


(ELAMSTM) Electronic Laboratory Animal Monitoring System I 
When you create a great concept 1 

Our new Electronic Notebook is added the hit-and-miss of tagging, clip 
ping, tattooing, etc. And you call 

proof that ELAMS is more than a superior keep and use your present animal 

animal identification process. codes and read about 100 animals 
in 20 minutes. It works for all ani- 
mal species. ELAMS uses patented 
bio-compatible glass-encased tran- 

ELAMS is dramatically impacting Why? Because E M S  does sponders, pre-encoded and conven 
data collection efficiency, accuracy, so many things so much better, iently packaged within individual 
quantity and use. The new Bio faster, cleaner, safer and more cost sterile needles, inside an insertion 
Medic Data Systems DAS4002, an efficiently. device. Studies and customer usage 
entirely portable variation and com- Invaluable confirm that animal tissue response 
plement to the DAS4001, under- Positive Identification is completely non adverse. ELAMS 
scores the acceptance of ELAMS by exceeds GLP guidelines. 
the research field. Start with the identification process. Secondly, ELAMS provides 

So, what began as a big step Using encoded, subcutaneously you with transportable, prograrn- 
ahead in animal identification is implanted miaochips (transpon- mable memory, extending up to 
turning into a great leap forward in ders) that are 'read' by an interro- 15,000 ID codes on a aedit-cart 
lab animal monitoring and informa- gating scanner, ELAMS positive sized device. Data can be copied 
tion management. identification renders obsolete from card to card, or downloaded 

ELAMS is a sademark of Bio Medic Data Systems. In 



its evolution is quite n a m .  
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COVER Model of the complex of human growth hormone and th 
domain of its receptor. One hormone molecule (red) is bound to 
molecules (blue and green); the pebbled yellow surface represents 
brane. The dimerization of the extracellular domains by the hormone is like! 
aggregate the intracellular domains of the receptor as well, thereby producing sig 
leading to cell growth differentiation. See page 306. [Graphics by T. Hynes an( 
M. de Vos with MIDAS-plus softwarel 
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Josephson computers 

S uperconducting Josephson junc- 
tions may one day fornl the basis 
for ultrafast conlputers. Hasuo (p. 

301) reviews progress that has been 
made through the use of high-quality 
niobium junctions. Large-scale inte 
grated circuits have been made that are 
much faster than existing semiconduc- 
tor circuits. The first commercial prod- 
ucts may be specialized processors and 
hybrlds with existing computers. 

Growth hormone and 
receptor complex 

inding of human growth hor- 
mone (hGH)  to its receptor stim- 
ulates the growth and metabo- 

lism of muscle, bone, and cartilage cells; 
de Vos et al. (p. 306; cover) report the 
x-ray structure of hGH complesed with 
the estracellular domain of its receptor 
(hGHbp) .  Two receptor n~olecules 
form the complex with hGH. Although 
the two hGHbp molecules donate simi- 
lar residues, the structures of the two 
binding sites are quite different. The 
two hGHbp n~olecules also form esten- 
sive carbosyl-termi:lal contacts, xvhich 
suggests a sequential mechanism for 
dimerization that may have implications 
for signal transduction. 

One charge at a time 

he ultimate in digital electronics 
is to  use a single electron to  
change the state of a device; Su 

et al. (p. 313) report the incremental 
charging of the potential \\re11 of a reso 
nant tunneling device by single elec 
trons. In  order to  separate the effects of 
size quantization and charging, the 
submicrometer-sized heterostructure xvas 
grown so that one of the barriers of the 
quantum well was more transparent than 
the other. When the voltage polarity is 
chosen so that the emitter was more 
transparent than the collector, electrons 
accunlulate in the well, and sharp steps 
are obsemed in the tunneling current 
because of Coulonlb blockade. 

Alkane activation 

M easurement of the gas-phasc 
reaction rates for the addition 
of the normally "unreactive" 

allcanes to  a rhodium conlplex has veri- 
fied that  these reactions proceed 
through the fornlation of a 16-electron 
internlediatc. Wasserman et al. (p. 31 5 )  
irradiated (~"C,H,)R~(C,O), to  disso- 
ciate one of the C O  ligands. Almost every 
collision of the resulting "nalzed" com- 
plex with alkanes such as neopentane 
caused activation of carbon-hydrogen 
(C-H) bonds. In a second step these 
activated intermediates undergo osida- 
tive addition, brealiing the C-H bond. 

