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Co-chairpersons: M. Siciliano, L. Strong 

SESSIONS/TOPICS SPEAKERS 

Bertner Memorial Lecture F. Ruddle (Yale) 

Organization of the Human Genome C. Cantor (Columbia), H. Lehrach (EMBL), R. White (Utah) 

Chromosome Changes and 
Somatic Cell Variation 

Regulatory Genes Affecting 
Somatlc Cell Variatlon 

Mutation and Repair 

Gene Amplification 

Inherited Cancer 

J. Rowley (Chicago), G. Adair (Texas) 

H. Blau (Stanford), K. Fournier (Hutchinson), 
R. Roeder (Rockefeller), C. Wu (NCI) 

E. Friedberg (Stanford), P. Hanawalt (Stanford), L. Thompson 
(Livermore), R. Humphrey (Texas), R. Albertini (Vermont) 

G. Wahl (Salk), M. Gottesman (NCI), F. Alt (Columbia), 
G. Brodeur (Washington University) 

A. Knudson (ICR), F. Li (NCI), G. Saunders (Texas), 
W. Cavenee (Ludwig Institute-Montreal), L. Strong (Texas), 
J. Gusella (Harvard), S. Naylor (Texas) 

Action of Cancer Genes A. Levine (Princeton), D. Hanahan (Cold Spring Harbor) 

GOALS 

The goals of the symposium are to evaluate current progress in understanding genetic mechanisms and cancer and 
to identify new directions for clinical and experimental work. 

WORKSHOP IN MOLECULAR GENETICS: TERMINOLOGY AND TECHNIQUES 

A three-hour refresher course on methods and concepts of the study of cancer genetics will be presented on Sunday 
afternoon, November 8,1987. A reception follows at which faculty members will be available for an extended 
discussion period. There is no additional fee for the workshop but preregistration is required by October 15, 1987. 

CALL FOR POSTERS 

Abstracts may be submitted for the 1987 Research Symposium Poster Session. Abstracts should be typed double- 
spaced on plain, 8 112 by 11 -inch paper and must be received no later than August 17, 1987. Participants will be 
notified of their poster's acceptance by mail. Submit abstracts to: Anthony J. Mastromarino, Ph.D., Office of the 
Vice President for Research-Box 101, UT M. D. Anderson Hospital and Tumor Institute, 1515 Holcombe Blvd., 
Houston, Texas 77030. Phone: (71 3) 792-3391. 

INFORMATION 

For additional information, please contact Conference Services-HMB 131, M. D. Anderson Hospital, 1515 Holcombe 
Blvd., Houston, Texas 77030, phone: (713) 792-2222. Registration fee is $200 if received by 1011 5/87; $225 after 
10115187. It includes admission to the workshop in molecular genetics, scientific program, book of abstracts, 
refreshment breaks, continental breakfasts, lunches, receptions, and banquet. 

I CME Continuing medical education credits will be available. 
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C. J. MARTOFF 
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For Your Science Library 

Biotechnology: The Renewable 
Frontier, D.E. Koshland, Jr., ed. Like 
its predecessor, this volume covers 
the latest and most important topics 
in biological RGD. It illustrates the ex- 

ciplinary aspects of modern biology and 
its tremendous impact on the future with sections ranging 
from new techniques, immunology, developmental biology, 
cancer, hormones, sensory phenomena, and more. 

AIDS, R. Kulstad, ed. Research 
papers and reports on acquired im- 
mune deficiency syndrome (AIDS) 
published between August 1982 and 
September 1985 show how far AlDS 

research has come and an indication of the direction 
in which it might go. An overview of research in AIDS is 
provided by Myron Essex, chairman of the Department of 
Cancer Biology, Harvard University School of Public Health. 

