


I AS LIGHT AS A FEATHFR I 

A Lightweight, Compact, Power Supply for High 
Voltage Vertical Gel Electrophoresis 

The Stratagene FeatherVoltm 2000 power supply is a compact, lightweight power 
supply designed specifically for high voltage vertical electrophoresis of sequencing gels. 
The power supply may be operated in any of three modes: constant power, constant 
voltage, or constant current, with automatic crossover among all three. 

When Bench Space Is At A Premium-- Weighing in at 2.5 Kg., The FeatherVoltm 
2000 Power Supply offers an alternative to bulky, heavyweight high voltage power 
supplies and is easily portable within your lab setting. External dimensions are 
20.3cm W X 24.8cm D X 6.4cm H. 

Designed With Your Safety In Mind--The FeatherVoltm 2000 incorporates state of 
the art short circuit detection technology to ensure complete safety at your workstation. 

The Feathervolt 500m is also available and has been designed for: Laemmile (SDS), 
O'Fa1~el2~dirnension (SDS) and Weber Osborn (native continuous) protein gels; vertical 
and horizontal DNA and RNA gels, electro-elution, and pulsed field electrophoresis. 

Catalog numbers: 
FeatherVoltm U)00 (llOV) # 400610 
FeatherVoltm U)00 (2U1V) # 400612 
FeatherVoltm 500 (llOV) # 400620 
FeatherVoltm 500 (220V) # 400622 
BaseAcem Sequencer # 400120 

For more information on our complete Line of 
poducts contact Stratagene at 1-800-548- 11 13. 
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Rimer Specificity B e d m u g h .  
Perfect Match"' Polymerase Enhancer 

Dramatically Reduces False Priming Enhances Specificity of PCR Amplification 

Perfect Matchr" polymerase enhancer" is an addltive f Figure 1 shows two examples of in nitro amplification 
mulated to greatly increase the spaf~ci ty of primer ext reactions that are sigruhcantly enhanced by the addition of 
sion reactions (1,Z). Primer-template complexes that co Perfect Match polymerase enhancer to the polymerase 
tain mismatched nucleotides near the 3 ' terminus of the preparation. Note that in lanes 1 and 2, the desired PCR 
primer are destabilized by Perfect Match polymerase 
enhancer (3). However, perfect and near Ixrfect templa 
primer matches or primers vith regions of non-homology 

not affected. Thus, the frequency of fa]= 
events is dramatically decreased. Perfect Match 
ase enhancer may be used to minimi 

events in such applications a cDNA s " 
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COVER Inspired by Leonardo da Vinci's "Proportions of the Human Figure 
According to Vitruvius," the cover image symbolizes that the creativity of scientists 
is at the-center of technological advances. Scientists' C U ~ ~ O S ~ N  about biological 
processes has often led to disciveries that proved useful for biote;hnology. 0ne:half 
of the figure's appendages are robot-like, showing that technology is an extension of 
its creator. The figure holds a flask of microorganisms, an antibody, and oligonu- 
cleotide primers, representing some of the tools of biotechnology discussed in this 
issue; the fistful of dollars signifies the entrepreneurial aspect of biotechnology. See 
pages 1643 to 1681. [Illustration by Julie Cherry] 
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The big chill 

I r seems to be the rule rather than 
the exception that, professionally, 
women astronomers and physicists 

are treated as second class citizens. At 
meetings and in the workplace, they are 
subjected to a "chilly climate;" they are 
often excluded from illformal social 
events. where. as all scientists are aware. 
much bf the inside information of sci: 
ence is passed along. Flam reports on 
two recent surveys--one conducted by 
an astronomer and the other ~erformed 
under the auspices of the 'American 
Astronomical Society-that indicate a 
high level of discontent among women 
astronomers and physicists (page 
1604). In general the complaint is not 
one of overt discrimination but of forms 
of discrimination that are more subtle 
and more difficult to document. In a 
companion piece, Selvin describes the 
legal battles of Jenny Harrison, a math- 
ematician who was denied tenure at the 
University of California at Berkeley in 
1986. She is currently suing the univer- 
sity, charging overt sex discrimination 
in the math department's decision to 
deny her tenure (page 1606). 

Workhorse virus 

I N 1980, the World Health Organi- 
zation declared that smallpox had 
been eradicated from the earth; the 

last naturally occurring case had devel- 
oped in Somalia in 1977. Successful 
control of the disease was achieved with 
a vaccine made from a virus (vaccinia) 
related to but not the same as the 
smallpox virus (variola). Even though 
smallpox vaccines are no longer adrnin- 
istered, the vaccinia virus is not being 
consigned to retirement. In one of the 6 
articles in this Frontiers in Biotechnol- 
ogy issue (see pages 1643 to 1681 and 
the editorial on page 1593), Moss de- 
scribes some of the research projects 
and clinical trials that are now under- 
way or in the planning stages with this 
versatile virus (page 1662). One of the 
most interesting is the proposed use of 
vaccinia in vaccines for diseases that are 
unrelated to smallpox. The virus has a 

large genome and can easily accommo- 
date a dozen or more average-six 
genes. Thus vaccinia viruses could serve 
as live vectors, multiplying in hosts and 
carrying with them the genes for immu- 
nogenic substances of one or more 
pathogens. Perhaps a cocktail of many 
recombinant vaccinia viruses might one 
day be used in a multi-pathogen vac- 
cine. Risks from the vaccine were ac- 
ceptable for smallpox because smallpox 
was such a serious disease; for future 
uses, some modifications of vaccinia vi- 
ruses may be necessary to further reduce 
side effects of these viral agents. 

