o
AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE /

14 JUNE 1991 $6.00
VOL. 252 a PAGES 1461—1584




./\\(’_\
e S N

Absolute Molecular Weights

/

Frictional Coefficients

>

(

The Optima"” XL-A Analytical
Ultracentrifuge. No other system
provides a more comprehensive charac-
terization of macromolecular behavior.
With its easy-to-use computer interface
and remarkable sensitivity to a wide
range of sample concentrations,

it provides:

= Applications versatility —answers
to association/dissociation behavior,
molecular weight determination,
hydrodynamic parameters and more.

= Direct determination of molecular
characteristics —based on first-order
thermodynamic principles, the XL-A
requires no standards. It is the
standard.
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= Effective with physiological
concentrations/temperatures —
nondestructive analysis using bio-
compatible buffer systems (with no
disruption of binding activity).

The Optima XL-A. Nothing puts all

the pieces together better.

Another useful innovation in centrifu-
gation from Beckman. To find out more,
contact your regional representative, or

Beckman Instruments, Inc., 1050 Page
Mill Road, Palo Alto, CA 94304.

(800) 742-2345. Offices worldwide.

BECKMAN
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Guaranteed
RNA PCR

TWO chmces. To ensure efficient RNA PCR—even for complex secondary
structures—we give you two different RNA PCR kits. One with reverse transcriptase and
AmpliTaq® DNA Polymerase. The other with rTth DNA Polymerase, a unique recombinant
enzyme which can also act as a thermostable reverse transcriptase. (A simple buffer
change permits PCR amplification by the thermostable DNA polymerase.) Both kits offer
unmatched sensitivity. Each includes everything you need to perform RNA PCR in a single tube.

GeneAmp* RNA PCR Kit and GeneAmp®
Thermostable rTth Reverse Transcriptase RNA PCR Kit.
"Two more innovations from Perkin-Elmer Cetus.

Backed by our PCR Performance Guarantee.

In the U.S,, call PE XPRESS at 1-800-762-4002 to order.
Or call 1-800-762-4001 for technical information.
Outside the U.S., contact your local Perkin-Elmer representative.

~ERKIN ELMER CETUS

Europe Vaterstetten, Germany Tel: 49-8106-381-112 Fax: 49-8106-6697
Canada Montreal, Canada Tel: 514-737-7575 Fax: 514-737-9726
Far East Melbourne, Australia Tel: 61-3-560-4566 Fax: 61-3-560-3231
Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223

AmpliTag and p are of Cetus Ci The PCR process
is covered by U.S. patents issued to Cetus Corporation
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Organic superconductors

O RGANIC compounds—called or-
ganic metals or synthetic met-
als—can be superconducting. In
1979 the first organic superconductors
were discovered. The initial transition
temperatures were low (1 K), and high
pressures were required to suppress the
transition to an insulating phase. Now
there are about 40 examples of organic
superconductors, and the highest tran-
sition temperature achieved has risen an
order of magnitude to about 13 K.
Some but not most of the organic su-
perconductors have metal constituents,
but the metals are not responsible for
electric conduction. Rather, the organic
superconductors resemble metals in ex-
hibiting electrical conductivity that in-
creases with decreasing temperature.
Two review articles describe these ma-
terials: Williams and colleagues discuss
synthesis of the ET materials (those
based on bis(ethylenedithio)-tetrathi-
afulvalene), their chemical composi-
tions and the structural features of the
crystals, and their similarities to and
differences from ceramic copper oxide
superconductors (page 1501); Jérome’s
review focuses on the physical charac-
teristics of these materials (page 1509).

