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ot;v~-.i t # Fg+j$4 -,iasi- I A‘%4 DNA Synthesis Made Easy 
A!!* *ffgy; 
4!$M*~'~';The System 1 Plus DNA 

Synthesizer is the latest 
advancement in DNA synthesis. 
It uses the popular IBM-PC as 
its interactive graphic controller, 
and makes the synthesis of 
single-stranded DNA easier than 
ever before. Even operators 
unfamiliar with DNA synthesis 
can move smoothly through 
the program. 
Easy Sequence Entry 

Computer keyboard or hght 
pen can be used to quickly enter 
sequences in the 5' to 3' direction. 
As bases are selected they appear 
on the screen, color-coded and 
with proper codon breaks to 

simphfy proofing and editing. 
Up to 102 bases can be pro- 
grammed for long unattended 
operation. 
Simple Interactive Graphics 

If a sequence is entered that 
is too long for avdable reagents, 
the BOTTLE STATUS screen 
shows which reservoirs need 
to be filled. Pump flow rates 
can be changed and synthesis 
stem can be altered from 

other applications, confident 
that synthesis will continue as 
desired. The Coupling Efficiency 
Monitor assures complete m deblocking and coupling at 
every step. 
Simple to Buy 

System 1 Plus makes DNA 
synthesis easy, with repetitive 
yields greater than 98%, less 
than 15-minute cycles, and 
low operating costs. Beckman 
makes it easy to purchase with 
an introductory package that will 
surprise you. Ask your Beckman 
representative for details, or 
write: Beckman Instruments, Inc., 
1050 Page Mill Road, Palo Alto, 
CA 94304. 

thestandard program using 
PROGRAM ADJUST. At any 
time SYSTEM STATUS can 
be accessed for real-time &splay 
of synthesis conltions. 

Once synthesis has begun, 
you can use the IBM-PC for 

The system status 
screen is used to start 
a synthesis, and can 
be easily accessed at 
any tune. 

t 
Time remaining in the 
synthesis is indicated 
to the minute. - - 

It displays the 
sequence entered. 
with the cunent 
base position 
highlighted As deblocking, conden- I' 

capping o c c u ~  these 
boxes fill vvlth color 
to match the base being 
added 

Color-coded lines give 
an immediate graphic I 
display of coupllng 
efficiency and selected 
threshold level is 
indicated. 

are used for precise 
chemical delivery. 

Help is always available 
s~mply by touching 
this box. 

BECKMAN L 
Circle No. 142 on Readers' Service Card 
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I The monoclonal 
purification machine 

Bio-Rad?? new MAPS" antibody acbvlty at high levels of 
Preparative System 100. purity. 

easy scale-up, using small amounts 

I t isn't quite correct to call it a machine. of sample for preparative methods 
But the System 100 does chum development 

out a lot of work in a short time. Specif- Automated system for easy 
ically, it can punfy up to 0.5 grams of operation and high reproducibility 
monoclonal antibody in under 90 Non-pyIWJen~ system for 
minutes.That adds up to therapeutic applications requiring 
several grams per day a high punty antibody. 

T he MAPS Preparative n addition, the System 100 
System 100 also offer$ comes complete with all mate- 

these indispensable rials needed for methods 
advantages: development 

Universal technique, e think it's the ideal 
allowing separation of all o system for the large scale 
antibody classes, including IgG, I I purification of monoclonals. But 
IgM and IgA! find out for yourself. Call 

Quantitative rscovery of 1 - I 800-4-BIORAD or contact 

I 2200 Wright Avenue 
Richmond. CA 94804 

body Pufiation System) Preparative Sysfem 
1OQ This complete, fuI& htegratedsystem combines 
soffware cont@edgmdient HPLC with automatic 
sampling and preparative fraction cdlecth 

r 
Ako in Rockville Centre, NK Australia 

Austria, Canada, Germanj It& Japan, 
'7he Netherlad Switzehncl and the 
United Kingdom. 
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Kaleidoscope pattern used in testing 
human memory. Lists composed of ka- 
leidoscope patterns were about as diffi- 
cult for humans to recognize as were 
lists of travel pictures for pigeons and 
monkeys. They allowed for direct com- 
parisons among species, and some 
striking similarities in list memory 
processing were revealed. See page 
287. [Anthony A. Wright, University of 
Texas Health Science Center, Hous- 
ton, Texas 770301 
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ults and Affordabity complished without any premixing of bases, 
new Model 381A produces high purity, and the addition of unusual bases can be 
led-sequence oIigonucIeotides quickly completely automated. Small amounts of 
economically. It delivers routine cou- probes and primers or up to 10 mg of DNA 
4 yields of 98-100% and the capability for physical studies can be made economi- 
ynthesize oligonucleotides with more cally and automatically with no hardware 
100 bases. modifications. 
The 381A is a complete instrument- 

