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rovm W i r ~ r n x i n  c o r r q n t n ,  one o f  the problematic fossils from the 530-rniIlion- 
I ar-olcl Middle Cambrian Durgess Shale of  British Columbia. The covering of  

% 
fl , 'I ~les and spines was molted at in tends  during growth and provided protection 

, , I*' mi thc numerous predators in this remarkable soft-bodied fauna. See page 339. 
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Burgess Shale faunas 

S OME 565 million years ago, largc 
numbers and many kinds of multi- 
cellular organisms cvolvcd; this 

"Cambrian explosion" stands in striking 
contrast to  the earlier Ediacaran tirncs 
from which fcw metazoans havc been 
found. The richest identified asscm- 
blagc of Cambrian mctazoans is the 
Burgess Shale fauna in thc Canadian 
Rockies of British Columbia; it was 
discovcrcd in 1909 (page 339). Morc 
than 73,000 well-preserved fossil speci- 
mens of exotic ancient soft-bodied or- 
ganisms have bccn collcctcd in Burgess 
Shale quarries; similar Cambrian faunas 
are preserved at other locatio~is in 
North Amcrica, China, Australia, Po- 
land, and Siberia. Soft-bodied organ- 
isms are only infrequently preserved in 
thc fossil record, but, when they are, 
they provide a unique (and broader) 
perspcctive on species diversity. Con- 
way Morris describes the bizarre Bur- 
gess Shale organisms (cover) and argues 
that thc availability of a "vacant ecolo- 
gy" may have contributed to  thc prolif- 
eration of types; he discusses how con- 
ccpts of spccics evolution, prcscrvation, 
and extinction are affected by the Bur- 
gcss Shale faunas. In last week's issue of 
Scietzce, Briggs and Fortey focused on 
the diversity of one group of metazo- 
ans-thc arthropods-that lived in the 
Cambrian (page 241). 

Volcanism on Venus 

v OLCANIC activity on Vcnus has 
bccn extensive; it has hclpcd to 
shape the planet's surface and, 

as noted by Carnpbcll et al., could havc 
contributed significantly to  hcat loss 
from the planet's interior (page 373). In 
the summer of 1988, high-resolution 
radar images of the surface wcre made 
from the Arecibo, Pucrto Rico, radar 
facility. Various stylcs of volcanism, in 
conjunction with rifting, apparently 
produced mountains and smaller edi- 
fices, plains, flows, and craters. The 
relative paucity of craters (some of 
which form from impacts) in the plains 
compared with the highlands suggests 

that the plains rcgions arc younger. 
NASA's Magcllan spacecraft, which was 
launched on 4 May and is schcdulcd to  
arrive at Vcnus in August 1990, will 
rcturn additional high-rcsolution radar 
images of the surface of Vcnus; with 
thesc images, the volcanic and tectonic 
historics of Vcnus can bc hr ther  as- 
scsscd. Vcnus and Earth may have had 
similar tectonic and volcanic historics; 
thus, the study of how thesc proccsscs 
havc affected Vcnus can providc ncw 
insights into cvolution and control of 
volcanism and tcctonism on Earth. 

Plasmodesmata and 
movement protein 

T HE interiors of adjacent plant 
cells arc linkcd to each othcr by 
strings of cytoplasm that pass 

through ccll walls; thesc structures are 
callcd plasmodesmata, and tlicy arc 
thought to  facilitate cell-to-cell cornmu- 
nication. Plasmodesmata may scrvc as 
conduits for nutrients that arc passing 
from cell to  ccll, may carry chemical and 
clcctrical signals bctween cclls, and may 
be thc interccllular links through which 
viruses or  their genetic material spread 
throughout the lant. Wolf et al, evalu- 
ated the role o f a viral protein, callcd 
movement protein, in plasmodesmata 
functioning (page 377). This protein is 
known to affect the spread of viruses 
between plant cclls. In the absence of 
movement protein, plasmodesmata ac- 
commodated particlcs in thc range of 
only 700 to 800 daltons; when move- 
mcnt protein was being madc, particlcs 
with niolecular masscs up to  9400 dal- 
tons readily passed between cclls. 
Whether movemelit protcin triggers the 
widening of plasmodesmata directly or  
indirectly remains to  bc dctermincd. 

