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I Fantasti 
Plastics 

p-dA Vapew 6eJ Apparatus - CAT#400060 - The WF StmbmTY Vacuum Bbnur - CAT# 400080, J Sequendng Tray - CAT# 420001 - The 
VAGE (vertical agamse/acrylamide gel 400082 - Available in both large and small sequencing tray replaces micmfuge tubes for 
electrophoresis) apparatus allows the prepar- sizes. Both Strata vacsTM are designed for rapid performing multiple sequencing reactions. Each 
ation of very thin agarose gels (1.5 mm or 3.0 blotting of both DNA and RNA. The sturdy tray contains 16 annealing tubes conveniently 
mm) or acrylamide gels (1.0 mm - 1.5 mm) of stainless steel clamps are adjustable to provide located adjacent to the sequencing reaction wells. 
uniform thickness. Running a thin agarose gel air tight seals. 
facilitates rapid electrophoresis with superior II - 400002 - The K RadkrdMy Transport Capsuk - CAT# 

resolution of DNA bands. The apparatus is 400010 - The radbctivity transport capsule is a 

wpplied with spacer, a 16 lane well comb for durable acrylic Benchtop Freezer and lid heavy duty, one-half inch thick, closed cylinder 
contain a special plastic freezing material that for transporting "P and labeled substances. V h  thickness, two gel Plates and 4 clamps. freezes and at - 1 5 0 ~ .  ne interior Interior dimensions are 90 mm H x 64 mm D. 

p i B  ~ a # ~ ~  C l n g  Stand - CAT# 400066 - The micmfuge tube rack will hold twenty-four 1.5 ml Each capsule comes with a rack that will hold 7 
Vage Casting Stand simplifies the pre~aration tubes and eiaht 0.5 ml tubes. The exterior micmfuae tubes. 
of krlical agakse gels through the use of a dimensions 2 the box are 22.9 cm L x 15.9 ,. TWD&,d ruu - clamping system. Thls eliminates the need for cm H x 14 cm W. 
tapping or plugging the glass gel plates. 400025 -The two-sided radioactivity shield is 

H Minl Horhontal Ebdmphoretis Apparatus constructed from 9.3 mm thick, shatter resistant 
p i c  AdbacUvHy Ufa* Container - CAT# 400014 -CAT# 400043 - The mini agarose acrylic. It has a sloped top for viewing 

-The radioactivity waste container is a heavy electmphoresis apparatus has a bed constructed experiments while shielding both y w  and others 
duty, 9.3 mm thick, clear acrylic closed cylinder of UV transparent acrylic to allow easy viewing from radiation. The unique design maximizes 
for disposing of radioactive materials. of ethidium stained nuclei acids. Exterior bench space and gives protection to persons 
Dimensions are 18 cm H x 15.25 cm diameter. dimensions are 170 mm L x 87 mm W x 48 mm working on the opwsite side of the bench. 

p i D  ,m &k - CAT# 400026 - The Betablock H. The gel bed is 8Bmm L 75 mm W. Power 

shleld is a handy rack constructed of shatter leads and a top are included as 

1 resistant, acrylic which protects one from well as 2 gel combs and a support bridge. 
I 

radiation. The dimensions of the Betablock are Also nrkbb DouMs Wide Horizontal 
10 cm H x 15 cm L x 3.8 cm W. Bedrophorrtk Apparatus - CAT# 400048 (not 11099 North Torrey Pines Road 

shown). Exterior dimensions are 170 mm x La Jolla, CA 92037 

w f o ~ ~ ~  C-$;"37,"~~iC-~ s2$s ;",y :;8 mm H. The gel bed is 160 mm Ordering: 800-424-5444 

one from radiation while operating the Technical Services: 800-548-1 113 

Stratagene push column. The dimensions are 12 1 FwaiemTW Dkpmsr - Available in 2" and 4" FAX: 619-I 

cm L x 12 cm W x 23 x cm H. The device sizes, CAT# 400031,400032 - These TELEX: 91 03809841 

supports the syringe for easier manipulation of dispensers will hold a full 250 ft. roll of 
the plunger. Please inquire regarding Parafilm. The parafilmTM can be dispensed and Fustracn lu34bb 

Stratagene's time saving push columns (CAT# cut with one hand, eliminating the need for D-6900 Heidelberg 

400701). scissors. 
Telefon: (WZZI) 4u ub 34 
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Book Reviews 199 Family Size and Achievement, reviewed by D. F. ALWIN Breaking New Waters, 
D. W. SCHINDLER . Biology of Anaerobic Microorganisms, R. S. TANNER. 
Some Other Books of Interest . Books Received 
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Products & Mate rials 204 Meter for Life Sciences Equation-Creation Desk Accessory . Interactive 
Molecular Graohics Hollow-Flber CeI Seoarators . Homoeenizer . DNA 

COVER In the Aleutian Islands, Alaska, sea otters (Enhydra lutris) prey upon 
benthic herbivores (mostly sea urchins), which in turn prey upon benthic seaweeds. 
Detritus from these seaweeds fuels production in nearshore food webs, such that 
organisms at ~slands ~11 th  otters and abundant seaweeds grow faster than do  those at 
' 'inds dominated b~ herbivores. See page 170. [Photograph copvr~ght Jeff Foott] 
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First choice for 
growth factors 
Four new radioimmunoassay systems 