Southern Hemisphere 
atmosphere pollution 

B 
TOMASS burning in Africa and in 
southeastern Brazil has caused 
pollution not only locally in the 

troposphere but throughout the South- 
ern Hemisphere (page 1693). Evidence 
of widespread pollution was obtained 
with satellite data and ozonesonde mea- 
surements made at Brazzaville, Congo, 
and at Ascension Island in the Atlantic 
Ocean. The ozone that is produced over 
southern Africa during the dry season 
(August to October) is transported by 
low-troposphere easterlies to the east- 
ern South Atlantic Ocean. Some ozone 
then rises into the upper troposphere 
where westerlies can transport it long 
distances, even as far as Australia. In 
addition to ozone, tropospheric abun- 
dances of two other gases--carbon 
monoxide and methane-vary seasonal- 
ly. Fishman et a l .  note that these three 
pollutants typically have been associated 
with human activities in industrialized 
countries of the Northern Hemisphere; 
in the Southern Hemisphere their sea- 
sonal variabilities are best explained by 
the seasonal differences in the amount 
of biomass that gets burned. 

Accepting xenografts 

I T is not easy to graft tissue between 
species (xenografts) , because tissue 
that is so unlike self typically elicits 

a powerful reaction from the immune 

system of the graft recipient. One way 
around this problem is to suppress the 
immune system of the host, but this 
leaves the host vulnerable to infections. 
A different approach is to try to mask 
the foreignness of the graft such that the 
immune system is not activated. Faust- 
man and Coe have had a remarkable 
success with the second approach (page 
1700). They report that when human 
pancreatic islet cells (the cells that were 
to be grafted) were pretreated with 
specific antibody fragments, these cells 
could then be successfully transplanted 
into mice; survival exceeded 200 days. 
The antibody fragments were those di- 
rected against the cells' surface HLA 
class I antigens, which are among the 
target antigens against which the host's 
immune response is usually directed. 
This result is surprising and exciting; if 
it is broadly applicable, it could simplify 
tissue grafting across many types of 
transplantation barriers. 

Fusion toxin for 
HIV.1 =infected cells 

L chimeric molecule has been 
found to halt the effects of the 
human immunodeficiency virus 

type 1 (HIV-1) on lymphoid cells in 
vitro (page 1703). The fusion toxin con- 
sists of the receptor-binding domain of 
interleukin-2 (IL-2) and portions of the 
diphtheria toxin. Receptors for IL-2 are 
expressed on HIV- 1-infected cells after 
the cells are activated. The fusion toxin 
binds selectively to activated but not 
quiescent cells and then specifically kills 
the cells. Finberg et a l .  report that pro- 
duction of viral proteins was blocked by 
this treatment and thus the proliferation 
of infectious viruses was inhibited. Re- 
cause the IL-2 receptors appear on cell 
surfaces only after the cells have been 
activated, normal T lymphoid cells are 
not affected by the treatment. This form 
of chemotherapy might be valuable not 
only for the treatment of the early stages 
of infection with HIV-1 but for other 
diseases in which the activation of T 
lymphoid cells also marks the beginning 
of the disease process. 

RUTH LEVY GUYER 
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Pure mRNA in 
... Directly from 
Small or Large Samples 
of Cells or Tissue. 
FastTrackTM and MicroFastTrackTM set the industry 
standard in high quality mRNA isolation. 

MicroFastTrackrrc*: 20 Reactions 
- Ideal for PCR, Northerns and cDNA synthesis 
- Isolation from samples ranging in size from 10-3x106 

cells or 10-250m of tissue. 
- Reproducible yi%a of high quality mRNA. 
FastTrackrrc*: 6 Reactions 
- mRNA isolation for Northerns, cDNA, library construction, 

PCR, microinjection, RMA protection studies and in vitro 
translation. 

- Isolation from samples ranging in size from 107-108 cells 
or 0.4-1.0 gram of tissue. 

- Fast, efficient recovery of large amounts of polyA+ RNA 
from a variety of sources. 

Both systems offer: 
- High yields of intact mRNA with low ribosomal contamination. 
- Eliminate the need for total RNA isolation or the use of toxic 

chemicals. 
- The most cost effective means of generating high quality 

mRNA. 
- Consistency, convenience and the fastest isolation time. 

For the very best in direct mRNA isotation FastTrackTM and 
MicroFastTrackTM are the choice of thousands of research labs 
worldwide. When the quality of your mRNA is important, turn to 
the original source for purity, reliability and convenience; turn to 
Invitrogen. 

Toll Free 1-1 

Minutes rn rn R.34:: {Ti 

3985 B Sorrento Valley Blvd. San Diego, CA 92121 
(619) 597-6200 Phone (619) 597-6201 Fax 

ITlSH BIOTECHNOLOGY LTD, UK - TEL. 44-235529449. AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786 BDH INC.. 
CANADA - TEL: 800-268-0310. BIQTRADE, AUSTRIA - TEL: 43-2228284694 CELBIO, ITALY - TEL: 39-24048646 FUNAKOSHI 7' 
PHARMACEUTICALS. JAPAN - TEL: 81-356841622.ITC BIOTECHNOLOGY GMBH. GERMANY - TEL: 06221-303907 KEBO LABS AB. 
SWEDEN - TEL: 46-86213400 MEDOS COMPANY mY LTD, AUSTRALIA - TEL: 61-38089077 

'patent pending. mRNA m& courtesy d 
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4 Out of 5 Electroporation References 
Specify the Bio-Rad Gene Pulsef System 

References to AU Other 
Electroporation Units Combined 

Check our references. the most extensive applications support 
You'll find that more availablewe'll even supply you with otherwise 
scientists use the Gene unpublished protocols. 
Pulser for bacterial 
electro-transformation No matter what cells type you work with, from 
than all other electro- Acholeplasma to Yersinia, alder tree protoplasts to 

poration units combined.* And our track record primary human lymphocytes, Bio-Rad will get 
for electroporation of eukaryotic cells is just as you up to speed quickly. Request your free copy 

of our comprehensive applications binder by call- 
ing 1-800-4BIORAD. 

