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A~~toregulation of yeast copperthionein 
gene. Yeast cells were grown on a 
bromthymol blue galactose indicator 
plate on which positive cells are yellow 
and negative cells are white. Both 
strains contain an episomal fusion gene 
in which yeast copperthionein regula- 
tory sequences drive the expression of 
bacterial galactokinase. The cells to  the 
left contain multiple copies of the chro- 
mosomal struct~lral gene for copper- 
thionein and are galactose-negative. 
The cells to the right lack an intact 
copperthionein gene and are galactose- 
positive due to increased basal tran- 
scription of the fusion gene. See page 
685. [Dean H.  Hamer. National Insti- 
tutes of Health, Bethesda. Maryland 
202051 



- This week in SCIENCE 

Assembling the immunoglobulin genes 
Genes for immunoglobulins are constructed from pieces 
of DNA scattered on the chromosome. Genetic mecha- 
nisms that might contribute to the assembly of the gene 
for one region of the immunoglobulin molecule (the V-J 
portion responsible for binding to antigens) have been 
analyzed in a model system (page 677). The genes for 
the V and J regions are made contiguous by a site- 
specific recombination process, and secondary genetic 
mechanisms may have a role in the nature of the final 
gene product. The genetic processes for V-J assembly 
may prove to be generally applicable for other antigen 
receptors and for other portions of the immunoglobulin 
molecule. 

Fossil record of soft-bodied organisms 
The fossil remains of a group of soft-bodied organisms 
that lived 400 million years ago have been discovered at 
a site near Milwaukee, Wisconsin (page 715). Scientists 
rarely get a chance to see such a collection, and it is 
thought that some unusual features of the local environ- 
ment contributed to the preservation of these soft struc- 
tures. The range of organisms represented in the collec- 
tion gives an indication of the diversity of biologic forms 
that lived in Paleozoic times. Compound eyes were 
found in wormlike and arthropod specimens, and sever- 
al kinds of appendages were seen on arthropods. One 
unusual limb suggests an adaptation for seizing prey. 
Such structures had previously been reported only on 
organisms that lived 40 million years later. A toothlike 
formation, probably from a conodont organism, may be 
only the second such specimen ever described. Al- 

the vaccine because it is known to be a stable virus for 
immunization. It was the agent used for vaccination 
against smallpox, a disease that has now been eradicat- 
ed worldwide. Because vaccinia can accommodate 
large amounts of foreign DNA, it may be used in the 
future as the carrier in a polyvalent vaccine containing 
immunogenic materials from many pathogens. 

Golgi apparatus in live cells 
A new technique has been developed for labeling the 
Golgi apparatus, permitting, at last, a study of its dynam- 
ics in the live cell (page 745). The Golgi apparatus, a 
netlike, membranous structure, was first seen inside 
cells that had been fixed and stained for light microscop- 
ic study almost 100 years ago and was later studied in 
detail in dried cells in  the electron microscope. Since 
similar structures were never detectable in living cells, a 
slim possibility lingered that the Golgi apparatus was 
only an artifact. The label, a fluorescent lipid complex, 
tags membranous components of the cell as its lipid 
component is metabolized. The experimental conditions 
were adjusted for preferential accumulation of the label 
in the Golgi apparatus. With the fluorescent label, struc- 
tural changes of the Golgi previously seen in cells that 
had been prepared for microscopy during successive 
stages of cell division were shown to be the same in live 
cells. The functions of the Golgi apparatus in assem- 
bling and transporting different kinds of molecules in the 
cell have been known for some time. With the fluores- 
cent label, it may now be possible to correlate these 
functions with structural changes in this important cellu- 
lar apparatus. 

though some organisms cannot yet be classified, after 
further analysis they may help explain gaps in the 
taxonomic record of Paleozoic organisms. Phis discov- Borna virus and psychiatric disorders 
ery provides new data for a 1 OO-million-year period from B0rna disease has been killing horses and sheep in 
which little information has been available. Germany and Switzerland for 150 years. It is a form of 

encephalitis in which spasms, paralysis, and either 

Herpes simplex vaccine 
Herpes simplex viruses (HSV) cause tremendous suf- 
fering. They initially infect the eyes, the lips, or, in the 
most well-publicized example, the genitalia; they then 
can travel along nerves and remain latent in the nervous 
system. Intermittently, they may be reactivated to cause 
new herpes lesions. A genetically engineered vaccine 
has now been prepared which successfully protects 
mice from lethal HSV infections and also seems to be 
effective in preventing the establishment of latent infec- 
tions (page 737). The vaccine uses a modified vaccinia 
virus into which herpes DNA, coding for a herpes 
glycoprotein, was inserted. Under the control of a strong 
promoter gene of vaccinia, the HSV glycoprotein was 
produced and displayed on the vaccinia1 surface, where 
it proved to be immunogenic. Vaccinia was chosen for 

excitability or apathy develop; sometimes it is called 
"crazy disease." The Borna virus from the brains of sick 
animals can, when injected into many kinds of experi- 
mental animals, cause neurologic and behavioral 
changes. Could this virus account for behavioral abnor- 
malities in humans? Serum samples from almost 1000 
psychiatric patients in the United States and Germany 
and from appropriate controls were tested for antibody 
to the Borna virus; evidence of exposure to Borna or a 
related virus was found in 16 patients (page 755). The 
clinical diagnosis common to those 16 patients was 
depression, and usually the depression was cyclical. 
The possible association of the Borna virus with human 
psychiatric disorders will undoubtedly stimulate re- 
search on the characterization of the virus, the identifi- 
cation of antibodies that can react with it, and the 
morphologic effects of the virus on the brain and on 
other parts of the nervous system. 
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Some day soon most research animals, personnel, and 
research programs will be protected this way* 

What is a "Ventilated Animal Rack"? Are there other benefits? 
It is a portable, totally enclosed animal rack with four 
separate, independent, isolated-from-each-other chambers. 
Low velocity air enters each chamber; makes a single pass 
over the cages, and is exhausted by negative pressure 
directly to the main exhaust system. This special rack (VR-1) 
most effectively isolates the animals from the animal room. . . 
and the research personnel from the animals. 