Prion diseases

RIONS are enigmatic infectious
Pagents that cause fatal neurode-

generative diseases in humans and
animals; at the present time, there are no
known treatments for any of these dis-
eases. The prion diseases of humans are
kuru (which is thought to be transmitted
orally through ritualistic cannibalism),
Creutzfeldt-Jakob disease, and Gerst-
mann-Striussler-Scheinker  syndrome;
the 4 animal diseases are scrapie (the
most common), bovine spongiform en-
cephalopathy or “mad cow disease,”
transmissible mink encephalopathy, and
chronic wasting disease of mule deer and
elk. The only “component” of the prion
that has been identified is an abnormal
form (PrP%¢) of a cellular protein (PrP<)
that is encoded by a chromosomal gene
of the host; the function of (PrP) is not
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known. In some of the prion diseases,
PrP¢ is produced, and only after its
synthesis 1s it altered to the pathologic
form; in addition, point mutations or
inserts have been identified in PrP“ genes
of patents with familial prion diseases.
Prusiner discusses these and other fea-
tures of prion diseases and recent exper-
imental work that could lead to a better
understanding of prions and disease
pathogenesis (page 1515).

Oil fires in Kuwait

ARLY in 1991 Saddam Hussein’s

army set fire to hundreds of oil

wells in 6 oil fields in Kuwait; the
fires are still burning. Orbiting weather
satellites have been able to observe the
dark smoke plumes from these fires. Are
the plumes only polluting the atmo-
sphere locally or are they also causing
more widespread effects? Limaye et al.
present a number of the satellite images
and discuss some of the variables that
affect the extent of smoke spread, such
as the size of the particles, the height to
which particles are injected into the
atmosphere (which depends on the in-
tensity of the heat source), the speed
and direction of winds, and the atmo-
spheric temperature and humidity
(page 1536). Because smoke blocks
sunlight, a major concern is that, by
inhibiting heating of the earth’s surface
during the day and enhancing cooling
at night, the fires could also cause cli-
mate changes. It is still too soon to
determine whether the fires will affect
climate; so far, the smoke does not seem
to be lofted high enough to have a
global climate impact.

Impact tektites

' EKTITES are glassy droplets that
are thought to form by melting

of rocks during very high-speed
impact events. A variety of shapes—tear-
drops, dumbells, spheroids, and others—
form as the melt droplets are ejected
upward. Tektites have been found in
marine sedimentary rocks at the Creta-
ceous-Tertiary (K-T) boundary in Haiti.

There they are associated with an anom-
alously high abundance of iridium and
shock-metamorphosed quartz grains,
both of which are also indicative of an
asteroid or comet impact event. Izett et
al. have now directly dated these tektites
using *°Ar/**Ar dating procedures and
compared them with K-T boundary
standards from coal-bearing rocks from
Montana (page 1539). The Haitian tek-
tites date back 64.5 = 0.1 million years
and those from Montana date back 64.6
+ 0.2 million years; the 2 dates are
statistically  indistinguishable. These
tektites are the first K-T boundary ob-
jects that could be dated directly; their
association with the K-T boundary
stratigraphic layer adds strength to the
hypothesis that an impact event marked
the end of the Cretaceous period. These
tektites are the oldest ones that have
been discovered on the earth, outdating
all other known tektites by some 30
million years.

Cross signaling

wo signal transduction pathways

I that were thought to be unrelat-
ed to each other now appear to

be functionally linked (page 1546). Do-
pamine, a catecholamine neurotrans-
mitter that works through the adenyl
cyclase pathway, has been shown to be
an activator of the steroid receptor fam-
ily member COUP-TF, which is a tran-
scription factor that participates in reg-
ulation of a number of known genes.
COUP-TF had been classified as an
“orphan” receptor, because its activator
was not known. Power et al. found that
dopamine can set off a series of events
that result in the expression of a COUP-
TF-dependent gene. They suggest that
dopamine does not interact directly
with COUP-TF but works by stimulat-
ing cell surface receptors; phosphoryla-
tions are then induced that activate
COUP-TF, which turns on the COUP-
TF-dependent genes. Steroid hor-
mone-like receptors like COUP-TF are
thought to bind ligands intracellularly;
it is therefore a surprise that they can
be activated by a cell surface receptor.
®m RutH LEvY GUYER
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The Tool to Accurately Measure Cytokines ;

Immunoassay vs. Bioassay of complex biological fluids. B
The usual assay for a specific Each Quantikine kit has been 00

cytokine is based on its ability to affect  formulated under exacting standards to

the growth or differentiation of an ensure that it is:

actively growing, indicator cell line. 2 LT
However, since most of these Sensitive -detects less than 10 pg/ml. 0 00 000

indicator cell lines can respond to many

growth or inhibitory stimuli (including Rapid -results in less than 4.5 hours.

other cytokines), precise detection and e

quantitation of a specific cytokine in Specific -unaffected by the presence of

such complex fluids as: cell culture other cytokines.

medium, serum, plasma, urine and : : :
synovial fluid (see e.g. J. of IMMUNO. Calibrated -to WHO (National Institute

14535, 1990 pp 2514-2519) proves (9 Biological Standards and Coniro
difficult and often imprecise.

