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In 1954, Packard introduced the world's fmt liquid These instruments even test their own performance 
scintillation counter (LSC): the Tri-Carb 314. In both automatically. ;$; pyc2.&&-&$ pq4* Yy-;F *%; 

name and model number, it heralded a new era of biologi- ~ o d a ~ ~ ~  ~ r i - ~ ~ b ~  are designed for the future with multi- 
cal research: sensitive, accurate, and convenient measure- single key counting, sample analysis, data Processing 
ment of 'H and 14C. For 40 years, Packard LSC innovations with your choice of software, and final answer output. 
have consistently set the benchmarks against which other Direct networking lets you automatic~y send results 
LSC's are compared. where you want them. And, with the available OSD" 
Now, there's a whole new generation of Tri-Carbs: the operating system and Packard's Windows-based 
2100,2300, and 2700 series LSC's. Different by design, ChroniCalm database software, you can easily customize 
today's Tri-Carbs are 386 or 486 computer controlled your own complete assay quality control system. 
analyzers. These new Tri-Carbs reduce background by a There's even more, so call today and ask for information 
factor of ten, cut cocktail use in half, slash waste dis sal about the new Tn-~arb 2100, 2300, and 2700 LSC.~. 
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the needs-and budgets-of bioresearchers. After a 
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by the leaders in peptide synthesis. With our integrated 
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In their cups 
Many organic molecules that ad- 
sorb onto a clean metal surface 
are held in place by relatively 
weak intermolecular forces. 
Schierbaum et al. (p. 1413) have 
used self-assembly to adsorb or- 
ganic molecules that, through 
molecular recognition, can se- 
lectively adsorb a small nonpo- 
lar organic molecule, C,C14. The 
cup-like resorcin[4]arene mono- 
layer adsorbed on a gold surface 
increased the desorption tem- 
perature for adsorbed C1C14 
molecules. Such self-assembled 
layers could have applications 
as highly selective sensors. 

kilodalton subunit, Ku80, is the 
product of the human DNA re- 
pair gene XRCCS. Thcy found 
that introducing the gene that 
encodes Ku80 complemented 
the xrs-6 mutation in Chinese 
hamster ovary cells that leads to 
defects in repair of DNA double- 
strand breaks andV(D) J recom- 
bination. Study of the role of 
Ku protein in these processes 
may also shed light on the ac- 
tion of DNA-dependent protein 
kinase,'in which Ku serves as a 
DNA-binding component. 

G protein structures and GTP hydrolysis 
A crucial step in signal transduction by G proteins is the hydrolysis 
of guanosine triphosphate (GTP) to guanosine diphosphate (GDP). 
However, hydrolysis of GTP by G, subunits such as Gial is actually 
quite slow, usually only a few hundred times faster than the 
background rate, and unraveling the mechanism has proven diffi- 
cult. Coleman et al. (p. 1405) present crystal structures of the Gial 
subunit complexed with GTPyS and with GDP.AlF4-. These stud- 
ies show that two highly conserved residues, Glnzo4 and Arg178, 
stabilize the transition state-the former helps orient the nucleo- 
philic water molecule, while the latter helps stabilize negative 
charge that builds up on the y phosphate oxygen atoms. 

this reaction with a vanadium 
reaction that reduces oxygen to 
create a working fuel cell based 
on methane. This system oper- 
ates at relatively low tempera- 
ture (120°C) compared to hy- 
drogen cells (700" to 900°C). 

rium, a state which at the low 
densities involved must take 
million of years to attain. 

In the blood 
Recently the cytokine that regu- 
lates platelet  production,  
thrombopoietin (TPO) ,  was 
purified and cloned. Gurney et  
al. (p. 1445) have investigated 
the specificity of TPO for its 
receptor, c-Mpl, in mice that 
have had this gene deleted. 
These mice were normal except 
for a marked decrease in plate- 
let numbers and high concen- 
trations of circulating TPO. 
Such results are important in 
considering the possible side ef- 
fects of administering TPO to 
immunodeficient patients. 

