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When The Pressure’s On.
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Decrease Transfer Time 3 fold / Increase Transfer Efficiency.
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A. Vacuum
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SCIENCE

COVvER  The discovery of the gene that is defective in the childhood disease cystic
fibrosis has generated hope and excitement in the scientific and medical
communitics. See page 1059. The colored bars represent chromosomes from
different patients with cystic fibrosis. Original data are from B. Kerem et al., Table 3,
page 1076. [Photograph by Carol Clayton of a child from the Cystic Fibrosis
Foundation]
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Cystic fibrosis

milestone has been reached in
Acystlc fibrosis research: the gene

that is defective in individuals
with the disease has been identified.
This discovery has made it possible to
predict a likely structure and function
for the protein that the gene encodes. In
diseased individuals, only one of 1480
amino acids is missing in the predicted
protein, the “cystic fibrosis transmem-
brane conductance regulator,” yet this
slight structural change apparently radi-
cally disrupts normal functioning of the
lungs, sweat glands, and pancreas. The
first payoffs from identification of the
molecular defect are expected to include
improved methods both for screening
for carriers of the gene in the general
population and for prenatal diagnosis.
Farther down the road, knowledge of
the responsible gene could lead to more
cffective therapies and perhaps to a
cure. The experimental findings are re-
ported in three Research Articles (pages
1059, 1066, and 1073) and are dis-
cussed both in this weck’s editorial
(page 1029) and in a news story in last
week’s issue of Science (page 923). The
Cystic Fibrosis Foundation has an-
nounced new grants in conjunction
with the discovery and an upcoming
mecting (pages 1084 and 1085).

All-carbon species

OME of the products of combus-

tion are composed of carbon and

nothing else (C,,); similar all-car-
bon molccules are also belicved to be
constituents of interstellar dust. Those
with 4n + 2 carbon atoms are consid-
cred to be especially stable, and by the
time 60 carbon atoms are assembled
into geodesic dome-like “buckminster-
fullercnes,” exceptionally stable mole-
cules are generated. What is key to
elucidation of the properties of all-car-
bon molecules is the ability to synthe-
sizc compounds of a single size; the
laser vaporization of graphite, which
has been used to produce all-carbon
molecules, is believed to yield a mixture
of linear and cyclic molecules having

3 SEPTEMBER 1989
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from 2 to more than 600 carbon atoms.
Diederich et al. have designed a synthet-
ic pathway for the production of one of
the smaller closed-shell species, Cg
(page 1088). They describe a direct
precursor of Cis, verify its precursor
status, and analyze its structure. Theo-
retical calculations suggest that the C,g
compound has alternating single and
triple bonds and two perpendicular aro-
matic systems of  electrons.

Nonmarine evaporites

VAPORITES are sedimentary rocks
E that form where lakes or oceans

once stood; they consist of salts
and minerals that have precipitated out
of the aqueous solution. Evaporites
have been useful for making inferences
about the compositions of ancient wa-
ters through time. In Qaidam Basin in
western  China, large potash-bearing
evaporites are formmg from nonmarine
waters (page 1090). The Basin has vast
salt deposits, a number of shallow saline
lakes from which precipitation is occur-
ring, and a permanent ground water
brine below the surface. The lakes are
fed by rivers and calcium chloride
springs; there is no input from marine
water as the Basin is thousands of me-
ters above the sca. Lowenstein et al.
conclude that many of the ancient
“anomalous” potash evaporites—thosc
deficient in the magnesium sulfate salts
that would be expected to be there had
mineral precipitation occurred from
seawater—can now be understood as
forming, as in Qaidam Basin, from non-
marine source waters.

Ozone losses

N spring in the Southern Hemi-
Isphcrc, ozone is destroyed in the

stratosphere and an “ozonc hole”
widens over Antarctica. How well do
the chemical reactions that have been
proposed for the conversion of ozone to
oxygen account for the ozone losses? In
experiments described by Sander et al.,
the temperatures and pressurcs that
would pertain in the polar stratosphere

were simulated and measurements
made of the rates at which dimers of
gaseous chlorine monoxide formed
(page 1095); this dimerization is con-
sidered to be the rate-limiting step in
the catalytic destruction of ozone. Reac-
tion rates were slower than had been
indicated in previous studies, yet quan-
titative computations with a one-di-
mensional  photochemical ~ model
showed that such rates accounted for
100% of the late spring ozone losses. In
contrast, qualitative assessments indi-
cated that less than one-half of observed
carly spring losses of ozone could be
accounted for, implying that in early
springtime other catalytic destruction
mechanisms may be operating.

