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Successful amino acid analysis. 
It begins over a cup of coffee 

or tea. Because first we need to talk. 
But not about model numbers and 
purchase orders. 

We need to talk about what 
you want and need. About how you 
prefer to run your laboratory - 
philosophies, methodologies and 
procedures. 

At first, you'll do most of the 
talking, while we listen. And learn. 
Then - and not untd then - we'll 
recommend the best answer for your 
particular analysis needs. 

You may need the superior 
quantitation and reproducibility 
of the classical ion exchange tech- 
nique. Or the speed and sensi- 

tivity of reversed phase. We offer 
them both. 

For the flexibility of HPLC, 
we offer System Gold: the Personal" 
Chromatograph. And the System 
6300 dedicated ion exchange ana- 
lyzer for physiological and diag- 
nostic applications. 

Whichever your choice, we 
provide proven methods, too. Com- 
plete and guaranteed. 

You see, we've been involved 
in automated amino acid analysis 
since Moore, Stein and Spackman 
pioneered it in 1958. So you can 
rely on us for in-depth applications 
and technical support. Anytime. 
All the time. 

That's why you can trust our 
recommendation. But we won't 
recommend a thmg untd we sit down 
and talk. And listen. 

Take the first step in success- 
ful amino acid analysis. Contact 
your local Beckman office in major 
cities worldwide. In the US, call 
800/742-2345. 

Beckman Instruments, Ink., 
Altex Division, 2350 Carnino Ramon, 
PO. Box 5101, San Ramon, Cali- 
fornia 94583. 
Send Representative and Literature Circle No. 223. 
Send Literature only circle No. 224. 
See us at PittCon Booth 165212061 

BECKMAN 
A SMlTHKLlNE BECKMAN COMPANY 

AX88-1059 01988. Beckman Instruments, Inc. 



Tools for connective 
tissue research 

Coi 
Unc 
NC 

Collagen VI 
NC-I 
Lamlnin 
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987 This Week in Science 

REMBLAY AND C. NATHAN 8 Climatic 
Change and Forests: C. S. BINKLEY Financial Benefit from Research: 
D. K. GRAYSON 8 Narrow Corridors Stop Falling Soda Machines: C. K. OMOTO 
8 Broad Training for Social Scientists: J. H .  BARKOW. Cost of Electricity: 
A. A. BARTLETT 

1000 Hospital Faulted on Dry Eye Study 
NIH Probes Researcher's Fundraising 

1001 CBO Lists Options for Cutting R&D 
Fertile Ground for Arms Control 
Sakharov Declines to Run for Moscow Seat 

1002 Europe Tries to Untangle Laws on Patenting Life 
No Patent for Harvard's Mouse? 

Lederman to Leave Fermilab 
1004 A Global Supercomputer Race for High Stakes 

1007 Arctic Ozone Is Poised for a Fall 
1009 New Look at Turtle Migration Mystery 
1009 Lift-Off Laser: GaAs on Glass 
1010 Keck Telescope Mirror Is in Production 
1012 How DNA Viruses May Cause Cancer 

1023 Polymers, Fractals, and Ceramic Materials: D. W. SCHABFER 
1027 Genetic Control of Differentiation of the Caenovhabditis elegans Touch Receptor 

Neurons: M. CHALFIE AND M. AU 

1033 Reverse Transcriptase in a Clinical Strain of Escherichia coli: Production of 
Branched RNA-Linked msDNA: B. C. LAMPSON, J. SUN, M.-Y. Hsu, 
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Che,Mco-Viscous Remanent Magnetization in the Fe304-yFe203 System: 
0 .  OZDEMIR AND D. J. DUNLOP 
Epitaxial Growth of Diamond Films on Si(ll1) at Room Temperature by Mass- 
Selected Low-Energy C+ Beams: J. L. ROBERTSON, S. C. MOSS, Y. LIFSHITZ, 
S. R. KASI, J. W. RABALAIS, G. D. LEMPERT, E. RAPOPORT 
Atomic Resolution Imaging of Adsorbates on Metal Surfaces in Air: Iodine 
Adsorption on Pt(ll1): B. C. SCHARDT, S.-L. YAU, F. RINALDI 
Uranium-Series Dated Authigenic Carbonates and Acheulian Sites in Southern 
Egypt: B. J. SZABO, W. P. MCHUGH, G. G. SCHABER, C. V. HAYNES, JR., 
C. S. BREED 
Specific Recognition of Cruciform DNA by Nuclear Protein HMG1: 
M. E. BIANCHI, M. BELTRAME, G. PAONESSA 
A Salmonella Locus That Controls Resistance to Microbicidal Proteins from 
Phagocytic Cells: P. I. FIELDS, E. A. GROISMAN, F. HEFPRON 
Reciprocal Effects of Hyper- and Hypoactivity Mutations in the Drosophila 
Pattern Gene torso: T. R. STRECKER, S. R. HALSELL, W. W. FISHER, 
H. D. LIPSHITZ 
Macrophage Inflammatory Protein-1: A Prostaglandin-Independent Endogenous 
Pyrogen: G. DAVATELIS, S. D. WOLPE, B. SHERRY, J.-M. DAYER, 
R. CHICHEPORTICHE, A. CERAMI 
Block of Stretch-Activated Ion Channels in Xenopus Oocytes by Gadolinium and 
Calcium Ions: X.-C. YANG AND F. SACHS 
Neuroanatomical Correlates of Anticipatory Anxiety: E. M. REIMAN, 
M. J. FUSSELMAN, P. T. FOX, M. E. RAICHLE 
Structure and Function of Human Amphiregulin: A Member of the Epidermal 
Growth Factor Family: M. SHOYAB, G. D. PLOWMAN, V. L. MCDONALD, 
J. G. BRADLEY, G. J. TODARO 

COVER Scanning tunneling mictua~u~c lmages (25 angstroms by 25 
angstroms) of iodine atoms adsorbed on a platinwn(II1) substrate. Four structural 
geometries of the adsorbed iodine are presented (top to hottom), each displayed in 
three color schemes ( l e j  to ri<qlzt). The structures provide information about the 
iodine-platinum bonding forces. See page 1050. [B. C. Schardt et al.,  Depamnent 
3f Chemistry, Purdue University, West Lafayette, IN 47907; color images 
photographed directly from the computer screen of a Nanoscope I1 tunneling 
microscope manufactured by Digital Instruments, Santa Barbara, CAI 

Book Reviews 1085 Beamtimes and Lifetimes, reviewed by S. E. COZZENS . Nucleus, J. S. WALKER. 
Divide and Prosper, M. WALKER . The War of Invention, J. H. MORROW, JR. H 
Books Received 

Products & Materials 1089 System for Probe Systhesis and Hybridization . Drawing Utility for Chemical 
On-Line Searches . Modular Environmentally Controlled Chamber . Columns 
for Amino Acid Analysis . Antibodies . Six-Vessel Culture System . Vibrating 
Microtome . Literature 
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Single step purification 
QIAGEN disposables transform cumbersome 
daily nucleic acid preparations into an easy, 
timesaving and inexpensive job. Picogram to 
milligram amounts of plasmid DNA, 1-DNA, 
genomic DNA or RNA can be directly isolated 
and purified from cleared cell lysates in one 
step due to QlAGENs extended separation 
range (see fig.). 
QIAGEN-tips and -packs, which fit on conven- 
tional pipettes or syringes, contain an anion- 
exchange resin, patented to DIAGEN, for solid 
phase extraction of nucleic acids. Expensive 
equipment such as ultracentrifuges, HPLC/ 
FPLC" or reagents like CsCl and phenol are no 
longer required. 
Very high purity, excellent yields and superior 
biological activity of nucleic acids are routinely 
achieved in 10 minutes: 

1. Adsorb the lysate to QIAGEN. 
2. Wash away impurities. 
3. Elute the desired nucleic acid. 

20 pg of nucleic acids respectively, which fit on 
variable volume pipettes. The entire proce- 
dure is performed simply by pipetting the ap- 
propriate solu 

packs 
QIAGEN-pack 100 and QIAGEN-pack 500 are 
small cartridges which fit on disposable 
syringes. The binding capacities are 100 and 
500 pg of nucleic acids respectively. a , 

I , *. ?, 
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Biological activity tubes +*I .  ++;: 
QIAGEN-tube 20 is an ~~@d&r f "  tube con- 

The quality of QlAGEN purified nucleic ac~ds taining resin sufficient to adsorb 20 pg of high 
has been tested with more than 50 different molecular weightgenomic DNA(~O-200 kb) in 
restrict~on endonucleases, several polymer- a simple and gentle batch procedure, 
ases, DNA ligases, phosphatases, kinases, 
and reverse transcriptases. Outstanding effi- For free samples and application protocols 
ciency was obtained in all cases. 