Catalyst tips 
Numerous scanning tunneling 
microscope (STM) studies have 
been reported of surfaces that 
can act as catalysts. McIntyre et 
al. (p. 1415) have used a plati- 
num-rhodium STM tip itself as 
a catalyst to hydrogenate car- 
bonaceous layers on a platinum 
surface. When short voltage 
pulses were applied to these tips 
operating in predominantly or 
pure hydrogen environments, 
hydrocarbon clusters near the 
tip were rehydrogenated. 

Underlying causes 
Two reports examine possible 
temporal and spatial connec- 
tions between earthquake3 and 
faults in California. Stein et  al. 
(p. 1432) modeled how stress 
was transferred due to large 
earthquakes in Los Angeles. 
Their results suggest that quakes 
in 1933 and 1952 slightly in- 
creased stresses on the fault that 
ruptured in the 1971 San Fer- 
nando quake, and that  this 
quake increased stresses on the 
fault that ruptured in the 1994 
Northridge quake. Brocher et 
al. (p. 1436) examined the deep 
structure of the San Andreas, 
Hayward, and other faults near 
San Francisco. Seismic data re- 
vealed a prominent subhoriz- 
ontal reflector at a depth of 
about 15 kilometers that may 
be a detachment surface that 
truncates the shallow faults. 

Our place in space 
The solar system resides in a 
cloud of interstellar gas that ap- 
pears to be the quiescent rem- 
nant of a supernova explosion 
of uncertain age. The ionized 
gas in the cloud imposes absorp- 
tion lines on spectra of nearby 
stars, and Frisch (p. 1423) used 
the wavelength and strength of 

Who's who 
A major unsolved mystery in 
evolution is the genetic basis of 
speciation. O n e  significant 
cause of speciation may be mat- 
ing discrimination. Coyne et al. 
(p. 1461) show that one factor 
in sexual isolation for several 
Drosophila species is differences 
in the hydrocarbons of the fe- 
male chicle. When females of 
different fly species are crowded 
together, the cuticular hydro- 
carbons can be transferred be- 
tween females of different spe- 
cies and can subsequently alter 
male sexual behavior toward 
females of another species. 

Fuel for thought 
Practical fuel cells are powered 
by hydrogen, which is not a pri- 
mary energy source. For ex- 
ample, alkanes such as meth- 
ane, which is abundant in natu- 
ral gas, are steam-reformed to 
generate hydrogen; direct oxi- 
dation of alkanes in fuel cells is 
slow. Bergens et al. (p. 1418) 
have taken advantage of reac- 
tion in which platinum black 
adsorbed on graphite oxidizes 
methane to  carbon dioxide 
while converting iron (111) to 
iron (11) in concentrated sulfu- 
ric acid solutions. They coupled 

lines in several stellar spectra to 
reconstruct the geometry of the 
cloud, the sun's position within 
it, and its ionization state. Our 
system appears to be skating 
along just inside the cloud, sug- 
gesting that we entered it no  
more than a few thousand years. 
Comparison of lines due to dif- 
ferent elements indicates that 
the gas is in ionization equilib- 

Role in repair 
The Ku protein, a heterodimer 
that was originally identified as 
an autoantigen in sera, is known 
to bind to the  free ends of 
double-stranded DNA. Taccioli 
et  al. (p. 1442) show that its 80- 
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With the release in 
1989 of Oligo Primer 
Analysis Software, 
researchers using 
PCR and DNA 
sequencing were get- 
ting a powerful new 
tooL Soonitbecamethe 
standard by which all 
others were measured. 