Why? Because we've pioneered a practically 
designed transfection system that gives you the " The Gene Pulser is cited in 86% 

feedback you need to standardize conditions to p*lished e'ectropora- 
tion articles(gathered from on-line 

those of other labs and to reproduce them data bases). 
from day to day. And because we've established 

- - - - -- -- 

Gene Pulser References 

Chemical 
DMsion 

U.S. (800) 4BIORAD C.IM#nh Ph. (415) 232-m00 Fx. (415) 232-4257; Mm YO& Ph. (516) 756-2575 
Fx. f516J 7562594: Ph. (4161 624-0713. Fx. 1416) 624-3019: At&dh Ph. 61-2-EW-5000* Fx. .~ -, - -  ~~ . -  ~ ~ 

61-2-8a,1920;AurM. ~ h .  43ni2/Bj89010. FX. 4 i z z z h z 8 5 w ; ~ ~ ~ m  m. m a 1  8555 11. FX. 
32R191826554;Fnncr. U1.3Wl/49806834* Fx.3Wl//46712467;O.nnny*Ph.m18840* Fx. 
4 6 V B 9 / 3 1 B B 4 1 W ; K a r k a , * P h . ~ * F x . ~ 2 5 7 ; l b l y * P h . 3 ( M R 1 3 6 7 5 1 * F x . ~ 1 3  
90 32; 12; Ph. 31/1m17085 Fx. 31/1/1961 W; Jlpw,. Ph. 81-3534-7240. Fx. 61-3534-8437; lh 
Mllhabndr Ph. 31h33%-4tWM* Fx. 31/8385-42216; SwRzdmd* Ph. 41/1/810 16 77. Fx. 41/1/810 19 33; 
En#- ~ h .  &I/-3 25 52 FX. &1/46/1142/59116; ~ n r  a a m d  m. WUS%W Fx. W4.&3097 
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After doing all the research, 
data acquisition and analy
sis, you're about to make the 
biggest breakthrough in your 
field. But first, you have to 
wait. And wait. And wait. 

What you're waiting for 
is time on your department's 
supercomputer - that is, 
unless y o u ' v e d iscovered 
VAX 6000 a n d 
VAX 9000 vector 
systems. 

VAX vectors 
can prove to be a 
major boos t for 
you because they 
perform analyses 
up to 400 t imes 
faster than a gen
eral process ing 
system. And they 
can be added to an 
existing VAX 6000 
or VAX 9000, or 
p u r c h a s e d as a 
complete system. 
G iv ing y o u the 
supe rcomput ing 
power you need - up to 500 
megaflops - at a price that's 
easy to justify. 

VAX vectors also deliver 
proven performance in two 
o ther a reas - accessibi l i ty 
and application availability. 
You get high-speed access to 
the VAX vectors from your 
visual izat ion works ta t ion . 

VAX SUPER
COMPUTERS 

AND NAS OPEN 
A WORLD OF 

VECTOR 
PROCESSING 
POSSIBILITIES. 

You can work with your 
favorite world- class vector
ized applications, including 
C H A R M m , D I S C O V E R , 
FIDAP, FLUENT, GAUS
SIAN 90, IMSL Librar ies , 
M O P A C , N A G L i b r a r i e s , 
P H O E N I C S , a n d o t h e r s . 
A n d , w h a t ' s m o r e , y o u 
can work with over 10,000 

existing VAX applications. 
You get b reak th rough 

performance with VAX vec
tors since they work with 
Digital's Network Applica
t ion S u p p o r t (NAS), t he 
industry's most open com
p u t i n g e n v i r o n m e n t . An 
environment that's based not 
only on industry standards, 

but a commitment 
to letting different 
app l ica t ions on 
different comput
ing systems from 
different compa
n ie s al l s h a r e 
information and 
work together. 

With all that 
VAX v e c t o r s 
offer, it's easv to 
see why Digital 
has the lead in 
supercomput ing 
m a r k e t s h a r e 
after just one year. 

Right now, 
scientists in re

search centers all a r o u n d 
the wor ld are us ing VAX 
vectors for their latest and 
g rea t e s t b r e a k t h r o u g h s . 
So call 1 - 8 0 0 - 3 3 2 - 4 6 3 6 , 
extension 289 for more in
formation on VAX vectors. 
Because you can ' t afford 
to wait any 
longer. 

THE O P E N A D V A N T A G E , 
FIDAP IS A TRADEMARK OF FLUID DYNAMICS INTERNATIONAL. FLUENT IS A REGISTERED TRADEMARK OF creare.x, GAUSSIAN 90 IS A TRADEMARK OF GAUSSIAN, INC IMSL IS A REGISTERED 

TRADEMARK OF IMSL, INC. NAG IS A TRADEMARK OF NUMERICAL ALGORITHMS GROUP, LTD. PHOENICS IS A TRADEMARK OF CHAM LTD. 
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The storage of important 
scientific data should never 
be left to chance. Which is F- 
why more researchers are using optical disks for thei 
secure data storage. With the fusion of WORM and 
functionality into a 1 GByte disk drive, Maximum Storage's new 
D U E 7 T P  stands alone as the premier optical disk subsystem. 

