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7 This Week in Science 

Physiology: M. S. GORDON. Sex Survey: J. D. WEINRICH 

American Parallel for Oxford Research 
Gene Therapy OK'd 
U.S. and Partners Sign Space Station Agreement 
Liftoff 
U.S.S.R. to Set Up Fund for Basic Research 
Cut-Price Plan Offered for SDI Deployment 
EPA: Ozone Treaty Weak 
A New Way to Slice the Doctor's Pie 
Congress Passes Reforms in Pesticide Law . Trivelpiece to Leave AAAS . 
Breuning Pleads Guilty 
Cosmos 1900 Fails Safe . Kingsbury Resigns from NSF 

31 A Testable Theory of Superconductivity 
32 Gene-Watchers' Feast Served Up in Toronto: Putting Foreign Genes into 

Domestic Animals . New Method Found for Making Mutant Mice . Are Aging 
and Death Programmed in Our Genes? 

34 AMS Celebrates-and Worries 

Assessment: W. R. FREUDENBURG 
50 Structure and Function of Voltage-Sensitive Ion Channels: W. A. CAT~ERALL 

64 Catastrophic Landslide Deposits in the Karakoram Himalaya: K. HEW IT^ 
67  Regulation of a Heart Potassium Channel by Protein Kinase A and C: 

K. B. WALSH AND R. S. KASS 
69 Distinct Cloned Class I1 MHC DNA Binding Proteins Recognize the X Box 

Transcription Element: H.-C. LIOU, M. R. BOOTHBY, L. H. GLIMCHER 
72 Pertussis Toxin S1 Mutant with Reduced Enzyme Activity and a Conserved 

Protective Epitope: W. N. BURNET~E, W. CIEPLAK, V. L. MAR, K. T. KALJOT, 
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74 Pharmacological Induction of Use-Dependent Receptive Field Modifications in the 
Visual Cortex: J. M. GREUEL, H. J. LUHMANN, W. SINGER 

78 Putative Melatonin Receptors in a Human Biological Clock: S. M. REPPERT, 
D. R. WEAVER, S. A. RIVKEES, E. G. STOPA 

81 Postsynaptic Calcium Is Su5cient for Potentiation of Hippocampal Synaptic 
Transmission: R. C. MALENKA, J. A. KAUER, R. S. ZUCKER, R. A. NICOLL 

84 Muscarinic Depression of Long-Term Potentiation in CA3 Hippocampal Neurons: 
S. WILLIAMS AND D. JOHNSTON 

87 Prenatal Tetrodotoxin Infusion Blocks Segregation of Retinogeniculate Merents: 
C. J. SHATZ AND M. P. STRYKER 

90 Spontaneous Impulse Activity of Rat Retinal Ganglion Cells in Prenatal Life: 
L. GALL1 AND L. MAFPEI 

91 Localization of an Arg-Gly-Asp Recognition Site Within an Integrin Adhesion 
Receptor: S. E. DYSouul, M. H. GINSBERG, T. A. BURKE, S. C.-T. LAM, 
E. F. PLOW 

93 tRNA$" Functions in Directing the Scanning Ribosome to the Start Site of 
Translation: A. M. CIGAN, L. FENG, T. F. DONAHUE 

97 Endothelial Adhesiveness for Blood Neutrophils Is Inhibited by Transforming 
Growth Factor-p: J. R. GAMBLE AND M. A. VADAS 

99 Ryanodine Receptor of Skeletal Muscle Is a Gap Junction-Type Channel: J. MA, 
M. FILL, C. M. KNUDSON, K. P. CAMPBELL, R. CORONADO 

102 Olmec Settlement Data from La Venta, Tabasco, Mexico: W. F. RUST AND 
R. J. SHARER 

105 Evidence for a Cultivar and a Chronology from Patterned Wetlands in Central 
Veracruz, Mexico: A. H. SIEMENS, R. J. HEBDA, M. N. HERNANDEZ, 
D. R. PIPERNO, J. K. STEIN, M. G. Z O d  BAEZ 

Inside AAAS 108 Why AAAS Doesn't Lobby. Much: T. M. POWLEDGE ¤ Gibbons Joins Board ¤ 
Grad Student Prizes . Be a Critic . AAAS Council: M. W H ~  . Want to 
Get Science Free?: J. COLSON 

Meetings 113 Gordon Research Conferences: Winter Program ¤ Registration Form: 
A. M. CRUICKSHANK 

Book Reviews 118 Australian Science in the Making, reviewed by S. G. KOHLSTEDT ¤ Nature in Its 
Greatest Extent, D. P. MILLER. Interindividual Behavioral Variability in Social 
Insects, M. L. WINSTON . Chemistry of the Natural Atmosphere, 
G. E. GORDON . Reprints of Books Previously Reviewed . Books Received 

Products & Materials 123 Chromatography Software ¤ Disposable Elecaoelution Device ¤ Supercomputers 
for 3-D Graphics . Bibliography Software . Modular Laboratory Automation . 
NMR Spectrometer . Literature 
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t4iry E. Clutter 
Eugene H. Cota-Robles 
Mildred S. Dresselhaus 
Joseph G. Gavin. Jr. 
John H. Gibbons 
Beatrix A. Hamburg 
Donald N. Langenberg 

William T. Golden 
Treasurer 

Alvin W. Trivelpieoe 
Executive Oficer 

Elizabeth E. Bailey 
David Baltimore 
William F. Brinkman 
E. Margaret Burbidge 
Philip E. Converse 
Joseph L. Goldstein 
F. Clark Howell 
James D. Idol. Jr. 
Leon Knopon 
Oliver E. Nelson 
Helen M. Ranney 
Dav i  M. Raup 
Howard A. Schneidenan 
Larry L. Smarr 
Robelt M. Solow 
James D. Watson 

Edlton 

John Abelson 
Qais Al-Awqati 
Don L. Anderson 
Stephen J. Benkovic 
Floyd E. Bloom 
Henry R. Bourne 
James J. Bull 
Charles R. Cantor 
Ralph J. Cicerone 
John M. CoRin 
Robelf Dorfman 
Bruce F. Eldridge 
Paul T. Englund 
Theodore H. Geballe 
Roger I. M. Glass 

~ o b r t  B. Goldberg 
Corey S. Goodman 
Jack Gorski 
Stephen J. Gould 
Richard M. Held 
Gloria Heppner 
Eric F. Johnson 
Konrad B. Krauskopf 
Charles S. Levings Ill 
Richard Losick 
Karl L. Magleby 
Philippa Marrack 
Joseph B. Martin 
John C. McGif 
Mortimer Mishkin 
Jiri Novotny 
Gordon H. Orians 

Yeshayau Pocker 
Michael I. Posner 
Dennis A. Powers 
Jean Paul Revel 
Russell Ross 
James E. Rothman 
Daniel V. Santi 
Ronald H. Schwartz 
Vernon L. Smith 
Otto T. Solbrig 
Roben T. N. Tjian 
Virginia Trimble 
Geerat J. Vermeil 
Harold Weintraub 
l ~ i n g  L. Weissman 
George M. Whnesides 
Owen N. Witte 
William B. Wood 



A unique quantitative assay 
D-myo-lnositol 1,4,5-trisphosphate 
(I P3) [3H] assay system TRK.lOOO 

Utilizes a high specific activity tritiated 
tracer together with a specific IP, binding 
protein. 

@ Specific for the 1,4,5-isomer. 

@ Allows rapid and accurate measurement 
of IP3 in cells and tissues. 

Novel inositol products 
Two new tritiated inositol products specially 
developed to give 'low blanks' in 
phosphoinositide turnover assays. 

myo-[2-3H] lnositol with PT 6-271 
370-740GBq/mmol, 10-20Ci/mmol, TRK.911 

myo-[3H] lnositol with PT 6-271 
2.96-4.44TBq/mmo11 80-120Ci/mmol, TRK.912 

@ Contain PT 6-271 - a polymer specially 
developed to continuously remove radiolytic 
decomposition products which gives low 
blanks (less than 0.005%) in assays 
measuring phosphoinositide turnover. 

@ Supplied in solution in water - no removal 
of interfering organic solvents is required and 
the products may be used straight from the vial. 