Leukemia-associated 
gene alteration 

M ANY children with acute lym- 
phoblastic leukemia have the 
same distinctive chromosome 

abnormality: an exchangc of genetic 
matcrial has occurred between chromo- 

some 19 and chromosomc 1. Thc gcncs 
that map to thc breakpoints on thcsc 
two chromosomes (and particularly to  
chromosomc 19) arc thercforc of intcr- 
cst: when thc sequence of thc genetic 
material is altered, atypical mcsscnger 
RNA ~i~olcculcs and protcin products 
may bc produced, and dcvelopment of 
disease may bc a direct outcomc of the 
production of thesc aberrant molcculcs. 
Mcllcntin er a l ,  have idcntificd onc genc 
at the breakpoint on chromosomc 19 
(pagc 379); disruption of the gcnc was 
associatcd with thc formation of unusu- 
al mcsscllgcr RNA molecules. The tar- 
get gcnc c~icodes an immunoglobulin 
enhancer binding factor that plays an 
important part in the rcgulatio~i of ex- 
prcssio~i of one chain of immunoglobu- 
lins. Determination of which gcnc is 
disruptcd in acute lymphoblastic leukc- 
mia niight providc clues both to  the 
nature of disease pathogenicity and to 
intcrvcntion strategies. 

Neurologic patterns 

N EUROLOGIC signals that affect 
body movcmcnts, crnotions, 
and thinking-three vcry dif- 

ferent processes-arc all processcd in 
thc basal ganglia of thc brain. The 
major component of the basal ganglia is 
the striatum, which consists of a mosaic 
of "patches" and "matrix" that diffcr 
anatomically and chemically. A dircct 
link appears to  exist betwec~i the com- 
partments in the striatum at which 
nervc projcctions tcrminatc and thc lay- 
er of thc cortex from which nervc out- 
puts originate. Gerfen injected a traccr 
substance into nerve cells at various sites 
in thc brain's cortex (page 385); wccks 
latcr, aftcr thc traccr had bccn trans- 
ported to the striatum by projections of 
thc nervcs (thc axons), the sites of dcpo- 
sition of tracers were identified. Inputs 
from each diffcrcnt part of thc cortex 
terminated in both patches and matrix, 
but thc relative proportions of patches 
and matrix differed: superficial arcas of 
the cortex more commonly fed into the 
matrix compartments whilc deep areas 
fed into the patches. 

RUTH LEVY GWER 
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On Being a Scientist 

H ow does a young person just entering a career in science learn the ethos and 
behavioral norms of the profession? For example, how does one know when it is 
okay to be secretive and when such behavior is unacceptable? At what point is one 

expected to share data and research materials with others, including competitors? What 
about sharing materials with those who have commercial interests? Whose name goes first 
on a publication? What are the "rules" for assigning credit, and how are the rules 

Most of us learned answers to such questions through an informal process of on-the-job 
training or even at the school of hard knocks. For the majority of us, role models, especially 
our major professor, were a key factor. Of course, formal mechanisms also exist, including 
courses and scholarly books and papers. Moreover, professional organizations have made 
significant contributions, notable examples being the 1975 AAAS report Scientific Freedom 
and Responsibility, the 1984 Sigma Xi report Honor in Science, and the 1989 Institute of 
Medicine report The Responsible Conduct of Research in the Health Sciences. Unfortunately, most 
of these are unknown to the typical graduate student or postdoc. 

Science today, like everything else, is undergoing rapid changes, some of which clearly 
affect the scientific ethos. ~ommunication-the sine qua i o n  of science-is rapidly evolving 
because of new technology. Moreover, the relation between science and society is 
increasingly one of interdependence, with society counting on science and technology for 
future competitiveness on the one hand, and science being heavily dependent on having the 
confidence and support of the public on the other. Both sides have a stake in nourishing and 
strengthening this relationship. Given these changes, it is fair to ask whether the informal 
mechanisms for preparing young scientists for their role in science and society will serve as 
well in the future as they have in the past. 

In partial answer to this question, the National Academy of Sciences has just published 
a booklet entitled, O n  Being a Scientist. The booklet was prepared under the leadership of 
Academy President Frank Press and written by a very distinguished panel headed by 
Francisco Ayala. 

O n  Bein2 a Scientist covers topics such as the treatment of data (Is fabrication a more 
serious offenie than "cookingn or "trimming" data?), values in science, the risk of self- 
deception, and the priority of discovery. It concludes with a discussion on "the scientist in 
society." This 20-page booklet is a good read. With carefully selected examples, it brings life 
and meaning to the discussion of social and behavioral issues that will confront any young 
person embarking on a career in science. 

In a section on human error in science, the authors note that the perceived pressure to 
have a large number of publications can create an atmosphere where quality is sacrificed. In 
that regard, the authors commend institutions that have adopted policies that make it clear 
that quality is more important than quantity in judging a scientist's performance. This 
movement, which is long overdue, should be enhanced by the recent decision of the 
National Science ~oundation to limit the number of publications that it will consider in 
grant applications. Future applicants to NSF will be limited to listing only five publications 
relevant to the proposed research, plus not more than five additional publications the 
applicant considers to be significant. If other funding agencies were to follow NSF's lead, 
this movement would be accelerated appreciably. 

