


ASYSTTM 2.0 ... Superiority 
Reflected By Its Performance 

We Just Made The World's Best Engineering 
and Scientific Software . ... Better! 
With ASYST 2.0, we have taken the industry 
standard in PC based scientific software and 
expanded its formidable capabilities. 
ASYST continues to be the only technical 
software available for the PC and compatibles 
which integrates data acquisition, data 
analysis, statistics and astounding graphics 
in a fully programmable environment. This 
provides great flexibility and offers you 
virtually limitless application opportunities. 
ASYST provides its users Hiith minicomputer 
speed at PC prices. ASYST supports analog 
and digital VO in foreground and 
background operation on many popular 
boards and its A/D is fast and flexible. The 
IEEE-488 and RS-232 capabilities interface 
some 10,000 instruments. The graphics 
facilitate axonometric, cartesian and contour 
plots. You can perform waveform, matrix and 
polynomial analysis and a 1024-pt. complex 
FFT can be done in less than 2.5 seconds on 

an IBM-AC or compatible. In addition, the 
software accommodates linear and non- 
linear curve fitting as well as smoothing 
. . . and that just scratches the capabilities 
surface. 
Now ASYST 2.0 has added these expanded 
perfofmancefeatures: 

AID rate of 130 kHz 
(run on an 8 MHz, 286) 
Lotus" 1-2-3. interface 
Supports LIM expanded memory boards 
Overlay architecture for fully customized 
systems 
Set-up menus for rapid and easy 
configuration 
Support for new high-speed A/D boards 
Automatic command memory 
Dynamic arrays for programming 
simplicity 
~nt'elligent on-screen help 

ASYST is a trademark of Asyst Software Technologies, Inc. 
IBM-AT is a registered trademark of International Business Machines Corp. 
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation 
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Thousands of users feel that ASYST software 
has no equal, in speed, power or flexibility. 
ASYST 2.0 has widened the competitive gap 
even further. 
ASYST 2.0 makes your PC as powerful as a 
mini while it unlocks your own personal 
potential and expands productivity. 
ASYST 2.0 includes free technical support for 
60 days and a comprehensive Extended 
Support Plan is available. 
We would like to include you among our 
ASYST User Group Members. Please call us 
today for more detailed information. 
1-800-348-0033 

SOFTWARE TECHNOLOGIES, INC. 

100 Corporate Woods Rochester, N.Y. 14623 



Bra ndel Introduces The Ult ima 
In Automatic Sample Preparation 

Filter up to 48 samples. deposit and rack configuration. The modular by hand. measure cocktail or reload 
filter discs into scintillation vials and des~gn permits each component to be vial racks. I t 's automatic. 
dispense scintillation fluid to all vials used together as a system. or Accuracy? Consistent fi ltering. 
simultaneously Elapsed time7 Less separately. washing. depositing. and dispensing 
than two minutes. And that's just the If you use a Becknian LS 5801 increase accuracy. and make obtain- 
beginning. Series Counter. vial racks from the ing repeatable results easier Brandel 

Flexibility? Brandel Harvesters can Beckman Counter can be loaded di- systems are keyed alike to provide 
acconiniodate 96 well plates. test rectly into the Brandel Deposit/ positive sample identification every 
tubes or most any other well plate Dispensing System. There's no need step of the way. 
c o n f i g u r a t i o n .  l n te rchangeab le  to dry filter paper. punch filter discs Cost? Surprisingly affordable. 
harvesting probes offer the ability to 
change frorn one test tube or well 
configuration to another-ir seconds. - .. 

Dispensers and Deposit/Disper;sers 
car1 accommodate most any vial size 
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Mapping the brain's 
magnetic fields 

A BNORMAL electric discharges 
from neurons in the cortex of the 
brain accompany seizures in epi- 

leptic patients; these discharges gener- 
ate magnetic fields that can be detected 
outside the brain (the skull and scalp do 
not interfere with the fields) by magne- 
toencephalography (MEG) (page 329). 
For some (an estimated 50,000 in the 
United States) patients with epilepsy, 
surgical removal of epileptogeneic sub- 
regions could provide freedom from 
seizures; this requires exact identifica- 
tion of where the unusual ncuronal 
discharges are originating in the brain. 
Rose e t  al. discuss the components of 
MEG technology, how environmental 
magnetic fields are canceled from mea- 
surements (brain fields are about one- 
billionth the size of the earth's ma netic 
field), how data are collected an d pro- 
jected into three-dimensional maps, 
how these data both compare and can 
be coordinated with data from other 
noninvasive (like MEG) and invasive 
techniques, and expected improvements 
in the technology that should make it 
increasingly useful in the future. Other 
papers in this special issue on bioanaly- 
tical instrumentation appear on pages 
305 to 335 and are discussed in Abel- 
son's editorial (page 257) and Roberts' 
Research News feature (page 271). 

Superconductor 
microstructure 

T HE appearance at close range of 
one of the new superconduc- 
tors-a film of oxides of three 

metallic substances (yttrium, copper, 
and barium) deposited on a strontium 
titanate crystal (the substrate)-is de- 
scribed by Chaudhari e t  al. (page 342). 
The microstructure of the supercon- 
ducting film was studied by x-ray dif- 
fraction methods and by transmission 
electron microscopy. The film was 
aligned with the substrate in a true 
epitaxy; that is, the crystal structures of 
film and substrate are the same and the 

interface between them is nearly flat 
atomically. Within the system there 
were many precipitates of yttrium ox- 
ides distributed in random orientations 
and fewer precipitates of cop er oxides 
distributed nonrandomly. T !I e super- 
conducting layer contained numerous 
twin lattice structures, mirror images of 
each other. Differences in the micro- 
structure of the superconducting film 
with that of a pol crystalline film pro- 
vide clues to the ? eatures of the super- 
conductor that contribute to its ability 
to carry large currents. 

Cycling cytotoxicity of 
T cells 

E NVIRONMENTAL signals can af- 
fect the ability of cytotoxic T 
lymphocytes (CTLs) to lyse tar- 

get cells (page 344). CTLs kill target 
cells afier exposure to target-cell anti- 
gens. Shih and Truitt show that expo- 
sure of lytic cells to interleukin-2 (IL-2) 
halts the killing; in its absence, CTLs 
reexpress their lytic activity. The cells 
can cycle back and forth many times 
between their lytic and nonlytic phcno- 
types. Although IL-2 inhibits lytic ac- 
tivity, it continues to promote clonal 
proliferation. This in vitro model may 
illustrate what hap ens in the body 
when this subset o f cells is alternately 
and intermittently exposed to antigen, 
IL-2, and perhaps other up- and down- 
regulating substances. It may also ex- 
plain why lytic activity sometimes can- 
not be demonstrated in vitro for mixed 
cell populations or for cells grown in 
the presence of IL-2 producers. 

Calcium-independent 
transmitter release 

R ELEASE of neurotransmitters 
from nerve cells often is depen- 
dent upon the availability of 

calcium ions (page 350). However, it is 
also possible for a neurotransmitter to 
be released without calcium acting as a 
mediator. Schwartz shows that release 
of the neurotransmitter garnrna-amino- 

butyric acid (GABA) from catfish reti- 
nal horizontal cells occurs directly in 
response to depolarization of the cell. 
The release of GABA in cell cultures 
was detected by a second cell type, the 
bipolar cell from the goldfish retina; 
ex sure of this cell to GABA opens 
ch P" oride ion channels, negative ions 
flow into the cell, and a large positive 
outward current is produced. Measure- 
ment of the outward currents of the 
bipolar cell and measurement of the 
membrane voltage of the horizontal cell 
showed that the two "communicated" 
through GABA under calcium-indepen- 
dent conditions. This type of neuro- 
transmitter release may operate in other 
parts of the brain as well since most 
synapses in the brain use GABA or 
glutamate as transmitters. 

Humans and African apes 

C HIMPANZEES and humans may 
be more closely related to each 
other than either is to the goril- 

las (page 369). Thus, shared attributes 
of chimpanzees and gorillas (such as 
their ability to walk on their knuckles) 
are possibly primitive features lost by 
humans as they evolved. The phyloge- 
netic relations of these primates were 
drawn from new sequence data of the 
psi-eta region of the beta globin gene. 
To known sequence data of the +q 
locus, Miyamoto e t  al. added the se- 
quences of regions flanking this locus, 
thereby expandin the sequenced 
stretch to 7.1 kilo % ase pairs. Overall, 
there are few differences (1.6 to 2.1%) 
among all sequences compared for these 
three rimates that are believed to have 
branc l! ed from each other 5 to 10 mil- 
lion years ago. The differences found 
indicate that nucleotide evolution has 
not occurred at the same rate in all (the 
human evolutionary rate has been the 
slowest), and this further complicates 
determinations of how long species 
have been independently evolving. 
Lewin explains how these and other 
molecular data lead to a different con- 
clusion than do anatomic data about 
who is whose closest cousin (page 273). 
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INTRODUCING 
AN UNPRECEDENTED 

CONCEPT 
IN THE 

LITEUTURE 0 
SCIENCE: 

ISIATLAS OF SCIENCE' 
1 INNOVATIVE. 

TIMELY. 
UNIQUE. 

That's the ISI Atlas of Sci- 
ence, an exciting new series of 
publications that explores the 
present and future direction of 
research in science, medicine, 
and technology. The Atlas com- 
bines the power of computer- 
ized citation analysis with the 
expert interpretation of leading 
resea rchers  to  guide you 
through the landscape of sci- 
ence, helping you understand 
what is happening in science re- 
search today . . . and where it 
might lead tomorrow. 

The Atlas series will consist 
of 12 sections, each focusing on 
a distinct area of scientific re- 
search. The lirst section, the ISI 
Atlas of Science: Pharmacology, 

is available now. Over the next I four years, 11 additional Atlas 
sections will begin regular pub- 
lication. 

A yearly subscription to each 
Atlas section consists of four 
quarterly issues, each contain- 
ing 20-30 surveys analyzing the 
latest research in the topic cov- 
ered. Institutional subscriptions 
also include an annual cumula- 
tion containing all surveys for 
that year, plus extensive in- 
dexes and reference materials. 

Flexible . , , 
A variety of subscription op- 

tions are available for the ISI 
Atlas of Science, designed to 
meet the research and budget- 
ary needs of individuals, de- 
partments, and small or large 
libraries. And, for a limited time, 
subscribers can take advantage 
of our Charter Subscription 

Program and receive all 12 sec- 
tions of the Atlas as they be- 
come available . . . at signifi- 
cantly reduced rates! 

Elqplore your options . . . 
To explore the variety of ISI 
Atlas of Science options avail- 
able, call toll-free, 1-800-523- 
1850, extension 1405. Outside 
the United States and Canada, 
call 215-386-0100, extension 
1405. We'll send you a compli- 
mentary information package, 
including a detailed brochure 
and sample articles from the 
ISI Atlas of Science: Pharma- 
cology. . . at no obligation. 
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Instrumentation and Equipment 

T he scientific enterprise continues to develop new, rewarding frontiers to explore. A 
key factor is exploitation of opportunities that are created by instrumentation and 
equipment. This issue of Science presents a sample of such opportunities. 

Synchrotrons capable of producing ultraviolet radiation and x-rays have been in 
operation for some years. However, their numbers have increased both here and abroad. In 
addition their outputs of radiation have been greatly improved by installation of periodic 
magnetic insertion devices called wigglers and undulators. The flux of energy per unit area of 
synchrotron radiation exceeds that of older conventional sources by factors of lo6 to lo8. An 
arbitrary portion of the spectrum can be sharply defined and used for particular experiments. 
An enormous number of studies that previously were impractical can now be performed. 
Gruner discusses the feasibility of performing time-resolved x-ray diffraction of biological 
materials. Many biological processes occur on a millisecond time scale, and these are now 
close to being accessible to investigation. 

Prewitt and colleagues list a large number of experiments that have been performed on 
both inorganic and organic materials. As crystallographers they are pleased with an ability to 
determine structure of crystals having dimensions on the order of 10 micrometers. They also 
mention experiments that determine structure of surfaces both of inorganics and organics. 
In many--or even most-solids the surface structure differs from that of the bulk. Ability to 
obtain such information is of increasing potential economic importance. Molecular beam 
epitaxy is now producing a large number of new types of layered materials. Another 
application is in macromolecular crystallography. The small size of the x-ray beam and its 
collimation allow possible resolution of reflection maxima from viruses with unit cells as 
large as 1000 angstroms (mass of about 10,000,000 daltons). 

One of the most exciting opportunities of our times is the sequencing of the human 
genome. It will be an enormous task. But it will be done. Were the techniques of yesteryear 
employed, the cost would be many billions of dollars, and many years-perhaps decades- 
would be required. However, human ingenuity is being applied to make the task easier and 
less costly. In this issue Gray and colleagues describe their work on chromosome 
purification and, in a research article, Prober and colleagues present a new system for rapid 
DNA sequencing. Chromosomes can be isolated from cells, stained with a DNA-specific 
fluorescent dye, classified by flow cytometry, and purified by flow sorting. With newly 
developed high-speed sorting, microgram quantities of some individual chromosomes 
having a purity of 90 percent can be isolated in a day or less. The authors suggest that the 
speed of the separation process might eventually be improved by an order of magnitude. 