What are the benefits to the animals? 
There are many. Cross-contamination is substantially 
decreased because air from an infected animal goes to the 
exhaust system with an absolute minimal exposure of the 
other animals. Animal stress is also significantly reduced: the 
enclosed environment IS auiet: drafts and thermal and 
humidity fluctuations are greatly minimized; and animals can 
be easily observed without inducing stress. The success of 
this environment is attested to by the fact that the total 
number of animals born to a species that breeds poorly 
(DBA/2J mice) is increased and the percent survival is also 
appreciably higher: Additional evidence: judging by accelera- 
tion of weight gain, newly arrived animals housed in this 
system become acclimated more rapidly Further evidence? 
Even multiple species can be successfully housed in the 
same rack 

What are the benefits to the 
research workers? 
Since the air in the rack is exhausted into the main exhaust 
system and does not re-enter the animal room itself, research 
workers are effectively isolated from animal dander or other 
allergens, odor; pheromones, microorganisms, and food and 
bedding dust. Even with the doors of the unit open, the 
direction of air flow tends to be from the room and into the unit 
which helps to contain contaminated air within the unit. 
Result: virtual elimination of allergic reactions and generally, a 
cleaner; safer; odor-free work environment for the research 
people. 

What are the benefits to research programs? 
Because this system greatly reduces the chance of cross- 
contamination, and because it provides a much less stressful 
environment generally (e.g., it tends to reduce the amount of 
animal handling required), the chances of jeopardizing 
expensive research programs are substantially minimized. 

"Many of thesesystems are already Installed in major research inst~tutions 
and conversion to these ventilated animal racks IS accelerating. 

The air velocity is variable and is separately adjustable for 
each shelf. The system offers a choice of bottle watering or a 
specially designed upfeed serpentine automatic watering 
configuration that eliminates stagnant water; permits flushing 
during the day, and significantly minimizes contamination. 
This rack also permits excellent space utilization since 
multiple species can be safely housed in the same room. 
Cleaning is easy; VR-1 can be handled by most standard racl 
washers. The unit is quiet. And, in summary, it is a most 
effective isolation system that can actually divide a room into 
multiple separate, isolated environments. 

From Lab Products, Inca-The leader in 
environmental control products 
Lab Products now offers the widest selection of systems for 
environmental protection: five Stay-CleanTM laminar flow 
systems; lsosystemTM housing system consisting of a dispos- 
able filter cap, cage cover; and plastic cage; Enviro-GardTM 
filter system with permanent filter bonnets; and See- 
ThroughTM suspended cage systems with a special filtering 
system. We are now likely to have at hand solutions to virtuall: 
all of your environmental problems. 

For more information 
Why wait for "some day soon". . .write or call Lab Products, 
Inc., 255 West Spring Valley Avenue, Maywood, N.J. 07607 
or complete the coupon. (phone 201 /843-4600) 

Lab Products, Inc. 
I 255 West Spring Valley Avenue 
I Maywood, N.J. 07607 

I I would appreciate: I 
I Add!tional information on your VR-1 Ventilated Animal 1 

HacK. 
Information on your other environmental conlrol 

I products. 
I Your 68-page catalog of animal housing and care 

systems and accessories. 
I Seeing your local representative-Please call and set up 
I an amointment: , , 

I 1 Area Code Number 
i 

Ext. 1 
i Name I 
I Title . I 
I Organization I I I I Address- 

I 
I 
I 
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D E W  ANTIBODIES FROM TRITON BlOSClENCES 

Affinity-Purified Antibodies to 
Oncogene Proteins and Transforming 

To facilitate studies in the field of 
oncogene research and transforming 
growth factors, Triton Biosciences Inc. 
is now offering: 

RasKilHa p21 i i%& 
Fes p85 AFFl f URE" 

ANTIBODY 
r~ ~ T G  F AFFIPURP~ 

ANTIBODY 

1 Src p60 AFFIPURE~ 
ANTIBODY 

Each antibody is generated against a 
synthetic peptide corresponding to an 
amino acid sequence in the native pro- 
tein. These antibodies are purified by 
affinity chromatography, thus reducing 
nonspecific reactions for clearer, faster 
results. Western blot and immunopreci- 
pitation analyses are used to verify 
their reactivity and specificity. 

Applications include: providing 
semi-quantitative data on oncogene 
and Ck! TGF expression; localizing 
oncogene proteins and CY TGF in cells 
using immunofluorescence; purify- 
ing antigens by antibody affinity 

Visit us at ASCO/AACR 
Booth 526-528 

chromat raphy; and characterizing 
stwctureXnction reIati~8hip~. 

Triton Biosciences Inc., a wholly- 
owned subsidiary of Shell Oil Company, 
is dedicated to developing products 
for the human health care field, with 
special em hasis on cancer. 

Our pr od' uct development program 
is aggressively committed to providing 
a continuin source of biokqical 
reagents ofthe highest quality. 

For additional information, contact 
Triton Biosciences Inc.. 6900 Fannin. 
Dept. 270, Houston,  exa as 77030. 

. 

Tel. (713) 7961227. 

- -'riton Biosciences Inc; 

Cirde No. 223 on Readers' Sewice Card 
--- 
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NAPCOyS FAMILY 
OF GLASSWARE WASHERS, 

FOR PUSH-BUTTON CLEANUP. IN ANY SIZE 

How much laboratory To minimize cross- The NAPCO glassware 
glassware do you go through contamination, there are three washer series. Cleaning up 
every d a p  Whether a lot or a separate plumbing systems the smallest clinics. And the 
little, NAPCO has a glassware for the pre-wash, detergent largest research laboratories. 
washer to clean up the mess. wash, and deionized rinse With push-button conven- 
We have one, two, four and cycles. A recirculating wash ience. From NAPCO. The 
six-basket models. Even an reservoir economizes on dependable source for work- 
undercounter unit if you're detergent and heating costs ing laboratory technology. 
tight on space. by recycling already-heated Call or write for more 

A patented moving jet- wash solutions. information. 
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cleans even mixed loads of length and water temperature 
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Fisher electronic analyticals have more=;:-- 
standard features than others have options 

You'll love using them 

Built-in memory 
lets you store 
weight values and 
total them minus 

tare weight. Imagine the time 
you'll save when weighing mul- 
tiple samples, and the record- 
ing errors you'll avoid. 