Product Ordering 
code 

a Interleukin-I p ['2511 assay system RPA 533 

Tumour  necrosis factor u [ ~ ~ I I  assay RPA 532 
system 

l Fibroblast growth factor (basic) 112511 RPA 534 
assay system 

l Platelet-derived growth factor [12511 RPA 536 
assay system 

All of these growth factor assay systems offer 
significant advantages over currently used 
bioassay technlques. 

a Highly specific antiserum 

The antiserum provided in each of the assay systems is 
hlghly specific to the antlgen being determined resulting 
in low cross reactivitles with associated comtsounds. 

a Good sensitivities and wide working ranges 

Sensitivity Working ranges 

IL-1 P['2511 .u0.22fmolltube 0.3-40fmolltube 
assay system ~ 3 . 8  pgltube 5-696 pgltube 

T N F u [ ~ ~ ~ I I  .u0.5fmolltube I - 125fmolltube 
assay system ~8 .5pg I tube  17-2125pgltube 

bFGF[12511 .u0.88frnolltube 1.25-80fmolltube 
assay system .u 14.5 pgltube 20.6- 1320 pgltube 

PDGF[12511 .u0.8fmol/tube 1.56-200frnolltube 
assay system .u 24 pgltu be 46.8 - 6000 pgltube 

l Fast, convenient and reproducible protocols 

Exlstlng bioassay techniques can take up to 72 hours to 
complete. These new rad~oimmunoassays can be run 
overnight. 

Ordering 
Related Assay Products code 

Interleukin-2 [lZ5l1 assay system RPA 531 

In te r leuk~n- la [~~~ l l  assay system RPA 528 

Interleukin-2, reagent pack for RIA IM 1972 

A H N  Assay systems developed jointly w~th Amgen B~ologicals Thousand Oaks CA , USA 

I i X g A . ?  For further details please contact your local Amersham office 

Amersham International plc 
Amersham UK Amersham 
UK Sales Avlesburv 10296) 395222 Amersham Australia Ptv Ltd Svdnev 1021 888-2288 Amersham Beloium SNNV Brussels (021 770 0075 
~ m e r s h a m ~ u c h l e r ~ m b l i  8 C o  KG 5re--;-. nr J :.es! ;e&;-, ~ ~ 3 1 '  5:5: AmershamCanada ~td-Za.. s Z'.- r .6 Z 4 ' - ' l i i  
Amersham Corooration A. -3!3- YC C-; - -3 ?31 323 ?'5: Amersham Denmark ADS 5 <-ere2 :2-Z2 :? ;? Amersham FranceSA Fr;. ; ' t S  ;Z Z j  11 
Ameraham ~ a & n  Tokyo (03) c16 6161- Amersham Nederland BV Houten 03403 76660 ~inersham- Norway branch Sandvlka 02-54 63 18 
Amersham Sweden AB Solna 08-734 08 00 
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Evolution of atmospheres 

T HE solar system has been evolv- 
ing for 4.5 billion years, and 
during that time chemical and 

physical processes have operated on a 
common inventory of gases to  produce 
diverse atmospheres around the planets. 
The atmospheres of the outer planets 
(Jupiter, Saturn, Uranus, Neptune, and 
Pluto) were largely mysterious until re- 
cently, and in the last 15 years much has 
been learned from observations made 
with both land- and space-based instru- 
ments; in August the Voyager space- 
craft will fly by Neptune and take a 
close-up look at that planet. Lunine 
discusses what is known of the molecu- 
lar species that are found in the cold 
atmospheres of the outer planets and 
some of their satellites (Triton, Titan, 
and Charon) and what photochemical, 
dynamic, and chemical processes proba- 
bly contributed to atmospheric evolu- 
tion (page 141). In conjunction with 
information about the atmospheres of 
Earth and the other terrestrial planets, 
these outer planet data are contributing 
to the formulation of theories of solar 
system evolution. 

Carbonatite lava 

0 LDOINYO Lengai is a steep 
cone-shaped volcano in north- 
ern Tanzania. It has erupted 

explosively about ten times in the past 
century; there have also been a number 
of lava flows. The volcano has an un- 
usual type of lava called carbonatite; 
carbonatite magmas are thought to  
originate deep (about 100 kilometers) 
in the mantle and to be driven by COz, 
which is abundant. The carbonatite 
magmas are unlike most silicate mag- 
mas, and it is this lava that distinguishes 
Oldoinyo Lengai from all of the world's 
other active volcanoes. Krafi and Keller 
were able to measure the temperatures 
of lava flows and active lava lakes during 
an eruption in June 1988 (page 168). 
The highest temperature recorded was 
544°C at one of the lakes; this tempcra- 
ture is several hundred degrees cooler 
than the coolest silicate lavas. Chemical- 

ly the lava was rich in N a 2 0  and C02 ;  it 
was almost completely free of water. 
Details of the physical and chemical 
features of the carbonatite lava are pro- 
viding insights into its crystallization 
history and into the melting conditions 
in the earth's mantle that produced this 
unusual material. 