1986; case $29.95, $23.95 for AAAS members; paper $1 7.95, 1986; case $32.95, $26.35 for AAAS rnembers; paper $19.95, 
$1 4.35 for AAAS members; 384pp $15.95 for AAAS members; 654pp 

Frontiers in the Chemical Sciences, 
W. Spindel, R.M. Simon, eds. Fo- 
cuses on the themes of fundamental 
chemical change and extreme 
molecular complexity. Details prog- 

Astronomy & Astrophysics, M.S. 
Roberts, ed. From the solar system to 
the pulsars at the very edge of the 
observable universe, this volume re- 
veals a broad, coherent, and contem- 

ress in all areas of chemistry, including new work in ultrafast porary picture of our astronomical universe. Topics range 
reactions, catalysis, conduction organics, enzyme mechan- from the solar system, the structure and content of the 
isms, and materials and analysis. galaxy, galaxies and cosmology, and instrumentation. 

1986; case $29.95, $23.95 for AAAS members; paper $1 7.95, 1985; case $29.95, $23.95 for AAAS members; paper $1 7.95, 
$14.35 for A4AS members; 624pp $1 4.35 for AAAS members; 384pp 

Neuroscience, P.H. Abelson, E. Butz, 
S.H. Snyder, eds. Neuroscience re- 
search ranging from genetic engi- 
neering to clinical therapy is pre- 
sented. Provides an intearative treat- 

Biotechnology & Biological Fron- 
tiers, P.H. Abelson, ed. Covers the 
most important topics at the forefront 
of biological RGD and deals with both 
fundamental research techniques - 

ment of brain anatomy, physiology, and chemistry and ad- and practical applications. For researchers and students in 
dresses fundamental questions concerning nervous system all fields of biology, agriculture, and the health sciences. 
functioning. 1984; case $29.95, $23.95 for AAAS members; paper $1 4.95, 

1985; case $29.95, $23.95 for AAAS members; paper $1 4.95, l.95 f o r m s  5 5 0 ~ ~  
$1 1.95 for AAAS members; 454pp 

Order from AAAS Marketing, Dept. SA, 1333 H Street, NW, Washington, DC 20005. 
Please add $1.50 for postage G handling per order. Allow 4-6 weeks for delivery. 
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Predicting the weather 

N o weather forecast can exceed 
in accuracy thc most inaccurate 
comporient of the prediction 

equation (pagc 493). Thus, although 
weather forecasting is today based on 
sophisticated numerical models and an 
improved understanding of aunospher- 
ic processes and new supercomputcrs 
and data-collection instruments arc 
used, it is still only possible to  make 
predictions with reasonable accuracy a 
few days in advance. Tribbia and 
Anthes describe the roots of contempo- 
rary prediction stratcgics (that go back 
to the beginning of this ccntury), the 
current status of and limits to  weathcr 
forecasting, the computational methods 
used, and the physical laws applied to 
predictions. The inherent unpredict- 
ability of atmospheric, land, and ocean- 
ic processes will continue to  limit the 
accuracy of forecasts. But despite these 
problems, the regular collection of at- 
mospheric, oceanographic, and allied 
data is providing insights into the carth's 
climatic past, present, and future. 

Sickling red cells 

E RYTHROCYTES from patients 
with sickle cell anemia contain a 
defective form of hemoglobin, 

the transporter of oxygen from lungs to  
tissues (page 500). The abnormal he- 
moglobin polymerizes upon partial de- 
oxygenation in tissues to  form a 1 l l s ~ ~ ~ s  ' 

gel that deforms (sickles) cells and 
makes them rigid. Organ damage re- 
sults because rigid cells may occlude 
blood vessels causing less oxygen to be 
transported to  tissues. Gelation has an 
unusual time course that is character- 
ized by a pronounced delay period be- 
fore polymers appear. For studying the 
role of the delay time in gclation in 
vivo, Mozzarelli et al. developed a tech- 
nique for detecting polymers at partial 
saturation with carbon monoxide (a gas 
that affects gclation in the same way 
oxygen does). Lasers were used to con- 
trol the saturation of hemoglobin with 
carbon monoxide and to measure the 
kinetics of gclation in single cells. The 
analysis indicated that most cclls (about 

80%) of sickle ccll anemia patients 
would not sickle in the circulation, be- 
cause the dclay time is long compared 
to the ccll's transit time through the 
body and return to  the lungs for reoxy- 
genation. These findings may explain 
the low proportion of sickled cclls in the 
venous circulation of patients and clari- 
fy  how vessels occlude and tissue dam- 
age cnsucs in sickle ccll anemia. 