Convenient sample preparation in phosphoinositide assays 
Amprep" minicolumns provide a convenient alternative to Dowex ion-exchange resins. 
Amprep SAX minicolumns (100mg) R PN .I 908 

Rapid separations 8 Good recoveries @ Small elution volumes 

For further information on these products or to obtain your 'inositol lipid metabolism' wallchart 
please contact your local Amersham office. 
Amersham International plc 
Arnersham UK Amersham 
UK Sales Aylesbury (0296) 395222 Amersham Australia PTY Ltd Sydney 888-2288 Amersham Belgium SAlNV Brussels (2) 538 9194 
Amersham Buchler GmbH&Co KG Braunschweig West Germany (05307) 8080 Amersham Canada Ltd Ontario (416) 842 2720 
AmershamCorporation Arl~ngton Helghts USA (312) 364 7100 Amersham Denmark ApS B ~ r k e r ~ d  (02) 82 0222 Amersham France SA Paris (1) 69 28 83.00 
Amersham Japan Tokyo (03) 816 6161 Amersham Nederland BV Houten 03403 76660 Amersham Norway Sandvika (02) 54 63  18 
Amersham Sweden AB Solna (8) 734 0800 
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Whooping cough vaccine 

T HE toxin that is produced by 
Bordetella pertussis, the organism 
that causes whooping cough, has 

both positive and negative effects: it 
elicits protective and neutralizing anti- 
bodies in host animals, but, through a 
biochemical cascade initiated by enzyme 
activity in its S1 subunit (it has five 

rtussis toxin produces in 
the subuniO), infecte r' host the pathobiologic ef- 
fects that are hallmarks of the Isease. 
Because currently available whooping 
cough vaccines may at times induce 
dangerous side effects includin perma- 
nent neurologic damage and f eath, at- 
tention has ' been directed toward un- 
coupling antigenicity and toxicity 
through, the use of recombinant DNA 
techniques (page 72). Burnette et al. 
prepared a series of analogs of the S1 
subunit by site-specific mutagenesis; al- 
terations appeared in residues in a 
stretch of eight amino acids that, if 
completely deleted, leaves the molecule 
devoid of enzyme activity and with 
reduced antigenicity. The most promis- 
ing analog was one in which just a 
single amino acid was changed-a ly- 
sine was substituted for an arginine. 
The molecule had substantially reduced 
enzyme activity but continued to react 
with toxin-neutralizing antibodies. The 
attributes of this altered molecule are 
suitable for a vaccine that might have 
few or 'no negative sequelae. 

Melatonin: acting like 
clockwork 

M ELATONIN affects the tick- 
ing of the human biological 
clock (page 78). This hor- 

mone is rhythmcdy produced-in 
higher amounts at night than during 
the day-by the pineal gland of the 
brain. Reppert et al. found that in hu- 
man brains, both those of adults and 
those of fetuses, binding sites for mela- 
tonin are concentrated in and restricted 
to the suprachiasmatic nucleus of the 
hypothalamus. This brain area appears 
to be the site of the human biological 
clock where each day, as the light-dark 
cycle proceeds, the body's circadian 

rhythm is synchronized to a 24-hour 
riod. The suprachiasmatic nucleus E direct connections to the eyes and 

has, in a number of other mammals, 
also been shown to be the site of a 
biological clock. Clinical uses of melato- 
nin have included the alleviation of 
symptoms of jet lag and the successll 
reentrainment of the disturbed biologi- 
cal rhythm of a blind person; with 
im roved understanding of its mode 
an g site of action, the use of melatonin 
for adjusting biological rhythms in the 
blind, in shift workers, and in travelers 
is likely to escalate. 

Action potentials in 
neuronal development 

S PONTANEOUS impulse activities of 
neurons-such as the activity of 
action potentials, the electric po- 

tentials that occur at surfaces of nerve 
cells when they are excited-apparently 
contribute to the establishment of neu- 
rologic connections between the eye 
and the brain even before photorecep- 
tors form and actual vision is possible. 
In a study in fetal cats, Shau and 
Stryker assessed how the action poten- 
tial inhibitor tetrodotoxin affected the 
positioning in the brain's visual centers 
of projections From retinal ganglion 
cells (page 87). During fetal develop- 
ment, axonal projections from both eyes 
are at first intermixed, but, by birth, 
they are cleanly segregated in discrete 
layers in the brain. However, in the 
presence of tetrodotoxin, proper segre- 
gation does not occur, the branching 
patterns of individual axons are abnor- 
mal, and positioning is highly irregular. 
These results imply that action poten- 
tials contribute to neuronal connections 
and even to the s t r u w i n g  of the target 
tissue. Galli and Maffei have actually 
been able to im lant microelectrodes in 
the eyes of fet a! rats. They found that 
there were action potentials in individ- 
ual retinal ganglion cells, thus demon- 
strating that even in the dark neurons 
are firing (page 90). Spontaneous elec- 
tric activities of cells may participate in 
the establishment and refinement of 
neuronal patterns not just in the eye but 
throughout the nervous system. 

Olmec settlement 

T HE Olmecs lived along the Gulf 
Coast of Mexico long before the 
rise of Mayan society. In recent 

excavations at La Venta, a major Olmec 
center, and at nearby Rio Bari lowlands, 
house floors, ttery, organic remains, 8" figurines, foo residues, tools, and oth- 
er artifacts from the Olmec occupation 
were recovered (page 102). The earliest 
local Olmec settlements were in the Rio 
Bari lowlands between 1750 and 1400 
B.C. The population subsequently ex- 
panded into La Venta which became a 
temple town; at its peak, between 800 
and 500 B.C., La Venta had a ceremo- 
nial and civic center and surrounding 
dwellings. (La Venta had not earlier 
been identified as a dwelling lace; ac- 
cording to a traditional mode, f it was a 
ceremonial center to which outlying 
upland peoples would have come only 
for ceremonies, commerce, and work.) 
Rust and Sharer discuss the growth and 
expansion of the local Olmec people 
into a complex social, ceremonial, and 
political organization, evolving in an 
environment that underwent si@cant 
change during the occupation of the 
site. 

Wetland agriculture 

M ANY lowland wetlands of Cen- 
tral Veracruz, Mexico, and of 
the Yucatan Peninsula have 

orderly rectilinear surface patterns; 
these are thought to demarcate the rem- 
nants of agricultural platforms that once 
were irrigated and drained by canals. 
Siemens et al. provide evidence that in 
fact the platforms of Gulf coastal Vera- 
cruz were cultivated around A.D. 500 
(page 105). At that time the culture of 
Central Veracruz was thought to be 
that of the Totonacs, a people whose 
occupation of the region considerably 
postdated the Olmecs' settlement. Exca- 
vations produced abundant ceramics 
and codeposited cross-shaped phyto- 
liths that are diagnostic of maize. The 
associated artifacts and plant remains 
establish that Zea mays was, in fact, a 
signrficant local cultivar some thousand 
years before the Spaniards arrived. 

7 OCTOBER 1988 THIS WEEK I N  SCIENCE 7 



T H E  1 9 9 0  R O L E X  A W A R D S  F O R  E N T E R P R I S E  

Do vou have the 
o w .  true spirit of enterprise? 

The Rolex Awards for Enterprise 
were inauevrated in 1976 with a single 

(( 
u u 

goal: To encourage the spirit of enter- 
prise in individuals throughout the 
world by acknowledging outstanding 
personal contributions made in selected 
* 

categories of human endeavor." The 
auaKties that the Awards set out to 
Lonor are the ones that have long been 
shown b Rolex and by Rolex owners. 

Ro 3 ex now takes pride in announc- 
ing that 50,000 Swiss francs and an 
inscribed 18kt gold Rolex Chronometer 
will be awarded to the five self- 
motivated winners who have developed 
projects displaying the most outstand- 
ing spirit of enterprise. 

AREAS OF ENTERPRISE. 
Candidates may submit projects in 

three categories --Applied Sciences and 
Invention; Exploration and Discovery; 
and The Environment. The Selection 
Committee will be evaluating these 
~rojects in terms of their spirit of enter- 
prise, originality and the likelihood of 

1. . 
realizahon. 

If your venture falls outside the 
committee's area of expertise, Rolex will 
call on specialists to appraise the merits 
of a particular proposal. 

An illustrated Spirit of Enterprise 
book, summarizing the best projects 

submitted for the 1990 Awards, will be 
~ublished concurrent with the Awards 
I 

ceremony The publicity given to proj- 
ects in previous editions of the book has 
often lkd to additional support from a 

. . - 
wide range of-' sources. 

HOW TO APPLY 
Your entry must be submitted in 

English on an official application form 
andv must reach the ~&;etariat before 
March 31,1989. To obtain that form, and 
the rules and conditions for entry, write: 
The Secretariat, The Rolex Awards for 
Enterprise, PO. Box 178, 1211 Geneva 
26, Switzerland. 

The Awards will be presented in 
Geneva at the end of A~ril1990. 

l. 

If you possess origmality, imagina- 
tion and initiative, you will not let this 
opportunity pass you by 

THE 1990 SELECTION COMMITTEE 
CHAIRMAN: 

Mr. Andre J. Heiniger (Switzerland). Chief Executive Officer and Managing Director 01' Montres Rolex S.A., Geneva. 
MEMBERS: 

Dr. George KB. Cochran (USA). Professor of' Clinical Orthopaedics, Columbia Universit . New York Past President of the Explorers Club. 
Miss Fleur Cowles (Great Britain). Painter and authoress. Member of the ~ o r f i  Wildlife h n d  International Council. 

Dr. Xavier Fructus (France). Specialist in hyperbaric physiology; Scientific Director of COMEX, Marseilles. 
Professor Yoshimine lkeda (Brazil). Oceanographer specializing in Antarctic research. Professor at the Oceanographic Institute of the University of S io  Paulo. 