Circadian rhythm to
sperm release

HE release of sperm from the
I testes into the seminal ducts of
male gypsy moths occurs rhyth-
mically. During a standard cycle of 16
hours of light and 8 hours of dark,
clones of sperm cells develop and are
released in bundles into the upper vas
deferens shortly before the end of the
light period. They remain there through
the dark period and, within 2 to 4 hours
of reexposure to hght move en masse
into the seminal vesicle. Eventually the
sperm move asynchronously into the
duplex where they mix with sperm that
were produced during other cycles. Gie-
bultowicz et al. found that this rhythmic
pattern continued in complexes of tes-
tis, upper vas deferens, and seminal
vesicles placed in culture (page 1098).
The rhythm held whether the cultured
complexes were exposed to the standard
light-dark cycle or to total darkness. If
the light-dark cycle was shifted to a new
phase, the rhythm also shifted and then
was sustained even after complete dark-
ness was later imposed. The complexes
thus contained an internal light-sensi-
tive pacemaker. If the normal and prop-
er maturation of sperm is dependent on
rhythmic release of sperm, disruption of
the rhythm might prove to be an effec-
tive strategy for pest control.
a RutH LEVY GUYER
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The Cystic Fibrosis Gene Story

n this issue of Science, there is a story that does not begin at the beginning or end at the

end, but has a very happy middle. The beginning is the basic research that made it

possible to search for a genetic needle in a haystack of DNA bases. The end is a cure for
a fatal disease. The middle is the finding of the cystic fibrosis gene, a milestone of major
importance.

The middle of the story, the three papers published in this issue on the cystic fibrosis
gene (pp. 1059-1080), is an event of great scientific achievement that brings credit to the
investigators whose dedication and ingenuity made it possible (see the news story by Jean
Marx, Science, 1 September, p. 923). Until now cystic fibrosis could not be studied in
animals, and clues to the actual defect are circumstantial. The discovery of the gene makes
possible its manipulation and insertion into experimental systems, thus bringing the day of
therapy and cure much closer. This advance immediately increases the accuracy of diagnosis,
both in the born and the unborn. It also has provided strategies that will be useful in
searching for other disease-causing genes.

The beginning of the story explains why scientists believe in the importance of basic
research. The tools that made this finding possible arose from a background of basic research
into such apparently esoteric and academic subjects as the understanding of the genetic code,
the recognition that enzymes from soil bacteria are able to cut DNA at specific locations, a
solid familiarity with the structure of chromosomes, classical genetics, and the use of
statistical probability. Much of the early basic research did not seem relevant to the cystic
fibrosis problem, and was pursued in the quest for extended knowledge, not practical
application. At times, legislators get impatient with scientists who emphasize such research,
implying that while scientists may prefer it, society does not need it. Scientists have learned,
however, that basic research often turns out to be practical, but the time scale for its
application differs from that of applied research. There is a time when the search for basic
knowledge is essential because there are no tools available for a direct application. Once the
tools have been obtained, often by investigations that were primarily directed toward
another goal, the clever and prepared investigator will apply them to the problem at hand.
Thus the apparently arcane interests of ivory-tower scientists are essential and inexorable
steps along the path to the triumphs of today.

Another happy feature of the present story is the combination of private philanthropy
and public funding that made this research possible. The thousands of individuals who
contributed to the Cystic Fibrosis Foundation, the brilliant and eccentric man who created
the Howard Hughes Foundation, the supporters of the Hospital for Sick Children in
Canada, the sensible managers of those charities, and the farsighted government officials
who also provided funds, all deserve credit. In a world in which terrorists, embezzlers,
prevaricators, and self-indulgers seem to grab the daily headlines, a story in which thousands
of people directly or indirectly provided funds to attack a disease that would not affect them
personally provides a warm glow.