D U E n E  makes optical storage easy. Just connect the drive to your 
computer, load the operating software and you're in business. DUETTE 
works just like a standard disk drive, so you already know how to use it. 

Need archival permanence? Insert a WORM disk and write away. Want 
reusable storage? Use an erasable disk instead. With 1 GByte of capacity, these 
5 '14-inch removable disks are ideal for data-intensive scientific applications. 

What's more, DUETTE is available for both PC and Sun SPARCstation 
platforms. Data interchange between these two popular computing 
environments is fully supported, so disks written by a PC can be read by a 
SPARCstation and vice versa. And support for other popular computing 
platforms will be available later this year. 

Since 1987, Maximum Storage optical disk drives have 
been the choice of the research, medical and scien- 
tific community. With DUETTE, this choice is 
made even easier. And with our direct sales hot 
line, you can be assured of prices that will 
not send your budget into hyperspace. 

A 
If you're tired of risking your A 
valuable data to bad sectors, 
stray magnetic fields and 
head crashes, then call 
or write for our in- 
formative data pack. 

Or better yet, pick up 
the phone and order 
your DUEUE today. - 

AVAILABLE 

r NOW! 
To Order, Call Our 

Direct Sales 
Hot Line 

1-800-THE-MAXX 

- Optical Solutions With a Future 
\ I !  1, l i l . 111  111\ .,,I I < . I L I  h \  l!iill - .'i',.i,,>. "'",,'",,' 

Maximum Storage, Inc. 5025 Centennial RIvd.. Colorado Springs, ( : O  80919 (719) 531-6888 
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men aren't mooing fast enough, do what 

scores of-nies-inchding 8 ofthe 

wzd's top 1 0 p h a ~ f n m s -  

h a v e a l d y d o n e  Tmupwirh 

We can help you get your absorbable 

Products and The DuPont Companny. 

Sowhawtheresourcesittakestoget 

cmm- drugs and b i a u b d l e  

devices to market fast. 



polymer program off to a faster start. 

concept, design, and development, right 

through to FDA approvals and produc- 

tion. Small wonder t h t  many of our 

projects are already in advanced clini.uk. 

And t h t  four others are expected to gain 

a program of your oevn started, call us 

at 1-800-772-5091, or send us a fax at 

But please don't delay. 

Because the only 
Technologies ln~ernational L.R 

A S r o l l e - D u P o n t  Company  

thing less fortunate than missing out on 

FDA approval later this year. To get absorbables would be getting in too late. 
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This may be the last 
inverted microscope 
you'll ever buy. - 

Designed to expand to investigations, micromanipula- 
the newest technologies, the tion, calcium ion ratioing and 

Nikon Diaphot makes certain image analysis, Diaphot is a 

you're on the cutting edge- versatile and effective addition 
to any laboratory. 

this year, every year. Which is why top researchers are 
choosing Nikon Diaphot above all 

That's why Nikon Diaphot has others to interface with quantitative 
become the standard in analysis instrumentation from Photon 
research-level inverted w- Thology International Inc., Spa 
microscopy. Diaphot % Industries and Tracor Northern. 
doesn't just handle what's And, in addition to its 
happening today. Its design versatile flexibility, Diaphot is 
is virtually timeless, letting it renowned for delivering in- 
adapt easily to even the credibly crisp, clear images. 
most innovative technologies. That's the Nikon Diaphot. 
In fad, a Nikon Diaphot Designed and engineered 
purchased 10 years ago can with one thing in mind: 
be configured to meet the needs of researchers 

everywhere.. .today and 
tomorrow. And that's 
something well worth 

looking into. 
For more information, 

contact your local dealer or 
Nikon Inc., Instrument Group, 

1300 Walt Whitman Road 
Melville, New York 11747 

stations for analytical (516) 547-8500. 

NT-88 Mlcrornanipulation Workstation 



Realize Your Potential. 

In just 18 months, more ,, 

than 2.000 scientists world- 

wide have discovered how 

to achie) e a reqearch 

performance level at a QC 

price: the Perkin-Elmer 

Lambda 2 Series of U\'nrIS 
spectrometers. 

Lambda 2 is the answer 

for all vour basic method 

neecls for routine analysis, 

including ~avelength pro- 

gramming. quantilative 

anal\ sis, and routine scan- 

ning. But that's just the 

beginning. Its nelr featuri, 

and applications softhare 

niahe it capable of perform- 

ing autosampling, routine 

he t i cs ,  and automatic dis- 

solution testing.And its sim- 

ple design makes it reliable, 

easy W use, and affordable. 

And with PE XPRESS, all 

line, contact you  local .% 

Phkin-Eimer office. Fbr ' 
product literature call 



Monoclonal Antit -1dies to 
Rat Leukocytes and Over 2 0  



Only Nalge could introduce a new 
low-profile, high-flow rate 115-mL fdter 
unit.. .and mll back prices too! 
Just because our old NALGENE" 115-mL 
filter unit has been the vacuum filter unit of 
choice ever since 1965 (and is still available) 
doesn't mean it's perfect. And you told us so. 
We listened, and we made improvements. 
Greater stability 
The low-profile design of the new NALGENE 
115-mL filter unit means it won't fall down on 
the job. 
Higher throughput 
We've boosted the flow rate br increased 
filtration efficiency and productivity by elim- 
inating the fibrous support pad and increasing 
the ekt ive diameter of the membrane. 
We've also increased spout diameter br 
faster, easier pouring. 
Improved biosafety 
New NAWNE 115-mL filter units are certified 
radiation sterilized, non-cytotaxic and non- 
pyrogenic.. .another Nalge exclusive. 