Mr. Kisho Kurokawa (Japan). Architect. President of Kisho Kurokawa Architect and Associates, and Director of the Institute of Social Engineering, Inc.. Tokyo. 
Mr. Hans Joachim Panitz (FRG).  Telecommunications engineer. Payload Operations Manager at the German Aerospace Establishment-DFVLR, Cologne. 

Professor Carlo Rubbia (Italy). Physicist and 1984 Nobel Laureate. Project Spokesman at the CERN (European Laboratory for Particle Physics). 
Mr. Robert StCnuit (Belgium). Underwater archaeologist and author. 
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Presidential Elections and the NSF Directorship 

T he separation of science from politics is a principle whose importance to the nation is 
worthy of frequent affirmation. However, the scientific community must also 
recognize that science exists in a political environment. The scientific leadership in 

the 1940s understood the distinction between engaging in partisan politics and understand- 
ing the political process. Otherwise it could not have succeeded in the political negotiations 
that led to the creation of the National Science Foundation (NSF) in 1950. One purpose of 
those negotiations was to use the political process itself to shield NSF from party politics by 
giving it characteristics novel for a government agency. Designation of the agency as a 
"foundation" was one such characteristic. Equally important was the establishment of a 6- 
year term for the NSF director, a very unusual arrangement in a federal agency. 

Prior to World War 11, most support for basic research came either from a university's 
own funds or from one of the private philanthropic foundations. In 1945, when Vannevar 
Bush and his colleagues sought to legitimize federal support for scientific research in 
nongovernment institutions, they conceived the idea of a publicly supported foundation 
governed by a distinguished, part-time, presidentially appointed board of directors; namely, 
the National Science Board.* By designating the proposed agency as a foundation, they 
meant to convey a clear signal that government support for science had to be free from 
partisan politics. 

president Truman demonstrated his understanding and respect for the intent inherent 
in the word "foundation" by establishing an important precedent: the NSF director should 
be selected on the basis of scientific credentials and administrative ability rather than on 
grounds of ideological purity or for payment of a political debt.   hat precedent was 
consistent with the intent of a Congress in mandating a 6-year term for the NSF director to 
decouple that appointment from the 4-year presidential election cycle. . - 

precedent turned out to be good politics as well i s  wise policy. In 1969 
President Nixon reversed his announced intention to nominate Franklin Long as the third 
NSF director because of Long's opposition to the deployment of an antiballistic missile 
system. Both the scientific community and Congress vigorously protested what they 
regarded as a blatant attempt to politicize the NSF. With that single exception, all of 
Truman's successors in the Oval Office have followed his precedent with respect to the 
appointment of the NSF director. Nor has any newly inaugurated president ever asked the 
NSF director to resign. 

But NSF is a government agency, despite its uniqueness. And the presidentially 
appointed head of any government agency has to understand and work within a political 
environment if that agency is to succeed in the battle for scarce resources. In that respect, the 
task of the NSF director is particularly sensitive. The scientific community quite properly 
regards him as a principal spokesman within government for the national research system. 
Therefore, he is often obliged to walk a tightrope between'effective science advocacy and 
partisan politics. Erich Bloch, the present NSF director, has displayed his understanding of 
the changing political environment in which NSF functions, as well as a considerable talent 
for walking that tightrope. He has been willing to take controversial positions and make 
provocative statements in emphasizing the impo>ance of a vigorous scientific system. Some 
of his decisions have distressed and even angered members of the scientific community, but 
those are the occupational hazards of operating in a political environment. 

The nonpartisan character of NSF deserves the-continued support of both political 
parties. As the external environment for science becomes increasingly complex, Truman's 
wise precedent with respect to ale NSF directorship should be taken to heart by the new 
administration. After the election, the president-elect should quickly establish the fact that 
he expects Director Bloch to complete the remaining 2 years of his 6-year term. This action 
by the president-elect would send a strong signal to the scientific community that he 
understands the historical reasons for a 6-year term and the need to maintain a separation 
between science and pol i t ics . - -Rxc~~~~ C. ATKINSON, Chancellov, University of Califovnia, 
San Diego, La Jolla, C A  92093 

*V. Bush, Science: The Endless Frontier (National Science Foundation, Washington, DC, 1980), pp. 31-40 
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All the Advantages Plus: a Genetically 
of Sequenasea*: engineered for 

Low gel background DNA sequencing 
Uniform band Elimination of all 
intensities exonuclease activity 
Elimination of Higher purity, specific 
compressions activity, and stability 
using dlTP Less pausing -at 
Resolution of 500, secondary structures 
609 or more bases. Higher processivity. 

Sequenase: since its 
introduction to the scien- 
tific community by United 
States Biochemical Corpo- 
ration last year, has proven 
to be a superior enzyme 
for DNA sequencing. It is 
T7 DNA polymerase which 
has been chemically modi- 
fied to have very low exo- 
nuclease activity, Now, 

through in vitro genetic 
manipulation of the gene 
for T7 DNA polymerase, a 
new version of Sequenasee 
is available. This enzyme, 
Sequenasee Version 2.0, 
has been genetically modi- 
fied to eliminate completely 
the inherent exonuclease 
activity of T7 DNA 
polymerase. 

INTERNATIONAL DISTRIBUTORS: BioTrade -Austria Cambridge BioScience - Cambrid e England Kebo - Span a, Sweden; Ballerup Denmark' Oslo, Norwa 
Lucerna-Chem AG - Lucerne, SwItzerIand Maagar - Rhwot. Israel @imigrane!~~. - S a$ Renner G~%II - Dannstadt W. h m a n  : RIJ - lisser Holla"d 
Sodeta ltaliana Chimici - Roma, Italy Sopar-Biochem SA - Brussels. Belg~um Touzari et k l g n o n  - Paris. France Trace &intific -baulkham HIIIs, Australla. 



Sequenasee Version 
2.0 is preferable to the orig- 
inal Sequenasee (Version 
1.0) for DNA sequencing. 
The complete absence of 
exonuclease activity in 
Sequenasem Version 2.0 
increases its processivity 
by decreasing pausing at 
regions of secondary 
structure. In addition, it 

U N I T E D  

incorporates dlTP more think the advantages of 
stably, further enhancing higher purity, complete 
the use of this analog to absence of exonuclease 
remove compressions. It is activity and better ability 
produced with higher puri i to polymerize through 
and is stable under stand- secondary structures will 
ard storage conditions. make Sequenasee Version 
US6 will continue to u s B 2.0 even more re- 
supply the original liable for DNA 
Sequenase: so the sequencing in your 
choice is yours. We laboratory. 

70770 Sequenase' Version 2.0 
1 Kit ..... . . . . . . .$185.00 

70775 Sequenase' Version 2.0 
Enzyme Only 
.I000 Units.. . . . . . $375.00 
200 Units.. . . . . . $ 90.00 

Contact USB at PO. Box 22400, 
Cleveland, OH 44122. 
8001321-9322. Ohio or Canada 
all c~llect 216-765-5000. 
TLX: 980718. FAX: 216-464-5075. 
'Patent Pending. 

S T A T E S  B I O C H E M I C A L  C O R P O R A T I O N  
Circle No. 204 on Readers' Service Card 



There's only one real choice 
in fast protein LC. 
The Waters 650. 

If you want to transfer and scale up 
your open column methods on an 
automated LC with the convenience 
of storing up to 15 protocols, there's 
only one real choice. 

If you need one instnrment to isolate 
micrograms to grams of purified pro- 
tein using any FPLCY Protein-Pakm or 
self-packed preparative column, 
there's only one real choice. 

If you're looking for complete system 
control and fast, error-free program- 
ming with a full screen CRT display, 
there's only one real choice. 

If you want versatile methods optimi- If you prefer a full range of UV detec- 
zation using linear or non-linear gradi- tion options that includes program- 
ents with up to four buffers, there's only mable, tunable or fixed, there's only 
one real choice. one real choice. 

And if you're looking for a faster, better 
wa to putify proteins, there's only one Y rea choice--Waters"' 650 Admnced 
Protein Purification System. 

For more information circle the Reader Service Card, 
or call (617) 478-2000, extension 277Z 

Waters 
Division of MILLIPORE 

Circle No. 254 on Readers' Service Card 

If you require complete methods doc- 
umentation using either a personal 
computer or a recording integrator, 
there's only one real choice. 