How can publications such as O n  Beirrg a Scientist be used most effectively? Many 
~ossibilities coke to mind. but an obvious oneis to use it as a basis for discussion i d  debate 
among graduate students and postdocs. Many major professors hold regular meetings with 
their research group to discuss progress on individual projects, new contributions in the 
literature, and the like. These meetings often play a key role in the socialization of young 
scientists, an effect that would be enhanced by having group members read and discuss the 
NAS booklet. The Academy deserves credit for taking the initiative in this area, but it will be 
the response of the scientific community as a whole that determines the impact. 

"F. Ayala et  a/ . ,  On Being a Scienrist (National Academy Press, Washington, DC, 1989). 
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optimum syringe size, valve size, and syringe speed for each application. Up to 
50 protocols can be stored for future use. And any of them can be recalled and 
edited at any time. 

Nothing touches your sample until the method is exactly the way you want 
it. And during operation, every step is displayed in real time. 

The  Microlab 1000. Perfectionists will appreciate it. Anyone can use it. 
For complete information call (800) 648-5950 or write Hamilton Compan 

PO. Box 10030, Reno, Nevada 89520. 

HAMIL- 
The measure of excellence. 

Circle reader card X241 
for your free catalog 



BIBLIOGRAPHIES ON THE APPLE MACINTOSH 
Maintains a database of up to 32,000 references and builds 
bibliographies automatically in the style you choose. Works 
with Microsoft Word, MacWrite, WriteNow, and 
Wordperfect on the Macintosh. $129. 
Reviews: MacUser, Feb 1989. MacWorld, Feb 1989. 
EndLink is a companion product that allows importing 
references downloaded from online services like DIALOG 
or BRS Colleague into EndNote. $99. 

Grant Manager 
FOR IBM PC OR THE APPLE MACINTOSH 
Maintains grant balances to prevent overspending or 
underspending. Prints orders on your forms and updates 
grant balances automatically. In use in more than 1000 
university departments. $425. 
Reviews: Nature, June 16, 1988. MacGuide, Summer 1988. 
Personnel Manager is a companion program that finds 
the optimal allocation of people to grants over time and 
posts charges to Grant Manager. $425. (IBM PC) 

30-Day Money Back Guarantee. 
Call (415)  6 5 5 - 6 6 6 6  for a free brochure. 

Niles & Associates, Inc. 
2000 Ilrarst Strrrt 
Brrlir1t.y. CA 94709 

For Endnote circle reader service number 86 
For Grant Manaaer or Personnel circle reader service number 87 

The Reconstruction of 
Disturbed Arid Lands: 
An Ecological Approach 
Edited by Edith B. Allen, Systems 
Ecology Research Group, San Diego 
State University 
In recent years, ecological considerations have 
played an important role in the reconstruction of 
arid and semiarid lands that have been disturbed 
by grazing, fire, wood harvesting, drought, mining, 
or other causes. 

This book uses a multidisciplinary approach in 
discussing the structure and functioning of a 
variety of native and self-perpetuating ecosystems 
as well as the diverse methods used in the 
revegetation process. 

$38.50; AAAS members $30.80 (include membership number 
from Science). 268 pp., 1988. AAAS Selected Symposium 109. 

Order from: Westview Press, Dept. AAAS, 5500 Central 
Avenue, Boulder, CO 80301. (Add $2.50 postage and handling 
for the first copy, 75 cents for each additional copy; allow 4-6 
weeks for delivery.) 

Published by Westview Press for AAAS 

QUALITY 

SYNTHETIC DNA 
FOR 

PCR, ANTI-SENSE 
AND ALL OTHER APPLICATIONS 

CUSTOM SYNTHESIS SERVICE 

Consistent Purlty Rapid Turnaround Time 

Technical Support Large Scale Synthesis 

I Quallty Control Documentation 
Provided wlth Every Product 

I For Information on Our Entire Line of 
Custom Oligonucleotlde Product$ Please Call 

1-800.336-7455 

I 2096 Galther Road, Rockvllla MD 20850 USA I 

Circle No. 73 on Readers' Service Card 

'IECPLOTis an interactive, funy-mtegmtd software package for visualizing 
your scientificlengineering data Support is included for contour lines, flooded 
contours, vectors, streamlines, and X-Y plots in multiple windows ... m Malor or 
monochrome! Available on PCs, Sun, DEC, Apollo, @ SGI, and IBM 
workstations. 

30-Day Money'BPKk 6wwnke. 
Prices Stsrrt af $W for fhe Full PC Version! 

Circle No. 292 on Readers' Service Card 



Show off. 

Go ahEad. Turn your data into 
hard-hitting, impressive graphics, 
that memorably communicate 
your results! With SlideWrite 
Plus, our powerful presentation 
graphics software for the IBM 
PC and compatibles, you can 
transform the data you worked so 
hard to capture into high impact 
charts, graphs, slides and over- 

heads - and do it all in minutes. 
SlideWrite Plus gives you pow- 

erful graphing features, full draw- 
ing capability, flexible labeling 
with 16 great fonts, and extremely 
high quality output on printers, 
plotters, and cameras. And that's 
just for starters. It's no wonder 
SlideWrite Plus tied for first place 
in a recent PC Week poll! 

