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At Last! 

A Robotic Liquid Handler That's 
Mastered the Art of Change. 

New MultiPROBEm VersaTipM technology automatically adapts tips when required, or use washable fixed tips whenever possible. 
pipetting tips to your assay procedures. Disposable tips, fixed Ultra-sensitive liquid level sensing tips further eliminate any risk 
washable tips, or both? Microliter or milliliter volumes? Liquid for DNA cross-contamination. 
level sensing of ionic or nonionic solutions? Different disposable clinical ~~~~i~~ 
tip sizes and types? With MultiPROBE, you get it all in one For clinical testing, VersaTip will automatically adapt to the cany- 
system. over requirements of your assays. Four-tip systems with Varispan 
The new VersaTip automatically changes from fixed, washable tips 
to a variety of disposable tip sizes or types - within the same 
protocol and without any user-intervention. Now you can minimize 
consumable costs by using washable tips whenever possible, and at 
the same time optimize performance by automatically switching 
from small volume to larger volume disposable tips. In other 
words, MultiPROBE with VersaTip adapts to your application, 
instead of your having to adapt the application to it. 

Drug Discovery Work 
For drug discovery work, VersaTip will sense small sample 
volumes in microplates, and handle both ionic and nonionic 
solutions such as DMSO. With four- and eight-tip MultiPROBE 
systems, you can stop wasting precious compounds for all 
solubilization, distribution, and screening applications. 

Molecular Biology 
For molecular biology applications, VersaTip can automatically 
pick up micro tips to handle very small volumes, switch to larger 

seconds, and you have the most efficient robotic liquid handler 
your lab can own. 

Now, there's no need to compromise. Demand the 
MultiPROBE with VersaTip - the first robotic liquid handler 
that adapts to your assays. 

Packard Instrument Company, 800 Research Parkway Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 FAX: 203-639-21 72 
Web Site: http://www.packardinst.com Email: webmaster@packardinst.com 

Packard International Offices: 
Australia 03-9543-4266 or 1 800 335 638; Austria 43-1 -27025C4; Belgium 31 (0)2/481.85.30; Canada 1-800-387-9559; Central Europe 43 456 2230 015; Denmark 45-43909023 or 45-43907151 ; 
France (33) 1 46.86.27.75; Germany (49) 6103 385-151; Italy 39-2-3391079W8; Japan 81-3-3866-585; Netherlands 31-50-549 1296; Russia 7-095-259-9632; Swbdand (01) 481 69 44: 
United Kingdom 44 (0)118 9844981 Circle No. 30 on Readers' Service Card 



UNLEASH AWESOhr' 
PROTEIN ANALYTICAL I 

It's Not Fiction. 
You don't often hear the word 

"awesome" used to describe ana- 
lytical instruments. But Finnigan's 
LCQ" with SEQUESTTM delivers 
truly awesome speed and power 
in protein analysis. 

We've paired our MS/MS ion 
trap technology with new web 
browser SEQUEST software, 
breaking all barriers for automatic 
library searching. As genomic data 
bases expand, so do SEQUEST's 
productivity gains. 

The LCQ also provides MS/MS 
performance for the price of many 
MSonly instruments. This makes 
LCQ's breakthrough performance 
available for routine analysis in 
addition to high-end research. 

This powerful, versatile mass 
spectrometer provides primary 
protein sequence information 
quickly and accurately, often 
requiring less than one-tenth the 
amount of sample needed by 
traditional instruments. 

Plus, LCQ easily identifies 
proteins and their modifications, 
even in complex mixtures. 

It takes a lot to get us this 
excited over a new system. Share 
in the excitement by calling your 
nearest Finnigan office or visiting 
our website: 

* Australla Tel. 02 9898 1244 
Austrla Tel. I 523 26 I1 0 
France Tel. I 691 8 881 0 
Germany Tel. 061 03 4080 
Italy Tel. 2 95059 266 
Japan Tel. 03 3372 3001 
Netherlands Tel. 0318 527266 
People's Republic of China 
Tel. 01 0 6841 8790 
Spain Tel. 91 661 0642 
Sweden Tel. 08 6800101 
United Kingdom Td. 01442 233555 
U.S.A. Tel. 408 433-4800 

A subsidiary of ThermoOwDt Cwpontion 

Circle No. 40 on Readers' Service Card 



Advanced MuIticycIer 

The new T3 Thermocycler 
is  the successor to  the famous 
TRIO-Thermoblock. 
3 highly integrated but independently 
operating blocks allow high 

fas t  optimisation of sophisticated 
reactions. 

