


Molecular Biology - 
pure and simple. 
Modem molecular biology is both 
dynamic and demanding. Today's 
researcher must manage an 
enormous number of different 
genomes and enzymes, as well as 
other biomolecules. 

At Pharmacia LKB, we're 
committed to taking the risk out of 
molecular biology. We do this by 
providing automated procedures 
and easy-to-use kits containing 
everything you need for a good 
result. Nothing more or less. 

Each kit has been designed to 
Complex protocols can take provide an optimum solution to a 

weeks to perform. Careful attention particular application problem - 
to thousands of details is essential. pure and simple. They take you 
Enzymes, nucleotides and other from precise sample preparation, to 
agents must be free of secure reaction chemistry, and on to 
contamination. a thorough and accurate analysis. 



At the same time, the kits 
themselves are structured to fit 
logically together. The result is an 
integrated, systems approach that 
improves efficiency as well as 
convenience. 

Our high-quality products are 
backed by know how built upon 
decades of experience in managing 
biomolecules. Particular expertise 
in protein separation technology 

provides researchers with the 
highest possible purity in restriction 
and modifying enzymes, cloning 
vectors, nucleotides, and other 
chemicals and reagents used in 
molecular biology. 

If you use molecular biologist 
techniques, and don't have time to 
waste, the solution is pure and 
simple. 

We help you manage g 
biomolecules. 
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:OVER Advances in genetic engineering are bringing new variations of naturally 
 curr ring species to the research laboratory and into the field for testing and 
narketing. This issue of Scietice focuses on the applications of this technology that 
.re alreadv available and the prospects for the future. See page 1275. [Illustration by 
jonna Wil Iliams] 
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Human gene therapy 

A CCEPTANCE of gene therapy as a 
reasonable method for treating 
various human diseases and con- 

ditions has been growing. Unlike other 
therapies that treat symptoms, gene 
therapy would get at the root cause of a 
diseasc. Gene therapy includes the re- 
pair of aberrant genes or their replace- 
ment with genes that have normal struc- 
tures or that function properly; in the- 
ory, it could be used for correcting 
genetic defects, for treating malignan- 
cies (diseases in which eene exoression 
appears to be pathologiz), and &en for 
altering the genes of infectious agents 
so as to reduce thcir oathoeenicitv. 
Friedmann describes a n&nberoof tech- 
nical advances that have been made in 
gene therapy, some immediate goals of 
genc therapy, and some ethical issues 
that are surfacing and must be ad- 
dressed as the vision of gene therapy 
gets closer to becoming a reality (see 
pagcs 1233 and 1275 to 1317). 

Fuels for fertility 

F ERTILITY problems have been 
noted among lean female athletes 
and dancers, women with eating 

disorders, and food-deprived animals. 
The problems were thought to be 
caused simply by individuals' low body 
weights. However, experiments in ham- 
sters suggest that it is the availability of 
metabolic fuels--derived from sugars or 
fatty acids in the diet or from fatty acids 
stored in adipose tissues-that deter- 
mines whether sexual cycling will occur 
(page 1326). Three measures of sexual 
readiness were followed--ovulation, 
vaginal discharge, and lordosis (arching 
of the back that indicates receptivity). 
Femalc hamsters were sexually receptive 
whcnever at least onc fuel source was 
available and wcre not receptive when 
inhibitors blocked metabolism of both 
sugars and fatty acids; a prerequisite to 
sexual cycling is therefore fuel availabil- 
ity, not some critical body weight or 
ratio of fat to lean. Schneider and Wade 
note that reproduction in many marn- 
mals can bc put on hold when energy is 
needcd for survival, for example, for 

enduring cold winters. Similarly, 
monthly cycling may cease in thin wom- 
en whose limited fuel supplies are being 
expended for other (for example, athlet- 
ic) purposes. 

Resetting human clocks 

I N just 2 to 3 days, it is possible, 
with bright lights, to reset the hu- 
man internal circadian pacemaker to 

a new, desired daily pattern (page 
1328). Manipulation and adjustment of 
the pacemaker could be a great help to 
travelers who experience jet lag, to shift 
workers, to people suffering from cer- 
tain sleep-wake disorders, and to indi- 
viduals who perhaps experience "sea- 
sonal depression." Ln experiments with 
healthy subjects, Czeisler et al. show 
that the timing of exposure to bright 
light, indoor light, and darkness is key 
to determining how quickly the phase 
of the rhythm will be shifted and which 
direction-forward or backward-it 
will move. Body temperature, which 
drops to its daily low 2 to 3 hours 
before normal wake time, was used as a 
proxy for the internal pacemaker's 
rhythm; the daily rhythms of two other 
markers-urine output and plasma cor- 
tisol levels-shifted coordinately with 
shifts in body temperature, indicating 
that all three parameters are driven by 
the same pacemaker. The extreme light- 
sensitivity shown by the human pace- 
maker, a sensitivity that only insects and 
plants were thought to possess, indi- 
cates that the pacemaker is quite flexible 
and has great potential for change un- 
der the right inducing conditions. (See 
also page 1256.) 

Troublesome antibodies 

N OT all antibodies that are pro- 
duced during viral infections 
help curb infections; some ac- 

tually enhance the ability of viruses to 
enter cells (and then to proliferate and 
spread). The immune phenomenon of 
enhancement poses difficult problems 
for vaccine development because a safe 
vaccine must elicit only protective anti- 
bodies; it is necessary to identifjr viral 

antigens that elicit enhancing antibod- 
ies and exclude them from vaccine prep- 
arations. A case in point is a vaccine for 
AIDS. Blood from patients with AIDS 
and from animals infected with the 
AIDS virus often contains enhancing 
antibodies. Homsy et al. found that 
complexes of enhancing antibodies and 
viruses attach to FcRIII receptors on 
the surfaces of macrophages (page 
1357) ; other cells in the immune system 
also have FcRIII receptors (including 
lymphocytes, which play several key 
roles in AIDS). The experiments sug- 
gest that it may be necessary to block 
two kinds of receptors in order to pre- 
vent the AIDS virus from spreading in 
an infected individual-the FcRIII re- 
ceptors to which viruses complexed 
with antibodies bind and a second re- 
ceptor to which viruses bind when they 
enter cells on their own. 

Damage from PCP and 
M K.80 1 

A drug that has been under consid- 
eration for use in the treatment 
of neurodegenerative diseases 

may be too dangerous to use; although 
MK-801 provides protection to the ner- 
vous system-it interferes with excitato- 
ry and toxic actions of certain amino 
acids-it also produces major (though 
reversible) morphologic changes in cer- 
tain brain cells (page 1360). MK-801 
binds to the receptor in the brain used 
by PCP, which is a potent street drug 
that can induce psychotic behavior. 
Studies by Olney et al. indicate that 
MK-801, PCP, and two other com- 
pounds that have &ity for the "PCP 
receptor" are all toxic for nerve cells in 
restricted regions of the rat brain-the 
posterior cingulate and the retrosplenial 
cortices. Cells fill with large vacuoles 
and lose mitochondria (structures that 
contain metabolic machinery). Because 
the psychotic behaviors induced by 
PCP-type drugs resemble behaviors 
characteristic of schizophrenics, it is 
conceivable that endogenous substances 
like PCP induce psychoses in schim- 
phrenics by acting on thc same cells in 
the same regions of the brain affected by 
PCP. 
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The Engineering of Species 

S omewhere in the vast pantheon of science a molecular biologist is saying, "I'd like to 
engineer a wolf into a dog." Somewhere else, the sepulchral voice of a geneticist will 
reply, "It's been done." For in fact, over evolutionary time, the friendliest of wolves 

(and possibly the most intelligent) learned that wagging their tails and delivering slippers 
was an easier way to earn a living than hunting caribou in the wilds. In modern times, 
scientists have accelerated evolution for the benefit of humans by deliberate selection 
techniques to improve livestock, crops, and other life forms. The difference between these 
techniques and the use of recombinant DNA is that direct gene alteration removes some 
chanciness and accelerates the pace at which new variants can be produced. This issue of 
Science, assembled with the insight and editing skills of Barbara Jasny, shows how various 
species are being genetically engineered. 

The most controversial genetic engineering involves humans and Friedmann covers the 
latest exciting advances in the development of gene therapies. Gene transfer techniques that 
produce somatic mutations, such as by the introduction of viral vectors into bone marrow, 
have great potential for curing patients without affecting succeeding generations. Homolo- 
gous recombination, as described in the article by Capecchi, allows the surgical removal of a 
single deficient gene and its replacement by a normal gene, the crucial step needed for 
efficient alteration of a germ line. It can reverse history in ending the progress of a deficient 
gene into new generations. 

Even the best intentioned genetic engineering can have bad effects as illustrated in the 
article by Purse1 et al., in which the genetic engineering of livestock has been carried on for 
several generations. Two successive generations of pigs engineered to produce elevated 
levels of bovine growth hormone showed significant improvements in weight gain and feed 
efficiency and marked reduction in fat. However, these beneficial effects were offset by a high 
incidence of gastric ulcers, arthritis, cardiomegaly, dermatitis, and renal disease. 

Plant research, as discussed by Gasser and Fraley, is one of the triumphs of modern 
genetic engineering; plants are being produced that are resistant to infectious agents or 
weed-control agents and can produce more and better food. As pesticides come under 
continual attack, the development of plants that naturally resist predators will become 
increasingly useful. An ironic feature is that some plant defenses involve synthesis of natural 
carcinogens. It is thus conceivable to get a plant that can be grown without pesticides but is 
deadly poisonous. 

One alternative to pesticides is the use of biocontrol, a subject that is illustrated in the 
article by Lindow, Panopoulos, and McFarland. The famous "Ice-" bacterium is a classic 
case in which genetic engineering of a bacterial species results in an organism that protects 
plants against damage from freezing. The importance of microorganisms is further 
illustrated by the genetic engineering of Rhizobium to improve nitrogen fixation, a 
development that could increase plant yields and diminish the need for agricultural 
chemicals. Additionally, engineered bacteria are being used to improve the cleanup of 
hazardous waste sites. Techniques described by O'Connor, Peifer, and Bender can accelerate 
the ease and efficiency of genetic engineering, not only on bacteria, but possibly on other 
organisms as well. Finally, Timberlake and Marshall discuss genetic engineering of fungi, 
which have great relevance, not only because they are serious pathogens in many diseases, 
but also because they have potential applications for the industrial production of antibiotics 
and other important chemicals. 

This issue reminds us that we must proceed cautiously in introducing new genes or new 
combinations of genes into species, and long-term experiments are needed to study 
detrimental effects. We are nowhere near the knowledge needed to genetically engineer the 
complex behavior of a wolf or a dog. An original wolf might say to the dog, "You have lost 
your freedom. Your obsequiousness is humiliating to the family Canidae." The dog could 
reply, "I am much less warlike, far more altruistic, and besides, it's a wonderful standard of 
living." Whether society prefers to have wolves or dogs remains to be seen. 

-DANIEL E. KOSHLAND, JR. 

be sent to Tenth Floor 1515 Broa2way, N ~ W  York, NY 10036. 
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bright, high quality color in minutes. Assurance Field or the Research Field) about 

The fish fossil on limestone (Fig. 2) 
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were developed in daylight in minutes 
portable Polaroid PowerProcessor. 

The instant color overhead tran 
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This white-on-blue slide of the molecu- 
lar structure of galactosamine (Fig. 4) was 
made with new PolaBlue Instant 35mm Slide 
Film. PolaBlue provides bright, high quality, 
white-on-blue slides in minutes, at a much 
lower cost than traditional blue slides. 
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ed tkditiond technology to overcome 
ckground noise. Now, there's a 
w, more sensitive technology - 
t-LSC or Time-Resolved 
quid Scintillation Counting 

- that reduces backmund noise bv an 
additional 30%-40%, and more. This 

w patented technology is available 
only in Packard's Tri-Garb@' liquid 
scintillation analyzers. 

Originally developed for extremely 
w level counting, TR-LSC tech- 
llogy has now been applied to a 
oad range of applications. While 
:se don't always require high 
nsitivitv, additional benefits have 

been reaiized. Bv increasing sensitivity. 
TR-LSC reduces sample anld cocktail - - 
consumption while shortening the 
time required for accurate counts. 

wer disposal costs, and 
The benefits? Lower cocktail costs, 

: r e d  throughput. 
How TR-LSC is superior 
to older technology 

aditional counters are based on tw 
cumensional pulse analysis: pulse 
height and pulse counts. They provide 

take to count a single vial using co&,- 
tional technology. For lower activity 
samples, the increase in through- 
put with TR-LSC is even greater. 

