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GRADUATIEE FELLOWSHIP PRCCGRAM

For study and research leading to doctoral degrees in
specified engineering/science disciplines.

Introduction: ONR will award up to 45 three-year
fellowships for study and research at U.S.
institutions offering doctoral degrees in designated
fields.

Eligibility: Participants must be U.S. citizens
and receive a baccalaureate degree in 1986.

Objective: To increase the supply of U.S.
citizens trained in disciplines critical to the U.S.
Navy’s mission.

Terms: Fellows selected in 1986 will receive
$13.000 for the first year of tenure. ONR will pay
the institution full tuition and fees and provide
$2,000 to the Feilow’s department.

Duration: Up to three years if academic progress
is satisfactory.

For application forms and information contact:

ONR Graduate Fellowship

American Society for Engineering Education
11 Dupont Circle, Suite 200

Washington, D.C. 20036

ONR Graduate Fellowships awarded in this fifth
year of the program will be for study and research
in nine major disciplines:

Electrical Engineering

Computer Science

Naval Architecture and Ocean
Engineering

Materials Science

Applied Physics

Aerospace/Mechanical Engineering

Life Sciences

Mathematics

Secretary of the Navy Fellowships in
Oceanography

Only U.S. citizens are eligible.

Application deadline: January 31, 1986
Offers of appointment: April 15, 1986
ONR/ASEE are equal opportunity employers.

Note: Program Details are Subject to Change




HYBRIDOMAS IN BIOTECHNOLOGY
AND MEDICINE

March 3—-7, 1986

at the
COPLEY PLAZA HOTEL, BOSTON

Sponsored by
HARVARD MEDICAL SCHOOL & DANA-FARBER CANCER INSTITUTE

Director: TIMOTHY A. SPRINGER, Ph.D.
Co-Directors: STEVEN J. BURAKOFF, M.D., and ELLIS L. REINHERZ, M.D.

A distinguished faculty will review the latest innovations and implications of
immunology and hybridoma technology and highlight major advances achieved in the
biological sciences and clinical medicine. A comprehensive syllabus including selected
methods protocols will be provided.

Mon: ANTIBODY DIVERSITY AND MONOCLONAL ANTIBODIES. The Genetic Basis for Antibody Diversity,
Jonathan Seidman; The Antibody Combining Site, Edgar Haber; Monoclonal Antibody Techniques and Strategy, Zelig
Eshhar; Production of Human Monoclonal Antibodies by In Vitro Immunization, May-Kin Ho; Immunochemistry and
the Mapping of Epitopes with Monoclonal Antibodies, Peter Parham; Kinetics and Affinity of Monoclonal Antibody
Binding, Alan Williams.

Tues: APPLICATIONS OF MONOCLONAL ANTIBODIES IN BASIC BIOMEDICAL RESEARCH. Affinity Purification
and Characterization, Alan Williams; The Analysis of Human Histocompatibility Antigens with Monoclonal Antibodies,
Peter Parham; Leukocyte Adhesion Molecules, Timothy Springer; The Cytoskeleton and Organelles of Human

Carcinoma Cells, Lan Bo Chen; Dissecting the Reovirus Hemagglutinin, Bernard Fields; Three-Dimensional
Localization of Variable Antigenic Sites of the Influenza Virus Hemagglutinin, Don Wiley.

Wed: MONOCLONAL ANTIBODIES IN DIAGNOSIS AND THERAPY. The Human T Cell Antigen Receptor, Ellis
Reinherz; Serotherapy and Bone Marrow Transplantation, Jerome Ritz; Manipulation of T Cell Populations to
Abrogate Allograft Rejection, Charles Carpenter; Antibodies in Vivo, Edgar Haber;, Diagnosis of Acute Leukemias,
James Griffin; Monoclonal Antibodies in Diagnosis of Mac-1, LFA-1 Deficiency Disease, Donald Anderson. ’

Thurs: USES OF ANTIBODIES IN RECOMBINANT DNA TECHNOLOGY. Site-Directed Antibodies to Synthetic
Peptides, Brian Schaffhausen; Protective Epitopes in Malaria, Victor Nussenzweig; Expression of Cloned Ig Genes,
Fred Alt; Production of Human-Mouse Antibodies Using Gene Transfection, Sherie Morrison; Immune Detection
with Agt11 and Applications, Richard Young; Cloning Surface Antigen Genes by Transfection and Cell Sorting,
Frank Ruddle.