In the new DNA sequencing method, fluorescent molecules are added to DNA 
fragments by enzymatic chain extension reactions. The labeled fragments are separated by 
polyacrylamide gel electrophoresis and identified as they migrate past a fluorescent detection 
system. The wavelength of the fluorescent radiation differs for each terminal base. Sensitivity 
of detection is very good. After an initial period of electrophoresis the sequencer is capable 
of determining 50 bases per hour per lane. Twelve lanes can be used. 

Proteins for therapeutic applications are major crude products of recombinant DNA 
technology. To be safe for human use, the proteins must be highly purified. A major means 
of achieving this is the use of liquid chromatography. The crucial factors in such separations 
are interactions between the proteins and the column packing. Regnier has analyzed the 
interactions that occur when various types of packing are used. He points out that only a 
fraction of those amino acid residues at or near the exterior surface of a three-dimensional 
protein can interact with a particular type of chromatographic matrix. 

Electroencephalography is now being supplemented by an increasingly useful magne- 
toencephalography (MEG) . Rose, Smith, and Sato describe use of MEG in determining the 
location of epileptic discharges. Sensitive superconducting quantum interference device 
(SQUID) sensors can detect the tiny magnetic fields that are produced when the electric 
discharges occur. With information derived from a number of detectors the location of the 
source of the discharge can be determined. The procedure holds promise of becoming a 
valuable noninvasive diagnostic  PHILIP LIP H.  ELS SON 

Advertising correspondence should be sent to Tenth Floor, 
1515 Broadway, NY 10036. Telephone 212-730-1050 or WU 
Telex 968082 SCHERAGO 
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Try the new AmprepTM minicolumns from Amersham. 

Easy to use 
A full range of accessories makes it easy for you to prepare: 

24 samples 10 samples 1 sample 

Use the Super Separator-24 Use the Manifold-10 Use a syringe and free adaptor 
in each pack of columns 

The best sorbent for your analyte 
You may already be using a C18 column. This is a good general purpose sorbent, but we have 
shown that other sorbents can produce better results for many analytes. That is why there are 9 
sorbents in the Amprep range. 

l)rpi=l Amprep 
Clb column - 

Fully developed protocols 
We have developed protocols for many analytes. 
They are now available to help you get the best sample 
preparation using Amprep minicolumns. 

For further information contact your nearest Amersham Off ice 

Amersham International plc 
Amersham UK Amersham 
UKSales Aylesbury (0296) 395222 Amersham Australia PTY Ltd Sydney 888-2288 Amersham Belgium SAlNV Brussels (2) 538 9194 
Amersham Buchler GmbH & Co KG Braunschweig West Germany (05307) 8080 Amersham Canada Ltd Ontario (416) 842 2720 
Amersham Corporation Arlington Heights USA (312) 364 7100 Amersham Denmark ApS Birkerud (02) 82 0222 Amersham France SA Paris (1) 69.28.83.00 
Amersham Japan Tokyo (03) 816 6161 Amersham Nederland BV Houten 03403 76660 Amersham Norway Sandvika (02) 54 63 18 
Amersham Sweden AB Solna (8) 734 0800 
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5. T. Holmes and R. Rahe, J. P ~ d m m .  h. 11,213 
(1967); J. G. Rabkin and E. L. Struening, S c k  
194, 1013 (1976). 

6. R. S. Lazarus, inM&fi C I M  P ~ ~ ,  C. 
Eisendorf, D. Cohen, A. Kleinman, P. Maxim, Eds. 
(SP Medical and Scicntitic Books, New York, 1981), 
pp. 177-214; G. Cohen, G. W. Evans, D. Stokols, D. 
S. Krana, Eds., Behavior, Health, a d  Envinmmcmtal 
Smr~ (Plcnum, New York, 1986). 

7. J. Wolpc, The Practirc ofBcha9br T k q ? ~  (Pcrgamon, 
New York, 1%9), M. R. Goldfiied, in Behavior 
Cbaqp Thu& Sclf-ConhaS, M .  R. Goldfried and M. 
Mabaum, Eds. (Holt, Reinhart, Winston, New 
York, 1973); D. H. Shapiro and S. M. Ziffrrblatt, 
Am. Pvdml. 31,7  (1976). 

8. R N. Walsh and D. H. Shapiro, Eds., B y a d  Hcalth 
a d  N d * :  Eqhuims of&- P y c h & d  
WcUbn'y (Van NostcandReinhdd, New York, 
1983); M. N. Palsane, S. N. Bhavsar, R. P. Goswami, 
G. W. Evans, Indian J. Pyrhol. 5, 1 (1986). 

Rtspone: Shapiro, Evans, and Shapiro 
point out complexity in the construct of 
control, correctly noting that there are dif- 
ferent types of control, and they argue for 
conceptual and empirical rigor. While there 
is undoubtedly need for clarity, I am not 
confident that the several distinctions 
among types of control that Shapiro et al. 
propose have been shown to have significant 
heuristic value in generating research ques- 
tions. One must be careful not to overem- 
phasize the importance of differentiation of 
terms and concepts when indeed there may 
be fewer, rather than more, underlying con- 
structs in this area. This remains an empiri- 
cal question, however, and one that most 
urgently needs to be addressed. 

Shapiro et al. comment on the distinction 
between control-enhancing interventions 
offered by the environment and self-control 
strategies. They discuss impairment of self 
control as an essential feature of many clini- 
cal problems, for example, obesity, bulimia, 
and alcoholism, and ate  weak results from 
the use of self-management strategies in 
these areas. These data are then used to 
imply that self-control interventions may 
not work. One must be careful, however, to 
separate studies of clinical populations from 
studies of normative samples, for example, 
the aged or children, who may suffer an 
impairment in control because of develop- 
mental stage and environmental change. In 
addition, many clinical disorders have been 
intractable &er self-control interventions, 
not because of problems with self-manage- 
ment as an intervention strategy, but be- 
cause they often have a large genetic contri- 
bution and involve a heavy burden of bio- 
logical change once the disorder is initiated 
(1 ). Control-relevant intervention may not 
work where biological and genetic factors 
influence the disorder. Indeed, I have ar- 
gued that teaching self-management strate- 
gies in these domains can convey an implicit 
message of personal blame for the cause of 
the disorder, leading to feelings of shame 
and reduced ability to exercise control (2). 

I6 OCTOBER 1987 

The study of control in human popula- 
tions is an exciting and timely one, especially 
with increasing demonstrations of potential 
health signiiicance. Like Shapiro a al., I 
believe strongly that the time has come to 
understand the underlying similarities and 
dissimilarities among the various constructs 
that have been used in the control literature. 
These are not context-fiee evaluations, how- 
ever; setting accounts for a substantial por- 
tion of the variance when studying the 
construct of control. As Bandura (3) has 
suggested, individuals with a high degree of 
self-&cacy still can recognize when there 
are no response-outcome contingencies, that 
is when events in the environment are un- 

REFERENCES 

Comparison of High Schools 

Model RHSYOCKC $400 
Max flow mte: 7.5 ml/min at 150 SPM, 
15 ml/min at 300 SPM, 
3 0  ml/min at 600 SPM 

Max flow rate: 15 ml/min at 150 SPM, 
3 0  ml/min at 300 SPM, 
6 0  ml/min at 600 SPM 

schools are required to be as inclusive as 
possible. The students in public high schools 
in such choice areas as Short Hills or Madi- 
son, New Jersey, however, have records of 
accomplishment that go well beyond those 
of students in the local Roman Catholic 
schools. 

To compare these school systems without 
reference to class and area is like treating 
statistics on elephants, dogs, and cats as 
comparable. 

ALFRED MCCLUNG LEE 

Drew Unhedy, M&m, NJ 07940 

Circle No. 221 on Readers' Service Card 



An open & shut case 
for the compact new 
HBI Micro centrifuge. 
YouSIl love it. 
Open, you'll love how easy it is to load, empty or clean itstop- , 
mounted, autoclavable rotor; far easier than rotors in wells, as on other 
microcentrifuges. 

Closed, you'll love how smoothly and quietly it spins, how quickly 
it accelerates (1 3,000 max. rpmll3,400 x g in just 10 sec.), and how 
incredibly compact and light it is(you can easily carry it into acold I 
room, another lab, or anywhere you need it). I 

You'll also love its convenient features: dual speed selector, safety 
lid lock, 10-min, timer, pulse switch and open lid light. Interchange- I 
able adaptor plates accept 12 x 1.5,14 x 0.75 and 18 x 0.4 mL micro 
test tubes and B-D Microtainer' Tubes. 

Last but not least, you'll love its price. Need more information? I 
Call ustoll free: 1-800-631 -1369 (in NJ, 201-843-2320) or write: HBl, 1 
244 Saddle River Road, Saddle Brook, NJ 07662-6001 i 

I 
"Mtcrotatner ~satrademark of Becton Dckinson and Company 

I I =z 
For unique laboratory equipment 

HAAKE BUCHLER INSTRUMENTS, INC. I m w I 
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INTRODUCING HPIC 
WITH A PERSONAL TOUCH. 



Laboratory Separation Division 
Piscataway, New Jersey 08854 
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FPLC improves plasmid purification, 
ith high recovery and between 3 to 

6-fold time savings. Without the high 
costs and concerns of a centrifuge, 
Superosem 6 prep grade purifies 
pBR322 in just two hours. 

FPLC clearly resolves restriction 
ragments of up to 3000 base pairs 
ith sample loads of up to 100 kg. 
ae Ill digest products of pBR322, 

'ncluding 123 and 124 base pairs 
ragments, have been separated to 

base line resolution on the ion 
exchanger Mono Q? 

FPLC excels at rapid, high 
resolution purification of synthetic 
ligonucleotides. Even large oligonucleotides of 100- 
er or more can be purified with high recovery and 

greater than 98% purity by using Mono Q and ProRPC:" 
To serve all your separation needs, high 

performance chromatography with FPLC now adds 
NA to the already impressive list of proteins, 
eptides, monoclonal antibodies, and amino acids. 

Request more information on DNA separated 
ith FPLC.. .pure and simple. 

PHAR FRODUCTS WILL BE ON DISPLAY AT THE ASCB MEETINC BOOTHS 
rn 

Sample 0 5 1 preparation yielding 200 wg pBR322 500 
Column Superose 6 prep grade ~n column HR 16150 

reparative purification of the plasmid pBR322 ProRPC again 

Pharmacia 

Sample 100-mer 
~ l l o~nuc leo t~de  

Column ProRPC HR 5/10 

1 o h l 3 0 . 0  Trn.Irn"l 

'I 

2 0  

1 0  - 

Three-step purif~cation of 100-rner oligonucleotide ProRPC, Mono Q and 

Sample 100 mer 
~I Igon~cIeol~de 
lrom previous 
PmRPC step 

Column Mono O HR 515 

&UK 10 hl Trn.(rn") 30 

2 4 6 8 Tlme (h) 

I -Amnrn 

Plasmfd pBR322 

Sample 100 msr 
oligonucleotlds 
hom prsvlour 
Mono 0 step 

Column PmRPC HR 5/10 

to 20 M Trn.lrn"1 40 



Our capab~lit~es also include preliminary screening studies prlor to initiation of com- 
prehenslve programs, and pre-market testlng of a wide range of chemicals, pharma- 
ceuticals and consumer products. 
We routinely conduct acute toxicity, irritation and sensitization studies - and a full 

A range of subchronlc, neurotoxicity and phototoxicity studies. 
And when it comes to people, we have more of the best. Credentials of our study 
directors, supervisory and technical staff include Society of Toxicology membership 
and certification by AALAS and the American Board of Toxicology. 
So when a short term study is called for, contact us. We have the expertise to respond 
quickly, and provide accurate results on schedule. 

Acute Toxicology Testing. 
We do it right the first time. 

On time. 
Bio/dvnamics. Inc. C ~ O  

J ~eslj lts you can trust. 
Mettlers Road, East Millstone, New ~ e r s k ~  08873 (201) 873-2550 

TOXICOLOGY INHALATION TOXICOLOGY PATHOLOGY METABOLIC AN0 ANALYTICAL CHEMISTRY - QUALITY ASSURANCE . FACILITIES MANAGEMENT 
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For over forty years, Cappel has 
been dedicated to supplying high 
quality immunochemicals to the 
research community. Cappel con- 
tinues to be the leading supplier of 
fluorochrome conjugates, enzyme 
conjugates, affinity purified antisera, 
antibody fract ions, antibody 
fragments, immunocytochemical 
reagents, and animal sera. 

The Cappel team total effort is 
directed towards supplying you with 
the products you need to perform 
your research. We routinely stock 
over 1,000 products to assure that 
your special requirements are met. 
Need something unique? Our Cus- 
tom Service team will work with you 
to develop an antiserum production 
program to meet your laboratory's 
research reagent requirements. 

Cappel continues the 
commitment to provide you the 
finest in immunoreagents for 
research use. 

1111111111 
Malvern, PA 19355 
Telephone: (21 5) 251-2000 

(800) 523-7620 
(800) 662-2440 in  PA 

111111111111 
Telex: 685-1293 CBI UW 
Fax: (215) 251-2208 

Outside the U.S., contact: 
Organon Teknika N. V. 

Telephone: 014141.04.61 
Telex: 71939 Otbel 
Fax: 3214413893 
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Before you trust your life's work 
to an ultra-low temperature freezer, 

talk to someone who puts his trust in Harris, 
and his reputation on the line. 