O 1988 Millipon Corpomtion 
FPU is a regirtend tmdmark of Pharmacia Fine Chemicals. 
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Data analysis software forecasting and time series analysis, 

I 
and advan& statistlcalprocedures, you get the talent and experience of the 

SpSS team. Documentation, training and 
from SPSS' gives YOU the presentation graphics and more. Wdh our support thafs come through for over 
competitive edge. renowned speed, accuracy, flexibility and 1 million users. 
Producing big numbers is easy. In today's ease-of-use all along the W For full details on the SPSS data 
bus~ness, ts  what you do with those We work where you work, prov~ding analysls lineup, give us a call at 
numbers that makes the dflerence. a common set of tools for every computer 

mars what SPSS is all about For over class from mlcros to malnfrafms. We also 
1-312-329-3319. 

we'll show you how to really stand 
20 years, our data analysis s~ftware has SUPP~ l n fe f f a~  to ~r ddabase~ spread- out in your field. 
been turning raw data Into meaningful sheet and other application software.Ths 
stat~stics,to help you take the uncertainty wide range of business capabilfles adds 
out of decision maklng. up to one major advantage: Letting you get inc. 

me SPSS product famlly gives you hard and fast answers from Your data Best in the final analysis. 
beg~nning-toend control. Data entry, basic &d when you use SPSS software, 444 North Mlchlgan Avenue . Chicago, llllnols 

SPSS isa registered trademark of SPSS I ~ c .  
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MicroSelect. Well Defined Standard 
Ask for your free copy "MicroSelect" Basics for Biochemistry is Fluka's 
of the Fluka MicroSelect newest line of high purity reagents designed for 
brochure. applications in the life sciences. All Microselect 

products are specified, tested and guaranteed to 
a wide range of parameters and are detailed in 
the brochure. 

Guanidine thiocvanate is a typical example: It can 
be found on page 85 of the~icro~elect  bro- I C ~ U R .  

Fluka's commitment to quality comprizes a clear 
definition and a guarantee that follows each 
MicroSelect product, even on i ts label. 

Moreover, the MicroSelect brochure contains 

many tables detailing stability constants, pKa 
values, buffer compositions, diagrams and charts, 
which makes the brochure a useful source of 
practical and theoretical information for every 
laboratory. 

The Fluka "MicroSelect" programme includes 
- Ammonium, calcium, cesium, lithium, 

magnesium, potassium and sodium salts 
- Biological buffers, buffer components and 

standard buffer substances 
- Precipitation and denaturation reagents 
- Chelators and complexing agents 
- Antioxidants 
- Density gradient certrifugation chemicals 
- Amino acids 

Fluka 6 
BioChemika 
Switzerland: Fluka Chemie AG, lndustriestrasse 25, CH-9470 Buchs/Switzerland, Telephone 085 6 95 11, Telex 85 52 82, Telefax 085 6 54 49 

m a n :  , Fluka Feinchemikalien GmbH, MesserschmittstraBe 17, D-7910 Neu-Ulm, Telephone (07 31) 7 01 11, Telex 7 12 316 fluka d, Telefax (07 31) 7 50 44 
reat Bnta~n: Fluka Chemicals Ltd, Peakdale Road, Glossop, Derbyshire SKI3 9XE. Telephone 04574-62518, Linkline 0800-26 23 00, Telex 669960 fluka g, Telefax 04574-4307 

USA: Fluka Chemical Corp, 980 South Second Street, Ronkonkoma, New York 11779, Phone 516-467-0980, Telex 96-7807, Fax 516-467-0663 
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detection 
takes 

Genius. 



Meet Genius. 
- Genius provides more 

smart benefits. 
Besides being easy to use, Genius saves time 

by producing visual results in as little as one to 
two hours. Minutes after addition of the alkaline 
phosphatase substrates, X-phosphate and NBT, I a blue precipitate begins forming With Genius, 
reaction times can be modified to suit your 

I needs .. just stop the detection reaction when 
desired ansitivitv is achieved. You mav label 
small (10; 
a sinale rc 

. . - . - - . . - - 
pg) amoun DNA in 

rrl I rainn 

Boehringer Mannheim Biochemicals intro- 
duces a brilliant solution to DNA labeling and 
detection headaches ... Genius Nonradioactive 
DNA Labeling and Detection Kit. Genius is truly 
a revolutionary development in labeling and 
detection: a safe, effective, guaranteed alter- 
native to radioactive techniques with none of the 
problems associated with previous nonradio- 

An intelligent technique 
eliminates lab problems. 

Genius is a smart alternative to radioactive 
techniques. As a nonradioactive system, Genius 
eliminates danger to your lab from radiation 
exposure and erases protiems with contain- 
ment, disposal and unstable reagents. 

more than a year, ready to use any time you 
need them. You'll save time and money by 
eliminating the need to stop and label "fresh" 
probes every week. 

Join in the intelligent 
revolution. 

Genius is indeed a breakthrough in DNA 
active systems. labeling and detection. It provides fast, accurate 

It's !3mart to make things as results without the headaches associated with 
Digoxigenin technology simple as possible. radioactive technquesues And Boehringer Mannheim 
provides a clear advantage. An intelligent labeling and detection kit should Biochemicals stands behind Genius, ready to 

The Genius Nonradioactive DNA Labeling make your research easier, in addition to providing provide technical assistance whenever you 

and Detection Kit labels DNA Using the random accurate results. Genius comes complete in an should it, 

primed labding method and digoxigenin-l I-dUTP easy-to-use kit, containing all of the essential Give your lab the benefit of a little Genius. 

(commonly referred to as dig-dUTP). The Genius reagentsfor 25 random primed labeling reactions Order Boehringer hkmnheim Bkchemicals' 

kit can be used in a variety of techniques including and fifty 10 cm x 10 cm hybridizationldetection Genius Nonradioactive DNA Labeling and 
experiments, The kit includes: Klenow enzyme, Detection Kit. Or call toll-free 1-800-428-5433 

Northern and Southern blots, colony and plaque 
screening and in-situ hybridizations. Boehringer nucleotide labeling mixture including the digdUTP, (in hdiana 31 7-849-9350) for more inf~rmati~n. 

Mannheim Biochemicals' patented technology is random primers, anti-digoxigenin alkaline 

extremely sens'ive - allowing us to guarantee phosphataseconjugated antibodies, nitroblue 

detection of 0 . 1 ~  of homologous DNA, And tetrazOlium (NBT)l X-phos~hate and blocking 

that's not all. Our unique blocking reagent and plus a complete set Of controls. 

innovative labeling system combine to eliminate The protocol supplied with the Genius kit 

the background problems associated with other provides detailed, easy-to-follow instructions for 

nonradioactive techniques. each step of the procedure. What could be 
simpler. ..or smarter? 

Genius. 
Brilliant DNA Detection 

Guaranteed. 

BOEHRINGER 
MANNHEIM 

Boehringer Mannheim Biochemicals 
P.O. Box 50816, Indianapolis, IN 46250 

BIOCHEMICALS Orders: 800-262-1640 (in Indiana 317-576-2771) 

Copyright 1988, Boehringer Mannheim Biochemicals 

For more information, circle Readers' Sewice Card no. 300 



NEWSPAPERS For 37 years the AAAS-Westinghouse Science Journalism 
Awards have recognized outstanding reporting on the 

MAGAZINES sciences and their engineering and technological applica- 
tions, excluding health and clinical medicine. Awards RADIO honor science reporting in newspapers and general circu- 

TELEVISION lation magazines and on radio and television. 

Entries are judged on the basis of their initiative, originality, 
scientific accuracy, clarity of interpretation, and value 
in promoting a better understanding of science by the 

Five awards of $1,000 each are made in the categories of: November '9 newspapers with daily circulation of over 100,000, news- 
through papers with circulation of under 100,000, general circu- 

September 30,1988, lation magazines, radio, and television. 

The 1988 Awards will be presented at the National 
Association of Science Writers' banquet during the Annual 

entries Meeting of the American Association for the Advance- 
must be ment of Science in San Francisco, January 14-19, 1989. 

postmarked The Awards are administered by the American Associa- 
before tion for the Advancement of Science under a grant from 

midnight, the Westinghouse Educational Foundation. 

October 14,1988. For further information and entry forms, contact the AAAS Off~ce of 
Communications, 1333 H Street, N. W ,  Washington, D C 20005, or call 
(202) 326- 6440 

I 
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RESEARCH AWARDS 
INVESTIGATIONS SUPPORTING MALARIA 

VACCINE DEVELOPMENT 
The United States Agency for International Development (A.I.D.) Malaria 
Immunity and Vaccination Research (MIVR) Program, administered by 
the American Institute of Biological Sciences (AIBS), has available a 
limited amount of funds for support of basic, applied, or field studies 
directed to the development of effective malaria vaccines against all life 
cycle stages of the four species of malaria that infect man. 
Areas of special interest include: 

- adjuvants for malaria vaccines 
- in vitro cultivation of malaria 
- cell-mediated immunity in malaria 
- correlation of immune response and protection 
- production/expression/purification of malaria antigens 
- development of immunologic reagents for malaria research 
- critical host factors in malaria immunity (e.g. pregnancy) 
- epidemiological background to support vaccine field trials 

Interested investigators, currently engaged in relevant areas of malaria 
research should respond by <October 21,1988>, to the address below, 
for a copy of the instructions for submitting proposals. No telephone 
requests will be honored. The instructions provide background informa- 
tion and outline the conditions, procedures and format for proposals. 
Based on peer reviews, highly-ranked proposals may be selected for 
cost-reimbursement subcontracts with AIBS. Each award will be for one 
year. The funding level of each award will be negotiated but cannot 
exceed the A.1.D.-established ceiling specified in the instructions. 
Principal and associate investigators currently receiving A.I.D. MIVR 
Network funds are ineligible for consideration. 

