


Where There's Gold, 
You'll Find 

Performance. 
I 

- d h  higher yield, better 
'specificity and more reliable results, discover 
AmpliTaq Goldm. 

This new version of AmpliTaqm DNA 

Polymerase provides the specificity of Hot Start 
PCR, without all the extra steps. In most cases, 
you can substitute AmpliTaq Gold directly in 

existing PCR amplification protombwithout 
re-optimization. 

You'll find AmpliTaq Gold saves time and 
money with dramatically lower drop-out rates, 
improved spedcity, and easier multiplexiug. 

It also gives you consistently better PCR mults. 
Because AmpliTaq Gold remains inactive until 
heated, conditions that lead to primer-dimer 
formation and mispriming are eliminated. 

And of course, you have the continued 

is backed by PE Applied Biosystems' exclusive 
PCR Performance Guarantee. 

So discover AmpliTaq Gold, and discover 
high performance PCR. To request information, 
call 1-800-327-3002. Outside the U.S. and 
Canada, contact your local PE Applied Biosystems 
representative. On the Internet, visit our home 
page at http://www. amplit.qgold.com, or e-mail 
pebieerkin-elmer.com. 
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DNA. L2: 0 copier, AmpliTaq DNA 
Polymerase, No Hot Stnrf. L3: 10 
copies, AmpliTaq DNA Polymerase, 
No Hot Start; L4: 10 copies, AmpliTaq 
DNA Polymeruse, manual Hot Start; 
L5: 10 copies, AmpliTaq Gold. 

PerkmwElmer PCR rmgents are devdaped and 
marmfactured by Roche Molecular Systems, Inc . 
Branchburg. New Jersey, U S A 
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pcDNA3.1 and pcDNA3.1/Zeo 

pcDNA3.1 and pcDNA3.1/Zeo are designed 
for high-level expression and ease-of-use. 
The cytomegalovirus ( 0  promoter/ 
enhancer is positioned upstream from an 
optimized multiple cloning site for maxi- 
mum expression. The bovine growth hor- 
mone (BGH) polyadenylation signal 
ensures efficient transcription termination 
and polyadenylation. To make subcloning 
simple, the vectors are available with the 
multiple cloning site in the forward (+) or 
reverse (-) orientation. For selection of sta- 
ble transformants, you've got a choice, 
neomycin (pcDNA3.1) or Zeocinm 
(pcDNM.l/Zeo). Zeocinm offers more 
rapid selection in mammalian cells than 
G418 and requires three to four-fold lower 
concentrations of antibiotic. The result is a 
cost savings of as much as 50%! 
pcDNA3.1 (+)or(-) Cat. no. V790-20 or V795-20 
pcDNA3.l/Zeo(+)or(-) Cat. no. V m 2 0  or V86520 

If it's high-level expression, efficient secre- 
tion, and simple purification you're looking 
for, look no further. With *Tag you get 
it all. Your protein is expressed from the 
CMV promoter/enhancer, while the secre 
tion signal from the V-J2-C region of the 
mouse IgG, facilitates transport of your pro- 
tein to the medium. For rapid purification 
and detection there's a Gterminal tag con- 
taining six histidine residues and the nryc 
epitope. To simplify subcloning in frame 
with the secretion signal, pSecTag is provid- 
ed in three reading frames. F i ,  the 
unique Z&im resistance gene provides 
rapid, costeffective selection in mammalian 
cell lines. .>, - _  

I + ,  

~SecTan A B. & C Cat. no. V900.20 

No matter what form 
your mammalian expres- 
sion takes-transient, sta- 
ble, or episomal; intracel- 
lular or secreted- 
Invitrogen has a vector 
for you. As the leader in 
Gene Expression prod- 
ucts, Invitrogen carries 
the largest selection of 
mammalian expression 
vectors. Every vector we 
offer is designed to help 
you reach your expres- 
sion goals easily and 
efficiently. If your expres- 
sion plans include labora- 
tory research, Invitrogen 
can help. Give us a call 
today for more information. 
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lsa;;i 02 $4 447 29 703 
l$lyM33103171 Span034502601 
Japan 03 5684 1616 Taiwan 886 2 331 0&14 
From all oMec countries, please contact arr 
Eumpean headquarters at t31 (0) 594 515 175. 