Automatic data 
interpretation, too 

Another advanced feature available 
only with Tri-Carb analyzers is 
automatic tandem processing. This 
unique capability processes your 
counting data automatically using one 
software program after another - RIA 
packages, spreadsheets, word process- 
ing, or custom-written programs - until 
the results are printed in whatever 
format you have specified. All this is 
done automatically, without operator 
intervention, for up to 30 users. 

a level of sensitivity that's merely 

sion to pulse analysis: a pulse 
that measures over time the after- 
associated with background. In 
so, TR-LSC clearly distinguishes 

of sensitivity (see chart 

Typical E'/B values for 'H and I4c using 
hditional and TR-LSC counting. 

A c h b  accurate counts on 
samples as small as 25 pL 

Traditional technology limits sensitivity. 
The improved sensitivity of TR-LSC, 
however, allows you to achieve 
accurate DPM results for single and 
dual label samples in volumes as small 
as 25 p,L. That can add up to substan- 
tial savings in sample and coc 

Slash radioacthm wa 
disposal costs 

Counting smaller samples will at 
reduce radioactive liquid disposal costs, 
which can be $500 per drum, or higher. 
While you may not pay this cost 
directly, your operating budget could be 
affected. With TR-LSC you can cut 

Free Investigator's Guide 
provides a complete explanation 

of the benefits of TR-LSC 
More information on TR-LSC, and 
other exclusive Packard features, is 
available in a new publication, the 
Investigator's Guide to TR-LSC 
Techndogy and 
Tri-Cart, Liquid 
Scintillation 
Analyzers. For 
your free copy, 
mark the reader 
service number 
below or call 
us today. 

Call toll free 1-8(1 
or FAX 2031235- 1347. 

PACK;hRD 
A Conberm Company 

ical beta scintillation pulse (top) is background in half, high 
TR-LSC lets you count 

ce the number of vials of a 
sample, in the time it would 
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Sales and Service 
in over 60 countries throughout the world. 



Better 

. Better i 

Performance 
Swiss precision tolerances - 

accuracy and CV guaranteed to 
better than f 1 %. 

Better 
Quality 

Individually tested and rns ected - 
supplied with verified calbration 

certificate. 

Better 
Design 

Comfortable to operate, easy 
to read recision setting -' 

internal c f  etipping mechanism 
maintains narrow profile. 

Better 
Selection 

Variable and fixed volume, air 
and positive displacement, single 

and multi-channel - in a 
wide range 6f sizes. 

Better 
Value 

Wheaton high quality, Swiss 
precision micropipettes provide 

better erforrnance, better features 
I? at a etter price than the better 
known competition. 

Call Wheaton today 
1-800-225-1 437 and compare 

the better micropipette. 

1501 North Tenth S m t  
Milhrille, NJ 08332, USA 

Call Tdl-h-ee: 1-800-225-1 437 
Ext. 2527 

TU(: 55-1 295 (WHEATON US) 
FAX: 1-609-8251 368 
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How can this excitiic1 new svstem 
help protect both your l&oratdry animals 

and personnel from contamination? 

The dumping of cage bedding and animal waste can 
create-and then lead to-the inhalation of aerosolized 
contaminants by animals and lab personnel. Such 
animal exposure can interfere with-or even jeopardize 
-research studies. And inhalation of contaminants by 
personnel can result in serious health consequences. 
Up until now, this has been the weak link in the animal 
facility contamination-containment chain. 

Dumping animal bedding waste from cage 

Now this new Lab Products partial containment 
system substantially reduces the level of airborne 
contaminants by restricting all cage dumping to the 
inside of a negative air fbw cabinet; that is, with air 
flowing from the room and into the cabinet. The 
aerosolized particulates are washed out of the 
airstream by a remarkably effective three-stage filter 
system and so clean HEW-filtered air circulates back 
into the room. 

In addition to designing a system that would be 
effective in scrubbing the air, there were two other 
major objectives: 

to design a "human-engineered system that 
would be comfortable to use and easy to clean 
to design a system that would be easy to 
maintain; that is, one in which fitter or other 
maintenance was simple and straightforward. 

These goals, too, have been achieved. 
There are otherfeatures/advantages/benefits of 

the system described in detail in our brochure. To 
request a copy please use the coupon, or drop us a 
line, or call us at 2011843-4600 or 8001526-0469. 
Fax: 201/843-6040. 

255 West Spring %Hey Avenue 
Maywood, New Jersey 07607 
2011843-4600 Fax: 201/843-6040 
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I Lab hoducts. Inc. 
I 255 West Spring Valley Avenue I Maywood,NJ07607 

I I would appreciate a copy of your Waste Management System brochure. 
I I'd like to know mote about your videotape on this system. I rd like to speak directly to a technical sales representative. 
I I'd welcome your comprehensive catalog on animal we products. 
I 
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with polyvinyl liner. 
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FIG. 1 Demonstration of the The results shown illustrate the site- 
S~ecificitv of Cleavaae. s~eclflc cleavaae act~v~tv of \--- ~'NAz~rne~M Tet 1.0 wasincubated d ~ A z ~ m e ~  ~eTl.0 on bbth oligo- 
with seven different oligomeric RNA meric and larger RNA. They confirm 
substrates: lanes 1 and 2, the results originally reported for the 
~'GGGACCUC~AAAAAA~';  Tetrahymena group I intron derived 
lane 3, ~ ' G G G A C A U U ~ W ~ ;  ribozymes (I,,?). This work provides 
lane 4, ~ ' G G G A C G G C ~ ~ A A A ~ ;  the basis for the experimenter to 
lane 5, yGGGACACCL~AAAw3~; generate digestion patterns of larger 

RNA and to attempt studies involv- 
lane yGGGAcAcAfAAAw3'~ ing the detection of different forms 
lane 79 5'~GGAcuAAfW3'; of RNA (e.g., alternatively spliced 
lane 8, S ' ~ ~ ~ ~ ~ ~ ~ ~ f w A A A 8 .  RNA) in complex populations. 
Lane 1 is a no ribozyme control. Studies involving in vitro transforma- 
The reaction contained 0.10pM tion of purified RNA fragments 
substrate ([&'PI ATP labeled), could also be possible. The devel- 
O.OlpM RNAzymeTM Tet 1.0,2.5M opment of RNAzymeTM Tet 1.0 to its 
urea, 0.5mM GTF! 20mM MgCh, full potential as a biological tool will 
50mM Tris-HCI (pH Z5). Incubation depend upon further characterization 
was for 1 hour at 50°C. Samples of its enzymatic activity as well as the 
from each reaction were electro- development of specific protocols. 
phoresed on a high percentage The RNAzymem Tet 1.0 kit in- 
acrylamide denaturing gel and the cludes sufficient ribozyme and 
bands of substrate and digestion reagents to allow a variety of investi- 
products were identified by auto- gations. The Control Substrate in the 
radiography. Only the matched kit is provided to allow calibration of 
substrate in lane 2 was cleaved. the RNAzvmeTM Tet 1.0 activity since 
FIG. 2 RNA Fragments of SV40 
and Physical Map. 
SV40 RNA (610-nt) was glyoxalated 
and then cleaved with RNAzymeTM 
Tet 1.0 at 50°C in a reaction con- 
taining 1.5M urea. The RNA frag- 
ments were detected by two dif- 
ferent labeling schemes which 
together identify the 5'-terminal 
fragment. The lanes are as follows: 
lane 1,32P-labeled RNA transcript 
uncut; lane 2, unlabeled RNA cut 
with ribozyme in the presence of 
[32P]GTP; lane 3, body-labeled RNA 
cut in the presence of unlabeled 
GTP: M, glyoxalated Haelll frag- 
ments of +X DNA. The fragments 
were separated by electrophoresis 
in a 4% acrylamide gel containing 
8M urea and the bands were 
visualized by autoradiography. 
The physical map shows the loca- 
tions and sequences of the 
RNAzymem Tet 1.0 cleavage sites 

* 

activity is dependent upon the con- 
centration of GTP, urea, and cleavage 
sites as well as the ribozyme con- 
centration. Selection of various con- 
ditions for cleavage depends upon 
the fraction of sites needed to be 
cleaved; the amount of radiolabel 
needed to be incorporated into the 
fragments and the degree of se  
quence specificity desired. 
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RNAzymem Tet 1.0 
Product No. 72000 
Individual components are 
available separately 

For a free copy of our General 
Biochemicals andlor Molecular 
Biology catalogs, write USB at 
PO. Box 22400, Cleveland, Ohio 
44122. Contact USB 24 hours a day: 
U.S. and Canada 800-321-9322, 
within Ohio call collect 216-765-5000, 
TLX: 980718, FAX: 216-464-5075. 

in SV4. Refenmces: 
'RNAzyrneTM Tet 1.0 (Ribozyrne Tet 1.0) 1. h u g ,  A.J., Gmsshans, C.A., and Cech, 
cucu specific T.R., Bio&emistry27,8924-8931(1988). 
RNAzyrneTM is USB's brand of Ribozyrne. 2. h u g ,  A.J., Been, M.D., and Cech, T.R., 
Ribozyrnes - Patents pending. Nature 324,429-433 (1986). 

United States Biochemical 
INTERNATIONAL DISTRIBUTORS: BioTrade - Austria Cambridge BioScience - Cambridge, England 

Kebo - Spanga. Sweden; Balleru~ Denmark: Osla Norway Lucema.Chem AG - Lucerne, 
Switzerland Maagar - Rehmot, Israel 0uimigranel.S.A. - Spain Renner GmbH - Dannstadt. 
W. Germany Rijnland - Capelle ald ljssel, Holland Societa ltaliana Chimici - Roma, Italy 

Sopar.Biachem SA - Benelux Twzart et Matignon - Paris. France Toyobo Company, Ltd. - 
Osaka. Japan Trace Scientific - Bwlkham Hills, Australia. 
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Make your data ... 

THE NEVADA 
MEDAL 

REQUESTING NOMINATIONS for +he 
1990 NEVADA MEDAL from individuals, 
organizations, corporations, academ- 
ic and research institutions to recog- 
nize Outstanding achievements In sci- 
ence and engineering. Eligibility in- 
cludes singular accomplishments and 
lifetime contributions. NOMINATION 
CLOSING DATE: AUGUST 1,1989. 

THE NEVADA MEDAL is awarded by 
the Desert Research Institute, University 
of Nevada System and is sponsored by 
Nevada Bell, a member of the Pacific 
Telesis Group. The award includes 
minted silver medallion, $5,000 hono- 
rarium, and travel expenses for pre- 
sentation in Nevada. Presentation ac- 
tivities Include lectures by recipient at 
University of Nevada's Las Vegas & 
Reno campuses. 

For inforrnation/nomination forms, 
write to: 

THE NEVADA MEDAL 
DESERT RESEARCH INSTITUTE 

University of Nevada System 
P.O. BOX 60220 

Reno, Nevada 89506 

greater. 

No matter how interesting your 
scientific results are, they're not 
worth much unless you can com- 
municate them to other people. 
That's where SlideWrite Plus 
comes in. You see, our powerful 
presentation graphics software 
for the IBM PC and compatibles 
can turn the data you worked so 
hard to capture into high impact 

and order of authorship vary in institutions 
and countries, the current practice i s  too 
vague to allow identification of any but the 
most eminent authors. 

Publicly hnded scientific research has so 
far been a matter of trust. Some members of 
Our government are now concerned that this 
trust has been abused. It seems incumbent 
on the scientific to demonstrate 
an open, constructive attitude to this criti- 
cism and to seek to mitigate its cause. 

CECIL H. FOX 
8708 First Avenue, Silver Spring, MD 20910 

Corrections 

The Perspec* "Gamma-ray observations of 
orbiting nuclear reactors" b Joel R Primack (28 
Apr., p. 407) incorrectly iJentified'the Gamma- 
Ray Spectrometer on the Solar Maximun~ Mis- 
sion satellite as having been blinded by radiation 
from Soviet satellites. The seventh paragraph 
should have read, in part, "Gamma-ray detectors 
are surrounded by charged-pamclc detectors, so 
that events initiated by gamma rays can be 
distinguished from background events initiated 
by electrons. But positrons can annihilate on 
other parts of the gamma-ray detector spacecraft 
such as the SMM shield, and the d a n g  511- 
keV gamma rays can appear to be astronomical 
gamma-ray signals. The SMM-GRS picked up 
such signals an average of eight times per day for 
much of 1987 and earl 1988, each time causing 
brief interference wi& astronomical observa- 
tions. The data storage capacity of the Gamma- 
ray Burst Detector (GBD) on the Japanese 
Ginga satellite was sometimes saturated by such 
events, so that it could take no more data until 

charts, graphs, slides and over- 
heads - and do it all in minutes. 