Now, NBI has ush- 1 
ered in a worthy succe4 
sor: Oligo 5.0. And all of 
a sudden, everything else 
seems prehistoric. L 

So powerfuL yet so easy. Just dids 
la any o a o  h r  instant a n w s .  '; J$ 
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BElTER PCR', $$ 
PRIMERS, BY;$:$$ 
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I 
intenigently, and so 
intuitively, it could 
render all lesser 
programs extinct. 
Here are some other 
notable advancements: 

With a new oligo 
database and order -- 
feature, you can down- 

- load primer selections 
and user data to an 
order form. Just print 

, Imd send it to your I' -,.' synthesis ', In addition, provider. hybridi- 

%tion time can now be 
calculated for any DNA 
segment You dso gain 
back-translation capabil- 
ities, which no other 
program offers. Plus a 
host of other eye-popping 
enhancements. 

SEE1 N C  IS 
BELIEVI NC. 

To fully appreciate th;: 
magnitude of Oligo 5.0, ask 
us for a free demo disk - 

If you're big on PCR, here's Whafs more, it calculates (PC or Mac). In 
something you can sink your optimal annealing temperature, North America 
teeth into. muse with oligo 5.0, PCR product composition, and elsewhere, 
you have the ultimate program various Tm calculations, and call (800)747-4362 
for selecting all optimal PCR extinction coefficients. or (612)550.2012. Or 
primer pairs from any But perhaps most fax (612) 550.9625. 
DNNRNA sequence impressive is what  mope, YOU can call US at 
file. In seconds. we'veadded:Ue 47222001r/orffx4722200189. 

Its easy-to-use LCR analysis, a GC In Japan, call 077543-7231 or 
search function selects clamp, primer 'I'm fax 077543-9254. You may also 
primers which are not matching, highly contact us by Email: hbi@ . 
only unique, highly amra t e  false prim- biotechnetcom. 
specific, and cross- AII optimal PCR p h  pairs are ing checks, and nest- With software this powerful, 
compatible, they're listed with complete analyses. ed primer selection. imagine the possibilities. Some 
also free of dimer, hairpin, and THE EVOLUTION could even be gigantic. 
sequence repeats. Oligo 5.0 even 
searches for sequencing primers 

OF OLlGO: HIGHER 
and hybridization probes. So 

INTELLlcENcE. d l i g o  P 
you can design the best possible Oligo 5.0 - for Windows or Primer Analysii Software from 
primers by simply lifting a iinger. Mac - works so efficiently, so 

i 
National Biosciences, Inc. 
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For information on PC, circle' k e r  service numbeb MaClnUwh, circle 25. 4 ,a\' 
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The Start Of Something Big: Ribonolactone 
D-Ribono-l , Clactone and its 2,3-0-isopropylidene 
derivative have been the starting points for the synthesis 
of a wide variety of natural products, C-glycosides and 
carbocycles. We now offer both of these important chiral 
starting materials, in addition to our wide selection of 
other sugar iactones. All are available in quantities to 
meet your needs; research through scale-up. Write or 
call for a technical brochure and price list and see how 
Ribonolactone can be the start of something big for you. 

PFAMSTIEHL LABORATORIES, IWC. 
The source for carbohydrate chemistry 
1219 Glen Rock AvenueMaukegan, IL 60085-0439 
Tel.: 1 -7081623-0370rToll Free:l-8001383-0126 
FAX:708/623-9173 
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FOURTH INTERNATIONAL 
SYMPOSIUM ON IMMUNOTOXINS 
KINGSTON RADISSON RESORT 

