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MILESTONES IN PCR PERFORMANCE.

Quantitation. Set new standards in quantitative
PCR. The advanced technology of the GeneAmp™
PCR System 9600 with thin-walled MicroAmp™
Reaction Tubes translates into
unsurpassed accuracy and uni-
formity in temperature cycling
with precise system control.
Specificity. Achieve a clearly
detectable specific PCR product
with your DNA and RNA samples.
Proven PCR tech-

142-bp HIV-1 PCR products (lanes 1, 2) generated

after 40 cycles on the GeneAmp PCR System 9600
using SK145/431 primers.

nology, combined with the GeneAmp ___ é'
PCR System 9600 and GeneAmp® vl
PCR Reagents, provides the most |
sensitive and specific amplification every time.
Simplicity. Oil-free operation, unparalleled speed
and low volume PCR amplification in a convenient,
easy-to-program system. Backed by our PCR Per-
formance Guarantee. To order in the U.S., please
contact your local Perkin-Elmer sales representative.
For PCR technical information in the U.S., call 1-800-
762-4001. Or call 1-800-762-4000 for lit-
erature. Qutside the U.S., contact your

local Perkin-Elmer sales representative.

——— PERKIN ELMER

Inc., Rockville,

G'NN"D:;WW-M o Europe Vaterstetten, Germany Tel: 49-8106-381-115 Fax: 49-8106-6697
P e are Canada Montreal, Canada Tel: 514-737-7575 Fax: 514-737-9726

o e toats oo by oo Far East Melbourne, Australia Te!: 61-3-560-4566 Fax: 61-3-560-3231

Hoftmann-La Roche Inc. Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-533-6223

Perkin-Elmer PCR reagents are developed and manufactured by Roche Molecular Systems, inc., Branchburg, New Jersey, U.S.A.
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For CYTO Resarch

The Broadest Spectrum of Premium Quality Cytokines

The cytokine laboratories of R&D Systems provide the most extensive line of both natural
and recombinant cytokines. Each protein carries the following assurances:

Superior Quality
Each cytokine is produced and extensively

tested in the laboratories of R&D Systems,
ensuring extremely high and consistent quality.

Full Biological Activity

The biological activity of each cytokine is
determined by bioassay. A description of the
appropriate bioassay and the typical EDso range
is included in each package insert.

Highest Purity
All are greater than 97% pure, as determined

by N-terminus analysis as well as SDS-PAGE
visualized by silver stain.

Additional Reagents

R&D Systems produces over 250 cytokine
related reagents (e.g. neutralizing and detection
antibodies, genes, probes, and cytokine ELISA
assay kits) to provide investigators with a solid
foundation on which to do cytokine research.

To obtain a catalog, detailed product information or to place an order call 1-800-343-7475.

In Europe contact:

&M Ltd.
4-1 e Quadrant, Barton Lane

Abingdon, Oxon OX14 3YS
Telephone: +44 (0865) 781045
Fax: +44 (0235) 533420

In Japan contact:

Funakoshi Co., Ltd.

9-7, Hongo 2-Chome
Bunkyo-ku, Tokyo 113
Telephone: +81(03) 56841622
Fax: +81(03) 56841633

1-800-343:7475

R&D Systems

614 McKinley Place N.E.
Minneapolis, MN 55413
Telephone: 800-343-7475
Fax: (612) 379-6580
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source of power.

processor farm. This farm gives Fermilab a full 3000 MIPS
that can be dedicated to a single parallel processing
application.

“The result,” as Thomas Nash, Head of Computing at
Fermilab puts it, “is better science.” At a fraction of the cost of
using supercomputers.

Many users are discovering the affordable, scalable
power of clustered RISC System/6000 workstations.

The National Center for Supercomputing Applica-
tions in Champaign, lllinois, for example, runs superscalar
applications on a cluster of seven RISC System/6000s.

High performance and reliability are why they selected the

RISC System/6000.

Computer reconstruction of proton/anti-proton collision at Fermilab.