r~agent system with the proven chemistr- klfIp 
and precision design that have made Ay ~e 38 1A can be operated with the standard 
plied Biosystems the world leader in synthc nthesis cycle or used to develop and store 
-'- 'lchnology. wordably priced, the 381fi ..-W chemistry methodologies incorporat- 

zs every researcher the speed and re- ing existing or user-defined functions. Users 
lucibi1ity of automated DNA synthesis Can optimize cycles for Up to f ~ e  different 
the convenience ofan in-lab i f l sment .  nucleotides or derivatives. Integral battery 

with automatic re-start preserves synthesis 
mced Capamties parameters and user-designed cycles when 
381A can produce 50 to 100-mers pro- power is intermpted. 
ig greater flexibility in gene synthesis 
egy by minimizing the number of puri- Immediate D e h e q  
ions and ligations. With the efficient Compare and you'll agree: The 381A is a 
sphoramidite chemistry, probes and remarkable performancelprice value. Your 
;ers can often be used without purifica- local Applied Biosysterns representative has 
Specific primers for Sanger dideoxy all the information for immediate purchase 

[encing can be ready for use in less than and shipment. Contact us at one of the of- 
ours. fices listed below or circle reader service 



This Week in Science- 

Soot in the troposphere 
Particles in the troposphere (the atmospheric region 
extending upward from the ground for 10 to 20 kilome- 
ters) absorb four times as much light as expected; 
Clarke and Charlson suggest that the primary absorber 
is soot (page 263). At the Mauna Loa Observatory in 
Hawaii, where the background aerosol was expected to 
be relatively free of pollution, particles from the tropo- 
sphere were collected and their light-absorbing and 
-scattering properties measured. Coarse particles con- 
sisted of Asian dust and other materials from the earth's 
crust. Fine particles included the light-absorbing species 
and the dominant (by mass) nonabsorbing sulfur-con- 
taining components. Hemispheric rather than local 
transport of combustion-derived particles into the tropo- 
sphere may be occurring; the persistence of the parti- 
cles must be taken into consideration in climate models. 

Enhancer of bacterial virulence 
Staphylococcus aureus-a bacterium that can cause 
severe infections, endocarditis, osteomyelitis, pneumo- 
nia, and arthritis-may share with metastasizing cancer 
cells and circulating~cells of the immune system a 
mechanism for moving into and out of the bloodstream 
(page 275). Lopes et al. found that S. aureus, like those 
cells, has surface receptors for laminin, about 100 
binding sites per organism. Laminin is an important 
protein of the membrane layer lining blood vessels and 
other epithelial tissues. If attachment to laminin helps 
cells move through the body to establish new sites for 
infection, disease, or immune responsiveness, the pres- 
ence of laminin receptors on the S. aureus surface may 
contribute to this organism's extreme virulence. Staphy- 
lococcus epidermidis, a close relative of S. aureus, lacks 
laminin receptors and is not virulent. 

Suppressed receptors in the pituitary 
Steroid hormone receptors are found on cells of the 
pituitary gland's intermediate lobe only when normal 
suppressive factors are removed (page 277). The pitu- 
itary gland, situated at the base of the brain, is attached 
by a stalk to the hypothalamus from which it receives 
signals. The pituitary or "governing" endocrine gland of 
the body secretes hormones that regulate other endo- 
crine organs; it is thus vital to growth, maturation, and 
reproduction. Antakly et a/. showed that receptor 
expression on intermediate lobe cells developed only 
when cells were isolated from the influences of the 
hypothalamus. In contrast, cells of the anterior lobe 
have active surface receptors and are responsive even 
when in the pituitary. Studies of suppressed receptors in 
the pituitary may help explain mechanisms of hormone 
resistance in other normal and cancerous tissues that 
also have the required receptors. 
19 JULY 1985 

Similarities of myelin and viral proteins 
Neurologic complications that sometimes follow vacci- 
nations against viral diseases (such as Guillain-Barre 
syndrome that paralyzed some people who had re- 
ceived swine flu shots) or viral infections (such as 
measles encephalitis) may occur because antibodies or 
immune cells made in response to the virus react with 
and damage proteins of the host's nervous system 
(page 282). Such immunologic cross-reactivities could 
occur if viral proteins and proteins of the nervous system 
have structural similarities. Jahnke, Fischer, and Alvord 
did a computer search of primary structures (amino acid 
sequences) to compare sequences in a library of almost 
3000 proteins with those of the human myelin proteins 
that form part of the protective sheath around the 
nerves. Sequences of ten amino acids in length were 
studied since they are not too small to induce encephali- 
tis experimentally and a number of immunologically 
important regions of myelin are contained in regions 
roughly this length. Measles, Epstein-Barr, influenza, 
and other viruses were found to have proteins with 
sequences homologous to portions of myelin. 