Display lock 
allows you to tare 
or weigh a sam- 
ple and then 

freeze the display while you 
perform other tasks. Ideal for 
hydrophilic samples that must 
be placed in desiccator quickly. 
Just weigh, press DISPLAY 
LOCK key, and place sample 
in desiccator. When you return, 
there's the weight - steady 
and sure, and ready for 
recording. 

Automatic cali- 
bration, variable 
integration time, 
and full-range tar- 

ing assure easy and reliable 
weighings. And bidirectional 
RS232 data link is a standard 
feature. 

All three Series 2000 models 
are fully automatic, with either 
200, 100, or 50g weighing 
capacity and 0.1 mg accuracy. 
Accuracy automatically shifts to 
1 mg if either side door is open, 
preventing air current errors. 

I Model 2200, with I ZOOg capacity, 
ias an expanded 
~eighing range. 

And, dual-range SenSelectTM 
Model 2250 has 200g capacity 
with 1 mg sensitivity and 

a 50g fine range with 0.1 mg 
sensitivity. It automatically 
senses sample weight and se- 
lects the most sensitive range. 

All with a price 
and guarantee 
that's sure to 
win you over. 

Precise, user-friendly analyti- 
cals with a price tag that won't 
hurt. Our Guaranteed Weigh 
backs these American-made 
balances for one year. Simply 
stated, should any Series 2000 
balance fail to perform to 
specs, it will be replaced at no 
extra cost. 

For more information, contact 
your Fisher Branch.'Or write 
Fisher Scientific, 71 1 Forbes 
Ave., Pittsburgh, PA 1521 9. 

For literature circle reader service number 144 
For a demonstration circle reader service number 218 



'=. .y,lJh! 372 

,,4 \m + 

$;> 1 

Applying three dimensional spectrum analysis to 
:., - 4 2 enhance the count results of your LSC samples. 
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I 
Dual label DPM gives you unprece- 

- 
formance using S~ectralyzerG three- 
dimensional spectrum analysis. 

Difficult samples are no problem 
using the ZO~OCA,  which offers 
unrivaled precision regardless of 
quenching, counting interference, 
sample activity or sample volume 
using its Applied Spectrum Analysis. 

The large capacity (up to 408 standard 
or 792 small vials) VarisetteTM sample 
changer gives you the flexibility to 
intermix different vial sizes without 
adapters. 
Make absolute activity determin- 
ations of any pure beta emitter using 
our unique Eficiency ZYacing method. 
Unprecedented data reduction. 
Computer Aided operation gives you 
access to high level languages and 
powerful application programs. 
'!Advancing Science in Over 50 Counties 

Around the World 

Packard Instrument Company, 2200 
Warrenville Road, Downers Grove, IL 
605 15, Tel. 3 121969-6000. 
Packard Instrument International S.A., 
Renggerstrasse 3, CH-8038 Zurich, 
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LETTERS - 
"Nuclear Winter" Calculations 

The description by Turco et al. of the 
possible global consequences of multiple 
nuclear explosions" (23 Dec 1983, p. 
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many of the physical processes involved, 
as well as inadequacies in the models 

nuclear war. While this caveat has gener- 
ally been made in scientific articles on 
the subject, and has been reemphasized 

, 

I I in an excellent report by the National 
Academy of Sciences (2), it is often 
neglected in communications with the 

themselves, the predictions of a nuclear 
winter must be viewed as a possible, 
rather than the definite, outcome of a 

I 1 general public. 
To further underscore the tentative 

nature of the nuclear winter predictions, 
I list below some of the scientific uncer- 
tainties associated with the numerical 
model calculations (3). 

1) The amounts of material that would 
burn are not well quantified (for exam- 
ple, How widespread will forest fires be 
in winter?). 

2) There are large uncertainties about 
the quantities of smoke particles that 
would be emitted into the atmosphere 
from various types of fires. On the basis 
of limited field data available (4), it ap- 
pears that Turco et al. may have overes- 
timated these emissions. 

3) Clouds generally form above large 
fires, and these clouds often produce 
rain. This provides a mechanism for the 
prompt removal of some of the smoke 
particles, which would further reduce 

I I the effective (widespread) emissions of 

I i smoke. 
4) The radiative properties of smoke 

particles are not well known. In view of 
the complex nature of smokes, these 
properties need to be established by field 
studies of the plumes from large fires. 

5) Widespread smoke will change the 
radiative properties of clouds. Possible 
effects include enhanced absorption of 
terrestrial (long-wave) radiation by 

I I smoke particles when they are covered 
with water, decreases in the average size 

1 I of cloud droplets (3, and decreases in 

the ice content of clouds (6). In view of 
the profound effects that clouds have on 
the radiative balance of the earth, these 
effects should be included in numerical 
simulations of the effects of smoke parti- 
cles on atmospheric temperatures. 

While some of these effects would 
tend to diminish the predicted decreases 
in temperature at the earth's surface, 
others would tend to enhance the lower- 
ing in surface temperatures. Clearly, at 
this juncture, there are too many uncer- 
tainties and simplifications in the numer- 
ical simulations of the effects on climate 
of a nuclear war to place much reliance 
on their predictions. Reduction of these 
uncertainties will require dedicated re- 
search efforts to better quantify the 
amounts and nature of the smoke parti- 
cles from various types of fires, the rates 
of removal of smoke particles from the 
atmosphere (particularly prompt remov- 
al), and the radiative properties of 
smokes and clouds affected by smoke, as 
well as to improve numerical models of 
global climate. The importance and ur- 
gency of the problem dictates that these 
research tasks be given top priority. 

PETER V. HOBBS 
Cloud and Aerosol Research Group, 
Department of Atmospheric Sciences, 
University of Washington, 
Seattle 98195 
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Diagnostic Ultrasound 

Our initial report on increased fre- 
quency of sister chromatid exchanges 
(SCE's) after in vitro exposure of human 
lymphocytes to pulsed diagnostic level 
ultrasound (I) has been confirmed and 
extended in publications from five labo- 
ratories in the United States and else- 
where (2-4). The increase has now been 
detected after continuous wave insona- 
tion and after in vivo exposure (4). The 
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frequency of SCE's increased with 
acoustic power in a critical range (3). 