. . 

contact DIAGEN. 

QIAGEN lnc DlAGEN GmbH @@@a@ 9 11712 Moorpark Street Nlederhe~der StraBe 3 
Studlo Clty. CA 91804 F' 0 Box 13 02 47 .@@@a 

P 0 BOX 7401 -737, USA 4000 Dusseldorf 13 . FRG 
I" CA call (818) 508-5258 Phone (0) 211 - 79 30 37 @@@@@ 

toll-free (800) 426-8157 Telex 8 582 273 dla d 
 ax (818) 508-5536 Telefax (0)211- 79 04 44 DlAGEN 

,A F* % :;T~ 
Circle No. 234 on Raiders' Service Card 
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Diamond films 

A procedure has been developed 
for growing diamond films on 
non-diamond substrates (page 

1047). Diamond was deposited with 
mass-selected carbon ion beams onto 
silicon substrates at room temperature; 
this is a far cry from the conditions of 
extreme temperature and pressure at 
which diamonds naturally form within 
the earth. Robertson et al, report that 
the planes of the diamond crystals, char- 
acterized by x-ray diffraction proce- 
dures, were oriented parallel to the cor- 
responding silicon planes, confirming 
heteroepitaxial growth of diamond on 
the silicon layer. The results are consis- 
tent with a model for epitaxial growth 
in which the first carbon ions deposited 
are shallowly implanted below the sili- 
con surface. The "subplantation" of 
these atoms ensures fimher growth of 
the crystal in an orientation correspond- 
ing to that of the silicon lattice. This is a 
gem of an accomplishment for semicon- 
ductor technology, because diamond 
has high heat but negligible electric 
conductivity. 

Ancient Egyptian 
climates and cultures 

F IELD studies in the Eastern Saha- 
ra desert (southern Egypt west of 
the Nile) have revealed much 

about past local climates and cultures 
(page 1053). In ancient times, Wadi 
Arid and Wadi Safsaf were valleys; to- 
day both are aggraded and covered with 
sand. Radar images made by instru- 
ments on the Space Shuttle Columbia 
revealed signatures of underlying an- 
cient drainage systems. In the past, this 
region experienced a number of humid 
and subhumid periods, but currently it 
receives less than 1 millimeter of rain a 
year. Szabo et al. used uranium-series 
elements to date deposited carbonates 
that had precipitated from ground wa- 
ter when the water table was high and 
rainfall was between 175 and 600 milli- 
meters per year. Humid or subhumid 
conditions pertained 15,000, 45,000, 
141,000, 212,000, and greater than 

300,000 years ago. Artifacts from the 
middle and lower (Acheulian) Paleo- 
lithic were also recovered and dated by 
associated carbonates. The hand axes 
and other artifacts indicate that homi- 
nids inhabited this region at least 
212,000 years ago and were still there 
(though their occupation was intermit- 
tent) at least until 45,000 years ago; the 
past 20,000 years appear to have been 
too arid for human occupation. 

Virulence gene 

P HAGOCYTIC cells provide host an- 
imals with one form of protection 
against bacterial pathogens: these 

cells can engulf pathogens and enclose 
them in vacuoles, the vacuoles then h s e  
with other intracellular vacuoles and 
granules that contain toxic substances 
(some of which are called "defensins"), 
and the defensins and other compounds 
can kill the bacteria. Certain pathogens, 
however, actually depend on phagocytic 
cells for their growth and, though en- 
gulfed, do not get killed. One such 
organism is Salmonella typhimurium, 
which lives inside phagocytic cells of 
mice and other animals and causes a 
disease similar to human typhoid. Fields 
et al. made molecular and genetic com- 
parisons of normal bacteria and mutant 
bacteria that were unable to survive in 
macrophages in vitro (page 1059). In 
the mutants, the phoP gene was altered; 
the bacteria were susceptible in vitro to 
the toxic effects of defensins and lacked 
normal virulent properties in vivo. The 
identification of this gene should facili- 
tate investigations of how phoP oper- 
ates, how it regulates other genes, and 
how these gene activities affect the tar- 
get defensins. 

Fever inducer 

E NDOGENOUS pyrogens are solu- 
ble factors that induce fevers; 
some well-known pyrogens are 

cachectin, interleukin- 1, and interferon- 
a. The endogenous pyrogens are pro- 
duced by and released from circulating 
cells; they use prostaglandins as second- 

ary mediators, and the fevers they cause 
can be inhibited by prostaglandin inhib- 
itors. A pyrogen that has some but not 
all of the properties of those previously 
characterized is described by Davatelis 
et al. (page 1066); it is released by 
macrophages and, because of its role in 
inducing local inflammatory responses, 
is called macrophage inflammatory pro- 
tein-1 (MIP-1). An intravenous injec- 
tion of MIP-1 causes a fever in rabbits; 
the magnitude of the febrile response is 
dose dependent. Although the kinetics 
of MIP-1-induced febrile responses are 
similar to those of fevers produced by 
other endogenous pyrogens-all re- 
sponses peak within one hour of the 
injection and the fever curves are mono- 
phasic-MIP- 1 does not induce prosta- 
glandins and MID- 1-induced fevers 
cannot be prevented by prostaglandin 
inhibitors. The rapidity of the response 
suggests, however, that MIP-1, like 
other pyrogens, communicates closely 
with the body's thermostat, the hypo- 
thalamus. 

Anatomy of anxiety 

H UMAN anxiety, whether "nor- 
mal" (as represented by antici- 
patory anxiety) or "patholog- 

ic" (as observed in panic attacks), is an 
emotion that leads to increased neuro- 
nal activity in the brain's temporal poles 
(page 1071). Where neurons are active, 
blood flow increases, and such increases 
can be detected by positron emission 
tomography. Reiman et al. show that 
the temporal pole flow rate increased 
bilaterally when people were anticipat- 
ing danger-a painful electric shock to 
their fingers. The subjects knew that 
they would receive a shock within two 
minutes of receiving a tracer substance; 
they also knew that the longer it took 
for the shock to come the more painful 
it would be. Their anxiety was apparent 
not only in the blood flow rate but also 
in heart rate, electrodermal activity, and 
subjective assessments of how they were 
feeling. Comparable bilateral increases 
in temporal pole blood flow had been 
recorded in similar experiments of bio- 
chemically induced panic responses. 
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Scientific Competency Through Fun 

C oncern for the scientific education of the children of the United States is much in the 
news. Recent test scores of American children in comparison with those of their 
Japanese and European counterparts have created part of the alarm, and lower 

enrollments in science programs at college and graduate levels have added fuel to the fire. 
The argument that global competitiveness requires more scientists is being used to add 
pressure for expanded mathematics and science programs. But there should be a second 
reason for expansion: fairness, which requires that all children start out with an equal chance 
for a good education. Part of the reason for the low American test scores is that many 
schools are underfunded, and most of these are located in regions where the underprivileged 
and recently arrived immigrants tend to accumulate. Those are precisely the groups who 
most desperately need the education system to provide the basis for equality of opportunity. 

Fortunately, producing an adequate supply of scientists and giving scientific literacy to 
the nonscientists can be accomplished by the same means-teaching excellent science to 
every child at the elementary school level. Expanding the base of the pyramid in this way will 
increase the number of students who emerge from their academic training as the scientists of 
the future. It will also provide vital background for those who never go on to scientific 
careers. Voters, judges, and insurance salemen can have an understanding of the complexity 
of the scientific world, as well as the ability to operate the computers and sophisticated 
equipment that even the most menial jobs will require in the future. 