Kelp and carbon 

K ELP forests in the ocean along 
the Aleutian Islands are major 
suppliers of organic carbon to 

local ecosystems (page 170). Situations 
that reduce the productivity of kelps- 
oil spills, the presence of grazing sea 
urchins, catastrophic storms, and El 
NiAo events--can, as a result, have ram- 
ifications throughout the kelp-based 
food web. Kelp abundances at different 
Aleutian Islands differ by orders of 
magnitude depending on whether there 
is a local sea otter population (cover), 
because the otters feed on sea urchins 
that otherwise devour the kelp forests. 
Duggins et al. traced natural carbon that 
had been fixed by the kelps (it has and 
retains a carbon isotope signature dif- 
ferent from that of carbon fixed by 
phytoplankton) in detritivores (crabs 
and amphipods), suspension feeders 
(mussels and barnacles), and later into 
their predators (fishes, cormorants, and 
sea stars). Suspension feeders grew fast- 
er where kelps flourished. Nearshore 
consumers obtained, on average, more 
than half their organic carbon from 
kelps at kelp-rich islands; even at islands 
where sea urchins were abundant, about 
a third of the carbon was kelp-derived. 
Kelp forests provide habitats for diverse 
marine organisms and affect the hydro- 
dynamic environment of the coast. 
They grow widely and appear to  play a 
more major role in nearshore ecosys- 
tems than was previously realized. 

Fragment transfers 

A technique has been added to the 
small but growing list of meth- 
ods for inserting foreign DNA 

into cells (page 175). The procedures of 

Richa and Lo work with very large 
pieces of DNA-10 megabases or 
more-and d o  not require cloning; oth- 
er transfer techniques are typically effec- 
tive only for fewer than 100 kilobases. 
Fragments of human chromosomes 
were dissected and injected directly into 
the nuclear region of fertilized mouse 
eggs. The transferred fragments had 
distinctive repeating human DNA se- 
quences, so the human DNA could be 
followed as, first in culture and then in a 
surrogate mother, the egg matured into 
an embryo and then into a mouse. 
Although each fertilized egg received 
only one chromosome fragment, that 
fragment was replicated and showed up 
in hundreds to  thousands of cells in the 
embryos and eventually in the baby 
mouse. This technology should facili- 
tate the production of mouse models of 
human genetic diseases for which the 
portion of the chromosome that is asso- 
ciated with the disease is known. 

Blocking blood vessel 
blockage 

B LOOD VCSSC~S that have been in- 
jured through disease, surgery, 
or  balloon catheterization (a clin- 

ical procedure for opening occluded 
vessels) may become blocked as a conse- 
quence of excessive cell proliferation. 
Vessel narrowing under these circurn- 
stances has been shown by Powell et al. 
to be linked to actions of the local 
angiotensin system, because the re- 
sponse can be inhibited with the drug 
cilazapril that blocks the angiotensin- 
converting enzyme (page 186). In rats, 
cilazapril prevented narrowing of blood 
vessels that had been traumatized ex- 
perimentally by balloon catheterization. 
The results raise the possibility that 
cilazapril, perhaps in conjunction with 
heparin which has a milder suppressive 
effect on proliferation, might help clini- 
cally to  repair vascular injuries. While a 
low level of smooth muscle cell prolif- 
eration in the vessels during develop- 
ment and during minor repair is a part 
of normal physiology, the high levels of 
proliferation that accompany arterio- 
sclerosis are pathologic. 
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Communism, Capitalism, and Dissent, 

T he recent confrontation between the reformers and the authorities in China was 
presaged by a controversial reform movement in the scientific community. The 
conventional wisdom from newspaper headlines is that communism is a failed system 

and that reforms to introduce capitalism in China are needed to mitigate that failure. If so, is 
it coincidental, irrelevant, or inevitable that science is involved? 

The answer to that question may require another approach-to view the confrontation 
more as one between democratic urges and authoritarianism, a confrontation in which 
science has played and will play a major role. The pure capitalism, proposed by Adam Smith, 
does not exist in the world today any more than does pure communism. Almost every 
"capitalistic" state has enormous overlays of socialism, because the people in these countries 
are unwilling to accept the harshness and inhuman sacrifice that are part and parcel of pure 
capitalism. Programs of the current welfare state, manifest to greater or lesser degree in all 
the successful "capitalistic" nations, have pushed those nations along the path that the 
socialists advocated in a bygone era. Communism, on the other hand, had the phrase, 
"dictatorship of the proletariat," to justify an authoritarian regime. That, it might be 
hypothesized, was a fatal flaw. For perhaps if communism had added some democratic 
initiatives, the leavening effect of free expression would have gradually modified commu- 
nism to introduce capitalistic principles just as capitalism adopted many socialistic ones. 

Dictatorships, like limited wars, have a way of escalating. Each new dissent, a little more 
violent than the previous one, pushes the dictators toward more repression. That repression 
works in two directions: it prevents the people from getting the information they need to 
work efficiently, and it cuts off feedback to the authorities to allow them to modify poor 
programs. Science is particularly sensitive to such information blockage. It is an endeavor 
that requires individuality, challenges to authority, and a minimum of centralized direction. 
The absence of those characteristics has a chilling effect on innovation as the quality of 
science emerging from the Soviet Union and China testify. A dictatorship can put up with 
poor science if it can depend on espionage and imitation to produce modern goods. But the 
standard of living in a dictatorship will consistently lag behind that of the democratic 
countries, that benefit from the corrective action of dissent. The old dictators of the Soviet 
Union, and perhaps the current ones in China, assumed that this deficiency could be 
handled with strict censorship and the minimizing of foreign contacts. However, science 
and technology have begun to remove that option. The radio and computer have been 
followed by satellites, fax machines, and jet travel. The dreaded comparisons with 
democratic standards of living keep leaking through despite barbed wire, walls, and 
isolationism. 

Gorbachev seems to have recognized the relation between political and economic 
reform and is trying to introduce some democratic overlays and some capitalism. China's 
current leaders seem to think they can introduce capitalism without democratic initiatives. It 
seems unlikely that any modern nation can exist forever half-slave and half-free. The pressure 
on dictatorships to embrace democratic reforms will inevitably come from the longing of the 
human soul for freedom, but that pressure is increased by scientific advances that make it 
more difficult to control communications with outsiders and provide evidence that 
inventiveness improves the standard of living. 