Observations of Pluto 
and Charon 

A STRONOMERS observed a num- 
ber of "mutual events" of Pluto 
and its satellite Charon in 1986 

(page 5 12). Telescopes at observatories 
in Hawaii and Tcxas were equipped 
with detectors monitoring changes in 
the brightness of the Pluto-Charon sys- 
tem; data were collected by Tholen e t  
al. during "superior events" (during 
which Charon passed behind Pluto, 
making observations of Pluto possible 
with relatively little contamination by 
light from Charon) and "inferior 
events" (during which Charon passed in 
front of Pluto). From the patterns of 
albedo values, it appears that the hemi- 
sphere of Charon facing Pluto has a 
neutral color, whcreas the other side has 
a reddish color similar to  Pluto's. Densi- 
ty measurements indicated that Pluto 
consists of morc rock than water ice. 
Orbital features of Charon and thc radii 
of Pluto and Charon were calculated 
with greater accuracy than has been 
possible. This year and next, there will 
be morc mutual events; some will be 
total, not partial like the 1986 events, 
offering even better opportunities for 
obtaining data about the system's orbit- 
al and physical properties. 

Toxic seeds and 
degenerative diseases 

eral 

NDIGENOUS pcoplcs of Guam and 
Rota, the Chamorros, once had 
high incidences of amyotrophic lat- 
sclerosis, parkinsonism, and Alzhci- 

mer-type dementia (the syndrome ALS- 
PD) (page 517). Since World War 11, 
the incidence has progressively de- 

clined. Genetic factors and viral agents 
havc becn ruled out as causcs of ALS- 
PD, and explanations have been sought 
in changing cultural practices resulting 
from Americanization. Toward the end 
of World War 11, the Chamorros had to 
rely heavily on Cycas ci~cinalis (cover)- 
the false sago palm seed-for food and 
medicine. The seeds contain an unusual 
toxic amino acid, called L-BMAA. 
When synthetic L-BMAA was fcd to 
macaques, Spencer e t  al. found that cells 
of the nervous system undenvent struc- 
tural and functional changes, and motor 
dysfunctions, and behavioral changes 
like those seen in motor neuron diseases 
and parkinsonism were induced. Thesc 
findings suggest an explanation for the 
hitherto enigmatic clustering of symp- 
toms and lend support to thc hypothe- 
sis that toxic amino acids (in this case 
from a source outside the body, but in 
other cases possibly from an endoge- 
nous source) may be associated with 
development of parkinsonism, Alz- 
heimer's, and perhaps other dcgenera- 
tive diseases (see also Research News, p. 
483). 

Sphingomyelin and 
spiroplasma growth 

M ORE than 25 years ago the first 
isolations were made of a tick- 
borne agent that causes cata- 

racts and brain infections in cxperimcn- 
tally infected mice; a culture medium 
has now becn defined in which this 
agent, Spzroplasma mirum, can readily 
grow and multiply (page 525). A cru- 
cial componcnt of the formulation de- 
veloped by Hackctt e t  al. was sphingo- 
myelin, a membrane lipid. Sphingo- 
myelin may help stabilize the orga- 
nisms, and the rcquircment for it may 
explain the tropism of S .  mirum for 
certain sphingomyelin-rich tissues (es- 
pecially neural and hepatic tissues) of 
infected mice. Sphingomyelin was es- 
sential for spiroplasma growth at 37°C 
(the temperature of a mammalian host), 
while some (albeit slow) growth took 
place without it at 30°C (the tempera- 
ture of a tick). Investigations of the 
biology and pathologic effects of this 
spiroplasma can now be undertaken. 
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New Titles Available from 

AAAS - 

Scientists and Journalists: 
Reporting Science as News 
Edited by Sharon M. Friedman, 
Sharon Dunwoody, and Carol L. Rogers 
The public is interested in science and depends largely on 
the mass media for the latest information. But how well do 
scientists and journalists connect to communicate to the 
public? This book examines the human aspect of the links 
between scientists and journalists through the eyes of 
both. 