If scientific competence is to be extended to all, then the teaching of mathematics in the 
elementary schools will have to be a fundamental target. Although mathematics may become 
a minor tool for many adults, even some in science, almost invariably scientists say they did 
well in mathematics in elementary school; those intimidated by science say, in dispropor- 
tionate numbers, "I was never good at math." The myth that mathematics must be difficult 
lends its study an element of Greek tragedy, in which catastrophic failure inevitably lurks 
somewhere down the road. It seems essential, therefore, that programs in elementary school 
mathematics be made to be fun and be taught in an atmosphere of leisure to remove the 
anxiety that is so often self-fulfilling. Gambling in elementary school may sound like the 
ultimate in degradation, but playing with cards and rolling dice can introduce principles of 
probability; flipping coins can be associated with Gaussian distribution; cutting through 
spheres and cones and squares can teach solid geometry on personal computer screens. A 
recent report of the National Academy of Sciences* supports such programs and gives 
excellent advice on how to improve the teaching of science. Studies indicate that there are a 
higher number of men than women among computer enthusiasts, suggesting a possible bias 
of many early computer games, which tend to be oriented toward conventional male 
interests-war, sports strategy, and car races. So it appears that mathematics must be 
developed as fun before it can be required as an essential. 

To those who argue that such programs would mean more time spent on mathematics 
than on other subjects, such as English, history, and social studies, the answer is, yes, 
because mathematics is different and intrinsicallv more difficult. This difficultv arises not 
necessarily because of higher conceptual challenges but because the skills of mathematics are 
cumulative. If one learns the history of Greece poorly, that has a minor effect on learning the 
history of Rome. But if one fails to understand fractions, the ability to complete more 
advanced calculation, such as algebra or trigonometry, is fatally impaired. 

It is time to recognize that smokestack industry, with its large manual labor force, is 
disappearing. To be fair to our youth who will not be scientists, and to provide a broader 
base for future personnel in science, we must develop excellent programs at the elementary 
level. This improvement requires more money for schools, better salaries for teachers, and 
more demanding curricula. But all of that may not help unless there are imaginative changes 
in instruction that will make science fun and build confidence while helping students to a 
real understanding of scientific approaches. We have tried money without imagination, and 
it has failed. We have provided imagination without money, and it has failed. Perhaps this 
time, by analyzing the problem deeply, we can provide both ingredients simultaneously. It 
might be fair, effective, and fun all at the same time.--DANIEL E. KOSHLAND, JR. 

*National Research Council, Everybody Counts: A Report to the Nation on the Futuve ofMathematics Education (National 
Academy Press, Washington, DC, 1989). 
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44-sample over- 
night separation 
of plasmid and 
chromosomal Dh, 

Run conditions: 
CsC1-ethidium bromide 
gradient, homogeneous 
starting density 1.55 g/mL. 
Type 50.4 Ti fixed angle 
rotor spun at 44,000 rpm in 
an L8M or L7 ultracentrifuge. 
Temperature 20°C. Forty- 
four 6.5-mL Quick-Seal" 
polyallomer tubes in two 
concentric rows (outer row, 
left, inner row, right). 

Send for protocols on 
plasmid and eucaryotic 
DNA separation. Beckman 
Instruments, Inc., Spinco 
Division, 1050 Page Mill 
Road, Palo Alto, CA 943 
(800) 742-2345. Offices 
worldwide. 

BECKMAN 
A SMlTHKLlNE BECKMAN COMPANY 

0 1988 Beckman Instruments, Inc 
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Supernatant control 

eVAZUSETe 

i 

**. 

a 

cNOTECH 
For USA: For all other countries: 

lnotech Biosysterns International lnotech AG 
KO. Box 21064 Posifach 
Lansing M i  48909 USA CH-5610 Wohlen/Switzerland 
Tel. 1-800-635-4070 Tel. 057 22 44 50 
Fax 15171 393-2266 Fax 057 22 34 66 
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Silver Halide Film Grains HT Superconductor Surface Pi 

5 p  Scan of a Compact Disk Stamper Cross Section of CD Stamper Bumps 

The NanoScopeB - I1 
3-D M l c r o s c o m  F r o m  A t o m  To Microns..  . 

The NanoScope I1 has higher resolution, and is Edster and easier to use 
than SEM, TEM, or interferometry for 3-D s d c e  microscopy. Both 
horizontal and vertical dimensions are measured directly with atomic 
resolution. Sample preparation normally takes just minutes and scanning 
can be done in normal atmosphere, inert atmosphere or under liquids 
since no vacuum is required. No special skills or training are needed to get 
started with the NanoScope I1 and set up takes just a few hours and the 
space of a desk top. 

Experience is a major design component of the NanoScope 11. Over half 
of the STMs in use around the world are NanoScopes. The NanoScope I1 is 
the state of the art and, with its updatable modular design, it will remain the 
leading edge of performance. The above images show just a few appli- 
cations. Call us so we may discuss yours. 

A complete system costs only $69,000. Lab services are available. 

Circle No. 232 on Readers' Sewice Card 

Simple - 
They say that variety is 

the spice of life. But the 
variety of life insurance 
products in the marketplace 
today poses a bewildering 
prospect-even for the 
most educated customer. 
Which is why it's refresh- 
ing to know that there's 
still a kind of life insurance 
whose appeal lays in its 
simplicity. 

Not only is AAAS Term 
Life the purest kind of life 
insurance available, it is 
also the least expensive. 
And now that Group Rates 
have been cut another 15% 
effective 4/1/88 (they were 
also cut 10% last October), 
AAAS Term Life is an even 
better bargain. 

If you're interested in 
applying for coverage from 
$15,000 up to $240,000, 
and wish to request gener- 
ous protection for your 
family, too, the next step is 
simple. 

Contact the Administra- 
tor, AAAS Group Insurance 
Program, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton, D.C. 20037, or call 
toll-free (800) 424-9883 (in 
Washington, D.C. call 296- 
8030). They will be pleased 
to answer any questions 
you may have about this 
valuable member benefit. 

SCIENCE, VOL. 2 



Microselect. Basics for Biochemistry 
ccMicroSelect)), a new label for high quality pro- - a pH value of an aqueous solution within a 
ducts for use in biochemistry. Based on the fact defined range 
that basics used for biochemistry are usually 
present in large quantities compared to the The MicroSelect programme includes 

- ammonium, calcium, cesium, lithium, substances under investigation they require an magnesium, potassium and sodium salts exceptionally high purity. Researchers in the field - biological bvffers, buffer components and of life sciences therefore ask for top quality 
products they can rely on. Fluka basics for standard buffer substances 

- precipitation and denaturation reagents have been for - chelators and complexing agents applications in biological and biochemical 
reactions. - antioxidants 

- density gradient centrifugation chemicals 
The Fluka Microselect quality label guarantees: - amino acids 
- a homogeneous appearance (form a?d Ask for your free copy of the Fluka Microselect 

6 - a homogeneous and clear appearance in 
solution (solubility test) brochure. 

F- 
- zero residue in the filter test 
- limited UV absorbance at biochemically 

- - relevant wavelengths 

Fluka 4 
BioChemi ka 
Switzerland: Ruka Chemii AG, Muc.thstra%e 25, CH-9470 BuchslSwitzerland, Wephone 085 6 95 11, Telex 85 52 82, W a x  085 6 54 49 

Germa - flub Feinchemikaliin GmbH, Nkaerrchminrtrak 17, D-7910 Neu-Um, Telephone (07 31) 7 01 11, Telex 712 316 flub d, Wlefax (07 31) 7 50 44 
Great %in: n u b  Chemic%h Ltd, Peakdala Road, GI-, Dzxbyhh SKl3 9XE. Telephone 04574-62518, UnUine MWM-262300, Wlex 669960 fluka g, Telefax 04574-4307 
USA: - Ruka Chemical Corp, 980 buth Second Street, Ronkonkoma, NewYofk 11779, Phone 516-467-0980, %kx 96-7807, Fax 516-467-0663 
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C T o  C a s t e r  
In Five Easv Stem 

THE NEW PROFILETM MINI 
ELECTROPHORESIS AND 
rRANSFER SYSTEM FROM S&S. 
FAST. SIMPLE. CONSISTENT. 