Send all correspondence to: 

Contract Administration Department 
American institute of Bioiogicai Sciences 

1800 N. Kent St., Suite 930 
Arlington, VA 22209 

Computerizes your REFERENCES 1 and prepares your BIBLIOGRAPHIES 
Maintains a data base of references 
Searches for any combination of authors, years 
of publication, reference title, publication title, 
keywords or abstract 
Formats bibliographies exactly as you want them 
Reads your paper, inserts citations into the paper, 
and prepares a bibliography of the references 
cited (optional) 
D o w n l o a d s  r e f e r e n c e s  from M e d L i n e  d a t a  b a s e s  
s u c h  a s  N L M ,  BRS a n d  D I A L O G  (op t i ona l )  

1 1 IBM PC/XT/AT, MS-DOS, CP/M 80 . . . 

I VAX/VMS (native mode) . . . . . . . 
ANY 

MANUAL s 
.1!:AL '15'' r DEMO 20'' 
322 Prospect Ave., Hartford, CT 06106 

Connecticut res~dents add 7'/2% sales tax 

Circ le  No. 12 on Readers '  Serv ice  C a r d  

Independent investigators are 
invited to submit proposals for the 
development of new biological or 
chemical compounds. 

We have the know-how and 
the means to develop a new 
compound into a drug product. 

Please send preliminary 
non-confidential information to : 

DEBIOPHARM S.A. 
Rue du Petit Chkne, 38 
1003 LAUSANNE, SWITZERLAND 
(021) 20.52.74 

Need an inexpensive, easy and quick to use statistics program? 

now priced to sell at only $69.00 
Bridges the gap between the hand-held calculator 
and more cumbersome statistics software packages 

TESTS INCLUDED 

PARAMETRIC NON-PARAMETRIC 

Descriptive statistics * Mann-Whitney U 
T-test * Wilcoxon signed Rank 

* Paired T-test * Kruskal-Wallis 
* ANOVA, 1- and 2-variable * Friedman 
* Linear Regression 
* Regression Line Comparison * Rank * Chi-Square 

* Menu Driven Throughout * 

Computers Supported: IBM PC and PS2 compatible systems 
Apple 11, IIt, IIc. IIe 
Specify computer type and diskette 
size when ordering 

VISA and Mastercard Accepted 
Quantity Educatlarial Dlsraunt Available 
Ohio Residents add 6 1/2% sales tax 

To Order contact: Lundon Software, Inc. 
Tel: (216) 632-1688 
Telex: 9 102503084 LUNDON SOFTWARE i4637 P O  EOX 'OAD 1>10 

C i rc le  No. 149 on Readers '  Serv ice  C a r d  

Ci rc le  No. 257 on Reade rs '  Serv ice  C a r d  



Explore 
New Directions 
in Chemical Researc 

Frontiers in the Chemical Sciences 
Selected and with an introduction by 

William Spindel and Robert M. Simon, National Research Council 

This collection of 38 articles from the pages of 
Science shows chemists unraveling the mysteries 
of molecular reactivity, developing powerful 
analytical and theoretical tools, exploring and 
exploiting new pathways for catalysis and 
synthesis, and contributing to disciplines as 
diverse as biology and materials science. 
Focusing on such themes as fundamental 
chemical change and extreme molecular 
complexity, this volume takes the reader on a 
tour of the contemporary research frontiers in 
chemistry. Articles by some of the leading 
scientists in their respective fields cover new 

work in seven key areas: understanding 
chemical reactivity, chemical analysis, theoretical 
chemistry, chemical catalysis, organic synthesis, 
the chemistry of life processes, and the 
chemistry of new materials. Two Nobel lectures 
are included. 

592 pp.; ful ly indexed a n d  il lustrated 
Hardcover $29.95 1523.95 for AAAS members)  
Softcover $17.95 ($14.35 for AAAS members)  

Order from: AAAS Market ing,  Dep t .  C ,  1333 H St., Nh',  
Wash ing ton ,  DC 20005. Add $1.50 postage and handl ing 
per o rder .  A l low 4-6 weeks tor del ivery. 

'American Association for the Advancement of Science 
......................... --------------- ---------- --------------------------- 

Yes! Please send m e  t he  fo l lowing copies o f  Frontiers in the Chemical Sciences 

- hardcover $29.95 (AAAS member price $23.95) $ - 

- soitcover $1  7.95 (AAAS member price $1  4.351 $ - 

Postage and handling $ 1 .50 

TOTAL $ - 

Check VISA Mastercard 
[ rtacl~t 1 ,lr[I t i ~~n i l ) c * r  C ~ \ ~ I ~ , I ~ I I I I ~  [ IJ I~,  < ~ g ~ i ~ i t u r e  

Name 

Street Address 

City State ZIP 

AAAS member number (from Sc~ence  r n a ~ l ~ n g  label) 

Thank you  for  your  order.  Please send ~t t o .  A44S M'irket~ng Drpt C, 1 3  3 3 H Street, N W  
Wash~ngton, DC 20005 Please allow -1-6 weehi tor d e l ~ ~ e r v  
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1urn vour 
the most powerfd 

comprehensive sequence analysis capabilities ever 
assembled on a desktop in an easy-to-use, affordable 
package. Compatible with all Macintosh models, in- 
cluding the Macintosh II, IBI software handles over 
100 applications and every major database including 
GENBANFM, BIONET" and NBRF. 

not a&le &om her-software packages. For in- 
stance, all DNA programs use both strands 5' to 3'. 
Restriction analysis lets you select only enzymes that 
cut in a specific reading frame or enzymes that fit a 
combination of characteristics (eg., size of cut site, end 
structure) that vou identifv. You also eet the flexibilitv 

Enter yo& sequences via the keyboard or an IBI to cornbike and move betGeen subrou&es quickly 
' 

Gel Reader. IBI gives your Mac the analytical capabili- on-screen. 
ties to restriction map, translate sequences, identify The Global search program quickly identifies all 
own readhe frames, determine baie and amino acid database entries con&- ~ossihle matches with vow ., 
compositions, perform homology comparisons, run sequence. The Homology &:trices then identify &- 
global searches of available databases and much more. ferent levels of homology using a weighting scheme you 

IBI takes advantage of unique Macintosh design define. Thie same weigh* scheme is also useful in 
features to save time on every function. It perfonis vir- structural studies, allowingwingyou to compare a sequence 
tually every application - from searches to homologies against itself to identify direct repeats and stem-loop 
- faster than other comparable programs. For example, structure@. 
it takes less than 20 seconds to find restriction s h s  Protein users can also reverse translate, predict 
generated by 125 individual enzyme digests of pBR322. antigenic sites, predict protein flexibility, predict 

hydrophilicity and much more 

O 1988 International Biotechnologies Inc. 
Macintosh is a registered trademark of Apple Computer, Inc. 
GENBANK is a registered trademark of the National Institutes of Health. 
BIONET is a registered trademark of Intelligenetica 



Mac into 
tool in vow lab. 

-- ""l-G! I-",. " I- ""1 '4""fll 
-1 

Macintosh interface used for loading Global search: top seven matches of a 
sequence in Secondary Structure DNA global search displayed graphically 
Prediction program. showing regions of similarity, insertions, 

deletions and strand. 

Base composition of the entire sequence 
(greater than 70 Kb) of the human 
Beta-globin locus. 

Hydrophilicity and Surface Probability 
Plot of the Human Growth Factor protein. 

Homology matrix of a subregion of SV40 
against itself showing similarity in both 
orientations. 

Restriction enzyme analysis: sequence of 
pBR322 translated and fully annotated 
with all restriction cut sites. 

And with IBI software you never have to waste time C d  01: write. 
reformatting data. It is the only Macintosh software 
program that leta you use sequencing data in every IBI, RO. Box 9558, New Haven, CT 06535, 
major format including GENBANKT", BIONETM, 1-800-243-2555, or 203-786-5600. 
!TIADEN, LINE and UWGCG (Wisconsin). In Canada, call (416) 362-8278. 
Be the first in your lab In the UK, call Cambridge (0223) 242813. 

with these desktop 
capabilities. 

Use the most comprehensive 
software available for any 
microcomputer. Call today 
to order or to request 
additional information. 

The Cutting Edge of Molecular Biology 
Circle No. 253 on Readers' Service Card 
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Advances in Cognitive Science: 
Steps Toward Convergence 
Edited by Manfred Kochen, University of 
Michigan, and Harold M. Hastings, Hofstra 
University 

Computer science and biology-two fields that were 
once widely divergent-are increasingly influencing one 
another and converging into a new, more 
comprehensive area of cognitive science. This book, 
based on a AAAS Annual Meeting symposium, focuses 
on issues of evolutionary learning, thereby stimulating 
fresh ideas for research. Its multidisciplinary discussions 
integrate methods and concepts in imaginative ways, 
offering a unique perspective on the state of the field 
and on directions for future study. This volume should 
prove valuable to psychologists, computer scientists, 
biologists, and anyone interested or involved in artificial 
intelligence or cognition. 