Science as Intellectual Property: 
Who Controls Scientific Research? 
Dorothy Nelkin 
Who controls research? A growing number of legal and 
administrative disputes raise critical issues of professional 
sovereignty, scientific secrecy, and proprietary rights. 
Nelkin offers cases illustrating the dilemmas that arise as 
the interests of scientists, the rights of citizens, and the 
security needs of government and industry come into 
increasing conflict. 

1985, 352 pp., hardcover; $24.95, AAAS members $19.95 1984, 130 pp., softcover; $10.00, AAAS members $8.00 

Science and Creation: 
Geological, Theological, and 
Educational Perspectives 
Edited by Robert W. Hanson 
The creation/evolution controversy is examined by 
scientists, theologians, educators, and historians. These 
authors view the controversy as a false dichotomy and as 
an attempt to force a choice between two ideas that are not 
mutually exclusive. Includes case studies from several 
states. 

1986, 240 pp., hardcover; $24.95, AAAS members $19.95 

Low Tech Education in a High Tech 
World: Corporations and Classrooms in 
the New Information Society 
Elizabeth L. Useem 
Are students in the U.S. developing the skills necessary for 
a high technology society, or will it be technological boom, 
educational gloom? Useem examines education in 
California's "Silicon Valley" and Boston's Route 128, two of 
the country's leading high tech centers, and suggests ways 
for education and industry to forge a stronger partnership 
for the future. 

1985, 256 pp., hardcover; $19.95, AAAS members $15.95 

The Gene-Splicing Wars: 
Reflections on the 
Recombinant DNA Controversy 
Edited by Raymond A. Zilinskas and 
Burke K. Zimmerman 
Questions of safety and ethics about recombinant DNA 
techniques continue to surface. This book takes a look at 
historical, political, industrial, scientific, and international 
aspects of these issues. The authors show how lessons 
learned from the experience can be used to cope with 
similar issues in the future. 

1986, 256 pp., hardcover; $24.95, AAAS members $19.95 

All orders must be prepaid. VISA, Mastercard, and 
Choice accepted; include account number, expiration 
date, and signature. 

Send orders to: AAAS Marketing, 1333 H Street, NW, 
Dept. M, Washington, DC 20005. Please add $1.50 
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Cancer Phobia 

F or more than 10 years, the public has been subjected to a media barrage leading to 
widespread, misinformed fear of chemicals. Through the use of questionable 
evidence, many major substances have been labeled carcinogens. If data are adjusted 

to eliminate effects of cigarette smoking, there has been no overall increase in cancer due to 
other factors. The highly publicized cancer epidemic that was predicted earlier has not 
materialized. 

With increasing use of synthetic chemicals, it was desirable to screen them for possible 
carcinogenicity by tests on shorter lived animals such as mice and rats. The general 
procedure is to subject the mice or rats to massive doses of the chemical to be tested, usually 
by feeding, gavage, or inhalation. Preliminary experiments determine a maximum tolerated 
dose. This amount, repeated over a 2-week period, usually leads to a noticeable but tolerated 
reduction in weight. A chronic dose regimen is then employed in experiments that last for 
the animal's lifetime. The levels used vastly exceed those to which humans are likely to be 
exposed. 

Many of the experiments that have been cited as proving a potential carcinogenicity of a 
chemical for humans have been performed on inbred strains of mice that have a natural 
incidence of liver tumors. In humans, there are taboos against inbreeding, which often leads 
to genetic impairments. Thus the use of inbred mice, though convenient experimentally, is 
suspect. More important is the fact of high natural incidence of liver tumors in the test mice. 
The usual response of these animals to massive doses of a chemical is to develop an even 
higher incidence of liver tumors. When this happens, the chemical is labeled a potential 
carcinogen in humans. It so happens that in humans primary liver cancer is rare with the 
exception of alcoholics and those who have suffered from hepatitis. With these exceptions, 
incidence of liver cancer in the United States decreased substantially during the times when 
use of industrial chemicals expanded greatly. Thus extra liver tumors in a naturally 
tumorigenic mouse is of dubious relevance to humans. 

