer of 
phospholipids. They are thought to bud 

from the ER membrane after forming 
between its two leafl ets.

In partially hepatectomized 
mice lacking caveolin, the group 
found that initial events were intact: 
the two main signaling pathways that 
initiate recovery were activated, and 
levels of fatty acids increased in the 
serum and inside cells. But then things de-
teriorated. The signaling pathways persist-
ed longer than normal, and lipid droplet 
accumulation and a marker of cell cycle 
progression were greatly reduced. The out-
come was approximately half as much liver 
regeneration, and eightfold more death.

Glucose feeding rescued these cell 
cycle and survival defects. The glucose may 
be acting by providing an alternate source 
of energy, membrane lipids, or both.

Lipid droplet formation and caveo-
lin’s involvement in it remain a mystery. 
Perhaps caveolin helps package lipids 
in a way that allows them to be used 
properly. The group is now interested in 
seeing which stages of lipid droplet for-
mation and lipid metabolism are blocked 
in the mutants, and in teasing apart the link 
from lipid metabolism to cell cycle.

Reference: Fernández, M.A., et al. 2006. 
Science. 313:1628–1632.

I
nhibitory signals and overlapping dendrites are enough to 

allow the sensing of direction, say Seunghoon Lee and Z. 

Jimmy Zhou (University of Arkansas for Medical Sciences, 

Little Rock, AR). These signals allow starburst amacrine cells 

(SACs) to send signals when light is moving in one direction but 

not when it is moving in another direction.

Direction-selective ganglion cells (DSGCs) have been stud-

ied since the 1960s, but the source of their selectivity was only 

more recently defi ned as coming from SACs. Now, the Arkansas 

group has followed the activity of SACs in retinal preparations. 

Light going out along a SAC dendrite centrifugally (away from 

the cell body) resulted in SAC activation; the activated SAC then 

inhibits the downstream DSGC. But light coming in along a SAC 

dendrite centripetally activated the SAC far less, so there is little 

or no inhibition of the DSGC.

The centripetal inhibition of a SAC started when light was 

up to 2 dendritic radii away. This evidence, plus the transmitters 

involved and the presence of reciprocal inhibition, suggest that 

the source must be the neighboring, overlapping SACs. The 

group suggest that, as light moves toward a given SAC (SAC0), 

it fi rst encounters the neighboring SAC (SAC1). SAC1 sends an 

inhibitory signal to SAC0, so by the time the light reaches SAC0 

it is inhibited and barely reacts to the excitatory light signal. 

Consistent with this, the group saw inhibition of SACs by cen-

tripetal light before they saw (lowered) excitation. By contrast, 

light moving centrifugally fi rst excites SAC0, and by the time it 

reaches neighboring SAC2 the game is over; any inhibition 

from SAC2 to SAC0 is irrelevant (because it is late) and re-

duced (because SAC0 has already inhibited SAC2).

SAC dendrites radiate in all directions, but each dendrite is 

essentially an independent unit for computing directionality. 

Thus, a single cell can contribute to detection of light coming 

from all possible directions. DSGCs, pointed along SAC dendrites 

in one direction, are turned on only when the SACs are not 

sending them inhibitory signals, which is when light is moving 

centripetally along the SAC dendrite. The next question is how 

this precise architecture is established in the fi rst place.

Reference: Lee, S., and Z.J. Zhou. 2006. Neuron. 51:787–799.
Starburst amacrine cells overlap to compute the direction that 
a light is moving.
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Lipid drops induced after partial hepatectomy (left) 
are missing in mice lacking caveolin (right).
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Tether  before  synapse

C
hemokines are captured on the surface 

of dendritic cells in lymph nodes, and 

they in turn capture T cells, say Rachel 

Friedman, Jordan Jacobelli, and Matthew 

Krummel (University of California, San Fran-

cisco, CA). The tethered T cells continue to 

search for a site worthy of a full immunological 

synapse, which they can form with either the 

same or another antigen-presenting cell (APC).

Chemokines were known to costimulate T 

cell activation in vitro and up-regulate integrins 

that might slow down the T cells. But chemo-

kines in solution also induced T cell migration 

past a surface laden with stimulatory T cell re-

ceptors (TCRs).