Brain cells and nerve growth factor 
Alzheimer's disease and Huntington's chorea, two de- 
generative diseases of the nervous system, are charac- 
terized by death or dysfunction of brain cells (page 284). 
Among the affected cells are cholinergic neurons that 
contain an enzyme, choline acetyltransferase (ChAT). A 
decrease in ChAT activity in the corpus striatum region 
of the brain has been a consistent marker of Hunting- 
ton's chorea. Mobley et a/. found that injection of nerve 
growth factor (NGF) led to increased ChAT activity in 
corpus striatum cholinergic neurons of rats. NGF, which 
also increases ChAT activity in brain regions altered in 
Alzheimer's disease, may be implicated in the function- 
ing of cholinergic neurons as well as in degenerative 
disorders of these cells. 

Memory 
The easiest item to remember in a series is either the 
first or the last (page 287). The length of the interval 
between exposure to the series and the cue given to 
remember an item determines which will be the easiest 
to remember: if the interval is short, it is the last item 
(recency effect); if long, it is the first item (primacy 
effect); and for intermediate length intervals, both the 
primacy and recency effects operate. Wright et al. found 
that the memory process was the same in humans 
shown kaleidoscope patterns (cover) and monkeys and 
pigeons shown travel slides. The major difference 
among the species was the length of time--shortest for 
pigeons and longest for humans-required for the pri- 
macy effect to appear and the recency effect to disap- 
pear. 
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SCIENCE'SCOPE 

A new technique may expand the use of lasers in commercial and military applications. The approach, 
called optical phase conjugation, is considered a major advance in optics because it offers a solution to 
distortion problems that have limited the use of lasers. When a laser beam passes through a turbulent 
atmosphere or a severely strained optical component, the beam is distorted and the information it 
carries is degraded. Hughes Aircraft Company's technique, however, forces the laser to retrace its path 
through the distorting medium so the beam emerges free of distortion. The method eliminates the need 
for complex electro-optical and mechanical components to correct the distortions. 

A future generation of infrared "eyes" for space surveillance systems will be far more capable as the 
result of technology advances at Hughes. These systems will be able to see distant targets in space, in 
the air, or on the ground-and relay data instantly to ground stations. Advances are being made in focal 
plane design, signal processing architecture, and in the design of a unique sensor with very steady 
telescoping optics. By building modularity and programmability into the new technologies, researchers 
are making it possible for systems to use tailored combinations from a single family of hardware and 
software. For its advances, Hughes received an Award for Technical Achievement from the Strategic 
Technology Office of the Defense Advanced Research Projects Agency. This effort was sponsored by 
DARPA and monitored by the U. S. Air Force Space Technology Center. 

A laser that won't cause blindness or other eye injuries will be used in a rangefinder now under 
development by Hughes for the U. S. Army. The lightweight device, designated the ANIPVS-6 Mini 
Eyesafe Laser Infrared Observation Set (MELIOS), resembles a binocular case. Its neodymium yttrium 
aluminum garnet laser beam is sent through a chamber, or cell, filled with high-pressure methane gas. 
There the 1.06-micron wavelength is transformed into a wavelength of 1.54 microns. The new signal is 
safe because it never reaches the retina, but instead is absorbed in the vitreous humor, the white area of 
the eye between the retina and the lens. MELIOS is being developed under a competitive contract from 
the U. S. Army Night Vision and Electro-Optics Laboratory. 

Large ceramic circuit boards will be built into the Amraam missile to help keep the missile reliable, 
lightweight, and low in cost. These boards, measuring 5x7 inches, are used instead of standard printed 
wiring boards where many components must be crammed into a small space and where a lot of heat 
must be dissipated. The cost of these circuit boards has been lowered significantly by replacing gold 
circuits with copper. The boards are manufactured by a thick film process in which layers of copper 
and glass dielectric are alternately applied to provide a multilayer circuit board. Hughes designed and 
developed the advanced medium-range air-to-air missile for the U. S. Air Force and Navy. The 
manufacturing facility is located in Tucson, Arizona. 