Results from the massive doses are extrapolated linearly to low doses, and the 
assumption is made that humans are as sensitive as the most cancer prone of the species of 
animals tested. Use of a linear extrapolation to low doses implies that humans do not have 
repair mechanisms against injury. 

Countless millions of animals have been sacrificed in testing chemicals. Comparatively 
little effort has been devoted to studying the mechanisms of chemical carcinogenesis. An 
important exception is work conducted at the Chemical Industry Institute of Toxicology 
(CIIT). The CIIT, which has achieved an excellent reputation among toxicologists for its 
careful work, has examined the detailed mechanisms of the interaction offormaldehyde with 
nasal passages of rats and has shown that the linear model is not correct in predicting nasal 
cancer in the rats. Rather, a more relevant measure is the extent of interaction of 
formaldehyde with the nasal DNA. The amount of binding of formaldehyde to DNA 
decreases much faster than the concentration of formaldehyde in the nasal passsages and is a 
better predictor of carcinogenesis. 

Another important study of CIIT has been an investigation of the mechanism of the 
carcinogenesis of branched-chain hydrocarbons in male rats. These hydrocarbons are key 
components of unleaded gasoline. The studies showed that the hydrocarbons interfere with 
the mechanism for excreting a low-molecular-weight protein by the male rat. Research at 
CIIT indicates that this may be the cause ofkidney cancer in male rats exposed to gasoline. A 
similar mechanism with related cancer does not exist in female rats, in male or female mice, 
or in humans. This type of result calls into question the practice of the regulatory agencies in 
selecting for extrapolation to humans data from the most sensitive animal. 

Animals differ by more than a factor of 1000 in the levels required for lethal response to 
dioxin. Rodents and humans are known not to be identical in their biochemistry. To attain a 
realistic estimate of the hazard-if any-presented by a chemical, specific information about 
its metabolism and physiological effects is needed. The two examples involving formalde- 
hyde and hydrocarbons illustrate the power of an approach in which detailed mechanisms of 
chemical carcinogenicity are examined.--P~r~~~ H. ABELSON 
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much more vertical than that in the human- 
ities. If this point is granted, the need for a 
reconsideration of college curricula will nec- 
essarily follow. I am naturally delighted that 
Marshall Brown, "a professional humanist," 
reads Science, and I agree that it is not the 
appropriate journal in which to engage hu- 
manists in the important debate on curricu- 
la; I shall certainly try to go further. Brown 
states as "Fallacy 1" my thesis that "Science 
is vertical whereas other fields are horimn- 
ml." He then goes on to state that "Human- 
ities courses are not sequential, but they are 
cumulative." I couldn't find a better way to 
explain just what I mean by the distin&on 
between vertical and horizontal learning. 
This is the heart of the matter. 

Later in mv article I wrote. "Which will 
be easier to l e k  without inskction in later 
life, mme Shakespeare or molecular biolo- 
gy?" (emphasis added). The word, "more," 
carries the firm implication that students 
will at least be exposed to some. Brown 
somewhat misquotes me as saying that "One 
can 'learn' Shakespeare more easily than 
molecular biology 'without instruction in 
later life.' " There is no danger that a hu- 
manist will not be exposed to enthusiastic 
teaching of Shakespeare (and other litera- 
ture, for which "Shakespeare" serves as 
proxy), but perhaps he or she could sacrifice 
some part of it for a course in calculus or 
general biology or elementary chemistry. 
Finally, Brown criticizes me for claiming 
that "Students should learn science, not how 
scientists think." Can anyone really be edu- 
cated in this modem world without a rea- 
sonable knowledge of some of the major 
generalizations of science? And I deny that 
one can learn how scientists think without 
having a good portion of the meat of science 
to chew on. 

