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7 The Secret of Making 
Ultra Pure GC Gas 

Just plug in your gas generator and 
get a continuous supply of ultra pure 7 

gas for predictable GC operation. 

Ultra Pure Hydrogen Generator 
Proven in over 10,000 installations worldwide, 
Packard's hydrogen generator technology has often 

2 - been copied, but never matched. 

, Thanks to its exclusive SPE@ (Solid Polymer Electrolyte) 
Electrolyzer, a Packard system does not require a liquid 
electrolyte to produce hydrogen. Simply supply deionized 
water and a standard electrical supply to generate continu- 
ous, pure, clean hydrogen at flow rates for canier gas usage. 

Since there is no need to replenish the system with a caustic 
electrolyte, there are no personal hazards involved in using 
a Packard hydrogen generator. It complies with all OSHA 
safety regulations, and it is the only system certified for 
laboratory use by CSA, UL and IEC 1010. 

t UHP Zero Air Generator 
I To further save you the inconvenience and costs of 

replacing gas cylinders, Packard introduces a new 
UHP Zero Air Generator. 

Within minutes, you can convert your house air into a 
UHP zero air source. Just connect the system to a standard 
electrical outlet; wait a few minutes to warm up the catalyst 
of the convertor; and your UHP zero air generator is ready 
to deliver up to 2500 ccjminute of hydrocarbon-free air. 

Unlike other zero air generators, Packard's system automati- 
cally compensates for ambient temperature and line voltage 
variations. Absolute temperature control of the convertor 
guarantees years of stable, maintenance-free operation. 
That's why this 
UHP zero air 
generator will 
pay for itself in 

It's no secret'at all just six months 
of operation. 

Pure, clean, high quality gas. That's what you get when you 
plug your Packard Ultra High Purity (UHP) gas generator in Call Packad for 
a standard electrical outlet. No need to handle hazardous more information 
cylinders or wony about safety regulations. on our new 

hydrogen and 
UHP zero air 
gas generators. 
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FIUtLI I Y "" 
DNA Sequencing System 

Simply Better. 
Now, You Have A Real Alternative. 

Sequwc \.  1.0 FIDELITY ' 

Template: pUC19 (a-%) 

For Research Use Only. Not for use in diagnostic p d w e s .  mlELllY is a trademark of Oncur, Inc. 
Sequenase is a trademark of United States B ' i m i c a l  C v t i o n .  
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Introducing the 
Oncor FIDELITY" 
DNA Sequencing 
System, with better 
resolution on 
double-stranded 
DNA. 

See how much better 
manual sequencing 
can be. 

Call Oncor today at 
1-800-776-6267. 

GLOBAL SOURCES 
PERSONAL SOLUTIONS 

209 Perry Parkway 1-800-77-ONCOR 
Gaithersburg, 301-963-3500 
MD 20877 Fax: 301-926-6129 

http://www.oncorinc.com/home 
techsvc@oncor.com 
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Abundant carbon 
It is often assumed that the solar 
system was formed from matter 
that is representative of the gal- 
axy as a whole, and thus solar 
carbon abundances can be used 
to gauge the abundance of car- 
bon in other stars and in inter- 
stellar dust. Snow and Witt (p. 
1455) review evidence which 
shows that carbon in the sun is 
significantly more abundant 
than in other stars. This over- 
abundance of carbon has im- 
portant implications for models 
of nucleosynthesis in superno- 
vae and for models of interstel- 
lar dust formation. 

Nailing down the core 
Knowledge of the phase diagram 
of iron at high pressures and 
temperatures is key for predic- 
tion of the temperature and 
composition of Earth's core. 
Yoo et al. (p. 1473) obtained in 
situ x-ray diffraction measure- 
ments from samples in a laser- 
heated diamond-anvil cell to 
identify phases of iron directly. 
The results show that hexago- 
nal close-packed iron (E-Fe) has 
a wide stability field at highpres- 
sures and temperatures and is 
the likely stable phase at condi- 
tions of the solid inner core. 

Surfactants on surfaces 
Surfactants adsorbed on atomi- 
cally smooth surfaces might be 
expected to form simple mono- 
layers and bilayers. Manne and 
Gaub (p. 1480) found instead a 
variety of morphologies in their 
atomic force microscopy studies 
of quaternary ammonium cation- 
ic surfactants. Half-cylinders 
formed on hydrophobic surfaces, 
full cylinders formed on mica, and 
spheres formed on amorphous 
silica. Such variations could find 
use in surface patterning. 

edited bv PHIL SZUROMI 

A cool brown star 
The nuclear reactions that light up the sun can only occur if a star's 
mass exceeds 0.08 solar masses; objects smaller than this are called 
brown dwarfs. Oppenheimer et al. (p. 1478; see the news story 
by Glanz, p. 1435) report spectroscopic measurements of an 
unusually low-luminosity brown dwarf, the recently discovered G1 
229B, that has a mass approximately 20 times that of Jupiter. 
Absorption features in the spectra indicate the presence of meth- 
ane and water vapor, which implies a surface temperature below 
1000 K. The spectra are quite different from those seen in stars and 
instead bear a greater resemblance to the spectra of Jupiter. The 
characterization of such objects is necessary to understand whether 
they could constitute a dominant species in the galaxy. 