There is little doubt that some of the present difficulties of communistic regimes lie in 
the pragmatic deficiencies of communism, but democracy has imperfections too. Further- 
more, it is not simple for democracies in impoverished countries to produce the discipline 
needed to divert current income to capital investments for the benefit of future generations. 
Nevertheless, the danger of the "benevolent dictatorship," whether in the guise of one man, 
the proletariat, or an oligarchy, has been revealed by experience. Once those in power 
convince themselves that they know better than the masses, a self-defeating cycle of 
repression, misinformation, and corruption is initiated. 

Like a chemical system approaching equilibrium, it may be that the welfare state is a 
thermodynamically stable system that can be achieved by introducing either socialism into 
capitalism or capitalism into socialism. The essential ingredient for progress is democracy, 
and modern science and technology make it more and more difficult to prevent that progress 
to a higher standard of living and a fairer s o c i e t y . - D ~ ~ ~ ~ L  E. KOSHLAND, JR. 

I 4  JULY I 9 8 9  



Four of YOKOGAWAs Unique, 
HighdPerformance Laboratory Recordersr 

Engineered For Accurate Analysis 
of Difficult Measurements. 

runugawa b u r p u r a u u r l  WI n r r i e r l c a  
2 Dart R o d ,  Newnan, GA 30265 (404) 253-7000 

z :-'\ 
~& -3 

/,..=..- I 
F 

Cirde 1 14 

I I l l  



POTAMKIN PRIZE FOR 
ALZHEIMER'S DISEASE 

RESEARCH 
A prize of S 100,000 will be awarded by the 

American Academy of Neurology to a person 
in recognition of major contributions to the 
understanding of the causes and the preven- 
tion, treatment, and ultimately the cure for 
Alzheimer's disease and related disorders. 

Candidates may be nominated on a world- 
wide basis from any of the biological disciplines 
including biochemistry. molecular biology. 
molecular genetics, pharmacology, immunology, 
physiology, cell biology or neuropathology. 

A nomination application, nominating letter 
citing the scientific accomplishments of the 
candidate in detail, two supporting nominating 
letters, a curriculum vitae, and up to six (6) 
selected reprints in nine (9) complete sets are 
required. 

The deadline for receipt of materials is 
November 1, 1989. No nomination will be 
considered unless i t  is complete. The awardee 
must be present at the AAN annual meeting in 
Miami Beach, Florida, USA, on Wednesday, 
May 2, 1990. 

Reqwn a p p l i  and submit nomination to: 

Potamkin Prize for Alzheimer's Disease 
Research 
Award Committee 
American Academy of Neurology 
2221 University Avenue S.E.-Suite 335 
Minneapolis, MN 554 14 
(6 12) 623-8 1 15 

The Potamkin Prize is funded through the 
philanthropy of the Potamkin Foundation. 

Nanosphere Size Standards are calibrated in billionthsof a meter (nano- 
meters) and are available in 22 sizes from 21 to 900nm-all traceable 
to the National Bureau of Standards. Nanospheres are part of our com- 
plete line of spherical particles from 0.02 to 2000 micrometers in 
diameter. They are used as standards for instrument calibration, quality 
control, filter checking, and in numerous biotechnology applications. At 
Duke Scientific-established in 1971-we have the expertise and re- 
sources to meet any of your requirements for microspheres and 
particles. Call us today for information. 

::::m Duke Scientific . .* . .* Corporation 

1135D San Antonio Road, Palo Alto, CA 94303, Toll Free 
(800) 334-3883, in CA (415) 962-1100, Fax (415) 962-0718 
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hard-hitting, im ressive graphics, SlideWrite Plus gives ou ow- right now. We'll show you how 
that memorab f' y communicate erful graphing features, r ull f raw- Slidewrite Plus can help your 
your results! With SlideWrite ing capability, flexible labeling results get results. 
Plus, our powerful resentation with 16 great fonts, and extremely 
graphics software ? or the IBM high quality output on printers, Call for your FREE 
PC and compatibles, you can plotters, and cameras. And that's full-featured trial diskette! 
transform the data you worked so just for starters. It's no wonder 
hard to capture into high impact SlideWrite Plus tied for first place 

(408) 749-8620 
Advanced Grnph~cs Software 

charts, graphs, slides and over- in a recent PC Week poll! 333 West Maude AVC Sunnyvale CA 94086 

SlideWrite Plus:" We make your data look terrific. 
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How to deveop 
new products. 

herds no faster, easier way to document, 
review, analyze or present your R&D 
findings than with Polaroid instant 

images. The images on the left were created 
in seconds using Polaroid instant films and 
imaging systems. They show just a few of 
the many ways that Polaroid can help you 
develop and research new products. 

PolaPan Type 52 sheet film was used to 
capture this split-field S.E.M, of an integrated 
circuit (Fig. 1). This black and white, fine 
grain print film offers a wide tonal range 

This S. E . M, image of a heart valve, mag- 
nified 18 x (Fig. 5), is on Type 55 instant 
film. This black and white sheet film pro- 
vides both a positive and negative to make 
high quality7 professional images. 