In his letter, Alexander Astin agrees that 
we need more science in undergraduate 
curricula, but contends that "learnkg is no 
less cumulative and no less hierarchical when 
it comes to such 'soft' fields as foreign 
languages, communication . . . and artistic 
technique . . . ." I am enthusiastic about 
teaching foreign languages, and learning in 
foreign languages is certainly vertical as 
compared with that in history or literature, 
although probably still less vemcal than that 
in physics or molecular biology. But fortu- 
nately much of the cultural value of foreign 
literature, at least for nonspecialists, can be 
obtained from translations. Even George 
Steiner used translations in preparing his 
highly regarded treatise ToIstoy or Dmomky 
(Knopf, New York, 1959). Mathematics 
may be the language of science, but regretta- 
bly no one has yet found a way to translate 
it. The distinction between vemcal educa- 
tion in science and horizontal education in 

the humanities is not absolute, but on bal- 
ance the distinction stands. 

Astin writes, "A more fundamental con- 
sideration in trying to adjudicate competing 
claims on curricular time should be social 
and national need: what are the critical 
problems of our time, and which disciplines 
are in the best position to shed light on these 
problems?" My Policy Forum contained a 
list of some of the intellectual and practical 
problems of our day that depend on science; 
isn't it faxinating to find a humanist argu- 
ing for the practical application of knowl- 
edge and a scientist arguing for better un- 
derstanding? No one is asking that our 
students give up history and psychology and 
economics. Certainly scientists want a base 
in these areas for future learning. My sug- 
gestion is that humanists should spend 80% 
of their time in college, rather than 94% of 
it, with these subjects and increase their 
effort (or at least their time) in science from 
6% to 20%. This may, of course, be what 
Astin had in mind anyway when he agreed 
to more science in our curricula. 

C. Tyler Burt asks that "our f i e  elite 
. . . should have 4 years of peace to delve 
into the pure world of thought. . . ." Peace? 
Avoiding instruction in science is "peace"? 

Science and mathematics have no place in 
"the pure world of thought"? Burt's letter 
illustrates why we need curricular reform. 

Finally, and & m y ,  Jeffry Mallow has 
written that Loyola University will ask their 
students to learn more mathematics and 
science. Yale has also expanded its science 
requirements. May they lead us out of the 
wilderness. Science isn't easy, but there is 
still no royal road to learning. 

F. H. WESTHEWER 
D e p a m t  of Chernisty, 

Hamrd University, 
Cambruige, MA 02138 

Errattrm: The &st sentcncc ofthe second, 
Kcchard A. Kerfs Rc.uarch Ncws article =t$ 
linked m ozone hole" (5 June, .1182) should have read, 
"Using a techni ue borrowecffiom galactic astronomy, 
the Stony ~100% researchers believe that th 
d c t d  rm@y 0.5 m 1.5 p m  biNio; of %tz 
monoxide w~&n the dee r? ole. . . . The article 
incorrectly referred to "0. to 1 5 parts per million." 

Enwtwn: In the article "Spacc station price climbs 
higher" %Eliot Marshall (Ncws & Comment, 17 July, 
. 242), crben Friedman, a member of the National 

kcsearch Council panel studying the space station, was 
incorrcctl identified as a former presidential economic 
adviscr. d c  is emeritus scientist, Naval Research Labora- 
tory and Martin M a r i m  Fellow of the National Air and 
Spacc Museum. 
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17th Conference on Toxicology 
November 3-5,1987 

BIOMEDICAL HIGH TECHNOLOGY Holiday inn Conference Ctr. 
THIRD INTERNATIONAL CONFERENCE Fairborn, OH 

NOVEMBER 11-13, 1887 
Gene Expression in  the Nervous System 

Ermlnlo Costa, Session Organlzer 
Retroviral Diseases and AIDS 

Rlchard D Olsen, Session Organlzer 

Cell-Cell Recognition and Signal Transduction 
Nlcolas G. Bazan, Session Organlzer 

Membrane Biogenesis and Abnormalities in  Mye l in  
Lloyd A Horrocks, Session Organlzer Abstracts for posters are being solicited and 

will  be accepted until August 15,1987. 
Attqndance is limited. CME and ABlH credits 
will be awarded. 