T a l k  to your independent Harris Sales Representative. 
Because he operates his own company, it's his business to sell the best. 
He stakes his reputation on the quality and performance of each ultra-low 

temperature freezer he sells. 
Which is why he sells Harris. A complete line of chest and upright freezers 

from -40°C to -1 50°C. A variety of models to suit every lab budget, 
every application. Each freezer built tough, backed by the best warranty in 

the industry and supported by more than 200 factory trained service 
technicians located throughout North America. 

Before you make your decision, talk to someone who deals from 
experience and shares tire risk, hands-on. 
Your local Harris Sales Representative. 

Call us toll-free 
and we'll put you in touch. 
1 -800-22 1 -420 1 

. Harris 
Harris Manufacturing Company 
PO. Box 38, North Billerica, MA 01862 
Phone 1-800-221 -4201 Telex 571449 
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If you perform text anywhere to What more could you ask for? How 
Iculations, the answer support your work, about the exciting new features we've just 
obvious. / and see and record added to MathCAD 2.0.. . 

MathCAD 2.0. every step You can Built-in equation solver 
It's everything try an unlimited Full matrix operations 

u appreciate about number of what-ifs. W o  to four times increase in 
~rking on a scratch- And print your calculating speed 
d - simple, free-form entire calculation as Easier fullgage text processing 
ath - and more. More an integrated docu- 
eed. More accuracy. ment that anyone Auto-scaled plots 

 re flexibility can understand. Memory enhancements 
Just define your Plus, MathCAD Additional printer and plotter 

riables and enter your -1s loaded with powerful SuPPort 
rmulas anywhere on the screen. MX w~r-ln rearures. In addirion to the usual trig- * And more. 
rmats your equations as they're typec. )nometric and exponential functions, it If you're tired of doing calculations by 
stantly calculates the results. And displays includes built-in statistical functions, cubic hand or writing and debugging programs, 
em exactly as you're used to seeing them splines, Fourier transforms, and more. It also come on over to our pad- t&thCAD- The 
real math notation, as numbers, tables handles complex numbers and unit conver- Electronic Scratchpad. 
graphs. sions in a completely transparent way. Call for a detailed spec sheet and the 

MathCAD is more than an equation Yet, M a t h 0  is so easy to learn, you'll name of a MathCAD dealer near you. 
Iver. Like a scratchpad, it allows you to add be using its full p o w a  b ~ u r  after you begin. 1-8nn-Math0 (In MA: 617-577-1017). 
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1414 HanSour Way South Also in Rockville Centre, NY; Homsby. Australia; Viina, 
FuChmOnd, a 94804 Austtia; Mississauga, Canada; Mtfml, England; Munich, 

Gmany; Hang Kong; Milan, Italy; T W ,  Japan; utmcht, 
The Netbdands; and Glantm~gg, Switzerland. 

rs' Service Card 





Extend The Limits of Sequencing with. . . 

SEOUENA S Em 
Reduces Gel Background ; , " T;=- Y - - - 
Gives Uniform Band Intensities . .- -. - 

-----* ---=- 
.a - - 1000 - - Eliminates Compressions Using dlTP A- - = - - - 

-- " -* Resolves 500,600 or More Bases . -- _ : - 
L 

Easy To Use - .. - 
+A -. - _--- - - -- - 

*SequenaseTMis a novel T7 DNA polymerase specifi- 2 - 
-I-- - 

cally engineered for DNA sequenc~ng! Sequenase" - 
has been overproduced and purified. It IS highly pro- 
cessive; it will polymerize thousands of nucleot~des 1:: 
uninterrupted. It is not impeded bytemplatesecondary - -1 - - 
structure It has no exonuclease activity, and efficient- _ _ 5 - 600 
ly incorporates nucleotide analogs(thio-dATC dideoxy- =-= - - - - 
NTPs, dlTe etc.). Together, these properties make , ?=- - 
SequenaseTM ideal for determining the sequence of -= z--2 

-. even 'Uiff~cuA" DNAs, and allow reading of sequence :=- -2 
. - information well beyond the point where traditional - - ,x _ 1 - -- =. - - - - - sequencing enzymes fail. _- - - - - - _- -I 

- 500 

Sequenasemis used in combination with familiar MI3 k--=E_ - -. - -- vectors and primers and either 35S or 32P labeled -= - -" 
dATP The products can be run on any standard se- -- -r=- 21 
quencing gel apparatus with excellent results. H m r ,  z5zz-x 
it a recommended that very long or gradient gels be --=-=- . - - - .- 
used for reading the maximum poss~ble number of -- - --==;-- -- 

-. -- -- nucleotides. Specially prepared high purity reagents -I=-~""- 
are included to insure optimal results. - -- - -- 

: I -  -- 
The convenient Sequenase Kit includes: - -- - = .  - -  - - - - 
I Sufficient for 100 I Control DNA 

- - - L- -- -- 
sequences I Stop solution 

=-= < - -- - 
I Buffer - 

I Sequenase DNA - _-- _ 
I Pre-mixed nucleo- Polymerase --- - - ==-_ -. 

tides lncludlng dlTP I Complete protocol -- - 
I Universal Primer booklet -ilt; - I - 
SequenaseTM Kit, Product #70700; Enzyme only, =-- - 
Product #70722. 

-- -- - - - 
For a free copy of our Molecular Biology catalog, 
write USB at PO. Box 22400, Cleveland, Ohio, 44122. 
Phone800132l-9322. From Ohio or Canada, callcollect 
to 2161765-5000. Telex: 980718. FAX: 2161464-5075. 
*Patent Pend~ng 
1 Tabor S and R~chardson, CC,  Proc Nat Acad So USA 84, No 14,47674771 (1987) 

INTERNATIONAL DISTRIBUTORS 

CAMBRIDGE BlOSClENCE KEBO AB LUCERNA CHEM AG 
CAMBRIDGE, ENGLAND SPANGA, SWEDEN LUCERNE SWITZERLAND 
223 316 855 46-8 760 00 20 041-44 93 44 

RENNER GMBH 
0.6701 OANNSTAOTSCHAUERNHELM 1. TOUZART& MATIGNON TOYOBO COMPANY, LSD. 
GERMANY PARIS, FRANCE OSAKA, JAPAN 
0 62 31/44 47 oder 45 24 46-80-85.21 06-348.3786 

U N I T E D  S T A T E S  B I O C H E M I C A L  C O R P O R A T I O N  
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Journal of the Japanese 
and lnternational Economies 

Concerned w i th  the interactions between the Academic analyses of the Japanese economy and 
nervous system and the immune system at the its interdependence w i th  other national economies 
molecular, cellular, and organismic levels 

EDITORIAL 
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ASSOCIATE 
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Innovators in the mimy facets 
of animal cell culture, Bio-Response advances 
your product's commercial success 

Bio 
) Response & In 

FOR MORE I N F O ~ O N  ON WR CONTRACT PRODUCI1ON SERVICES, CALL (W786-9144. B I B I R B P O ~ E  INC, 1978 WlNlDN AVENUE. HAYWARD, (2494645 
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The easiest and fastest 
way to synthesize peptides 
dso hannens to be 



Higher capacity. ..plus. 
The new 18-place Model 5415 
Micro Centrifuge gives you 
important operating advantages- 
with uniaue E ~ ~ e n d o r f  aualitv. . . 
Versatile in use. 
Model 5415 has a variable-speed 
motor that reaches a maximum 
of 14,000 rpm with an RCF of 
16,000 x g; a 30-minute timer; 
and a momentary button for short 
spins. It accepts 1.5 mL, 500 pL, 
400 pL, and 250 pL Eppendorf 
Microcentrifuge Tubes and 
blood collection microtubes, 
such as B-D Microtainer*Tubes. 
New rotor design. 
The enclosed rotor design 
reduces air turbulence for 
quieter operation. And the new 
quick-release feature lets you 
transport the rotor with tubes- 
especially convenient when the 
centrifuge is run in a cold room. 

Enclosed rotor des~gn reduces alr turbulence 
and nolse Tubes are angled prectsely at 45" to 
maxlrnlze pellet format~on 

Specifications 
Mduimum speed ' ' 14,006 rpm ' , . 
'M&imum RCF 16,000 x g 
Test-tube ca~acitv 18 

Qu~ck-release feature allows the 18-pos~tron 
rotor to be easlly transparted even when . 
loaded 

*Mcrota nerq Tubes qs a reg~stered trademark 
ot Becton D,cklnson and Company 

For l i t e r a t u r e  c i r c l e  reader service number 165 
For a demonstration c i r c l e  reader service number 166 

'Safp any ru;g$ed. - - - +  
I 

- - 4 ,  

.The Ep~endprf 5415 Micro - - 

.Centrifuge is ULlisled for , . . - - 
safety, ltls so rugged that an- - - .  
accidfmtally~unbalanced -load - -  . -- - - -  - 
won't cause excessive vibration- 
or motor' damage. 
For more it)formation: call ' 

800-645-3050; in Mew York, 
516-334-75Q0.. Or write, 
Brinkrnann lhstruments, Inc., 
Cantiague Road, Westbury, 
NY 11590. (In Canada: 
41 6-675-791 ; 50 Cial,axy Blvd., . 
Rexdqle, Ont. M9W 4Y5) 

T~me required for * 

maximum speed 10 sec 
Tipe required to stop 12 sec 
Dimensions 

(L j( W x H)' 28 x 21 x'28.5 cni 
0 .  5 .  

Shaping the future. Brinkmann 
+ , INSTRIJMENTS INC 



M GENOMIC TM 
THE IBI GOLD 

STANDARD 

IBI is proud to introduce the first BLOT QUALIFIED h e  of GENOMIC GRADET" restriction 
enzymes specifically designed for RFLP, gene mapping and OFAGEIFIGE applications. In addtion 
to our normal stringent quality control procedures, each lot is assayed on high molecular weight 
GENOMIC DNA. Samples prepared &om both peripheral blood and cultured cells are dgested to 
completion, transferred to a nylon membrane and subsequently probed. By incorporating into our 
QudV Control assay procedures the same substrate used in your own experiments, GENOMIC 
DNA, many commonly observed arbfacts related to genornic analysis are eliminated. These unique 
functional assays guarantee: 

H STRONG UNIT EQUIVALENTS - The number 
of units required for complete digestion of DNA 
derived from both peripheral blood and cultured 
cells is reported for each lot of Genomic Grade 
enzymes. By taking into account due to substrate 
specificity (GENOMIC DNA vs, lambda), or the 
protocols employed in sample preparation (blood 
vs, cells), the likelihood of a partial digestion in 
your hands is minimized. 

H OPTIMAL SIGNAL-TO-NOISE RATIO - 
Minimum acceptable signal-to-noise ratio is 
determined by laser densitometry of blot 
autoradiograms. High levels of background or 
smeared lanes can obscure complex or faint 
patterns making data difficult or impossible to 
interpret. Each lot of Genomic Grade enzyme has 
passed this sensitive functional assay. 

W,, nu- 

9.4kb - 

6.6kb - 

DNA was prepared from normal peripheral blood leukocytes, di- 
gested to completion with Pvu I1 (Genomic Grade) and transferred 
from a 1.5% agarose gel to a nylon filter membrane. A 1.2 Kb DRP 
cDNA clone contained in the Pst I site of pBR322 was used as the 
probe. Densitometry values are presentd as ratios in the following 
format: filter backgroundllane backgroundlband signal or, ~ I I  this 
example, an average signal-to-noise ratio of 30: 1. 

Quality Biologicals fmrn . . . 



NO DETECTABLE SPECIFIC ENDONU- 
CLEASE CONTAMINATION - The level of de- 
tection of extraneous fragments is increased 1,000- 
fold under blotting conditions as compared to sen- 
sitivities achievable by visual examination of an 
ethidiurn bromide stained agarose gel (5 pico- 
grams as compared to 5 nanograms). These dra- 
matically improved levels of sensitivity are a 
prerequisite if easily misinterpretable artifacts are 
to b e  avoided. 

NO DETECTABLE PLASMID CONTAMINA- 
TION - Only intact-vector probes are used in 
IBl's Genomic Grade blotting assays to ensure that 
even trace amounts of vector DNA contaminants in 
the enzyme preparation are readily detected. This 
more closely resembles the conditions in your own 
lab where gel purified fragments invariably contain 
some vector material. The level of sensitivity ex- 
ceeds 5 picograms plasmid DNA per lane, elimi- 
nating the possibility of false positives. 

MW 
ORIGIN- 

231 kb- 
9.4kt. 
6.6kb- 

DNA was prepared from three different cultured p-lymphoblas- 
toid cell lines, digested to completion with Rsa I (Genomic Grade) 
and transferred to a nylon filter membrane. A DRp clone contained 
in the plasmid pRR322 was then nick-translated and used as the 
probe. DRp was employed because of its highly polymorphic nature. 
As is evident in the autoradiogram, no signals are present in the mo- 
lecular weight range >2.3 Kb, where one would expect to detect 
plasmid contamination. 

Has your ability to interpret your southern blots become more of an art than a science? Protect 
the integrity of your precious samples,. as well as your interpretations. The highest level of confi- 
dence is assured with IBI Genomic Grade Enzymes. FUNCTIONAL TESTING guarantees uncom- 
pro& enzyme performance and reliabhty in this speciahzed area of application. 