In color or black and white. In prints, 
3 5mm slides, or overhead transparencies. 
In house. In seconds. If you have a research 
and development application Polaroid has 
a solution to help you document your find- 
ings. And you get it all A.S.A.l?-As Soon 
As Polaroid instant images. For a complete 

and provides superb detail. 
- 

brochure about ~olaroid instant imagcng 
To capture the subtle color differen- solutions for the R&D field, or for a free 

tiations in this CADICAM image of a ball consultation, call 1-800-343-5000. 
bearing (Fig. 2), new High Contrast Pola- 
Chrome 35mm Instant Slide Film was use 
New High Contrast Polachrome provides 
bright, high quality, color slides in minutes 
for presentation or documentation. 

The longevity test of an alternator 
operating in excessive heat (Fig. 3) was 
taken from a thermography system using 
the Polaroid FreezeFrame Video Image 
Recorder and color AutoFilm 5 p e  339. 

An x-ray spectrum to determine the 
composition of a stainless steel specimen 
(Fig. 4) was taken from an energy disper- 
sive analyzer using the Polaroid DS-34 
Direct Screen Camera and Polacolor ER 
Type 669 film. 
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COOL ED 
CCDlMAGlNG 

FOR 
MICROSCOPY 

I Photometrics, the world leader in low-light, cooled CCD imaging, is 
pleased to introduce CCD systems to meet the specialized needs of 
the microscopist. These high performance systems offer: 

I High linearity of response Resolution of up to 2K x 2Kpixels 
High dynamic range No lag or geometti~l distotfion 
12- or 14-bit data Prices starting at $13,500 

I These systems are ideal for ratio imaging (fura-2, BCECF, etc.), 
low-light-level fluorescence microscopy, bright fieldow contrast 
microscopy, and bioluminescence. Call Photometrics for details. 

I Photo of intracellular calc~wn concentration in a guinea pig cerebdh Pwkin)e dl taken usiq Photomelrb 
200 CCD system. Courtesy ol Dr. D.W. Tank Mdearter BMphysks Resear& Depamnent. ATST Bell L8bwa(ones 
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Astronomy 81 
Astrophysics 
Edited by 
Morton S. Roberts 
Selected from articles pub- 
lished in Scfence between 
1982-1984, these 24 papers 
are divided into four parts: 
Solar System, Structure and 
Content of the Galaxy, Galax- 
ies and Cosmology, and In- 
strumentation. The volume 
reveals a broad, coherent, 
and contemporary picture of 
our astronomical universe. 
Includes two Nobel Prize lec- 
tures. Fully indexed and 
illustrated. 1985; 384 pages. 
W H  Hardcover $29.95 
85-04S Softcover $17.95 
(AAAS members deduct 20%) 

Send prepaid order to: 
AAASBooks 
Dept. SM. P.O. Box 753 
Waldorf, MD 20604 

AmericM krod.tion for the 
Advancement of Science 

xt presentat3on, drive your messa.$e''--- " -" -- 
ome. With brilliant color. Photographic 

nr ialitv And  hla7ino weed In dranhic detail 

8 x 10 prints and transparencies. And 
Polaroid '" instant prints or transparencies. 
It's your option. 

Or, shift gears for animation films. 
It's compatible with over 450 &play 

monitors. 
And it can take you where you want to 

go. Engineering. Scientific. And CAD/ 
W C A E .  Broadcast video. Even military. 

MuItiColor from Agfa Matrix. It's your 

In NY: 1-914-365-0190 
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different specificities. 
Our commitment keeps us at the forefront of the scientific 

community. We guarantee our products. We back them up with 
technical assistance from people who really know the product. 
All NEB enzymes are pur~fied in-house using procedures 
developed by us. In-house screening and cloning efforts enable 
us to regularly, and substantially, reduce the price of our enzymes. 

At NEW ENGLAND BIOLABS, Inc, we're still writing the 
book on restriction enzymes. 

New England Biolabs, Inc. 
32 Tozer Road 
Beverly, MA 01915-5510 USA 
800- NEB- LABS 
In MAand International:(508)927-5054 
FAX (508)921-1350 
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FOR 

ANTISENSE, DNA AMPLIFICATION 
AND ALL OTHER APPUCATIONS 

CUSFOM SYNTHESIS SERVICE 

Consistent Purity Rapid Turnaround Time 

Technical Support Large Scale Synthesis 

Quality Control Documentation 
Prwlded with Every Product 

For Information on Our Entire Line of 
Custom Ollgonucleotlde Products, Please Call 

14QW36-7455 

SWUll-ECELL 
SYNTCIECEU 

3~~469.7455 SY~UTHECEU 
SYhrmECELL 

SYIUMECEL+ 
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AAASNESTINGHOUSE AWARD 
for PUBLIC UNDERSTANDING of 

SCIENCE AND TECHNOLOGY 
Computerizes your REFERENCES 

Nominatlons Invited and prepares your BIBLIOGRAPHIES 
An annual Award for working scientists and engineers from Maintains a data base of references 
all disciplines who make outstanding contributions to pub- Searches for any combination of authors, years 
lic understanding of science and technology but are not of publication, reference title, publication title, 
members of the media. keywords or ahstract 

Formats bibliographies exactly as you want them 
The Award will be presented during the AMS Annual Reads your paper, inserts citations into the paper, 
Meeting in New Orleans. 15-20 February 1990. and prepares a bibliography of the references 

The Award carries a $2,500 prize. 
such as NLM, BRS and DIALOG (optional) 

Sponsors for the Award are the Westinghouse Foundation 
and the American Association for the Advancement of 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . 
1988 Award Winner: Anthony S. Fauci, M.D. 