-1 dent blo i 
tor 0.5ml tubes, O.rml tubes 

or 48-well microtiter plates 

Simubneous experfmen* 
with different tube format, 

4 different models 
3x48 (0.2ml), 3x20 (0.5ml), 2x48 
and 1x20, 1 x48 and 2x20 

~ i t h  pressure control 

y U I B ~ I C I Y  with 6 lines and 42 
characters each line gives the user a 
permanent update on current status 
of all'three blocks during the run 

CU~'SOC+ keys for fast scrolling of 
display 

a Whatman company 

Biometra GmbH (Germany) Tel: +49 (0)551/50 68 60 Fax: 4 9  (0)551/50 68 666 
e-mail: infoObiometra.co.uk internet: http://www.biometra.de 
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Within budget. Without compromise. 

ficeptional value 
--. 

Cal I 

The New GeneAmpe 
PCR System 9700 

Until now, d e a h g  on the best t h e d  qcler 
for your lab often meant choosing between 
superior performawe and affordability . 

Not any more. 

Because now, there's an entirely new 
thermal cycler that gives you more of what 
you're looking for. 

That thermal cycler is the GeneAmp' 

The GeneAmp PCR System 9700 com- 

of this into one com- 
pact instrument that 

lab bench-and into 

Find out how the 
GeneAmp PCR System 

-5224. Outside the U.S., 

7) 38o.8500 Far (047) 3808505 
Mexlar Tel 52-5651-7077 Fax 52-5-5- 

- - -  - 

to order 



edited by PHIL SZUROMI 

Excess x-rays 
Young stellar objects (YSOs) 
produce much greater x-ray 
emission than more evolved. 
young sunlike stars. Shu et d .  (p. 
1475) discuss how the time-de- 
pendent interaction of the mag- 
netosphere of the YSO with a 
surrounding accretion disk could 
produce excess x-rays. They 
modified their "x-wind" model 
of this interaction to include 
fluctuations that will occur in 
the magnetic fields that connect 
the YSO and the accretion disk 
because of their differing rota- 
tion rates. Such processes would 
enhance x-ray flaring and also 
help explain the formation of 
chondrules (which requires re- 
peated cycles of melting and 
cooling of the particles) and 
their abundances of short-lived 
radioactive element (created by 
x-ray bombardment). 

Electrons over metals 
Image potential states are ex- 
cited electronic states above a 
metal surface; these are weakly 
bound electrons that have a rela- 
tively long lifetime. Hofer et'd. 
(p. 1480; see the Perspective by 
Plummer, p. 1447) used two- 
photon photoemission spectros- 
copy on a femtosecond time 
scale to show that the periodic 
motions of these electronic 
states can be observed in real 
time. The observed dynamics re- 
flect the isolated quantum states 
for low quantum states, and the 
coherent phenomena arise from 
simultaneous excitation of sev- 
eral states for higher quantum 
states. For these higher quantum 
states, oscillations with a period 
of 800 femtoseconds were ob- 
served, and the electrons could 
travel as far as 200 angstroms 
from the surface. 

Sulfur strands 
Bacteria have recently been rec- 
ognized to be particularly impor- 
tant in mineralization. Taylor 

Cdc25 and the cell cycle 
The cell division cycle is arrested when cells contain damaged DNA, 
and failure of this "DNA damage checkpoint" may contribute to the 
generation of cancerous cells. The phosphatase Cdc25 is a critical 
regulator of the cell cycle that dephosphorylates and activates the 
cyclin dependent kinase Cdc2. Three reports present evidence that 
signals initiated in response to DNA damage act to inhibit cell 
division by causing phosphorylation and inactivation of Cdc25 (see 
the Perspective by Weinert, p. 1450). Fumari et d .  (p. 1495) studied 
the requirement for Cdc25 for cell cycle arrest in fission yeast exposed 
to irradiation, and implicated the protein kinase Chkl as the enzyme 
that phosphorylates Cdc25. Peng et d .  (p. 1501) found that human 
Cdc25C is regqlated by phosphorylation of a specific serine residue. 
Mutants lacking this serine residue did not bind to 14-3-3   rote ins 
(which may coitribute to regulation of Cdc25 activity) anh, when 
overexpressed, allowed cells to escape cell cycle arrest in response to 
DNA damage. Sanchez et d .  (p. 1497) cloned the human Chkl 
protein kinase. They show that it may mediate the direct phosphoryl- 
ation of human Cdc25 and thus inhibit entry of cells into mitosis. 

and Wirsen (p. 1483) now de- 
scribe a bacteria that produces 
long filaments of pure sulfur. At- 
tachment of these strands may 
help the bacteria persist in areas 
where fluids are venting. The 
filaments may also explain the 
origin of abundant sulfur par- 
ticles emitted at hydrothermal 
vents and sulfur mats. 

w 

Big craters 
on little bodies 

Vesta is one of the brightest and 
largest Earth-crossing asteroids. 
Its brightness is related to its dis- 
tinctive composition for an as- 
teroid: The basaltic surface of 
Vesta makes it a prime candidate 
for the source of the basaltic 
achondrite meteorites (such as 
howardites, eucrites, and diog- 
enites). Thomas et d .  (p. 1492; 
see the cover) observed Vesta 
during its 1996 closest approach 
to Earth with the Hubble Space 
Telescope and found a huge im- 
pact crater near its south pole 
that has a comparable diameter 
to the asteroid itself. This huge 
crater provides a probable source 
for the basaltic achondrites and a 
familv of smaller basaltic aster- 
oids ;hat may be larger ejecta 
fragments from the impact event. 
In addition, these images of 

Vesta suggest that relatively 
small celestial bodies in our solar 
system can survive relatively 
large impacts. 