That's because. with the Profile blotter 
assembly, you p&form transfers using 
the same tank in which you run gels. 

It features a tight seal and it only 
requires 100 ml of transfer buffer. Most 
transfers take less than an hour. Mini-gels are, by definition, a fast way 

.o see your "western" assay results. 
But some people feel that fast isn't 4 STOP CUTTING AND START 

quite fast enough. BLOTTING WITH THE 
To them we say, hold on to your PROFILE BLOTTER PACK. 

Of course you'd expect a mini-gel sys- 
tem frnm CRS tn rnmp with membranes 

, ,-,-.- -,--.ally designed 

And you'd be right. 
The Profile blotter pack is a time- 

saving, pre-cut sandwich of S&S GBO 
hlnttinn nannr And S&S BA83 0.2 ~m 

jneakers. 
The Profile Mini Electrophoresis I ---.-. -- .- --...- . 

jystem gives you everything you need 
o run gels - the gel included - and 
~erform transfers. I 

All components are designed to 
~ o r k  together efficiently. And that 
neans faster runs. V I V L L , ~ , ~  pup,. 

How fast? Keep reading. I NC nitrocellulost - the No. 1 medium I for protein transfers. 
@!A 1 SPEED UP PREP TIME 

WITH PROFILE 
PRE-CAST GELS. 2 SET UP IN FIVE MINUTES 

WITH THE PROFILE MINI 
ELECTROPHORESIS CHAMBER. 

T ~ P  Prnf i l~  Mini-Cell features an 
,...,.,... ..,, .,... ,,.ne enthusiastic re- 

111 it, you can't help 
e the . .. ability to start 

. - ., -. . ..u . ."L.... A,...., 

t --- -. - - X 1 ~ f f i r i ~ n t  r l~cian Snr 

, ---- ...,. " .A-.u u,u. 

hatever you ca 
but appreciat 

'----.- running in under f~ve minutes. 
- Its unique "wedge" design makes 

tting a good seal practically foolproof. 
Profile gels save time over And running a gel takes less than 
gels you pour yourself. 

And over other pre-cast gels because 
'rofile gels have pre-poured stackers. 

They're also more consistent than 
)ther pre-cast gels, giving you tight, 
lefined bands. Run after run. 

an hour. - 
THE LAST STEP IS REALLY 
YOUR FIRST - GIVE US 
A CALL. 5 

Find out more about the Profile Mini 
Electrophoresis System. 

And while you're at it ,  find out about 
a limited-time, special system price. Call 
1-800-245-4024. 

Do it now. The sooner you do, the 
faster you'll be running faster. 

3 TRANSFER FASTER WlTH 
THE PROFILE 
BLOTTER ASSEMBLY. 

~ t ~ + , - . . .  . Once vou've re- - . z s - r r q f $ k k  
Plus the Profile gel plastic cassette is I 

tasy to load - requiring no clamps, moved your gel 
- from the Profile 

61 - 
Mini-Cell, vou can crews or sealing grease. , i -* - - 

That's because it's designed spe- -a,,4 @ 
bifically to fi t  the Profile system. %*C-.U!&~~I% . put it right back in. 

Schleicher 9~ Schuell 
See us a t  FASEB, Booth #2201-2302, and the ASM. 
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SAVANT GEL DRYING 
I TTER FOR THE LONG f l u ~ .  

Savant 
over drq 
*. . L -A* 

Gel Dryers give yo1 bntrol 
ring and simplify rr 

Tor oener protection of valuaole results 
in long gels. 

J more cc 
!ading- 
,..-La- -- 

Larger size to fl nl 
40 x 50 cm gel! 
Protects your results by combining 
uniform heat and vacuum pressure to 
prevent cracking, curling or distortion. 
Variable temperature range (ambient 
to 80°C) with adjustable timer. 
Porous polypropylene and stainless 
steel screen gel supports. 
Inconvenient dry ice vapor trappip9 
eliminated when used with Saval 
Refrigerated Traps. 

For complete details, contact: 
SAVANT Instruments, Inc. 
110-103 Bi-County Blvd. 
Farmingdale, NY 11735 
(516) 249-4600 (800) 634-888 

ully accol 
S. 

nodate 

SAVANT 
For Sample Preparation. 

For immediate contact circle reader senrice number 185 
For more information circle reader service number 186 

Let CAS Search Servic 
Act as Your Search ASSIST--- 

Does your research hinge on information relating to 5 
-7gineering, or biomedical sciences? Here's a small sample of * 

;AS Search Service c 
"U'.. 

wide 

an provide 

e- world Comprehensive se: arches oft 
- - a -  Searches of CHEMILAL M 3  1 KAL 13 DaCK 10 1YU / 

Searches of heterocycles in the BEIISTEIN file 1 50 
Patent family searches in the LNPADOC file 
Protein and nucleotide sequence searching, inc~ucllng sequence 
information in patents 

Let CAS Search Service act as your search assstant. vui 
effectively, and confider 

For more information, 
at 800-848-6538, ext. 3 

r 
Name I- 

,/ 

back to 18  

. .. 

a call Don I Stickel ! coupon c 

-I-- 

'One -- 

i 
I 

n . I 
Mail this coupon n rss 

Chemical Abstracts Sem 
I 

Marketing, Dept 32789 I 
P.O. BOX 3012 I 
~ ~ l u m b u s -  OH 43210 U.SA. L I I 9 9 I I I - - 9 I I 9 9 I 9 I I I I I I I 9 I. I J 
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G& The M e s s a g e  
The FAST TRACK mRNA iso- 

lation kit will efficiently isolate high 
yields of intact poly A+RNA di- 
rectly from cells or tissue in less 
than four hours! 
//'Double the Yields of 

Standard Procedures 

1/11 Combines Speed and 
Simplicity with Hi her 19 Yields of Intact R A 

1/11 Half the Cost of Other 
Antiquated Procedures 

1/11 Isolation of mRNA from 
Small or Large Tissue 
Samples 

'A  Complete Set of 
Pretested Rea ents and 
a Simple-To-Fo 7 low 
Instruction Manual 

The FAST TRACK" procedure 
gives you consistently higher 
yields of active, intact mRNA for 
the construction of cDNA li- 
braries, primer extension, RNase 
A protection analysis and North- 
ern blots. FAST TRACK yields 
40-100ug of poly A+ from lo8 
cells or 1 gm of tissue. 

Let lnvitrogen put you on the 
FAST TRACK. To order, ask 
for catalog No. K1593-02 after 
calling . . . 

l l ! lm 0 gen 
11588 Sorrento Valley Road, Suite 20 
San Diego, CA 92121 

Ask for our new catalog. 

Circle No. 238 on Readers' Service Card 'patent pending 



NEW version 3.0 

GRANT 5; 

TRACKER 
DON'T OVERSPEND YOUR GRANTS! 
GRANT TRACKER is a common sense bookkeeping 
program for nonaccountants for keeping track of the 
financial status of your grants, with up-to-the-minute 
displays of Funds Awarded, Expense To Date, 
Commitments and Balances, and information on all 
Expenses and Personnel. The manual teaches how to 
set up the accounts, and how to reconcile these accounts. 
You can do What If calculations. 

For IBM PC's and compatibles, and for MACINTOSH. 
SEND FOR BROCHURE. 

KCS SOFTWARE 
927 Mears Court 
Stanford, CA 94305-1041 
(41 5) 493-721 0 (VOICE or FAX) 

Circle No. 270 on Readers' Service Card 

Did vou know? 
J 

The greatest force generated in nature is the 400g averaged by the click beetle 
(Athous haemorrhoidalis) when jack knifing into the air to escape predators. 

This resilient beetle endures a peak brain deceleration of 2300g during 
the movement. 