National Institute of Allergy and RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . 
Infectious Diseases 

For additional information, contact: Patricb S. Curlin, AAAS VAX/VMS (native mode) . . . . . . . . . . . . 
Committee on Public Understanding of Science and 
Technology, 1333 H Street, NW, Washington, DC 20005 or 
call (202) 3266600. 

Deadline for nominations is 1 September 1989 e., Hartford, CT 06106 
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HUMAN GENOME I 
An International Conference On The Human Genome 

1st Annual Meeting - October 2-4, 1989 
Town & Country Hotel 

San Diego, CA 
Co-Chairman: Co-Chairman: 
Daniel E. Koshland, Jr., Ph.D. Charles R. Cantor, Ph.D. 
Editor of Science Director of Human Genome Center 

Lawrence Berkeley Laboratory 

PROGRAM 
KEYNOTE ADDRESSES 

Opening Welcome: 
Richard Atkinson, President, American Association for the Advancement of Science. 

Role of the Meeting: 
Charles Cantor, Director, Human Genome Center, Lawrence Berkeley Laboratory. 

CURRENT STATUS OF THE GENOME PROJECT APPLICATIONS 
THE GENETIC MAP: Raymond White, Howard Hughes Medical Insti- HUMAN EVOLUTION: Allen Wilson, University of California, Berkeley. 
tute, University of Utah. MULTIGENE DISEASES: Eric Lander, Whitehead Institute for Biomedical 
RESTRICTION MAPS: Cassandra Smith, University of California, Research, Cambridge, Massachusetts. 
Berkeley. HUMAN DIVERSITY: Jean Dausset, Human Polymorphism Study Center 
CLONING: Ronald Davis, Stanford University School of Medicine. (CEPH). 
ORDERED LIBRARIES: Sydney Brenner, MRC Molecular Genetics Unit, SEX DETERMINATION: David Page, Whitehead Institute for Biomedical 
Cambridge, England. Research. 
APPLICATIONS: Thomas Caskey, Howard Hughes Medical Institute, UNSTABLE SEQUENCES: Michio Oishi, University of Tokyo. 
Baylor College of Medicine. INTERPRETING SEQUENCE: Russell Doolittle, University of California, 
SOCIETAL IMPLICATIONS: Daniel Koshland, University of California, San Diego. 
Berkeley. 
TECHNIQUE INNOVATIONS 

ORGANIZATION - DIFFERENT VIEWS OF CURRENT AND FUTURE 

PCR OF SINGLE SPERM: Norman Arnheim, Ahmanson Center for Biolo- 
SCIENCE AND PROCEDURES 
HUGO: Victor McKusick, Johns Hopkins University School of Medicine; 

gical Research, University of Southern California. 
SEQUENCING METHODS: George Church, Harvard Medical School. 

President, The Human Genome Organisation (HUGO). 

DNA CLEAVAGE: Peter Dervan, California lnstitute of Technology. 
NIH: James Watson, Cold Spring Harbor Laboratory; NIH Human 

RADIATION HYBRIDS: David Cox, University of California, San Francisco. 
Genome Project. 

IN SlTU HIBRIDIZATION: Jeanne Lawrence, University of Massachusetts 
DOE: Charles Cantor, Human Genome Center, Lawrence Berkeley 
Laboratory. 

Medical Center. 
RAPID MAPPING: Glen Evans, Salk Institute. 

EEC: Peter Pearson, Johns Hopkins University School of Medicine. 
JAPAN: Nobuyoshi Shimizu, Keio University School of Medicine. 

INTERESTING REGIONS INFOMATICS: David Lipman, National Library of Medicine. 
CYSTIC FIBROSIS: Francis Collins, Howard Hughes Medical Institute, OVERVIEW: Renato Dulbecco, Salk Institute. 
University of Michigan Medical Center. 
TELOMERES: Robert Moyzis, Los Alamos National Laboratory. POSTER SESSIONS AND EXHIBITS 
IMMUNOGLOBULINS: Tasuku Honjo, Kyoto University Faculty of Registrants of the meeting may submit abstracts for poster sessions by 
Medicine. requesting abstract forms on the registration tear off below. Exhibits will 
IMMUNOGLOBULINS: Hans Zachau, Institute for Physiological Chemis- be open to all attendees and interested researchers Monday, Tuesday and 
try, University of Munich. Wednesday. 
T-CELL RECEPTORS: Leroy Hood, NSF Science and Technology Center 
for Biotechnology, California lnstitute of Technology. 
FRAGILE X: Jean-Louis Mandel, lnstitut de Chimie Biologique, 
Strasbo~rg. 

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
REGISTRATION FEES: Make checks payable to: Scherago Assoc., Inc. ,/Human Genome 
$250 ON-SITE REGISTRATION - Includes Abstract Booklet. 
$200 ADVANCED REGISTRATION - (Received by Sept. 1,1989) Includes Abstract Booklet. 
$ 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. 

Please forward abstract forms. 