GENOMIC GRADET" restriction enzymes - ANOTHER IBI FIRST! 

To find out more about thls exciting new line of GENOMIC GRADE restriction enzymes please 
call 1-800-243-2555 today. International inquiries, call your local IBI &ate or IBI at 203-186-5620. 
TELEX 643993. IBI CANADA, call TOLL-FREE 800-387- 1525. 

7he Cuthng Edge of Moieculm 
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Never before has a dual 

done so 
Whether your samples are dear or turbid, the DW-2000rmUVMS spemophotometer is the 
easiest, most precise way to perform simple or complex analyses. It combiies the double beam 
mode of operation for routine samples with a dual wavelength capability for handling 
complex analyses. 

It scans the entire UVMS range with automatic calibration and baseline correction 
Data is collected, stored in memory and displayed on the CRT with a speed that will startle 

you. Recall data from one of the eight storage locations, and perform a variety of post processing 
functions indudmg cursor control and peak pick, scale expansion, difference or derivative spectra. 

By combining fast and slow kinetics with wavelength scanning it's everything scientists have 
been asking for in an economical multi-user UVMS spearophotometec 

for so many 
In these days of tightening budgets, the DW-2000 is the &a& 
i n s m e n t  of choice for easy operation and unparalleled results. 

For example, in petrochemical laboratories, analyzing the aromatic content 
of complex hydrocarbons becomes easy and fast Easy because the keyboard 
has a prompt display that leads you step by step through instrument set up. 
Fast because instrument parameters can be indefinitely stored, recalled, and 
modiiied at the push of a button. 

These features provide real multi-user versatility and virtually eliminate 
training. AU for the price of a single research-grade spectrophotometer. 

so precisely 
Scattering samples can be measured accurately since the PMT is end-on and only millimeters 
away from your sample. A patented zoom lens maintains focus automatically throughout the 
entire wavelength range. High stabiity, high intensity UV and visible light sources, combined with 
minimal reflective surfaces in the optical paLway result in impressive, high sensitivity and low 
noise and drift 1, 

How h p m i v e  is it? You can pluck a leaf from a tree, slip it into the sample compartment, and press 
a few keys. You'll have a precise scan for the chlorophyll pigments. 

Give us a call. We1 send you complete information on the DW-2000. 
Never before has a spectrophotometer done so much, for so many, so precisely.. . 

and so economically 

SLM Instruments, Inc. 
810 Wst Anthony Drive, Urbana, IL 6180 
(2l7) 384-773O/lidex 206079 
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You must try SephacrylB High Resolution (HR) from 
Pharmacia-a new range of gel filtration media, and the 
result of continuous development of its acclaimed prede- 
cessor Sephacryl Superfine, already the first choice of 
thousands. 

Sephacryl S-200 HR, S-300 HR and S-400 HR 
together cover a wide separation range. Each gel has its 
own steep selectivity curve providing you with excellent 
resolution. The balanced particle size distribution 
(25-75 pm) exploits the improved kinetics of a smaller 
bead without generating high back pressure. 

The rigid matrix arrives preswollen and is ready to 
use. It can be packed quickly and operates well under 
high flow rates at any scale, from analytical to industrial. 
Sephacryl HR is extremely stable to denaturing agents 
and detergents, and can be autoclaved and cleaned in 
place, without harming the matrix. 

Sephacryl HR is compatible with your Standard 
Chromatography equipment and can, of course, be used 
to advantage with FPLCB. You won't find a better starting 
point if you are scaling up to pilot- or industrial scale. 

Don't delay! Order your gels now. Further infor- 
mation available free on request. 

Seohacryl S-200 HR Seohacryl S-200 SF 
A,, nm I 021  

Flow rate 17 cmlh A,, nm Flow rate 6.8 cm/h 

Pharmaci; 
I W  150 200 I W  150 Laboratory Separation Division 

Elut!an volume (ml) Elut~on volume (mi) P~scataway, New Jersey 08854 
lnforrnatlon: (800) 526-3618 

Circle No. 189 on Readers' Service Card In NJ: (201) 457-8000 

Pharmacia products will be on display at the ASCB Meeting - Booths 621, 623, 625. c)nn 



Linking Value to Performance. 

- 
r 8 . "I. 

ur new "Flying Spot" scanner combines promising high speed scanning. And to keep up with 
speed of scanning, high level quantita- the increased amount of datapoints the CS-9000 comes 
tion, high resolution and wide dynamic with a high speed. high resolution thermal head 

range for TLC, gels and autoradiograms- printerlplotter and a high resolution color video display. 

all in one compact system. I~S accurate. The tuneable monochomator lets you 
choose the wavelength of best selectlv~ty and sensitivity. 

It!! versatile. For the researcher who's not quite The dual wavelength capability helps eliminate artifacts. 
prepared to purchase two separate, dedicated scan- And a host of signal processing options, background 
ners, we have combined three photometric modes in correction modes and the scan store/reprocess feature 
one instrument: transmission, reflectance and fluores- gives you quantitative accuracy and lets you optimize all 
cence. (The new CS-9000 even has a laser option when parameters exactly as you need them. 
higher sensitivity is required.) Whether you're scanning ~~d ifs easy to use.~here are enough automation fea- 
electrophoretic gels. TLCs, autoradiograms, Paper, eel- tures packed into the CS-9000 to make it ideal for high 
lul0se Or ~~~IS-YOU get accurate, reliable and reproduc- sample throughput and convenient enough to be used 
ible results every time; time after time. even by a novice operator. Yet it gives you all the manual 
It!s fast. Optics ingenuity and advanced computer tech- control and programming options you want for more 
nology provide a breakthrough in densitometry: High- complex analyses. 
speed scanning using a "flying spof This patented So, before you buy just another scanner, look into the 
system increases accuracy dramatically without com- universal Shimadzu c ~ - ~ ~ ~ ~  and our spot fly: 

Shimadzu Scientific Instruments, Inc. 
7102 Riverwood Drive, Columbia, MD 21046 
(301) 381 -1227 
In Canada: Tekscience, Inc, (416) 844-1762 

For information c i r c l e  reader service number 208 
For a demonstration c i r c l e  reader service number 263 



BIOSCAN lmaging 
Scanners provide 
rapid, quantitative 
radioisotope 
analvsis without 
plat6 scraping or 
scintillation 
counting. 
lmaging Scanners are the ulti- 
mate systems for analysis of 
TLC plates, gels, blots and 
paper strips . . . A powerful 
quantitative tool (yet surpris- 
ingly affordable) for research 
in: 

drug metabolism 
lipid biochemistry 
biotechnology 

a enzymology 
radiochemistry 
toxicology 

Call toll-free, 800-255-7226. 

B!QSCAR,J 
4590 MacArthur Blvd. 
Washington, D.C. 20007 
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Have you ever wondered why some ideas 
fly and others don't? 

Could it be that the right information at 
the right time makes a difference? 

For instance, when it comes to finding 
information on industry trends, intelligence 
on setting standards, and applications of 
a material process, DIALOGrhelps you 
locate sources quickly. 

You can search for information in data- 
bases such as CA SEARCH with instant 
access to millions of items indexed by 
Chemical Abstracts Service. 

Or in lnspec from the Institution of Elec- 
trical Engineers, covering electronics. 

Or in Paperchem, containing technical 
literature and patent information on raw 
materials. 

Or in Metadex, covering international 
literature on metallurgy and composites. 

Or in Aerospace, with extensive cover- 
age of advanced materials composites. 

And in SC1SEARCH:covering the world's 

scientific ahd technical literature. 
These are just a few examples of how 

DIALOG provides the most valuable data- 
bases in one easy to use service. 

All you need is a personal computer or 
terminal and a telecommunications link. 
And you pay only for the time you use 
DIALOG.Therels no minimum usage 
requirement. 

Instant delivery of essential information 
will make a difference and get your ideas 
off the ground. In fact, your company may 
already be using DIALOG. Check to see. 

To get acquainted, DIALOG offers $100 
worth of free time to first time users. Call 
800-3-DIALOG. Or write DIALOG, 3460 
Hillview Avenue, Palo Alto, CA 94304. 

A SUBSIDIARY OF LOCKHEED CORP 

The world's laruest online knowledoebank. 

Ever wonder why some things 
never get off the ground? 

Q 
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Announcing a new journal that covers research in all 
aspects of microbial, plant and animal fouling 

call 
for 
papers 
Regional Editors 
North Americo 
Dr Paul Boyle, 
Edgerton Research Laboratory, 
New England Aquar~um, 
Central Wharf, Boston, 
Massachussets02 1 10-3309. USA 

D r  Madilyn Fletcher, 
C.O.M.B., University of Maryland, 
600 E. Lombard Street, 
Balt~more, Maryland 2 1202, USA 

Europe: 
D r  Maureen Callow, 
Department of Plant Biology, 
The University of Birmingham, 
P.O. Box 363, Birmingham, 
B152TT,UK 

Australasia 
Professor Kevin Marshall, 
School of M~crob~ology, 
The Un~vers~ty of 
New South Wales, 
PO  Box I ,  Kens~ngton, 
New South Wales 2033, 
Australla 

Editorla1 Board 
Robert Baier (USA) John 
Barnacle (Australia) Jacques 
Berger (Canada) Reg Bott 
(UK) James Bryers (USA) 
H. Busscher (The Netherlands) 

Keith Cooksey (USA) 
Robert Edyvean (UK) Jonathan 
French (USA) Gill Geesey 
(USA) Kyle Hoagland (USA) 
Philip Marsh (UK) Tom 
McMeekin (Australia) Ralph 
Mitchell (USA) Nancy Targett 
(USA) Ruth Turner (USA) 
Graham Walker (UK) 

Editor-in-Chiet 
Dr Len Evans, 
Department of Plant Sciences, 
The University, Leeds, LS2 9JT, UK 

Aims and Scope 
Biofouling is an international multidisciplinary journal on fouling and 
fouling organisms. I t  provides aforum for publishing pure and applied work 
of all kinds on microbial, plant or animal fouling. This may be the resultof 
attachment and growth on natural or man-made surfaces in theaquatic 
(freshwater and marine) or aerial environments, and medical, industrial and 
agricultural biofouling are also included. The journal will contain a broad 
range of papers, particularly in the following areas: 

'"he effects offouling, such as roughness (ships), corrosion (biological, 
chemical, engineering significance); heat transfer (heat exchanger1 
cooling towers); hygiene (food, biomedical) 

'' Studies relevant to fouiing, such as ecology (colonization, development of 
microbial plant and animal communities); attachment stud~es; the physic! 
and chemistry of bloadhesion 

:Qouling control and prevention, in areas such as antifoulingcoatings, 
'non-stick' non-biocidal coatings and biological control including 
naturally-produced, non-toxic antifoulants; metalslalloys; biocides in 
addition to  those in antifouling paints; anti-fungallalgal paints 

A Call for Papers 
The editors invite contributions t o  the journal from professionalsand 
researchers working in biofouling, such as biologists and microbiologists, 
biomedics, chemists, engineers, metallurgists, naval architects and 
physicists. The journal will publish original research papers, short 
communications, review articles, book reviews and news items. Notesfor 
contributors may be obtained either from the editors or directly from 
Harwood Academic Publishers. Manuscripts may be submitted t o  the 
Editor-in-Chief or appropriate regional editor. 

Subscription Information 
Volume I ,  number I due Autumn 1987 
4 issues per volume 
Corporate subscription price per volume: $286.00 
Universitylacademic library subscription price per volume: $176.00 
Individual subscription price per volume: $88.00* 
*The individual subscription price is available only t o  individuals who 
subscribe directly from the publisher and who pay by personal checks or  
credit cards. 

First issue due Autumn 1987 
Send now for your free sample copy! 

ha Hatwood Academic Publishers 

ap P.0  Box 786 Cooper Statlon New York, N Y 10276, USAor 
P 0 Box 197, London WC2E 9PX, UK 
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Twice the attainable force for significantly A 

faster separation. 
Full three liter capaciiy . . . up to 148 RIA tubes 
per run. 
New Quick-Seal trans~arent cup domes for 
reliable biohazard containment.' 
Sealed transparent windshield lid provides added 
protection and permits visual inspection of 
samples. 
Unique mechanical "lift-off feature enables easy 
rotor removal . . . entire rotor may be autoclaved 
without breaking lid seal. 
Accepts new high-strength 750 ml polypropylene 
bottles and Centrac Adapters for most tube sizes. 

----- 

CENI IFUGE E'wuU BETTER! 
Slnce its ~ntroduction, the IEC Centra-8R has fast become one of the world's most 
popular high performance refrigerated cenhfuges. After all, ~t offers the capacity, 
power, versatility and accuracy of a floor model centrlfuge wlth the convenience 
and economy of a bench top unlt 

Now we've doubled Centra-8R performance wlth the innovative 218 rotor system 
So you get even more centrlfuge productivity, safety and value than ever before 
Wrlte today for complete lnformatlon on the Centra8R and ~ t s  famlly of 
advanced centrifuge accessories 

ALSO AVAILABLE IN NON-REFRIGERATED 

300 SECOND AVE , NEEDHAM, MA 02194 U S A TEL (617)449-0800 FAX (617) 444-6743 
DAMONllEC (UK) LTD. DUNSTABLE, BEDFORDSHIRE LUG 1 BD, ENGLAND TEL (0582) 604669 
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New GlBCO SQUARE packaging can make life in 
your lab easier. After years of research and 
development, our fine line of cell culture media and 
related products is now available in new, convenient 
clear plastic bottles. 