BP Exploration (Alaska), Inc. is achieving
supercomputer throughput for their reservoir simulation
applications by doing batch load balancing on a cluster
of five RISC System/6000s. For their computers, software,
systems integration and training in the use of batch
clusters, they worked in alliance with IBM. We can help
you, too — with consulting services, open systems inte-
gration and Business Partner software.

If youd like to make some discoveries of
your own about the power and economy of RISC
System/6000 parallel processing, call =
IBM Technical Computing Systems = = ===
at 1800 472-4966. =

1BM is a registered trademark and RISC System/6000 is a trademark of International Business
Machines Corporation. © 1992 IBM Corp.
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that aim to elevate scientific literacy and train young
scientists to find answers for the future. See page 1511
for a complete program and registration information.
[Photo: Darrow Montgomery; taken at Jessie LaSalle
Elementary School, Washington, DC]
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TH1S WEEK IN SCIENCE

1
edited by PHIL SZUROMI

DNA-RNA hybrids
Forming stable double and triple
helices that combine single
strands of RNA and DNA has
generally been thought to be a
losing proposition, in part be-
cause the high propensity of
RNA toadopt the A-form helix
was thought to be destabilizing.
Roberts and Crothers (p. 1463)
show that this is not the case;
RNA-DNA hybrids are not
forced into the A form. In triple
helices, RNA is preferred for
the third strand and both pyri-
midine strands, whereas DNA is
favored for the purine strand. In
general, stable duplexes are un-
stable triplexes, and vice versa.

a

High and low
in the Himalayas

Large extensional systems have
recently been recognized in the
Himalayas that apparently rep-
resent crustal weakening in re-
sponse to the high elevations
and thick crust that has devel-
oped there. The timing of onset
of extension in relation to
mountain building and meta-
morphism have been unclear,
however. Hodgesetal. (p. 1466)
present age data on an exposed
ancient extensional system in
Tibet that suggest that exten-
sion at high crustal levels may
have accompanied or immedi-
ately followed thrusting and
metamorphism at deeper levels
in the high Himalaya 19 to 22
million years ago.

1

Forming oceanic
crust
A variety of seismic techniques
have been used to probe the
region of partially melted mantle
that underlies mid-ocean ridges
and supplies magma to form the
new oceanic crust (see Perspec-
tive by Mutter, p. 1442). Rather

than looking at the reflection
or refraction of seismic waves,
Wilcock et al. (p. 1470) exam-
ined the attenuation of seismic
waves through the actively
forming oceanic crust on the
East Pacific Rise. These data are
particularly sensitive to the
amount of melt actually present
in the mantle as well as the
presence of high porosities and
thus the extent of hydrother-
mal fluid circulation in the over-
lying crust. The datasuggest that
the magma lens in this spread-
ing center is less than 1 kilome-
ter thick and that it overlies
mantle containing only a small 1
amount of melt. The thickness
of basaltic crust with high po-
rosity may increase away from
the spreading axis.

charge transfer molecule is
buckminsterfullerene, which
can accept as many as six elec-
trons from a variety of donor
species. Sariciftcietal. (p. 1474)
investigated the photoinduced
transfer of electrons from con-
ducting polymers by means of
optical absorption and electron
spin resonance. Charge transfer
is reversible and occurs on a
time scale of picoseconds. These
kinds of charge transfer systems
may lead to advances in mo-
lecular electronics, energy
conversion, and data storage.

Peptide nucleic acid
applications
Peptide nucleic acids (PNAs)
consist of polyamide backbone
[ and nucleic acid side chains.
Such molecules can bind to du-
plex DNA sequences and dis-
place one of the DNA strands.
Hanvey et al. (p. 1481) used
this property of PNAs to inter-
fere with gene expression in
cells. Binding of PNAs could
interfere with transcription, re-
verse transcription, and in vitro
translation. Expression of SV40

Charged
buckyballs
Many phenomena in chemistry
are based on the transfer of elec-
tric charge from one molecule
to another. Photosynthesis in
plants is an example in nature
where such transfer is induced
by light. One potentially useful