P lease  Print 

N a m e  Street  

Dept .  C i t y  State Zip 

Affiliation Telephone: ( ) 

Return to: Human Genome UScherago Associates, Inc., 1515 Broadway, New York, NY 10036, Tel: (212) 730-1050 
Fax: (212) 382-3725 
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Your choice for PCR ~roducts - 
I 

Perkin-Elmer Cetus. 
The PCR technology leader, 

Don't settle for products that try to UNMATCHED TECHNICAL 
imitate the revolutionary DNA Amplifi- SUPPORT your local Perkin-Elmer represen- 
cation System. Ours is the only licensed Count on outstanding support for tative. Or, for literature, please call 
and approved system designed ex- your DNA Amplification System. Like 1-800-765-4000. 
pressly for the patented GeneAmpm a free instructional video with your 
PCR process, pioneered and developed DNA Thermal Cycler purchase. Or the 
by Cetus scientists. toll-free technical support number you 

PROVEN PCR PERFORMANCE 
Our DNA Amplification System 

provides you with performance you 
can depend on. Youll perform the PCR 
process quickly and efficiently using 
our GeneAmp Reagent Kit with recom- 

can call to get expekanswers from our 
PCR staff. And =%keep you up to 
date with PCR protocol developments, 
applications information, PCR Bibliog- 
raphies and a subscription to our 
newsletter, AmpZi i t io~~~.  

binant AmpliTaqTM DNA Polymerase. FAST DELIVERY OF 
And for easy-to-use, dependable auto- &Q DNA POLYMERASE 
mation, our DNA Thermal Cycler has Ordering is easy. For overnight 
no peer. Superior technology and delivery of the GeneAmp Kit and 
proven performance make it the AmpliTaq DNA Polymerase, call 
system-of-choice worldwide. PE XPRESS at 1-800-762-4002. And 

we're fully stocked and ready for 
prompt delivery of DNA Thermal 
Cyclers. 

Only from Perkin-Elmer Cetus- 
the PCR Technology Leader. 





Circle No. 71 on Readers' Service 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 Croup 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 Croup 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. 

user ~ntewent~on) All results can be sent toa pr~nter or 

ENZFllTER prov~des sophlstlcated entry and edltlng 
facllit~es for dataand ~t will also read ASCII flies 
lncludlng LOTUS 1-2-3 PRN 
ENZFITTER IS presented In menu form, wlth wlndows 
and context-sensltlve help It supports Hercules, Color 
and Enhanced graphlcs cards 

Comprehens~ve manual PIUS 5 2 5  or 3 5" disk for IBM 
PClPS2 (384K RAM mln, DOS 2 0 or later) 

Circle ~ o .  1 on Readers' Senrice Card 

MICRO=gm 9- 
Vibration Isolation Systems 

Prevent floor v~brat~on from degrading 
heavy, h~gh-prec~s~on equ~pment performance 
Equipment rased only 3%"-4%" above floor level 
Patented G~mbal P~ston'" mounts Isolate subm~cro-~nch 
displacements In all d~rect~ons 

m HI~~IY-damped low-comp~~ance base structure attenuates 
"on-board" equ~pment v~brat~on 

Technical Manufacturing Corporation YM C 15 Centenma Drive Peamy, ~~chusetts OlSM 
Telephone 508-532-6330 Telex 951408 

FAX 508-531 -8682 TMC 19R1 



AAAS announces a report on 

Science Policy Careers 
Graduate Education and Career Directions in 
Science, Engineering and Public Policy 
By Albert H. Teich, Barry D. Gold, and June M .  Wiaz 
Educational programs and professional practice in the 
field of science policy are continually evolving, shifting 
their focus in response to the changing demands of 
today's society. This study provides an up-to-date and 
comprehensive assessment of graduate education and 
career patterns in science policy. Conducted under the 
auspices of the AAAS Committee on Science, Engineer- 
ing and Public Policy and supported by AAAS and the 
National Science Foundation, the project presents em- 
pirical data from the programs, graduates, and employers 
in the field. 

... a must for policy makers, students, employers, and anyone 
interested in gaining insight into science policy programs. 

1986; 168 pp.; softcover $10.00 ($8.50 for AAAS members). 

Order from: AAAS Books, Dept. SM, P.O. Box 753, Waldorf, MD 
20604. Individuals must prepay or use VISA/MasterCard. Postage is 
not charged on prepaid or credit card orders; for institutional purchase 
orders add $3.50 postage & handling. Please specify AAAS publication 
#86-17s and allow 2-3 weeks for delivery. For shipments to CA, add 
applicable sales tax. 

DIRECTORY O F  AFRICAN 
UNIVERSITIES 
The Association of African Universities (AAU) 
announces the publication of the 5th Edition of the 
Directory of AJikan Universities. Published 
biannually, the Directory provides 500 pages of useful 
information on principal officers, faculties, departments, 
and institutions; degrees, diplomas, and certificates 
awarded; admission requirements; library services; and 
other details about 92 African universities, including 
postal addresses. 
It is an indispensable reference tool for national and 
international organizations and institutions, including 
libraries and universities, as well as individuals 
concerned with higher education in Africa. 
PRICE: US $35 including airmail postage (Customers 
will receive invoices from AAU) 
ORDERS TO: 
The Documentation Oficer 
Association of African Universities 
P.O. Box 5744 
Accra-North, GHANA 
Telex: 2284 ADUA GH 

We're introducing not only a new Interleukin-2 RIA, but 
also new Interleukin-la and Interleukin-1P RIAs. 
They're all highly specific and highly sensitive. And only 
Advanced Magnetics has all three. 

All are overnight assays that save washing and incuba- 
tion time. All deliver the high performance and reliabil- 
ity that make Advanced Magnetics a leader in 
immunoassay 

We also offer a new highly specific Mouse IL-la anti- 
serum for use in your own assays. Besides cytokines, we 
have a large selection of eicosanoids, phosphoinositides, 
and cyclic nucleotide assays, too. Satisfaction is guaran- 
teed. Send for our complete catalog of research products. 