This new packaging offers some very positive 

Easier to store. Square shape allows you to get 
more in less space. 
Enhances lab safety. Flexible plastic eliminates 

Easy to hold. Light weight plastic material fits the 
hand better than rigid packaging. 
Easier to pipette. Wide neck allows better access 
to bottle content. 



Look what we've done to simplify peptide syn- 
thesis. For the first time we've brought together 
in one instrument the long awaited features of 
full automation, mild chemistry and continuous 
flow synthesis to offer you the most advanced 
peptide synthesiser ever developed - the LKB 
Biolynx 4170. 

All the drawbacks inherent in conventional 
t-Boc peptide synthesisers have now been 
overcome by the Biolynx which incorporates 
Fmoc polyamide active ester chemistry, already 
recognised for its mild reaction conditions 
(no HF required), versatility in providing a choice 
of resin linking agents, and for the high 
purity of the peptide synthesised. Furthermore, 
the use of active esters eliminates the need to 
change solvents during synthesis and carry out 
'in situ' preparation of symmetrical anhydrides. 

The unique polyamide resin has also allowed 
us to use a continuous flow methodology to facili- 
tate total automation of synthesis thereby 
enabling the Biolynx to operate completely un- 
attended to produce up to three peptide analogues 
simultaneously. Moreover, the combination of 
computer control and constant on-line monitor- 
ing provides reassurance that the synthesis is 
proceeding satisfactorily. 

Peptide synthesis from LKB: it's pure and 
simple. Contact your local LKB representative 

the Biolynx system is fully 
ality reagents, solvents and 



used to its full potential due to 
time-consuming and often te- 
dious methodology. 

PhastSystemm, a techno- 
logical breakthrough, transforms 
this powerful technique into a 
streamlined scientific tool. 

'hastsystem, a ne ror nst, reproaucmle, n~gn-resolution results. To give you fast, reproduc- 
ible, high-resolution results, PhastSystem 
integrates precision instrumentation, 
PhastGelm media (see below) and micro- 
processor control of all separation and 
development conditions. 

Try PhastSystem. You'll find IEF, 
SDS and native PAGE equally easy and 
reliable to perform in just 30 to 50 min- 
utes. And with automated development 
at elevated temperatures, you'll find 

--- .'AGE on PhastGel Gradient 10-15 wit1 2-D titration cuwe on PhastGel IEF 3-9 with to perform as coomassie staining 
silver staining. Samples of meat and E. Coli coomassie staining. Sample of beef muscle 
proteins. FROM SAMPLE TO RESULT 90 MINUTES proteins. FROM SAMPLETO RESULT.60 MINUTES. (30 min). 
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NEW! Mini Polyacrylamide Linear Gradient Elec- 
trophoresis Gels ... compatible with Bio-Rad Mini 
Protean II", Model 360, Hoefer Mighty Small" 
SE200/SE250 and LKB Midget" chambers. 

SAVES UP TO 6 HOURS! 
For complete details 

wrlk O~:):;e lij $ INC. 25 Science Park. 
New Haven, CT 06511. 

a 
EIOTFCHNOLOGVOIVI~IO~ Call Collect: (203) 786-5490. 

SCIENTIFICIENGINEERI NG 
GRAPHIC TOOLS 

for the IBM PC and compatibles 

FORTRANIPascal tools: GRAFMATIC (screen graphics) 
and PLOTMATIC (pen plotter driver) 
These packages provide 2D and 3D plotting capabilities 
for programmers writing in a variety of FORTRANIPascal 
environments. We support MS, R-MI LAHEY FORTRAN 
and more. PLOTMATIC supports HP or Houston Instru- 
ment plotters. Font module available too! 
Don't want to program? Just ask for OMNIPLOT! Menu- 
driven, fully documented integrated scientific graphics. 
Write or call for complete information and ordering in 
structions. 
GRAFMATIC-PLOTMATIC-OMNI PLOT [S] & [PI 

10 0 100 0 lGm 0 

lao 1m.0  am. P 
1IY 1.sr) 

Microcompatibles, 301 Prelude Drive, Silver Spring, MD 20901 
(301) 593-0683 

TRY THE 

Circle No. 198 on Readers' Service Card 

EASY WAY 
TO RECORD 
TEMPERATURES 
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FOR RAPID 
COMPUTER 

The new Ryan TempMentor 
records up to 6,361 tempera- 
tures with O.1° C resolut~on, then 
communicates to your computer 
for rapid analysis and charting 
on your printer. Records time/ 
temperature changes in the lab, 
in the field or underwater for up 
to 530 days, completely unat- 
tended. Choose from 16 sam- 
pling rates. Download in field or 
office using an IBM-compati ble 
computer or terminal. 

We'll give you a 30-day free 
trial use so you can take up to 
6,361 free samples of critical tem- 
peratures in your work. Offer is 
limited to supply on hand. Write: 
Ryan Instruments, P.O. Box 599, 
Redmond, WA 98073. Call: Bill 
Evans at (206) 883-7926. 

Ryan Instruments, Inc. 
Ryan IS  a reg Ftered trademark of the 
Pdllrnan Peabody Company 

378 Circb NO. 214 on Readers' Sewice Card SCIENCE, VOL. 238 



WHEN 

SUPPORT THE 
FPS LBMY 

SPEAKS VOLUMES. 
To learn what the largest library in minisuper- 
computing has in store for your application, call 

Floating Po~nt Systems, Inc., 1'0. Hox 23480. Rrtland, O K  97223 
'Telex 47420 18 FI XMI'POIN UHAV. 

Real performance. 
The facts speak for themselves. 
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Variability and Management of 
Large Marine Ecosystems 
Edited by Dr. Kenneth Sherman, Director, 
Narragansett Laboratory, National Oceanic and 
Atmospheric Administration, and 
Dr. Lewis M. Alexander, Director, Center for 
Ocean Management Studies, University of 
Rhode Island 

Large marine ecosystems (LMEs) are being subjected to in- 
creasing stress from industrial and urban wastes, aerosol con- 
taminants, and heavy exploitation of renewable resources. This 
book is a state-of-the-art review of effective means for measur- 
ing changes in populations and productivity, physical-chemical 
environments, and management options for LMEs. For the first 
time, this volume treats LMEs holistically as regional manage- 
ment units by bringing together the all too often fragmented 
efforts to optimize ocean resources. 319 pp., 1986. 

$31.85; AAAS members $25.50 (include 
membership number from Science). 
Order from: Westview Press, Dept. AAAS, 5500 Central 
Avenue, Boulder, CO 80301 
Add $2.50 postage and handling for the first book 
ordered; 75C for each additional book. 

Published by Westview Press for AAAS 

Tropical Rain Forests 
and the World 
Atmosphere 
Edited by Ghillean T. Prance, 
Director, Institute of Economic Botany, 
New York Botanical Garden 

The ongoing destruction of tropical rain forests 
may have profound consequences for the global 
atmosphere. Increasing scientific knowledge finds 
that the role of the tropical rain forests in 
maintaining the equilibrium of the atmosphere 
may be far greater than previously believed. Based 
on a AAAS symposium, this volume reports on the 
urgent need for preserving the tropical rain forests 
and includes policy recommendations. 106 pp., 
1986. 

$1 8.50; AAAS members $14.80 (include 
membership number from Science). 

Order from: Westview Press, Dept. AAAS, 5500 
Central Avenue, Boulder, CO 80301 
Add $2.50 postage and handling for the first book 
ordered; 75  cents for each additional book. 

Published bu Westview Press for AAAS 
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Genes also available: Genes  available soon: 
lnterleuk~n 1 o: Interferon Y lnterleuk~n 4 TNF P (nat) 
lnterleuk~n 1fl Ep~dermal  Growth Factor lnterleuk~n 5 lnterleuk~n 1 fi(nat) 
lnterleuk~n 2 lnsul~n-I~ke Growth Interferon P 
TNFa Factor 2 M-CSF 
TNFP TNF a(nat)  

$#IlV BBCs range of g e n e s  is constantly expanding. Please contact  u s  for  fur ther  ~nti3~~~oBio-technologY Limited details of our  n e w  products and  custom synthesis service. 4 
$4 

*PIr 
Brl t~sh 610-technology Ltd. Brook House. Watl~ngton Road.Cowley,Oxford OX4 SLY Telephone (0865) 718817 ~ a y d 8 6 5 )  717598 Telex 838083 6lOTEC G 

6'' 
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Don't buy any microplate reader 
until you've seen its software. 
Watch all 96 kinetic plots appear 
as the reactions proceed. 
Adjust your OD plot limit (y-axis): shorten it for fast reactions, 
extend it for slower ones. SOETmaxmwill replot the data 
and recalculate rates using only the initial linear portion of 
the reaction. 

TEMPLATE SETUP works like a 
chemical spreadsheet. 
Assign wells to group types (blank, standard, control, unknown, 
empty). Run your assay or overlay the template on existing 
data and recalculate. Use it to mask outliers and set up multiple 
standard curves on the same microplate. 

For quantitation, try any of 5 standard 
curve-fitting algorithms. Flexible data displays. 
Linear Quadratic. Semi-log. Log/logigit. 4-parameter logistic. Use Grey Scale for cytoproliferation studies, Ranged data for 
SOlTmax can also format your data in ASCII for use with hybridoma screening,Threshold . . . .  . display . fo! serology . . All display 
Lotus 1-2-3'or your own compatible data processing program. OF 

' 

Moving from data to results requires more than 
instrumentation.The new SOFTmaxmcontrols 
theVmaxmKinetic Microplate Reader, collects and 
analyzes endpoint and kinetic data, and delivers 
many usehl options for computing, plotting, 
displaying, printing and managing microplate 
assay data. All in one simple, menu-driven 
package. 

Evaluate SOFTmax on your 1BM"or IBM" 
compatible microcomputer. And find out how 
our powerhl microplate assay software can make 
a difference in managing data and results. 
Contact Molecular Devices today for a free 
SOFTmax demonstration diskette. 

~andSWm~arenwdema~ofMdec~~larDnicesCo@mtIon IBMisa 
rq&erednwdemark of lnternationnlB~cct~ne+~Macbines Co@mtion ~ o l m  1.2.3'isa 
rq&ered trahnark of l am I k ~ ~ e ~ n l  Corporation. 

Molecular Devices Corporation 
3180 Porter Drive 
Palo Alto. CA 94304 
(41 5) 493-0166 
(800) 635-5577 
(800) 635-5588 (within California) 
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For "1995, WI" will give you 
a world of understanding. 

Thousands of engineers and scientists are you can perform all sorts of data analysis in a 
using RS/1° software to get a better understand- fraction of the time it would take with conven- 
ing of their technical data. And now you can find tional methods. 
out why. Experience easy-to-use statistical and curve- 

For the first time, you can see fitting capabilities. And presentation 
why the RSI1 package has become quality graphics. Plots, graphs, histo- 
an industry standard in data anal- grams. This trial package does it all. 

Before long, you'll discover how 
RSI1 software can help you improve 
laboratory research, cut product de- 
velopment costs, and increase manu- 
facturing yields. And that's just the 
beginning. There's no telling what 
you can do with such a fast, powerful 
data analysis tool. 

And the $19.95 you pay for the 
trial version can be applied to the pur- 
chase of the complete RS/1 software 
package for the IBM PC AT and XT. * 

1-617-499-8200 for a credit card pur- 
fill out the coupon and send it in. 

RS/I sofhvare displays results in And find out how much of your world you 
tabular and graphical forms. can understand. 

Circle No. 260 on Readers' Service Card 

Just send for our new introductory trial ver- 
sion of RS/1 software. For $19.95, you get a spe- BBN Software Products 
cial demonstration version of RS/1 software with 10 Fawcett Street Cambridge, MA 02238 
data storage limitations. With this trial package, A Subsldlary of B O I ~  Beranek and Newman Inc 1 7 

.Or full equivalent with IOMB hard disk and 5lZKB memory. 
RSII is a reg- tdcmark of BBN Softwan RoduEtn Corpnauon. ....................... 

~nclosed find a check for $19.95 for the introductory version of RS/l 1 



Membrane vs. ~olystvrene based assays? 

S&S asked proteins 
to decide. 

We at S&S had a head 
start in developing an effi- 
cient and economic alterna- 
tive to standard ELISA 
testing. 

Because we know a lot 
about the behavior of 
proteins. 

We know their proper- 
ties. What they bind to. And 
what they don't bind to. 

It comes from the expe 
rience of thousands of dot- 
blots and "westerns" done 
with S&S products. 

So when we modified 
the Minifold I system for 
protein assays, 
the "opinions" 
proteins. 

And this is 

we already had 
of trillions of 

what they told us. 

HIGHER SIGNAL - LESS NOISE. 

MORE ACCURATE AND 
REPEATABLE RESULTS. 

You can't count on the binding 
characteristics of plastic supports. 
Binding varies from maker to 
maker. Plate to plate. Protein to 
protein. Ergo, results vary just as 
widely. 

But with Minifold filter-based 
assays, known quantities can be 
bound. And binding characteris- 
tics vary little from batch to batch. 

And results can be quantified 
by colorimetric and isotopic tech- 
niques, fluorography, scintillation 
counting or densitometry. 