SlideWrite Plus gives you pow- 
erful graphing features, full 
drawing capability, flexible label- 
ing with 16 fonts, and extremely 
high quality output on printers, 
plotters, and cameras. And that's 
just for starters. It's no wonder 
SlideWrite Plus tied for first 

the next pass over its ground station (which 
could be on the same orbit or as many as 14 
orbits later); this effectively blinded the GBD 
about 20% of the time. The sensitive d$cctors 
ahoard Gamma Ray Observatory . . . . [The 
,hder .fthi, paragraph is as 

In the report "Geomagnetic ori for tran- 
sicnt particle events from n u c c  reactor- 
powered satellites" by G. H. Share er al.  (28 
Apr., p. 4% the following corrections should 

The last sentence of the 
paragraph on age 445 should have read, 'Their 
repon provi&s detailed confurnation of the 
ongin of the SMM events." O n  page 446, the 
last sentence of the caption of figure 3 should 
have read, "Rate is in counts per 0.5 s." On page 

~ ~ c ~ ~ g ~ ~ ~ ~ ~ ~ ~ n ~ ~ e  tfzf tfiw~ 
paragraph should have read, "The concentration 
of part~cles on this L shell explains the peak 
observed by the GRS." The fourth sentence of 
the sixth paragraph should have read, "The s ike 
near 12 rnin coincides with the time when S& 
reached L shells on which positrons had been 
deposited about a minute earlier." Reference 12 
should have read, "Solar Geophysical Data Prompt 
Re om, No. 535 (1% I ) ,  H. E. Coffey, Ed. 
(dtional Cjeophysical Data Center. Boulder, 
CO, 1989). 

In the report "Distribution and detection of 
sitrons from an orbiting nuclear reactor" by E. &. Hones and P. R. Higbie (28 Apt., p. 4481, 

the following corrections should be noted. The 
first sentence of the caption for fi 1 should 
have read, "ha t ions  of SMM (& and ~os-  
mos 1176 (trian les) at the times of 21 of the 
most intense 5 1 f - k e ~  amma events recorded 
by SMM during the 2 8  April to 2 September 
1980 operating period." The first sentence of the 
ca tion for fi e 3 should have read, "Estimat- 
e8differentiKnergy specrmm of positrons es- 
caping $om Cosmos 1176 per joule of fission 
ener On page 450, the second sentence of 
the !?it full paragra h should have referred to 
event 5, not event 56. 

place in a recent PC Week poll! 
Call us for a free demo diskette 

right now. We'll show you how 
SlideWrite Plus can help your 
results get results. 

Call for your FREE 
full-featured trial diskette! 

(408) 749-8620 
Advanced Graph~cs Software 

333 West Maude Ave . Sunnyvale. CA 94086 

SlideWrite Plus: We make your data look terrific. 





We've electrified DNA research in 
more ways than one. As pioneers in 
developing innovative automated 
products for molecular biologists, we 
have the hands-on experience and 
technical experrise needed to deliver 
the high-powered inshyments that 
have vitalized DNA research. You can 
choose leading-edge instruments for 
automatic extraction, sequencing, syn- 
thesis, and purification of DNA. 

Unique DNA Extractor 
Our one-of-a-kind, automated 
extractor has put an end to tedious, 
time-consuming manual procedures 
and virtually eliminated exposure 
to toxic chemicals. Now researchers 
can count on consistent, high-quality 
results. And, best of all, exciting new 
applications for the instrument are 
constantly being introduced. 

New Standards in DNA Sequencing 
We introduced the world's first 
automated fluorescent-based DNA 
sequencer. With our sequencer, 
researchers can now conceive of large 
sequencing projects previously impos- 
sible. Now you can interpret up to 
8,000 bases per gel. Our new Taq poly- 
merase reagent kit simplifies prepaxing 
extensions and delivers longer runs 
with improved accuracy over conven- 
tional sequencing chemistries. 

U.S.A. A. Lincoln Cenm Drive, Foster City, CA 94404. Tel: (415) 570-6667, (800) 874-9868, in California (800) 831-5582.Tela: 470052 -10 UI. hx: (415) 572-2743. 
Miasham. CsnadeTel:f416) 821-8183. Fax: (416) 821-8246. . - -  U.K.Tel: 0925 82?&O,~elex: 62961 1 ~ B I O  G. Fax: 0925 828196. 
=Went Gmmanv.Tel: 06151 87940. Telex: 4197318 Z ABI D. hx: 06151 84899. -.~ - - ~  - - - -  - 

Par*, ~ l ~ l l & . ~ e l :  (1)48 d 2 4  44.TeIex: bff 3%458~ F x  (1) 48 63 22 82. 
Milan. ItnluTcl: 09 835 1349. T c l s  553378 APBlO I. Fax: 02 892 1655. -. --. -- , . . - .. . - - - - . - . . . - -. -. .. - - . . . . - - - - . - . - - - - - - - - 
RomrdPm.The Nahe.rlaodr.Tel:fO) 10 452 3511. Telex: 26249. Fax: (0) 10 452 9157. 
~unvood, A ~ t r p ~ i o .  TCI: 03 288 7777. F~X: 03 887 1469. 
Tokp. J a p .  Tel: 03 699 0700. Fax: 03 699 0733. 
Lightning Photo 0 H a d  SundlIhe Image Bank 
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of course, 
There Are Some Growth Factors 

Even We Don't Ofler. .. Yet. 

Wherever there's a growing 
research need, we do every- 
thing in ourpo wer to meet it. 
And when it comes to high- 
puritg growth factors, we 
offer an extensive selection, 
including 
ZGF-1, ZGF-2, 
=Fa, EGF, 
FGF acidic  and basic, 
PDGF... 

Like all our products, 
BACHEM growth factors 
are produced using the lat- 
est in rDNA and solid-phase 
technologies. You can be 
sure of immediate delivery, 
the highest possible puritg, 
and availability. 
As new growth factors are 
discovered, BACHEM will 
develop procedures to pro- 
duce them in quantity, too. 
Grow with us. For more 
information on BACHEM 
growth factors and other 
high-quality peptides and k 
proteins, call or write. 

THE BACHEM GROUP - FOR BETTER SERVICE, WORLDWIDE 

serving you worldwide 
except areas mentioned 
Hauptstrasse 144 
CH-4416 B U M  
Phone: 061/93123 33 
Fax: 061/93125 49 
Telex: 966081 

d i a y  of BACHEM Switrerland subdiary of BACHEM SwitAand 
sewing the American continents senring FRG, GDR and CCCP 
3700 Market Street Lessingstrasse 26 

PA 19104 D-6900 H.kklb.rg 
Phone: 215/387 0011 Phone: 0 62 21 A6 30 91 
Fax: 215/3871170 Fax: 0 62 21121442 
Telex: 910 250 2352 Telex: 461352 
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I The NanoScooem l l 
Scanning Tunneling ~icioscope 

T--- 

imaged using the Nanoscope 11. The image of Materials Science. Th 
RNA on the right was made by scanning the to be made. 
uncoated sample directlv. demon.strating an im- The NanoScope I1 is an easy-to-learn, turn- @#&y w;;@ portantnewability. ,,<8hr,,;,i. .psBd ,, key laboratory tool that can get you into STM 

Two hundred NanoScopes are already in now. A complete system, including everything 
laboratories because re- you need for STM, costs only 
searchers recognize that 
images like these are made Call Digital Instruments 
possible through Digital's today for a detailed brochure 
commitment to extending and information about your 
the state-of-the-art. specific application. 

di Digital Instruments: The Leader in Scanning Tunneling Microscopy 
135 Nogal Drive, Santa Barbara, CA 931 10 Tel: (805) 967-2309 FAX: (805) 683-4325 
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The end of ear punching or tagging, toe clippin 
tail tattooing . . . and their problems. 

nventional animal identification techniques have 

e) is hermetically sealed in an inert glass capsule. 



Lower capital investment 
Lower operating expense SEQUENCING 

TO NEWLOWS: 
3 ,+ p:"-'f&. ,< $2 <% :? t 

Lower setmup time i~&%m 

Lower maintenance 

I 
O~irect on-line PTH amino acid analysis 
l Easy sample loading 
l No Polybrene* or pre-cycling required 
l Rapid software editing even during a run 
- 

.*-,. l Rapid viewinp of sequencing results 
F,+ h - ,$*. 

4+4:;L - 
--*>, , b,@* '.:: 

l ~a ; ry  operation even for firstime users 
>> * $ +,, 3 + <: $5 *,%~~&hw.~k 3tk 

Engineered for greater reliability 
*F*.c$* 

t 9'"*< - , % &f74p@t %% .?' : 21$i,~&$i$p " 
: iL,22~.~$k$y4~.- . . t, .%+. ?. dy. &ion ' s  PI 2020 Proteinffeptide Sequencer and 
, . . PI 2090 Integrated Micro-Sequencing System are 

'@ sample support; and self-sealing &action 
Rak@s"' cartridge,t we can help simplify your micro- 

sequencing processes. 

* l '  

The precise, customized technology of 
b q:. our Integrated System -featuring a Porton- 
* y r  .4;) f enhanced Hewlett-Packard 1090 L microbore 
: 36,' 
it.&. 

HPLC - allows direct on-line analysis and quanti- 
tation of PTH amino acids. And instal- 

% ty lation, training and service are handled 
6% directly by a Porton Instruments cus- 

A ., tomer service enginee~ 
Formore information about Porton's 

line of protein sequencing instrumenta- 
tion, call us toll-free at 1-800-822-6333. 

THE PO#TON POIZTON l I m ' R m ,  IN( 

Now Available! TIte PI 209a 18740 Oxnard Street Suite 303 
Tarzana, Calltornla 91356 U S A  

Intetyated MicroSequen 1 - - - 1  
(818) 9960220 or 1-800 8'2.6223 

B C S LIMITED 

SEQCI~~CER 
Cleveland House, Acton Green 
London W4 5HR U K 
Tell 01 995.3625 Fax,  01-995-8610 

- 
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:ence, 
nce con- 
ried out 

radable 
budget. 

Wid Leitz USA. Inc. 24 Link Drive, Rockleigh, NJ 07647 Wild Leitz GmbH . D6330 Wetzlar 
Telephone 1-201-767-1 100 Telefon (0 64 41) 29-0 
Telefax 1-201-76741% Telefax (0 64 41) 29 33 99 

@ WILD LElTZ 
Cirde No. 109 on Readers' Sewice Card 
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Labo~sauing speed 
You can free time fa d u -  

able basic d by v t h e ~ j d l o f m a n u a d  
CQUnWthrough amicroscope. 
The C o r n  COUNTER ZM 
ammatially counts and sizes 
up to 5,W cells per second. 

The most accurate 
technique 

UsingtheCculterRinciple, 
thederencemethodind 
countingandsiitheZMpm 
videsprecisetludhmdi 
cell analysis from 0.4 to tom - 
u n c o m p d b y  human error 

W~sampbgacauacy andanalysisthneAdddsize 
with the ZM is teuw than 05% distribution &ty with the 
usingthe500pLsamplingmode. -@256,which 

includes the a b i i  to d&mitW 
gradability viable vs nonviable cells. Or, 

or@ture needs exparad data handlmg and storage P 
capabiitywithAccuGnnp@ 

h added canfidence. use a IBM*.compatible s o b .  Only 
printer to ohin a hard& the ZM such broad 
mod of exact data: samule LJl, flexibility in a surprisiiy 

COULTER CORPORATION 
Scientijk Instruments 

PO. Box 2145 Hialeah, Floridn 33MUn45 USA 

All the s d c e  and 
support you need 

For complete infwmation 
about the C o r n  C ~ U N ~  
ZM, call the tolMee number 
below and ask for extension 2818. 
And, like all Coulter instruments, 
theZMisbackedbytheworlds 
most recogwed smice and 
support team In the U.S., call 
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ONCOMOUSE'" shortens the 
to knowledge in carcinog 

O ~ c o M o u s ~  IM/ras transgenic animal is the shorter path t 
first in vivo model to contain an activated Available to r 
oncogene. Each OncoMouse carries the ras where better 
oncogene in all germ and somatic cells. This come to life. 
transgenic model, available commercially for For more information about OncoMouse 
the first time, predictably undergoes carcino- and monoclonal antibodies for specifically 
genesis. OncoMouse reliably develops neo- detecting the activated ras oncogene pro- 
plasms within months ... and offers you a tein, call 1-800-551 -21 21 . 

etter things for better living 
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Announcing.. . HUMAN GENOME I 
October 2 - 4,1989 

Town & Country Hotel San Diego, CA 
Human Genome I, the conference on the largest biological project ever contemplated, is set for October 2-4,1989 in 
San Diego, CA. It is an international conference on the status and future of research on the human genome. 