Fri: T CELL CLONES, HYBRIDOMAS AND THEIR PRODUCTS. Function of Cloned Human T Cells, Steven
Burakoff; T Cell Clones and Their Lymphokines, Frank Fitch; Functional T Cell Hybridomas, Kenneth Rock;
Interleukin-1, Interferon-y, and the Regulation of Macrophage-T Cell Interactions, David Beller; Molecular and
Functional Characteristics of the Interleukins, Kendall Smith.

Hybridomas in Biotechnology and Medicine Tuition fee: $525
Reduced fee for students: $250*

Name Phone __{ )
(Please Print or Type)

Organization

Address

Street City State Zip

Full payment must accompany application (check payable to Harvard Medical School). Harvard Medical School, Department of Continuing
Education, Boston, MA 02115, (617) 732-1525. *Graduate students and postdoctoral fellows are eligible for the reduced fee. A signed letter
from their supervisor, certifying their training status, must accompany the application.

O Please send me further information.
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The Annual Congress for Recombinant DNA Research, now inits sixth year, is recognized asthe premier symposium on
the subject, and presents the important developments that impact on current and future work.

Keynote Speakers: Charles Weisman, University of Zurich, Switzerland
Interferon Genes and their Expression

Philip Sharp, Massachusetts Institute of Technology, Cambridge, MA
Gene Expression in Mammalian Cells

Session Chairman

ONCOGENES HORMONES

Peter Gruss, Univ. of Heidelberg W. Germany John Baxter, Univ. of CA, San Francisco
TRANSCRIPTION DEVELOPMENTAL BIOLOGY
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Frederich Ausubel, Mass. Genl. Hosp., Boston, MA Jack Szostak, Mass. Genl. Hosp., Boston, MA

Poster Sessions: ADVANCES IN RECOMBINANT DNA RESEARCH

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the
meeting; however, only those accepted by Nov. 15 will be published in the journal, DNA. Contact Edward Ruffing, Scherago
Associates, Inc., (212) 730-1050.

Organized by Scherago Associates, Inc., in conjunction with
the journal, DNA, and Genetic Engineering News

REGISTRATION FEES:
$400 On-site registration — includes a one year subscription or renewal to the journal, DNA.
$350 ADVANCE REGISTRATION - (Received by Nov. 15) - Includes a one year subscription or renewal
to the journal, DNA.
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8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only.

Larger group rates available upon request.
Cancellations must be received in writing by Dec. 19, 1985.

Attendance will be limited. Make checks payable t0: Scherago Associates, Inc., DNA $-10-4

[J Please reserve space(s): Registration Fee of $ ____ enclosed.

[T Please send abstract form.
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Return to. DNA; c/o Scherago Associates, Inc.
Dept. S-10-4 , 1515 Broadway, New York, NY 10036 e (212) 730-1050
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This Week in Science

Structure of GDP-binding regions

The three-dimensional structure of the binding site for
GDP (guanosine diphosphate) on a protein has been
determined by x-ray crystallography (page 32). The
binding region on elongation factor Tu (EF-Tu) is similar
in amino acid sequence and size to guanine nucleotide
binding regions of several other proteins, including the
ras oncogene proteins and signal transducing G-pro-
teins. In the EF-Tu crystal, Jurnak found that the four
principal regions of homology (where similar or identical
amino acids are found) in ras and EF-Tu were posi-
tioned near the GDP-binding site, with most of the
invariant amino acids interacting directly with GDP.
McCormick et al. propose a model for the structure of
ras and G-proteins using their own crystallographic and
biochemical data for EF-Tu (page 78). Mutagenesis
experiments can now be designed for altering amino
acids at defined locations on the molecules. Protein
folding and functioning and oncogenesis can then be
evaluated as sequelae of such mutations and amino
acid substitutions.