Excellence in communications systems engineering has placed Hughes in a leading position in many of 
the major U. S. Air Force, Army, Navy, and Marine Corps communications programs, including PLRS, 
PJH, MILSTAR, and JTIDS. Our Communications Systems Division is committed to meeting the 
strategic and tactical communications requirements of the 1990s and beyond. We have a continuing 
need for qualified engineers in all communications systems disciplines at all levels. If your career goals 
include design of advanced antijam communications systems or HF through millimeter-wave radios, 
please send your resume to Hughes Ground Systems Group, Professional Employment, I? 0 .  Box 4275, 
Dept. S2, Fullerton, CA 92634. Equal opportunity employer. U.S. citizenship required. 

For more information write to: PO. Box45068, Dept. 71-10, Los Angeles, CA 90045-0068 
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LABTECH NOTEBOOK : 
IBM PC" data acquisition 
without programming. 

LABTECH NOTEBOOKm is the remarkable new program 
that collects data directly from your laboratory instruments, analyzes 
it, and produces charts, graphs and printouts-all without 
programming! 

It's even compatible with Lotus 1-2-3" and Symphony" so 
you can perform enhanced data manipulation, modeling, graphics 
and even word processing. Imagine going from raw data to a printed 
final report in minutes. 

LABTECH NOTEBOOK supports Acrosystems, Burr-Brown, 
Cyborg, Data Translation, IBM, Keithley DAS, Metrabyte, National 
Instruments, Taurus and 
Tecmar hardware. IBM PC is a trademark of 

International Business 
Machines Corporation. Lotus Call or write today for a 1-24 and Symphony are 
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get more information. 
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Computerizes your REFERENCES 
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Available to develop potential new drugs 
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Modest Proposals for the Granting System 
I have already commented on the importance of peer review and the fact 

that reviewers are, in some cases, blamed for problems that are outside their 
control. Now I want to suggest some ways in which the granting system 
might be improved. I will focus on the National Institutes of Health and 
examine other agencies at a later time. 

One problem at NIH which has raised alarm is the high priority rating that 
is required for funding. Increased competition for funding is a fact, but 
priority scores are not always a true indicator of the level of competition 
because there is "priority score inflation," an infectious disease akin to 
grade inflation. Between 1975 and 1985, for example, the average percent- 
age of grants funded (per total grant applications) has dropped from 46 to 35 
percent. Yet, during that same period, the priority score required for 
funding has changed even more abruptly in some reviewing panels. This 
apparently has been caused by members of these panels who attempt to 
outguess the system and help their fellow scientists. In the long run such 
efforts are counter-productive because administrators are forced to normal- 
ize priority scores to obtain correct readings. The sooner the peer panels 
return to realistic evaluations, the better. A backup system in which 
administrators or councils can decide to fund a grant that receives a score 
just below the cut-off line-because it is the sole support of an investiga- 
tor-and deny the nth grant of a more distinguished individual, with a score 
just above the cut-off line, has been used in some institutes and should be 
extended, with caution. 

The fraction of the total research funding that is assigned to overhead 
costs deserves a systematic study. The increase in overhead is not alarming 
per se because the average figure for overhead is 31 percent of direct costs, 
but it has been increasing at a rate of 0.5 percent per year. One of the built-in 
dangers here is the competition among university administrators to indulge 
in "creative financing" for their own institutions. Busy scientists, not 
wanting to get involved in such arrangements, frequently go along, assum- 
ing that since "University X is getting 90 percent overhead-why shouldn't 
we?" Moreover, some outside agency that has little knowledge of the 
specific research or the appropriate charges is involved in negotiating with 
campus administrators. (The Defense Department evaluates overhead for 
NIH in certain areas of the country, for example.) An examination of this 
system by an independent team of accountants might reveal that a national 
average overhead cost would be fair, with some allowances made for special 
circumstances. 

Another possible improvement would be to emphasize the track record of 
a seasoned investigator in preference to the evaluation of the specific 
proposal. The chance that an investigator will lose grant support during the 
first three renewal periods is 50 percent. The chance of losing support after 
the third renewal is less than 10 percent. Focusing on track records and 
using a short grant form might reduce paperwork and be a more humane and 
efficient system for peer evaluation of proven investigators. 

Finally, there is the difficult question of salary. It is the most vexing single 
item to NIH officials. Any drastic reduction in salaries would threaten the 
viability of the smaller institutions, yet salaries of principal investigators are 
increasingly eroding research dollars. Peer reviewers are told that they have 
no jurisdiction over salaries, but inflated salaries should be their concern. 
Should we not establish more rational guidelines and apply them gradually 
over the years to lessen withdrawal pains? 

Only with constant vigilance will our granting system maintain the respect 
that it has earned and deserves from the recipients of its decisions and the 
outsiders who ask that scientists run their affairs well. 

-DANIEL E. KOSHLAND. JR. 