Now with the Quantikine™ series of
*sandwich” immunoassay, a precise,
accurate quantitation of a given human  ror ResEARCH USE ONLY. NOT FOR USE IN
cytokine can easily be made in a variety DIAGNOSTIC OR THERAPEUTIC PROCEDURES.

To place an order or request product information, call us at 1-800-328-2400.

In Europe contact: In Japan contact: :

g 2 " Your Source for Cytokine Reagents
Bri}iﬂ\‘%echnology. Ltd. Funakoshi Co., Ltd. R&D Systems
4-10 The Quadrant, Barton Lane 9-7. Hongo 2-Chome 614 McKinley Place N.E.
Abingdon, Oxon OX14 3YS Bunkyo-ku, Tokyo 113 Minneapolis, MN 55413
Telephone: 0865 781045 Telephone: 81 3 5684 1616 In Minnesota: (612)
3792956 Fax: 0235 53342 Fax: 81 3 5684 1633 %s}m BT 3 Fax:(612)379-6580
Telex: 838083 BIOTEC G Telex: J28489 FUNA ég%i J EJ‘ ?@ﬁ Telex: 750627
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DIALOG GIVES YOUR NEW

Will it fly? Assess potential
need and size of the market; locate
potential competition.

Regulatory agencies want to know ; i | g | B
about reaction levels of byproducts i ____ ' E B Ref;’;ﬁféwy
and how you plan to dispose of them. | ! E B E |

Can it be patented?
Check for any claims on
existing technology.

To market! Now you’re n / 3 : Off to the lab.
ready to check out packaging Locate literature on current
options and trademarks. ; technology and procedures.

’ Keep thase sales coming in
// | by locating new customers and
monitoring industry trends.

Y infringement

These days, finding your way through the maze of govern- fFoss @ research on environmental issues. You'll even locate the
ment regulations, patent developments and marketplace = 7 latest research results before they're published, by scan-

tracking is next to impossible without up-to-the-minute, ning conference papers from sessions worldwide. But you
accurate information. won't waste a minute plowing through irrelevant material, because
That's where DIALOG comes in. DIALOG helps you go straight to your specific need.
After all, for vital chemical, regulatory and business data, where So if you're involved in bringing a new product to market, ask
else would you look than in the world’s largest online information your corporate librarian or information specialist about DIALOG. You
service? Only DIALOG offers immediate access to thousands of may also contact us directly at 800-3-DIALOG (800-334-2564) or FAX

industry and trade journals covering all the latest developments in at 415-858-7069. Call now. Because the sooner you get the information

the chemistry field. you need, the mm INFORMATION SERVICES, INC
With DIALOG, all you need is a PC to check new patents and sooner you can AKnight Ridder Company (%
trademarks, identify chemical structures graphically or gather return to work. Bringing you the world’s knowledge.

©1990 Dialog Information Services. Inc. 3460 Hillview Avenue, Palo Alto, 94304. All rights reserved. DIALOG is a servicemark of Dialog Information Services,Inc.,Registered U.S. Patent and Trademark Office.
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Hard Copy your PCR

products with one-step
TA Cloning:-.

A Universal
System for Cloning
PCR Products

Direct hard copy cloning of PCR* products
into the multifunctional pCR2000™ vector
is now possible with the new TA Cloning
kit from Invitrogen. This system elimi-
nates inefficient, time consuming reactions
normally involved in cloning PCR prod-
ucts and allows direct cloning of amplified
nucleic acids from genomic DNA, cDNA
or recombinant lambda, cosmids and YACs.