Abstracts for Posters are invited. 
Exhibitors are welcome For mo re  ~n fo rma t i on ,  contact Debbie Ussery, 

For further lnformat~on call (614) 292 8571 or wrlte Department of Conference Coord~nator ,  Nor th rop  Services, Inc., 
Conferences & lnst~tutes B O X  21878 Columbus Ohlo 43221 P 0 Box 1231 3, Research Tr iangle Park, NC 27709, 

9 19-549-061 1. 

U.S. Department of the Army 
announces an 

ENVIRONMENTAL IMPACT STATEMENT 
PUBLIC SCOPING MEETING 

on 

BIOLOGICAL DEFENSE RESEARCH PROGRAM 
10:OO a.m. Sess~on (EDT), August 12, 1987 

The following posters of Sclence 7:oo p.m. Sess~on (EDT), ~ u g u s t  12, 1987 
covers are ava~lable: Sheraton Tysons Corner Hotel 

Tysons Corner, Virginia 
9 February 1979, Locomotive ln The U S  Department of the Army has scheduled a publ~c scoplng meet~ng on August 

12 1987 at the Sheraton Tysons Corner Hotel, 8661 Leesburg P~ke, Tysons Corner, 
Vlrgln~a to e l ~ c ~ t  comments and suggestions on the scope of ~ t s  planned programmat~c 
envlronmental Impact statement (EIS) concernlng the Department of Defense's 

29 July 1983, Cheetah and cub; b~ologlcal defense research program The b~olog~cal defense research program 

2 December 1983, Snowshoe enta~ls ongolng research concernlng the development of substances and equip- 
ment to detect blolog~cal substances wh~ch  m~ght  be used by an adversary dur~ng 
warfare and to protect and treat sold~ers aga~nst adverse effects of such substances 

23 December 1983, Cathedral Comments on env~ronmental ~mpacts alternat~ves, and lssues related to the prepa- 
w~ndowIDNA molecule; rat~on of the EIS are ~nvlted 

26 September 1986, Neurons ln The EIS will be prepared ~n accordance w ~ t h  the Nat~onal Env~ronmental Pol~cy 
Act and ~mplementlng Councll on Env~ronmental Quallty and Army regulations A 
draft EIS IS expected to be avallable In May 1988 for publlc clrculatlon and com- 
ment prlor to f~na l~zat~on Quest~ons regarding the scoplng meet~ng or the EIS, In 

Comblnatlon of space covers In general, should be subm~tted to Commander, U S  Army Med~cal Research and 

scroll format: 1 June 1979, 23 No- Development Command, Attn Mr Charles Dasey SGRD-PA, Ft Detr~ck, Maryland, 
21701-5012 

vember 1979, 10 Aprll 1981. lnd~vlduals w~sh~ng  to present oral comments at the meetlng may reglster by phone 
up through August 7, 1987 by call~ng 1-800-255-5230 dur~ng normal bus~ness hours 

Prlce IS $5 50 each (prepaid) of 8 00 a m to 5 00 p m EDT, except In Ohlo In Ohlo reglster by callhng (614) 424-5461 
(collect) On-slte reg~strat~on at the meet~ng w ~ l l  also be avallable All commenters 

Write to AAAS Department POST, are asked to b r ~ n g  a wr~tten copy of the~r  remarks for submlsslon to the meet~ng 
1333 H Street, NW, Washington, record Persons or organlzatlons unable to attend the scoplng meet~ng may subm~t 

wrltten comments for ~ncluslon In the publlc scoplng record to the above address 
w~thln 15 days of the scoplng meetlng date 
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me Second Annual AAAS Colloquium on Science, 
Arms Control, and National Security 

Science & Security: 
Nuclear and Conventional 

Forces in Europe 
September 28-29, 1987 

Hyatt Regency Crystal City, Arlington, VA 

This timely forum provides you with a broad and balanced perspective on one of 
the most important issues facing the world today. 

You'll hear top-level administration officials and 
nationally recognized analysts discuss the 
complexities of European security, SDI, and the 
interplay between science and technology and arms 
control/national security policy. 