In the thymus, precursor thymocytes that express the o3 isotype of
the T cell receptor (TCR) pass through a series of developmental
stages that are marked by the expression of the co-receptor mol-
ecules CD4 and CD8. The formation of CD4* or CD8* T cells from
their CD4*CD8* precursors is determined by the TCR. Takahama
and Singer (p. 1456) show that the TCR is also involved in the
early stages of T cell development. Precursors to CD4*CD8* T
cells, CD4-CD8 cells, were isolated from fetal mice. In in vitro
cultures, these cells are committed to differentiating into CD4*CD8*
T cells. The authors show that cross-linking the TCR molecules on
the CD4-CD8Y cells blocked differentiation by eliminating the
messenger RNAs for CD4 and CD8, as well as for the recombina-
tion activating genes 1 and 2. The RAG-1 and RAG-2 mRNAsare
required for rearranging the TCRaand TCRf loci. Post-transcrip-
tional regulation of mRNA synthesis required protein synthesis
and appears to be developmentally regulated in that this pathway
does not appear to operate in mature T cells. Such processes could
help prevent the differentiation of autoreactive CD4-CD8" cells.

SCIENCE e VOL.258 e 27 NOVEMBER 1992

large T antigen could be sup-
pressed by microinjectinga PNA
construct into the cell nucleus.

Virus versus virus
Adeno-associated virus (AAV)
has been used by Chatterjee et
al. (p. 1485) to incorporate
antisense molecules into cell
lines that can inhibit the ex-
pression of HIV-1 genes. There
are potential advantages to us-
ing AAV instead of a retrovirus
as a vector; AAV is a DNA
virus that cannot recombine
with HIV-1, and it incorporates
into the humdn genome at a
specific site. Constructs were
made that targeted sequences
present in all HIV-1 messenger
RNAs; these included the TAR
sequence, an RNA loop struc-
ture that s critical for transcrip-
tion and replication, and the
polyadenylation signal. Infected
CD4* T cell lines that expressed
this construct showed a greater

than 99 percent reduction in
HIV-1 production.

1

Autoimmune anergy
Experimental autoimmune
encephalomyelitis (EAE), adis-
ease in mice that serves as a mo-
del for multiple sclerosis, is in-
duced by immunization with
myelin basic protein (MBP).
Gaur et al. (p. 1491) show that
tolerance against the effects of
MBP can be induced by immu-
nizing adult mice with synthetic
peptides that correspond to the
major immunogenic determi-
nants of MBP, peptides Ac 1-11
and 35-47. Such immunization
could prevent the induction of
EAE, and similar immunizations
after EAE that was induced
could halt the progression of
EAE. These effects were caused
by inducing an anergic state in
the T cells specific for MBP.

1417
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Get high sensitivity and low background in in situ hybridizations.

[<-*PJUTP (Cat. No. NEG-307H) was used to label an RNA sequence complementary to a developmentally regulated mRNA expressed in sea urchin embryonic
ectoderm (see Hardin ez al, J. Mol Biol. 202, 417-431, 1988). The 4 figures show hybridizations to egg (E), very early blastulae (VEB), gastrula (G) and pluteus
(P) stage embryos. Exposures were developed after 2 weeks using Kodak NTB-2 emulsion; probe specific activity was 1x108dpm/pg. At this long exposure, very
little background is seen in the egg control (E). During very early development (VEB), faint signals can easily be seen over background making *P the isotope of

choice for studying developmental models by #7 situ hybridization. Data courtesy of Dr. Lynne Angerer, University of Rochester.

New **P-nucleotides have B-emissions that are
five-fold weaker than P, so they can be handled
routinely with no elaborate shielding. And with
higher emission energies than *S, they require
shorter exposure times. You get faster sequencing
audioradiographs and maintain equivalent band
resolution. *P-nucleotides are ideal for emerging
technologies such as DNA cycle sequencing,
single-stranded conformational polymorphism
and 7n situ hybridization.

And like all NEN® nucleotides, new *P-nucleo-
tides offer consistent results. Thanks to two DuPont
advances — our patented radiochemical stabilizer,

Tricine, and our MicroSpec specific activity
analysis. In fact, DuPont is the only manufac-
turer to accurately measure the specific activity
of its nucleotides using mircobore HPLC.

