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Superconductivity at two 

H ow well matched are theoreti- 
cal explanations of the struc- 
ture and behavior of high tran- 

sition temperature superconducting 
materials and experimental findings of 
the past 2 years? In reviewing the accu- 
mulating data and evaluating this ques- 
tion, Little finds that the Bardeen-Coo- 
per-Schrieffer theory that describes con- 
ventional superconducting materials 
can also account for many features of 
copper-oxide superconductors (page 
1390). Experiments show that the carri- 
ers of electric currents are electron pairs 
existing in the same spin state as in 
conventional superconductors; pairs 
form flat pancake-like structures in the 
copper-oxide planes. A weak associa- 
tion having energy several times that of 
a photon holds the members of the pair 
together. Although the exact coupling 
mechanism remains unidentified, a 
number of experiments appear to rule 
out magnetic interactions and others 
favor electronic effects. 

South Pole dinosaurs 

D ~ R S E  flora and fauna inhabit- 
ed southern Australia during 
the Early Cretaceous (105 to 

120 million years ago), a time when this 
part of Australia was well within the 
Antarctic circle and shrouded in dark- 
ness for a month or  two each year. The 
mean annual temperature, calculated 
from oxygen isotopes in calcite, was 
between 5°C and -6"C, and the region 
was humid (page 1403). Rich et al. 
describe the diverse indigenous wildlife 
that lived in habitats ranging from open 
moorlands to deciduous and evergreen 
forests-6 to 8 species of dinosaurs, 
turtles, and other vertebrates, and 80 
species of invertebrates (mostly insects), 
and a variety of plants. Separated physi- 
cally (by climate or geographic barriers) 
from more northern animals, some dis- 
tinctive dinosaur species appear to have 
evolved in the region. The ability of 
polar dinosaurs to withstand conditions 
of extreme cold and darkness may con- 
strain hypotheses explaining their ex- 
tinction. 

Liver disease in 
transgenic mice 

T RANSGENIC mice carrying a mu- 
tant gene for human al-antitryp- 
sin develop signs of a disease that 

resembles the human deficiency disease 
aI-Pi  (page 1409). About 100,000 
people in the United States have symp- 
toms of this genetic disease; 15% of 
affected newborns develop hepatitis and 
grow slowly for the first couple months 
of life, and 25% of them die by age 8 
with obstructive jaundice and cirrhosis. 
Pathology centers around production 
of mutant aI  -antitrypsin molecules: this 
protein normally inhibits other en- 
zymes, but, because mutant molecules 
cannot get out of cells, other enzymes 
remain active; unchecked enzyme activi- 
ty destroys lung alveolae and produces 
emphysema in adults. Dycaico et al. 
characterized transgenic mice carrying 
human genes encoding normal or mu- 
tant a,-antitrypsin. Animals with a mu- 
tant gene were smaller than normal for 
several months after birth; livers were 
abnormal, serum levels of a,-antitrypsin 
were low, and intracellular levels were 
high. These and other parallels with 
human disease suggest that the trans- 
genic mice are apt models of neonatal 
and possibly also adult al-Pi.  

Homologous enzymes 

C OMPLEMENTARY DNA for a hu- 
man gene that encodes an insu- 
lin-degrading enzyme has been 

cloned and sequenced (page 1415). 
This enzyme, a proteinase that is 
thought to play a central role in the 
intracellular processing of insulin, was 
purified from human red blood cells. 
The deduced protein sequence showed 
closest homology with the sequence of 
Escherichia coli protease 111, which also 
degrades insulin. The two enzymes 
share several properties that distinguish 
them from other proteinases. Afiolter 
et al,  point out that, with this cloned 
material, it should be possible to learn 
more about the enzyme, including de- 
termining if the enzyme is overpro- 
duced in insulin-resistant patients in 
whom insulin is readily degraded. 