Call us for a free demo diskette 
right now. We'll show you how 
SlideWrite Plus can help your 
results get results. 

Call for your FREE 
full-featured trial diskette! 

(408) 749-8620 
Advanced Graphics Software 

333 West Maude Ave.. Sunnyvale. CA 94086 

SlideWrite Plus:" We make your data look terrific. 
Circle No. 66 on Readers' ~ e z i c e  Card 

POLY NUCLEOTIDES s 
Single chain polymers fo r  In i t la tors  and  Double chain complexes fo r  DNA 
temp la tes  ~n polymerase r e a c t ~ o n s ,  and  as polymerase, RNA polymerase, and reverse 
sol ld phase h y b r ~ d l z a t l o n  substrates.  t ranscr lp tase assays. 

Poly dASdT complexes 
Poly rA:dT complexes 

Polydeoxycytldylate 
Po lydeoxy~nos~na te  

From m~lligrams for research to multigrams for 
production, SUPERTECHS IS your best source for 
homopolydeoxynucleotides 

Circle No. 98 on Readers' Service Card 



U.S. PV manufacturers held more than 
80% of the world market in 1980 but, as 
other nations developed their PV industries, 
the U.S. market share dropped to less than 
50%. Due to poor research and market 
conditions in the United States, the leading 
PV manufacturing company, ARC0 Solar, 
was recently sold by its parent oil company 
to a German investor. Just at a time when 
PV technology has advanced to a level 
where we --.see that it is becoming cost 
competitive with conventional energy 
sources, the United States seems to be con- 
ceding the game to our international com- 
petitors. 

Similar tales can be told of other renew- 
able energy and conservation technologies. 
The United States has the opportunity to be 
a leader in the fight against global warming 
and atmospheric pollution and to gain eco- 
nomically from those efforts. To succeed, 
the federal government must reverse its poli- 
cy of phasing out R&D and market support 
for energy conservation and renewable ener- 
gy technologies. 

JIM SWARTZ 
Department of Chemistry, 

Crinnell College, 
Post O$ce Box 805, 

Crinnell, ZA 501 12-0806 

REFERENCES 

1. R. Pool, Scintce 241,900 (1988); H .  M. Hubbard, 
ibid. 244,297 (1989); R. McCormack, E n q y  Daily, 
1 1  August 1989, p. 2. 

SSC Test Magnets 

Mark Crawford's News & Comment arti- 
cle (25 Aug., p. 809) creates several miscon- 
ceptions about the development of dipole 
magnets for the Superconducting Super 
Collider (SSC). Most serious is the implica- 
tion that a report by an expert panel review- 
ing the magnet R&D program was some- 
how withheld from responsible officials. 
The fact is that at all stages, this review and 
its outcome have been discussed openly with 
Congress, the Department of Energy 
(DOE), and the scientific community. 

In February 1989, I testified before both 
House and Senate subcommittees on energy 
research and development and reported on 
problems that had been seen in some SSC 
test magnets. At that time, I indicated my 
intention to appoint an SSC Collider Dipole 
Review Panel to study the magnet R&D 
program and to make recommendations to 
me. The panel was established, and I asked it 

to provide a rigorous, critical review of the 
program. The panel met in April 1989 and 
provided a drafi report in May. That month, 
I presented the main conclusions at a meet- 
ing of DOE'S High Energy Physics Adviso- 
ry Panel in public session. When the report 
&as com~lged in Tune. a preface was added 
and the report wasissu;d is  SSC Laboratory 
Report SSC-SR-1040. The report is avail- 
abk to anyone who requests acopy; it has 
never been "closely held." 

Crawford's article also projects an exces- 
sively negative tone about the technical sta- 
tus of the magnet R&D program and the 
accomplishments of the national R&D ef- 
fort that was led by the SSC Central Design 
Group. The tone is misleading. In fact, test 
magnets produced in the program verify the 
basic design concept. Nevertheless, when 
the panel was assembled, a number of issues 
remained for the magnet R&D program, 
among them the questions of operating 
margin, reliability, manufacturability, and 
reproducibility. These are the points that are 
emphasized in the review panel's report. 
They have long been recognized as critical 
and are basic to the next stage of the devel- " 
opment program, which will involve major 
industrial participation in addition to na- 
tional labo~torywork. 

Announcing the launch of a stronger 
If you're thinking, "It's impossible to fold nitrocellulose into 

a paper airplane," you're right. But not completely. 
You see, the airplane pictured above is made of new BAS 

nitrocellulose - 100% S&S NC" reinforced for strength and 
flexibility. 