$45 .00 ;  AAAS members $ 3 6 . 0 0  (include m e m b e r s h ~ p  number 
from Science). 283 pp., 1988. AAAS Selected Sympos~um 104. 
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue, 
Boulder, CO 80301. (Add $ 2 . 5 0  postage and handling for the 
first copy, 75 cents f o r  each additional copy; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for AAAS 

Analysis of multi-site receptor data 
simplified with user-friendly software 

from LUNDON 

Rigorous and Reliable ! 
Programs: 

LUNDON 1- saturation 

LUNDON 2- competition 

L U m O N  3- kinetics 

ACCUFIT-ONESITE-  
developed for Beckman Instruments, Inc.: automated 
analysis of saturation data, fully compatible with 
Beckman's Data Capture Software 

Features: - rapid data entry and editing: automated with ACCUFIT 
- weighted n o n - h e a r  least squares regression analysis without 

user-supplied i n ~ t i a l  parameter esumates 
- selection of graphics formats with HP plotter support 
- statlsbcal comparisons of computed models 
- telephone technical support to registered users 

Computers Supported: - IBM PC and PS2 compatible systems: Lundon 1 and 2 are 
also avaliabie for DEC VAX mainframe computers 

Visa and Mastercard accepted 

To arrange a 30-day free demonstration of any of these programs. 

call 1-800-4LUNDON 

For our catalog contact: Lundon Software, I ~ c .  
P O  BOX 4210 
MIDDLEFIELD. 
OHIO 44062 

PAPY RUSTM 
The new standard in 

Personal Bibliographic Databases 
PAPYRUS d;me4 Ref- Reference Pro- Sci- 

I1 Manager Cite Mate 
Output independent of 
e*ernal word processor YES No Yes No Yes Yes 
Provision for nonstandard YES yes yes No Yes Yes 
references 
Alphabetical keyword list YES No Yes Yes Yes No 
Underlinin sub- & 
superscriphg, boldface YES Yes Yes Yes ynEl ;  

Rewriting manuscript to YES Yes yes Yes Yes Yes 
insert citations 
Importing national 
database files ANY Some Some Some Some Any 
Cost* $99 $295 $350 $538 $590 $640 

'Cost 01 full system lor IBM-PC wmpatible computers, including all leahires indicated in table. 

Prepares your manuscripts and bibliographies, 
perfectly customized 

for each journal or granting agency 
*New Version- able to import references from national databases, other personal 

bibliography systems, or almost any other database or t e a  file 

*Over 50 predefined Journal Formats, plus the ability to create your own additional Formats 

*Correctly handles references 'In Press' or 'Submitted' 

*Up to 16,000 characters per reference 

*Compatitble with all major word processors (and most minor ones) 

ISM PC and Demo System $25w 
compatibles Complete Registered System- $ 9 9 W  

Demo price credited toward subsequent Registered System purchase. VAX-VMS Outside Nonh America add $10 shipping charpeu S, funds, on a U.S. bank 

Research Software 2718 sw Kelly Street, Suite 181 

( ~ e s i g n  _& Portland, (503) 796-1 OR 97201 368 
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The Division of National Cancer Institute 
Announces To the Scientific Community The Availability of the Following Cancer Etiology Resources~Services For Cancer Related Research As Noted Below: 

Av~an Myelobastoss Virus Reverse 
Transcrptase-2.000 U n t  M n m u m  Order 

Contact: Dr G E Houts 
Molecular Genetc Resources 
6201 Johns Road Su~te 8 
Tampa, Florda 33614 
(813) 886.5338 

C ~ t n g  Contract #N01-CP-51007 

Cost: $0 05IUn1t 
(Plus Shpp~ng  Outsde Contguous 
Unted States) 

Goat Ant~sera Aga~nst Avian Bov~ne Fel~ne 
Murne, and Pr~mate Intact V~ruses and V~ra l  
Prote~ns Ant~bodes to lmmunoglobul~ns for a 
number of specles Pre~mmune Sera ava~l- 
able for some Vrus Antsera 

Contact: Ms El~zabeth Donley 
BCB Repository 
Microb~olog~cal Assocates, n c  
5221 River Road 
Bethesda MD 20816 
(301) 657.8169 

C ~ t ~ n g  Contract #N01-CP-61020 

Cost: $75 0015 m (Antsera) 
25 0015 m (Pre~mmune Sera) 

100 00150 m (lmmunoglobul~ns) 
Plus sh~ppng  and handing 
(Frozen Materal) 

Human sera from donors w ~ t h  Carcnomas, 
Sarcomas. Melanomas. Lymphomas, 
Leukemias, Bengn Tumors. Normal 
Indv~duas .  Fam~lv Members of LLeukemics. 
Hematolog~cal ~ s e a s e s ,  and other Non 
Mal~gnant D~sorders 

Contact: Coordlnator for Research 
Resources 
Bolog~cal  Carcnogenes~s Branch 

DCE, NCI, NIH 
Execut~ve Plaza North, Room 540 
Bethesda MD 20892 

Cost: Shppng  and handl~ng charges 
only 

Cell Culture d e n t ~ f ~ c a t ~ o n  Serv~ce Us~ng  
lsozyme Analys~s lmmunofluorescence and 
Karyotyp~c Analyss (Chromosome Bandng) 

Contact: Dr Ward Peterson 
C h d r e n  s H o s p ~ t a  of M ~ c h ~ g a n  
3901 Beauben Boulevard 
Detro~t MI 48201 
(313) 745 5570 

C ~ t ~ n g  Contract #N01-CP-85645 

Cost: $3751Anays1s 

Vruses Avan, Fel~ne, Murne and Pr~mate 
V~ruses Prepared In T~ssue Culture 

Contact: Ms Ezabeth Donley 
BCB Repos~tory 
M~crob~oloa~cal  Assocates n c  
5221 ~1ve;~oad 
Bethesda, MD 20816 
(301) 657-8169 

C ~ t ~ n g  Contract #N01-CP-61020 

Cost: lnqu~re 

Monoclonal Ant~bod~es are avaable w ~ t h  
s p e c f c ~ t ~ e s  for synthet~c peptdes represent- 
n g  the ammo a c d  sequences of the left end, 
r~ght  end and actlve slte of the oncogene 
products of avan and m a m m a a n  retro- 
viruses Blockng peptdes are also ava~labe 
as are a I m t e d  number of cell hnes produc. 
~ n g  the monoclonal antlbodes 

Contact: Ms Ezabeth Doney 
BCB Repos~tory 
M~crob~olog~cal  Assoc~ates Inc 
5221 R~ver Road 
Bethesda MD 20816 
(301) 657 8169 

C ~ t n g  Contract #N01-CP-61020 

Cost: Peptdes - $25 OOlmg 
Asctes F u d  - 45 OOlml 
Cell Culture - 100 OOlculture 
(Plus shppng  and handl~ng) 

- - 

Cotton-Top Marmosets (S oed~pus) for 
Use as Models for Carcnogenes~s H o d ~ n g  
lnoculat~on Observat~on and Pathology 
Servces are Ava~able 

Contact: Dr Neal Clapp 
Marmoset Research Program 
Oak Rdae Assoc~ated Unvers tes  
PO ~ 0 ~ ~ 1 1 7  
Oak R~dge, TN 37831 
(61 5) 576.4103 

C ~ t ~ n g  Contract #N01-CP-51006 

Cost: $10 00 per d e m  (or hgher for pro 
cedures ~nvolv~ng a d d t ~ o n a  care 
e t c )  $10 00 per blood sample 

Analyt~cal resources for the col lect~on sep. 
araton and e lucdaton of the components of 
cgarette smoke and cgarette smoke con- 
densates A contractor w ~ t h  experence In 
+ne ce .e  29ren1 z 7  ana ,' ca  r e l - c 3 c  '2r 
.ne 3e.e.r na. :- 2t :ens' '+en.< c'  c aare-e 
smoke and of spec~alty lnstrumentatoi for 
~nhalat~on tox~coogy IS a v a a b e  to assst 
qua l~ f~ed  ~nvest~gators w ~ t h  part~cular n ter -  
est ~n stud~es on human and a n m a  model 

Chemcal Carcnogen Reference Standard Repostory Reference quantltes of over 750 
compounds are a v a a b e  The newest addltons are d u t e  aqueous standards of PAH 
deoxyguanos~ne 3 monophosphates for Randerath 32p post a b e n g  assays Other classes 
of a v a a b e  compounds are fecapentaenes food mutagens poynucear  aromatlc hydro 
carbons (PAH) PAH metabo~tes radloabeed PAH metabotes ntrogen heterocycles 
n~t rosam~nesln~t rosam~des aromatlc amlnes aromatc amne  metabol~tes azolazoxy 
aromatcs norganlcs ntroaromatcs pestcdes pharmaceut~cals natural products dyes 
d o x n s  and chornated a l~phat~cs Data sheets prov~ded w t h  the compounds Include 
chem~cal and phys~ca  propert~es a n a y t c a  data hazards storage and handing lnforma 
t o n  Cataoa a v a ~ a b e  uoon reauest 

envlrOnmenta and ' I d e s t r e a m  Contact: Coordlnator for Chem~cal Research smoke A large Inventory of reference 
exper~mental cigarettes, Standard Low Y~eld Resources 

Reference Cgarettes and an extensve Chem~cal and Phys~cal 

c h e m ~ c a  data base on smoke and smoke Carcinogeness Branch 
nor h l - I  

condensate components is a v a a b e .  