Telephone (619) 5976200 
Fax (619) 597-6201 

http://wwr.invitrogen.com 
1-800-955-6288 
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For high-level expression &d rapid purifi&ai' 
tion of N-terminal fusion proteins the choice 
is pcDNu.l/His. The CMV promoter/ 
enhancer drives expression of your protein 
which is fused to the N-terminal Xpressm 
tag. The tag sequence includes six tandem 
histidiie residues for one-step purification 
on nickelchelating resins (i.e. ProBondT") 
and the Anti-Xpressm epitope for rapid 
detection of fusion proteins with the Anti- 
Xpressm Antibody. In addition, an enteroki- 
nase cleavage site permits removal of the 
fusion partner. For simpliied cloning in 
frame with the N-terminal tag, pcD 

If your research requires the use of mor 
than one selectable marker, check out 
pZeoSV2. pZeoSV2 carries the unique 
Zeocinm resistance gene for selection in 
both E. coli and mammalian cells. pZeoSV2 
can be used alone, or cotransfected with 
neomycin- or hygromycin-resistant vectors. 
The SV40 promoter/enhancer for expres- 
sion of your gene in mammalian cells is fol- 
lowed by a multiple cloning site in the for- 
ward (+) or reverse (-) orientation. In addi- 
tion, pZeoSV2 is only 3.5 kb, which simpli- 
fies subcloning whiie increasing transforma- 
tion and transfection efficiencies. 
pZeoSVZ(+)or(-) Cat no. VS0-01 or V855-01 

with 375mr Zeocinm I 
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ofthermal cyclers. Called the PTC-225 DNA 
Engine Tetradm, this speedy cycler has four 
fully-independent blocks, accurate and reli- 
able Peltier-Joule heat pumps, and networking 
capabilities that make the cycler fully compat- 
ible with earlier PTC-200 DNA Engines--as 
well as with new automated systems. 

In fact, the Tetrad cycler uses the same 
Alpham sampleblock/heat-pump assemblies 
that fit the earlier DNA Engine. These inter- 
changeable blocks deliver the same thermal 
precision and NIST-traceable accuracy no mat- 
ter what machine they are plugged into-and 
swapping an Alpha takes just ten seconds. 
Eight different Alphas are currently available, 
and they fit 0.5ml or 0.2ml tubes, 96-well or 
192-well plates-or even combinations of ves- 
sels in dual blocks. Two newer blocks fit 384- 
well plates (see below) and microscope slides 
for in situ reactions. These different Alphas 
can be mixed or matched in a single Tetrad, for 
a total capacity of up to 1536 simultaneous 
reactions. No cycler made by any other manu- 
facturer offers such versatility or throughput. 

This instrument is the latest in the long line 
of Peltier thermal cyclers offered by MJ RE- 
SEARCH. Since 1988; this innovativekanufac- 
turer has pioneered development of Peltier- 
effect instrumentation for laboratories, having 
introduced the PTC-100 cycler that year and 
the portable PTC-150 MiniCyclerm in 1991. 
MJ RESEARCH is also the company that blazed 
the trail to in situ amplification, and its line of 
PTC-200 DNA Engines sets a standard against 
which all other cyilers are now judged.- 

E-MAIL: SN.ESOMTR.COM * WEB: liTTP:IIWWW.MTR.COM 

@ M J RESEARCH, INC. 
Manufacturer of Peltier-effect Thewnal Cyckrs 

149 Grove St. Watertown, MA 02172 USA 
(61 7) 923-8000 Fax (61 7) 923-8080 
Dishibutma Waddude-Fat. E d  m Web for L*t 

1 The PTC-225 Tetradm with four independent blocks, each with its own Hot Bonnetm heated lid. 

Automated Systems I NETWORKING SOFTWARE 
Slim Cycler Works Well With Robots 

The Tetrad was designed to integrate easily 
with robotic or automated svstems. and its hard- 
ware and software were Earefuliy crafted to 
make integrations straightforward and reliable. 

For example, an important consideration is 
geometry. The Tetrad has a compact footprint 
(37~55cm), low height (25cm), and front-back 
airflow-features that facilitate easy fit into a 
robot without excessive occupation of the work 
envelope. Further. motorized Power Bonnetm 
heated lids are available, and these open a full 
115' to allow easy access to the block. They 
operate automatically and use variable-ratio 
cams to seat the heated lid f m l y  and evenly. 