But if you're thinking, "Reinforced membranes are nothing 
new,'' you're also right. Except for BAS NC. 

That's because BAS nitrocellulose is the only one made 

using 100% S&S NC. No other nitrocellulose membrane - 
reinforced or otherwise - is as pure, or binds as well. 

And here's proof. The photos on the right show that BAS NC 
binds better because its support material doesn't interfere with 
your sample. 

Then again, if you're thinking, "Nylon membranes are 
strong, too," you're still right. 

But with BAS NC you get all of the strength of nylon 
312 SCIENCE, VOL. 246 



That there are problems and challenges in 
the development of the SSC dipole magnets 
comes as no surprise. Producing the dipole 
magnets is probably the single greatest tech- 
nical challenge in building the collider. In 
any technically demanding program, the 
R&D phase is where problems are uncov- 
ered and solved. It would be unrealistic to 
expect every prototype to achieve all final 
design goals. 

As part of our overall analysis and assess- 
ment of the SSC design, the Collider Dipole 
Review Panel produced a strong, critical 
report. The new SSC Laboratory is grateful 
for their fine effort. As their report shows, 
we do know how to build individual SSC 
magnets. The next step is to finish develop- 
ing the methods for building all the magnets 
needed to achieve the great scientific prom- 
ise of the SSC. 

ROY F. S C ~ E R S  
Director, 

Superconducting Super Collider Laboratory, 
2550 Beckleymeade Avenue, Suite 240, 

Dallas, TX 75237-3946 

Response: Key aides to the House and 
Senate appropriations committees and the 
House Science, Space, and Technology 
Committee told Science just before the publi- 

cation of the article that they did not recall 
receiving copies of the magnet report. 
Schwitters says the report was available to 
anyone who requested it. That may have 
been the case, but the SSC Laboratory made 
little effort to see that it was widely circulat- 
ed to Congress before legislators had to 
decide how to vote on measures to double 
SSC's $100-million budget and to start con- 
struction. 

As for the magnets' operating margin, 
Depamnent of Energy officials have previ- 
ously maintained that an upper performance 
bound of 6.7 teslas at 4.35 K would be 
adequate. The report issued by the review 
panel was the first open acknowledgement 
that a higher operating field would be neces- 
sary, if the SSC is to operate as advertised. 

-MARK CRAWFORD 

Asian-American Students 

I write with reference to two News & 
Comment articles about Asian-American 
students, one by Constance Holden (18 
Aug., p. 694) and another by Robert Buderi 
(18 Aug., p. 694). 

Neither article clearly distinguishes be- 

tween native-born and U.S.-born Asians. 
National Research Council data analyzed by 
Betty Vetter (1) demonstrate a vast differ- 
ence in earned U.S. science and engineering 
degrees between these groups of Asians. 
Educational research focusing on cultural 
(including family) influences on learning, 
notably the studies of Harold Stevenson (2), 
also supports the conclusion that there are 
significant differences between oriental stu- 
dents schooled and nurtured in their native 
cultures and oriental students born, nur- 
tured, and schooled in the United States. 

Understanding such differences is essen- 
tial to consideration of the issues Holden 
and Buderi discuss. If research data on these 
differences are ignored by admissions offi- 
cers, then our educational systems and our 
students will get the wrong message. 

CECILY CANNAN SELBY 
School of Education, Health, 

Nursing, and Arts Professions, 
New York University, 
New York, N Y  10003 

REFERENCES 

1. "Early release of summary statistics on science and 
engineering doctoratesn (National Science Founda- 
tion, Washington, DC, 1988). 

2. H. W. Stevenson, Child Dew., in press. 

nitmcellulose membrane* M m N C e  
without nylon's high membrane you see here, we probably won't be shipping yours 
background. via airmail. 

6 now, hopefully, 
vou're thinking. "How can ~~&Sehud,I~,Keene,NH03431~Schleieher&Sehwll~, D3354,Dassel,WestGermany 

aadress below or call . G h  l@ 
Of course, unlike the 
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The new 

A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
complex barrier rooms.. . but without the incon- 
venience and inefficiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all times: There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 

PI~ : .~ :~~~~ :or~~y ) l~~ tc :  1 :I IIJ~)OII for tho MI(;RO ISOLATOR Systwn 'Prod~ic:ts. P r i r~c~~~ lcs  and Proc:c!durr? Manual " Copyrcght cc B~oMed~c Corporat~on, 1984 





Its Success 
Hasn't Gone To 
Our Price 

- - - 
The only one you can buy from your local dealer 

For DNA Sequencing, 
Gene Manipulation, 
Hybridization and 
much more . . . 
Since its introduction last year, the Techne Dri- 
Blockm PHC-1 has been enjoying the kind of 
success only a first class instrument can enjoy. 