TA Cloning requires:

1l NO purification of PCR products

Il NO modification of primers to

incorporate restriction sites

I NO restriction enzyme digestion

i1 NO modifying enzymes

Il NO sequence information

The TA Cloning system from Invitrogen
allows blue/white color selection of
recombinants from the pCR2000 vector
and is useful for most PCR reactions
including:

» Symmetric PCR = Inverse PCR ¢ Alu
PCR « Sequence independent PCR ¢
mRNA PCR - Sequence Tagged Site
PCR « Anchored PCR

TA Cloning is an ideal system for direct
sequencing and expression of PCR
products and provides a means of safe-
guarding precious samples for future
analysis, probe generation or other
manipulations. The prepared pCR2000
vector is designed to take advantage of
the universal ragged ends generated by
the terminal transferase activity inherent

in thermophilic polymerases. Each kit
contains prepared pCR2000 vector, liga-
tion reagents and competent £. coli for
20 reactions. For more information on
these and other PCR products call;

Toll Free 1-800-955-6288

3985+B Sorrento Valley Blvd.
San Diego, CA 92121

(619) 597-6200 Phone = (619) 597-6201 Fax

ISH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 « AMS BIOTECHNOLOGY UK LTD, UK - TEL:
44-993822786 - BDH INC., CANADA - TEL: 800-268-0310 - BIO-TRADE, AUSTRIA - TEL: 43-2228284694
CELBIO, ITALY - TEL: 39-24048646 « FUNAKOSHI PHARMACEUTICALS, JAPAN - TEL: 81-356841622 «
ITC BIOTECH GMBH, GERMANY - TEL: 06221-303907 - KEBO LABS AB, SWEDEN - TEL: 46-86213400 =
MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077

*PCR is covered by US. Pat. #'s 4683,202 and 4,683,195 issued to Cetus Corporation
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The Most Sophisticated System for
Maximum Protein Expression...

INSECT nEDIUA
. L=Glutamine
= STwi

Invitro’:

CORPORATION




[CAN YOU AFFORDTO WA pUTER?)

© DIGITAL EQUIPMENT CORPORATION 1991. THE DIGITAL LOGO, DIGITAL AND VAX ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION. CHARMm IS A TRADEMARK OF
POLYGEN CORP. DISCOVER IS A TRADEMARK OF BIOSYM TECHNOLOGIES, INC.




After doing all the research,
data acquisition and analy-
sis, you're about to make the
biggest breakthrough in your
field. But first, you have to
wait. And wait. And wait.

What you're waiting for
is time on your department’s
that 1is,
unless you’'ve discovered
VAX 6000 and
VAX 9000 vector
systems.

VAX vectors
can prove to be a

supercomputer -

major boost for
you because they
perform analyses
up to 400 times
faster than a gen-
eral processing
system. And they
can be added to an
existing VAX 6000
or VAX 9000, or
purchased as a
complete system.
Giving you the
supercomputing
power you need - up to 500
megaflops -~ at a price that's
easy to justify.

VAX vectors also deliver
proven performance in two
other areas ~ accessibility
and application availability.
You get high-speed access to
the VAX vectors from your
visualization workstation.

VAX SUPER-
COMPUTERS
AND NAS OPEN
A WORLD OF
VECTOR
PROCESSING

POSSIBILITIES.

You can work with your

favorite world- class vector-
ized applications, including
CHARMM, DISCOVER,
FIDAP, FLUENT, GAUS-
SIAN 90, IMSL Libraries,
MOPAC, NAG Libraries,
PHOENICS, and others.
And, what'’s more, you
can work with over 10,000

existing VAX applications.
You get breakthrough
performance with VAX vec-
tors since they work with
Digital’'s Network Applica-
tion Support (NAS), the
industry’s most open com-
puting environment. An
environment that’s based not
only on industry standards,
but a commitment
to letting different
applications on
different comput-
ing systems from
different compa-
nies all share
information and
work together.
With all that
VAX vectors
offer, it's easy to
see why Digital
has the lead in
supercomputing
market share
after just one year.
Right now,
scientists in re-
search centers all around
the world are using VAX
vectors for their latest and
greatest breakthroughs.
Socall 1-800-332-4636,
extension 289 for more in-
formation on VAX vectors.
Because you can’t afford

to wait any mﬂananm
longer.