Contact: Thomas B Owen, Ph D 

ULC. I U L I  

Execut~ve Plaza North. Room 700 
Bethesda MD 20892 

Chern~cal and Phys~cal 
Carclnogenesls Branch Cost: Subject to c h e m c a  class code 

DCE NCI and quant~ty (see catalog) plus 

Execut~ve Plaza North, Room 700 handl~ng and sh~ppng  charges 

Bethesda. MD 20892 

Cost: nqulre 
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NCI s Chemlcal Carc~nogenesis Research The Specla Assstant for Environmental 
Information System (CCRIS) database is Cancer Of f~ce of the Director announces 
available onllne through the National Library the ava~lab~lity of a limited number of coples 
of Medicine s newTox~cology Data Network of the followng reports w h c h  have been 
(TOXNET) system Through an Interagency prepared under contract to NCI 
agreement between NCI and NLM the CCRlS survey of compounds which Have Been database has been built and w I I  be m a n  
ta~ned and updated as one of TOXNETs spon ~~~~g~ ~~~~~~n~~~~~~~ :,!$A:; 
sored databases in the broad areas of 
chem~stry toxcology and hazardous waste Cumuatlve Indces through 

~nformation The CCRlS database contalns Proceedings of the Fourth NCllEPAlNlOSH 
evaluated data and informat~on on car Colaborat~ve Workshop Progress on Joint 
cnogens mutagens, tumor promoters co- Environmental and Occupational Cancer 
carcinogens metabolites of carcnogens and Stud~es April 22 23 1986 
carcnogen lnhlb~tors der~ved from publ~shed Contact: Ms I Blackwood 
revlew articles on gong current awareness 
survey of prlmary l~terature NClINTPs short Of fce of the D~rector 

and long term b~oassay studies the IARC D~v is~on  of Cancer Et~ology 

Monographs on the Evaluaton of Car 
Nat~onal Cancer lnst~tute 

clnogenlc Risk of Chem~cals to Man and 
Executive Plaza North Room 712 

specla1 stud~es and reports 
Bethesda MD 20892 
(3011 496 1625 

Contact: Dr. Thomas P Cameron 
Office of the Director Cost: Free to ~nvestigators interested in 

Division of Cancer Etiology environmental cancer. 

National Cancer lnstltute 
Execut~ve Plaza North. Room 712 
Bethesda. MD 20892 
(301) 496-1 625 

Cost: Inquire 

The Tumor V~rus Epdemlology Respos~tory 
(TVER) contans sera and other b o o g c a l  
samples from more than 13 000 patients and 
controls obta~ned In 12 d~fferent countries 
The TVER was established p r imary  to 
support collaborat~ve research on the role 
of Epsten-Barr vrus (EBV) ~n Burk~tt s 
lymphoma nasopharyngeal carcnoma, and 
related d~seases Part of the collect~on 
~ncludes sera that were obtained from non- 
human prlmates lnocuated w ~ t h  EBV 

The TVER is able to adjust ~ t s  collect~on 
to f a c ~ t a t e  the develowment of new c o -  
laborative studes In add~ ton  some 
samples are avalabe for reagents and inde 
pendent research The most extenswe c o -  
lect~ons are serum samples from patlents 
w ~ t h  Burk~tt s lymphoma (sera from more than 
1000 pat~ents) 

Contact: Dr Paul H Levne 
Envronmenta Ep~demoogy  

Branch, DCE NCI NIH 
Execut~ve Plaza North, Room 436 
Bethesda MD 20892 
(301) 498.81 15 

Cost: Free to Collaborating Investlgators; 
Others, Sh~ppng  charges only. 

The Natonal Cancer lnsttute has ava~lable 
the An~mal Morbdty lMorta l~ty  Survey of 
Colleges of Veternary M e d c n e  In North 
Amerca (also known as the Veter~nary 
Medcal Data Program) Th~s  unque reglstry 
of veterinary m e d c a  nformatlon repre- 
sents patent data on an~mals seen at col 
aboratng veternary teach~ng f a c t e s  
3 m l l ~ o n  hosptal eplsodes have been 
abstracted and computer~zed ~n a standard- 
lzed record format D~sease lnformat~on 
IS coded usng the scheme of the Standard 
Nomenclature of Veterinary D~sease and 
Operat~ons The computer tapes w ~ l l  be 
made avaliable upon request 
Contact: Dr Howard M Hayes 

Env~ronmental Epidem~ology 
Branch 

Ew~dem~oloqv and B~os ta t~s t~cs  

The Natonal lnst~tute of Allergy and lnfec 
t~ous dseases and the Natonal Cancer 
Institute have developed a resposltory of 
b ~ o l o g c a  specmens from homosexual men 
The specimens were collected through con 
tracts w t h  f ~ v e  major U S unlverstes for 
studes of the natural h~story of acqu~red Im- 
mune deflcency syndrome (AIDS) 

lnformat~on about applyng for collabora. 
tlve use of these specimens and pertinent 
epldemioiogicai data is now ava~iable from 
the NlAlD Project O f f ce r  or the NCI 
Co-Pro~ect Officer 

Contact: Ch~ef Epdemlology Branch 
AIDS Program 

Natonal lnst~tute of Allergy and 
Infectious D~seases 

CDC Bldg Room 240 
National lnst~tutes of Health 
Bethesda MD 20892 

or to Dr. G Iris Obrams 
Extramural Programs Branch, EBP 
Division of Cancer Etiology. NCI 
Executve Plaza North, Room 535 
Bethesda. MD 20892. 

Human fbroblast cultures from n d v d u a s  at 
h ~ g h  rsk  of cancer members of cancer-prone 
families and normal family members 

Contact: Dr Margaret Tucker 
Familv Stud~es Section EEB DCE 

N C ~ ,  NIH 
Executve Plaza North, Room 439 
Bethesda, MD 20892 
(301) 496-4375 

Cost: Free to collaborating Investlgators 
Others $60/cell llne 

Program- 
Dv ison  of Cancer Et~ology 
Executive Plaza North Room 443 
Bethesda MD 20892 
(301) 496-1691 

Cost: lnqu~re 
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ENZFlllER can be set up to perform robust welght~ng 
jiemoval of outlying data) and to run in batch mode 
(pefionnlng several analyses automatically, wlthout user 
interventbn). All results can be sent to a pnnter or to disk. 
ENZFlllER provldes sophisticated entry and editing 
facilities for data and it will also read ASCII files including 
LOTUS 1-2-3 PRN. 
ENZFllTER IS presented in menu form, with windows 
and context-sensitive help. It supports Hercules, Color 
and Enhanced graphics cards. 

lsotec Inc. offers the 
scientific community 
one of the world's 
largest selections of 
stable isotopes and 
labelled compounds 

0.W 1-00 I W  3.00 

0.W 
RatcllS1 

0.00 1.W 1.00 1.W 4.W 1.00 LOO 7.00 8.W $.W 

i 1 . u b . r r . r e l  I",., 

1 
ENZFITTER fits sets of experimental data by non-linear 
regression (Maquart algorithm) to one of several 
different equations provided. If the equation or 
transformation you require is not on the list below, you 
can add your own with the integrated equation editor 
and store it on disk. 
The results are presented in tabular and graphic form, 
Wh a presentation quaMy weendump facility availkible 
lor Epsoncompatible printers and the Hewlelt Packard 
Lasejet. Extra sets of data and transformed/derivat'ive 
plots of the same data can be shown on screen at the 
same time. You can draw one graph next to another for 
comoarlson. To dlstinaulsh data sets. vou can select a 

EquaHons fitted: TransfoWderivafive 
Linear regression plots fitfed: 
pKa determination Res~duals 
Mkhaelis-Menten Scatchard 
kinetics Eadie 
Ligand binding (1 or2 gzGig~c 
sites) Linearise pKa 
Single, double or triple 
exponentialdecay 
1st order rate equation "0 

NMR Solvents 
Reagents 
Organics 
lnorganics 

15 q b B i o l o g  icals Hill equat~on 
Package includes comprehensive manual +5.2SMRoppy 
disk for IBM PC 1384K RAM min: DOS 2.0or later). 

vanety of symbols, se*m~-cont~nuous l i e s  and add your Payment mth order please. Checks payable to BIOSOFT 
own labels (ncludng some Greelc alphabel cnaraaers). In US dollars or pounds sterling. 