DuPont offers a choice of radiolabeled
nucleotides as well as nonradiometric fluorescent
and biotin-based labels, so you can choose the
nucleotide best suited to your needs.

For additional information by fax, 24 hours a
day, 7 days a week, call DuPont FaxBack® at
1-800-666-6527 (or 302-892-0616) and request
document #2002.

United States 1-800-551-2121 ¢ Canada 1-800-387-8391 * Australia +61 (008) 257149 * Belgium +32 (02) 724

2717 * Denmark +45 31506610  France +33 (01) 69825450 * Germany +49 (06172) 87-2600 © Italy +39-2-25-
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206550 * Sweden +46 (08) 7503700 * Switzerland +41 (01) 8410330 * United Kingdom +44 (0438) 734865
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Nucleic acids detection

Analysis of yeast artificial chromosome
(YAC) clones: DNA from 10 YAC clones
0 separated by pulsed-field gel
L = electrophoresis and transferred to
. . ; Hybond™-N, hybridized to probe DNA
Sheddlng nght On prepared using ECL random prime
labelling and detection system. 30 minute
< = 5 exposure to Hyperfilm™-ECL.
N l A d D : / Data supplied by E. Green, M. Ueltzen
uc elc Cl S etectlon and R. Tidwell, Washington University

Medical School, St Louis, MO, USA.

In key applications for nucleic acids labelling and ECL systems offer :
detection Amersham’s ECL™ systems based on

5 : St ignals with low back d
enhanced chemiluminescence are rapidly becoming the R e

technology of choice. For example, applications @ Short exposures on film

include: ® Range of systems for DNA, RNA or
® Detection of PCR’ amplified material oligonucleotide probes

® Analysis of cloned material

® Analysis of microbial genomes Find out how ECL could work for you.

Detailed method guides
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AAAS Fellowships for Scientists & Engineers

Congressional

Diplomacy

AAAS Congressional Science & Engineering
Fellows Program.

Fellows spend one year on Capitol Hill working
with Members of Congress or congressional
committees as special assistants in legislative and
policy areas requiring scientific and technical
input. Two fellowships will be offered, with an-
nual stipends of $40,000.

Executive Branch

AAAS-Sloan Executive Branch Science &
Engineering Fellows Program

Fellows work in the White House Office of
Science and Technology Policy (OSTP) for one
or two years, providing expertise in industrial
research and development, technology transfer,
international competitiveness, and related is-
sues. One or two Fellows will be selected. Ap-
plications are invited from candidates with a
minimum of five years industrial experience,
through mid-level and senior executives.
Stipends are negotiable, depending on qualifica-
tions and experience. Applicants must be U.S.
citizens.

AAAS Science, Engineering, & Diplomacy
Fellows Program

Fellows work in international affairs on scientific
and technical subjects for one year, either in
foreign policy at the U.S. Department of State or
in international development for the U.S. Agen-
cy for International Development. Ap-
proximately 12 Fellows will be selected. The
annual stipend varies with experience, starting at
approximately $40,000. Applicants must be U.S.
citizens.

Environmental

AAAS Environmental Science & Engineering
Fellows Program

Fellows work as special research consultants with
the Office of Research and Development (ORD)
of the U.S. Environmental Protection Agency for
10 weeks in the summer. The detailed, future-
oriented research assists ORD in assessing the
significance of long-range environmental
problems. The stipend is $950 a week. Ap-
plicants must be residents of the United States.
Ten Fellows will be selected.