Finally, the story illustrates another angle on that frequently maligned phenomenon,
competition. There is a great deal of discussion these days that the “publish or perish”
pressure creates the occasion for misconduct, and certainly the race for the cystic fibrosis
gene had elements of competitive pressure. What those standing on the sidelines, who
sometimes seem to want a competition-free world, fail to say is that the same competition
that attracts Olympic sprinters and mountain climbers impels scientists to work with
intensity and dedication. The personal satisfaction of knowing one has contributed to the
solution of a difficult problem, the excitement of doing one’s best in an all-out effort, and the
lure of fame and fortune, in whatever proportion, all combine to ensure that the jobs of
science get done faster than would be accomplished in a leisurely 9 to 5 schedule. In the case
of cystic fibrosis, honorable competition led to cooperation, when three of the laboratories
racing toward the same goal decided to join forces and share information. That cooperation
and intensity means that the one in 2000 children born each year with a fatal defect now has
a greater chance for a happy future—DANIEL E. KOSHLAND, JR.
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compatibility.

I
The ProPac™ PAl series is the ProPac PAL col- New polymeric materials used
only line of ion exchange columns umns also provide in the construction of the Dionex
combining high resolution, speed, higher recovery BioLC system ensure complete
recovery, and capacity. High than found in wide- | product recovery, preservation of
performance in all four para- pore silica columns activity, and freedom from metal
meters is achieved by the patented This assures there interaction.

MicroBead resin technology are no sample res- Rugged poly ether ether
exclusive to Dionex columns. idues to interfere ketone (PEEK) construction, first
The ProPac PAl resin is formed with subsequent seen on the market in Dionex

by binding 0.2 4 anion exchange analyses. systems, is compatible with all
MicroBeads to a non-porous The loading chromatographic solvents and
polystyrene /divinylbenzene resin capacity of buffers. As a result, PEEK allows
particle. In contrast with tradi- MicroBead resin high-pressure (5,000 psi), fully
tional macroporous ion exchange is 35 mg BSA Rapid mass transport of proteins to the ProPac’s MicroBead biocompatible performance with-
resins, the MicroBead technology on the analytical  bound ion exchanger sites provides superior resolution to traditional out system metals. The system’s
allows much faster mass transfer, column and macroporous resins in most cases. quaternary gradient pump pro-
resulting in higher resolution 175 mg BSA on the semi-prep times the normal operating vides precise, pulse-free flow rates
and shorter separation times. column. This exceeds the loading pressure — with no damage, to assure stable base lines and
While its efficiency is comparable capacity of other non-porous while the semi-prep column will rapid eluant optimization.
to that of reversed phase packings, resins, allowing more samples run up to 2000 psi. This rugged-
the MicroBead resin maintains to be processed in less time. ness assures long column life 01‘ comp l‘fte
the non-denaturing aspects of ion ProPac PAl columns have and cost-effective operation. mermaﬂon or
exchange. oy Diamet a pH stability of 0-14 and can be ProPac PAI columns are avail- to discuss your
O.2u Diameter g ched with 1 M acid or base. able in three sizes: 4 x 50 mm, .
< application
The analytical column withstands 4 x 250 mm, and 9 x 250 mm ’
pressures of 5000 psi — four (semi-prep version). contact your
local Dionex
Protein Recovery on Dionex ProPac PAl representative
y e =5 or (in US.A.) call
1-800-227-1817, ext. 42.
I
MicroBead resin separates
proteins through “easy access”
o the ion exchange sites, NBETTER SOLUTION
thereby improving the resolution,
7 ion ation, PO. Box 3603, Sunnyvale, CA
recove’y andspeed O‘fMOIeZn = = o — g‘l&gﬁz%rgoéa!::d:?)lxex%azaia, 1}’(‘]’.:
separations. All basic, neutral, and acidic proteins in this table elute from the (416) 620-0077, England Dionex (UK) Lid,
. (276) 691722, West Germany Dionex GmbH,
ProPac PAI columns with 100% recovery. (612) 66036, France Dionex S.A., (1) 4621-6666,

Italy Dionex S.c.L., (06) 3792979, Netherlands
Dionex BY, (76) 714800. ©1989 Dionex Corporation

Mono Q is a registered trademark of Pharmacia AB. Chromatograms courtesy KabiGen AB.
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POSTER
YOUR WALLS
WITH SCIENCE

productions are suitable

postage paid.

MARK quantity in box.

MOLECULE

1 June 1979, 23

YOU EAT

[]
[]
]
[
[
[]
[
]
]
[]

EARTH'S EDGE

$  Total

Card #

SCIENCE cover posters are once again
available. These beautiful, full-color re-

the sturdy mailing tube keeps them crease-
free during shipment. Only $7.95, U.S.