Plenary Sessions include: 
+ European Security: The Relationship Between 

Nuclear and Conventional Forces + Advances in Weapons Technology and Their Impact 
on National Security and Arms Control + American Nuclear Strategy and European Security 

Distinguished Participants include: 
+ Paul Nitze, Special Adviser to the President and 

Secretary of State on Arms Control Matters + Robert Dean, Special Assistant to the President and 
Senior Director NSC Staff for lnternational Programs 
& Technology Affairs + Robert Cliff Duncan, Director, Defense Advanced 
Research Projects Agency (DARPA) 

+ John Deutch, Provost, Massachusetts Institute of 
Technology + Charles Zraket, President, The MITRE Corporation + Joseph Nye, Director, Center for Science and 
lnternational Affairs, Harvard University 

Smaller Group Panels will discuss such issues as: As a registrant, you'll also receive a Preconference 
+ Technical Advances in SDI and Their Relationship to Reader and a complete volume of Colloquium 

the ABM Treaty Proceedings. + Emerging Technology Conventional Weapons + The Role of ATBMs in European Security Whether you are a policymaker, scientist, or 
+ U.S./Soviet Biological and Chemical Warfare concerned individual, you will gain valuable insight 

Capabilities in Europe and participate in lively debate by attending this 
+ Nuclear Proliferation in Developing Countries important national meeting. 

Register today by completing and returning the form on the following page. 
For more information, call (202) 326-6490. 

The American Association for the Advancement of Science 
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AAAS Science and Security Colloquium 
Hyatt Regency Crystal City, Arlington, VA 
at Washington National Airport, Washington, D.C. 

28 - 29 September 1987 

Registration Fees 

Advance 
Registration 

Form 
AS1 

Name 
(last) (firs1 and tnltial) $160 Full (meals & publications) $ - 

Affiliation $120 Partial (publications only) 

Mailing Address 
(street and number) 

$ 60 Student (publications only) 

(city) (state & 71p) (telephi>nc numixi)  Separate Meal Tickets 
$ 20 Lunch, Monday (28 Sept.) 

Check enclosed or charge to my VISA or Cl MasterCard 
(no other credit cards accepted) 

$ 7 Breakfast, Tuesday (29 Sept.) - 

Card No. Expiration Date $ 20 Lunch, Tuesday (29 Sept.) 

Cardholder's signature TOTAL AMOUNT: $- 

Check here if you need special services due to a handicap. We will contact you before the meeting. 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All registrants 
receive an Arms Control Reader before or at the Colloquium and published Proceedings after the meeting. 

Packets will be mailed to preregistrants in early September; registrations received after 7 September will be held at the AAAS 
Registration Desk in the hotel. Refund Policy: Advance registration fees and meal tickets will be refunded after the Colloquium for 
cancellations received by 24 September; no refunds will be made on cancellations received after this date. 

Mail top half (registration form) to: AAAS Meetings Office, Science & Security Colloquium Registration. 
1333 H Street, N.W., Washington, D.C. 20005 

Hotel Reservation + Hyatt Regency Crystal City 
AAAS Science & Security Colloquium + 28 - 29 September 1987 

(Reservations received after 7 September cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State Zip Telephone No. 

Other occupants of room: Name Name 

Special housing needs due to handicap: 

Room: Single ($95)" Cl Double ($10.5)" *Add 4.5% VA sales tax and 5% occupancy tax. 

Arrival: Date Time Departure: Date Time 

Please list definite arrival and departure date and time. Check-in time is 3:00 p.m.; check-out time is 12 noon. Reservations will be held 
until 6 p.m. only, unless guaranteed by one of the credit cards below or 1 night's deposit is received. Failure to cancel 24 hrs. prior will 
result in 1 night's charges. 

American Express Cl Diner's Club Number Expiration Date 

Carte Blanche Mastercard Cardholder's signature 

Deposit (check) of $ enclosed. Make check payable to Hyatt Regency Crystal City. 

Mail bottom half (reservation form) to: Reservations, Hyatt Regency Crystal City 
2799 Jefferson Davis Hwy., Arlington, VA 22202 
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