BE'ITER ASSAYS, 
FOR THOUSANDS LESS. 

Unlike other systems, the 
Minifold I features both filtration 
and incubation in the same unit. 

Call for a paper comparing the 
features of both polystyrene-based 
and filter-based assays. Or just to 
talk about protein binding in 
general. We always welcome your 
questions and comments. 

That's because in addition to 
finding out what a protein might 
tell us, we're interested in your 
opinion, too. 

Schleicher a Schuell 

Polystyrene 96-well plates are 
excellent binders of proteins. Un- 
fortunately, they are also good at 
binding just about any other or- 
ganic particle with which they hap  
pen to come in contact. The result 
- higher background noise. 

With the S&S Minifold I sys- 
tem, modified for incubation, you 
can choose the substrate that has 
the highest binding capacity for 
the protein you are studying. With- 
out inhibiting biological activity. 

And with the Minifold system, 
noise and false positives are greatly 
reduced because of the low non- 
specific binding characteristics of 
S&S papers and membranes. 

The Minilold I consists of (1) the 96well sample 
plate, (2) the filter support plate and (3) the 
vacuum plenum. The accessory incubation 
plate (4) replaces the filter support during 
incubation. 

~eene,  NH 03431 806-245-4024 603-352-3810 
See us at ASCB, Booth X638.640. 
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A New Slant on Statistics 

Computing Resource Center 
10801 National Boulevard 
- 

LOS Angeles, California 90064 
I-800-STATAPC 
(In California, Alaska, and Hawaii: 
1-213-470-4341) 

Telex: 263-199-sTATAPc 1-800-STmC 
Circle NO. 216 on Readers' Serv~ce Card 

Microman1 ulatorS, 2' Microscope tages and 
Precision laboratory Tools  

Manual, DC or stepper motor m~croman~pulators and 
microscope stages 

Custom-made precision slides and positioners 

Micromanipulators and bases in-stock 
for immediate delivery 

Send today for thls catalog featur~ng 
hundreds of general and specla1 

purpose rn~crornan~pulators 

The stngle source - 
for as your rntcmrnan~pulator needs '= 

STOELTING 
1350 S. Kostner Ave Ch~cago, Hlinois 60623 

(31 2) 522-4500 

Circle No. 38 on Readers' Service Card 

Announcing a Conference on 
DIRECTIONS IN 

BIOSCIENCE: 
EsaiE3 

APRIL 11-15, 1988 
Newark, Delaware, and Philadelphia, Pennsylvania 

Speakers 
Kari Alitalo Klaus Mosbach 
Margareta Baltscheffsky Peter Nowell 
Baruch Blumberg Jorma Palo 
Kari Cantell Karl Paul 
John Eveleigh Per Petterson 
Kjell Fuxe Jan Ponten 
Paul Greengard Darwin Prockop 
Goran Holm Garry Rechnitz 
Leroy Hood Eero Saksela 
Leevi Kaariainen Jouni Uitto 
Kari Kivirikko Torsten Wiesel 
George Klein Hans Wigzell 
J.M. Lindstrom Morton Wikstrom 

This international event will be convened in 
commemoration of the 350th anniversary of Swedish 
and Finnish settlement in America and in recognition 
of the significant developments in human bioscience 
that have been made by researchers from the three 
countries. The speakers will focus, however, not on 
past achievements but on the directions bioscience 
will take in the next decade. Following are the session 
topics: 

Human Molecular Genetics 
Regulation of Immune Response 
Biotechnology: Tools and Applications 
Regulation of Normal and Abnormal Cell Growth 
Frontiers in Neuroscience 
Molecular Bioenergetics 

The conference is sponsored by the Academy of 
Finland, the Fox Chase Cancer Center, the Swedish 
National Committee for New Sweden 88, the Thomas 
Jefferson University, the University of Delaware, and 
the University of Lund and the Bioscience 88 
Conference. 

For registration materials, send name, address, 
telephone number, and organization to the following 
address: 

DIRECTIONS IN BlOSClENCE 
Office of Research & Patents 
210 Hullihen Hall 
University of Delaware 
Newark, DE 19716 U.S.A. 
(302) 451 -21 36 
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Send for free information! 

N\ICKO€L€CTKODES. INC. 
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(603) 668-0692 . 
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PICO-IN JECTOR 

Reproducible delivery 
Vacuum filllhold 0 

Call One Plaza Road, Greenvale, NY 11548 (516) 621-9190 
800-654-5406 TELEX: 645031 MED SYSTEMS FAX: 516-621-8503 

Maintains a data base of references 

ENZON'S 2ND CONFERENCE IN A SERIES Searches for any combination of authors, years 
of publication, reference title, publication title, "Innovations in Protein Therapeutics: keywords or abstract 

From Research to the Clinic" Formats bibliographies exactly as you want them 

December 8-11,1987 Reads your paper, inserts citations into the paper, 

Walt Disney World Resort and prepares a bibliography of the references 

Lake Buena Vista, Florida USA 

The field of peptide and protein therapy has expanded treAendously such as NLM, BRS and DIALOG (optional) 
over the past few years. Both heterologous and homologo(ls proteins 
are presently being considered for treatment of a variety of diseases. 
This conference is intended to address improvements in the pharma- 
codynamics, pharmacok~netics and immunology of proteins through IBM PC/XT/AT, MS-DOS, CP/M 80 . . . 
the following methodologies: 

Stabilization 
Modification: Polyethylene glygol (PEG). albumin 

RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . 
Encapsulation 

Controlled release VAX/VMS (native mode) . . . . . . . . . . . . 
Presentations will either review the current state of egch technology. 
or discuss the specific applications from the viewpoint ofbasic research. 
preclinical or clinlcal studies. 

For further information regarding this conference, pleasecall or write: 
M.L. Nucci. ENZON. lnc.. 300C Corporate Court. South Plainfield, e., Hartford, CT 06106 
NJ 07080 USA. (201) 668-1800. Early registration ends November 
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Introducing PolaBlue. 
The first and only 35mm 
instant white-on-blue 

slide film. 
It took Polaroid to develop 

this tremendous breakthrough. 
White-on-blue 35mm slides that 
you can now make instantly. 
Unique new PolaBlue 35mm in- 
stant film from Polaroid provides 
sharp, bright, high contrast 
slides of the highest quality for 
presentation or documentation 
in just minutes. 

You'll also find new PolaBlue 
is far more cost-effective than 
traditional methods of making 
blue slides -less than $1.25 per 
slide? So with PolaBlue and the 
Polaroid 35mm Instant Slide 
System it's easy to make white-on- 
blue slides in-house, in minutes, 
within budget. 

Pick up the phone now for 
technical assistance, more infor- 
mation or the Polaroid Profes- 
sional Film Center nearest you. 
Call toll-free 800-343-5000. 

For more information, mail this coupon 
to Polaroid Corporation, Dept. 676, 
P.O. Box 5011, Clifton, NJ 07015. 
Please send me information about: 
U New PolaBlue 35mm Instant Slides 
U The complete Polaroid 35mm 

Instant Slide System sc 

I Name 1 
1 Company I 
1 Address I 
I city I 
I State Zip I 
1 Telephone I 

"Polaroid"~"PolaBlue"'"01987PolaroidCorporation.*Basedoncurrentsuggestedlistprice. Circle NO. 261 On Readers' Service Card 



When it co::s to high-@ty pe~-?':s, 
r:cl::m wrote the book. 

A n d  the book, air pleased to 
report, contains more information 
and is easier to use than ever. 

As in previous years, the k h e m  
Catalog has the most up-to-date line 
of Bioactive Peptides, Submates 
and Synthetic Intermediates 
available. 

But the 1987-88 d o g  has even 
more. We've added molecular 
weightsforeveryproduct.We"ve 
added an easy-to-use alphabetical 
index. And to assist you in 
mearching new products, we've 
added litenitme references on new 
peptides 

In addition, the new Bachem ' Catalog featum hun* of new 
products, indudin& Magcrinins, - (? fMf4wwv 
F ~ ( l - P O ) , ~  rn 
and speci6c antagonists for 

For a free copy of the new 
Bachem 1987-88 Catalog, call 
us today. You'll see that finding 
high-quality peptides is now easier 
than ever. 

Circle No. 194 on Readers' smke Card 

BA CHEM ,Mc. 
FINE CHEMICALS 

W H E N  (UK) LTD. 
6 9 n i i h ~ ~ ~  EssexCBlO 1& 

0799 !!6%? TU(%!! &EM G Telefax (0799) 26351 

PHWA SRL In 
Via A r m ,  34, hl%Milaro. W i  
Tel. (02 4988405-434061 
hbx dl 31 5 PHlDEA l 
Telefax (02) 4897387 



the specialties you expect rrom RO 

six expanded sections-General b ~ i  
ics, Electrophoresis, Chromatography, 
Dyes and Stains. L a b ~ ~ ~ ~ ~ ~ ~ h d y t i c a l  
Standards and Biological Probes. And 
we're one supplier that's ready to product 
and deliver in about any quantity you 
want-gram, kilo or more. Lower pricing 
for volume. Call b r a  quote. 

Bhtrnan Kodak Company 1987 



The Image of Quality 

Introducing the IMT-2. 
The new inverted tissue 
culture microscopy system 
with extended routine and 
research capabilities. 
The quality of any microscope system relies on the interrela- 
tionship of optical performance, mechanical design and the 
component support system that increases its versatility as your 
needs grow. That is the Olympus IMT-2 advantage! 

Whether used for laboratory routine or research study, the IMT-2 
offers greater capability, its low-profile fixed stage and focusing 

optics permitting use with a large variety of vessels from ordi- 
nary slide to Petri dish and flask. A wide choice of components 
offers brightfield, phase contrast, differential interference con- 
trast, Nomarski, epi-fluorescence and polarizing microscopy, 
as well as parfocal multiple-format photomicrography and multi- 
ple unit viewing. Combined with built-in magnification changer, 
3-way light path selector and superior long barrel LB optics, 
IMT-2 represents a significantly advanced new generation in 
inverted microscope design ideally suited to cell manipulation, 
monoclonal antibody and tissue culture research. 

See for yourself by contacting Olympus Corporation, Precision 
Instrument Division, 4 Nevada Drive, Lake Success, New York 
11042-1179. Phone toll-free 1 (800) 446-5967 for demonstration. 

In Canada: W. Carsen Co., Ltd., Ontario. 

For information c i r c l e  reader service number 29 
For demonstration c i r c l e  reader service number 30 



Cut the sequencing story short 
while relying on your current know-how 

with our automatic sequencer 
GenoscopeTM helps you gain time in sequencing thanks to: 
automatic reading of the band pattern 
represented on the screen in real time. Your 
intervention is only required to remove 
ambiguities. The computer will assist you in 
data analysis. 

shortened run time due to : 
16 cm long gels, 
continuously optimized migration speed of 
the bands. 

increased reliability due to : 
automatic control by computer, 
elimination of gel handling. 

well mastered techniques used: Maxam and 
Gilbert as well as Sanger. 
Genoscope's built-in detectors. You no 
longer need long gels and gradients. 

Moreover, GENOSCOPETM offers you increased safety by reducing the handling and 
the quantity of labelled products used. 

For M e r  information please contact, GEN@FOU 
CP 239 -CH-1212 Grand-Lancy l/Gen&ve, Switzerland - Tel. (022) 71 44 44 - Telex 423 082 gfit ch. 
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The brand new VWR Scientific what the catalog, complete with 50,000 items 

210,625 to meet your every laboratory need. 
Fkom the basics such as chemicals, best suppled PH meters and laboratory furniture 
to sophisticated instrumentation scienhsts and supplies for cell culture and are reading. hybridoma work, electrophoresis, 
chromatography and ultrafiltration. 
Specialty products for molecular 
biolog3: immunology and protein 
chemistry.. . 

To make sure these products 
reach your laboratory when you 
need them,VWRmaintains 27offices 
across the countq and large in- 
ventories at local warehouses.This 
means that most of your orders 
are filled immediately from stock. 

We also want our customers to be 
the first to know about new products, 
special promotions, seminars and 
important new reference books. Six 
times a year, our VWR Laboratory 
Showcase arrives at laboratories, 

packed with information about the 
latest developments-in laboratory 
safe& computerized procurement 
and inventory management.. .A 
recent issue, for example, features 
an expanded section on our growing 
line of products used in 
biotechnology. 

Become the 210,626th best sup- 
plied scientist. Send in your reader 
service card and ask for a FREE sub- 
scription to Zke VWR Laboratory 
Showcase. 

VWR. 
Way's 
Biotechnology 
Supplier. 

I? 0. Box 7900 
San Rancisco, CA 94120 
800-634-5423 619-259-1015 (In California) 
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. *a  ABOUT ANALYZING 
You might be spreading-your YOUR DATA. s~readsheet a little too thin. Or 

maybe you're starting from scratch. But if you're serious 
about data analysis, you're ready for SPSS/PC+" -a full 
software family that brings you eight high-powered ways 
to complete any data analysis task. 

Enter it. SPSS Data Entry II" is a fully integrated data 
entry, cleaning and editing tool. 

Analyze it. The SPSS/PC+ base package provides a 
powerful array of statistical and reporting procedures. 

Picture it. SPSS/PC+ Graph-in-the-Box" featuring New 
England Softwares Graph-in-the-Box" offers full color 
"snapshot" graphics. 