This “paradox,” says Krummel, is resolved 

by the new data. He thinks the T cells bind 

APCs and then move arm over arm, “like 

swinging on monkey bars.” The San Francisco 

group found that T cells contacted, crawled 

along, and then attempted to crawl away from 

chemokine-laden APCs. For some time, how-

ever, they remained tethered to the APC due to 

chemokine-induced signaling in the T cell.

The leading edge of these tethered cells project-

ed out in search of an APC surface and was faster at 

forming an immunological synapse than if chemo-

kine stimulation had never happened. The mecha-

nism behind this improvement is unknown, but 

polarization of the T cell is probably involved, and 

the mechanism worked even if the eventual target 

APC did not itself have bound chemokines.

“You used to think T cells were drawn into a 

cavity and once there they had to fend for them-

selves,” says Krummel. The new results “accen-

tuate the idea of the microenvironment” in which 

T cell movements are tightly choreographed 

within the lymph node.

Reference: Friedman, R.S., et al. 2006. Nat. Immunol. 
7:1101–1108.

Keeping valves  c lear

H
eart valves achieve an impressive balancing act—they block large 

vessels but only temporarily. The blockage becomes more perma-

nent in rheumatic valvular heart disease (VHD) when tiny, new 

blood vessels clog the valve. Now, Masatoyo Yoshioka, Keiichi Fukuda 

(Keio University, Tokyo, Japan), and colleagues fi nd that the antiangiogenic 

chondromodulin-I (Chm-I) normally keeps heart valves clear of new blood 

vessels, and its loss is associated with VHD.

The fi nding was waiting to be made, says Fukuda, because “nobody 

was interested in studying this. Valvular heart disease is common, but 

most cardiologists think this is a disease for cardiac surgeons, and the 

surgeons only do operations.”

Chm-I was already known as 

an antiangiogenic factor in avas-

cular tissues of the eye and carti-

lage. The Tokyo group found that 

it was expressed in heart valves, 

and its deletion led to valves that 

were double the normal size and 

with almost 14-fold more capillar-

ies. A similar pattern of Chm-I loss 

and new vessel growth was seen in mouse models of VHD and atherosclerosis.

Mesenchymal cells from normal valves secreted Chm-I in vitro, and both 

this Chm-I and recombinant Chm-I had antiangiogenic activity. Valves may 

need constant protection against angiogenesis because they are under mechani-

cal stress that could easily initiate the formation of new blood vessels. In some 

individuals this stress may compromise the mesenchymal cells, and thus begin 

the disease process that Fukuda hopes to combat with exogenous Chm-I.

Reference: Yoshioka, M., et al. 2006. Nat. Med. doi:10.1038/nm1476.

Fixing the hole

M
any bacteria attack cells using pore-forming toxins. An effl ux of 
K+ through these pores activates lipid synthesis that helps the 
cells survive, say Laure Gurcel, F. Gisou van der Goot (University 

of Geneva, Switzerland), and colleagues.
The group’s fi rst clue was that treatment of cells with aerolysin, a 

pore-forming protein from Aeromonas, triggered processing of SREBP-2. 
Processed SREBP-2 enters the nucleus and induces transcription; its target 
genes turn on cholesterol and fatty acid biosynthesis.

After testing many candidates for the source of the signal, the research-
ers added aerolysin in the presence of high K+ medium. With K+ effl ux 
prevented, the cells did not activate SREBP-2 and died in droves. A K+ 
ionophore, by contrast, was suffi cient to induce SREBP-2 activation.

The pathway that emerged leads from K+ entry to assembly of two 
so-called infl ammasome complexes. These allow autoproteolysis of cas-
pase-1, leading eventually to the activating proteolysis of SREBP-2, and the 
induction of SREBP-2 targets such as fatty acid synthase. All these steps 
were needed to promote cell survival after aerolysin treatment.

The function of the lipid synthesis is uncertain, but a simple plugging of 
the hole is almost certainly not happening. “The pore we are looking at is ex-
tremely stable,” says van der Goot. “It’s not the surface occupied by the holes 
that requires synthesis.” Instead, repair may involve endocytosis or vesiculation. 
Either one may require lipid synthesis to drive or replenish the process.

Reference: Gurcel, L., et al. 2006. Cell. 126:1135–1145.

A heart valve lacking Chm-I fi lls with 
vascularized muck.

FU
K
U

D
A

/
M

A
C

M
ILL

A
N

A T cell (arrow) touches, crawls along, and adheres 
to an APC with surface-bound chemokines (clockwise, 
from top-left).
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