Control Can be Effected 
Through Keypad or Computer 

Perhaps the most advanced feature of the 
DNA Engine line (i.e. the PTC-200 & 225) is 
the sophisticated networking software that is 
exclusive to MJ RESEARCH. Not only does the 
software offer three methods of thermal con- 
trol, improved editing and filing features, and 
multi-tasking capability-it also allows up to 
15 cyclers to operate on a single, computerized 
network. Full control can be effected by a 
computer through either a RS-232 or an IEEE- 
488 port, or the individual blocks can be pro- 
grammed or controlled throughuse of a keypad 
and the LCDILED displays on the cycler itself. 

"What About the 384-Well Format?" Ask 
Scientists in the Human Genome Community 

ment. It shares the same basic V-well shape as 
The Quest for C~lossal C a ~ m i t ~  I the 02ml96-well format. but density has been 

I 
. . 

for this Sort of lige-scale Xvestigdon. ~mi~~srsdbyprsnuowcd@~--h~oshc,~ns.d~.~o~- 
Thus, a new 384-well format is in develop- -L. ~oshc  ~ t b  U- rbould ~bcaio hm 10 perform I ~ C  

Now that thermal-cycle sequencing of MI3 
templates seems to have become the sequenc- 

ing method of choice for the 
Human Genome Project (Sci- 
ence 267, 7834; Nature 375, 

on 93-41, investigators are faced 
4.5mm centers with the engineering chore of 

(actvalsize) scaling up equipment. Three 
billion bases in human DNA need decoding, 
and the older standard format of disposable 
vessel-96-well plates-is generally too small 

multiplied 4X by decreasing well-to-well dis- 
tance from 9 to 4.5mm. This allows the use of 
the same multichannel pipettors and automated 
dispensers as with the 96-well fonnat; alter- 
nate wells are accessed in a back-and-forth 
fashion. MJ RESEARCH is working with others 
to develop disposables, and although vessels 
are not yet available, 384-well Alphas f o r m -  
200 & 225 cyclers can be odered. Reactions 
must now be conducted in 96-well plates; these 
vessels fit the 384 block adequately, but useful 
reaction volume is decreased to 2 0 ~ 1  Der well. 



Against the grains 
Carbonaceous chondrites con- 
tain refractory aggregates of cal- 
cium-aluminum-rich inclusions 
that are thought to represent 
some of the earliest condensa- 
tion products from the solar 
nebula. Greshake (p. 1316) 
found nanometer-sized oxide 
phases of MgO, TiO,, CaO, and 
A1203 within and between 
grains of these refractory aggre- 
gates. These oxides may repre- 
sent primary condensates, an 
origin that seems to require a 
more complicated early evolu- 
tion for these inclusions. 

Coulomb steps 
Nanometer-sized metal particles 
can have electronic energy lev- 
els that more resemble the dis- 
crete states of atoms than the 
bands of bulk crystals. Devices 
can in principle be constructed 
that use these levels to control 
electron tunneling currents 
through barriers, thus providing 
a scheme for switching. In a step 
toward such a goal, Andres et d. 
(p. 1323) have built a nano- 
structure that exhibits "Cou- 
lomb staircase" behavior at 
room temperature. Gold nano- 
particles are held on a gold sur- 
face by a self-assembled mono- 
layer of alkane dithiols, which 
form a tunneling barrier. A 
scanning tunneling microscope 
tip provides the current source 
and the other tunneling barrier. 