Co-chaired By 
Charles R. Cantor, Ph.D. Daniel E. Koshland Jr., Ph.D. 
Director, Human Genome Center Editor of SC~ENCE 
Lawrence Berkeley Laboratory 

PARTIAL LIST OF SPEAKERS FOR HUMAN GENOME I 

Sydney Brenner 
Director; MRC Molecular Genetics Unit 
Cambridge, England 

Eric Lander 
Fellow of the Whitehead Institute for Biomedical Research 
Cambridge, Massachusetts 

Roberl Moyzis 
Genetics Group Leader 
Los Alamos National laboratoy 

Charles Cantor 
Professor of Molecular Biology 
University of California, Berkeley 
Director; Human Genome Center 
lawrence Berkeley Laboraioy 

James Watson 
Director; Cold Spring Harbor laboratoy 
Associate Director; NIH Human Genome Project 

Victor McKusick 
University Professor of Medical Genetics 
Johns Hopkins University School of Medcine 
President, Internaitonal Human Genome Organization (HUGO) 

Francis Collins 
Associate Investigator; Howard Hughes Medical Institute 
Ch~ef, D~vision of Medical Genetics 
University of Michigan Medical Center 

PARTIAL LIST OF SESSION TOPICS 

Organization of the Human Genome Project Progress in Interesting Regions of the Human 
State of our Current Knowledge Genome 
Advances in Technology: New Methods for The Diversity of the Human Genome in Different 
Mapping and Sequenc~ng Populations 

Sponsored By 
SC~ENCE MAGAZINE 

A Publication of the American Association for the Advancement of Science 

and 
The Human Genome Organization (HUGO) 

The conference will be accompanied by an exhibition open to commercial firms offering or planning to offer appro- 
priate equipment. The magnitude of the project and its requirements for the latest in scientific laboratory equipment, 
supplies and services will make the exhibit a significant contribution both to scientists and the companies that serve 
the scientific community. 

Organized By 
SCHERAGO ASSOCIATES, INC. 

1515 Broadway, New York, N Y  10036 
Tel: (212) 730-1050 Fax: (212) 382-3725 

Tasuku Honlo 
Professor of Medical Chemisty 
Kyoto University Faculty of Medicine 

Jean Dausset 
Professor; College de France 
President, Human Polymorphism Study Center (CEPH) 

Hans Zachau 
Professor; Institute for Physiological Chemistry 
University of Munich 

Ronald Davis 
Professor of Biochemistry 
Stanford University School of Medicine 

Peter Pearson 
Chairman, Department of Human Genetics 
Sylvius laboratories, Leiden 

Allan Wilson 
Professor of Biochemisty 
University of California, Berkeley 

Thomas Caskey 
Professor and Director; Institute for Molecular Genetics 
Investigator; Howard Hughes Medical Institute 
Baylor College of Medicine 

Russell Doolittle 
Professor of Chemisty and Biology 
Center for Molecular Genetics 
University of California, San Diego 

Cassandra Smith 
Associate Professor of Molecular Biology 
University of California, Berkeley 

Peter Deivan 
Professor of Biochemisty 
California Institute of Technology 

David Cox 
Associate Professor of Psychiatry 
University of California, San Francisco 

George Church 
Assistant Professor of Genetics 
Haward Med~cal School 

Raymond White 
Investigator; Howard Hughes Medical Institute 
University of Utah 

Norman Arnheim 
Professor of Molecular Biology 
Ahmanson Center for Biological Research 
University of Southern California 

Renato Dulbecco 
Distinguished Research Professor and Acting President 
Salk Institute 

M~chio Oishi 
Professor of Applied Microbiolgy 
University of Tokyo 



U L T R A M I C R O T O M Y  BY REICHERT-JUNG 

BEING A LEADER IS A MATTER OF CHOICE 
Reichert-Jung is the world leader in ultramicrotomy. As such, we can offer you more 
choices of ultramicrotomes than anyone else. Choose the ULTRACUT E, the accepted 
leader worldwide that easily converts to cryotechnique with the new FC4E sectioning 
system. Or the SUPERNOVA, our newest addition, which offers the ultimate value in 
an ultramicrotome. Both feature innovations, proven performance, versatility and more. 
The choice is yours. Make it Reichert-Jung. 

Y 

Cambridge Instruments Inc. 
111 Deer Lake Rd., Deerfield, IL 60015 
(312) 405-0123 
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will open our pilot plant in October and 
o p a a b w i t h O o o d M a n ~ F r a c t i c e  
Ran State is a diverse d univu 

sity* with an i IRpmi i  b i o M o g y  
hisoory. Eighty-dvbeMWfaculry 
members from marmy dI8cipliies are 
c a n d u c t I n g ~ l o g y ~ , a n , d  
can be your partners for solving biotech- 
=Jlagy 

-piboitpdasf-s+triaiq&pffnedn 
and DNA dmnigly, biocompurtas, and 
atber biop& &as. CxtU to 
discusshOW~~dllbtlpsolw~ 

iomh prdblem: 3-w33-5533. 



Everything you've heard is true. 

Q 1987 Nikon In 



Your choice for PCR products - 
Perkin-Elmer Cetus. 
The PCR technology leader. 

Don't settle for products that try to UNMATCHED TECHNICAL For more information, contact 
imitate the revolutionary DNA Amplifi- SUPPORT your local Perkin-Elmer represen- 
cation System. Ours is the only licensed Count on outstanding support for tative. Or, for literature, please call 
and approved system designed ex- your DNA Amplification System. Like 1-800-762-4000. 
pressiifor the patented ~ ; n e A m ~ ~  a free instructknal video 4 t h  your 

Only from Perkin-Elmer Cetus- PCR process, pioneered and developed DNA Thermal Cycler purchase. Or the PCB Lndrr. 
by Cetus scientists. toll-free technical support number you , 

PROVEN PCR PERFORMANCE 
Our DNA Amplification System 

provides you with performance you 
can depend on. You'll perform the PCR 
process quickly and efficiently using 
our GeneAmp Reagent Kit with recom- 
binant Ampliliqm DNA Polymerase. 
And for easy-to-use, dependable auto- 
mation, our DNA Thermal Cycler has 
no peer. Superior technology and 
proven performance make it the 
system-of-choice worldwide. 

can call to get expert answers from our 
PCR staff. And we'll keep you up to 
date with PCR protocol developments, 
applications information, PCR Bibliog- 
raphies and a subscription to our 
newsletter, Ampl$cations. 

FAST DELIVERY OF 
mQ DNA POLYMERASE 

Ordering is easy. For overnight 
delivery of the GeneAmp Kit and 
Ampliliq DNA Polymerase, call 
PE XPRESS at 1-800-762-4002. And 
we're fully stocked and ready for 
prompt delivery of DNA Thermal 
Cycl'ers. 
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N m Eapzllaryelectrophore~ 
s y s - m s  
unprecedented 
ww* - 

Csplllary electrophoresis is draw- 
ing a great deal of attention for its 
ability to separate a wide range 
of molecules rapidly and with high 
resolution. With a potentially wide 
variety of applications, CE serves 
such disparate needs as basic order, and the system automatically 
research, methods development, rinses and refills vials and capil- 
and automated QA analysis. laries at each run. l b o  detection 

The Dionex Capillary Electro- modes are standard-WIVis with 
phoresis System I rises to this fiber optic-based remote cell 
challenge.The CES I features fully and fluorescence with photo 
programmable, dual-polarity multiplier tube. The CES I uses 
power supplies with 3 control forced-air cooling which assures 
modes and gradients. It offers 3 reproducible analytical conditions. 
automatic sample-injection The CES I breaks new ground 
modes: electromigration, gravity, in flexibility, ease of use, and 
and pneumatic. value-regardless of application. 

An intelligent, 40-position 
autosampler runs samples in any 

N owyou can okl@-*of 

Wl' the bovine fetuin 

ozigos- 
proms, the need to perform 
oligwharide maping and pro- 

CYrntpOnentS of filing has also grown. Now Dionex 

gly mprotdm. makes all aspects of glycoprotein 
analysis not only possible but, 
for the first time, practical as well. 

m Dionex O h g o S w m  are 
the latest addition to what is fast 

Until now, glycoproteins have pre- becoming a total system for ana- 
sented serious analytical obstacles lyziw glycoproteins from initial 
to the researcher. While peptide purification to final analysis.They 
mapping is relalively routine, oligo- 20 30 40 50 60 allow comparison of oligosaccha- 
saccharides have always been mrne(rnin) rides under investigation to known 
notoriously resistant to mapping ~vatem:~io~c - standardsforfastandeasyrecog- 
and sequencing. Column: CarboPac PA1 

De(edor: Pulsed Am- Detec(ion 
nition.- in the past required 

With the growing awareness of months and years of work can now 
the importance of oligosaccha- Peaks 1 and 2 can b idenh$ed be accomplished in minutes on 
rides in numerous biological with 0ligoStan&rdsm the Dionex BioLCm system. 

u - nique Omn@(u:IY 
olumm -a 
nurJ0TadYmce 
over bonded 
SllZca. 

These remarkable polymeric, 
multi-dimensional columns com- 
bine 2 separation modes-ion 
exchange and reversed phase. 100% 
solvent- and buffer-compatible, 
the OmniPac columns can work 
small miracles, such as combining 
sample preparation and analysis 
in one column, or separating ionic 
impurities from peptides and pro- 
teins. The columns are unique 
in their use of solvents and buffers 
to control selectivity for peptide 
mapping. 

OmniPac columns combine a 
pH stability of 0-14 with the speed 
and efficiency of bonded silica, 
providing the ideal solution for 
bio separations. 

F 
or umplete 
in-onor 
to d l s ~ y o u r  
gPpl-9 
contactyour 
locadDtonm 
representative 

ot. (in U.S.A.) d l -  
800-22 7-181 7, &. 42. 
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1000 watts of yeliable 
Ilsed RF powel 

advanced NMR system 
As your horizons in NMI 
troscopy expand, so do 
needs for clean rf powei 
the noise-suppression c 
bility of a gatingblankir 
circuit. 

W I U U  

avail; 
tunin 
immt 

r. iuly Ir 

even 
put tt 
varia 

R spec- 
your 
. and 
apa- 

.P 
vou 

Our new Model l0OOL 
embodies the qualities ; 
should expect of your rf power 
amplifier: Conservatively-rated 
pulse output of 1,000 watts with 
Class A linearity over a 100 dB 
dynamic range. An ample 
8-msec pulse width at 10% duty 
cycle. Newly expanded band- 
ur;A+'7 of 2-200 MHz, instantly 

lble without need for 
g or bandswitching. Total 
~nity to load mismatch at 
requency or power level, 
from shorted or open out- 
:rminals. A continuously 
ble gain control to permit 
itrnent of output level as  

And an unexpected bon 
A continuous-wave mode, 
delivering over 200 watts 1 
your long-pulse applicatic 

If you're upgrading your sys- 
tem or iust rnovinq into kilo- 

WIII nor 
you're r 

Call t 
---L ^-, 

TEL 215-i 

watt-lecel spectro~copy, a few 
minutes with this remarkable 
instrument will show you 
ease of shutting it down tc 
reduce noise 30 dB in less 
4 psec. The friendly grouF ..., 
of lighted pushbuttons for power, 
standby operate, and pulse. 
Finally, the peace of mind from 
knowing that the Model lO0OLP 

. , I  r let you down when 
nost dependent on it. 
1s to discuss your pre- 

sell1 scmp and your plans for 
improvement. Or write f o ~  
NMR Application Note anc 
the informative booklet "I 

lid= tr) broadband powei 
3rs." 

160 School House Road, Souderton, PA 18964-9990 USA 

Tor 
Ins. 