Wider membrane selection- 
including exclusive SFCA 
We've kept the standard cellulose nitrate 
membranes and added low-extractable nylon 
and low-protein-binding, surfactant-free 
cellulose acetate, which is a Nalge exclusive. 
Environmentally considerate 
Like many NALGENE labware products the 
new unit carries SP1 coding br correct 
plastics recycling. An 9 it's packaged in easy- 
to-open, recyclable shipping materials, too. 

AU your favorite features 
Of course, you also told us you liked most of 
the old unit's features-such as its gmdua- 
tions on both upper chamber and receiver, 
color-coded membiane identification, and a 
convenient single pourlvent spout with quick 
disconnect, multiple-size tubing adaptor. 

And we were vety careful not to change 
anything that would require you to requalify 
the new unit br research protocols or manu- 
facturing SOPS. 

AM this at '86 prices 
One of our major design criteria was cost 
reduction through better, more efficient 
manufactumbiiity to actually bring you '90s 
filtration at '86 prices. This led us to elimi- 
nate sevenl expensive, perbrmance-limiting 
components. Our success means that, now, 
you actually pay less br more. 
Available h m  Authorized NALGENE" Lab 
ware Dealers worldwide. 

Ask for your FREE sample 
Call or write bra FREE sample of the new 
NALGENE 115-mL filter unit (0.2-pm pore 
s i i  only) in your choice of cellulose nitrate, 
nylon or surfactant-free cellulose acetate. 
Call Nalge Company at 1-800-TRYA115. 
Nalge Company, A Subsidiary of Sybron 
Corporation, Department SFCA, PO. Box 
20365, Rochester, N.Y. 14602-0365 



Reason #7 "Cutting-Edge" Technology 
for Clonal Select ion 

ACAS 570 Interactive Laser Cytometer . . . The Cytometer For All Reasons 

KO-dimensi'onal, pseudo-color fluorescence image of 
FDC-labeled, lacZ: NIH3 T3 cells. 

Histogram dispkry ofJ-gdactosidase posrtive, 
NIH3 T3 cells. 

An example of ACAS cell sorting using tbe "Cookie- 
Cutkr'- kcbnique to isolate single cells in culture 
wbik preserving tbeir no& anchorage dependent 
growtb state. 

The ACAS is tbe pioneer instrument 
for Interactive Laser Cytometry, giving you 
new techniques for quantitative fluores- 
cence analysis and adherent cell sorting. 

It is the only instrument you can use 
for the automated selection and cloning of 
adherent cells in culture. With the ACAS 
you can: 

Screen cells, 
Sort cells in culture based on physical 
and biochemical measurements, 
Select mutant cells at frequencies of 
one in a million, 
Clone cells without altering morphol- 
ogy, phenotype, or viability, 
Isolate sub-populations of cells for 
quantitative fluorescence analysis 
and, 
Automatically store cell locations 
for repeated scans of the same cells 
over time. 

Meridian Instruments Inc., introduces a 
major breakthrough in cloning transfected 
cells with the ACAS 570. The ACAS was 
used for the screening, selection, and clon- 
ing of transfected mammalian cells carrying 
the E.coli CacZ gene! The product of expres- 
sion of the lacZ gene, B-galactosidase, was 
measured using the fluorescent probe fluo- 
rescein di-B-D-galactopyranoside (FDG) t 
Selected cells were easily isolated and 
cloned using the patented ACAS "Cookie- 
Cutter"" technique. The ACAS provided 
quantitative criteria to select lacZ+ and 
lacZ cells, and to distinguish between high 
and low expressers for cloning. 

You can use this powerful interactive 

technique for the automated sorting and 
cloning of: 

Mutant cells 
Transfected cells 
Hybridomas 
Rare cells 

In addition, you get aU these reasons 
that make the ACAS 570 t h  cytometer for 
cell and molecular biology research: 

#1 -Interactive Laser Cytometry 
#2 -Quantitative Fluorescence 

Measurements 
#3 - Sensitive Fluorescence 

Measurements 
#4- Comprehensive Interactive Software 
#5 -Versatile Integrated Instrumentation 
#6 - Quantitative Confocal Microscopy 
Only the ACAS 570 brings the 

methods of cell sorting and analysis to your 
cells in culture. These are a few of the 
many reasons why the ACAS 570 is The 
Cytometer For AU Reasons. Call us now 
at 800/2747757, or in Michigan 
5171349-7200, to discover your reasons. 

Meridian Instruments Europe, Inc. Japan Scientific Instrument Co., Ltd. 
Industriepark- West 75 6-7-5 Higashi Kasai 
B-2700 St. Niklaas BELGIUM Edogawa ku lbkyo, 134 
Phone: 01 1-32-3-7801760 Phone: 01 1-81-3-877-81 11 ~S~TU-, h. ~ g , ~ ~ h ~ k ~  
Fax: 01 1-32-3-7781727 Fax: 01 1-81-3-877-9236 B&@g Anafy&aI &nwr to Phone: 800-27!%? 

tbe Cell in Culture 517-349-7200 
'Courtesy ofJames M. Wilson, Howard Hughes Medical Institute, University of Michigan, and Asmina H. Jim, Meridian Instruments, Inc. Fnx: 517-349-5%7 
'Molecular Probes, Inc. 
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HIGHER 
INTELLIGENCE 

IN 
r HIGH MASS l 

ANALYSIS. 