Volcanic eruptions on lo

Volcanic activity in July 1984 on lo, one of Jupiter's
satellites, was detected and mapped from Earth by two
infrared techniques. lo is the only body besides Earth in
our solar system on which volcanism has been ob-
served directly. Howell and McGinn, using a new infra-
red technique, speckle interferometry, observed lo on 2,
3, and 4 July when photometric measurements indicat-
ed that a thermal outburst there was nearing its peak
(page 63). On 8, 9, and 10 July, Goguen and Sinton
made observations using infrared polarization tech-
niques (page 65). Three hot spots on Io’s surface (which
is illuminated by sunlight reflected from Jupiter) were
mapped. The major hot spot was east of the volcanic
region named Loki, which is thought to be a large lava
lake and is one of the prominent surface features of lo
identified by the 1979 Voyager space mission. Ground-
based studies such as these will contribute to an under-
standing of the source and nature of the continuing
volcanic activity on lo, to identification of the composi-
tion of lo’s volcanic materials, and to the design of
observations to be carried out during the 1988-1990
Galileo space mission, when once again close measure-
ments of 10’s volcanism will be possible.

Animal model for AIDS

Rhesus monkeys injected with a monkey virus that is
similar to the AIDS virus in physical appearance, tropism
for T-lymphocytic cells, structural features, and growth
pattern, develop a disease that has many of the charac-
teristics of AIDS (page 71). The model differs from
naturally occurring macaque immunodeficiency syn-
drome (simian AIDS) and from other primate models in
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which the human AIDS virus is the infecting organism.
Letvin et al. injected the monkey retrovirus STLV-Ii,
originally isolated from a monkey with lymphoma, into
six rhesus monkeys. Four rapidly experienced diarrhea
and went on to develop a wasting syndrome, opportu-
nistic infections, retroviral encephalitis, and immunolog-
ic deficiencies—all of which are also associated with
AIDS. (Other clinical features were not common to the
monkey model and the human disease.) The many
similarities of the infecting viruses and the clinical pre-
sentations suggest that the STLV-Ill model could be a
valuable one in which antiviral agents and vaccines for
AIDS can be tested.

Swimming without flagella

Single-cell blue-green algae, cyanobacteria of the ge-
nus Synechococcus, swim through marine waters at
speeds of 5 to 25 micrometers per second using an
unidentified mechanism that does not depend on fiagel-
la (which they lack) or other apparent external structures
for propulsion (page 74). The organisms were found in
several locations in temperate and tropical regions of
the Atlantic Ocean, where they and other cyanobacteria
contribute significantly to primary biomass production.
The shape of the organisms influenced the form of the
movement: long rod-shaped cyanobacteria swam in
relatively straight paths; more rounded ones looped and
spiraled. Some attached to a glass slide and pivoted, but
gliding, a motion characteristic of many cyanobacteria,
was not observed. Light did not alter the swimming
pattern or direction. Waterbury et al. suggest that che-
motaxis toward nutrient-enriched areas in the water may
be the driving stimulus that initiates the mysterious
motility.

Tick-borne disease of cattle

Increasing circumstantial evidence is linking a spiro-
chete transmitted through the bite of a tick to a disease
of cattle, epizootic bovine abortion (EBA) (page 85).
EBA reduces- annual calf production in western range-
lands by 5 to 10 percent and has caused financial losses
of $5 million to $15 million per year in California alone.
Lane et al. found immunologic and structural similarities
between the putative EBA spirochete and a spirochete
causing epidemic relapsing fever, which produces a
high spontaneous abortion rate in infected pregnant
women. The spirochetes were found in most tissues of
larva-, nymph-, and adult-stage ticks and, significantly,
in salivary glands of most infected nymphs and adults.
Spirochetes in general are sensitive to antibiotics; the
incidence of EBA has been reduced by prophylactic field
treatments. The carrier tick, Ornithodoros coriaceus,
feeds on cattle, deer, and humans and has been impli-
cated in the transmission of Q fever to humans (in whom
chills, fever, and muscular pain ensue) and to cattle and
sheep (in which abortions can occur).
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Biotechnology

(4

and the
Environment A New Book from

Risk & Regulation AAAS on the
Benefits and

Hazards of the

New Biotechnology

DNA, cell fusion, and similar techniques, has progressed from

the laboratory stage to practical application in fields such as
medicine, agriculture, chemicals, and environmental protection. But as
the commercialization of biotechnology proceeds, so too do questions of
potential hazards and government regulation.