MYRTLE BEACH, SOUTH CAROLINA 
JUNE 8-11,1995 

SESSlONSMlORKSHOPS 
and CHAIRPEOPLE 

1. Toxin StructuMunctlon: S Olsnes, J 
Robertus, D RhGerald, J Coll~er 

2. Slngle Chaln Fv's StructureIFunctlon: 
S Carroll, B Bird 

3. Cytoklne StructureIFundlon: T Clardelll 
4. Toxin Modification: W Blatter, E V~tetta, 

I Pastan. J Murphy, F Stlrpe 
5. Novel Ligands: P Thorpe. F Pre~jers, R 

Wiley 
6. Novel Toxins: S Ramaknshnan, S Lep 

pla, A Tonev~tsky 
7. Animal Studies: D Vallera, D B~gner, C 

Slegall, R King 
8. Vascular Leak Syndrome: M Wllllng- 

ham, J Schnltzer 
9. Tumor Penetration: C Sung, M Rosen- 
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10. Immunogeniclty: M Tepper 
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For Informabon Contact 
Arthur E. Fnnbl ,  MD 
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171 Ashley Avenue 
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With B-I-T-S; the Choice is Yours. , ./ ' ' 
A Customized lhature Seardr S d c e  From BKHIS, 

w t t h  an increasing volume of journals, authors and topics to track, you need to use 
your time and money wisely. Be sure you choose B-I-T-S (BIOSIS hhmdh k k  
Spkm), the only life science information service focused to match your needs. 

B-I-T-SE The Smart Choice. 
Most information services force you to pay for references from standard profiles, but not 
B-I-T-S. To ensure that B-I-T-S references reflect your research focus, we create a personalized 
search strategy from a specially designed Profile Development Form. The result - targeted 
information that makes &I-T-S your most cost-effective choice. 

B-I-T-S supplies references from over 7,000 international life science publications. Comprehensive 
coverage, c o m b i i  with a customized search strategy, is our formula for providing you with the 
information you require. 

Put bl-I-S to W d  with Our Spcdol Offer. 
Call today for our $150 three-month introductory offer or a no-obligation estimate for 
an annual subscription: 

1 -800-523-4806 (USA and Canada) 
(2 1 5) 587-4847 (worldwide) 
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Sigma. 

Supporting 
the Future 

. of Research 
ˆ� wit ha . - 

'. Tradition 

What distinguishes a chemical company: First and foremost - service; which is Sigma's approach to supporting 

the future of research. Should technical questions arise, a Sigma specialist is available to assist you with 

the use or application of our 33,000-plus products. In addition - quality; every one of Sigma's products 

is thoroughly assayed in state-of-the-art analytical laboratories using the most demanding analytical criteria. 
. > 

Another distinguishing factor is expertise; as in Sigma's family of experts in life science research. 

Sigma's chemists are constantly at work on a wide spectrum of specialty chemicals for targeted 

areas of research, adding over 2,000 new products each year. And they're continually refining 

I and improving the products that established Sigma's 

reputation over 50 years ago. i 

Service, quality and expertise distinguish Sigma as the leading 
SIGMA#$ 
Where Science and Service Come Together. 

choice of laboratories worldwide. Weigh all the advantages and 
Call collect: 314-771 -5750, 

consider Sigma as your single source for research biochemicals 800-325-301 0, 
or contact your local Sigma office. 

and organic compounds. 
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@ vistra 
DNA S Y S T E M S  

Designed to meet the 
growing demands for 
integrated systems in 
life science research, 

Sequencing Automation 
from Cells to Gels 

The Vistra DNA Labstation offers 
complete integration with 
fluorescent sequencers. 

The T i a r a  DNA J.&&&n 625 is the only system that prqdes 'waktwaf 
automatton in DNA Template prepamtion and txqwmbg zmaiam 
are completely inte& on the Labstation, vrlzh flexile D- akil&k - 

strategies. 

NO CENTRJNGATION WlTH FMP 
Centralt~thedesignoftheLabstationisFMPN~agavel 
separation method based on magnetic pu&ic&on rhat 

lNTEGRATlON WITH FLUORESCENT SEQUENCERS 
Designed for use with f&r color &e lane fluorescent quemers, the 
Labstation offers unparAcLeB amomation, comistencg and accuracy in 
DNA sequencing. 