Conditional mutators 
in tumor development 

A subset of human cancers have 
defects in genes encoding mis- 
match repair (MMR) proteins. 
These defects have been postu- 
lated to generate a mutator phe- 
nome  that drives the accumula- , . 
tion of mutations required for 
tumor development. In studies 
of MMR-deficient tumor cell 
lines, Richards etd. (p. 1523; see 
the Perspective by Loeb, p. 
1449) found that mutations ac- 
cumulated at high frequency 
when the cells were maintained 
at high density but not when the 
culture conditions allowed rapid 
cell growth. This "conditional 
mutator" phenotype may be im- 
portant in intact tumors, where 
the microenvironment often 
limits cell growth. 

Responses to estrogen 
Estrogen therapy has been 
widely used to reduce the effects 
of menopause; however, hor- 
mone replacement has been im- 

plicated in increasing the chance 
of breast cancer. Some anti- 
estrogens are used for the treat- 
ment of breast cancer, but these 
agents can increase the chance 
of other cancers. In an effort to 
better understand estrogen sig- 
naling, researchers have exam- 
ined the transactivation proper- 
ties of the two estrogen recep- 
tors, ERa and ERB. Paech et al. 
(p. 1508; see the news story by 
Pennisi, p. 1439) report that the 
two receptors signal in different 
ways, depending on the ligand 
and the promoter response ele- 
ment. This differential action 
suggests that the receptors par- 
ticipate in different regulation 
pathways and presents possibili- 
ties for future pharmacological 
research. 

Asymmetry across 
the synapse 

The protein PSD-95 is found on 
the postsynaptic (receiving) side 
of synapses, the cell-to-cell com- 
munication ports between neu- 
rons. Three regions of the pro- 
tein, the PDZ domains, hold 
other molecules at the synapse. 
Potassium channels, the N-me- 
thyl-D-aspartate (NMDA) re- 

ceptor, and nitric oxide synthase 
bind to two of the PDZ domains; 
Irie et d .  (p. 1511) now show 
that the third PDZ domain binds 
to neuroligins, a transmembrane 
protein whose extracellular por- 
tion binds to another transmem- 
brane protein on other cells, 
neurexin. This interaction could 
~rovide the basis for the asvm- 
metrical junction of the synapse. 

www.sciencemag.org SCIENCE VOL. 277 5 SEPTEMBER 1997 



GENESYS 
I 

Technolog ies .  I n c .  GeneSys Technologies sets a new standard for throughput and quality in 

DNA fragment analysis and sequencing. 

The GTI-9600TM From GeneSys Technologies 

96 Lanes- The key to  the GTI-96WTM's productivity and performance is  Horizontal 

Ultrathin Gel Electrophoresis. HUGE employs an ultrathin 75-micron gel, 

600 Bases- combined with a water-cooled gel cassette.This system permits 

Visit Our Display 
At m e  Genome 

Sequencing And 
Analysis Conference, 

Hilton Head, SC, 

significantly higher voltages during electrophorc 

resulting in unmatched separation speed. 

GeneSys Technologies' patented simultaneous 

four-color detector collects 1,000 pixels 

across the gel every 0.75 seconds.This 

resolution allows the detector to  provide 

accurate lane finding and fragment identificatic 

The GTI-9600TM is a complete DNA analysis system incorporating 

proprietary HUGE technology, automated four-color fluorescence 

detection, CartographerTM sequencing and genotyping software, and 

optional robotic components for automated sample loading. 

For more information about 

-L this HUGE advance in DNA 

analysis technology, contact: 

GeneSys Technologies, Inc. 

at 888-7 1 5-HUGE or  

info@genesys-tech.com. 

The 
difference is... 

I E l e  r p h - o  

GeneSys Technologies. Inc. I I 0 0  Dallas Street. Sauk City, W I  53583 608-643-4 166 FAX 608-643-5048 
Circle No. 34 on Readers' Service Card 
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Take your biology class beyond the classroom. 
Teacher-you've got friends in high places. 

Visit the Access Excellence" web forum 

for out-of-this-world science information. 

Along the way, you'll join teacher discussions, 

connect with leading international scientists, 

and get proven lab ideas from your 

colleagues. Input like this can help you expand 

your thinking beyond the classroom, so your 

students can get more out of biology. 

log on to www.c~ene.com/ae .. - 

and connect with 50,000 of your colleagues. 
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