A welcome decline 
The production of halocarbons, 
the main culprits in strato- 
spheric ozone destruction, has 
been restricted by the Montreal 
Protocol and its adjustments 
and amendments, but much 
uncertainty surrounds their ef- 
fectiveness. Montzka et d. (p. 
1318) present evidence for an 

edited bv PHIL SZUROMI 
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Abundant ethane in comet Hyakutake 
As comet C/1996 B2 Hyakutake made its closest approach to Earth, 
Mumma et d. (p. 1310; see the news story by Peterson, p. 1263) 
used the NASA Infrared Telescope to measure the volatiles subli- 
mating from the cometary nucleus. High-resolution infrared spec- 
troscopy focused on the water, carbon monoxide, and methane 
bands, but surprisingly ethane was also detected with an abundance 
just over half that of methane. The rare detection of relatively abun- 
dant ethane suggests that Hyakutake may have evolved through 
more complex interstellar ice processes. 

overall decline in the tropo- 
spheric abundance of halogen 
attributable to anthropogenic 
halocarbons by mid-1995, with 
chlorine declining since 1994 
but bromine still increasing. 
These data suggest that if cur- 
rent trends continue, the abun- 
dance of reactive halogen in the 
stratosphere will peak between 
1997 and 1999 and decline 
thereafter, and the ozone layer 
may begin to recover by the turn 
of the century. 

More potent pollen 
Cytoplasmic male sterility in 
plants results from mutation of 
a widely expressed gene en- 
coded by the mitochondrion. 

The pollen is particularly af- 
fected. Fertility can be restored 
by the combination of two 
nuclear-encoded genes. In clon- 
ing one of these genes from 
maize, $2, Cui et d. (p. 1334; 
see the Perspective by Levings, 
p. 1279) show that it resembles 
an aldehyde deh~drogenase. 
The proposed function suggests 
certain insights into the me- 
tabolism of developing pollen. 

Ties that unbind 
Multiple families of transcrip- 
tion factors, such as the helix- 
loop-helix (HLH) proteins and 
the nuclear hormone receptor 
superfamily, function as homo- 
or heterodimers. The Id pro- 
teins, members of the HLH fam- 
ily, inhibit the function of a sub- 
set of HLH proteins when they 
heterodimerize with them be- 
cause they lack a region neces- 
sary for DNA binding. Seol et d . 
(p. 1336) found a somewhat 
analogous inhibitor for some 
members of the nuclear hor- 
mone receptor superfamily. 
SHP (small heterodimer part- 
ner) lacks a DNA binding do- 
main and inhibits the activity of 
retinoid receptors and thyroid 
hormone receptor when it 
heterodimerizes-with them. 

Kidney disease genes 
Autosomal dominant polycystic 
kidney disease (ADPKD) affects 
1 in 1000 individuals. Renal 
cysts develop that can lead to 
chronic renal failure. The PKDl 
gene, which accounts for about 
85% of ADPKD cases, codes for 
a 4304-residue protein with a 
large extracellular domain and 
other motifs that suggest a role 
in cell-cell signaling. Mochizuki 
et d. (p. 1339) identified a sec- 
ond gene, PKD2, that accounts 
for the remaining cases of 
ADPKD. PKD2 is an integral 
membrane protein with se- 

quence similarity to PKD1, but 
is significantly smaller (968 
amino acids), lacks cell-cell sig- 
naling domains, and has similar- 
ity to voltage-activated calcium 
and sodium channels. PKDl 
and PKD2 may function in the 
same signaling pathway. 

All wrapped up 
In vitro selection methods have 
been used to obtain RNA mol- 
ecules, or aptamers, that can 
recognize small molecules such 
as amino acids. Yang et d. (p. 
1343) used nuclear magnetic 
resonance to determine the 
three-dimensional structure of 
two RNA aptamers that differ at 
only 3 out of 44 positions but 
that can differentiate between 
two similar amino acids, citrul- 
line and arginine. The amino 
acids are an integral part of the 
structure and are held in a deep 
binding pocket through hydro- 
gen bonds and nonpolar inter- 
actions, rather than by binding 
at the surface of the RNA. 

Stress stimulation 
Many metabolic stresses on cells 
induce the activation of a sig- 
naling pathway that results in 
activation of the mitogen-acti- 
vated protein (MAP) kinase 
family member called p38. 
Wang and Ron (p. 1347) de- 
scribe a mechanism by which 
stress-induced activation of p38 
MAP kinase may influence cel- 
lular growth and differentiation. 
The p38 MAP kinase phospho- 
rylates and increases the activ- 
ity of the transcription factor 
CHOP. CHOP, in turn, influ- 
ences the activity of members of 
the C/EBP family of transcrip- 
tion factors, which regulate ex- 
pression of genes that influence 
growth and differentiation of 
some cell types. 
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Tracking the traces 

With METTLER TOLEDO'S help you can track down the faintest trace . . 

of moisture. Accurately every time, and as fast as light. In routine 
determinations as much as in R&D. 