#01 LOCOMOTIVE IN CHINA
9 February 1979 (18 x 24)

#02 LIGHTNING OVER ST. LOUIS
27 July 1979 (20 x 28)

#03 CHEETAH AND CUB
29 July 1983 (20 x 28)

#04 SNOWSHOE HARE
2 December 1983 (20 x 28)

#05 CATHEDRAL WINDOW/DNA
23 December 1983 (20 x 28)

#06 NEURONS IN MOTOR CORTEX
26 September 1986 (18 x 24)

#07 BYRD GLACIER,
28 November 1986 (18 x 24)

#08 COMBINATION OF SPACE
COVERS IN SCROLL FORMAT

10 April 1981 (12x 37)

#09 MOONS OF URANUS
9 September 1988 (18 x 24)

#10 CATERPILLAR/YOU ARE WHAT
3 February 1989 (18 x 24)

#11 ATMOSPHERIC LAYERING ON
10 February 1989 (18 x 24)

# Total number ordered @ $7.95
$___ Subtotal
$______ For shipment to California, add

applicable sales tax.

[ Check enclosed  Please charge my:
[Mastercard []Visa

for framing, and

ANTARCTICA

November 1979,

Exp.

Name

Address

City

State/Zip

MAIL TO:
AAAS Books, Dept. 8

P.0. Box 753

Waldorf, MD 20604

1032

Order

yours now,
while supplies last!

mined statistically by noting an increase in

the expected incidence rate for that particu-

lar cancer. Even when such an increased

incidence rate is observed, we cannot distin-

guish between those cancers that would

have normally occurred and those that were
due to exposure to the carcinogen.

HerMAN CEMBER

Department of Civil Engineering

The Technological Institute,

Northwestern University,

Evanston, IL 60208

Balance in Science

I disagree with Daniel E. Koshland, Jr.’s,
statement that “the chance of being pub-
lished in Science is approximately the same
for all fields of research” (Editorial, 28 July,
p. 341).

To favor papers in physics and social
sciences over those in biology does help
represent the former two disciplines. But a
definition of “biology” based on the con-
tents of Science excludes many fields of biolo-
gy. So many of the papers in Science are
concerned with molecular, cell, and bio-
chemical biology, especially those with hu-
man applications, that the journal’s name
might be changed to “Biomedical Science.”
One has to be in one of those specialized
fields to even understand the titles! Science
publishes so few papers on organismal biol-
ogy (in such fields as ecology, zoology, or
vertebrate morphology—which is the major
division of the American Society of Zoolo-
gists), that it is no wonder authors from
these fields do not bother to submit their
papers to Science.

I think that Science has a long way to go
before it “publish[es] the cutting edge of
research in every branch of science as well
as present[s] research that will interest read-
ers ranging from physicists to social scien-
tists.”

STEPHEN M. REILLY
Department of Developmental
and Cell Biology,

University of California,
Irvine, CA 92717

Response: Physicists will find it hard to
believe that a biologist feels discriminated
against by Science, but reader Reilly illus-
trates the point I was trying to make. Within
each major field (physics, biology, and so
forth), there are subdivisions (organismal,
AIDS, crystallography, cell, and so forth in
biology), each of which thinks their own
area is underrepresented. What appears in
Science is to a first approximation a constant
fraction of what we receive in each area.

That distribution is affected by funding and
fashions that control the number of workers
in a field, but we do not want it to be further
influenced by the preconceptions of authors.
We try to judge all papers equally but, if
anything, give a slight edge to underrepre-
sented areas—DANIEL E. KosHLAND, JR.

Correction

We wish to make a correction concerning
our 9 September 1988 report “Selection of
variable-joining [V]] region combinations
in the o chain of the T cell receptor” (7). We
have discovered that the VsgJ3 isolates actu-
ally contain part of the 3’ heptamer-spacer
sequence from the Vg germline (2) and thus
these do not, in fact, contain a joining
segment. Because these isolates exhibit di-
versity at the coding-signal junction, we
incorrectly assumed that they were bona fide
V] transcripts. At this time we do not know
whether the junctional bases are nongerm-
line elements introduced at the coding-sig-
nal joints, or whether transcripts from such
nonrearranged V,, genes might serve some
function. Transcripts from nonrearranged
gamma genes have recently been reported,
and these are inducible by interleukin-3 (3).

We would also like to comment on the
observation that the VsgJsg isolates do not
contain diversity at the VJ joint. This lack of
diversity, in contrast to that of all other V]
isolates from our laboratory, has raised the
question of whether these may have been
derived, as a polymerase chain reaction con-
taminant (4), from the « chain gene isolated
from CTL 2C. At this time we do not have a
definitive answer.