HOW TO ACHIEVE 
ENHANCED CHARACTERIZATION OF BIOMOLECULES. 

The Elechospray System from Finnigan MAT simplifies 

tedious sequencing processes, and lets you produce 

accurate and intelligent data in a fraction of the time. 

Picomole and femtomole sensitivity in molecular 

weight determination, coupled with structural elucida- 

tion achieved in hours-not days or weeks-makes the 

Electrospray System a powerful tool. 

The Eledrospray System combines electrospray ioniza- 

tion (ESI) with our high-performance TSQR 700 mass 

spectrometer to provide molecular weight determination 

of biomolecules, such as peptides and proteins with 

mass accuracy of 0.01%. 

And the innovative Finnigan MAT data processing 

software extracts meaningful information and presents it 

in a format tailored for the biochemist, letting you spend 

more time on science and less time crunching numbers. 

To seek higher intelligence in high mass analysis, call a 

Finnigan MAT office listed below or FAX (408) 433-4823. 

A subsidiary of Thermo instrument Systems, Inc. 

Cahrnia (408) 433-4800 Georgia (404) 424-7880 Ohio (513) 891-1255 Illinois (708) 310-0140 New Jersey (201) 740-9177. Marylud (301) 698-9760 
Germany 421-54931 UK 442-233555 Fnncc 1-6941-9800 Italy 6-601-1742 Naherlands 838-527266 Sweden 08-680-0101 



Temnerature cvclina - welie made it simple! 

Fast, easy qwnMohon of 
fluorescence-based assays 

Get fast, easy quantitation of soluble or cell-associated 
fluorescence in your multiwell plate with the CytoFluorm 
2300 Fluorescence Measurement System. This computer- 
driven scanner allows you to perform more assays in less 
time than with traditional techniques. 

This automatic system can read a 96well plate in 
under 1 minute. Time course readin s are possible. 
And wavelengths can be mixed an matched'for dual- 
or tripbbbelling experiments. 

3 
The system can scan 6, 1 2-, 24-, 48-, or 9 h l l  
standard tissue culture plates, and can be programmed 
for nonstandard plates. Because the stem scans 
plates from the bobm, the cover c a n z  left on to 
maintain sterility of the sample. 

It can be used in a variety of applications including 
cytotoxici testing, fluorescent EUSA, calcium measure 
ment, nuceic 7 acid quantitation, proteinase assays, cell 
adhesion assays, in vitro toxicity assays, gene expres- 
sion, and intracellular oxidative burst. 

For more details and a copy of our descriptive videotape, 
call toll-free -225-1380 (in Massachusetts, dial 
6 1 7-275-9200). 



IF ELECTROPHORESIS 
IS PART OF YOUR 
RESEARCH, A TRULY 
FLEXIBLE POWER 
SUPPLY CAN SAVE 

Buchler Programmable Power Supplies 
for electrophoresis bring new flexibility, 
speed, and convenience to scientific 
methodology. 

Now, you can achieve consistently 
reproducible results faster by eliminat- 
ing guesswork from complex separa- 
tions, focusing, and sequencing. 

Each Buchler Programmable Power 
Supply has its own microprocessor 
capable of handling up to elght differ- 
ent programs, each with as many as six 
parameters. Plus, it easily interfaces 

with desktop computers. 
Available in 1000V, 3000V, and 

5000V models. We also offer 250V and 
500V units without microprocessors, as 
well as vertical and horizontal cells, 
gel dryers, reagents, and accessories. 

If electrophoresis is part of your 
research, make Buchler Instruments 
part of your lab. 

Available through laboratory 
supply dealers worldwide or 
call BUCHLERMAN toll free at 
800-732-0031. 

YOU VALUABLE 
TIME. 8811 Prospect Kansas City, Missouri 64132 

Phone 816-333-8811 FAX 816-363-0130 
Circle No. 11 8 on Readers' Sewice Card 



The precision optics of the Olympus 
BH-2 Series for diversified microscopy 
From Wortion-free image quality to reduced 
eye fatigue, they g v e  you performance that s 
any-hng but rouhne. 

Then consider the ergonomc design, the 
exceptional versathty and operahonal sunphc- 
ity the unquestioned dependabihty And it's 
easy to see why the Olympus BHTU model, for 
example, has become the preferred laboratory Q IFP" 
rmcroscope of its type m the market. 

The Olympus BH-2 Senes mcroscopes- 
they'll change the way you look at thmgs. 

For a demonstrahon, call toll-free: 
1-800-446-5967. Or wnte for literature to &L 

Olympus Corporation, 
Precision Instrument 
Division, 4 Nevada 
Dnve. Lake Success, 

I New York 11042-1179. 
In Canada W Carsen Co . Ltd., 
Ontano 

For information drde reader servioe number 155 
For a demonstration circle reader senrice number 156 







I ne resolution to succeec 
Epithelium. ~ 

Objectiv Achroplan 40X/0.65. 

ingly affordable and anything 
but routine! Actually, it com- 
bines fatures which give you 
new-found ease and comfort 
for your specific applications. 

The high performance . 
objectives and the integrated 
20 W halogen illumination 
gmmltee high-contrast, 

- bright images. This means 
reliable assessment' of your 
d t s  and reliable diagnosis. 

' Bvaything you expect from 
-earl Zeiss. 

A selection of focusing 
andensas for brightfdd, 
pbase contrast 1,2,3 and 
darkfield, and a guintuple 
nosepiece provide precisely 
the &ht choice of equipment 
for all laboratory techniques. 