I I Circ le  No. 4 on Readers '  Se rv i ce  C a r d  

> 99% chemical purity 
High isotopic enrichment 
Competitive prices 
Fast delivery 

Plus 8 8 8 

metal stable isotopes, 
helium3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

I I X-rays, maps. and mar6 Save hundreds OF hours annually 1 
your own PC. manual measurement techniques 

Areas, lengths, angles. and slopes Automate complex analyses. Con; 
Call or write for your NEW 
com~lete  rice list todav! tes 

F 
-a"bnn 

X. Y digitizing complete with software. choice o 
User-defined units digitizing tablet. money-back g u a ~  -..,,. 
Standard ASCII data output and Full year hardware warranty. 
(use in Lotus, dBase, etc.) 
Keyboard macros Sigma-ScanTM soFt 
User-deFined data transforms available sepi 

ware is als, 
3rzteIu. 
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{ The new frontiers in biology today are the frontiers of I 1 biotechnology tomorrow. . . . . . . 

BIOTECHNOLOGY: l - 
11 BIOTECHNOLOGY = - -- The Renewable - 
- The -- 

Renewable Frontier 

Frontier 
Edited by 
Daniel E. Koshland, Jr. 
Editor, Science the 4merlcan AZroilalion kr \he Advancement d Soence F 
Discoveries in the modern biology laboratory are of great practical importance in industry 
today, as they have been in medicine for many years. This volume clearly illustrates the 
extraordinary cross-disciplinary aspects of modern biology and its tremendous impact on 
the future. Like its 1984 predecessor, this collection presents the latest and most important 
topics at the forefront of biological research. Compiled from papers in Science, 1985. 

Contents 

I. New Techniques IV. Hormones and Metabolism 

In Vitro Mutagenesis Atrial Natriuretic Factor 

Novel Genomes of Large DNA Viruses The LDL Receptor Gene i * 
Human von Willebrand Factor + 

Heterologous Protein Secretion from Yeast 
Genetic Linkage Map of the Human X Chromosome 

V. Biotechnology 
Protein Insertion into & Across Membranes 

i 
t 

II. Immunology 

Transfectomas to Novel Chimeric Antibodies 
Histocompatibility Antigens on Murine Tumors 
Factors in Protein Antigenic Structure 

Ill. Developmental Biology and Cancer 

Spatially Regulated Expression of Homeotic Genes 
in Drosophila 

Plasticity of the Differentiated State 

Biotechnology & Food 
Drug Biotechnology: The Japanese Challenge 

VI. Virology 

Nucleotide Sequence of Yellow Fever Virus 
Three-Dimensional Structure of Poliovirus 

VII. Plant Sciences 

Arabidopsis thaliana & Molecular Genetics 
Safety & Genetic Engineering in Agriculture 

I Oncogenes in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors VIII' Behavior and Sensory Phenomena 

X-Ray Structure of Displatin with DNA The Cellular Basis of Hearing 
lmmunoglobulin Heavy-Chain Enhancer: Insect Colony Sociogenesis 

Tissue-Specific Factors Neurotrophic Factors 

1986; 400 pp.,  comprehensive index, 125 illustratiolls and  tables 
Hardcover $29.95; c\At\S members $23.95 ISBN 0-87168-314-7 
Softcover $17.95; M S  members $14.35 ISBN 0-07168-283-4 

i VISA, Mastercard, and  Choice accepted; include account number, expiration date, and  signature. Order from 
American Association for the Advancement of  Science, Marketing, Dept. F, 1333 H Street, NW, Washington, DC * 
20005. Please add  $1.50 postage and  handl ing per  order. Al low 4 - 6 weeks for delivery. + 



din's and Fran~ois Ptron's encounters with 
the Tasmanian Aborigines. 

After European settlement local scientific 
cultures gradually emerged. Crude models 
of colonial science depicting forelock-tug- 
ging fact-gatherers at the periphery provid- 
ing grist for the mills of grand European 
systematizers receive short shrift here. Barry 
Butcher examines the careers and contribu- 
tions of three Australian Darwinists in an 
institutional environment engendered by a 
creationist old guard in Britain. He argues 
that these Australian Darwinists were able 
to operate both as collectors and as theorists 
on a more or less equal footing with Euro- 
pean "masters." We are reminded that the 
institutional development of science in a 
colonial setting can create an impression of 
uniform dependency and deference that 
deeper sociocultural inquiry dispels. Mac- 
Leod makes a related point about the Funa- 
futi expeditions of 1896-1904, which were 
designed to test, by deep bore sampling, 
rival theories of the origin of Pacific atolls. 
Of these expeditions, the one launched from 
Australia was the most successful. To the 
Australians this was a victory for Australian 
geology and colonial nationalism. T o  the 
British, and the Royal Society, of course, it 
represented a triumph for British imperial 
science. 

In New Guinea until the 1870s, escaping 
safely with new birds of paradise to 
plumage for gentlewomen's hats appeared 
more attractive than settlement or develop- 
ment. However, from the 1880s, Dutch, 
British, and German territorial claims 
spurred geographical and scientific explora- 
tion. David G. Frodin uses New Guinea as a 
laboratory to compare imperial scientific 
styles and demonstrates subtly their inter- 
play with basic economic and practical con- 
straints and individual initiative in determin- 
ing the rate and direction of inquiry into the 
natural history of New Guinea. 

In this century a major integrating role 
has been played by the Pacific Science Asso- 
ciation. Rehbock finds its origins in the 
internationalism of the years after World 
War I. in the Pan-Pacific Union of Alexan- 
der ~ d r d ,  and in the enthusiastic advocacy of 
the American geologist Herbert E. Gregory. 
Though a great measure of international 
scientific cooperation and multicultural har- 
mony was achieved, the PSA was also un- 
doubtedly used for national purposes. An 
aspect of the super powers' agenda is 
emphasized in the concluding essays. As 
Harry N. Scheiber informs us, Wilbert 
chapman argued in a decidedly chauvinistic 
vein that the Pacific Ocean was "the Great 
Plains of the twentieth-century." After 

World War 11, Chapman tirelessly promoted 
the new unified oceanography. Government 
support and industry participation were 
based largely upon interest in Pacific fisher- 
ies. Basic oceanographic research was ap- 
plied as a crucial tool in U.S. negotiations of 
fishing treaties with Costa Rica, Canada, 
and Japan. Marine biology and fisheries 
development are also the focus of the paper 
by Robert H.  Randolph and John E. Bar- 
dach on Soviet science in the Pacific. They 
recount institutional developments in the far 
east of the Soviet Union, the impetus given 
to marine research in the early Stalinist era, 
its vittual collapse in the late 1930s (in 
murky circumstances perhaps related to the 
rise of Lysenkoism), and more recent Soviet 
attention to marine biological resource pro- 
tection and management. This account is 
fascinating and no doubt hard-won. But the 
claim that Soviet science continues to be 
affected by political factors and that Soviet 
activities in the PSA "do not confine them- 
selves to . . . strictly scientific consider- 
ations" sits oddly with the rest of the vol- 
ume, which demonstrates that the pursuit of 
economic and political objectives through 
science has been the norm and not the 
particular failing of the Soviet Union in the 
modern era. 

This is a stimulating book. However, the 
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At Synthecell, 

M.e Foresaw the Need.. . 
and Responded 

Introducing 

S-OLIGOS 
Anti-Sense DNA 

for Experimentation in Living Cells 

i.OLll;Oi ARE SULFUR IJERIVATIZED OLIGONUCLEOTIDES 

CHARACTERISTICS - MOUE CELL PERMEABLE 
RESISTANT TO NUCLEASLS 

RESULT - REPLIUTION, TRAYSCRIPTION 
AND TRANSLATION 
SIGNIFICANTLY BLOCKED 

FOR A BIBLIOGRAPHY ON 5-OLIGOS, OR INFORhlATlON O h  
OUR OTHER OLIGONUCLEOTIDE PRODUCIS, PLEASE CALL 

301-869-7455 
SYNTHECELL 

SYNTHECELL 
SYNTHECELL 

SYMnECELL 
SYNTHECELL 

SYNTHECELL 
( O R P  

2096 Caither Road, Rockville, MD 20850 USA 
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Advances in Cognitive Science: 
Steps Toward Convergence 
Edited by Manfred Kochen, University of 
Michigan, and Harold M. Hastings, Hofstra 
University 

Computer science and biology-two fields that were 
once widely divergent-are increasingly influenchg one 
another and converging into a new, more L. 

\ comprehensive area of cognitive science. This book, 
based on a AAAS Annual Meeting symposium, focuses 
on issues of evolutionary learning, thereby stimulating 
fresh ideas for research. Its multidisciplinary discussions 
integrate methods and concepts in imaginative ways, 
offering a unique perspective on the state of the field 
and on directions for future study. This volume should 
prove valuable to psychologists, computer scientists, 
biologists, and anyone interested or involved in artificial 
intelligence or cognition. 

$45.00; AAAS members $36.00 (include membership number 
from Science). 283 pp., 1988. AAAS Selected Symposium 104. 
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue, 
Boulder, CO 80301. (Add $2.50 postage and handling for the 
first copy, 75 cents for each additional copy; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for t%US 