ERMEAB 
1 NUCLE, 

Brain Structure, Learning, and 
Memoly 
Edited by Joel L Davis and Robert W. 
Newburgh, Ofice of Naval Research, and 
Edward J. Wegman, George Mason 
Unioersity 

This new book, based on a AAAS Annual Meeting 
symposium, explores the connections between cellular 
and computational approaches to understanding the 
neural basis of learning and memory. Incorporating such 
diverse ideas as invertebrate and computer-based 
models, cerebellar involvement in motor engrams, 
learning, and the sensory sciences; nonstationary point 
processes; and models closely tied to vertebrate neural 
nets, the contributors not only shed new light on 
important brain functions but also provide an example 
of how neuroscience research should be structured. 

$35.00, AAAS members $28.00 (include membership number 
from Science). 301 pp., 1988. AAAS Selected Symposium 105. 
Order from: Westview Press, Dept A M ,  5500 Central Avenue, 
Boulder, CO 80301. (Add $2.50 postage and handling for the 
first copy, 75 cents for each additional COW; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for AAAS 

P H A R M A C I A  L K H  

At Synthecell, 

Mk b m  the Need.. . 
and Respaxkd 

Introducing 

SOLlGOS 
Anti-Sense DNA 

for Experimentation in Living Cells 

FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMATION ON 
OUR OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL 

1-800-336745 5 

SYNTHECELL 
SYNTHECELL 

SYIUIHECELL 
sYNTHECELL 

SYNTHECELL 
SYNTHECELL 

COUP 

2096 Gaither Road, Rockville, M D  20850 USA 
Circle No. 125 on Readers' Sefvice Card 

... and did vou know? 
d 

that Pharmacia LKB sell a range of spectrophotometers. An interesting fact 
that not enough people currently know, but it won't last. As the athletic 

exploits of the click beetle become common knowledge, so will the 
performance of our simple to use range of Wlvis spectrophotometers. To 

discover more, simply telephone your local Pharmacia LKB office or use the 
reader enquiry system for a complete information pack (including a free 

wallchart) and stay one jump ahead! 

Ultrospec9 I1 Ultrospec9 Plus 

Pharmacia LKB Biotechnology 
5-751 82 Uppsala, Sweden Circle No. 262 on Readers' Senrice Card 



Morevolume. 

Nonradioactive 
DNA Labeling and 
Detection Kit 

Brilliant btection Genius 
Guaranteed 

Tt, 

lab the power to !urn up our specially-prepared Mcckhg reagent and 
the vdume on DNA or highly-specific antidigoxigenin antibodies, there 

is l i  background interference, only adear signal. 

hours and detection of 1 . 0 ~  in ordy one hour! 
This sensitiwty is a result of cur unique labeling 
system - random primed incorporation of 

Genius is designed to signithntiy reduce digoxigmindUTPand of our highly-@c, 
background noise. No biotinylated nudeotides specially-prepared alkaline phosphatase 
are used, so no streptavidin is needed. This conjugated detection antibodies. 

Boehringer Mannheim B i o c ~ s  

M1 I P.O. Box 50816, fndilanapolis, IN 46250 
Orders. 800-262-1640 (in Indiana 317-576r2771) 

Copy@# 1988, Boehringer hlamh&n P3iochemii 
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Latest LSC technology cuts sample e I , 



e First International Congress on Peer Review in 
)medical Publication, to be held in Chicago May 
12, 1989, will present original research on critical 
les in the publication of scientific research. These 

1e relationships between authors, editors, and 
wiewers, and how each is educated, selected, 

nalysis of editorial decision making 
ost-benefit issues 
llocation of responsibility for published material 
ppropriate editorial safeguards 
reakdowns in the system, for example, plagiarism. 

more information on attending or presenting 
earch, contact Drurnrnond Rennie, MD, 

Director, Congress on Peer Reviav, 
American Medical Association, 
535 North Dearborn Street, Chicago, Illinois 60610, 

Thl 
Bia 
10- 
is1 

wil 



Computerizes your REFERENCES 
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 

O Reads your paper, inserts citations into the paper, 
and prepares a bibliography of the references 
cited (optional) 
Downloads references from MedLine data bases 
such as NLM, BRS and DIALOG (optional) 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . '1 g50° 

VAX/VMS (native mode) . . . . . . 
-TM ANV 

MANUAL $2000 
m A q L  $1!jo0 &DEMO 

322 Prospect Ave., Hartford, CT 06106 

1 Connecticut res~dents add 7'/24b sales tax 

Circle No. 252 on Readers' Service Card 

Variability and Management of 
Large Marine Ecosystems 
Edited by Dr. Kenneth Sherman, Director, 
Narragansett Laboratory, National Oceanic and 
Atmospheric Administration, and 
Dr. Lewis M. Alexander, Director, Center for 
Ocean Management Studies, University of 
Rhode lsland 

Large marine ecosystems (LMEs) are being subjected to in- 
creasing stress from industrial and urban wastes, aerosol con- 
taminants, and heavy exploitation of renewable resources. This 
book is a state-of-the-art review of effective means for measur- 
ing changes in populations and productivity, physical-chemical 
environments, and management options for LMEs. For the first 
time, this volume treats LMEs holistically as regional manage- 
ment units by bringing together the all too often fragmented 
efforts to optimize ocean resources. 3 19 pp., 1986. 

$31.85; AAAS members $25.50 (include 
membership number from Science). 
Order from: Westview Press, Dept AAAS, 5500 Central 
Avenue, Boulder, CO 80301 
Add $2.50 postage and handling for the first book 
ordered; 75C for each additional book. 

Published by Westview Press for AAAS 

The Frontiers of 
Cancer Research 
a symposium to 
celebrate the 
dedication of the 

Rockefeller Research 
Laboratories 

Memorial Sloan-Kettering 
Cancer Center 

New York City 

May 16 and 17,1989 

Speakers Giinter Blobel 
Murray E Brennan 

Jerard Hurwitz 

Francois Jacob 

Arthur Kornberg 

Joan Massague' 

Malcolm A.S. Moore 

Jerome B. Posner 

O r a  M .  Rosen 

Steven A. Rosenberg 

Bengt Samuelsson 

Susumu Tonegawa 

Robert A. Weinberg 
Session 
Chairmen Paul A. Marks 

Symposium Chairman 
Vincent T. DeVita, Jr. 

Bernard L. Horecker 

Joshua Lederberg 
Richard A. Rifkind 

For information, please call or write Ms. Julie Beaver, 
Department of Public Affairs, Memorial Sloan- 
Kettering Cancer Center, n75 York Avenue, New 
York, NY IOOZ (212) 639-3573. 

The Rockefeller Research Laboratories at 
Memorial Sloan-Kettering Cancer Center will 
house basic and clinical research programs. This 
facility is named in honor ofJohn D. Rockefeller, Jr., 
whose lifelong interest in cancer and support of 
cancer research contributed to every aspect of the 
Center-research, patient care, and education. 
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the care to meet, to know, to understano 
Ares-Serono Sympos~a 1s a 
health. This aim 1s pursued es, 

* ,  + 

w 

r - 

, created 
courses. 

~n 1971 to proiiiotr sc~en t~ f~c  research in all disciplines which contribute towards mprovirig hi~niari 
seminars and S D P C I ~ I : ~ ~  r t~ id i r s  

' Some of the international meetings 

Unexplained Infertility: Basic and 1st International Congress on 

K.J. Cati (USA) and G. Spera (I) and L. De Cecco (I) 
Membrane Technology in Clinical 
Pathology, Biochemistry and Phar- Developmental Symposium on the Pathogenesis and macology B 

Control of Viral Infections CAquila, ItalyIJune 19-23 Geneva, Sw~tzerland/October 23-24 
Scientific Organization: P.C. Sizonenko Beijng, Republic of ChinaIApril24-26 Scientific Organization: R. Vema (I), Scient~fic Organization: F. Aiuti (I), R,P, Blumenthal (USA), JA (USA) 
(CH) and M. Aubert (CH) 

Z. Zonghan (PRC) and S. Guoxian (PRC) and R.P. Garay (F) 2 
0 m 

Cardiovascular and Neurological 2 
8th Workshop on Development and Function and Ovarian Secretions Advanced Course in Molecular s re 

Function of the Reproductive Organs Dubrovnlk, Jugoslavia Pathology and Biotechnology E 
Touraine, FrancelMay 23-25 Aug. 31-Sept. 1 Rome, ItalyINovernber 6-10 
Scientific Organization: N. Josso (F) Scientific Organization: F. Naftolin (USA) Scientific Organization: L. Frati (I) 

l w a d d l k e t o r e c a i v e ~ a b o u t :  
AltheCongresses 

........................... In palish the bngw ~1 

Name ........................................................................ 
Address .................................................................... 