Examine it. SPSS/PC+ Advanced Statistics" lets you 
get more serious with your data. 

Predict it. SPSS/PC+ Trends"-our latest option-is the 
complete time series analysidforecasting tool. 

Table it. SPSS/PC+ Tables" produces presentation- 
ready tables instantly. 

Chart it. SPSS/PC+ Graphics" featuring Microsoft" 
Chart creates showstopping graphs and charts. 

Map it. SPSS/PC+ Mapping" featuring MAP-MASTER" 
creates maps where vast amounts of data can be sum- 
marized and presented in one, simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VALUE PLUS" plan. And 
SPSS now offers a SPSS/PC+ version for Novell LANs. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details, contact our Marketing 
Department. CALL 113121329-3319 

SPSS Inc. 444 North Michigan Avenue. Suite 3000 Chicago. Illinois 6061 1 
In Eumpe: SPSS Europe BY PO. Box 115 4200 AC Gotinchem, The Netherbnds Telephone: + 31 18303671 1 TWX: 21019 

SPSS/PGt~nsonIBM~I~wimhardd'&.ContadSPSSIncIwcanpaWle ' SPSS/PC+ SPSS Data Mry ll SPSYPC+ G ~!-lhe&~, SPSS/PC+ Advancad 
SPSS/PGc Trend$SPSS/PC+ TaMe$SPSS/PC+ GraphiiandSPSYPC+ ~ ~ d S P S S k V A l u E P U L S i s h t r a d e m a r k d ~ I m C h a r t a n d M i c r o s o n a r e ~ d  
M i  Ihpmbm. MAP-MASTER is a trademark d AshbmTaB. GGraphin-theBoot is ambmah d New England Wtwm, Inc 01-7 -9Iw 



6,12,24 wells. 96 well TC & ELISA 15,50,250 mL 35,60,60 (w/grid), 100 mm 25,75,150 cm2 

Buy three cases of tux, or these products for a case total 
more of these quality of three. We'll send you a 
Corning Orange plastic Corning Orange T shirt abso- 
products. 

Corning or distrib 
Get a Corning Orange utor rep for full product 
T shirt free. details. Ask for our latest 

lhke your pick from the biotechnology catalog. 
full array of Corning pon with proof of 
multiple well plates, 
centrifuge tubes, and tissue 
culture dishes or flasks, Offer good through 30 .. -" 
Mix and match two or more of _> 1 

------------------------ u ------------------------ SE-10-87-CB 

SEND CI TODAM 
Here's my proof of purchase for a minimum of three cases of Name 
these Corning Orange plastic products. Send me one T shirt Title 
free. Company 
Size: Small Medium Large X Large Address 
Offer good through 30 November, 1987. USA, Canada only City State Zip- 
Mail coupon and proof of purchase to Corning Orange 
T Shirt Offer, PO. Box 10484, Rochester, NY 14610. 

Phone I 1 

Circle No. 183 on Readers' Service Card The Most  Trusted Tools Of Science 

Sc~ence Products 
a CORNING Laboratory Sc~ences Company CORNING 
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Course Announcement 

FUNDAMENTAL 
NEUROBIOLOGICAL 
APPROACHES 
TO DISEASE: 
Neurodegenerative Diseases 

January 17-22,1988 

The Neurosciences Institute will 
sponsor a course emphasizing 
the disease process as an object 
for biological research. The pur- 
pose is to introduce scientists to 
the basic physiology and path- 
ology of a selected group of 
human neurodegenerative dis- 
eases and to the opportunities 
they provide for solving funda- 
mental biological problems. 

This intensive course will focus 
on Alzheimer's, Parkinson's, 
and motor neuron diseases, re- 
viewing both clinical phenom- 
ena and pertinent areas of basic 
neuroscience. The course for- 
mat includes lectures, clinical 
case presentations, and small 
group discussions. Instructors 
include David Anderson, Anders 
Bjorklund, Benjamin Bunney, 
John Growden, Mark Gurney, 
James Gusella, Zach Hall, Thom- 
as Jessell, Joseph Martin, Donald 
Price, Peter Spencer, Stephen 
Waxman, Mark Willard, and 
Michael Zigmond. 

Applications are invited from 
scientists with advanced training 
and experience in neuroscience 
or related biological sciences. 
Participants' expenses will be 
reimbursed by the Institute. 

For application forms or further 
information, please write to Dr. 
W. Einar Gall, Research Diredor, 
The Neurosciences Institute, 
1230 York Avenue, New York, 
New York 10021, or telephone 
(212) 570-8975. 

- -  - - 
i - -  === --- - -- - -- - -- . --- - == - -- -- -== 
=== - -- -- -- -- == 

The Neurosciences Institute 
of the Neurosciences Research Program 



PRECISION" SHIPPING IN 72 HOURS 
OR YOU SAVE $100 

New Precision@ Incubators. It's Right From Precision Scientific 
Stocked TO Deliver. We've built more quality constant temperature equip- 

we guarantee your new precision" incubator will be ment for the lab than anybody else in the business. 

I 
shipped within 72 hours of the time your distributor Made in America, for nearly 70 years. Fast, responsive 

gets the order. If your distributor is temporarily out of Service is just a phone call away. 
stock, call Precision and we'll ship for your distributor Talk to your distributor rep. Call us at 800-62 1 -8820. 
within 7 2  hours. If we fail, you'll save $100 on your next Or Send for more- 
purchase of Precision ~roducts. I 
' We can make this most time'y guarantee because 

The Recision Scientific 72 hour shippingguorontee is good we've just built a huge volume of newly updated throughout all of 198 7. 
Precision incubators. and our distributors are stocking - 
up so they can serve you quickly. 

Low watt density heater 
a broad surface area fr\r c* 

1 
that:! garig9o . ,co?V$I , ,? 



Above: A reconstruction of Ichthyostega, the 
"missing link" between fishes and amphibia. 
Left: An example of a- MacroGene homology I search with DNASIS aj2ware and a CDROM 
disk. In the LKB MacroGene Workstation, 
there are no "missing links". 



The short-legged fish on the facing page 
is Ichthyostega, the oldest known four- 
footed animal. Until fossils of this meter- 
long creature were found, he was one of 
evolution's missing links. Too bad 
there's none of his DNA to analyze! On 
LKB's new MacroGene Workstation, his 
evolutionary relationships could be eval- 
uated quickly with the sequence infor- 
mation on the unique CD-ROM Laser 
Reference Disk. 

Not only does the LKB MacroGene 
Workstation let you study intergenic 
relationships easily - it fully equips you 
to achieve optimum results at every step 
in DNA sequencing. From start to finish. 

You can cast flawless ultrathin and 
wedge-shaped gels, as thin as 0.1 mm, in 
seconds. Maximize both resolution and 
the number of readable bases by drying 
your gels down to a very thin film. Carry 
out dideoxy reactions in a single dish. 
Load radioactive samples into 0.2 mm 
gel slots, with no risk of breaking a tip. 

You can also read a longer DNA se- 
quence rapidly and transfer it directly in- 
to your personal computer for analysis 
with user-friendly DNASIS* software. 

DNASIS has all the functions 
needed to manipulate and evaluate 
large amounts of data in little time at  
all. It enables maximum matching, au- 
toconnection of shotgun sequence frag- 
ments, control element search, automat- 
ic generation of restriction maps from 
gel data, reformatting of external files, 
and scores of other routines. And DNA- 
SIS alone offers you instantaneous ac- 
cess to the complete GenBank and 
NBRF databases, both on one laser disk. 

MacroGene is the only DNA sequenc- 
ing system you can buy which has no 
missing links. See for yourself! Ask your 
nearest LKB representative today for a 
MacroGene brochure and a DNASIS 
demonstration disk. 

DNA915 w a trademark of Hitachi SopcUare E&mering 
Sy8tems. Lld GenBad w a registered trademark of NIH. 
** MacmMould is baaod on an invention of Dr. W. Aneorge 
Rig& are held by The European Molecular Biology Labor& 
ry, Heidclbrrg, FRG. 

There are no missing links 
in a MacroGene Workstation 

For sequencing reactions: the 60-well LKB 
MicmSample Plate. 

u 
For casting and mou 
the LKB MacroMouldm System. ** 

For loading: the LKB Sequencing Syringe, 
with unbreakable, exchangeable needle. 

For heat control: tne u r r  ~nerwwstatic 
Plate or Isothermal Plate. 

. % 
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I 
For f a t  data input: the WCB MacroReadm 
Digitizer and Light Table. 

For analysis and comparison. DNASZS 
software and the compact h e r  disk. 
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Norway (02)54 90 95 People's Republic of China (Beijing) 89 06 21 Sovjet Union (0951 255-6984 Spain (03)230 05 01 Sweden (08)799 80 00 
Switzerland (01 1821 18 16. United States (0201 1457 80 00 West Germany (0761 )490 30. Over 60 qualified representatives throughout the world. 



Your Personal Copy 
of the New 

ICN Biomedicals Combined 
Reference Catalog 

Is Waiting. 

Ask for your 
free copy 

today. 

Services, Enzymes, Human IgG Subclass Kits, Growth Factors and-other Tissue 
Culture Reagents, Laboratory Accessories, NMR Solvents, Electrophoresis Reagents, Ultra Pures, 

Aluminas, Silicas, Animal Research Diets & Components, Pipetting Instruments, Gamma Counters, lmmunodiagnostic 
Reagents, Automated RIA, Immun0chemicals, lodinated Products, Standards/Sources, Nuclides, Liquid Scintillation 

Cocktails, 3%-, 32P-, 14C-, and 3H Labeled Compounds. 

4dhfilE - 

IcN Biomedicals, Inc. (800) 854-0530 RO. Box 19536, Irvine, CA 92713 ,,,,Ed 
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ASSOCIATESHIP 

FOR Ph.D 81 M.D. SCIENTISTS 
The National lnstitute for Occupational 
Safety and Health announces outstanding 
opportunities for research in: 

ERGONOMICS 
PSYCHOLOGY HEALTH PHYSICS 
BIOACOUSTICS EPIOEMIOLOGY 

The National Research Council in coop- 
eration with the National Institute for Oc- 
cupational, Safetyand Health, Division of 
Behav~oral and B~omedical Research in 
Cincinnati, Ohio will offer competitive 
research awards in 1988 for independent 
scientific research. Recipients will be free 
to work on problems of their own choice 
as guest investigators at NIOSH. This pro- 
gram is open to experienced senior scien- 
tists as well as to recent PhD and MD 
graduates. Stipends begin at $27,150 for 
recent graduates and are appropriately 
higher for seniors. Relocation reimburse- 

I 
ment and funds for professional travel on 
tenure are available, and a health in- 
surance program is offered. 

For turfher information and application 
materials please write to: 

Associateship Programs (GFI, Room 424) N12 
NATIONAL R E S E ~ W C ~ ~  CouNaL 

2lOl Constitution Avenue, N.W. 
Washington, D.C. 20418 

Deadlines for application are 

ENGINEERING 
FOUNDATION 

AND 
GENENCOR, INC. 

are pleased to announce 
the 

1987 Award in 
Enzyme Engineering 

To 
Ephraim 

Katchalski-Katzir 

1985 - Klaus Mosbach 
1983 - lchiro Chibata 

ENGINEERING FOUNDATION, New York 

~ I m s p r , m ~ m d d . w -  ~ h r d p c t m n 8 n d o p t i m l m k r o ~ o p y ~  
ino iL mrn anu d e  w odmt.tkn. rnmcmswnk m. CAT xans. I 

* Exclusive pneumatic joystick control 
X, Y and Z axis movement 
Essentially zero drift 
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Cuts fresh or fixed tissue evenly from 
20 microns up 
Sections in fluid bath with vibrating 
blade 
Simple, precise adjustments 
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Detalled lltemiure available. 
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(314) 291-0198 



Forum '87 : 
Students and 
Science Learning 
20-21 November 1987 
Hyatt Regency Crystal City 
(Adjacent to National A~rport, Washington, DC) 

The National Forum for School Science provides an annual opportunity for teachers, 
scientists, science educators, and other individuals to analyze and discuss key issues, 
and to focus attention on the most enduring concerns and most promising new 
directions in science education. 

Forum '87 Program 

OPENING ADDRESS: What Do We Want Students to 
Learn? 

PANEI.: Perspectives on Science Learners - The 
speakers in this session will present some of the 
different ways of thinking about learners: as con- 
structors of knowledge, as processors of informa- 
tion, and as products of social and cultural in- 
fluences. How these different perspectives affect 
science education policy and practice will be the 
topic of the ensuing discussion. 

LUNCHEON ADDRESS: Diversity Among Learners 

PANEI.: Information Needed to Develop Practice 
and Policy - Following a brief analysis by edu- 
cators and policymakers, Forum participants 
will break into groups to discuss the types of in- 
formation they need about students and learn- 

ing. The focus will be on identifying research 
(such as demographic data, science aptitude, 
attitudes toward science, etc.) that will enable 
them to make informed policy and practice 
decisions. 

PANEL: Environments and Strategies for Effective 
Science Learning - The environments and strat- 
egies for science learning can be based on our 
conceptions of science, or on our knowledge 
about how people learn. This panel will explore 
the differences and similarities between these 
designs, and ask if there are optimal systems. 
Particular attention will be paid to the practical 
considerations imposed by school structures. 

