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evance of the association of spChkl with
spWeel is as yet unknown (14)]. Chk1 prob-
ably acts directly on Cdc25: spChkl and
hChk1 proteins (5-7) can bind to and phos-
phorylate spCdc25 and hCdc25 in vivo and
in vitro. The sites of phosphorylation on
hCdc25 by hChk1 is the same Ser?!6 (5, 7)
that is required for arrest in vivo (7).

How does phosphorylation inhibit Cdc25?
Cdc25 phosphorylation itself does not appear
to directly inactivate Cdc25 (7). Rather, Peng
et dl. found that only the species of Cdc25
phosphorylated on Ser?!6 (and not the unphos-
phorylated species) binds to 14-3-3 proteins, a
class of molecules that bind to signaling mol-
ecules including phosphatases (15). Pengetal.,
therefore, propose that the 14-3-3 protein se-
questers Ser?!6-phosphorylated Cdc25, thereby
preventing it from activating Cdc2 by dephos-
phorylation. Supporting this scheme is the ob-
servation that 14-3-3 proteins encoded by the
rad24 and rad25 genes are involved in arrest
after damage in fission yeast (16, 17).

Taken together, these results suggest that
after damage, Chkl becomes active, phos-
phorylates Cdc25 on Ser?!6, which promotes
the binding of Cdc25 to 14-3-3 protein and
therefore its sequestration. In -this state,
Cdc25 cannot activate Cdc2. The activation
of Chkl after DNA damage appears to in-
volve phosphorylation mediated by other
checkpoint proteins, including spRad3 in fis-
sion yeast (13) and probably related Rad3-
like proteins in other cell types (3).

This hypothesis now connects the func-
tion of checkpoint protein kinase Chk1 to
cell cycle regulators Cdc25 and Cdc2. Be-
cause this model is based on a number of
inferences and depends on the conservation
of pathways in different cell types, several
points remain to be directly tested. The roles
of the putative Chk1 and 14-3-3 proteins in
mammalian cells in arrest have yet to be
established. The model predicts that the fis-
sion yeast Rad24 and Rad25 proteins will
bind to and sequester Cdc25 phosphorylated
on Ser?!6 and thereby somehow prevent acti-
vation of Cdc2. If and how that occurs is
unknown. The mechanism of activation of
Chk1 remains to be determined as well.

These findings suggesting a specific
mechanism for cell cycle arrest at G, (see the
figure) are a substantial advance in the field.
Nevertheless, additional ‘mechanisms of
regulation for G, arrest apparently exist.
Human cells with a nonphosphorylatable
Cdc2 subunit are only partially defective in
G, arrest, leading to speculation that other

mechanisms (such as localization of cyclin
B) may also be involved in arrest (9). In
budding yeast, inhibitory phosphorylation of
Cdc28, the homolog of Cdc2, is not suffi-
cient to explain G, arrest (20, 21). Finally,
arrest in S phase when DNA replication is
blocked may in some cell types also require
Cdc2 phosphorylation (7), but in some cases
S-phase arrest involves additional mecha-
nisms unrelated to Cdc2 phosphorylation
(18-20). Indeed, arrest in G, after DNA
damage in mammalian cells may be regulated
by both an inhibitor of Cdk activity, p21 (23,
24), and an inhibitory tyrosine phosphoryla-
tion of Cdk4 (25) (possibly by the same
Chk1-dependent pathway discussed here).
Next, the field will want to inactivate the
checkpoint pathways for cancer therapy by tar-
geting components like Chk1l (26). Cancer
cells treated with drugs that inactivate Chk1,
for example, may render those cells more sensi-
tive to DNA damaging agents already widely
used in therapy. Whether the resulting increase
in sensitivity will affect cancer cells more than
normal cells in one of several important issues.
Ultimately, to manipulate checkpoint path-
ways we will need to know yet more molecular
details of those pathways, how the pathways are
changed in cancer cells, and what else the spe-
cific proteins in those pathways do in a cell.
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Planetary science storehouse
http://www.soest.hawaii.edu/
PSRdiscoveries

Planetary Science Discoveries is an
educational site at the University of
Hawaii with well-written explanations
of current research in planetary and
space science. lts main feature is a con-
tinuing series of articles by working sci-
entists on topics of immediate interest,
including explanations of papers pub-
lished in the top journals. Some topics,
such as the debate about meteoritic evi-
dence for life on Mars, are presented

from several points of view.

Flowering collection
http://elib.cs.berkeley.edu/flowers/

The Web-based Brousseau Collec-
tion of California Wildflowers is not
only an impressive gathering of pretty
pictures, it also makes use of some cut-
ting-edge data retrieval technology to
search for specimens. Part of the Ber-
keley Digital Library Project of the
University of California, this Web site
allows one to search for wildflower
data by color, common name, scien-
tific name, and family. Once found, a
particular flower’s record has links to
the CalFlora database, related Web
pages at the U.S. Department of Agri-
culture, and the Cyberflora project at

Texas A&M University.

Lipid library

http://www lipidat.chemistry.ohio-state.edu
LIPIDAT is arelational database of

physical and chemical properties of
lipids, an important class of biomolecules.
In particular, extensive information
about the phase transitions in lipids is

provided.

A searchable database of

molecular structures is offered, along

with

information about nomencla-

ture, and eventually a phase-diagram

database and bibiliography will
available.
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