Cyclic 3' ends 

I n the major mature form of U6 
RNA, one of the small nuclear 
RNA molecules involved in pre- 

mRNA splicing, the 3 '  end has an un- 
usual cyclic 2 ',3 ' -phosphate group on a 
uridyl residue. Lund and Dahlberg (p. 
327) identified this apparently post- 
translational modification through ri 
bonuclease T 1  fingerprinting and 
chemical modit-ication analyses. The 
formation of the cyclic phosphate may 
act to inhibit shortening or elongation 
at the 3 '  end, thus fixing its length, or 
may form a transient covalent linkage 
with another splicesome component. 

Coral siblings 

W 
ide distribution, longevity, 
and clear annual bands of the 
reef-building coral Montas- 

trea annularis has made it the "lab rat" 
for many ecological, physiological, and 
geological studies, especially for the 
poorly understood episodes of coral 
bleaching. ICi~o~vlton et al. (p. 330) 
show that M. annularis is really a co111- 
ples of genetically and n~orphologically 
distinct sibling species that differ in 
important attributes such as coloration 
and growth rates, a finding that brings 
into question the widely held assump- 
tion that its colo~ly nlorphology reflects 
environmental plasticity. 

Recognizing more HlVs 

I mmunization of mice with a re- 
combinant vaccinia virus from one 
HIV isolate, follo\ved by restirn- 

ulation of cytotoxic T cells (CTLs) from 
another isolate with a single substitu- 
tion at a critical V3 loop residue, gener- 
ated CTLs with broad specificities. 
Takahashi et al. (p. 333) found that 
using peptides with aliphatic substitu- 
tions at residue 325 during restimulation 
generated CTLs that could rcspond to 
variant sequences at this critical site. 

Endosperm evolution 

vidence for the origin of en- 
dosperm in flonrering plants has 
been obtained by Friedman (p. 

336), who studied the stages of devel- 
opment of the desert shrub Ephedra 
from pollination through formation of 
cellular protoembnos. Friedman had 
showed that double fertilization toolz 
place in this plant; by serially sectioning 
400 o~rules, he now shows that the 
development pattern in Ephedra is 
similar to  that in primitive flowering 
plants, except that the second fertiliza 
tion product forms additional embryos. 
This embryo-producing tissue may have 
evolved into endosperm. 

Artificial photoreceptor 

acteriorhodopsin (bR) films have 
been used to create image-sens- 
ling devices. Miyasalza et al. (p. 

342; see news st0137 by Flam, p. 289) 
used Langmuir Blodgett techniques to  
coat tin oxide electrodes with bR, the 
t-ilm was covered ~vi th  an aqueous gel 
electrolyte and sealed with a gold 

u 

counterelectrode. These photocells 
were then constructed into a pixel array 
to  make an image sensor. Like biologi- 
cal photoreceptors, the photocells pro- 
duce a rectified photocurrent. A con- 
stant light intensity produces a rapidly 
rising photocurrent illat pealis andrap- 
idly returns to  background. Such re- 
sponse ~vould be usefi11 in optical imag- 
ing applications. 
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I= esolve Gel 
7 Compressions. 

1 ~ast6r Run 
Times. 

Introducing the StrataTheml"Temperature  ont troller 
Now you can obtain the benefits of temperature regulation for the 

same price as a conventional sequencing power supply. 
Convent~onal sequencing gels are rout~nely electrophoresed at PanaI A Panal B 

temperatures of 40°C to 50°C Hlgher temperature electrophore- dGTP 7-deaza dGTP dGTP 7-deaza dGTP 
sls IS not generally recommended as temperature fluctuations m u -  - - 
result In plate crack~ng W ~ t h  certaln sequences, some secondary -- , '4,. - 
DNA structures do not fully denature at 50% desplte the pres- .II. 

ence of formamlde In the loadlng dye and urea In the gel matrlx 
Undenatured secondary structures result In compressed bands 
and loss of sequence lnformatlon The ellmlnat~on of temperature Resolution of DNA at higher temperatures 
f l ~ c t ~ a t l o n  durlng hlgh temperature gel electrophores~s allows using the StrataTherm temperature controller. 
resohtlon of compressed bands w l t h o ~ t  plate crack~ng SSMIJ DNA was sequenced w ~ t h  ~ G T P  or 7 deaza ~ G T P  and electrophoresed on a 33cm 6% 

The StrataThermr~ temoerature controller 1s deslaned to main acrylam~de gel malntalned atconstanttemperature PanelA 4 0  C panel B 55 C 

tain a constant gel temperature between 30°C and G " c  automati- 
cally. The StrataTherm temperature controller permits elec- Temp Run Time Mean Voltage 