Closing the trap . 

Processes such as self-assembly 
and molecular recognition, 
hallmarks of many biomole- 
cules, can also be by 
synthetic analogs. Meissner et 
al. (p. 1485; see cover) have 
designed and synthesized a mol- 
ecule which, in the presence of 
suitable guest molecules, self- 
assembles to form a dimeric 
spherical complex that can en- 
capsulate rather large guest mol- 
ecules, such as derivatives of nucleic acid counterparts in the 
adamantane and ferrocene. translational apparatus. 
Such complexes could find use 
as reaction vessels or drug deliv- 
ery systems. 

Tu complex 
Elongation factor Tu (EF-Tu) 
is a guanosine triphosphate 
(GTP)-binding protein that 
delivers the aminoacylated 
transfer RNA to the empty A 
site on the ribosome, a key step 
in chain elongation during pro- 
tein synthesis. Nissen et al. (p. 
1464; see the Perspective by 
Moore, p. 1453) present an x- 
ray structure of EF-Tu in a com- 
plex with phenylalanine trans- 
fer RNA and a GTP analog. 
The overall shape of the complex 
is similar to that on the translo- 
cation factor, EF-G-GDP, sug- 
gesting a type of "molecular 
mimicry" between protein and 

Enhancing estrogen 
Efficient coordination of cellu- 
lar responses to hormones re- 
quires cross-talk between vari- 
ous signaling pathways. Kato et 
al. (p. 1491) report that mito- 
gen-activated protein (MAP) 
kinase, which is activated in 
cells treated with peptide growth 
factors such as insulin and epi- 
dermal growth factor, can phos- 
phorylate the receptor for the 
steroid hormone estrogen. Ac- 
tivation of MAP kinase in trans- 
fected cells resulted in increased 
estrogen-induced transcrip- 
tional activity of the estrogen 
receptor. In this way, regulation 
of transcription by estrogen can 
be modulated by growth factors 
or other agents that influence 
the activity of MAP kinase. 

Calcium channel 
feed back 

Unlike other voltage-gated ion 
channels, the L-type calcium 
channel is inactivated by a high 
concentration of the ion it trans- 
ports, Ca2+. This feedback inhi- 
bition controls the Ca2+ flux 
into many types of neuronal and 
muscle cells and is critical, for 
example, in the regulation of 
contraction strength in heart 
muscles. De Leonet al. (p. 1502) 
identify the likely molecular 
mechanism for this inactivation. 
A region in one of the subunits 
that make up the L-type cal- 
cium channel contains a Ca- 
binding motif-an EF hand- 
that is responsible for the sensi- 
tivity of the channel to Ca con- 
centration. Donation of this 
domain to another channel 
that is insensitive to the sur- 
rounding Ca concentration 
confers Ca inactivation. 

Natural selection 
What role does natural selec- 
tion play in setting up the pat- 
terns of variation among popu- 
lations? Taylor et al. (p. 1497) 
looked for selection in field 
populations by using a combi- 
nation of molecular genetics, 
evolutionary biology, and agri- 
cultural entomology. They ex- 
amined the heterogeneity in a 
known insecticide resistance 
locus (a voltage-gated sodium 
channel) in a generalist crop 
pest (the tobacco budworm) at 
four different locations in the 
United States exposed to differ- 
ent levels of pesticide. The pat- 
terns of heterogeneity at the 
sodium channel locus differed 
markedly in the different popu- 
lations, but a control allele did 
not. The correlation between 
insecticide resistance and allelic 
diversity suggests that differen- 
tial (or natural) selection does 
indeed occur. 
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U.S. Civilian Research & Development Foundation 
for the Independent States of the 

Former Soviet Union I 
announces the 

COOPERATIVE GRANTS 
PROGRAM 

Teams of scientists and engineers from the U.S. and 
the former Soviet Union may apply jointly for two-year 
cooperative grants ranging from $10,000 to $80,000 
in any area of civilian research and development. 

Applications due March 1, 1996! 

For application materials, please contact: 

U.S. Civilian Research & Development Foundation 
1800 North Kent Street, Suite 1106 

Arlington, VA 22209 
USA 

Tel: 703-526-9720 Fax: 703-526-9721 
E-mail: information@crdf.org I WWW: htt~:Ihuww.internext.comIcrdf 
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Designed for 50 rnL Centrifuge Tubes 

The SteriflipTM Filter Unit is a disposable, sterile, vacuum-driven 
device ideal for sterilizing tissue culture media, microbiological 
media and other biological solutions. To filter, just attach the unit to 
a 50 mL centrifuge tube and flip i t  over. The Steriflip device is: 

Convenient- Filter from the same tube used to mix the sample 

Easy- No transfer of filtrate. Collect in a 50 mt centrifuge tube 
for easy use or storage 
Economical - Less plastic waste 

Best of all, the Steriflip device uses the Millipore Express (PES) 
membrane for fast flow and low protein binding. Filter samples in 
half the time without sacrificing recovery. 