No form d advertising or promotional x t i v i b  by any pharmaceutical company is allowed at A r e s - S n m s i a  C o s u s .  SWiSSOir '~fficial Carrier A 



When Bachem Introduced 
Recombinant Growth Factors, Interest 

Isn't The Only Thing That peaked. 
Bachem has always been the name for 

peptides, and this market leadership is 
no accident. We have built our reputation 
by consistently providing products of 
uncompromising quality and value. 

And we're still setting the standard. 
Our first products to combine molecular 
biology with our proven peptide technology 
further reflect Bachem's ability to provide 
state-of-the-science peptides. 

Here are the proven qualities that 
make our recombinant growth factors 
the most valuable tools for your research: 
PEAK PURITY; 

Each of our new recombinant growth 
factors demonstrates a purity of greater 
than 97% by HPLL: or SDS PAGE. 
PEAK BIOLOGICAL ACTIVITY; 

Both receptor binding and mitogenesis 
assays are performed to characterize our 
growth faaors; we guarantee they provide 
the highest levels of bioactivity available. 

PEAK VALUE. 
You can order with the assurance that 

Bachem technology delivers unsurpassed 
quality at the best price. And a quote 
for bulk quantities is just a phone 
call away. 

Now you know. Bachem is your 
resource for recombinant growth factors 
with peak biological activity and the 
purity to give you clear, dependable results. 

Call our customer service department 
for complete information, and make your 
move from the peak of interest - to the 
peak of performance. 

b BACHEM, 
FINE CHEMICALS 

=HEM INC. 
3132 Kashiwa Straet 

=HEM (UK), LTD. 
69 High Straet 
Srdhon Welden 
Esser CB1O 1M. Emgland 

=E)H= 
Teletex (0799) 28351 
BISSENKIRF BIOCHEMICALS, GmbH 
A subridiarv of Bachem. Inc 
Feohr-Lyn;,nStrssse 5- 
3000 Han- 61 
w - a n y  
Telephone (0511) 530040 
T&9230534bpd 
T a a x  (0511) 5300419 
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DIALOG. 
KOFrI' 

AS A 
S Y S I :  

Dialog puts ideas in motion. It& the force 
that changes the way you look at prob- 
lems and solutions. Maybe even previous 
hypotheses. 

We're the largest online knowledge- 
bank in the world. Our databases have 
the chemical property, toxicity, regulatory 
and patent information you need. 

We have chemical substance, sub- 
structure and identification information 
online. Dialog also offers other databases 
covering molecular formulae, ring data 
and properties. 

But what really sets Dialog apart is 
how thoroughly we cover so many differ- 

ent industries from chemistry to agricul- 
ture to biotechnology. We can make a big 
difference when a project demands more 
than chemical information. Since it& all 
on one service, you'll have what you need, 
quickly and easily. 

Wih Dialog you get more than in- 
depth information. You get quality service 
and training. 

We're reasonable, too. All you pay for 
is the time you spend using Dialog. There 
is no minimum usage requirement. 

So when you need a catalyst to get 
ideas going, or to push them further, turn 
to Dialog. And watch how your mind reacts. 

Circle No. 24 on Readers' Sewice Card 

Ask your librarian or information cen- 
ter if your company has DIALOG. If not 
call 800-3-DIALOG (800434-2564) today. 
Or write to us at, 3460 Hillview Am., Palo 
Alto, CA 94304. 

PaB A Knight-Ridder Campany 
The wotld5 lamest online knowMg&ank 

Dialog Information Senrice lnc, 1988. All rights reselved. 
Dialog is a service mark of Dialog Betvices Inc. Reg. U.S. 
Patent and Trademarkofh. 
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Neuroscience 
Edited by Philip H .  Abelson, Eleanore Butz, and 
Solomon H .  Snyder 
A collection of 27 Science articles on neuroscience 
research -ranging from genetic engineering to clinical 
therapy. Provides an integrative treatment of brain 
anatomy, physiology, and chemistry, and addresses 
fundamental questions concerning nervous system 
functioning. 1985; 454 pp. ; hardcover $29.95 ($23.95 
for AAAS members); softcover $14.95 ($11.95 for AAAS 
members); AAAS Publication #84-13. 

direction in which it might go. An overview of AIDS 
research is provided by Myron Essex, chairman of the 
Department of Cancer Biology, Harvard University 
School of Public Health. 1986; 654 pp.; hardcover 
$32.95 ($26.35 for AAAS members); softcover $19.95 
($15.95 for AAAS members); AAAS Publication #85-23. 

Frontiers in the Chemical Sciences 
Edited by William Spindel and Robert M.  Simon 
Describes recent progress in all areas of chemistry, 
including new work in ultrafast reactions, chemical 

Biotechnology: The Renewable Frontier catalysis, organic synthesis, enzyme mechanisms, 

Edited by Daniel E.  Koshland, Jr. theoretical chemistry, analysis, and the chemistry of 

Covers the latest and most important topics at the materials. Compiled from 38 Science articles. 1986; 624 

forefront of biological research in 26 papers from pp. ; hardcover $29.95 ($23.95 for AAAS members); 

Science. Illustrates the extraordinary cross-disciplinary sofcover $17.95 ($14.35 for AAAS members); AAAS 

aspects of modem biology and its tremendous impact on Publication #85-10. 

the future. Topics include virology, immunology 
developmental biology, cancer, hormones, sensory Astronomy & Astrophysics 

phenomena, and more. 1986; 384 pp.; hardcover $29.95 Edited by Morton S. Roberts 

($23.95 for AAAS members); softcover $17.95 ($14.35 From our own solar system to the pulsars at the very 

for AAAS members); AAAS Publication #85-26. edge of the cosmos, this collection of 24 articles from 
Science reveals a broad, coherent, and contemporary - - 

AIDS: Papers from Science, 1982-1985 picture of our astronomical universe. Topics include 
Edited by Ruth Kulstad galaxies and cosmology, the solar system, 
Presents some of the most frequently cited research instrumentation, and the structure and content of the 
papers and news reports on AIDS, published in Science galaxy. 1985; 384 pp.; hardcover $29.95 ($23.95 for 
between 1982 and 1985. Chronicles how far AIDS AAAS members); softcove $17.95 ($14.35 for AAAS 
research has come and provides an indication of the members); AAAS Publication #85-4. 

Order from: AAAS Marketing Dept. SM, 1333 H Street, NW, Washington, DC 20005. Please specify the appropriate 
AAAS Publication #(s),  add $2.00 postage & handling per order, and allow 4-6 weeks for delivery. VISA and 
Mastercard accepted. For shipments to CA, add applicable sales tax. 
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... I a free guide to the current contents qfbooks and journals published by 
Gordon and Breach Science Publishers and HalutoOa Academic Publishers. 

with the vast mounts  of information being di~seminated these 
days, it can be difficult for scientists and professionals to keep 
abreast of the important developments fn their partfculw field. 

.. Scan is here to help. 
Scan lists the contents of Gordon and Breach and ~ ~ o o d  
books and journals providing access to current information 
and allowing its readers to evaluate the publications to 
which they or their libraries should subscribe. 

Features 
scan is published regularly ensuring its readers receive 
current information 
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Scan offers low cost reprints of journal articles and some book chapters 
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8 9  % AACR SPECIAL CONFERENCES IN CANCER RESEARCH 0 
&&'; Gene Expression in Cancer Cells. 