Not surprising, when you consider that this high 
quality temperature cycler comes from a 
company that has been designing and making 
laboratory temperature control products for 
over 40 years. In fact, we made our first Dri- 
Blockm Temperature Programmer as far back 
as 1982. The PHC-1 is truly a unique 
combination of our temperature control and 
heating block design experience. 

Happily, all this success has not swelled the 
PHC-1's price. Actually it is because of our 
experience in designing this type of product 

- 

chne PHC-1 

that you can buy such a high quality instrument 
for such a low price. What is more, you can buy 
your PHC-1 from your local dealer. 

1 

In addition, you can now select our 
new PHC-2, with powerful 
microprocessing capability, 
program linkage, selectable ramp 
rates. . . the list goes on and on. 

MODEL 1 
$2,750 

MODEL 2 

So why not call us today toll-free 
1-800-225-9243 or fax 1-609-987-81 77 for our 
6-page catalog and for our 156-page laboratory 
products catalog. And we'll help you get the 
Techne Dri-Blockm Temperature Cycler working 
in your lab today. Or write to Techne 
Incorporated, 3700 Brunswick Pike, Princeton, 
NJ 08540-61 92. 

Techne 
I QUALITY FIRST 

DRI-BLOCKQ IS A REGISTERED TRADEMARK OF TECHNE CORPORATION AND ITS SUBSIDIARIES. 
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Custom Peptides 
L Quality and Quantity to m e t  your needs 

CRB is one of the world's leading suppliers of pure, custom 
designed peptides. Using Fmoc-polyamide solid-phase synth- 
esis and our economical continuous flow column technolow. 

Cambridge Research " ' 

Biochemicals Inc., 
Suite 202, 
10 East Merrick Road, 
Valley Stream, 
New York 11580 USA. 
Tel: (516) 825-1322 
Toll Free Tel: (800) 327-0125 
Fax: (516) 825-1519 

we'll make the peptide you need. At the purity you require:I'n 
the quantity you need. On any scale from milligram to kilo- 
gram. 

:F m :  ' I  

Custom Synthesis of Peptides A 

Three reagent qualities to provide maximum economy in your 
peptide application. 
1 Standard Reagent Grade - supplied with hplc profile and 
amino acid analysis. 
2 Immunological Reagent Grade - for antibody production. 
Purity minimum 80%. Supplied with hplc profile, amino acid 
analysis and FAB mass spectrometric analysis result. 
3 Bioassay Reagent (bR) Grade - for biological studies. Sup- 
plied by net peptide weight at a guaranteed purity in excess of 
95% with complete analytical specification. 

Large Scale Peptide Production 
To meet the growing demands of the Pharmaceutical Industry, 
we have developed a new process to manufacture bulk pep- 
tides under GMP conditions. This NEW 'Continuous Flow 
Column Process' offers a rapid and economic method for large 
scale production. Biochemicals Ltd., 

Button End, Harston, 
CRB also offers: 
Custom Conjugation of Peptides to Carrier Proteins England CB2 5NX. 

Tel: (0223) 871674 
Custom Synthesis of High Purity Tritiated Peptides Toll Free Tel: (0800) 5853% 

Telex: 817694 CRBLTD G 
To discuss your app2ication and requirement - Contact us now. Fax: (0223) 872381 

Circle No. 202 on Readers' Service Card 



a remarkable k:: 
have two hands. 
For years people with two hands have c ; ;  

had to operate balances designed for ' % 

three. 
Introducing the METTLER AT. The first , 

7. 

anawcal balance that's simple to * ,  s t  

handle. 
One hand is now free to open the draft 
shield from the opposite side. So you 

:;< 

don't have to twist both arms to work on 
the same side. Or you can let the draft I -  

shields open and close automatically. >, 

Which leaves your hands free to move @" 

your samples instead of doors. 
You have a choice of configuring the :, 
draft shield so you can put your sample: 
on from the left, the right, or even from a 

above. 
The weighing pan is close to the edge 
ofthe weighing chamber. Which for the" 
first time allows your hand to get close to 
the pan. 
To find out more, call us. 

Box 71, Hightstown, N.J. 08520 1 

Phone 1-800-METTLER 
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S r i b e r h d  Basel 
061 35 40 66 

New Z e d  Penrose, Auckland . . . . .  6409593024 
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Now you can examine and 
compare lengthy data files . . . 

. . . and find out what your data 
really means! 

WavEdit '" 
Waveform editing software for reviewing, 

ovenliewing and editing data recorded with 
acquisition programs and equipment running on 

~ a c i n t o s h ~  computers. 

World Precision 
Instrum en ts, In c. 

3 7 5  Q u i n n i p i a c  A v e  N e w  H a v e n  C T  06513-4445 USA 
T e l e p h o n e :  203-469-828 1 FAX: 203-468-6207 

Circle No.  2 7 4  o n  Readers'  Service Card  

I Custom made ~ e n e ~ m p ' ~  

I PCR 'primers 
I A min imum o f  1 0  n M  (100 amplifications), cus tom m a d e  a n d  

g e l  puri f ied, $400.00 p e r  pr imer .  