40°C trophoresis at hlgh temperatures by regulating voltage automati- 550C 
90 min. 1700 volts 
50 min. 1900 volts 

cally to ensure aconstant gel temperature. In addition, high tem- 
perature electrophoresis significantly reduces the combined pre- Table # I .  Reduction in gel prewarming time and gel run 
warm and run time. The StrataTherm temperature controller is time using the StrataTherm temperature 

Gels were prewarmed at 1 5 0  watts (W),  2 5 0 0  volts (V) After reachlng the speclfled specifically designed for use in conjunction with the FeatherVoltTM temperature,thevoltage was regulated by the ~ t r a t a ~ h e r m  temperature contro~ler 
3000 volt, lOOmA power s~pply'. It can be used with most Electrophoresis tlmes (bromophenol blue dye to the bottom of the gel) are shown. 

sequenclng gel tanks that maintain even heat distribution. 
The StrataTherm temperature controller is also useful for stud- ~ ~ ~ ~ ~ ~ ~ ~ \ ~ ~ " , " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , " P $ ~  

ies involving hairpin analysis of mutant PCR* fragments. 
The polymerase cham reactlon (PCR) process IS 

covered by patents Issued to Cetus Corporation 
Patents Pendlng 

Corporate Headquarters, USA Germany, Stratagene GmbH United Kingdom, Stratagene Ltd. 
1-800-424-5444 
Telefax: 61 9-535-5430 

(06221) 40 06 34 
Telefax: (06221) 40 06 39 

Circle No. 109 on Readers' Service Card 

(0223) 42 09 55 
Telefax: (0223) 42 02 34 



If You 
Could SaveTime 

, 

Now you can. Bio-Rad's new 40% 
~ c r ~ l a m i d e  Solutions allow you to obtain repro- 
ducible electrophoresis results faster, while minimizing 
exposure to potentially toxic chemicals. Surprisingly 
affordable, the solutions are stable for one year and are 
provided ready to use. One 500 ml bottle of 
AcrylamiddBis solution is enough to cast 300 12% 

161 -01 48 3 7 3 1  mixture, (2.67% C) 500 ml 45.00 
161 -01 40 40% Acrylamide Solution 500 ml 36.00 
1 61 -01 42 2% Bis Solution 

Life Science United .%a- A I I ~ ~ I U  ~ u n r l a  w g i u m  canam china ~mnce . - 
Gennnny l t a l y * ~ * K o w b o n *  TheMdmdads* MwZasknd* 

G~OUP Spain Swnwriand ~nt led ~~ngdom 

Circle No. 22 on Readers' Senrice Card 



To design these 
microscopes 
takes a 
supercomputer 
powerful 
enough to send 
man to the stars. 

It is an analytical 
mind of forrnid- 
able proportion. 
Computing opti- 
cal formulae 

of daunting complexity. Rigorously 
testing its calculations on intricate, 
self-generated models. Then meticu- 

I 
lously honing the chosen formula for 
absolutely optimum performance. 

And it accomplishes all this at 
speeds that defy belief. Procedures 
once monitored on a calendar are 
now clocked. 

The ends justify these means- 
optics of exceptional clarity and bril- 
liance. On such microscopes as the 
AHS, IMT2 and BH2, these optics 
couple with innovative design and 
precision machining to give you the 
one thing a microscope must provide: 

Superior vision. 
The microscopes of Olyrnpus- 

they'll change the way you look 
at things. 

For a demo or tech information, 
call toll-free: 1-800-446-5967. 
Olympus Corporation, Precision 
Instrument Division, 4 Nevada Drive, 
Lake Success, New York 11042-1179. 
In Canada: W. Carsen Co., Ltd., Ontario. 

The Image of Quality. 
For information drde reader senrice number 6 
For a demonstration drde reader senrice number 122 



June 7-12 

June 14-19 

Vermont 
Conferences 

Copper Mountain 
Protein Folding and Assembly 
in the Cell 

Conferences 

Retinoids Transcription Regulation: Differenti- 

ation, Development and Disease 

June 21-26 Biology and Chemistry of Vision: 
Visual Processing 

June 28-July 3 Renal Hemodynamics: Interactions 
with Endothelial and Epithelial 
Systems 