Free radicals are generated in aqueous 
solutions by pulsed ultrasound (5); their 
products have also been identified in the 
DNA thymidine of animal cells exposed 
to continuous wave insonation (6). The 
bioeffects of ultrasound responsible for 
the increased SCE frequency and some 
of the other findings described in more 
than 700 publications since 1950 (7) may 
well be the result of free radical release. 

The failure of Ciaravino et al. to con- 
firm our results (15 Mar., p. 1349) might 
be accounted for by many factors. 
Among these are the high degree of inter- 
observer variation in their SCE scoring, 
their high SCE baseline values, and the 
fact that their critical acoustical power 
range was not verified and was not sys- 
tematically varied. These and other vari- 
ables may account for the failure of some 
laboratories to reproduce results of oth- 
ers, leading to the confusion in this field. 

ROBERT BASES 
Department of Radiology, 
Albert Einstein College of Medicine, 
Yeshiva University, 
Bronx. New York 10461 
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The following points are pertinent to 
Bases' letter. 

1) Interobserver variation in SCE 
scores is expected and is the reason why 
controls were included. The SCE rate in 
our experiments did not increase above 
control values for any of the three inde- 
pendent scorers. 

2) SCE baseline values vary consider- 
ably from laboratory to laboratory; for 
example, they were 3.28 for Kakati et al. 
(I), 16.3 for Lambert et al. (2), and 27.33 
for Dutrillaux et al. (3). Our SCE base- 
line values were well within this range. 

3) The dosimetry for our experiments 
was accomplished by Paul Goodwin, 
staff physicist at Albert Einstein College 
of Medicine, who also was involved in 
making dosimetric determinations for 
Liebeskind et al. (4). The intent of our 
experiments (5) was to duplicate exactly 
the experimental conditions of the Lie- 
beskind et al. study (4) with a well- 
defined, nonvarying field from a specific 
diagnostic ultrasound device. Our earlier 

attempts to verify their results with our 
equipment had been unsuccessful (6). 

4) The Albert Einstein group declined 
to score the slides that we made on their 
premises with their equipment. 

5) Bases suggested that we undertake 
"independent double-blind scoring by 
recognized experts . . ." of our slides 
(7). The coded slides were sent to Wil- 
liam Morgan (at the University of Cali- 
fornia Medical Center, San Francisco); 
his evaluation agreed with ours. 

6) Bases then suggested (8) that we 
send the slides to David Jacobson-Kram 
(George Washington University) for 
evaluation. His scoring agreed with ours. 

7) The results of Martin et al. (9) are 
negative ["X2 tests . . . were not signifi- 
cant. . . ." (9, p. 993)], as are the results 
of most of the studies in this area (10). 

8) Makino et al. (11) used a Bransonic 
12 cell disrupter that produces a continu- 
ous sound wave at a frequency of 20 
kilohertz; their study thus has little rele- 
vance to diagnostic ultrasound. 

MORTON W. M~LLER 
VICTOR CIARAVINO 

Department of Radiation Biology and 
Biophysics, School of Medicine and 
Dentistry, University of Rochester, 
Rochester, New York 14642 
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Murine Retroviral Vectors and 
Human Gene Therapy 

In his excellent and timely article, 
"Prospects for human gene therapy" (26 
Oct. 1984, p. 401), W. F. Anderson dis- 
cusses some of the possible difficulties 
surrounding the envisaged future use of 
retroviral vectors in attempts to correct 
human genetic defects. Such vectors un- 
fortunately appear to have a strong pro- 
pensity for deleting or rearranging their 
own sequences. One way in which such 
structural alterations might arise is 
through recombination events with ho- 
mologous endogenous viruses already 
present in the cellular genome. In addi- 
tion to the possible loss of vector-born 
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sequences, such events could lead to the 
potentially harmful production of packa- 
geable infectious recombinant virus. 
Since avoidance of any homology with 
endogenous retroviruses is thus desir- 
able, Anderson suggests using mouse 
retroviral vectors as a delivery system. 
However, quite apart from the putative 
inherent instability of recombinant retro- 
viruses, this proposal is probably insuffi- 
cient to overcome the recombination 
problem. This is because sequences with 
homology to mouse mammary tumor vi- 
rus (I), Moloney murine sarcoma virus 
(2), Abelson murine leukemia virus (3), 
and Moloney murine leukemia virus (4) 
have recently been found in the human 
genome. Indeed, sequences containing 
murine retrovirus long terminal repeats 
(LTR's) have been employed in the 
screening of human genomic libraries 
(5). 

There would appear to be two alterna- 
tive means of circumventing this prob- 
lem which would eventually enable mu- 
rine vectors to be used in human gene 
therapy. Every such attempt would have 
to be preceded by a search for vector- 
homologous sequences in the patient's 
genome by Southern blotting. If se- 
quences homologous to murine retro- 
viral vectors currently in use are indeed 
found to be common in human genomes, 
as suggested by the work of Repaske et 
al. (4) ,  alternative vectors derived from 
more distantly related species would 
have to be considered. Clearly, consider- 
able attention will have to be directed 
toward the construction and experimen- 
tal trial of appropriate retroviral vectors 
in order to optimize any future gene 
delivery system for use in humans. 

DAVID N. COOPER 
Institut de Biologie Animale, 
Universitk de Lausanne, 
CH-1015 Lausanne, Switzerland 
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David Cooper raises a legitimate con- 
cern regarding possible recombination 
between murine leukemia virus 
(MuLVtbased viral vectors and endoge- 
nous retroviral sequences present in the 
human genome. In fact, recombination 
between a deletion mutant of Moloney 
MuLV and homologous sequences in 
mouse DNA involving a 400-base-pair 
segment that was 78 percent homologous 

has recently been demonstrated (I). To 
evaluate possible recombination be- 
tween MuLV's and human endogenous 
retroviral sequences, mouse cells have 
been cotransfected with defined gag and 
pol deletion mutants of Moloney MuLV 
(2) and cloned gag and pol segments of 
endogenous human retroviral DNA's. In 
no case could recombination be demon- 
strated. Although the deduced amino 
acid sequences comprising the gag and 
pol regions of endogenous human retro- 
viral sequences are evolutionarily relat- 
ed to comparable segments of MuLV's 
(3), the extent of polynucleotide se- 
quence identity may be too low for ho- 
mologous recombination. For example, 
the gag and pol regions of human endog- 
enous MuLV sequences are only 35 per- 
cent and 44 percent, respectively, relat- 
ed to analogous segments of MuLV. 
Furthermore, nucleotide sequencing of 
several different human endogenous re- 
troviral clones (4) has indicated the pres- 
ence of point mutations, inappropriate 
terminator codons, and deletions of vari- 
ous sizes, any one of which could render 
recombinants that might be generated 
replication defective. 