The new biotechnology, based on research using recombinant

This book presents the results of a seminar series on environmental
aspects of biotechnology conducted by AAAS for the U.S. Environ-
mental Protection Agency. Of interest to all government policy-
makers, members of the biotechnology industry, researchers,
lawyers, scholars, and students, this volume includes the edited and
updated seminar papers, each with the questions and answers that
followed the original presentation.

Biotechnology and the Environment: Risk and Regulation
Edited by Albert H. Teich, Morris A. Levin, and Jill H. Pace
1985 213pp. Paperbound $12.95; AAAS members $10.95

Order from AAAS Marketing, Dept. T, 1333 H Street, NW, 8th Floor,
Washington, DC 20005. Please add $1.50 postage and handling per order.
Allow 4-6 weeks for delivery.
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SCIENCE

The Status of Engineering

The public is much more aware of scientists and science than of engineers
and the pervasive role that engineering plays in society. Indeed, society as a
whole has little appreciation of the nature of the changes in engineering or
the rapidity with which they are occurring.

The media rarely present the scope of engineering and show little interest
in the men and women who make engineering their profession. The result is
that members of the public know very little about engineering systems
although they interact daily with them. A further result is that the public has
little appreciation for the engineers who design, produce, or maintain
complex systems or how engineering touches every facet of their lives. The
public generally is not aware that the interests of engineers lie in efficiency,
usefulness, and low-risk industrial processes, plants, and devices.

Does this difference in public awareness matter? In the short run perhaps
not, but in the long run very definitely yes, for two reasons. First, society
rewards those who aré appreciated and well known; the rewards attract
talented people who better society as a whole. Only if engineering attracts
talented individuals will our modern life be sustained. The second reason is
that an informed public will make better decisions in this technological
society.

Turn now to the premise that the nature of the changes in engineering is
not well understood. At the turn of the century, electronics, plastics,
computers, and flight were undiscovered. As a result, student engineers
learned how to cast iron in foundries, operate a steam engine, use test
machines, build roads, and not much else.

The rapid emergence of complex systems in the 20th century is the major
difference between engineering before 1900 and in 1985. An automobile is a
relatively simple system but complex enough to illustrate the point. The
automobile now is a system of engineering systems, including electrical,
hydraulic, mechanical, thermodynamic, and computer systems, all of which
must function well at the turn of a key. Engineers today must be well
enough informed to apply new materials, new devices (such as computers,
robots, and ‘‘expert systems’’), and new tools (lasers, optical devices, and
chemicals) to systems.

We sense that the rate of change in engineering will increase. In recent
decades, science through new discoveries has served as a major force
driving the changes in engineering. In the future, the new sciences of
information processing and biotechnology will bring further changes to
engineering. But the force exerting the greatest pressure in the present is the
urgent need to increase national productivity. A renewed emphasis on
engineering is the only way to increase productivity, and nothing less than
the future of the nation depends on how well engineering meets the
challenge.

The media can help by approaching the engineering future in two ways:
by presenting to the public basic information on the realities of complex
systems and then by exploring the possible and probable impact of
engineering research and development on these systems.

Educational institutions can help now and in the future through new
approaches to engineering. In most colleges and universities, engineering is
still very disciplinary in character and exhibits little interplay with science.
The workplace, where engineering is critical to corporate progress, now
needs engineers with a broad view of systems, technology, and science.

Engineering draws heavily on new science. A fruitful marriage of new
science and engineering brought the success of the allies in World War 11
and the emergence of postwar Japan. Since the United States has no
monopoly on scientific or engineering brainpower, we are in peril if we turn
our backs and fail to give equal encouragement, support, and recognition to
engineering and science.—D. KENNETH BAKER, President, Harvey Mudd
College, Claremont, California 91711
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This pressing issue for all scientists is the focal
point of these new titles from the American
Association for the Advancement of Science:

THE VERIFICATION CHALLENGE: Problems and
Promise of Strategic Nuclear Arms Control Verifica-
tion, by Richard A. Scribner, Theodore J. Ralston,
and William D. Metz

A broad, authoritative examination of strategic
nuclear arms control verification that addresses
principles and tasks of verification, technology and
monitoring, compliance issues, future verification
needs, and views on what constitutes adequate ver-
ification. Available from Birkhauser Boston, Novem-
ber 1985; ca. 200pp., $15. (Order from the publisher,
380 Green St., Cambridge, MA 08540)

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION TERMS AND CONCEPTS: A Glossary, by
Richard A. Scribner and Kenneth N. Luongo

A comprehensive glossary of weapons technology,
arms control, and treaty terminology. Published by
AAAS (1985) 48pp., $2.50*.