And the new ergonomic 
pyratald design ensures that 
you can work for hours on 
end without discomfort. - 

Get closer to the unique 
stmy of the Standard 25 - 
CBde the Reader Service 
Number. Because you deserve 
.a %ot-so-routine" microscope. 

Carl ZEiss, Inc 
One Zeks Drive 

I I T ~ O I I I W ~ ,  NY 10594 

1 

The Geometry 
I &r Microscopes 

Standard 22 
Laboratoly Microscope 

- de NO. 179 on Readers' ~ewice Card - Carl Zeiss 



DNA by Opemi. 

Now the world's lea* supplier of 
synthetic DNA is also the price leader. 
Operon's custom DNA is now $3.60 
per base with a $20.00 set-up fee per 
sequence, and free domestic delivery. 
Same outstanding customer senrice. 
Same high produd quality. New low 
price. Call for your free researcher kit. 

1-800-688-2248 

3?EIiQN 
O P E R O N  T E C H N O L O G I E S ,  I N C .  

loo0 Afknfic A=., Suite 106. Abrnedo C4 9450! a_--- Td , . . - - . - - . . . . . . - a . - -- - - . . . . .- - . A . - 

CircleNo. 15onReaders'SewkeCard 
+ 

I VVUI\LD'S LEADING SUPPLIER OF SYNTHETIC ulur -  

TAHITI! 

Explore Tahiti on board SIV Mnd Song, 
September 27-OaAober 7. Enjoy Papte  

Raiadea Bora Bora 4% M o o d  
$2,19a; (plus air fare). 
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Glaxo Inc Research Institute and the University of North Carolina at Chapel Hill present 

The Third Annual Frontiers in Chemistry and Medicine Symposium 

November 3-5, 1991 

To Be Held At: The University of North Carolina at Chapel Hill 

"Enzymes and Abzymes" "Catalytic Antibodies" 
Stephen J. Benkovic, Penn State Richard A. Lerner, 

Scripps Research lnstitute 
"Towards an Understanding of the 

Black Box of Signal Transmission" "A Chemical Approach to the Specific 
Stuart Schreiber, Haward Recognition of Double Helical D N A  

Peter B. Dewan, Cal Tech 
"Chemistry of the Enediyne Antibiotics" 
K. C. Nicolaou, UC-San Diego "Transition Metal Complexev 

Pseudoenzymes of the Synthesis 
"Fiction and Fact" of Bioactive Molecules" 
Carl Djerassi, Stanford Barry Trost, Stanford 

For Registration and additional information call 91 9-990-5041 (GlaxoNVanda Holman) or 
91 9-962-21 72 (UNCIBecky Smith) or write to: Ms. Becky Smith, Symposium Coordinator1 
UNC, CB #3290, University of North Carolina, Chapel Hill, 27599-3290. 

lsotec Inc. offers the 
scientific community 
one of the world's 
largest selections of 
stable isotopes and 
labelled compounds 

Amino Acids 

'0 
Fatty Acids 

0 Sugars 
0 Substrates (for 

'breath tests and 
15 x d h e r  studies) metabolic 

You Get More From 

> 99% chemical purity 
High isotopic enrichment 
Competitive prices 
Fast delivery 

Plus . . . 
metal stable isotopes, 
helium-3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

Call o r  wr i te  for  y o u r - N E W  
comp le te  price l ist  today!  
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Characterization of the vascularization status with 
monoclonal antibodies from BMA 

Rheinstrasse 28-32 

CH-4302 Augst 

Switzerland 

Tel. (061) 811 62 22 BMA BIOMEDICALSAG Fax.(061)8116006 
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-&ELLMA 

'-4 I Laser C r  

L I=-- 

- - ---- 

For demonstration circle service number 225 
For literature circle reader service number 226 

I VERSION 6.0 

A complete line of stock 

C~rcle No. 216 on Readers' Service Card 

PERSONAL BIBLIOGRAPHIC DATABASES 
THE FIRST GENERATION: 

SCI-MATE DMS 4 CITE PRO-CITE 
REFERENCE MANAGER REF-1 1 

THE SECOND GENERATION: 

Manages up to 2 mrllron 100% compahble wlth 
reference cltahons Stores up to Wordperfect, MkroQdt Word, 
16,m characters and 100 PC-Write, Wordstar 2MW), 
keywords per reference WordStm Pro, XyWrite. 
Fast, powerful search Con also be used wlth v~rtuolly 
capab~l~t~es all other word processors 
Dozens of preddned output Able to import references from 
formats. plus the abll~ty to eoslly national databases, other b~b- 
design your own addlt~onal l~ography programs. or almost 
formats any other database or text f~le 

Full Registered 
$9900 

IBM PC and compatibles 

System VAX-VMS 
Mochtarh !mfsfon planned for mrd- 199 1)  

FUR money-back guarantee on 
purchase of %gatered System 

Demo System $25" 
Demo price credited toward sub 
sequent Registered System purchase 27 18 SW Kelly Street, Suite 18 1 

Portland, OR 97201 
cxMdeNciihAmenca Odd S'Onmw (503) 796-1368 FAX 503-241-4260 charge - U S turds on a U S bank 
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I 'ROPHORESIS ENGINEEKING EXCELLENGI~ 1 

rn 

Serva introduces a complete line of electrophoresis chambers, 
supplies. Offered are the latest in vertical and mini-vertical slab chamber 
submerged agarose gel units, semi-dry blotter, DNA-sequencer, IE 
apparatus and power supplies up to 3500 volts. Innovative design an 
sturdy construction make these units user-friendly and durable. 

rnone: (zuij Y W - ~ Y U U  an0 auu-5 
BIOCHEMICALS* SEPARATION TECH Telex #275658 Serv Telefax # (201) 967-88 

- 
- 

I 

New PyroBind endotoxin removal scale, 1 rnl to hundreds of litc 
products give you selective endotoxin For complete information, 
binding-even from concentrated pro- capacity you want and send t 
tein solutions. Laboratorv to ~ roces s  cou~on. Or call (508) 481-67 

----- 
JUU I m o n  EU 

auon up ro zO liters with Triom 
Bind-LS 200,000 EU pum a~oprocessing SJ 
P t Larg 

Isolatio 
Micro-$ 

I r Platforms 
EM isolated on 
I I C W ~  
Iwr Platform 

and powt . . 