MALCOLM A. MARTIN 
Laboratory of Molecular Microbiology, 
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National Institutes of Health, 
Bethesda, Maryland 20205 
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Erratum: The name of M. Wallroth was omitted as 
the fourth author of the report "A simple and 
general method for transfemng genes into plants" 
by R.  B.  Horsch et al. (8 Mar., p. 1229). 

Erratum: In the legend for figure 2 of the report 
"Plasmodium falciparum malaria: Band 3 as a possi- 
ble receptor during invasion of human erythrocytes" 
by V. C. N. Okoye and V. Bennett (1 1 Jan., p. 169), 
a reference for the use of metrizamide to purify 
schizonts was inadvertently omitted after the lifth 
sentence. It should have read, "Following the meth- 
od of C. S. Pavia et al. [Am. J .  Trop. Med. Hyg.  32, 
675 (1983)], as modified by Lyons." 

Erratum: In figure 1 of the report "How bees 
remember flower shapes" by J .  L. Gould (22 Mar., 
p. 14921, the results shown for the 24-element pat- 
terns (KI and Kz) should have been P > 0.05. 
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Fifth 
lnternational Symposium 

on HPLC of Proteins, 
Peptides, and Polynucleotides 

November 4-6, 1985 Toronto, Ontario, Canada 

The Fifth lnternational Symposium on HPLC 
of Proteins, Peptides, and Polynucleotides is 
being organized to bring together researchers 
involved in genetic engineering, peptide and 
protein chemistry, immunology, endocrinology, 
industrial separation of biopolymers, and related 
disciplines in the life sciences. The three-day 
program will include oral presentations and 
poster sessions covering the following topics: 

Column Technology and Support Materials 
Micropreparative Techniques and Recovery 
of Biological Activity . HPLC of Polynucleotides . Peptide Mapping by HPLC 
Membrane Proteins 
HPLC Analysis of Amino Acids 
Analytical Applications of HPLC 
Scale-up and Process-Level Preparative 
Chromatography 

Multistep and Multidimensional Chromato- 
graphic Techniques 
Special Topics, including Clinical Applications 

Registration Information 
The Fifth lnternational Symposium on HPLC of 
Proteins, Peptides, and Polynucleotides will be 
held at the Sheraton Centre in Toronto, Ontario, 
Canada. This hotel is conveniently located in 
one of North America's loveliest cities. For 
information about submission of abstracts and 
registration for the meetings, please contact: 

Shirley E. Schlessinger 
Symposium Manager 
Fifth lnternational Symposium on HPLC 
of Proteins, Peptides, and Polynucleotides 
400 East Randolph 
Chicago, Illinois 60601 
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Merseyside, England 1'vTA9 3AJ 

Normal rabbit serum FOR RESEARCH USE Phone: St. Helens 612108 (0744) 
(lyophilized powder) Not for use in diagnostic procedures. Telex: 629705 PENEUK 
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Waters ACCELL" media. 
Protein isolation 
complete. 

Conventional gel. 
Still on the shelf. 

Now get LC isolation of your 
protein in minutes-not hours. 
With Waters ACCELL ion 
exchange media. 

ACCELL packs quicker, easier 
and allows faster flow rates-to 
minimize time spent on protein 
separations. A patented copol y- 
merization process exploits the 
properties of a rigid separation 
media while giving excellent 
recovery of biological activity. 
Because it's not subject to the 
shrinking and swelling typical 
of gels, ACCELL provides better 
reproducibility and resolution 
previously unattainable by con- 

ventional techniques. Its rigid 
structure permits linear scale-up 
at all flow rates and pressures- 
from analytical to prep to process- 
using the same methods and the 
same chemistry. 
Try Waters ACCEU media in your 
lab at no cost. Simply fill out and 
mail the attached coupon, and 
we'll sendyouafreetrial kitwhich 
includes all the technical specifi- 
cations, protocols, and materials 
you need to evaluate ACCELL on 
your protein. Or write to Millipore, 
Waters Chromatography Division, 
Dept. PM, 34 Maple Street, 
Milford, MA 01 757. 

MILLIPORE 

W Millipore 1985 

FREE trial offer. 

3 4 ' ~ a ~ l e  Street 
Milford, MA 01 757 

Title 

Company 

Address 

Phone 

Waters Chromatography Division 
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At speeds from 0 to 13,750 rpm. 
One of the Fisher family of centrifuges for clinical, 
industrial, and research labs is perfect for your 
needs. There's one with just the right combination 
of features . . . high or low speeds, small or large 
volumes, various rotors and tube accommodations 
. . . and priced competitively so you get fast 
payback on your investment while your centrifuge 
is doing the job you need. 
All motors are precision balanced with stainless- 
steel shafts and permanently lubricated bearings. 
Bases are cast iron, set on rubber feet for stable, 
vibration-free operation. They run so silently that 
even at 13,000 rpm's, the loudest noise you'll hear 
is the ticking of your desk clock. 
They're made for convenience, too: all are easy to 
load, easy to clean, and with tachometer access, all 
are easy to calibrate. 