Sitemdirected gene 
inactivation 

R EVERSE-GENETICS experiments 
illustrate structure-function re- 
lations in the Anabaena chromo- 

some (page 1421). Anabaena are fila- 
mentous blue-green photosynthetic 
bacteria (cover). In the absence of a 
source of combined nitrogen, 10% of 
photosynthetic cells terminally differen- 
tiate; they become nondividing cells 
that can fix nitrogen. As these hetero-. 
cysts form, two DNA rearrangements 
occur: a 55-kilobase element and an 11- 
kilobase element are removed from the 
chromosome. The smaller element is 
situated within a nitrogen-fixation gene 
and contains the x i s A  gene that is 
thought to encode the enzyme needed 
for excision. Golden and Wiest report 
that when a mutant x i s A  gene is substi- 
tuted for the normal gene, the 11- 
kilobase element does not get excised 
and nitrogen fixation does not occur. 
The 55-kilobase element is excised and 
heterocytes form and develop correctly. 
Concurrent excision of these two ele- 
ments under normal circumstances may 
therefore be merely coincidental. 

Leber9s neuropathy 

L EBER'S hereditary optic neuropa- 
thy (LHON) causes optic nerve 
degeneration, blindness in both 

eyes, and an uneven heart rhythm. It is 
transmitted from mother to offspring. 
Wallace et al. have identified a change in 
one nucleotide in mitochondrial DNA- 
which is also maternally inherited-that 
is associated with LHON (page 1427). 
The altered DNA encodes a histidine 
instead of an arginine in a respiratory 
protein. The mutation is necessary but 
not sufficient for disease symptoms; the 
identification of other factors that in- 
duce the disease phenotype may point 
to approaches for preventing disease in 
at-risk but unaffected individuals. A for- 
tuitous consequence of the change is 
that it prevents the restriction enzyme 
Sfa NI from cutting this iece of DNA: 
a simple diagnostic test f or the individ- 
uals with the LHON mutation is, there- 
fore, now available. 
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Isotopes in Earth Science 

I mprovements in instrumentation have increasingly affected the ways in which research 
in the earth sciences is conducted. An example is a proliferation of equipment capable of 
providing accurate data concerning isotopes of beryllium, carbon, nitrogen, sulfur, 

rubidium, strontium, neodymium, samarium, rhenium, osmium, lead, and uranium. 
Measurements of isotopes of these elements provide crucial data concerning earth history, 
heterogeneities in the earth's mantle, subduction of tectonic plates, paleotemperatures and 
atmospheres, and biogeochemistry. 

Stable and radioactive isotopes have been used for many years to provide information 
relevant to earth science. But during the past 5 years, precision and sensitivity of 
measurements have greatly improved. The desirability and practicality of employing ''Be 
(with a half-life of 1.5 million years) and l a 7 ~ e  (half-life 43 billion years) have been 
demonstrated. 

More than one radioactive clock is used in dating old rocks. A favorite and perhaps 
most trustworthy one is uranium-lead preserved in zircons. The rubidium-strontium and 
samarium-neodymium clocks are also commonly employed. The rhenium-osmium chro- 
nometer is being developed. Its attractive features guarantee that it will become important, 
particularly in dating ultramafic rocks. 

Some of the earth history of the last 570 million years was deciphered employing 
paleontological evidence. However, events occurring between 4500 and 570 million years 
before the present were only partially known. Earth tectonic processes occurring then may 
have differed from those now prevalent. In those earlier times the heat emanating from the 
interior of the earth was substantially greater than that flowing at present. 

In Canada there are large areas where Precambrian rocks are exposed, and the 
Canadians are world leaders in studying ancient events. They have perfected radioactive 
dating techniques and are able to detect differences of age of 2 million years in rocks that are 
2700 million years old. Their work has practical applications in the discovery of ore 
deposits. 

Scientists at the Australian National University have developed and have at present the 
sole copy of a Super-High Resolution Ion Microprobe (SHRIMP), which has enabled them 
to date a series of spots on a polished section of zircon at 4100 years before the present. 