Despite the error in our analysis of the
Vsg]3 isolates, the main tenet of our report
(that is, the preferential association and
expression of particular VJ combinations)
holds true. Thus, the J; and J, isolates
(figures 1 and 3) and only a few other J
segments (5) have been found to be ex-
pressed as the predominant Vsg transcripts.

MartHEW E. ROTH
MicHAEL J. Lacy
LEesLie Kris MCNEIL
Davip M. Kranz
Department of Biochemistry,
University of Illinois,
Urbana, IL 61801
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WILL AMERICANS BE
SCIENTIFICALLY LITERATE
BEFORE COMET HALLEY
RETURNS IN 2061?

Project 2061—a long-term effort
launched by the AAAS—is designed to
help make the answer “Yes—long before!”

The first phase of this massive nation-
wide effort to reform U.S. science
education has produced six reports that
recommend in detail what all citizens
should know about science, mathematics,
and technology.

They consist of an integrated report,
Science for All Americans (AAAS order no.
89-01S), by the National Council on Sci-
ence and Technology Education, and
reports by five independent panels:
Biological and Health Sciences (#89-02S),
Mathematics (#89-03S), Physical and
Information Sciences and Engineering
(#89-04S), Social and Behavioral Sciences
(#89-05S), and Technology (#89-06S).

Send orders giving titles and AAAS
order numbers—and a check, money
order, or purchase order (made out to
AAAS)—to AAAS Books, Dept. 2061, PQ.
Box 753, Waldorf, MD 20604.

Prices: Science for Al Americans: $14.50
(AAAS members, $11.50), 10-49 copies
$9.25 each, 50 or more $8 each; each
panel report: $7.50 (AAAS members, $6),
10-49 copies $3.50 each, 50 or more $3
each; all six reports (order no. 89-12X):
$35 (AAAS members, $28), 10-49 sets
$18, 50 or more $15.50. (For shipments to
California, add 6% sales tax.)

PROJECT 2061

American Association for the
Advancement of Science
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ideaList

ideaList will set you and your ¢ Finds any word, date or number in any record - in milli-
data free from the prisons of seconds - no matter how large your database or primitive
regular PC database managers. ~ Your PC ¢ Variable-length fields and records — up to about

. . . 10 000 words each ® Many types of record in one database
Designed for hghtmng-fast, * 194 ways to search ® Omnivorous importing ~ DBF and
full-text searching of Medline, wordprocessor etc text files o Flexible exporting
bibliographical references and (including re-formatting names/initials) ® Cross-referencing
abstracts, ideaList can help ¢ Familiar and complete editor (including. clipboard)
you with all your other * Windows-style screen ® Mouse support
loosely-formatted data - notes,  16-record demo version available on request.

results, jottings and the rest. Price: only US$195 ~ less 20% to academic buyers.

Vuwriterlf%

Vuwriter! is a proper wordprocessor for scientists:
fast, full-featured and IBM-compatible, yet as simple
as ABC. Drop-down menus, helpful dialogue boxes
and mouse support will have you running
Vuwriter’s slick editor, equation layouts and
scientific fonts in next to no time.

¢ Full wordprocessor command set ® Maths/Greek fonts

¢ Windows-style, WYSIWYG display e 15 levels of
sub/super-script ¢ Vertically aligned proportional-space text
¢ Varying margins within pages ¢ Two files on screen

© Macros ® Mailmerge ¢ Spelling checker

¢ Epson/HP/PostScript support.

*Demonstration version available on request.

Price: $493.75 — less 20% to academic buyers.

Vuwriter!! is a product of Vuman Computer Systems Ltd.

the additxC
piled at the end of 3
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Fax: 011 44" 865 721205. Tel: Peter Kibby on 011 44* 865 240201 (6~12 am EST).
Prices: USA/Canada only; airmail and support incl; subject to change without notice.

Please send me: Name

Address

Zip

* area code from USA.

Return coupon to: Peter Kibby, Blackwell Scientific Software, BSP Inc, 3 Cambridge Center,
Suite 208, Cambridge, MA 02142. Outside USA/Canada: Peter Kibby, Blackwell Scientific
Software, BSP Ltd, Osney Mead, Oxford OX2 OEL, UK.