FAX 215- - 

the 
1 

than 
hino 

' our 
I 
'our 

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

NMR Solvents 
Reagents 
Organics 
lnorganics 

You Get More h m  

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

Plus . . . 
metal stable isotopes, 
helium3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

Call or write for your NEW 
complete price list today! 
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A second generation of our proprietary technology 
(U.S. Patent) for rapid isolation of pure undegraded 
total RNA from tissues and cells of human, animal, Computerizes your REFERENCES 
plant and bacterial origin. and prepares your BIBLIOGRAPHIES 

C Searches for any combination of authors, years 
of publication, reference title, publication title, 
keywords or abstract 

ISOLATION PROTOCOL L! Formats bibliographies exactly as you want them 
Sample homogenization C Reads your paper, inserts citations into the paper, 
Liquid phase separation 

0 RNA precipitation and wash with ethanol 

The RNAzol method is being used successfully in Downloads references from MedLine data bases 
leading laboratories of the United States, Europe and such as NLM, BRS and DIALOG (optional) 
Japan providing consistently high yield and purity of 
RNA preparations. 

Isolated RNA is ready for Northern blotting, dot blot 
hybridization, molecular cloning, in vitro translation, 

I B M  PC/XT/AT,  MS-DOS, C P / M  80 . . . 
PCR, S1 protection and other enzymatic assays. 

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

Product Cat. No. Size 
RNAZOI'" CS-101 1 0 0 ~ 1  VAX/VMS (native mode) . . . . . . . . . . . . 

CS-102 200 ml 

RNAzolT"B CS-104 100ml 
CS-105 200 ml 

CINNAIBIOTECX INTERNATIONAL INC. 
P o BOX 1421, FRIENDSWOOD TEXAS 77546. u S.A 322 Prospect Ave. ,  Hartford, CT 06106 
(713) 482-2672 TOLL FREE (BOO) 631-0600 
TELEX ( ITT) 4998324 lTDl UI FAX. (713) 482-1070 
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Monoclonal Antibodies 
to Protein Kinase C Isozymes 

Type I (Y) Type 11 (P) Type 111 (a) 
Novel monoclonal anti bodies to3 types of isozymes, MC-la, MC-2a, 
and MC-3a which recognize respective isozyme were developed 
with protein kinase C purified from rabbit brain by affinity 
chromatography using protein kinase inhi bitor H-9. 

RELATED PRODUCTS 

Protein Kinase Myosin Light Protein Kinase C 
Inhibitors Chain Kinase Activators 

Inhibitors 
H-7, H-8, H-9, HA1004 ML-7, ML-9 SC-9, SC-10 

FOR RESEARCH USE ONLY. NOT FOR DRUG OR OTHER USE. 

@ SEIKAGAKU AMERICA, INC. @ SEIKAGAKU KOGYO CO., LTD. 

P.O. Box 21517 Toll free: (800) 237-4512 Tokyo Yakugyo Bldg. Tel: (03) 245-1951 
9049 4th Street North Telex: 52-9422 SKKSTB 1-5, Nihonbashi-Honcho 2-Chome Telex: SKK J27140 
St. Petersburg, FL 33702 Fax: (813) 576-1870 Chuo-ku, Tokyo, 103 Japan Fax: 03(242)5335 

Circle No. 233 on Readers' Service Card 



CINTOSH" 
DATA 

ACQUISITION 
ILUTIONS T 7 ... 
0 -- 

- - - .. 
U 

I 

L q'1 <Pi.. d' 

I' ouio 

burs is here. Let 
us help you find it! 
GW1 has more Macintosh data 
acquisition products and experience 
than anyone. Call today and discuss 
your project with an experienced 
applicat~ons engineer. 

FREE &PAGE C A W G  
617-625-4096 

a 
GW Instruments, Inc. 

35 Medford Street Sornervllle, MA 02143 
The Macintosh Data Acquisition Company 

THE SOURCE FOR 
CARBOHYDRATE 

Unrivalled expert[: 
and product lines 1 
serve the life scien 

Pfanstiehl Laboratories is the world 
leader in isolation, synthesisand puri- 
fication of carbohydrates-everything 
from simple sugars to blocked inter- 
mediates to polysaccharide 
broad product range provid 
tools for synthesis of nucleo: 
biologically active carbohycl 
and other biopharmaceutici 

With a heritage of 70 year: 
cialization, Pfanstiehl scienti 
skilled technicians are well-equ~ppea 
to meet the constantly changing 
needs of today's dynamic Iifesciences. 
This expertise is available to you on 
a confidential disclosure ba! 

s. This 
es the 
;ides, 
I--,-- 
IIdLeb, 

91s. 
; of spe- 
sts and 

Product capability 
bench to pilot plan 
to bulk volur 

Whatever your nl 
meet your requirmi 
budget and on time. 1vleur;ul 
attention is paid to analysis E 
product quality, with full doc 
tion maintained in accordan 
GMP Guidelines. Product purlry ana 
uniformity are assured, batch after 
batch. In addition, special ultra-pure 
products are available as "reference 
standard: 

We star 
reliable, c 

from 
t 

eeds, we 
ents on sl - h l - & : - . . I  

U U S  

ind 
umenta- 
ce with 

BIOSCAN Imaging 
Scanners pmvide 
rapid, quantitative 
radioisotope 
analysis without 
plate s c r a m r  
scimtlllation 
counting. 

:o serve y 

her 31and A 
>. 

~d ready I 
onfidentii 

experiencea suppl 
f or your sl 
:hemica1 

oecialty 
needs. 

Imaging 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: 

:e for Carbok 
N ROCK AVI 
iAN, IL 60081 

523-0370 .--- . 

tydrate Chen; 
INUE 
5.0439 

The Soun I 121SGLE I WAUKEC 

I Tel 3121t 
I ~ Y U Y '  ~ r e a  ~ o a e  IUUJ I 
623-9173 TELEX: 25-3672 WANLAB I 
?: 

Jew Capabilities Brochllre 
I 
I 

drug metabolism 
lipid biodremlstry 
blotechnology 
enzymology 
radiochemistry 
toxicology 

I (After No\ I FAX. 3121 

I Sendmc 
, r -. - 

ect. 
'roduct Cat 
>all us to dis 

de - 

alog 
;cuss a pro11 

Cali toll-free, 800-255-7226. I NAME- 

I TITLE- 

I FIRM BIOSCAN 
4590 MacArthur Blvd. 
Washington, D.C. 20007 

I ADDRESS 

L-- - ----- J 
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AlDS 
Drug Research Tools from MGR 

PR 
(p15 Protease) 

RT IN  
(Revone Tranrcriptase) (integration Protein) 

Critical reagents for the design and screening of drugs for 
AlDS therapy are available from MGR. Currently the best 
source for these reagents is avian myeloblastosis virus 
(AMV) and MGR hes years of experience working with AM". 

Maintains specimen at any temperature Focus your AIDS research with dependable products from 
MGR. For more information, call or write: 

between - 20° and + 1 OO°C Molecular Genetic Resources, Inc. 
Fits most standard microscopes 6201 JohnsRoad#8 

Tampa, FL 33634 
Temperature control is automatic 8 0 0 2 5 5 8 1  4 2  81 9-8865398 (Florida Reddents call collect) 
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FOTOIPREP I is the first innovative transilluminator 
to offer the sensitivity of 300nm midrange UV, with the 
kind of protection previously provided only by 366nm 

The key? A unique sensitivity control device. In the 
analytical mode it provides the nanogram level 
sensitivity distinguishing all FOTODYNE 300nm DNA 
transilluminators. Switching to the preparative mode, 
the gel can be exposed as long as 20 minutes with 

DNA can be visualized for cutting. 
FOTOIPREP I comes with a replaceable UV trans- 

parent protective sheet, so gels can be cut directly on 
its surface without damaging the UV glass. The 
molded, UV blocking cover can be raised from O0 to 
90° to allow easy access to the gel. 

For more information call or write. 

DNA analysis instrumentation. New Berlin, Wisconsin 531 51 -41 31 USA 
41 4-785-7000 

Call 1-800-362-3686 Telex 2601 27 
FAX 41 4-785-701 3 
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them instead, with a specially designed database pro- 
gram called Pro-Citea. 

Pro-Cite makes it easy to manage references. 
Now you can sort, search, or index refer- 
ences from journal articles, books, or 
any other source. Keep references 
organized, include long 
abstracts or notes, and for- 
mat bibliographies in 

Call ('313) 996-1580 today. Pro- 
Cite is available for IBMe PCs and 
the Macintosho and the programs 
are data compatible. Other PBS prod- 
ucts include Biblio-Links'" (compan- 
ion programs that transfer records into 
Pro-Cite) and Pro-Search'" (a specialized 
communications program for searching 
BRS and DIALOG (IBM only)). Pro-Cite is now 
NOTcopy protected. 

P.O. Box 4250 
Bibliographic Ann Arbor, MI 48106 
Software, Inc. (31 3) 996-1 580 

In Canada, contact Phipps &Assoc 
512 Speedvale Ave E Guelph, ON N1E 1P4 (519) 8369328 
The 101lOwlng are trademarks or registered trademarks Pro Cite B~bllo Llnk Pro Search of Personal B bographc 
Sottware Inc IBM of Internatonal Bus ness Machine Corp Macintosh 01 Apple Computer Inc 

SECOND ANNUAL 
NIHIADAMHA-INDUSTRY 
COLLABORATION FORUM 

October 3,1989 

National Institutes of Health 
Bethesda, MD 

The purpose of the Forum Is to 
promote research collaboration 
between government sclentlsts 
and Industry, as encouraged by the 
Federal Technology Transfer Act of 
1986. These collaborations may 
lead to mutually advantageous 
llcense agreements, 

Registration fee for the forum is $1 00. For 
further Information, call or write: 

Ms. Judy Gale 
Social & Sclentiflc Systems 

7101 Wisconsin Avenue, Suite 610 
Bethesda, MD 20814 

(30 1 ) 986-4886 

Just watch them perform. Advanced Magnetics second messenger assays. Satisfaction is 
presents the PIPS, the first immunoassays for PIP, guaranteed. 
and PIP. %ke a closer look at all our high performance 

Highly sensitive, enzyme-labeled immuno- assays, including eicosanoids and cytokines. Call 
blots, the PIPS are easy to set up and run, and or write today for our 1989 catalog. 
require no incubation with radioactive materials. 

%gether with new Cyclic GMP and AMP RIAs, Advanced Magnetics Inc. 1-800-RIA-KITS 
they are major attractions in our growing line of 61  Mooney Street 1-800-343-1346 

Cambridge, MA 02138 617-497-2070 
For research only. Not for use zn human clanacal diagnosis FAX 617-497-6927 
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1 Think of us as your 1 immunology department. 

Custom polyclonal antibody Custom hybridoma development. 
production. 1 I 

/ Immunobiochemical services. Ascites scaizup production. I 
We're BAbCO. The Ml-service group staffed by experts 
and supported by state-of-the-art animal facilities and 
laboratories. Professionals experienced with antibody 
production on different scales. Scientists like yourself, 
ready to collaborate with you and to tailor projects to 
your needs. 

Send for our catalog today. Better yet, give us a call 
and let's start thinking about your requirements. 

4131 Lakeside Drive, Suite B 
Richmond, CA 94806 
(415) 222-4940 
(415) 222-1867 (FAX) 

I I 
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The New Genetics: Medical 
and Moral Implications of 

Recent Advances in 
Recombinant DNA Research 

University of Oxford, 8-15 July 1989 

Sponsored by Oxford University, 
the American Association for the 
Advancement of Science, and the 

British Association for the 
Advancement o f  Science 

In this unique collaborative effort, 
prominent researchers from England 
and the United States will provide a 
review of the latest advances in medi- 
cal genetics and their moral and social 
implications. They will deal with such 
major topics as human gene therapy, 
genetic screening, the molecular basis 
of disease, and genetic fingerprinting. 
The seminar, designed for persons 
with diverse disciplinary backgrounds, 
will give participants a working 
knowledge of the latest technologies 
and the issues surrounding their use. 