For compIete automation whatever your sequencing strategy 

CM nor*: 1~800*9*VISTRA (in the US.) 
h Pam?, d ((33) 1-6@64513. b 
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i!er-a44 F'a To receive your NOVABlOttlEM catalog and Peptide Synthesis Handbook please call your local distributor below. 
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 IFF- .r. Australia Germany J n Switzerld United Kingdom USA & C d  Available 
Colbiochem ( r o t h e m  Calbiochem Colbiochem Calbiochem heally 

Novobiochem Pty ltd. Novobiochem GmbH Novobiochem Jopon ltd. Novobi~hem AG Novobiochem (UK) ltd. Novobiothem Corp. worldwide 
Tel: (02) 318 0322 Tel: (06196) 63 955 Tel: (03) 5443 0281 Tel: (062) 69 19 22 Tel. (0800) 622935 Tel: (800) 228-9622 CALBIOCHEM 
Fm: (02) 319 2140 Fm: (061961 62 361 Fox: (03) 5443 0271 Fox: (062) 69 19 92 FO;: (0602) 430951 Fox: (800) 432-9622 m/Nw*srma*/ 
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-, ,,: Irm$ (09) 90 45 14 ltdy (02) 5521 3005 Jopon (03) 3279 6363 Netherknds (076) 79 57 95 Worwcly (069) 261 777 Portugd (01) 458 2209 Spuin, (91) 551 5403 Sweden (08) 742 02 50 
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FLAMING / BROWN 

MICROPIPETTE PULLER 

IF YOUR RESEARCH DEPENDS ON PIPEITES 
DEPEND ON THE P-87 PIPETIT PULLER ... 

MICROPIPETTES INJECI'ION NEEDLES 
PATCH PIPETT'ES 

Micmprocessor contro11ed and fully programmable, the 
P-87 is an easy to use, highly reproducible puller. 

With storage for multiple pipette programs, the P-87 is 
ideal as a general purpose lab puller, or for the 
investigator who utilizes a variety of techniques. 

Our technical support and quality control standads 
are the highest in the industry. - - 

9 - Sutter Instrument Company 
40 Leveroni Coun, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572 
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rom the first experiments with electricity to the genetic revolution, 
scientists around the globe have looked to the pages of 
SCIENCE for leading-edge research and scientific news. Now 

SCIENCE announces another publishing event: The SCIENCE 
1995 Calendar. This full-color calendar features: 

12 full-color mini-poster SCIENCE covers 
Oversized 9"x 12" format 
Large date blocks with major holidays 

Shipping Address (please print) Credjt cad number 

Signature 
(firsr name) Send ordets to: Ann: Comne Hams. M A S  Science Publications. Inc. 

1333 H St.. NW. Washington. DC 20005 
(202) 326-6527 FAX (202) 682-081 6 

City/State/Postal Code Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  DC Sales Tax 
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EYE MOVEMENTf 

ISCAN eye tracking 
products set the pace 
for performance and 
affordability in the 
research marketplace. 
Applications include 

+ UL rq 

fixation monitoring, 
vision research, 

4 

advertising research, 
..-v 
--% 

psycho-visual experi- and compute subject's 
ments, reading studies, point of gaze. Benchtop, 
toxicology, human head mounted & high 
factors evaluation and speed versions as well as 
drug or alcohol re- computer data analysis 
sponse measurement. software are available. 

Complete Eye Movement 
Non-invasive, real-time Monitoring Laboratory 
video image processors or component systems 
automatically measure may be provided to suit 
pupil position & size any research application. 

- .  

ISCAN, Inc. 
125 Cambridgepark Drive 

Cambridge, MA 02140, U.S.A. 
Tel: (617) 868-5353 Fax: (617) 868-9231 
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s my protein glycosylated? 

Are the carbohydrates N-linked or O-linked? 

What types of monosaccharides are present on my glycoprotein? 

How consistent is the glycosylation between my production lots? 

How do various culture conditions affect my protein glycosylation? 
. .. ..: I 

INTRODUCING THREE GLYKO FACP CARBOHYDRATE ANALYSIS STARER KITS 
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