Call or fax for more information. U.S. and Canada, 
call Technical Services: 1 -800-MI LLIPORE (645-54761; in Japan, 
call: (03) 3474-91 1 1 ;  in Europe, fax: +33.88.38.91.95. 

MICLIPCQE h~ C&mcG ON INTERNET: A URL v-r rc a .r T i r t  

http://www.millipore.com/steriflip 
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On the Leading Edge Our B U S ~ ~ ~ S S  IS Cytokines vv  .-yt.c%..$;* ,- ,. . T, A? .....,b2, .5 -::I *$,,;-. . 
Since 1988, PeproTech has been devoted to the devel-:p!z ' 

of Developing* Gds:i; opment and mabL'facture of recombinant cytokines for li - - 

- . life science research, Wkhave developed cost-effective ,4* . 
7 ,- Recombinant Cyt0kines f%l . + m i ~  fix the M;r+nercial pmiiuc&n of over 70 ;;. :,,:; , 

~I&?~1;~.gicnll~-ac$jve cytokines of utmost purity and , 

for Life Science Research ,k7 :<$$We p., to becOrn&a world leader in this field. , ' , 
-* . - -$$ - .-->-: 

ow Product Development .-,-+- ,*: 
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. , . 
requests, we have added a complementary line of ,g&. 

." f - 
monoclonal and plyclonal antibodies, 

- + a  .+ Together We're Better 
' ' An important aspect of PeproTech's 

the creatfon of collaborative efforts 
research groups pioneering the 

HUMAN GROWTH FACTORS & CYTOKINES communication. We welcome investigators to collabo- 
rate with us toward the' development of exciting new 
cytokine products. 

TORS & CYTOKINES 

Aflordable, euality Products 
OKlNES PeproTech's products m beii made available at 

quantities ranging from a few micrograms to several 
k3 milligrams and are offered at the lowest possible price. HUMAN & RAT NEUROTROPWIC FACTORS . , .-i. 

Our standard size package is now being offered at a A ,: *: 

reduced price of $170. We guarantee quality products, , 

ONOCLONAL & POLYCLONAL ANTIBODIES 
, ; ' 

technical support, and quick delivery. : i> ,,c.L~,. 

PEPR~TECH INC 
' I  : I 0 ' #  I  I '  

Princeton Business Park in Europe contact 
5 Crescent Ave, G2 PeproTech EC Ltd. 
P.O. Box 275 23 St. James's Square 
Rocky Hill, NJ 08553 London SW 1 Y 4JH 
Tel: (800) 436-9910 England 

(609) 497-0253 Tel: 0171 603 8288 
Fax: (609) 497-032 1 Fax: 017 1 603 8233 
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What appears to be a simple filter is actually an on-line gateway to laboratory 
filtration techniques. Looks can be deceiving. This unassuming filter actually links you to our Internet 

site (URL: http://www. millipore.com), expert phone support and volumes of research and references. For 

laboratory analysis help, log on or call 1-800-MILLIPORE in the U.S. In Europe, fax to +33-88.38.91.95. 

In Japan, call (03)3474-9111. And use the filter with more behind it 

MILLIPORE 
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The Alfred I?. Sloan Foundation 

begins with Dark Sun, Dream Reaper and Turbulent Skies 

Technology. Some people loathe and fear it. in ways that enrich, rather than mar, our 
Some people love it too much. No  matter: lives and our planet, the Sloan Foundation is 
the 5.5 billion human beings who inhabit the launching a series of distinguished books-at 
earth today cannot live without it. To help us once authoritative and engrossing-for the 
understand it, make wise use of it, employ it general reader. The first three follow. 

Richard Rhodes tells 
the secret story--scientific, 

technological and political- 
behind the hydrogen bomb. 

The Pulitzer Prize-winning author of 
The Making of the Atomic Bomb 
tells an essential story-a cautionary 
tale of mythic proportions--of the 
technological era. 

"A book of formidable range ... meld- 
ing previous scholarship with an 
abundance of fresh material ... writ- 
ten with a sharp eye for anecdote, 
character and political context... 
brilliantly rich and vivid." 

-New York Times Book Review 

Craig Canine lets us share the 
sawy and the suspensethrough 

13 years-f a contemporary 
American inventor. 

His story--of a Kansas farmer whose 
invention may someday change the 
way grain is harvested throughout 
the world-illuminates America's 
agricultural history. 

"Can a farm machine seem as vivid 
as a character in a story? The Bi- 
Rotor reaper does, as we follow two 
Kansas cousins and their dream of 
creating the perfect harvesting 
machine...)\ remarkable story of 
modern farming." -Tony Hiss 

T.A. Heppenheimer 
shows us how America's 

$200 billion aviation industry 
was born and took flight. 

The fascinating story-from the end 
of World I to the present-of dare- 
devils and innovators, of the power 
of big business, and the awe-inspiring 
achievements of modem technology. 

"An important addition to the 
history of technology as well as busi- 
ness. [The author] is as gifted at 
explaining the development of the jet 
engine as he is at tracing the rise and 
triumph of the aircraft industry over 
ground transport."-Publishers Weekly 
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