Distinguished faculty include: Pro- 
fessor David Bishop, director of the 
NERC Institute of Virology and visit- 
ing professor of virology, University of 
Oxford; Dr. Jeremy Cherfas, biologist 
and author of Man Made Life; Dr. Kay 
Davies, clinical molecular geneticist, 
John Radcliffe Hospital, Oxford; Dr. 
Paul Debenham, director of scientific 
services, Cellmark Diagnostics; Dr. Pe- 
ter Goodfellow, Imperial Cancer Re- 
search Fund; Dr. Richard Mulligan, 
Whitehead Institute for Biomedical 
Research; Sir David Weatherall, direc- 
tor of the Institute of Molecular Medi- 
cine, John Radcliffe Hospital, Oxford; 
and Dr. Emma Whitelaw, molecular 
geneticist, University of Oxford. 

The week-long seminar program 
will include lectures on aspects of Ox- 
ford and English life and times, vari- 
ous social events, and excursions in 
and around Oxford, including the 
Royal Shakespeare Theatre at Strat- 
ford-upon-Avon. 

Cost for the entire program, includ- 
ing lodging and meals, is £500 (£285 
for residents of European Economic 
Community member countries). An 
advance booking fee of £200 is re- 
quired. 

For more details, contact: 
Carol L. Rogers 

A A AS 
1333 H St., NW 

Washington, DC 20005 

or 
Dr. John R. Durant 

University of Oxford 
Department for External Studies 

Rewley House, 1 Wellington Square 
Oxford, England OX1 2JA 
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e cell cultures, among others 

Why would you want any 
other alternatives? 

is arm'labk in culture a~sne.  
clusrerplares, f l zsh ,  mc0,crslips. 
and microcamirs. To order, c-all: 

l-SO0-6~9018 
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system tor Apple Macintosh I Nar Yer 7.2: hatura. and faster New "' 12: I . . - . . . - . . . - . . . . - . - . - - . . . - - -. . - . - - . . . 
Ver 1.2 can inco orate 24 values in the standard curve. 

AutoBblio Stores references and enables their selection. Graphs can rn rge  saved as plCT fibs, The UNDq recall and printing in repulred formats. You can create command is fully implemented. Several new translation your own database of l~terature references and routines have been added enablin direct use of data fmm 
automatically inmrporate t ~ s e  cited in Y O U ~ P  e n  in the selected Nuclear Enterprises, LKl ,  packard, Tflertek and 
bibliography listing. AutoBibl~o modules are as fxom:  ~ ~ , , ~ ~ h  instrumems, 
Findcite ~ m t h e ~  your wordprocessor text and prepares 

' 

abhabetised or numbered lists of references it finds cited, Assa Zap ives re ression lit to the logistic equation for 
can read T~~ word and The are calcu~tinp\lAs, E ~ s A ~  and IRMAs, and also includes 

stored on disk as Textfiles and can be edited b an interactive visual curve fining technique which permits 
wordprocesson, MakeBiblio prepares the ibliography all standard curves to be fmed, whatever their shape. 
in the lomat required by any pumal. T b  bibliography b $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ $ ~ ~ ; $ . ~  E g p  stored on disk as a Textfile and can be Incorporated 
dirmly iMo a paper wth a wordprocessor You can store F ! ~ i ~ ~ T ~ 2 s K & $ ~ / l z r 2 ~ ~ ~ ~ ~ r ~ ~ d ,  
on disk the formats required by your fawriie journals. 
EdilRefs prepares the database of references, t can ' "s(essan ad~uWed Lar* assays ( p t O  
cope with authors who write several papers each year, can be a* each assay may up 
and with references, References can be of any size 10 four standard curves. Assay dffi may be n 
a d  you can move om file, , h e r ,  T, M B ~  for by internaton. h ~ z a p  conforms f u r t i  
is a search faciri youto find an term in the the conventiom of the Mac ~nterface, mak~ use of the 
database. ReadQs can read references !ram virtually any and P1ldown menus its 

da*,induding your own bbliwaphies and online power, 1s enremely slmple to use. It can be Inregrated 
wNices like ~ ~ d l , , - ~ .  can store them in a new or with a Mac based boratory data processing system, 
existing database. and includes routines which permit the Mac to be 

connected directlv to data sources. All data and resuts 
'Extremely useful.,,' CABOS $249 may be printed, siored on disk or passed on to other 

programs for funher analysis. m9 

Demonstmt'ion version of either program, including documentation, $25 refundable if full version purchased 

AMEWVlSPJMasIelCard or Check in US funds drawn on US bank; credit on approved accounts only 
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A MAC@ 
AND A 

MODEM 
makes 

MEDLINEB 
easier & faster 

to access 
than you 

possi thou~ht  le. 

Now, or the irst time 
[-( on t 6 e Macintosh@ ... 

a user-friendb, 
sensible tool for 

doctors, researchers, 
nurses, students, 

medical librarians.. . 
I 

Automatic and manual 
search modes su port new 
and expert ~ e d E n e  users. 

A 10-minute tutorial has 
new users performing - productive searches 

immediately. 

Powerful Index feature 
ca tures complex terms 

wit{ the click of a mouse 
for use in future searches. 

Update your research with 
only new articles 

automatically. 

I , . . ' a c n ~ ~ I  a n  r d  r e  re , ,' 
IITX:,,:>YII~S o Apple ('oi-~~hii?;~ Inc. . \ l e~ ' " '  ''.'!;~e 

rrgi.., :rd .lodei,lark o,.\';jfionn~ L~brnl.,. oi.$r!:,-,ne 
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Antisera to Viruses 
Bacteria and Phages Oncogenes 

Cloned Genes 

Cloned Viruses 

DNA Probes 

REFERENCE CATALOGUES 

Algae and Protozoa, 1985 Catalogue, 
16th edition; lists over 1,000 strains; in- 
cludes an index to special applications. 

Bscterla and fJactdophagea, 1889 
Catalogue. 17th edition; lists over 11.000 
strains, includes an index tospecial appli- 
cations, media formulae. 

.Cell Llnea/HybMomaa, 1988 
Catalogue, 6th edition; lists over 2,800 
iines; indexed by species, tissue, tumor 
and MAb. 

Fungi/Yeasts, 1987 Catalogue. 17th 
edition; lists over 21.000 stains. Includes 
an index to industrial applications and 
media formulae. 

'NIH Repository of Human DNA 
P&s and Libraries, August 1988 edi- 
tion; lists over 700 probes, clones genes 
and chmmosome-specific libraries of the 
human genome: primate cONA and lib- 
raries; multispecies oncogenes. 

' RBCOmbimtnt DNA Materials List, 
January 1989,128pages; W of over800 
cloned inserts, libraries, vectors and 
hosts. 

V i ~ a e s  and IONS Antisera (Animal 
& Plant), Chlamydiae, Rickensiaa, 
1986 Catalogue, 5th edition; lists over 
2000 strains and antosera. 

American Type Culture Collection 

12301 Parklawn Drive 
Rockville, MD 20852 
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Slices. 
Tight 
spots. 

Tinv 
Took. 

Vibratome 
- 

de Fonbrune Stage-Mounted Micromanipulator de Fonbrune Microforge 

Whether it's fresh sectioning, micromanipulating or forging, 
turn to TPI for instruments as precise as your procedure. 

Vibratome? If your research demands fresh tissue sectioning Microforge. Perfect companion to the Micromanipulator, the 
with no freezing or embedding, turn to the Vibratome, the superior TPI & Fonbrune Microforge, with 6 movement and 2 temperatwe 
tissue sectioning system, Series 1000 or Series 2000. Vibratome controls, permits fabrication of both simple and complex micro- 
Series 2000 gives you specimen bath refrigeration, automatic sec- tools. Accomplish fusion/melting, distant/contact stretching, micm 
tioning repetition, and motorized digital control of section thick- glass blowing, fmming, using glass, metals, alloys, organic crystals, 
ness and specimen height. polymers or other fusible materials. 
For detailed information circle No. 40 on Readers' Service Card For detailed information circle No. 42 on Readers' Service Card 

Micromanipulator. Precision control is in your hands with Service. As the only U.S. m a n b r e r  of de Fonbrune Micm- 
the TPI & Fonbrune Micromanipulators, free-standing and stage- manipulators and Forges, and the maker of Vibratome, TPI provides 
mounted. Experience smooth, positive movement, virtually zm you assured d e w ,  ondemand technical service and complete 
drift and no backlash, with easy to use single joystick control for repair and replacement should you need it. When your research 
either right or left-handed operator. demands thin slices, hds you in tight spots, or needing tiny tools, 
For detailed information circle No. 41 on Readers' Service Card call TPI. 

13795 RIDER W L ,  SUE 104 /ST LOUIS, M 0  63045 (314) 291-0198 FAX: 314-291-0710 
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A 
n 

vlth ieakproot 
L I U ~ U I C ~  ~11at are easy to 

put on and remove. 

~g and 

Youaskedfor 
versatility We listened. 

".- 

I And offered you extra capacity . 
with 150-, 250-, 500-, and 

1000-mL sizes. Plus gradua- , 
tlons 011 receivers and uppers , 

for easy measurement, 
because you asked for it. 

Mu asked for easy 
identificati0n.W listened. 

So now, Nalgene Filter Un~ts  are 
color-coded by membrane I-naterial- 

and the pore size and membrane 
material are marked right on 

the collars. 

We did1 
\ plasti 've alw 

on. Yuu gel the sar 
promising standarc.. , 
from Nalge, because 2 

are carefully tested 
" icity, and all units ar 

E sterile. So you won't 
atsoever into your work. 
. . . the name you've 

Bur ideas are built right in. 
Available from Authorized ~ a l g e n e  Labware 
dealers worldwide. O r  write or call: 
Nalgene Labware Dept., Nalge Company, 

Subsidiary of Sybron Corp., Box 20365, 
Rochester, NY 14602-0365 

Telephone (716) 586-8800 Telex 97-8242. 
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The new 

A revolutionary breaktlfrough in 
animal housing. 

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

The Principle 

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

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

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

The MICRO-ISOLATOR Units 

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

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

' WRRSF? r:nrnnlnlc? r:o~r,r,ti I rw  t tv !  MICRO lSnl ATOR S w ~ t ~ r n  " P r n r i ~  1 f . 1 ~  Pnririnlnc and Prnrnrl~ ~rncMrrnt 121" C n n v r a r ~ h t  (f,, R m h l c w i ~ ~  hrnnralann 1PRA 



inar Flow Work 

Whenever a MICRO-ISOLATOR unit is being service a r i ~ m  company 
(that is, when animals or the contents of the unlt are 111111111111111111111IIII..IIIIIIIII11II1I1III..I..I1....II 
being manipulated), these activities must take place I 

within a Class 100 environment. The STAYCLEAN : : Lab 255 West Products, Spring Inc Valley Avenue 
Laminar Flow Workbench is a specialized unrt devel- I PO BOX 808 
oped for such cage and animal manipulation. It has ; Maywood, New Jersey 07607 

been designed to achieve two goals: (1) to prevent : I would appreciate 

ambient contagion from entering the workbench and : U Your new MICRO-ISOLATOR System "Products, Principles, 
! and Procedures Manual" 

any of the components, and (2) i 0  llmlt the escape of u lnformat~on on your other env~ronmental control products 

animal dander and other particulate matter from the : u Your comprehenstve catalog of anlmal hous~ng and care 

work area. ; systems and accessorles 
I L 1 See~ng your local representatwe Please call and set up an 

The STAYCLEAN Lam~nar Flow Workbench IS com- appo~ntment 

pact, moveable, and lncludes state-of-the-art monltor- (J%G?&W~@ &4 &@g * ht-e*7d - ---- 

ing lnstrumentatlon to assure proper operation %+,a&~ %*a ;""'"' ' ~r Ext 
2 *% m- $*!%% 

* " * V T ~ > ,  .*.c d - 
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If advanced 
research 
were an art, 
this would be 
your palette 
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.%c'opf? F'c?r1rici! st?lt?c-!~ori IS 
c:~:t-~iiusi~v~-~, r~mcliriu fro111 
Polcir:i~d t c l  cine to 8"xlO" 
Opercitions irorri f o c u s ~ ~ i ( ~  
io t?xL)osure cor~trol art? 
;ii~to~ri~ited Sophist~cated 
techr!oIoyies ire13 a co111 
pany reriowned for photo 
qraphic ach~evernent 
provide unpr ecederited 
simpl~c~ty and periorrnanct. 

'Ib this ~nlpressive f'uric- 
:~cnal capacity the AI-IS 
zouples enqineering of 
exquisite precision and 
opt~cs of stunning clarity 
to glve you the one thlng a 
nllcroscope must prov~de - 
superior vislon 

?'he AIIS Photoresearch 
Microscope from Olyrnpus 
-1t will change the way 
you look at things 

For a handson demon 
stratlon call toil-free 
1-800-446 -5967 Or write 
for llterature to Olympus 

Corporation, Precision 
Instrument Division. 