Applicants should be postdoctoral to midcareer scientists and engineers, from any physical, biological, or social

science or any field of engineering. The programs are designed to provide each Fellow with a unique public policy
leamming experience; to make practical contributions to the more effective use of scientific and technical knowledge
in the U.S. government; and to demonstrate the value of science and technology in solving important societal
problems. All Fellows participate in a rigorous orientation on the relevant congressional and executive branch -

operations and foreign affairs plus a year-long seminar series on issues involving science, technology, and public

policy. The Congressional, Diplomacy, and Executive Branch programs begin in September 1993, and the Environ-

mental program begins in June 1993. All application deadlines are January 15, 1993. For additional program

information and application instructions, write:

Fellowship Programs/Directorate for Science and Policy Programs
American Association for the Advancement of Science
1333 H Street, NW, Washington, DC 20005 202/326-6600




Boston-Area Students

Here’s how you can earn complimentary registration
for the world’s most exciting science meeting.

If you’re a college junior, senior, or graduate student in the
Boston area, you can earn complimentary registration for
AAAS%93: The AAAS Annual Meeting (11-16 February
1993, Sheraton Boston and Hynes Convention Center, Boston)
by volunteering to participate as a student aide.

Volunteer for one day of the meeting and you’ll receive
complimentary registration to the entire.6 days of sessions, plus
have a chance to meet leading scientists in your field and to
provide valuable feedback that will improve future AAAS
meetings. Students volunteering for two or more days will also
receive a complimentary one-year AAAS membership, in-
cluding a subscription to Science.

As a session aide, you will monitor symposia, counting atten-
dance and evaluating audience interest, session content, and
speaker performance. You’ll also serve as liaison between
session speakers and AAAS staff.

To sign up, contact Cynthia Heasley at 202-326-6712, or via fax
at 202-289-4021. She’ll mail you a session aide application
form along with a preliminary program of the meeting, and ask
you to indicate which symposia you would be most interested
in covering. Session aides are assigned on a first-come, first-
served basis, so act now.

American Association for the Advancement of Science

SIMPLE, YET ELEGANT.

MP-85

A classic

Huxley type
micromanipulator
design offering
stable, drift free
operation for
patch clamp and
intracellular
recordings.

Ultrafine movement
has zero backlash.

Ultrafine (Huxley)
resolution is

0.2 microns.
Coarse travel:

X - 37 mm

Y - 20 mm

Z - 26 mm

Construction is of solid brass with chrome plating.
Mounted on a precision stainless steel rotating base
featuring a positive stop and lock.

——

Sutter Instrument Company

40 Leveroni Court, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572

——

Circle No. 9 on Readers’ Service Card

Sequencing strategies

custom-tailored for your
projects and budget.

+Priced from 99¢/base to $3.20/bp Services to support your Research
«Manual sequencing (Sanger Method) Projects:

eRapid turn-around time +Sub-Cloning

«Sequences guaranteed oIn-vitro Mutagenesis

sComplete confidentiality assured «Phage & Plasmid DNA Production

«Probe Labeling
Call ll

1-800-5410-DNA
Lofstrand Labs Limited

to discuss how
we can work as an extension

“Highest quality sequencing at the lowest price”
Circle No. 20 on Readers’ Service Card

of your research laboratory.
(Outside US. call:
+1-301-330-0111)
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CALL FOR SUBMISSIONS

The LVMH M.ET HENNESSY LOUIS VUITTON Group announces fﬁe 7993

Science for Art Prize :
"MOVEMENTS OF MATTER”

This year’s Prlze wi
transitions of matter due fo internal move
therefore of particular relevance + physics,
morphogenesrs (in biology), as well as modelli
innovations-related to the control, simulati
Studies of perceptual phénomena linked to
fexfure, efc.) are afsc consldered fo be wi

further work in basic or applred research

An Innovation Prize for the mos%prom/smg applled research
and commercial advances.

Winners of the SCIENTIFIC PRIZ

1988 Benoit MANDELBROT, Yale University, USA

1989 Pierre-Gilles De GENNES, Collége de France, France
1990 Hans KUHN, Max Planck Institute, Germany

1991 Semir ZEKI, University College, United Kingdom
1992 Richard AXEL & Linda BUCK; Columbia U. & Harvard Medical, Schoo/ USA

Winners of the INNOVATION PRIZE

1988 Karl KNOP, Federal Polytechnical School of Zurich, Switzerland *
1989 Jerzy DOBROWOLSKI, National Research Council, Canada, and

: Sueo KAWABATA, Kyoto University, Japan 3
1990 Werner OSTERTAG, BASF, Germany

1991 Jozsef SZEJTLI, Cyclolab, Hungary

1992 Nicolas FRANCESCHINI, CNRS Marseille, France

to technological

The deadline for submissions is January 29, 1993.