Our third-generation design, Model 235B is superb 
for small-volume, rapid-throughput work, has a su- 
per safe lid interlock and rotors angled at 45" for 
better resolution. At the lower cost end, the 228 is 
ideal for heavy-duty day-to-day general centrifuge 
purposes. Models 225 and 59A offer additional 
performance and application options. 
Regardless of the model, every Fisher centrifuge 
delivers life-long trouble-free performance. We've 
been manufacturing them ourselves for over 25 
years, incorporating the design improvements our 
customers want. 
For the full story on the Fisher family of centri- 
fuges, call your Fisher Branch. Circle the Reader 
Service Card number. Or write Fisher Scientific, 
71 1 Forbes Ave., Pittsburgh, PA 15219. 
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HP GENENCHEM 
I N T R O D U C E S  

THE FIRST STEP TO 
FULLY AUTOMATED MICROTITRATION 

TiterCalc is the 
initial hardware- 
software module in UP 1 
Genenchem"s1ly auto- 
mated microtitration system. \ 
It acquires, formats, and 
manipulates E L M  data-in 
a malter of minutes. What l 

TiterCak: does now, though, is 
only a glimpse of what the com- 
fllete svstem wiU do in the future. 

Software for word 
procewing, spread- 

sheets, and-other r applications is also 
available. 

Look at What's Cosning 
TiterCalc aoWs to rour 

, laboratory's procedureszit 
does what you want, the way f lu  

want it done. This flexibility 
characterizes UP Genenchem's 

hste~~esul ts ,  Incmased Produe- 
iivih and Speedier Pmgmss 

TiterCalc ends manual transc#ption 1 

of H I M  reader d&ta and reaces hours 
of caIcuIations to a ffew minutes. You gain 
reliability as well as speed. And the time 
your lab personnel haw devoted to terdious 
and repetitive tasks can now be spent more 
pr&ably 
Small, Silent, and Friendly 

TiterCalc mupies Iittk bench space. The 
and display fold into the compute6 and the nearly silent 
Thinkjet prfhter- for clean, crisp printing plus graphics- 
is built rigfit in. 

TEterCaIc operates under *UMIX@ which is multi- 
tasking-you can do two things at once-and the window- 
ing capabitity lets you observe both those things at once. 

entire microtitration system- 
modules for each step from initial test 

design to final report. It 's a cost- 
effective approach that allows the s y s M  

to grow and change as your needs grow 
and change. It's also a further demonstration 

of HP Genenchem's ability to listen to your 
problems.. .and solve them! 

q To Find Out Mom 
Just give us a call at (800) 443-0100 Ext.m 

We're waiting to hear from you. 

The Pmmise of Tmomw, in YiMlr Hands Ww. 

HP GENENCHEM 
CAUCCUUGAGGUGAAAAUCAGAACUGUCACGAAAUG 

460 Point San Bruno Blvd. South San Francisco, CA 94080 
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Fraction ~ollector 
Packs 174 Tubes 

Into A Square Foot, 
And Costs Just $995, 

Here's a fraction collector that combines 
small size with the capacity, versatility, and 
reliability you need for virtually any LC or 
HPLC job. It's Isco's Retriever II. 

It% versatile. Retriever I I can handle up 
to four columns at once and collect by time, 
drops, pulses from a pump, or discharges from 
a volumeter. You can even set volume directly 
in 0.1 or 1 ml increments, if you're using it 
with an lsco WIZ pump. Fast movement 
means Retriever II is as useful for HPLC as it 
is for low pressure prep work. Lift-out racks 
hold 10 to 18mm tubes or 28mm scintillation 
vials. 

If's reliable. Retriever I I uses the same 
patented, coldroom-proof mechanism that lsco 
has perfected over many years in 20,000 
similar fraction collectors and autosamplers. 
Many are still going after 15 years! 

Retriever II is the best value in mid-sized 
fraction collectors. For more information, or to 
order one now on 14 day approval, call toll free 
[800]228-4250. Or write lsco Inc., P.O. Box 
5347, Lincoln, NE 68505. 
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NEW PELLET PESTLETM 
for 1.5 ml Microtubes 

Resuspend precipitates of biopolymers in 1.5 ml 
microcentrifuge tubes with KONTES' PELLET 
PESTLE. The PELLET PESTLE fits the contours of 
most 1.5 ml microtubes. Furthermore, this Kel-F pes- 
tle has a stainless steel shaft sturdy enough to 
motorize. If used with KONTES disposable 1.5 ml 
sample tubes (Cat. No. PK-749510-1500), clearance 
is within 0.002. Shaft diameter is ' la".  The overall 
length of the PELLET PESTLE is 135 mm. 

Ordering Information 

Cat. No. Description Price 

PK-749515-0000 PELLET PESTLE for 22.50 
1.5 ml Microtubes 

PK-749510-1500 1.5mlMicro 
CentrifugelSample 6.40* 
Tube$, Polypropylene, 
pkg. of 100 

Not subject to discounts. 

Vineland, NJ 08360 (609) 692-8500 
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operation: AS simple as A c G 
I Efficiency: 99 + O/O per step 
I Speed: 6 minute cycle time - Reliability: valves tested to 1 million cycles, the equivaler 
Flexibility: All phosphate and phosphite methods plus u! 
COSt Effective: Lowest cost per step in the industry 
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llge Inform tation to: 

Control laboratory freeze-drying costs with the FTS Flexi-Drym. It's a compact, 
lightweight, versatile freeze-dryer that can handle every freeze-drying application 
with rapid drying rates, the shortest vapor path in the industry, and the fastest 
return on investment. 

Flexi-Dry increases freeze-drying productivity with features to ensure ease of 
operation: accessible, visible front ports, adjustable manifold -no awkward angle 
adapters, and an easily-removable condenser for pre-freezing. 

Flexi-Dry is corrosion-resistant when supplied with an optional titanium 
condenser and an outional defrost heater can Drovide rauid condenser defrost. 
So whatever your freeze-drying need, FTS ~ystems can'answer it with the a Flexi-Dry. 

FTS Svstems, Inc., P.O. Box 158, Stone Ridge, NY 124%~ 190 - Y 141687-7664 
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Call or write for additional information on Flexi-Dry or other FTS Systems 
Freeze-Drying Products. Call TOLL-FREE: 1-800-453-0012 (Except NY State). 
FTS Products are available on GSA contracts. 

WANTED 
NEW 

COMPOUNDS 

POTENTIAL 
NEW DRUGS 

DEBIOPHARM, a Swiss-based independent 
financial group will consider the develop- 
ment of novel biological or chemical com- 
pounds with a promising pharmacologic 
profile. If you are an independent investigator 
with such compounds, please write to us. 