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION: An Annotated Bibliography, 1977—-1984, by
Richard A. Scribner and Robert Travis Scott

A comprehensive, up-to-date guide to books and arti-
cles suitable for class or research use. Published by
AAAS (1985) 96pp., 87.50*.

THE STRATEGIC DEFENSE INITIATIVE: Some
Arms Control Implications, by Jeffrey Boutwell and
Richard A. Scribner

Implications of SDI for the Antiballistic Missile
Treaty, for nuclear arms control negotiations, for
limiting antisatellite weapons, and for the NATO
alliance and counteractions by the Soviet Union.
Contains Congressional action recommendations.
Published by AAAS (1985) 48pp., $2.50*.

To order these books, as well as AAAS audiotapes,
educational videotapes and symposia volumes on
science, arms control, and national security topics
(and for discounts on quantity orders), write to:

Committee on Science, Arms Control,
and National Security

American Association for the
Advancement of Science

1333 H Street, N.W.

Washington, D.C. 20005

(*Please include $1.50 postage and handling per order. Allow 4-6 weeks for
delivery. AAAS members receive a 20 percent discount on listed prices.)
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The Case of the
Tax-Perplexed
Professor

t 15 the eve of April 15th. As
midnight strikes, Professor Gregg
G. Burnett is poring over a pile of
papers. “laxes, taxes, taxes,” he
groans, “Why do I have to pay all
this money n taxes? How does
everyone else manage? And still
put a little extra aside for retire-
ment?” Gregg sighs. “It’s all a
mystery to me.”

Taking the sting out of taxes
needn’t be a mystery. There isa
simple solution. Supplemental
Retirement Annuities from
TIAA-CREF. Or, very simply,
SRAs. The flexible tax-deferred
annuity plan that can reduce your
federal taxes and increase your
personal retirement savings with-
out shrinking your take-home pay.

Under current law, contribu-
tions to SRAs are conveniently
made through your institution’s
payroll system before that money
shows up as taxable income. So
you don’t pay taxes on it. Or on
the interest and dividends it
earns. You only pay ordinary
income taxes when you receive
your income benefits or withdraw
cash from your SRAs.

Best of all, you don’t have to
wait until retirement to take your
money out. So if you want to use
part of your money before you
retire—to build or buy your retire-
ment house or send your children
to college, you can. Without pay-
ing any federal penalty tax.
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You can also begin receiving
your income benefits at any age—
again, without a federal penalty
tax. And you can choose from a
number of /ifetime income options
for you and your spouse.

This flexibility plus TIA A’s
current effective annual interest
rate of 11.75%* and CREF’s
broadly diversified common stock
portfolio make SRAs more attrac-
tive than many other tax-deferred
accounts. And with assets of
over $35 billion and 65 years
of experience in retirement plan
investing for people in education,
TIA A-CREF helps provide finan-
cial security in these uncertain
times.

So if you feel overtaxed like
our perplexed professor, investi-
gate the advantages of Supple-
mental Retirement Annuities.
Simply mail the coupon to TIAA-
CREF (Teachers Insurance and
Annuity Association—College
Retirement Equities Fund). Or
call toll-free 800-223-1200 (in
NY,, call collect [212] 490-9000)
and ask to speak to an Individual
Counselor.

SRAs—Simple. Reliable.
Accessible. Tax-deferred
annuities. From TIAA-CREE

*Effective March 1, 1985 through February 28,
1986 for funds credited January 1, 1985 or
later. This interest rate is not guaranteed after
February 28, 1986. A 1.5% expense charge is
deducted from SRA premiums.

TIAA-CREF products and services are
available only to staff members of colleges,
universities, independent schools and certain
other related educational organizations.

.V.\ TIAA-CREF
730 Third Avenue
New York, NY 10017
Offices in Atlanta, Boston,

Dallas and San Francisco

es! Id like to reduce my taxes
and increase my retirement sav-
ings. Please send me your free
brochure on solving this and
other mysteries of my financial
future.

Name

Name of Institution

Address
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State Zip
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