C 1907 q,v '* ER us5 May 22-24, 1989, San Francisco Hilton, San Francisco, CA. 
Chairman: lnder M .  Verma, Salk Institute, San Diego, CA. 

Topics: suppressor oncogenes, myc, EGF receptor, EIA and cyclic-AMP regulation, fos, jun, mos 

lnvited Speakers: Webster K. Cavenee, Mark Groudine, Joseph Schlessinger, Thomas E .  Shenk, lnder M.  Verma, George 
F. Vande Woude, Jr. 

Molecular Events in Mutation and Cancer. 
May 21-23, 1989, Tiburon Lodge, Tiburon (Marin County), CA. 

Co-chairmen: B. Singer, University o f  California, Berkeley, CA; 
D. J. Patel, Columbia University College of Physicians and Surgeons, New York, NY. 

Topics: single base mismatches, 0-Alkyl G and T, cyclic and bulky adducts, abasic sites and extrahelical bulges 

lnvited speakers and discussion leaders: H. M. Berman, D. M.  Crothers, J. M.  Essigmann, M. F. Goodman, A. P. 
Grollman, D. Grunberger, L. H. Hurley, K. W. Kohn, 5. J. Lippard, D. J. Patel, A. E. Pegg, L. Ripley, B. Singer, B. S. Strauss, J. 
A. Swenberg, I.  Tinoco, Jr., I.  B. Weinstein, R. D. Wells. 

Molecular Aspects of Growth Control. 
(Joint AACRIJapanese Cancer Association Meeting). 

May 28-31, 1989, Sheraton Waikiki Hotel, Honolulu, HI. 
Co-chairmen: Enrico Mihich, Roswell Park Memorial Institute, Buffalo, NY; 

Takashi Sugimura, National Cancer Center, Tokyo, Japan. 

Topics: oncogene and cancer cell phenotypes, cytokines and regulatory factors, gene function and the carcinogenic 
process, control mechanisms and cancer therapeutics 

lnvited speakers and discussion leaders (in order of presentations): Ruth Sager, Hidesaburo Hanafusa, Haruo Sugano, 
lnder M. Verma, Charles J. Sherr, Kumao Toyoshima, Mitsuaki Yoshida, Masaaki Terada, Michel Nussenzweig, Yuichi 
Yamamura, Tony Hunter, William J. Rutter, Joan Massague, E. Richard Stanley, Tadatsugu Taniguchi, Tadamitsu 
Kishimoto, Wataru Mori, I.  Bernard Weinstein, Mariano Barbacid, Frederick W. Alt, Robert A. Weinberg, Susumu 
Nishimura, Hirota Fujiki, Takashi Sugimura, Hiroshi Kobayashi, Ira Pastan, Yoji Ikawa, Malcolm A. S. Moore, Alexander 
Bloch, Takashi Tsuruo, Fumimaro Takaku, Masami Muramatsu, Enrico Mihich. 

The Cell Membrane and Cell Signals as Targets for Cancer Chemotherapy. 
(Joint AACR/BACR/EORTC [PAM] Meeting). 

September 14-1 6, 1989, Queens' College, Cambridge, UK. 
Chairman: Garth Powis, Mayo Clinic and Foundation, Rochester, MN.  

Topics: membranes and signalling targets, physical interaction of membranes, growth factor initiated signalling, 
membrane lipids and signalling, ions, protein kinases and cellular differentiation, metastasis and cell death 

lnvited Speakers: Jean-Pierre Abita, Wolfgang Berdel, Michael Berridge, Michael D. Cahalan, Dennis Chapman, David 
Clapham, Benjamin de Kruijff, T. Michael Dexter, Peter Downes, Janet G. Dzubow, Gordon Foulkes, Andreas Gescher, 
Yosef Graziani, Hans H. Grunicke, Ian R. Hart, John A. Hickman, Marc Mareel, Christopher Marshall, Edward J. Modest, 
Wouter Moolenaar, Harold L. Moses, Garth L. Nicolson, Ewa Ninio, Alexander Noseda, Sten Orrenius, Peter J. Parker, 
Garth Powis, Timothy 1. Rink, Enrique Rozengurt, Thomas R. Tritton, Michael D. Waterfield. 

Information and Application Forms 

American Association for Cancer Research 
530 Walnut Street, 10th Floor 

Philadelphia, PA 19106 
2 1 5-440-9300 

FAX: 2 1 5-440-931 3 



Have you thought about your retirement? 
Will you have enough income? Can you 
change anything now? If you have questions 
about retirement, why keep them to yourself 
when you can call TIAA-CREE toll-free? 

We have a special network of service 
numbers covering all areas of pension ex- 
pertise. We'll answer questions, tell you how 
your contributions are doing, even help you 
evaluate your savings plan for retirement. 

We also offer an Automated Telephone 
Service (1 800 842-2252). Now, by just punch- 
ing in a Personal Identification Number 
(PIN), you can change future premium 
allocations, or transfer accumulated funds 
between the CREF accounts or to TIAA, 
without saying a word to anyone. What's 
more, now with daily participation, those 
changes will be effective by the end of the 
business day. And if you want to talk with 
someone, lust stay on the phone-a helpful 
human voice will soon be heard. 

TIAA-CREE Please don't hesitate to 
call if you have any future questions. 

Ensuring the future 
for those who shape it.'" 

-- - 

TIAA-CREF can help your dreams come to I~ fe .  For more 
complete ~nformabon, ~nclud~ng charges and expenses, call 
1 800 842-2733 for a prospectus. Read the prospectus carefully 
before you Invest or send money 



Cambridge University Press 
The New Physics 
Edited by P.C. W. Davies 
Illustrated ~n color throughout, thls IS the flrst book to glve a 
complete and comprehenslve account of everything that 1s new 
and most excltlng In modern physics Davles has collected 
specially commlss~oned chapters by elghteen top lnternat~onal 
phys~clsts Each art~cle takes the reader to the leadlng edge of 
what IS understood In that area 
1989 / 450 pp. / 30420-9 / Cloth $49.50 / £30.00 

From Cardinals to Chaos 
Reflections on the Life and Legacy of Stanislaw Ulam 
Necia Grant Cooper 
Thls h~ghly ~llustrated exploration lnto the llfe and legacy of one 
of the most fasclnatlng men of modern sclence will be essential 
readlng for profess~onal sclentlsts and students work~ng In flelds 
touched by h~s genlus physlcs, nonl~near sclence, mathematics 
and mathematical biology 
1989 / 320 pp. / 36494-9 / Cloth $75.00 / £40 00 

367364 /Paper $24.95 / £ 15.00 

New Directions in Ecological Physiology 
Martin E, Feder, Albert F. Bennett, 
Warren W. 8urggren and ~ a ~ r n o n d  ~ u e ~  
"The varletv of vlewRolnts  resented and the lnslqhts offered 
lnto both the problems and promlse of research l i the fleld of 
ecological physiology should Influence readers, regardless 
of the~r sc~entlf~c d~sc~pl~ne"-Ecology 
1988/ 364 pp, /34148-8 / Cloth 549.50 / £30.00 

34938-9/ Paper $1 9.95 / EIP.50 

A Revolution in Biotechnology 
Edited by Jean L. Mam 
Under the guidance of Jean L. Marx, a senior writer at Science 
Magazine, a distinguished team of international scientists suweys 
the major developments in the biotechnical revolution. 
1989 / 256 pp. / 327494 / Cloth $44.50 / £25.00 

Heterochromatin 
Molecular and Structural Aspects 
Edited by Ram S. Verma 
Ten distinguished contributors survey what is currently known 
about the relationship of the structure DNA to its role in the 
function and expression of genes. Explores the crucial role of 
heterochromatin in the organization of chromosomes. 
1988 / 301 pp / 334802 / Cloth $49.50 / £30.00 

Now in paperback.. , 
Experimental Approaches to Mammalian 
Embryonic Development 
Edited by I. Rossant and Roger Pedersen 
"From the beginning to end this book is a bookof highest quality 
in content and readability."-Science 
1988 / 558 pp. / 36891 -X / Paper $29.95 / £ I 7.50 