. Nevada Drive Lake 
Success NY 11042 1119 
1 $ 1  I ,  W " ! l  ,, l t l  0 ' 
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Put the Future at Your Fingertips 
Only NuAire brings the future of 
IneVitro C02 Incubation to the 
Laboratory today with 

The IR AutoFlow Incubators from NuAire are the 
most advanced incubators on earth-tools for the 
modern laboratory professional in the most 
demanding environments. 

+ Automated MicroComputer 
Control Precision 

+ Exclusive InfraRed C02 
Sensing 

The new IR AutoFlow has a MicmComputer 
Bamd Control System that is programmable for 
precise control of chamber temperature, C02, and 
humidity + . The result is an optimum growth 
environment. 

A New InfraRed CO, Sensor senses C 0 2  
exclusively, offering significantly better CO, 
stability and efficiency. 

capabilities, the new IR AutoFlow Incubators from 
NuAire are today's choice for the future, And Nu-Aire 
stands behind these innovations with an impeccable 
reputation for quality and dependability. 

+ Automated Backup Systems 
+ Future Growth 

Automated 
Backup Systems of 
triple redundant 
temperature sensors, 
power fault tolerance, 
self diagnostics, and 
fail-safe gas shut~ff- 
unique to the IR 
AutoFlow-provide 
increased assurance of 
long tenn reliability. 

With the flexibility of 
available bptions, and 
planned expansion 

For a detailed look at the features and benefits of 
the new IR AutoFlow Incubators, call Toll Free 
for a free color brochure, 1-800-32&3352. 

Consider the IR AutoFlow Incubators from 
NuAire carefully. Then put the future at your 
fingertips. r 

- - - -  
A d  P&nnamx jiw the M a t  Drnumding Environments 

2100 Fcmbrook Lane, Plymouth, Minnemta, USA. 55441 
ROW. 612-553-1270, FAX: 612-553-0459, Telex: 290781 
Phone mLL FREE in the USA: 800.328-3352 
Circle No. 288 on Readers' Senrice Card + indium option 



What you see 
is not all you get. 
When you look at FPLC@ System, you see a first- 
class tool for high-performance separation of large 
biomolecules. But what you see is not all you get. 

When you buy FPLC, you get the benefit of more 
than 30 years of experience in protein separation; the 
security of knowing thousands of FPLC Systems are 
in place around the world; our promise of continu- 
ous new development. 

You also get access to  handbooks and workshops 
on new techniques and methodologies developed 
both in our own labs and in partnership with the 
research and industrial community worldwide. 

Who better to support your instruments, columns, 
media and software than the one supplier that produ- 
ces all of its own components? Reliability is our trade- 
mark. If you need advice, you know where to call. 

Rest assured that FPLC is flexible enough to meet 
future demands. It can be as unique as is your require- 
ments. Scale-up, if needs require, from micrograms 
to grams. 

And FPLC offers the possibility of full auto- 
mation. That means multi-step and multi-sample 
chromatography with column switching. Clean the 
columns without changing them. Program FPLC on 
the basis of either time or volume, greatly simplifying 
your method development, and store up to 50 meth- 
ods for future recall and use. 

Contact your local representative and ask to see 
FPLC System. We think you'll agree that it offers a 
great deal more than meets the eye. 

We help you manage biomolecules. 

0 Pharrnacia 
Pharmacia LKB Biotechnology 

Circle No. 104 on Readers' Service Card 
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Announdng the addition of AT-based 
r image to Mcor Northern's 

flu~roplex III. This dEers a lower cost 

Good d is di.Ukuh enough to do. Let lnav~r pnniide ]I I v~hrsa@iQdatblnaea--&. I 
BIoctuMlCAIS 
lnovar Chemicals Division is the primary 
manufacturer of a diverse line of specialty 
biochemicals for research and pharmaceu- 
tical use. Unique synthesis capabilities 
include indigogenic and other colorimet- 
ric reagents, thymid hormones and stereo- 
chemistries via stereo-selective reductions 
and separations. 

.-Bnzyme .S*RoSpsiBc- 
SubsWes .Re%coBb 

. W H O -  Mo(edndogy 

.BbdKmi& .-qnmesis 

BIornICAIS 
lnovar Biologicals Division features i t s  

mQs-J% '% unique serum processing using ultra- 
centrifugation and state-of-the-art sterile 
filtration and filling. This novel approach 
to biotluids processing results in substan- 
tially virus free products that insure the 

Forafmsampk best cell p w t h  possible. 
a u k k u p :  . C e l ( W I I I R w  ~~~s 
MI-800-782-2778 .Ahdm Media / IPL41 

m Hormone S u m h u m  . Vtns Rai&Pion 

Tracor Northern. Inc, a subsidiary of Tracor, Inc. 
2551 Wesl Beltline Highway Middleton. Wisconsin 53562-2697 
Telephone (606) 831-6511 FAX: (608) 836-7224 

Circle No. 250 on Readers' Senrice Card 1 I Circle No. 245 on Readers' Service Card 

only with TN! 
Only fmm 
Tracor Northern! 
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Carassius auratus l~ve nerve cell; 
60 x obj. 

'lie T.SM cunbal light m i c r w ~ p e  
from Tracor Sorthern is the onh 
instrument of its kind which alhws 
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and true oppicd > 
sectioning of living b ,  

tissue. Discowr the power of 
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This new SUPRAspeede centrifuge is in a class by 
itself. It sets new standards in versatility, economy, ease 
of operation and safety: 

and an ultraspeed centrifuge for 

for antibody. 
DNAJRNA, enzyme, protein, lipoprotein, membrane separation;; 
virus isolations, and much more. That's versatility 



Announcing 
a unique RIA 
technology - it's 
in closer proximity 
than you think 

No liquid scintillation cocktails required 
.Time saving 

Cost saving 
Increased safety 

-0 High performance 

Amersham introduces Scintillation Proximity W a y s  
No separation of bound from free required 
Simple to use; convenient protocol 
Readily automatable 

Full details on the theoretical and technical aspects of scintillation proximity 
assays are given in our technical booklet 'Scintillation Proximity Assays - 
principles and practice', available on request. 

Products available 
Generic reagents - for the development of 

in-house assays Ordering code 
Scintillation Proximity Assay (SPA) reagent, anti-rabbit RPN 140 
Scintillation Proximity Assay (SPA) reagent, anti-mouse RPN 141 
Scintillation Proximity Assay (SPA) reagent, anti-sheep RPN 142 
Scintillation Proximity Assay (SPA) reagent, protein A RPN 143 

Assay systems 
6-Keto-prostaglandin F1, t3H1 Scintillation Proximity 
Assay (SPA) system 
Thromboxane B2 i3HI Scintillation Proximity Assay 
(SPA) system 

Amersham UK 

TRK 952 

TRK 951 

Amersham 
UKSaWAylesbury (0296) 395222 Anwnh.mAuotnll8PTY Ltd Sydney 888-2288 Anwnh.m8&lumSA/W Brussels (02) 770 0075 
Ammh8m Buchkr GmbH 6 Co KQ Braunschweig West Germany (05307) 8080 Am0nh.m C8nad. Ltd Oakville. ON1 (416) 842 2720 
-ham C o m t l o n  Arlington Heights. lL USA (312) 364 7100 Anwmh8m Dannurk ApS Birkered 02-82 02 22 Amamh8m Fmnc8SA Paris (1) 69.28.83.00 
Amonham &p.n Tokyo (03) 816 6161 Ammh.m W.d.rlmd BV Houten 03403 76660 Ammham Nomay Sandvika 02-54 63 18 
Amonham SwuJon AB Solna 08-734 08 00 
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PRECISE, RELIABLE AND 
REPRODUCIBLE INJECTIONS - 
CELL AFTER CELL. 
AIS MICROSCOPE SYSTEMS. 

The new Carl Zeiss Microscope 
Systems extend the performance and 
capabilities of the modem light 
microscope to meet the ever growing 
demands of science and industry. 

State-of-the-art light microscopes 
with unexcelled ICS optics are com- 
bined with the latest technologies 
for specimen handling, information 
retrieval and processing. 

The results, in terms of resolution, 
content and reproducibility, far exceed 
anything previously attainable with con- 
ventional instrumentation. Now the 
most sophisticated techniques in micros- 
copy can become a routine part of your 
research. 

The AIS Microscope Systems from Carl 
Zeiss make microinjection into living cells 
easier and more reliable than ever before 
due to computer control of the injection 
procedure. The microscope system is 
operated via a functional software menu; 
all parameters are entered by means of 
the graphic overlay on the Wmonitor. 

The injection program enables fast, 
precise axial injections with a high injeo 
tion rate of up to 2000 cells an hour - 

MPM Microscope Photometry 

LSM Laser Scan Microscopes 

AIS Automated Injection Systems 

with maximum protection of the cell. 
There is no dtf)ciculty in continuing inter- 
rupted injection tests or performing mul- 
tiple injections into a single cell. This 
guarantees standardized and stabilized 
conditions for injection experiments. 
Even complex functional analyses are 
possible in the shortest time possible - 
with maximum reproducibility and 
therefore reliable statistical results at 
all times. 

The AIS Microscope Systems from 
Carl Zeiss are the perfect answer to 
microinjection requirements in cytologi- 
cal, physiological, molecular-biological 
and genetic research in biology, medi- 
cine and pharmacology. 

For the full stow, contact your Zeiss 
dealer. For the name of the nearest 
dealer, call the Microscopy Department 
at (914) 681-7755. 

Carl Zeiss, Inc. 

One Zeiss Drive 
Thornwood, NY 10594 
914 747 -1800 

MICROSCOPE 
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otec 
FUDAN 1NlERNATK)NAL SYMPOSIUM 

ON NEW FRONTIERS OF GENETICS 
September 10-14, 1989, Bao-Long Hotel, Shanghai. China. 
Organizing Committee - C.C. Tan (Honorary Chainnan). S.D. Kung 
(Chainnan). C.H.Y. Chu, (Vice Chairman). Program Committees: 
Recent Advances in Drosophila Genetics: B. Judd. Chairman; New 
Approaches to Human Genetics. E.H.Y. Chu. Chairman; Impact of 
Genetics and Genetic Engineering on Agriculture: R. Wu. Chairman; 
Microbial Genetics and Molecular Evolution: J.T.F. Wong. Chairman; 
Local Arrangements: J.L Xue, Chairman 
Program: Mon.. Sept 11: Opening Ceremony 8 Keynote address: 
Howard M. Temin: Ptenary Session: Seymour Benzer. Lawrence 
Bogorad. Yuet Wai Kan; Session I - Drosophila Genetics: Spyros 
Artavanis-Tsakonas, Yuh Nung Jan, Elliot M. Meyerowik. Ruth 
Lehman. Michael Young; Session II - Human Genetics: Savio Woo, 
David A Williams, Y. T. Zeng. C. C. Liew. Dean Hamer. Zai-Ping Li, 
Barbara Hamkalo; Session Ill - Plant Genetics: Ray Wu. Marc Van 
Montagu. Roger Beachy. Y. T. Qian. NingSung Yang, Zhang-Uang 
Chen; Session IV - Microbial Genetics 8 Molecular Evolution: J. 
Tze-Fei Wong. JeRrey Miller, Alastair Matheson. Robert 
Cedergren. Ke-zhong Tong, Haruo Ozeki;Tues., Sept 12: Plenary 
Session: Gerald Fink Nam Hai Chua C. Thomas Caskey, Charles 
Langley;Poster Session;Banquet C.C. Tan Birthday Celebration; 
Keynote Address: Joshua Lederberg; Wed.. Sept 13: Plenary 
Session: David Hogness Gurdev Khush. James Neel. Rita 
Colwe1l;Session I - Drosophila Genetics: L.Y. Jan. Bruce Baker, 
Michael Ashburner, William Engels. Chung-I Wu. Hampt~n 
Carson;Session II - Human Genetics: Ernest H.Y. Chu. Robert 
Moyzis. Elbert Branscomb. Lap-Chee Tsui. L.C. Sze. Larry Deaven. 
John J. Wasmuth: Session Ill -Plant Genetics: Thomas Hodges, A. 
Hirai, John C. Gray. Shaindow Kung, Shyam Dube. Alan Teramura. 
C.C. Chen; Session IV - Microbial Genetics 8 Molecular Evolution: 
Edmund C.C. Lin. Frank Maley, Paul E. Sadowski. Paul O.P. Ts'o. 
Pei-Xuan Guo. Temple F. Smith;Thurs.. Sept 14: Plenary Session 
8 Closing Ceremony: Eric Davidson, Thomas C. Kaufman. Michael 
Smith. Zu-Jia Sheng. For further information 8 registration 
contact: Helen Phillips, Ctr. for Agricultural Biotechnology. 
University of Maryland. College Park, Maryland 20742. USA, 
Telephone: (301) 454-6056 or 8312; FAX: (301) 454-8143. 
Registration Fee: $200; Bao-long Hotel - $35 per night 

Inorganic Men 

Anotec Separations 
226 E. 54th Street 
New York, NY 10022 
1-212/751-3770 
FAX: 1-21 2/751-0191 

Ions whlch IS pa0 of the Alcan 
anlrs 8s a license0 usel ot Ihb 
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The graphs above were sent t o  us by our Export capability t o  
customers. They were created using WordperFect 5.0, Pagemaker 

Sigma-Plot? the leading PC soFtware For the m And much more.. . 
production of publication-quality Customers regularly tell us that 
charts and graphs For scientists. Sigma-Plot Sigma-Plot is one of the finest applica- 
graphics have been published in literally tions programs they have used. 
hundreds of scientific journals, including And at under $400, Sigma-Plot is in 
Science and Nature. And it's no reach of nearly any budget. Find out 
wonder. because Sigma-Plot is designed t o  yourselF why over 12,000 leading 
create graphs the way you want to  your researchers have chosen Sigma-Plof. 
specifications. I t  includes essential For a FREE brochure or to order 
scientiFic features: your own copy, call us today. 

m Automatic error bars Money-back guarantee. 