Irnus, New . ~ , ..A,. A 

Jersey 076t 
45-341 2 . . . . - . . 

L 

NOLOGY 

Circle No ?aders' Ser vice Card 

Patented Gimbal Plsron- ~so~ators  
Reduced operator fatigue 
Cleanroom compatible 
More than 60 standard models ror an 

nly used TEM's and SEM's 

8' 
form 3-S. 

check the 
Floor Plat 

-- 

)ack the 
00. 

----- 

3 tip Bind Model PyroBi 
for up t 

- 

p or syringe 

ne 

Pyro 
for u 

[stem 
scale modu o 2 liters 

Tethnical Manufacturing Corpcrntinn 
15 Centenr 

1-800-54 

Cnnr 

~ial Drive, PI 
2-9725 . FA: 

. . .. 9 SEPRACOR INC. 
Mail to: Se~racor. Inc.. 33 Locke Dr.. Marlborourrh. MA 01752 I ror New catalog "bU. 

3 1 R  
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CALBIOCHEM 
Expands Range 
Of Products For 
Second 
Messenger 
Researchers 

CALL OR FAX TODAY: 
CALBIOCHEM Corporation 
10933 North Torrey Pines Rd. 
La Jolla, CA 92037 
Phone: (800) 854-341 7 
FAX: (61 9) 453-3552 
Circle No. 247 on Readers' Service Card 

Elucidate the role of 
protein phosphorylation 
and signal transduction 
with: 

Protein Kinase Inhibitors, H7, H8, H9, 
H89, HA1004, K-252a, Staurosporine 

CaM Antagonists 
W5, W7, W12, Calmidazolium 
CaM Binding Domain 

Protein Kinase Activators 
PMA, SC-9, SC-10 

NEW Caged Calcium 
DM-Nitrophen, NlTR 5, NlTR 5/AM, 
NlTR 7 

Enzy mes/Proteins 
Calmodulin, Protein Kinase C 
snl,2-DG Kinase 

Caged Compounds 
InsP,, CAMP, cGMP, ATP, GTP 

NEWcGMP Modulator 
LY 83583 

Diacylglycerol Kinase In hibitor 
R59022, R59949 

Tyrosine Kinase Inhibitors 
Erbstatin, Genstein, 
Lavendustin A, Tyrphostin 

CALBIOCHEM 
The Researcher's Resozlrce" 



- 
Conformations and Forces in Protein Folding 
Barry T. Nall and Ken A. Dill, editors 

P rotein folding, the self-directed transition from disorganized chains to 
highly ordered and functional biological structures, is of increasing practical 

concern for the biotechnology industry and for interpreting DNA sequences. 
In the biological sciences folding is of major importance in the "self-assembly" 
process that produces the protein catalysts that facilitate and regulate cellular 
chemistry. Folding plays a role in such diverse cellular processes as macro- 
molecular transport and assembly, targeting of proteins to intra- or extracellular 
locations, and in vivo stability of proteins. 

Several aspects of folding addressed include forces and interactions important 
to protein stability and function, methods for determining proteins, studies of 
alterations in structure in mutant proteins, mechanistic investigations of the 
folding process, and analyses of auxiliary factors that modify or catalyze 
protein folding. 
1991; ca. 272pp.; indexed and illustrated; #9l-05s - softover; $34.95 (members $2795); ISBN 0-81768-394-6 

CONTENTS 
Preface-G. Rose 9. Protein Structure Determination in Solution by Two-Dimensional 

I. Compact States, Electrostatics, and Folding - K. A. Dill and Three-Dimensional NMR - A. M. Gronenborn 
1. Calculation of the Total Electrostatic Energy of a Macro- and G. M. Clore 

molecular System: Solvation Energies, Binding Energies, and 111. Folding Mechanisms - C, N, pace 
Conformational Analysis - M. K. Gilson and B. Honig 10. The Mechanism of Protein Folding - 0 .  B. Ptitsyn, 

2. Electrostatic Effects and Allosteric Regulations in E. Coli Aspartate G. V. Semisotnov 
~ranscarbam~lase -M. P.   lack in, J. B. Matthew, N. M. 11, Conformation States in &id-Denatured Proteins -A. L. Fink, 

3.  Charge Effects on Folded and Unfolded Proteins - D. Stigter L. J. Calciano, Y. Gotto, D. Palleros 
and K. A. Dill 12. Characterization of Unfolded and Partially Folded States of 

4.  Compact Polymers - H. S. Chan and K. A. Dill Proteins by NMR Spectroscopy - C. M. Dobson, C. Hanley, 
PI. Relation of Amino Acid Sequence to Structure and Folding - S. E. Radford, J. Baum, P. A. Evans 

L. M. Gierasch IV. Auxiliary Factors and Folding: Membranes and Catalysis - 
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