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WINTER COVER OF ALPINE LAKES ANTARCTIC LAKE ICE 
supported for instance by prebiotic research- 
ers such as Lazcano from the University of 
Mexico (9)-may lay the foundation for a 
model of past conditions on Mars and of 
present-day conditions on Europa. 

There are still many unsolved questions 
regarding the buildup and the fate of micro- 
bial assemblages in the ice cover of freshwa- 
ter lakes and the role they may play as in- 
ocula to the pelagic system during thawing 
or after migration through the ice column. 
Also, their role in nutrient cycling and ele- 
ment fluxes is still an open question, as well 
as their responses to climate warming or in- 
creased ultraviolet-B radiation. Whatever 
the answers to these questions may be, 
Priscu and co-workers have shown that the 
icy life is more diverse and more exciting 
than could have been imagined. 
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G Proteins and Small GTPases: 
Distant Relatives Keep in Touch 

Alan Hall 

Cells  use all sorts of tricks to make the 
signal transduction pathways that tailor 
the cells' physiology to the changing envi- 
ronment. One feature used repeatedly is 
the protein switch, flicked on and off by 
the nucleotide guanosine 5'-triphosphate 
(GTP). When GTP is bound, two families 
of T rote ins--heterotrimeric guanine nucle- " 
otidebinding proteins (G proteins) and their 
distant relatives, the small molecular weight 
guanosine triphosphatases (GTPases)-are 
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"on" and can activate the element immedi- 
ately downstream to send a signal further 
down the line. But each of these proteins is 
also a GTPase, containing within the mol- 
ecule itself the ability to hydrolyze GTP to 
guanosine diphosphate (GDP) and so turn 
off the switch. 

Small GTPases control fundamental cell 
propertieepolarity, shape, and the commit- 
ment to divide or differentiate. The larger G 
proteins usually regulate more specialized sig- 
nals--the production of second messengers 
like cyclic AMP and calcium. Two members 
of the G protein family, Glz  and G13, are un- 
usual in that they promote cell cycle progres- 
sion and reorganization of the actin 

cytoskeleton, changes that are typically associ- 
ated with the small GTPases. Now an impres- 
sive piece of detective work, described on 
pages 2 109 and 2 1 12 of this issue, unites the 
two distantly related families through these 
unique G proteins. Kozasa et d. and Hart et d. 
show that G13 directly activates a guanine 
nucleotide exchange factor, which in turn 
promotes GDP dissociation from the small 
GTPase Rho, allowing it to be activated again 
by GTP (1, 2). At least in this instance, a G 
protein triggers action in its distant cousin, the 
small GTPase Rho. 

Small, monomeric GTPases of the Rho- 
Rac familv control the assemblv of filamen- 
tous actin structures in response to signals 
from outside the cell (3). Rho, the founder 
member of this family, interacts with effec- 
tor (downstream) proteins to cause the as- 
sembly of contractile actin:myosin fila- 
ments. Although the most clearly visible of 
these filaments are the stress fibers seen in 
fibroblasts adhering to a surface, actin: 
myosin structures actually play a fundamen- 
tal role in all cell types. Consequently, Rho 
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