Further informations, as well as application forms,
may be obtained from :
' LVMH JAPON K.K.

LVMH Inc. LVMH ~ Jean-Frangois SALLES
Olivier GONIAK MOET HENNESSY . LOUIS VUITTON Sumitomo Hanzomon Building
Two Park A , Suite 1830 s 5 3-16 Hayabuso-cho, Chiyoda-k
New York, NY 10016 - U.S.A. Direction du Développement = yur:):v‘ooloz " APAN
Tel : (212) 3407489 30, avenue Hoche - 75008 Paris (France) © | Tel: (03) 3263-1031
Fax: (212) 340-7620 Fax : (33-1) 44.13.22.23 ~ Fax: (03) 3234-8561
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Now Bigger and Better than Ever!

Numerical Recipes, the best-selling reference and handbook on
numerical computing, is now available in a second edition in C

and FORTRAN. NUMVERICAL
Numerical Recipes RECIPES

The Art of Scientific Computing — A.fofi:,;zi:wm
Second Edition Second Edition
William H. Press, Harvard University .‘
Saul A. Teukolsky, Cornell University

William T. Vetterling, Polaroid Corporation

Brian P. Flannery, Exxon Research and Engineering
Company

With over 100 new routines bringing the total to well over 300, NUMERIC.AL'
plus upgraded versions of the original routines, the new edition RECIPES in C

remains the most practical, comprehensive handbook of scientific computing The Art of Saientific Computing
available tod ay. ‘ Seconcd Edtf:ion

This indispensable reference introduces some more advanced topics, including B
material on Multigrid and other methods for solving partial differential equations,
improved random number routines, Wavelet transforms, and the statistical
bootstrap method. New chapters have been added to include information on "less-
numerical" algorithms including compression coding and arbitrary precision
arithmetic and on integral equations and inverse methods.

C: 1992 1024 pp. 43108-5 Hardcover $49.95
FORTRAN: 1992 963 pp. 43064-X Hardcover $49.95
. These Numerical Recipes products are also available:

Numerical Recipes in PASCAL In the Second Edition, all the soutce codes from Numerical Recipes
Revised First Edition plus all test programs from the Example Books are available in one
1989 784 pp. 37516-9 Hardcover $49.95 diskette.

Numerical Recipes Routines Diskettes in C
and Examples in BASIC Second Edition .

: ey IBM 3 1/2" (1.44M): 1992 43724-5 $39.95

FIrIS't Edition IBM 5 1/4" (1.2M): 1992 43714-8 $39.95
Julien C. Sprott Macintosh (800K): 1992 43715-6 $39.95

1991 416 pp. 40689-7 Paper $32.50

Diskettes in FORTRAN

These example books are source programs that Second Edition

demonsFrate all of the Numerical Recipes BM 3 172" (720K): 1992 43719.9 $§39.95
subroutines. IBM 5 1/4" (1.2M): 1992 43717-2 $39.95
C Example Book Macintosh (800K): 1992 43716-4 $39.95
Second Edition Diskettes in Pascal
1992 c. 352 pp. 43720-2 $29.95 Revised First Edition

RA IBM 5 1/4" (360K): 1989 44607-4  $39.95
FORT N Example Book Macintosh (400K): 1989 44608-2  $39.95
Second Edition _ ) )
1992¢.352pp. 437210 $29.95 Diskettes in Basic

First Edition

Pascal Example Book IBM 5 1/4" (360K): 1992 40688-9 $32.50
Revised First Edition
1989 246 pp. 37675-0 Paper $24.95

Available in bookstores or from
‘ : AMB RID GE 40 West 20th Street, New York, NY 10011-4211
Call toll free 800-872-7423.

UNIVERS ITY PRE S S MasterCard/VISA accepted. Prices subject to change
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