Multiple plots per page 
m Polynomial curve Fitting PSI.? or true compatible with 640k mem- 

m Log, semi-log, linear scales ory. CGA. EGA. VGA, or Herc. graphics. Sup- 
ports HPplotters. Laserjet andLasenwriter 

65 Korh Road Corte Madera, CaliFomia 94925 In Europe: RJA Handels GmbH 
Toll Free 8 0 0 - 8 7 4 - 1 8 8 8  m Inside LA 4 1 5 - 9 2 5 - 8 6 4 0  Grosser Mijhlenweg 14A. 5 0 4 5  Kaarst 2. FRG . FAX: 415-924-2850  m Telex: 4931977 Phone: 2101/666268 FAX: 2101/64321 
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The graphs above were reprinted with permission OF: 1 ./Biochemistry Journal 1988, Vol. 27, pp 7565-71, Fig. 2. O 1988American ChemicalSociaty: 2.) Brain Research Bulletin, Vol. 
21, Issue 3, pp. 445-450. Fig. 2. O 1988Pergamon Press: 3.) Canadian Journalof Botany, 67, No. I .  1989, NationalResearch CouncilofCanada; 4.) Endocrinology, 122:242-253/88). 
O 1988 TheEndocrineSociety; 5.JQiochemistry Journal, inpress, O 1988American ChemicalSociety. Their usedoesnot imply endorsement by ourcustomers'employersorpub~ishers. 





THE GENETICS AND MOLECULAR BIOLOGY 
0 F ARABIDOPSIS 

lndiana Molecular Biology Symposium IV 
October 12-15, 1989 

Presented by the 
lnstitute for Molecular and Cellular Biology 

at lndiana University 
Bloomington, lndiana 

A symposium devoted to recent developments in the genetics and 
molecular blology of Arabldopsls thaliana 
Speakers ~nclude: 

Gerry Fink (Keynote Speaker) 
Chris Somerville Bill Ogren 
Mike Sussman Mlke Thomashow 
Elllot Meyerowitz Ken Poff 
Harry Klee Maarten Koornneef 
Ruth F~nkelstein Erlc Rlchards 
Fred Ausubel Pete Snustad 
Joe Ecker Robert Masterson 
JoAnne Chory Howard Goodman 
Ken Feldman 

Sponsored in part by the lndiana Corporation for Science and 
Technology, Eli Lilly and Company, Calgene Inc., E. I. DuPont De 
Nemours and Company, Agracetus, Monsanto Company, and GIBCO/ 
BRL Research Products, Life Technolog~es Inc. 
Far information and application, write to: Director, Institute for 
Molecular and Cellular Blology, Jordan Hall 322A, lndiana Unwersity, 
Bloom~ngton, lndlana 47405. 
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MANAGING EDITOR 
Peter Deuflhard 
h'onrud Zuse Cenrer, Berlin 
Federal Republic o f  Gerfiluny 

1 NEW SCIENTIFIC PERSPECTIVES / I 

Interdisciplinary in nature, this 
new journal focuses on articles 
from the areas of mathematical 
and scientific modeling, scientific 
computing, computer science, and 
scientific and engineering 
applications. 

Volume 1 (1989). 4 issues 
ISSN 0899-8248 
In the U.S.A. and Canada: 580.00 
All other countries: 592.00 

EDITOR-IN-CHIEF 
Lany Knight 
Brigham Young University 
Provo. Utah 

Designed to provide scientists and 
engineers with a single literature 
source covering new developments 
in the field of x-ray imaging and 
analysis techniques, this journal 
reports original research and 
timely reviews of the best technical 
and esthetic quality. 

Volume 1 (1989). 2 issues 
ISSN 0895-3996 
In the U.S.A. and Canada: 550.00 
All other countries: 556.00 

Sample copies and privileged personal rates are available upon request. For more information, please write or call: 

ACADEMIC PRESS, INC., Journal Promotion Department 
1250 Sixth Avenue, San Diego, CA 92101, U.S.A. (619) 699-6742 
All prices are in U.S. dollars and are subject to change without notice. 

EDITORS 
Chen Chunming 
Chinese Acadetny of Preventive 
Medicine, Beijing, Chinu 

Frederick Coulston 
Wliire Sands Reseurcli Ceilter 
Alatiiogordo, New Mexico 

MANAGING EDITOR 
Frank C. Lu 
Miufni, Florida 

This international journal, with 
special emphasis on scientific data 
and information from China, 
publishes regular articles, review 
articles, and important reports 
dealing with biologic and toxic 
effects of chemicals, drugs, natural 
products, and physical agents on 
man, plants, and animals. 

Volume 2 (1989), 4 issues 
ISSN 0895-3988 
In the U.S.A. and Canada: 5100.00 
All other countries: 5112.00 59143 
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NEWSPAPERS 
MAGAZINES 

RADIO 
TELEVISION 

7he 1989 
contest year is 

October 1, 1988 
through 

June 30, 1989. 

All entries 
must be 

postmarked 
before 

midnight, 
July 15, 1989. 

For 38 years the AAAS-Westinghouse Science Journal- 
ism Awards have recognized outstanding reporting on 
the sciences and their engineering and technological 
applications, excluding health and clinical medicine. 
Awards honor science reporting in newspapers and 
general circulation magazines and on radio and televi- 
sion. 

Entries are judged on the basis of their initiative, origi- 
nality, scientific accuracy, clarity of interpretation, and 
value in promoting a better understanding of science by 
the public. 

Five awards of $1,000 each are made in the categories of: 
newspapers with daily circulation of over 100,000, news- 
papers with circulation of under 100,000, general 
circulation magazines, radio, and television. 

The 1989 Awards will be presented at  the National 
Association of Science Writers' banquet during the An- 
nual Meeting of the American Association for the 
Advancement of Science in New Orleans, February 15- 
20, 1990. 

The Awards are administered by the American Associa- 
tion for the Advancement of Science under a grant from 
the Westinghouse Foundation. 

For further information and enhy forms, contact the AAAS Office o f  Commu- 
nications, 1333 H Street, W, Washington, DC 20005, or call (202) 326-6440. 
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Of all the sellers in the market. 
FisherBiotech is uniquely .- capable of working with vou 
tohelp make yourwork more 
~roductive. Svmbiosis to  us 
ineansa mutbally beneficial 
on oing exchange of ideas and 
in#rmation. not merely a com- 
mercial exchange of purchase 
orders and purchases. Symbio- 
sis means watching your work 
in progress and our products in 
use Ant~c~pating your needs 
and adaptin our services t o  
meet them.\nderstanding 
your probiems and implemen- 
ting hands-on solutions. And 
developing advanced products + to  help you: work advance. 

Our motlves are not selfless. 
FisherBiotech plans to  grow 

symbiotically with biotechnol- 
ogy-because we offer unique 
contributions t o  accelerate 
that growth. 

All the essentials of 
biotechnology.. . 
One singlesource can furnish 
all the biotechnical tools you 
need,.from reagents, enzymes, 
labell~ng and packaging sys- 
tems for molecular bioloav. .. 
ultrapure raw materials a?ld 
efficient mechanisms for DNA 
s nthesis..antibodiesand 6Y etection systems of all types 
.. complete systems and sup- 

E lies for electrophoresis ... 
asal media, antibiotics, 

vitamins, and process controls 
for cell culture-over 3,000 



products in all, with more 
added every week. 

... and the skills essential 
to applying them 
FisherBiotech sends our 
biotechnologists t o  work 
with your biotechnologists. 
Our Biotechnology Specialists. 
the largest dedicated force in 
the field, carry the best creden- 
tials and s eakyour language 
fluently. #at promotes 
symbiosis. not just sales. 

Quality is as critical to our 
results as it is to yours. 
Biotechnology im oses 
unforgiving stan&rdr So 
all FisherBlotech suppliers 
undergo stringent product 

evaluations. and must meet or 
exceed our Quality Assurance 
standards before we distribute 
their products. With nearly a 
century of manufacturin 
high quality reagents, ~ i s i e r -  
Biotech knows how to  assure 
consistent purity. Our product 
assa s-and our customers' 
resuk-speak for 
themselves. 

The new products 
of symbiosis 
FisherBiotech introduces 
what you need by under- 
standln firsthand what you 
need t o  a now. Your prob- 
lems stimulate our product 
development-for instance: 
in non-radioactive probes ... 

new peptides ... more efficient 
electrophoresis systems ... 
new scintillation cocktails ... 
and higher yield cell cultures, 
among others. 

Delivery s tems that 
help you &ver resuits 
Instantaneous com uterized 
ordering. Express shpments 
from massive inventories. 
Expert answers with one toll- 
free call. The convenience and 
economy of Fisher Scientific 
as the source for everything 
our lab needs. Fisher service 

%Uyou spend less time ob- 
talnlng products, and more 
time uslng them productively. 

Choose a su ply h o w -  
or a syrnb& relathshfp. 
Supply houses sell to  you. 
FisherBiotech works with 
you. The benefits will be as 
unique and mutual as the 
relationship. For additional 
information, contact your 
Fisher Biotechnology 
Specialist or local Rsher 
Scientific Representative. 

--g '"M 

hlas( 

Symbiosis with Molecular Biology Imml~nology ... Electrophoresis ... 
Cell Culture...Biochemicals 



HIV-1 ENVELOPE, 
REVERSE TRANSCRIPTASE 

AND CORE ANTIGENS 

MicroGeneSys has what you've been 
looking for ... highly purified, biologically 
active HIV-1 proteins. 

MicroGeneSys' recombinant HIV-1 
proteins are: 

Greater than 95% pure 
Biologically active 
Full-length and non-denatured 
Glycos ylated (gpl60 and gp120) 
Supplied in Tris-buffered saline; no 
carrier proteins or azides 
Suitable for use in Western blot, ELISA, 
CD4 binding assays, functional studies or 
antisera generation 
Packaged in 1 rnl vials at 100 pglml 

For additional information, contact: 

- - 400 Frontage Rd., West Haven, CT 06516 
Toll-Free (800) 541-8315; in CT (203) 932-2010 

For Research Use Only; Not for Us in Humans or Clinical 
Diagnostic Procedures. 
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NEW PRODUCXS 

KETANSERIN 
RITANSERINE 
PIRENPERONE 

Neumtoxins 
CAMP Activator 

NMDAIGlycinelPCP Ligands 
7-CHLOROKYNURENIC ACID 
5-FLUOROINDOLE-2-CARBOXYLIC 

Delta Opioid Antagonist 
NALTRINDOLE 

Ion Channel Modulators 
Opioid Analgesics 
FENTANYL CITRATE 
LOPERAMIDE 

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

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

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

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

Published by Westview Press for AAAS 