THE OPEN ADVANTAGE.

FIDAP IS A TRADEMARK OF FLUID DYNAMICS INTERNATIONAL. FLUENT IS A REGISTERED TRADEMARK OF creare.x, GAUSSIAN 90 1S A TRADEMARK OF GAUSSIAN, INC. IMSL IS A REGISTERED
TRADEMARK OF IMSL, INC. NAG IS A TRADEMARK OF NUMERICAL ALGORITHMS GROUP, LTD. PHOENICS 1S A TRADEMARK OF CHAM LTD.
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The Future of Protein Purification
Has Arrived

Introducing the Model 491 Prep Cell
for Continuous Flution Electrophoresis

In the past, protein separation required multiple steps, each labor intensive and
inefficient. In the future, serious scientists will be using the Prep cell.

Because the Prep cell makes preparative scale PAGE efficient and affordable.

And the Prep cell not only separates proteins—using a polyacrylamide gel—but also
continuously elutes them in discreet liquid fractions. And these can be proteins with
molecular weights differing by as little as 2% proteins from whole cell lysates and
other crude sources; proteins loaded in 100 ng to 50 mg quantities.

Dr. Jin Hai Chen, who

g?;ﬁ"ﬁ‘i;’;igg&‘i’::'of The resolution of the Prep cell is high, as high as analytical PAGE. And after a 4-8
anaigtical PAGE to the hour run, purified proteins are immediately available for further characterization.
preparative scale. In addi-

tion, he added elution to Embrace the future: Call 1-800-4BIORAD for a Prep cell demo or more information.

the separation process,
thereby streamlining protein

purification. Photo: Separation of prestained SDS standards on the Prep cell.
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B ’O _RAD Chemical U.S. (800) 4BIORAD ® California ® Ph. (415) 232-7000 ® Fx. (415) 232-4257; New York ® Ph. (516) 756-2575 ®
Division Fx. (516) 756-2594; Canada ® Ph. (416) 624-0713 ® Fx. (416) 624-3019; Australia ® Ph. 61-2-805-5000 ® Fx.
61-2-805-1920; Austria ® Ph. 43/222/82 89 010 ® Fx. 43/222/82 85 629; Belgium ® Ph. 32/2/91 85 55 11 Fx.
32/2/91 82 65 54; France ® Ph. 33/1/49 60 68 34 ® Fx. 33/1/46 71 24 67; Germany ® Ph. 49/89/31 88 40 ® Fx.
49/89/31 88 41 00; Kowloon ® Ph. 852/789/3300 ® Fx. 852/789/1257; laly ® Ph. 39/2/213 87 51 ® Fx. 39/2/213
90 32; Spain ® Ph. 34/1/661 7085 ® Fx. 34/1/661 9698; Japan ® Ph. 81-3-534-7240 ® Fx. 81-3-534-8037; The
Netherlands ® Ph. 31/8385-40666 ® Fx. 31/8385-42216; Switzerland ® Ph. 41/1/810 16 77 ® Fx. 41/1/810 19 33;
England ® Ph. 44/442/23 25 52 ® Fx. 44/442/59118; New Zealand ® Ph. 64/9/443/3099 ® Fx. 64/9/443/3097
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Youll probably

call it magi, Magic Minipreps
SO W /f@(l (/V d() DNA Purification Columns

_ ‘no extractions or precip-
itations are needed with Magic
Minipreps.

M Inexpensive: at $1 a piece, Magic
Minipreps offers the lowest cost
option available.

B Troublefree, low cost minipreps.

50 MIﬂlpf 5105 f 07" $50 ... from Promeza.

Limited Free Trial!

Gonvince yourself. For a limited time
Promega is offering a free trial kit
containing all the reagents for 10

Magic Minipreps. To request this trial kit,
just call Promega at 1-800-356-9526.

o
Promega

Promega Corporation
2800 Woods Hollow Road
Madison, WI 53711-5399 _ USA
Toll Free 800-356-9526

Telephone 608-274-4330
Fax 608-273-6967

Telex 62057092

800-356-9526
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