July 5-10 Calcium and Cell Function 

July 12-17 Phospholipases 

July 19-24 Vitamin C and Vitamin E in Free 
Radical Reactions 

July 26-31 Viral Assembly 

August 2-7 Folic Acid, Vitamin 6-12 and One 
Carbon Metabolism 

August 9-1 4 Thrombin Structure and Function 

Micronutrient: Trace Elements 

Neurobiology of Central Nervous 
System Injury 

Snowmass 
Conferences 

Molecular Basis of Gastric Mucosal Yeast Chromosome Structure, 
Defense Replication and Segregation 

Receptors and Signal Transduction Hepatic Regeneration and Carcino- 
genesis: Molecular and Cellular 
Pathways 

Protein Phosphatases 

Physiology and Pathophysiology of 
the Splanchnic Circulation 

Regulation of Energy Balance: From 
Organism to Gene 

Plant Molecular Genetics 

To receive complete conference schedules and the application form, mail or FAX this form to: 

FASEB Summer Research Conference Office 
9650 Rockville Pike Bethesda, M D  20814-3998 FAX 301-530-7014 

Please send information on the 1992 FASEB Summer Conferences to: 

0 
NAME 

DEPARTMENT 

AFFILIATION 

ADDRESS 

STATE ZIP CODE COUNTRY 



Children are our greatest 
hope. Their education is our 
greatest concern. 

At the American. Asso- 
ciation for the Advancement 
of Science we're investing in 
our future with Project 2061. 

This national program, 
sponsored by the AAAS, is 
designed as a blueprint for 
science education. Project 
2061 is based on the premise 

that students learn best when not only dedicated to the 
connections are made be- advancement of science today, 
tween fundamental scientific but through Project 
theories and real-life applica- 2061 and other 
tions. From rural Georgia to educational pro- 
San Francisco; from Philadel- grams, to the 
phia to suburban Wisconsin, continual advance- 
the AAAS is working with ment of science in B SM 

teachers to design the science years to come. ~ m j e d  2061 
curriculum of the future. 

Although just a begmnmg, -CAN -ON POR 
AAAS and its members are THB ADVAN- OF -(=E 



HIGHER L 
INTELLIGENCE 

IN a 
HIGH MASS 
ANALYSIS. 

HOW TO ACHIEVE 
ENHANCED CHARACTERIZATION OF BIOMOLECULES. 

The Electrospray System from Finnigan MAT simplifies 

tedious sequencing processes, and lets you produce 

accurate and intelligent data in a fraction of the time. 

Picomole and femtomole sensitivity in molecular 

weight determination, coupled with structural elucida- 

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

Electrospray System a powerful tool. 

The Electrospray System combines eledrospray ioniza- 

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

spectrometer to provide molecular weight determination 

of biomolecules, such as peptides and proteins with 

mass accuracy of 0.01%. 

And the innovative Finnigan MAT data processing 

software extracts meaningful information and presents it 

in a format tailored for the biochemist, letting you spend 

more time on science and less time crunching numbers. 

To seek higher intelligence in high mass analysis, call a 

m a n  MAT office listed below or FAX (408) 433-4823. 

A subsidiary of Thenno Instrument Systems, Inc 

California (408) 433-4800 Georgia (404) 424-7880 Ohio (513) 891-1255 Illinois (708) 310-0140 New Jersey (201) 740-9177 Maryland (301) 698-9760 
Germany 421-54931 UK 442-233555 France 1-6941-9800 Italy 6-601-1742 Netherlands 838-527266 Sweden 08-680-0101 Japan (03) 3372-3001 
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A DENSITOMETER 
FOR ALL REASONS 

Quantitation ... 1-D gels, Northerns & Dot Blots 
Quantity One@ -- software for all types of quantitation from films, gels, 
blots and photos. 

RFLP Automatic Analysis 
RFLPrintm -- software for rapid, automatic RFLP and DNA 
fingerprint analysis. 

DNA Sequence Reading 
DNA Code@ -- for automatic reading and post sequence 
searching of DNA sequence from films. 

2-D Gel Analysis & Databasing 

Call 1-800-777-6834 for more information or 
a demonstration with your data. 

protein + dna image Ware systems sm 

405 Oakwood Road, Huntington Station, NY 11746 Tel.: 800-777-6834 516-673-3939 Fax: 516-673-4502 

In the U.K.: Vital Scientific, Ltd., Sussex, England Tel.: (0403) 710479 Fax: (0403) 710382 
In Japan: Toyobo Co.. Ltd., Osaka, Japan Tel.: 06-348-3786 Fax: 06-348-3322 

In Germany, Austria a d  Eastern Europe: Siid-Laborbedarf GmbH, D 8035 Gauting, FRG Tel.: 089 8506527 Fax: 089 850 7646 
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