Blackwell Scientific Software
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It your research can't wait
for weeks while you wait
for DNA, take a look at the
Cyclone™ Plus DNA
Synthesizer from MilliGen/
Biosearch.
Convenient prepack-
aged chemistries and
proven protocols allow you
to produce probes, primers,
even long (> 100-mer) frag-
mentsquickly and effortlessly.
Just load the reagents,
key in your sequence, and .
press “Run.” Cyclone Plus h -
handles everything else—
automatically. i

CORE
FACILITY

In half the bench space, Cyclone Plus
outperforms instruments costing twice
as much.

Preprogrammed soft-
ware cartridges make it
easy to change protocols
or synthesis scales. You can
even create your own
methods to customize a
synthesis.

Cyclone Plus is availa-
ble in either one-column or
two-column configurations.
And since it's priced within
reach of any lab, there’s no
reason to wait another day.
For more information, call
800-872-0071; in MA,
617-229-2870.

MilliGen/Biosearch
Division of MILLPORE

Cyclone users
come from

alongline of

DNA researchers.

W.Germany (06196) 494-0
© 1989 Millipore Corporation
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STN International is an online information network,

designed, developed, and run by people who
need and use scientific and technical data. On
STN, you can save valuable research time by ac-
cessing more than 70 databases through your per-
sonal computer and modem.
To receive a FREE set of STN posters and more
information about STN Internationdl, write or call:
Chemical Absiacts Servce
Booth # 410

at Human Genome 1
October 2-4, San Diego

BIOTECHNOLOGY..

Online on |
STN International.

STN International, Marketing, Dept. 30589, P.O.
Box 02228, Columbus, OH 43202, Phone
800-848-6538.

STN Internationdl is operated in North America by
Chemical Abstracts Service, a division of the
American Chemical Society; in Europe, by FIZ
Karlsruhe; and in Japan, by JICST, the Japan Infor-
mation Center of Science and Technology.
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Safe Control of Supernatants

‘VACUGSET-

‘INOTECH

For USA: For all other countries:

Inotech Biosystems International Inotech AG

PO. Box 21064 Postfach

Lansing Mi 48909 USA CH-5610 Wohlen/ Switzerland
Tel. 1-800-635-4070 Tel. 057 22 44 50

Fax (517) 393-2266 Fax 057 2234 66
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Plan Now to Attend the Third Annual

North American
Cystic Fibrosis Conference

Innisbrook Resort & Conference Center
Tarpon Springs (Tampa), Florida
. October 11 - 14, 1989

PROGRAM CHAIRMEN
Thomas F. Boat, M.D.
| Francis S. Collins, M.D., Ph.D.

e PLENARY SESSIONS

The CF Gene : Where We Stand
Francis S. Collins, M.D., Ph.D.
University of Michigan, Ann Arbor
Lap-Chee Tsui, Ph.D.
Hospital for Sick Children, Toronto

Advances in Medical Treatment of CF
Beryl J. Rosenstein, M.D.
The Johns Hopkins University Hospital

on the

A Look Toward the Future
Richard C. Boucher, Jr., M.D.
University of North Carolina at Chapel Hill

e SYMPOSIA
- Current Applications of DNA Technology to Clinical Practice in CF
. - The CF Gene: Molecular and Biochemical Approaches
m - Diagnosis and Management of Liver Disease in CF
- Successful Strategies for Living With CF
. : . - Nutrition in CF
cystic fibrosis (CF) - Lung and Heart-Lung Transplantation in CF Patients
- Evaluation and Management of CF Lung Disease in the First Two
Years of Life

research and care. - Controversies in Care

o BASIC SCIENCE SEMINARS
- Pseudomonas Colonization and Persistence
- Electrolyte Transport — Mechanisms and Regulation

 latest advances

Presented

bv th More than 175 abstracts will be presented in poster form. Proceedings will
y the be published as a supplement to Pediatric Pulmonology. In addition, 30
workshops and roundtables on more than 60 subjects will be offered.

Cystic Fibrosis CME credits and CEU’s for other disciplines are pending.

On-Site Registration: $200 (U.S.); $125 for students, residents, fellows and
Foundation. postdoctoral trainees.