I Hnr, HTLV-I, CMV, HSV , EBV and B Thalassemia primer sets, 
delivered to your lab in 24 horn or less by Federal Express. 

10 arnplincations $100.00 
50 amplifications $360.00 
100 amplifications $600.00 

Research Genetics 
1-800-533-4363 

In the United Kingdom 0-800-89-1393 
In Canada 1-800-833-8348 

FAX 205-536-90 16 

Circle No. 1 7 4  o n  Readers'  Service Card  1 

COMPLEX CARBOHYDRATE STRUCTURAL DATABASE 
AVAILABLE FOR DISTRIBUTION 

A complex carbohydrate structural database (CCSD), with over 2,000 
entries of structures and associated text files, and CarbBank, the computer 
program that enables investigators to search and manipulate the database, 
can be purchased as of October 1, 1989. CarbBank and the CCSD were 
developed under the auspices of a 14-nation Board of Directors. The 
entries have been provided by some 26 curators expert in such areas as N- 
and O-linked carbohydrated chains of glycoproteins, glycolipids, and 
bacterial and plant polysaccharides. I t  is anticipated that the database will 
contain over 4,000 entries by the end of 1991 and all published 
oligosaccharide structures soon thereafter. 

CarbBank and the CCSD can be operated on IBM-compatible PCs with 
540 Kb of free RAM, and will be supplied on either 5 .25 or 3.5 inch disks. 
An operator's manual is provided, and technical assistance is available by 
telephone, mail, Bitnet, or FAX. 

The purchase price of the CarbBank program includes updates through 
September 1991; the annual purchase price of the CCSD includes one free 
six-month update. Academic and government employees can purchase the 
CarbBank program for $250 and the CCSD annually for $250. This price 
allows the program and database to be used by one research team (a 
maximum of 15 individuals). The price for corporations for each of their 
research or business sites is $1,000 for the CarbBank program and $500 
annually for the CCSD. A demonstration program containing a few 
structures and the search routine can be obtained for $25. (This project 
has been sponsored by DOEiNlH grant #DE-FG09-88ER13970.) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ORDER FORM 
NAME: 

BUSINESSIINSTITUTION: 
ADDRESS: - PHONE: 

TELEFAX: 
BITNET: 

No. - T d  

(Corporate) 
CarbBank 
Program Disk @ $1000 = $ 

CCSD 
Database Disk @ $ 500 = $ 

(Academic/Government) 
CarbBank 
Program Disk ____ @ $ 250 = $ 

CCSD 
Database Disk @ $ 250 = $ 

Demonstration 
Disk @ $  2 5 =  $ 

TOTAL ORDER $ 

DISK SIZE: ( ) 5.25" ( ) 3.5" 

METHOD OF PAYMENT 

( ) Business Check or Money OrderiCertified Check enclosed 
Made payable to University of Georgia (US Currency only) 

( ) Business Purchase Order enclosed 

MAIL TO: 
Dana Smith, CarbBank Manager Telephone: (404) 542-4484 
Complex Carbohydrate Research Center TeleFax: (404) 542-4412 
The University of Georgia Bitnet: CARBBANK@UGA 
220 Riverbend Road 
Athens, GA 30602 USA 







For the Precise Quantitation of Cytokines. 

R&D Systems' Quantikine series of 
cytokine assays provides a sensitive, 
extremely accurate determination of the 
amount of a given human cytokine in 
cell culture media, sera and other fluids. 
Each Quantikine kit features: 

A 96 well, 12 strip plate, pre-coated 
with a monoclonal capture antibody. 

A directly conjugated detection 
antibody. 

Complete reagents for testing of 
serum and tissue culture samples. 

FOR RESEARCH USE ONLY 
NOT FOR DIAGNOGTK: OR THERAPEUTIC PROCEDURES 
*Available October 30.1989 

Sensitive: linear in the range of 
20-2000 pglml; minimal 
detectable amount (10 pg. 

Precise: well-to-well CV <80/0 

Specific: results not influenced by the 
presence of other cytokines. 

Accurate: eliminates the inherent 
imprecision of bioassays. 

Rapid: simple 7 step procedure, data 
in (4% hours from receipt 
of kit. 
Add sample.. .Incubate (2 hours). . . 
Wash.. .Add Detection Antibody.. . 
Incubate (2 hours). . . Wash.. . 
Develop.. . Read Results. 

To place an order or request product information, call us at 1-800-328-2400. 

In E u ~  contact: In Ja~an contact: 

Ltd. F U M W  
n Road Pharmaaullcal Ca, Ud. 