New halogen moisture analyzers dry specimens quickly, gently and 
finely controlled. Whatever evaporates under the halogen light is 
registered by the precision balance, and the printer logs the resun 
for every quality system you can think of. 

Detennlne mkrture wlih 
the halogen molshln an, 

or I r l  Ffscher m- 
tors: one m e w  k right 
tor your appfldon. 

With Karl Fischer titrators you determine the water content precise- 
ly, from ppm to 100%. 

We never leave you high and dry when you need support: we are 
on hand with literature, workshops and seminars. Just as when you 
choose METTLER TOLEDO balances, titrators, thermal analysis 
systems, electrodes, density meters and refractometers. A wise 
decision. Because it spares you the very slightest trace of compro- 
mise. Want to track down 
more information? 

Meltler-Toledo AG, CH-8606 Greifensee, Switzerland 
Tel. +41 1 944 22 11, Fax +41 1 944 30 60 
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Clear. 

scientists rely on: GIBW BRL. 
Over 40 products for sizing double-stranded, single-stranded, and 
supermiled DNA, conventional DNA standards, standards for RNA, 
and @in standards. 
Fully resolved bands without ambiguity or co-migration. 
Innovative ladders with uniform distribution of equally intense bands 
for accurate size determination. 
Many products with highlight bands for quick and precise visualizaton. 
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Internet MtpJl~~~.lifetech.wm 

Introducing six new innovative 
additions to the GIBCO BRL line. 
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Speedy 32-bit processing Works under Windows 3.1, Windows 95, 
Works with Microsoft Word 6 and 7 (IGndows); 5 and 6 (Macintosh) 
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Great ler - s. 
Extending its tentacles many times 
beyond normal body length, the lion's 
mane jellyfish increases its ability to 
catch food. With a bell 12 feet across 
and tentacles exceeding 100 feet, 
this giant expands to greater lengths 
than any other sea dweller. 

Amplii 520 kb and beyond 
Boehringer Mannheim's 

Expand" Long Template and new 
Expand 20 kbPLUs extend long frag- 
ment amplification far beyond the 
limits of conventional PCR: 

Expand Long Template-amplify 
5-20 kb fragments with a fidelity 
and yield twice that of Taq DNA 
polymerase. 
Expand 20 kbkus-amplify even 
longer fragments with the product 
specifically designed for h frag- 
ments of 20-47 kb or genomic 
fragments up to 35 kb. 

Increase fragment length, 
not PCR set up 

Simplify reaction set up with our 
optimized long PCR systems and 

Master Mix procedures that eliminate 
the need for the Hot Start technique in 
most applications. Expand 20 kbPLUs 
even contains a genomic control 
DNA and control primers to ensure 
that your longest amplifications 
worked properly. 

Reach beyond the constraints 
of traditional PCR 

Contact your Boehringer Mannheim 
representative, or access additional 
information through the Internet 
(http:Nbiochem.boehringer.com). 
Expand Long Template (Cat. Nos. 1681 
834,1681 842,1759 060) and Expand 
20 kbPLUs (Cat. No. 181 1 002) are 
pushing the limits of PCR! 

PCR has come a long way. 
I Biochemicals 

Expand-" is a trademark of Boehringer Mannheim. 
Purchase of these products IS accompanied by a limlted license to use them in the Polymerase Cham Reactlon (PCR) process for life science research In conjunction with a thermal cycler whose use In the automated performance 
of the PCR process 15 covered by the up-front license fee, either by payment to Perkin-Elmer or as purchased. 1.e. an authorized thermal cycler. 
M i a  021 899 7999 AuSbia !Mnr 277 87 Brlgm ,021 247 4930 Bradl 55 11 66 3565 Canada 15141 686 70Y) Mk W 56 121 22 33 737 Mna 86 21 6416 4320 C2khRspMc ,0324 45 54 58 71 2 DermarL 49 13 82 32 Finland 90,429 2342 Fam 7676 M 86 
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1996 Tvler Prize 
J 

for Environmental Achievement 

The Tyler Prize Medallion 

Dr. Willi Dansgaard 
University of copenh2en 

Dr. Hans Oeschger 
u 

University of Bern 

Dr. Claude Lorius 
French lnstitute of Polar Research and Technology 

For Pioneering Research on the Evolution 
of the Earth's Climate 

Presenred within the great polar ice caps is a remarkable record of the earth's climate extending back thousands ofyears. 
Within this natural archive are gases present in ancient atmospheres, the dust of numerous volcanic eruptions, evidence of 
storms that raged around the mrld, and other traces of global climate change deposited during the span of human existence. 