® -
Cystic
FibI'OSiS 6931 Arlington Road
Bethesda, Maryland 20814

Foundation (301) 951-4422




S S S U
Request for Applications

Toward ldentifying the Basic Defect
in Cystic Fibrosis

The Cystic Fibrosis Foundation invites investigator-
initiated research grant applications to extend the
knowledge presented in this issue of Science
regarding the CF gene and its relationship o the
specific cellular defects observed in CF. Research
areas responsive to this request include, but are
not limited to:

® |dentification of the biochemical/
physiological events related to the
defective ion transport seen in CF;

® Development of appropriate model
systems for studying the regulation of
defective cellular processes;

® Development of pharmacological
agents or other therapies to reverse
the abnormal phenotype observed in
CF cells.

Research approaches and model systems must be directly relevant to
understanding the basic defect in CF. Applicants may request up to
three years of support. Level of support will be commensurate with the
scope of the proposed project.

The deadline for receipt of applications is December 1, 1989. For
further information and applications, interested individuals are urged to
contact Dr. Robert J. Beall or Ms. Dale Glass at the Cystic Fibrosis
Foundation.

"Cystlic

FibrOSis 6931 Arlington Road
Bethesda, Maryland 20814

Foundation (301) 951-4422




The most advemced of the species.

Resilient :
Efficient o
Reliable ' Environmentally
sensitive
Self-contained
Fast and poweriful

-



Resilient
allows balancing
tubes by eye

Efficient
8 plasmid DNA
separations
in 2 hours

Reliable
10-year drive
warranty

Calculates
CsCl speed
reductions, run
conversions
and more

ESP™

foresees CsCl precipi-
tation and avoids it

to optimize run times

Environmentally

sensitive
no chlorofluoro-
carbons

Self-contained
heating and
cooling

low heat output
(3400 Btwh)

Introducing L emd XL Ultracentrifuges, the Optima " Series.

They're here. A whole new
class of ultracentrifuges. The
Optima™ L and XL.

Like you, these new ultracen-
trifuges are so highly developed
they can solve complex problems
in seconds. The XL even has ESP™
an Efficient Sedimentation Pro-
gram to optimize conditions for the
fastest separations possible.

But brains aren't everything.
Our body is designed to be sensi-

tive to the world, and to you. The
L and XL use no chlorofluorocar-
bons. For more comfort in your
lab, they have only 1/3 the heat
output of other models. And the
drive is so stress-tolerant, you
don't need to weigh samples any-
more.

When you look at the entire
species ultracentrifuge, the L and
XL Optima Series is by far the
most advanced.

Find out more. Contact your
Beckman representative. Or,
Beckman Instruments, Inc.,
Spinco Division, 1050 Page Mill
Road, Palo Alto, CA 94304.

(800) 742-2345. Offices worldwide.

©1989, Beckman Instruments, Inc.

BECKMAN
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Neutralizing
Antibodies to

CYTOKINES

from

SYSTEMS
Antibodies Against
human

recombinant human
newlL-1-a PDGF
newlL-1-8 TGF-8
newllL-2 porcine
era B
newIL-6 TGF-p2
new TNF-a bovine
new TNF-8 FGF acidic
new GM-CSF FGF basic

S TECPLOT
LETS YOU SEE YOUR
DATA DIFFERENTLY...

STREAMLINES

N X-Y LINE PLOTS
F

N

'.i.
N a
& |
1
i

X (meters)

AT THE SAME TIME.

TECPLOT is an interactive, fully-integrated software package for visualizing
your scientific/engineering data. Support is included for contour lines, flooded
contours, vectors, streamlines, and X-Y plots in multiple windows...in full-color or
monochrome! Available on PCs, Sun, DEC, Apollo, HP SGI, and IBM

WRKAE. | ey Myl Sumhe.

Prices Start at $495 for the Full PC Version!

TECPLOT is o irodmark of A Inc

Call 512-343-5075 ForYourFree Demo!

AMTEC ENGINEERING, 1 avis View Loop, Austin, TX, 78732
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CYTOKINES, at the highest levels of
purity and activity, are also available from
the laboratories of R& D Systems.

YOUR SOURCE FOR CYTOKINES
R&D SYSTEMS
To Order: 1-800-328-2400
(1-612-379-2956)
Fax No.: 1-612-379-6580

In Europe contact: In Japan contact:

Funakoshi
Pharmaceutical Co., Ltd.

nology Ltd.
House, Watlington Road

ey, Oxford OX4 5LY Tokyo
Fax (0865) 717598 Telephone (03) 293-2352
Telephone (0865) 781045 Fax 81-03-293-2388
Telex 838083 BIOTEC G Telex J 28489 FUNA
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EndNote

BIBLIOGRAPHIES ON THE APPLE MACINTOSH
Maintains a database of up to 32,000 references and builds
bibliographies automatically in the style you choose. Works
with Microsoft Word, MacWrite, WriteNow, and
WordPerfect. $129.