SUMMARY DISCUSSION: Developing Practice and 
Policy That Adapt to Science Learning Goals 

Register today by completing and returning the form on the next page. For more 
information, contact the AAAS Office of Science and Technology Education, 1333 H 
Street, NW, Washington, DC 20005; (202) 326-6620. 

American Association for the Advancement of Science 
SCIENCE, VOL. 238 



Advance Registration Form NS3 

AAAS Forum '87: Students and Science Learning 
20 - 2 1 November 1987 + Hyatt Regency Crystal City, Arlington, VA 

(Adjacent to Natlonal Airport, Wash~ngton, DC) 

Mailing Address $125 Full (meals included) $ - 
(street and number) 

Name 
(Idst) fflrst dnd lnltldl) 

Affiliation Registration Fees 

(city) (state & 71p) (telephone number) 

All registrants will receive a program, registration badge, and This Year in School Science 1987: Students and Science Learning. 
Registration is limited; preregistration form and payment must be received by 30 October to ensure receipt of advance materials. 
Registrations received after 30 October will be held at the AAAS registration desk in the Hyatt Regency. Refund Policy: If 
cancellations are received by 30 October, advadce registration and meal ticket fees will be refunded after the Forum. No refunds will 
be made on cancellations received after 30 October. 

$90 Partial (without meals) 

$ 45 Student (without meals) - 

Check enclosed or charge to my VISA or MasterCard 
(no other cred~t cards accepted) 

Card No. Expiration Date 

Cardholder's signature 

Check here if you need special services due to a hand~cap. We will contact you before 
the meeting. 

Mail top half (registration form) to: AAAS, Forum '87 Registration, Room 830 
1333 H Street, NW, Washington, DC 20005 

Separate Meal Tickets 

$ 20 Lunch, Friday (20 Nov.) - 

$ 20 Lunch, Saturday 
(21 Nov.) 

TOTAL $- 

Hotel Reservation + Hyatt Regency Crystal City 
AAAS Forum '87 + 20 - 2 1 November 1987 

Reservat~ons rece~ved after 30 October cannot be guaranteed 
Send confirmation to: 

Name Street 

City State Zip Telephone No. 

Other occupants of room: Name Name 

Special housing needs due to handicap: 

Room: Single ($75)" Double ($85)" "Add 4.5% VA sales tax and 5% occupancy tax. 

Arrival: Date Time Departure: Date Time 

Please list definite arrival and departure dates and times. Check-in time is 3:00 p.m.; check-out time is 12 noon. Reservations will be 
held until 6 p.m. only unless guaranteed by one of the credit cards below or one night's deposit is received. Failure to cancel 24 hrs. 
prior will result in one night's charges. 

American Express Diner's Club Number Expiration Date 

Carte Blanche Mastercard Cardholder's signature 

Deposit (check) for $ enclosed. Make check payable to Hyatt Regency Crystal City. 

Mail bottom half (reservation form) to: Reservations, Hyatt Regency Crystal City 
2799 Jefferson Davis Hwy., Arlington, VA 22202 

16 OCTOBER 1987 AAAS MEETINGS 403 



Binary/ternary gradient progammer, programmable pump, 
variable detector, recorder, valve, column. 

Isco chromatographs offer top value. 
An Isco single-pump ternary or dual- 
pump binary gradient system complete 
with IBM computer can give you greater 
performance and capability than the two 
top-selling systems that cost much more. 
You'll get great value with any Isco HPLC 
system: analytical, microbore, or prep; 
stainless or inert. 

With top performance. ~n ~ s c o  system 
gives you a precision pump that can be 
programmed to change flow rate based 
on either time or volume delivered. A 

Dual programmable pumps, vmable detector, valve and column Includes 
ChemResearch" data management/gradtent software and color monttor 
optlon Now wtth IBM System 2/Model 30 and pnnter 

sensitive, stable 190-to-750 nm detector Find out how much value Isco gives you 
with flow cells down to 0.1 2 pL And a by sending for a comparison of the lead- 
complete, powerful data management ing HPLC systems. We'll also include our 
system that is actually easier to use than 80-page general catalog and 
many simple integrators found in other 48-page HPLC catalog. Call 
chromatographs. toll free (800) 2284250 

(except NE, AK) or write: 
And top reliability. we've made over ~sco, Inc., P.O. BOX 5347, 
50,000 detectors, pumps, and related lsco Lincoln, NE 68505. 

instruments to earn our reputation for 
dependability. We back it up with the 
best system warranty offered anywhere 
-three years parts and labor. 
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A full line of quality cells: 
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?ME MICRO-$LAB TABLES 
u 

Higher performance ... more options, more features 
The new TMC Micro-g Series 63-500 lab tables with advanced Gimbal Pistonm isolators 
achieve highest attenuation of both vertical and horizontal vibration. Features include new 
leveling feet, new 2" thick, high-stiffness, highly damped stainless steel top with rounded 
seamless edges and corners. 

Options offer added utility and convenience: armrests, shelving, choice of top 
surfaces, casters, equipment support bars, Faraday cages. Sizes from 25" x 36" to 
36" x 60". Write or call for new product bulletin No. MG30-86 and price list today. 

Technical Manufacturing Corporation 
15 Centennial Drive Peabody, MA 01960 
Telephone: 617-532-6330 Telex: 95 1408 

Try A New 
Approach to 
Life Sciences- 
Search STN 
International"! 
Search STN International online 
to get effective answers to your 
life science questions. Stay 
current on new developments 
in fast-changing fields such as 
biotechnology, pharmaceuticals, 
forensic science, and 
immunology. 

More than one-third of our CAS 
ONLINE@ database contains life 
science information. Try BlOSlS 
Previews? and our newest 
file, BIOCAS, the link between 
BlOSlS Previews and CAS 
ONLINE. All searchable with 
only one command language 
on STN! 

Please fill out and clip this 
coupon today 

YES: Please rush me my 
FREE STN information 
packet. 

Name 

Oraanization 

Address 

Mail to: 

STN International 
Marketing, Dept. 33886 
2540 Olentan River Road 
I? 0. Box 022 8 
Columbus, Ohio 43202 USA 

INTERNATIONAL 

Circle No. 7 on Readers' Service Card 
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DNASTAR P U Z S E  '" 
The FIELD INVERSION GEL 

ELECTROPHORESIS CONTROLLER 

* Se rates Large 

Yeast 
~&??.lolecules as 
described b 

Chmrnosoma G Carle hrl ?rank h Ladd 
Ssparatlon M. ~lsori,~cience' 

232:65 

Basepairs 
1,500,000 

Fully programmable 
pulse ramps Basepairs 

873,000 

485.000 

Precise timin to 
50 millisecon!s 

Sample preload 

Automatic shutoff 

Runs four 
independent els 
simultaneous\ As long as necessary, at selected speeds, the Burrell Shaker 

duplicates hand mixing's swirling action, assuring faster, mon 
complete mixing. The swirling motion is consistent at every 
speed, so you can replicate exact operations. 

Burrell's Shaker Build-Up@ System lets you add separatory 
funnel supports, longer side-arms, platforms, and clamps. The 
Wrist-Action" Shaker can hold from 4 to 24 Erlenmeyer flasks, 
up to eight 250 ml flasks, and separatory funnels as large as 
2,000 ml! 

Write or call for our brochure on the only Wrist-Action@ 
Shaker on the market. 

Lanes run straight 

Adapts easil to 
standard and power gefbo?es supplles 

AVAILABLE ONLY FRQM DNASTAR 
Under l~aense from Field Inversion echnolgles Corp. 

St. LOUIS. MO (G.Carle.M. Olson patent pend~ng) 

565-569 Chiswick High Rd. 1801 Universi Ave 
London W4 3AY ENGLAND Madison WI 5370r USA 
(UK) 01-994-0619 (608) 233-5525 

BURRELL CORPORATION 
2223 Fifth Avenue, Pittsburgh, PA 15219 
Telephone: (412) 471-2527 
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I ""- I SEM COLD STAGE 

MMRTechnologles proudly Introduces Other features include: Kfl-ra' 9 
the SEM Cold  Stage System, a unlque, , I 

SEM-attachable cold stage that allows you ' R~l't.ln mlcromln'ature loule-Thomson 
14*i \ r~er l tn Koad # A  5 

to  study mounted samples at precisely refrNgeratOr 'R0K4u0K' Mounflmn v8,.- calllnrniawwl 1712 u s A 

controlled temperatures - the ' Radlatlon shielded Cold Stage with lcm ?phone 1 4 1 ~ 1  %i? %111 I.+. 1 ~ 8 1 7  ~ a ) :  14151 962 w7 

grounded cold pad inqlnnd A d  t l r r l ro  Opl#r% Tarporley 
use o f  l ~ q u i d  nitrogen. lapan AHI TradmqCompany L I ~  O s a k a  - Couples with standard SEM spcclmen mount, hila L 5 \l lpn~l~i< in<~rurn~~nl<~<, N- ~ k t h ,  

The system ~nc ludes MMR's K-20 Temper- offers full rotatlon and tdt of stage 
ature Control lerwl th IEEE-488 (CPIA) and . 5 ,mute cooldown12 watt capaclty now available Askabout ourHall5ystem. Low Temperature 
RS-232 computer interfaces. on ALL MMR refr~gerators Mfrro Probe lor DLTSand X-Ray D~lfractomeler 
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Protein Separation 
Ion Exchange 
Preparative HPLC 

(weak anion exchange) 

Analytical Conditions: 
Column: 10 mm x 250mm. 15rm 

BAKERBOND WP-PEI 
(Cat. #7278-0) 

Mobile A = 25mM Tris. pH 7.5 
Phase: B = 3 M NH,OAc, pH 5.8 
Gradient: 0% B to 100% 0 in 1.5 hours 
Flow Rate: 8 mllmin 
Pressure: 50 ps i  
Detection: UVat 280 nm; 2 AUFS 
Sample: 48 mg total protein 
Peaks: 
1. Cytochromec 8. a,-acidglympmtein 

(Horse hean IypeVI) (Human) 
2. a-Chymotrypsinogen 9. plactoglobulin B 
3. Carbonicanhydrase (Bovinemilk) 

(Bov~neeyhrocyte) 10. pLactoglobulln A 
4. impur~ty 7 Bovinemilk) 
5. Impurity 171 71.6epsin Repun@ lsoryme 
6. Conaibumln (Bovinemilk) 12. Pepsin {RepuriS@&qme] 
7.0-lactatbumin 13. Pepsin (RepuriW iwqme) 

(Bovnemilk) 14. Calmodul~n (Bovine brain) 

Turn each of your separations 
into a masterpiece ... use 
BAKERBOND*. 

The BAKERBOND Universal 
Family of Chromatography Media 
offers different particle sizes of 
wide-pore silica using the same 
surface chemistry ... to facilitate 
scale-up, obtain high recoveries, 
and increase throughput. 

For technical assistance or order- 
ing information on the entire 
BAKERBOND family of silica-based 
bonded phases for protein analysis 
and purification, call toll free 
1-800-JTBAKER (1-800-582-2537); 
in NJ 201-859-2151; FAX 201-859-2865 
Telex 299514 BAKR UR. 

J.T. Baker Chemical Co. 
222 Red School Lane 
Phillipsburg, NJ 08865, USA 

JT Baker Chemicals B.V Ri'sterborgherweg 20 7400 AA 
delen~er, Holland, PO. Bo;(l, \el (5700) 87500. ~e iex  49072. 
'BAKERBOND and BAKERBOND Wide-Pore (WP) are 
trademarks of J.T. Baker Chemical Co. 
O 1987 JT Baker Chemical Co. All rlghts reserved. 
+O.R. Nau. BioChrornatos7raDhv (submitted) 
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Non-derivatized Sample 
Chiral Separation 
HPLC 

Introducing 3 new chiral columns from 
Daicel Chemical Industries 

CHIRALCEL OD for p-adrenergic block- 
ing agents 

CHIRALPAK WE(-) for amino acid, malic 
acid separations 

CHIRALCEL CA-1 for a wide varietv of 
aromatlc compounds. 

BAKERBOND Chiral Phase* products 
can be used to seDarate a w~de varletv of 
enantiomers. 

CHIRALCEL" and CHIRALPAK" 

O :%?prised of optically active 
polymethacrylate (CHIRALPAK) or cellulose 
derivatives (CHIRALCEL). These highly 
resolv:ng ctiiral phases offer unique s6para- 
tions of enantiomers with either nonoolar 
or polar mobile phases. 

CHIRALPAK WH, WM, and WE(-) 
Comprised of ligand exchangers. Pro- 

vides resolution of many unmodified 
racemic a-amino acids. 

PIRKLE-TYPE COUlMNS 
Comprised of DNBPG and DNBLeu. Pro- 

vides the largest number of documented 
separations with nonderivatized and 
derivatized compounds. 

For technical assistance or orderin infor- 
mation on the entire line of BAKERB~ND 
Chiral Phase Products, call or write 
JTBaker Inc. 1-800JTBAKER 
(1-800582-2537); in NJ 201-859-2151: FAX 
201-859-2865, Telex 299514 BAKR UR. 

J.T.Baker Inc. 
222 Red School Lane 
Phillipsburg, NJ 08865, USA 
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Designed to Freeze. 
Monitored For Safety. 

Priced To Sell. 

Bio-Freezers. Zero to - 13soC 

there are even more reasons to 