AdvancedMagnetics, Inc 
61 Mooney Street 
Cambridge,hL402138 U S.X 
1-800-RIA-KITS 1-800-343-1346 
617-497-2070 FAX 617-497-6927 

For research only Abt for use In human clnnncal dnagnosts 
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Announcing: 
Three annual 
awards for 
excellence 

journalism. 
An informed public can help win the fight against 
cancer. Therefore, the General Motors Cancer 
Research Foundation has established three 
$10,000 awards for excellence in bio-medical 
journalism relating to cancer and cancer research. 

For more than a decade, the General Motors 
Cancer Research Foundation has honored distin- 
guished scientists working to understand and 
conquer cancer. These journalism awards will 
extend the Foundation's work beyond the 
scientific community to those who playa critical 
role in public awareness. 

A panel of prominent print and electronic 
journalists and journalism educators will select 
a winner in each of three categories: 

Newspapers 
Consumer Magazines 
Broadcast Media 

Among the criteria used in the judging will be: 
significance and value in promoting public 

knowledge and understanding of cancer, scien- 
tif ic accuracy, originality, clarity of presentation, 
and initiative. 

Entry information 

The first group of awards will be presented at a special 
ceremony in March 1990. Articles and programs appearing 
during 1989 areeligible. Entries must beabout cancer, 
cancer research, or cancer therapy; they must have ap- 
peared in a national or local mass-communication medium 
oriented to a lay, non-technical audience, and they must 
be submitted in English or accompanied by an English 
translation. 

Complete entry requirements are contained in the 
awards brochure and official submission form which will 
be available in September 1989. For copies, write to: 

General Motors 
Cancer Research Foundation 
26th Floor 
767 Fifth Avenue 
New York, NY 10153 

General Motors Cancer Research Foundation 



If a picture is worth a thousand words, 
what are a thousand pictures worth? 
Sygraph has more technical graphics than any other PC or mainframe package. 

If you already use a technical graphtcs package, you probably have been Features: Overlay plots Drlvers for mos 
frustrated to ftnd that ~t cannot produce the sophisticated graphs you dimenstonal: Error Bars Scatterplots L~ne and Vector Graphs Vector. 
need for presentatton or publlcatron. You want asymmetrical error bars. Dot. Bubble and Quanttle Plots Bar Graphs (s~ngle, multiple. stacked, 
but ~t draws only symmetric. You want logs to any base, but ~t does only range) Box plots (slngle and grouped) Stem-and-leaf dlagrams 
base 10 You want contouring over trregularly spaced data potnts wlth Llnear, quadratic, step, spline, polynomial, LOWESS. exponent~al 
several d~fferent smoothers, but tt contours only over regular grtds. smooth~na Confidence Intervals and elltpsolds [any alpha value] - - 

Sygraph was developed for the scientist. Text can be infinitely sized and 
angled in two or three dimensions. Composite 3-D graphs can be 
produced with a surprisingly simple set of commands. And unlike 'paint" 
programs. it can process programmable macros to produce customized 
graphs for similar applications on different data. 

Sygraph interfaces to popular microcomputer file formats and it includes 
drivers for over 50 color boards. plotters. printers, cameras and other 
graphic devices. If you use a spreadsheet. a data base. or a statistics 
package like SYSTAT, SAS or SPSS, now you can produce the graphics 
worthy of your research. 

Sygraph operates on IBM PCs and compatibles. Single copy price $495. 
Site licenses. quantity prices and training seminars available. No fees for 
technical support. 

SYSTAT, SAS and SPSS are registered trademarks of SYSTAT. Inc.. SAS 
Institute Inc. and SPSS Inc.. respectively. 

Smooth mathematical functions ~ec tan~u la r  or polar coordinates 
Log and power scales ANOVA interaction plots Histograms (regular. 

cumulative, fuzzy) Stripe and jitter plots Gaussian histogram 
smoothing Scatterplot matrices Voronoi Tesselations Minimum 
spanning tree Maps with geographic projections @J.S. state boundary 
file included) Chernoff faces Star plots Fourier plots Pie charts 
Contour plots on regularly and irregularly spaced points Control charts 

and limits Three-dimensional: Data plots Smooth function plots 
Vector plots Linear. quadratic, spline, least squares surface smoothing 
Three-dimensional type fonts Importlexport Lotus, dBase, and DIF files 
Full screen data editor 

SYGRAPH 
-5 % .  

For more infonnation. call 312 864.5670 or write Systat. Inc.. & 
1R y Avenue. Evanston. IL 60201. FAX 312.492.3567. 
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Systat. Intelligent software. 



Why gamble with your 
biomolecules? 
Why take chances with your biomolecular 
separations when you can invest in the new HPLC 

By meeting the rigid requirements of the 
biochemical working environment, which demands 
minimal maintenance and maximum sensitivity and 
recovery, DfB takes the risk out of biomolecule 
separation. 

Reliable, reproducible results are assured, because 
HPLC DfB sets the highest possible standard for the 

separation of biomolecules, such as peptides and 
amino acids. Advanced, new detection technology 
and low pulsation pumps provide the high sensitivity 
that this work demands. 

Inert solvent delivery assures reliability, and the 
new HPLCmanager software provides total system 
control and ease of use. HPLC DfB is also the 
perfect complement to our toprated F P L P  System 
for protein chromatography. 

Contact your nearest representative and ask about 
the new DfB systems. It's a safe investment that you 
won't regret. 

We help you manuge biomokcuks. 

Pharmacia LKB Biotachnology 
Circle No. 79 on Readers' Service Card 
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