DEBIOPHARM S.A. 
Rue du Petit-ChQne 38 
1003 UIUSANNE, SWITZERLAND 
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THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presentation and 
discussion of important issues related to the advancement of 
science, including the presentation of minority or conflicting 
points of view, rather than by publishing only material on which a 
consensus has been reached. Accordingly, all articles published in 
Scignce-including editorials, news and ,comment, and book 
revlews-are slgned and reflect the individual views of the 
authors and not official points of view adopted by the AAAS or 
the institutions with which the authors are affiliated. 
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A New Feature in Science 
Modern scientists are accused of being specialists. This is a bum rap; it is 

also true. It is a bum rap when it implies that Newton knew all of science in 
his day whereas modern scientists are merely nuclear physicists, steroid 
chemists, or oil economists. The truth is that each of these specialties alone 
encompasses far more knowledge than did all of science in Newton's day. 
The range of facts, theories, and technologies that modern scientists must 
know is usually very broad, even within what outsiders might consider a 
specialty. Individual scientists may appear to be narrow because of the ever 
increasing accumulation of knowledge. Actually they know more, but it is a 
smaller fraction of total knowledge. 

Scientists become increasingly isolated because of the jargon used in each 
specialty. New terms are introduced to describe concepts unknown in 
Newton's day. The replicons, cistrons, and liposomes of the biologist are 
foreign phrases to the physicist. The quarks, bosons, and GUT of the 
physicists are an undeciphered code to the economist. Yet there is both a 
desire and a need for different disciplines to understand each other. One 
institution that can contribute to a translating service is a multidisciplinary 
journal like Science. The question is how. We already publish important 
findings from many disciplines in the same journal. But just as we see that a 
giraffe tends to fall in love with another giraffe, we suspect that chemists 
love to read chemistry, archeologists archeology, and so forth. Moreover, 
adventurous readers who venture outside their areas of expertise soon run 
into the language barrier. The arcane terminology of a different field is 
denounced, whereas the jargon in one's own field is defended as the only 
way to express complicated concepts succinctly. 

We have therefore decided to contribute to interdisciplinary communica- 
tion by starting a new feature, "This Week in Science." On this new page, 
Ruth Guyer will summarize four to eight papers that appear in the current 
issue of the magazine. The purpose of these brief summaries is to allow the 
mathematician to understand the purpose and basic content of an article in 
medicine or a sociologist to understand an article in solid-state physics. We 
are deliberately picking papers to illustrate diverse developments, not to 
confer honors on a select few. Any scientist knows that what is immediately 
trendy may turn out in the light of history to be less important than some 
unheralded work that was far ahead of its time. In addition, a magazine like 
Science operates in loco parentis-all its authors are valued and cherished. 
Any article or report that survives our reviewing process is deemed to be of 
widespread interest. However, it would be physically impossible to give a 
special accounting of every paper in our weekly issue. We will select only a 
few so that the page can be read quickly. Over the long run, the subjects will 
cover a wide spectrum of disciplines even though the selections from one 
issue will be limited. Thus, over time, the reader of this page should get a 
good sense of the trends and accomplishments in other fields. This service 
complements the role played by our Research News and News and 
Comment writers in reporting the developments in various fields of re- 
search. The difference is that the new summaries will be briefer and even 
less specialist-oriented, An advantage is that those whose curiosity for more 
is aroused can read the original paper in the same magazine. 

Wisdom is sometimes characterized as the ability to learn a little bit about 
a lot of subjects and a lot about one. We hope that the Renaissance women 
and men who read our journal will enjoy this new feature. 

-DANIEL E. KOSHLAND, JR. 



Look at the 1VA W 
Automatic Injector ACT-lOn . . . C 

. . . because the Pharmacia 
Automatic Injector 
ACT-100 is a versatile, 
microprocessor controlled 
instrument designed to free 
you from the chore of 
repeated sample injection 
while your chromatographic 
separations run automati- 
cally. 

The Automatic Injector 
ACT-100 is the state oft 
art in high performance 
biocompatible chromato 
graphy equipment desig 
specifically for the 
separation of biomolecul 
Unlike any other inject0 
the Automatic Injector 
ACT-100 was designed, ~ ,$:4Aggg 

k*&d~&*%~l 

I 

ACT-100 are of titanium 
and fluoroplastic. So the 
ACT-100 and FPLC Syste 
can combine to form a 
totally biocompatible 
system. 

And, like the FPLC Symbe 
the ACT-100 is completel: 
modular. Depending on 
your existing equipment, 
you can select the exact 

. . . for automated I 
Complete automation . , . The Pharmacia 
with the Pharmacia FPLC System and the 
Automatic Injector Automatic Injector 
ACT-100 means r ACT-100 bring the full 

Automatic analysis of up benefits of the latest 
to 95 consecutive samples 
Accurate and 
reproducible result; 
Unattended overnigh 
runs, even with multi 



S U P E  O M P U T I N G  

A STRATEGIC 
APPROACH TO SCIENTIFIC 

AND ENGINEERING 
SUPERCOMPUTING. 



T H E  F P S  F A M I L Y  0 

THE FPS 64-BIT F-Y: 
CONSIDER WHY THE MOST 

ACCESSIBLE SUPERCOMPUTERS 
- 

""'BE THE FASTEST WPUl 
To DOYOUR JOB. 

'he new 38 MFLOPS FPS-264, with 
64-bit accuracy, large storage, and 
architecture refined to achieve a high 
percentage of its peak speed. For many 
applications, it can provide half the 
performance of the most popular super- 
computer. Its moderate price and 
exceptional support liberates super- 

I computing from the realm of major 
corporate investment and puts it within 
practical reach of departments and 1 teams. 

Andlmstte!~ofall, 
it makes supmputing 
speeds a f f d l e  at the 
department level. . . 
so even those teams with 
remote access to multi- 

words, it is a safe, far- 



S - P E K C O M P  

The FPS optimizing FORTRAN-77 Compiler lets you easily 
adapt code to FPS' pipelined architecture in a form that is 

nearly as efficient as hand-coded assembly language. 
With extensions for asynchronous 110 and for enhancing 
compatibility with other compilers, it is one of most 
:omprehensive tools of its kind. 

