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ixation of the cells. The phenotype was produced by transforming cells with a 
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Presenting the space-saving 
GP Series from Beckman, with 
models that fit under as well as on 
top of a lab bench and provide 
capabilities beyond those of other 
general purpose centrifuges. 

For high reliability and quality 
separations, the GP's have a 
Beckman-designed drive, auto- 
matic "soft-start" and two-sta 
disc brake. These quiet-r 
centrifuges are available 
without refrigeration. 

For fast separations, the hori- 
zontal rotor-of corrosion resistant 
stainless steel-spins 3 Liters at 
3750 rpm/3200 g. You can spin 
microplates, blood bag cups, 
aerosol cannisters, even 250-mL 



Telltale trails of foraging 
snails 

S NAILS that forage in Israel's Neg- 
ev Desert Highlands, a hilly lime- 
stone rock desert, are the major 

agents of soil formation (page 1098). 
Two species of Eucbondrus snails eat 
endolithic lichens that live below the 
surface of the limestone rocks; coinci- 
dentally, the snails break up, ingest, and 
process rock and generate dust. Shachak 
e t  al. videotaped snails eating lichens 
and limestone rocks. A groove of white 
dust (limestone stripped of lichens) and 
white fecal material consisting largely of 
limestone dust were left in the rock. 
Based on the amount of dust generated 
on a small scale, the annual dust pro- 
duction by snails throughout the desert 
was calculated; huge quantities of rock 
would bc weathered by snails, and the 
amount of dust generated would equal 
or exceed the amount brought to and 
deposited in the Ncgcv by winds from 
the Arabian and Sinai peninsulas. These 
snails are consumers whose major im- 
pact on the ecosystem occurs not direct- 
ly through consumption of biologic 
matter but through rock weathering 
and soil formation. 

Gene for 
neurofibromatosis 

0 NE of the most common auto- 
somal dominant conditions of 
humans (affecting 1 person in 

2500)) von Recklinghauscn neurofibro- 
matosis (NF), is caused by mutations at 
a genetic locus on chromosome 17 
(page 1 100). Through linkage analyses 
of 128 individuals in 15 families in 
Utah, 6 of which provided information 
for 3 generations, Barker et al, identi- 
fied a region near the ccntromerc of 
chromosomc 1 7  as the probable loca- 
tion for the NF genetic defect(s). Prc- 
cise localization of the position of the 
causative gene(s) will be determined as 
closer flanking markers are defined and 
the order of the closest markers is estab- 
lished. NF manifests as changes in the 
central nervous system, bones, skin, and 
eyes; many soft tumors develop on the 
skin and in the eyes and these are typi- 
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cally associated with pigment cells. Al- 
though the plciomorphic signs of the 
disease suggest the possibility of genetic 
heterogeneity, little heterogeneity was 
found among the patients. 

Regeneration of nervous 
tissues 

H UMAN amnion membrane ma- 
trices can promote the regener- 
ation of neurons both in vitro 

and in vivo (page 1 106). Davis e t  al. 
collected and prepared membrane ma- 
trices from full-term placentas; the ma- 
trices had an intact basement membrane 
on one sidc and a stromal surface on the 
other. The layers contained various 
growth-promoting proteins (laminin, 
collagen) and proteoglycans and lacked 
cells. Neurons could attach to  either 
sidc of the matrix, but elongation of 
axons occurred only when attachment 
was on the basement membrane side. 
Rolled matriccs with the basement 
membrane exposed on the surface were 
implanted into rat brains in cavities that 
had been created by aspiration of axons 
connecting the septum to the hippo- 
campus; these axons cannot normally 
regenerate spontaneously, but, with 
time, axons could extend through the 
implant to  reestablish the neurologic 
link between septum and hippocampus. 
It was not necessary to use immunosup- 
pressive agents to maintain the integrity 
of the matrix. Similar matriccs might be 
implanted into human brains to  pro- 
mote neuronal regeneration in adults 
who have brain lesions that produce 
degenerative neurologic diseases. 

Brain development 

E ACH hemisphere-right and left 
- o f  the human brain develops 
steadily at its own pace; each also 

undergoes spurts of growth at specific 
times in development (page 11  10). The 
developmental independence of the two 
hemispheres is not surprising, because 
each has been associated, at least in 
adults, with control of different cogni- 
tive processes. Thatcher e t  al. measured 
the electroencephalographic (EEG) co- 

herence and phase characteristics of the 
cerebral hemispheres of 577 "normal" 
children and young adults. These sub- 
jects had normal mental and physical 
development, no head injuries, no  dis- 
orders of consciousness, no  obvious 
mental disorders, and they ranged in 
age from 2 months to  early adulthood. 
The EEG recordings provide details of 
electric discharges occurring within the 
cortex of the brain over both short and 
long distances. Five major developmen- 
tal spurts were documented from birth 
to adulthood; some were exclusive to  
one hemisphere while others occurred 
bilaterally. A direct association of leaps 
in cognitive development with the neu- 
rophysiologic changes occurring in dis- 
tinct anatomic regions remains to  be 
established; however, the EEG spurt 
periods do  overlap with stages of hu- 
man development that were defined by 
Piaget in classic behavioral studies. 