Reviews: MacUser, Feb 1989. MacWorld, Feb 1989.
MacGuide, June 1989.

EndLink is a companion product that allows importing
references downloaded from online services like DIALOG
or BRS Collleague into EndNote. $99.

Grant Manager

FOR IBM PC OR THE APPLE MACINTOSH
Maintains grant balances to prevent overspending or
underspending. Prints orders on your forms and updates
grant balances automatically. In use in more than 800
university departments. $425.

Reviews: Nature, June 16, 1988. MacGuide, Summer 1988.
Personnel Manager is a companion program that finds
the optimal allocation of people to grants over time and
posts charges to Grant Manager. $425. (IBM PC)

30-Day Money Back Guarantee.
Call (415) 655-6666 for a free brochure.

Niles & Associates, Inc.
2200 Powell, Suite 765
Emeryville, CA 94608-1809

b
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FAST, online access to scientific
and technical information

STN Express”
software and .
STN International

Ask your question—
STN Express makes it easy

STN Express software for the IBM PC will automatically log
you on to the STN International network and help you
phrase your question offfine, before you incur any online
charges. Then you upload and execute your search, and
produce print-quality output of both text and graphics.

Streamlined structure search

The offline structure query formulation feature is easy-to-
use, fun, and cost-effective. Discover how to prepare a ques-
tion for the CAS ONLINE® Registry File of nine million sub-
stances oftline without worrying about rules for tautomers
and normalized bonds.

CAS Registry Numbers™ received from a Registry File search may
be transferred to the CA File® (equivalent to the printed Chemical
Abstracts®) and combined with additional search terms to
retrieve references to documents cited in CA.

Search the best with the best.

STN International offers access to outstanding databases,
including CAS ONLINE, Chemical Journals Online,
COMPENDEX, INSPEC, BIOSIS Previews® JICST-E and

STN Express comes
with preview disks (STN Mentor: STN Express
Overview). These overview disks are now
available for Macintosh®and IBM® PCs.
STN Express software will be available for
Macintosh PCs early in 1990.

NTIS. With the STN Express software package you get fast
answers from the world’s literature about biotechnology,
chemistry, materials science, engineering, medicine, energy,
geology—the range of topics you can explore on STN is
limited only by your imagination.

STN Express—l this for only $675;
$540 academic rate. Quantity discounts
available with corporate license!
Includes preview disks and documenta-
tion that will provide you with the criti-
cal information you will need before

opening the software package.
®
SIN International is operated in North America by STN
Chemical Abstracts Service, a division of the American |N;_|;E§N5|2?N|ALI
Chemical Society. © nformation Network
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| STN Express™ Order Form |

YES! I want to order STN Express software and get fast online access to
scientific databases.

Tunderstand that STN Express will run on IBM PCs, AT&T 6300, Olivetti,
| COMPAQ III (or 100% compatibles). I will also need 640K RAM, hard
disk (2 MB), graphics (Hercules, EGA, VGA), a mouse, modem (Hayes
| compatible), DOS (version 3.0 or higher), and a printer (many dot
matrix and laser printers are supported).

I My choice of disk sizeis: []3'%inch [ 5% inch

[ Send me STN Express, single copy, complete package of disks and

I documentation. [[] base rate $675 Iﬁacademic rate $540. In
addition, customer will be charged for tariff, customs or nonstan-

| dard distribution charges connected with delivery, if applicable.

I Check #1, #2, or #3:

[J 1. My payment is enclosed. I do NOT have an STN account. Please
open an STN account for me, so I can begin using STN Express.

[OJ 2. My payment is enclosed and I already have an STN account.

My account number is
[ 3. Bill me on my STN account
| Name
Job Title
l Organization
I Street
| City State
APt o okt Countxy
| Date Phone
| Signature

| My account number is I

Allow six weeks for delivery.
I For more information, call us at 800-848-6538, extension 3731 and ask
for Customer Service.

Return this form and your payment in an envelope to STN International,
I /o Chemical Abstracts Service, Attn: Accounting, Dept. 31489,
2540 Olentangy River Road, PO. Box 02228, Columbus, Ohio 43202
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