Samples of the mantle are obtained when xenoliths are violently propelled from depths. 
Slabs of the mantle have been brought to the surface. Magma (partially contaminated with 
crust) can also be studied. Isotopic measurements conducted on such samples testifjr to the 
heterogeneity of the mantle. In these studies the strontium isotopes are particularly useful. 

Small amounts of ''Be are formed by the action of cosmic rays on atmospheric oxygen. 
The radioactive isotope falls to the surface and is incorporated in sediments (about lo-'' gl 
g) at the top of tectonic plates. When the plates are subducted, the "Be is carried along 
down and, ultimately, when magma is formed at about 150-km depth, the ''Be accompanies 
it upward. Half-gram samples of the rock are processed, together with a known amount of 
9 ~ e .  The abundance of the ''Be is determined by accelerator mass spectrometry; high- 
energy ions of "Be are individually counted. 

This type of equipment has also been applied to determinations of I4C ages. The 
measurements can be conducted comparatively rapidly and require smaller samples than the 
older beta-counting procedure. An important application for the method relevant to 
possible greenhouse phenomena will be a determination of the rate at which 14c02 from 
earlier atmospheric bomb tests moves downward in the ocean. 

Chemical compositions of phytoplankton membranes change in response to sea-surface 
temperatures. Organic compounds associated with these changes can be recovered from 
sedimentary rocks as old as 200 million years. The variations in abundance correlate with the 
oxygen isotopic temperature scale. 

Evidence concerning food sources for humans and ecological webs can be obtained by 
measuring carbon and nitrogen isotope ratios of organic matter recovered from fossil 
bones.--P~rL~p H .  ABELSON 

Advertising Correspondence Should be sent to Tenth Floor, Under the chairmanship of Peter W Uie of Caltech, a National Research Council report delineating opportunities in 
1515 New NY lo'36, 212-730- the earth sciences is being prepared. 8 will cover in detail phenomena studied by applications of isotopes as well as 
'050 Or WU Telex 968082 SCHERAGO, Or FAX 212-382- many other phenomena, some of which are highly relevant to present-day societal concerns. 3725. 
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the WMar Institute In investgat- 
ing the use of monoclonal antl- 
bodes in the d~agnosls and 
treatment of gastrolntestnal 
cancers. 

To order call toll-free 
1-800-638-3030. 
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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. 
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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 M A S  
members); AAAS Publication #84-13. 

Biotechnology: The Renewable Frontier 
Edited by Daniel E.  Koshland, Jr.  
Covers the latest and most important topics at the 
forefront of biological research in 26 papers from 
Science. Illustrates the extraordinary cross-disciplinary 
aspects of modern biology and its tremendous impact on 

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 
catalysis, organic synthesis, enzyme mechanisms, 
theoretical chemistry, analysis, and the chemistry of 
materials. Compiled from 38 Science articles. 1986; 624 
pp.; hardcover $29.95 ($23.95 for AAAS members); 
softcover $17.95 ($14.35 for AAAS members); AAAS 
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 Our Own 'ystem the pulsars at the very 
for AAAS members); AAAS Publication 4435-26. 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); softcover $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 specifi the appropriate 
AAAS Publication #(s),  add $2 .OO 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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Enhance your vision. 
The precision optics of the Olympus 

BH-2 Series for diverslfied microscopy 
From distortion-free image quality to reduced 
eye fatigue, they give you performance that is 
anything but routine. 

Then consider the ergonomic design, the - 
exceptional versatility and operational simplic- 
ity the unquestioned dependability And it's 
easy to see why the Olympus BHTU model, for 
example, has become the preferred laboratory 
microscope of its type in the market. 

The Olympus BH-2 Series microscopes - 
they'll change the way you look at things. 

For a demonstration, call toll-free. 
1-800-446-5961. Or write for hterature to 

Olympus Corporation, 
Preclslon Instrument 
Divnon, 4 Nevada 
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