Trojan horse tires 

T I R E ~  are imported into North 
America from around the world 
for recapping and reselling and 

along with them have come Aedes albo- 
pictus mosquitoes that had used the 
stagnant water in the tires as a breeding 
ground (page 11  14). Hawley e t  al. 
traced the source of these mosquitoes 
by comparing several of their physio- 
logic characteristics with those of mos- 
quitoes of the same species isolated 
from various countries around the 
world. Both with regard to the cold- 
hardiness of the eggs and their sensitiv- 
ity to light exposures, this strain most 
closely resembles strains from temperate 
not tropical zones of northern Asia. 
Aedes albopictus mosquitoes arc aggrcs- 
sive biters and can be vectors for many 
dangerous viruses including the dengue 
virus, encephalitis viruses, and yellow 
fever viruses. The mosquitoes are be- 
coming increasingly abundant in south- 
ern and midwestern states in the United 
States (and in Brazil) and may be capa- 
ble of establishing themselves in more 
northerly states. Thus, the possibility 
exists that dengue, a serious disease 
formerly only a problem in southern 
regions, might spread northward. 
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The Challenge to U.S. Competitiveness 

I f the Soviet launch of Sputnik was a technological shock, and the oil crisis of 1973 an 
oil shock, then what is happening to us today can only be called a competitiveness 
shock. Although the competitive challenge is understood in some parts of industry and 

government, it is not widely understood for its significance and its threat to the national 
economic well-being and our standard of living. 

One of our tasks is to meet the challenge of the globalization of the world economy. 
Industries and individual companies in the United States or in other countries ignore at their 
economic peril the need to operate in a global economy. The challenge is across the board- 
in market access, low-cost production, quality products, research and development, 
innovation, marketing, and education. The competition is for market share not only abroad 
but also in the United States. Access to global markets is critical to economic success. 
Although it is essential that products be competitive in cost, quality, and performance, in 
many cases economic and political necessity dictates that the products and institutions that 
produce them have an indigenous component. 

A phenomenon, the long-term consequences of which are poorly understood, is that 
product design, engineering, and software development increasingly are likely to be done 
overseas. The implications for maintaining the essential U.S. engineering capability are 
worrisome because of the implied erosion of the U.S. base in knowledge and know-how. 
Whether automobiles or refrigerators, computers or  microchips, nuclear power or energy 
transmission systems, the likelihood is increasing that the systems are assembled from 
components designed, engineered, manufactured, and shipped from all parts of the world. 

Increasingly, excellence in research and engineering is to be found throughout the 
world, and the level of innovation is rising abroad. Witness the increase in the number of 
patents granted to foreign companies and individuals in the past year. More than 43 percent 
of the patents granted in the United States went to foreign entities. 

It is time that our national policy recognizes the key role of engineering research and 
engineering application, alongside of scientific discovery, in meeting the global competitive 
challenge before us. This means allocating funds to, and creating programs for, engineering 
activity to an extent far greater than exists today. There must be a realization that 
engineering and technology are different from science and equally important. It also means 
encouraging private investment in engineering research and its application. 

The absence of attention to excellence in manufacturing has been at the heart of some of 
our problems in industrial competitiveness. Until recently we have failed to treat the 
manufacturing process as a system; we have failed to provide adequate manufacturing 
education in our engineering and business schools; we have failed in many cases to provide 
the incentives of prestige and compensation to manufacturing engineering; and we have 
failed to make the capital investments in new manufacturing technology. 

We are assured, however, by some economists and others that we need not worry about 
manufacturing moving offshore, since all we are witnessing is a natural, though painful, 
transition to a service economy in the United States. Although it is true that services 
increasingly are sources of employment and wealth generation, we face the dilemma that a 
thriving service economy is directly dependent on a vigorous manufacturing base. We need 
to recognize that the problems of manufacturing productivity and quality require a system 
approach. We need to examine manufacturing from the design phase to the producibility of 
the product to its marketing, and distribution. Only when this view is adopted throughout 
industry and academia will our manufacturing sector regain ~0mpetiti~eneSS.-ROBE~T M. 
WHITE,* President, National Academy of Engineeving, Washington, DC 2041 8 

*Adapted from "Taking technological stock," Report of the President at the NAE 22nd Annual Meeting (National 
Academy of Engineering, Washington, DC, 1986). 
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A few microliters. acids and proteins using less than 
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takes to get from separation to further experimentation. 
Final answers are more 
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line of Enhanced Software for a 
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00 pL accurately, optimizing available. 
all phases of biochemical analyses. Microanalysis the Beckman 
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and allows further sample designed for fast response to your Ti 
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powerful DNA and protein 

With MicroGenie software, 
you can enter and analyze 
sequences up to 60,000 residues 
long. Hundreds of sequences 
from a shotgun dldeoxy sequencing 
experiment can be automatically 
merged. Powerful procedures, 
including dot matrix plotting and 
optimal alignment, make location 
of sequence homologies easy. 

The MicroGenie package 
includes GenBank? now w 
more than 6,000 nucleic aci 
sequences, and the NBRF data 
bank, with more than 3,500 
protein sequences. Both are 
updated semiannually. 

Fast, Easy to Use 
With MicroGenie and an IBM 

PC/AT, you can compare a 1000- 
nucleotide sequence against the 
entire 7 million nucleotides of 
GenBank in just 40 minutes! 

And no computer experience is 
necessary. Easy-to-use menus 
guide you through the program, 
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New! 
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1000 Sonic Digitizing System, 
you can read sequencing gels 
and gel mobilities directly into 
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MicroGenie software, Version 
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protein sizes from gel 
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