Cowley, Oxford OX4 SLY TONO 
Telephone 44(0865) 781045 Telephone (03) 293-2352 
Fax (0865) 717598 Fax 81-3-293-2388 
Telex 838083 BIOEC G Telex J28489 FUNA 

Your Source fir Cytokine Reagents 
R a a e u c h 6 ~  
614 McKinley Place N.E. 
Minneapolis. MN 55413 
In Minnesota (612) 379-2956 
Fax (612) 379-6580 
Telex 750627 

- r3 
S-a -=MI8 
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BioChemika 
Handbook 
Fluka BioChemika is rapidly 
becoming a new synonym lor I clearly specified, high quality 

I biochemicals and reagents for 
use in the broad field of life 



Get tk J power of a VAX 
with the &ax)hics of a Mac. 

- 

. , 

-- - . --- 
Multiple windows allow for the in-depth analysis of Sequence editing is easy using the standard Mac Run database searches Like GENBANKIM in the 
data. Edit menu. background while you run other programs. 

Access popular sequence datab~~es like GEN- 
BANK and NBRF-PIR. 

Generate circular plasmid maps for publication. 

Svence  analysis s o h  
specifically designed for Mac users. 

Your wait is over! MacVector is a 
true Macintosh program making the 
cryptic computer commands of the 
V .  and PC obsolete 

Completely Multi-Finder friendly, 
MacVector allow you to run any of its 
100 DNA and Protein analyses in the 
foreground or background. 

Analyze new or existing sequence 
files in all major formate from 
BIONET. to Wisconsin without time- 
coneuming conversions. 

Produce results in either PICl' or 
TEXT formats to generate publication- 
quality printouts or slide0 using Mac 
desktop publishing programs. 

Don't wait any longer! Call or write 
today and find out about our no-risk 
3o.day trial offer. International 
Biotechnologies, Inc., Subsidiary of 
Eastman Kodak Company, RO. Box 
9558, New Haven, CI' 06535, 
1-800-243-2555, (203) 78&%00. 

kveetor t a t~demork of IBI. Mac t a t r a d e d  &Apple thqnder, Inc. 
M other m d e d  are the pmperty of their nspeedve ownem. 
01989, lntenudd Biotdmologiea, Ine. 
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rn 
The reasons for specifying Fisher Biochemicals 
are purely traditional.. . 

... the traditional quality, integrity, innovation, and The essence d purity. .. 
expertise biochemists have trusted since Fisher 
started making reagents in 1902. You may have For peNkle s~lrthesis* For DNA wthesis* - 
learned to value those traditions from your first FisherBiotech estab- RsherBiotech offers a 
day in a laboratory. Now, as your specialty and its liShes the standards - of general 
demands become more critical. Fisher Biochemicals for peptide chemists magentsand products 
meet your most critical standards. In peptide and With: specially configured for 
oligonucleotide synthesis, FisherBiotech reagents Pmbcted amino acids Your Wnthesize 
and solvents give you the assurance of the highest -tBOC and FMOC Phosphoramidites 
purity and consistency-for the highest reaction Solid phase resins CPG reaction columns 
efficiencies, with the solid assurance of the best Reagents and Solvents 

rn instrument performance and the longest instru- biochemicals Reagents 
ment uptime. As your discipline advances. Fisher Solvents 
evolves new synthesis products and ever higher p, ,, ctrcle For mom circle 
standards to  help you get the most out of your Reader Senrke NO. 279. Reader senice NO. 280. 
synthesizer. That kind of symbiosis is also purely p, ~~1 m,,,,, call 1-800.4 B I ~ K .  
traditional-and uniauelv valuable. . - 

tWerBioioteah 
rn @ Fisher Scientific 

Excellence in Sewing %ewe ... Since 1902 

Symbiosis with Molecular Biology. .. Immunology. ..Cell Cultu re... Electrophoresis..Biochemicals 



. 11e research micros 

functional, ergonomic. It 
has superior optics and can 
readily accommodate all 
important new accessories 
in a well-designed, stable 

Meet Aristoplasmd it9 
modular components 

The Aristoplan universal 
research microscope with 
the new PL Fluotar 
universal objectives can 
handle all observation 
methods: bright field, dark 
field, interference contrast, 
fluorescence. Switch 
between viewing and 

PERMANENT KOE 
NTRAST SURVEY IMAGES 



wg; 
Discover Ours 
m &F&{ 

Nobody kn~&your cell cultures better answer your questions, and assist yo1 
than you dio:And nobody knows in selecting the FBS alternative that's 
alternatives to fetal bovine serum right for you from our wide range of 
better than GIBCO does. Bring your products. For clear, comprehensiv 
knowledge together with ours. information on how to choose anc 

use alternative media, sera, and 
Call our technical support specialists. 
They will help you evaluate your 
cell culture system requirements, 

No. 163 on Rea(Y9cs8 