Searching for clues to the earth's climate history through the study of ancient ice was a revolutionary idea when first proposed 
in the 1950's. Today, it is the foundation of global climate research. 

The Tyler Prize was established in 1973 by the late Alice and John Tyler as an international award honoring significant 
scientific achievements in all disciplines of environmental research and environmental protection. The Tyler Prize is in 
the annual sum of $150,000, to be divided equally among the three 1996 Tyler Prize Laureates. 

THE EXECUTIVE COMMITTEE OF THE TYLER PRIZE 

Mr. Frank W. Clark, Jr. 
Parker, Milliken. Clark. O'Hara & Samuelian 
Attorneys at Law 
Los Angeles, California 

Dr. Robert A. Frosch 
Senior Research Fellow 
John F. Kennedy School of Government 
Harvard University 

Dr. Armm Gomez-Pompa 
Professor of Botany and Plant Sciences 
University of California, Riverside 

Dr. Owen T. Lind 
Professor of Biology & Environmental Studies 
Baylor University 
Waco, Texas 

Dr. Ralph Mitchell 
Gordon McKay Professor of Applied Biology 
Harvard University 

Dr. Sally K. Ride 
Professor of Physics and Director 
California Space lnstitute 
University of California, San Diego 

Dr. Walter A. Rosenblith 
lnstitute Professor 
Massachusetts Institute of Technology 

Dr. F. Shewood Rowland 
Donald Bren Research Professor of Chemistry 
University of California, lrvine 

Chairman, Tyler Prize Executive Committee: 
Dr. Robert P. Sullivan 
Director & Executive Vice President 
JAYCOR, Wenna, Virginia 

The Tyler Prize is administered by the University of Southern California 
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Molecular Targets for Drug Development 
Stadthalle Braunschweig, Germany, September, 4-6, 1996 

Organizer: GBF, Gesellschaft fur Biotechnologische Forschung mbH, Braunschweig 

Speakers include: 
E. Arnold (New York), R. Berezney (Buffalo), P. Colman (Melbourne), M. Diaz (Maywood), V. Engelhard 
(Charlottesville), E.H. Fischer (Seattle), R.N. Germain (Bethesda), J.-A. Gustaffson (Huddinge), G. Hammerling 
(Heidelberg), W. Hammerschmidt (Miinchen), P. Hirth (Redwood City), T. Hunter (San Diego), T. Hunt (South 
Mimms), S.-H. Kim (Berkeley), R. Kaptein (Utrecht), A.A. Kossiakoff (San Francisco), A. Lanzavecchia (Basel), 
A. Levitzki (Jerusalem), R.A. Mariuua (Rockville), C. Omer (West Point), G. Pavlakis (Frederick), G. Plowman 
(Redwood Ci), J. Schlessinger (New York), 0. Westergaard (Aarhus), A. Wittinghofer (Dortmund), A. Wlodawer 
(Frederick) 

Topics: 
Tyrosine kinase receptors 
Modulation of kinase activity 
Cell cycle regulators 

Steroid receptors and the nucleus 
Signal processing in the immune system 
Virological targets 

A poster session will be held. The deadline for the submission of abstracts is June 15, 1996. Further information 
and abstract submission forms can be obtained from the Referat hentlichkeitsarbeit, GBF, Mascheroder Weg 1, 
D-38124 Braunschweig,Tel.: 053116181507, Fax: 05311618151 1, Email: radloff@gbf-braunschweig.de or using 
http J1www.gbf-braunschweig.delPR/symposienlkbf. html 

Programme Committee: J. Bode, L. Floh6 (Chairman), H. Hauser, U. Heinemann, A. Nordheim, H. Ponstingl, 
D. Schomburg, S. WeiO, T. Werner 
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