Three Hundred Years of Gravitation 
Edited by S. W. Hawkings and W. Israel 
"I can recommend this book to anyone who has an interest in the 
state of the study of gravitation today ... it is exciting, provocative 
and stimulating:'- Physics Today 
1987 / 704 pp. / 37976-8 /Paper $34.50 / £20.00 

At bookstores or order from 

Cambridge University Press 
32 East 57th Street, Ne# York, NY 10022 Cambridge toll-free numbers for orders only 800872-7423, outside NY State 800227 0247. NY State only Mastercard and Vsa accepted 
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THE NEW YORK ACADEMY OF SCIENCES 
An International Organization 

CONFERENCE ON: 
TRANSFORMING GROWTH FACTOR-PS 

CHEMISTRY, BIOLOGY, AND THERAPEUTICS 
Key Bridge Marriott, Arlington, VA 

May 18-20, 1989 
The TGF-ps are receiving major attention as regulators of growth and differentiation. They appear to 

function in the immune and hematopoietic systems, bone growth and repair, wound healing, and cancer. This 
broad spectrum of activity suggests that control of the TGF-ps is a key to understanding biological mechanisms. 
This conference will consider these aspects as well as the potential for therapeutic application of the TGF-ps. 

SESSION TOPICS: Molecular Biology 
Control of Activity 
Bone 
Soft Tissue 
Immunology and Cell Biology 
Epithelium 
Tissue Repair and Embryonic Development 
Cancer and Pharmacology. 

There will be contributed poster sessions in conjunction with this conference. The deadline for submiss~on 
of abstracts is March 15, 7989. A 200-word summary of work to be presented should be sent to: Karl A. Piez, 
Ph.D., Celtrix Laboratories, Collagen Corporation, 2500 Faber Place, Palo Alto, CA 94303. (Abstract form is not 
necessary.) 

CONFERENCE CHAIRPERSONS: 
Karl A. Piez, Ph.D., Collagen Corporation, Celtrix Laboratories, Palo Alto, CA 
Michael B. Sporn, M.D., National Institutes of Health, Bethesda, M D  

For program and registration information: 
Conference Department, The New York Academy of Sciences 
2 East 63rd Street, New York, NY 10021 USA 
Telephone (212) 838-0230 



years after the war. It was inevitable, Stokes on documents in the British Public Record 
argues, that the United States would be Office, explaining that Continental archives 
forced to allow Hoechst to attain a compara- yielded much less information on technical 
ble size. This policy fit well with the inter- aspects of the war and space permitted only 
ests of West Germans, who wanted I.G. to brief references to American developments. 
be broken up into a few firms large enough The book is thus primarily an examination 
to compete well in the international market. of British developments in the realms of 

whywere the successor firms so success- chemical research In munitions, weapons for 
M? Stokes concludes convincingly that the trench warfare, chemical warfare, naval and 
continuities from the preceding era-in or- air warfare, medicine, and industrial re- 
ganizational structures, managrial acumen 
and structures, systems of technology and 
information, leading personnel, and even 
physical plant-were most crucial. In addi- 
tion, the new firms and their strategies 
adapted themselves to the dominant post- 
war American worldview. Their emphasis 
on export fit well into the ideology of free 
trade and assuaged the long-standing Amer- 
ican fear of German autarky. 

Stokes stresses the ability of former I.G. 
managers to be creative and adaptive in the 
postwar era, pointing out the irony that the 
same men often had exhibited the same 
qualities while serving the National Socialist 
state. But Stokes does not address one im- 

search and does not fulfill the jacket's claim 
that it provides "a comprehensive view of 
the application of science and technology to 
military, naval and air operations in the 
1914-1918 war." Only a much longer study 
of such developments in all the major pow- 
ers could do that. If this work were taken as 
comprehensive, it would appear that the 
British were the primary innovators, though 
its tantalizing glimpses of French, German, 
and American events seem to suggest that 
such was not necessarily the case. Though 
Hartcup attempts to draw certain compara- 
tive conclusions at the end, it would seem 
necessary and appropriate to base such com- 
~arisons on more than the often cursorv 

portant issue in his fine book: did the close 
collaboration with National Socialism per- 
manently alter I.G. Farben managers and 
thereby influence the postwar West German 
chemical industry? Stokes emphasizes that 
I.G. was willing to "howl with the wolves" 
during the Third Reich, but he does not say 
whether the reversion was permanent. 

MARK WALKER 
Depavtment of History, 

Union College, 
Schenectady, NY 12308 

Technology of Warfare 

The War of Invention. Scientific Developments, 
1914-18. GUY HARTCUP. Brassey's (Pergamon), 
McLean, VA, 1988. xii, 226 pp. + plates. $43. 

In his introduction to this book, Guy 
Hartcup observes that, though World War I 
was thk first major techn~logical war in 
history, historians have not really attempted 
to assess the totality of the scientific and 
technological equipment developed in that 
struggle. In The War of Invention Hartcup 
attempts to fill this void by discussing not 
only well-known innovations like the tank 
and chemical warfare but also "less familiar 
advances involving physical, chemical and 
medical research which changed the face of 
warfare" (p. viii). He is further intent upon 
illuminating the role of the first "boffins," 
the scientists and engineers who invented 
the new equipment. 

In this effort, Hartcup has relied primarily 

glimpses of developments on the part of the 
other warring powers. 

The examination of aviation, a topic this 
reader knows better than others treated in 
the book, is occasionally problematic. In his 
discussion of the National Physical Labora- 
tory's role in prewar aircraft research, Hart- 
cup cites as a particular success story its 
collaboration with the Royal Aircraft Fac- 
tory in the development of the prototype of 
the BE2C, the Royal Flying Corps's stan- 
dard reconnaissance craft, which he then 
credits with a speed of 140 miles per hour 
(pp. 18-19). Yet contemporaries com- 
plained that the NPL's research was only 
belatedly disseminated to the aircraft indus- 
try as a whole. Furthermore, the BE2C, 
though a success when introduced in 1912, 
was a deathtrap for its wartime pilots, pos- 
sessing a speed some 60 miles per hour less 
than that cited by Hartcup. 

Hartcup's approach to the topic of aircraft 
engines is rather idiosyncratic. In concen- 
trating solely on the rotary engine and spe- 
cifically W. 0. Bentley's improvement of the 
French Clerget he ignores important devel- 

I - Announcing A New Journal - 
ECOLOGICAL ECONOMICS 
Journal of the International Society for Ecological Economics 

Editor-in-Chief: Robert Costanza, Solomons, MD, USA 

Ecological Economics is concerned with extending and integrating the 
study and management of "nature's household" (ecology) and 
"mankind's household" (economics). This integration is necessary 
because conceptual and professional isolation have led to economic 
and environmental policies which are mutually destructive rather than 
reinforcing in the long term. The journal is transdisciplinary in spirit 
and methodologically open. 

Contents of the First Issue - Now Available: 
What is ecological economics? (R. Costanza) The limits to substitution: 

meta-resource depletion and a new economic-ecological paradigm (P.R. Ehrlich) 
Materials and energy flows and production theory: biophysical versus allocative 

foundations (P. Christensen) Methodological options for ecological economics 
(R.B. Norgaard) Intergenerational equity and environmental decisions: a model 
using Rawl's veil of ignorance (B.G. Norton) Ecological economics: rationale 
and problem areas (J.R.L. Proops) Debt for nature swaps: overview and 
discussion of key issues (S. Hansen) Energy, entropy and uncertainty: 
production theoretical modelling and optimization (R. Kiimmel) Environmental 
bonds and environmental research in innovative activities (C. Perrings) 
1989: Vol. 1 (4 issues); US$ 135.25 1 MI. 257.00; ISSN 0921 -8009 

Forfurtl~er infonnation and a free sample copy of the journal, write to: 
ELSEVIER SCIENCE PUBLISHERS 
P.O. BOX 21 1, 1000 AE Amsterdam, The Netherlands 
P.O. Box 882, Madison Square Station, New York, NY 10159, USA 
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