T here's more to 
performance 
than hardware 

speciiieation. FTS pro- 
vides you with an excep- 
tional software tool set, 
compatible a c m s  the 
entire 64-bit family. 

These include the System 
Job Executive (SJE) oper- 
ating system, which sup 
ports intemctive, multi- 
user, and batch sessions; 
our robust Compiler; the 
Overlay Linker for rnem- 
ory-intensive applica- 

tions; plus Assembler, - 
Object Librarian, Inter- 
active Debugger, and 
extensive libraries of 
FORTRANcallable 
matrix, simulation and 
mathematical 
subroutines. 

If your investment in 
FORTRAN softwm is 
typical, you'll find the 
compiler alone to be a 
most compelling advan- 
tage of the FPS super- 
computing family. 

Dynualcmnge 2.8 x lWm 
to90x1WM to9.0xlWM to9Ox lWm 

7 25 W o r d s  

Muimomdisk 16Gbytcs 

15 dcclmal dig16 15 dcclmal dtgits 15 d c c i  digits 

Vcetermgbtem 4x2K 124x2K(max.) 4x2K 

-reSbtcrs 64 
tIorthtedcs8 IBM, DEC IBM, DEC, Speny, Apollo 

runs. In the real world, 
efficient operation is a 

compatibility and estab- 
lished service capabilities 
- factors that for Float- 

more-and the FPS 

How fast you get a 
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Anywhere scientific computations havc 
become increasingly cumbersome and 
costly to general-purpose computing. 
By offloading numerically-intensive 

I 
operations to the FPS pipelined architec- 
ture, you can complete mathematical 
models and simulations many times 
faster. You can do it for a fraction of tht 
cost of multi-million dollar scientifil 
mainframes. And you can free your 
other computers for the jobs they are 
best equipped to perform. 

Family Performance Measures 

15 seeelerators 1 accelerator 
PCskMFUlPS 38 34 1 33 I I 

RPL MOPS 190 1705 165 55 

RPL MIPS (Multi- 19 5.5 5.5 5.5 
-hpsrtals) 

TypidMFWPS, 9.9 20.0 6.0 2.6 
LINPACK 
Benchmark 

ow three comple- The new 38 MFLOPS 
mentary perform- FPS-264 achieves 4-5 

times the speed of thg 
you more value for FPS- 164 on many 
the dollar and more room applications programs. 
for growth. is the best choice for 
With system prices start- conventionally-written 
ing at $300,000 (U.S.), FORTRAN ( 
for the 1 1 MFLOPS contrast to optimized 
FPS- 164, Floating Point code tailored specifical 
Systems can give you the for the FpS- 1 @/MAX price ranges listed here 
number-crunching Systems start at 
capability of several gen- $6409000. 
eral-purpose computers, The FPS- 164IMAX Class 7 supercom- 
for less than the cost of another dimeRsjIon to the puters. Then ask your 

/ one. 

i 
I expandable in memory 

Portland, OR 97223. 
tions software. Emr- 

Sales offices worldwide. 
nostics are among the 

THEPW(TV1ENPOWER 
IN A a E s m E  HIGH-SPEED 
wlut'mm 

m 
The new FPS-264 wlll be of particular benefit to the problems of 
structural analysis, reservoir simulation, electronic circuit design and 

FLQ9Tf f i  m T  
computational chemistry and physics. .mMS 
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Call for Symposium Proposals 
Philadelphia Meeting 25-30 May 1986 

AAAS members are invited to submit symposium proposals for Science for names) for endorsement at the same time the original is 
the next Annual Meeting in Philadelphia, 25 - 30 May 1986. Please sent to the AAAS Meetings Office. 
complete the form below, attach a "Synopsis of Objectives" (about 200 
words), and send it to us not later than 1 August 1985. Speakers should not be confirmed at this time; however, suffi- 

cient information about probable speakers and their topics should be 
provided to allow for evaluation of the proposal. Please note that 

We are particularly interested in symposia dealing with the AAAS does not pay honoraria to 
latest developments in science and technology, and the implications 
of these developments for society. Some Deadlines 

All symposium proposals are subject to review. If the infor- October: You will be notified about acceptance, conditional ac- 
mation submitted is inadequate for reviewing, the proposal will ceptance, or non-acceptance of your proposal. Further information 
be returned. Endorsement (sponsorship) by a AAAS Section will be ~ rov ided  at that time. . . 
Committee expedites the review process. It is therefore in the in- November: Preliminary programs with confirmed speakers are due. 
terest of the proposer to send a copy of the proposal to the ap- 
propriate Section Secretary (see table of contents page of January: Final program copy, suitable for publication, is due. 

1986 AAAS 

ANNUAL MEETING 
PROPOSED 

SYMPOSIUM 

Return this form to: 
AAAS Meetings Office 
1101 Vermont Ave., N.W. 

PRINCIPAL ORGANIZER (who will receive correspondence): TELEPHONE 
(Area Code) (Number) 

NAME- AFFILIATION 

Philadelphia, 25-30 May I Submit not later than 1 August 1985 

MAILING ADDRESS 
(Street) (CII) & Stale) (Ztp Code) 

CO-ARRANGER ( i f  applicable): TELEPHONE - -- 
(Area Code) (Number) 

NAME AFFILIATION 

Washington, D.C. 20005 
Telephone: (202) 842-9530 

MAILING ADDRESS 
(Street) (CII) & Sla~e) (ZIP Code) 

TIT1.E OF SYMPOSIUM 

SPONSORSHIP (AAAS Section, No. of 3-hr.  
Office, or Affiliale o n l ~ )  Sessions _____ 

1. Speaker . -  4. Speaker- 

Affiliation Affiliation--- 

Topic Topic 

2. Speaker ~- 5. Speaker 

. . 
Affil~at~on Affiliation 

Topic -- Topic 

3. Speaker . 6. Speaker- 

Affiliation -- Affiliation 

PLEASE ATTACH SYNOPSIS OF OBJECTIVES OF 
PROPOSED SYMPOSIUM (APPROXIMATELY 200 WORDS). 
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