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edited by PHIL SZUROMI 

Polyaniline conductivity 
Charge conduction in conduct-
ing polymers, organic materials 
that can have metallic proper-
ties, is often understood in terms 
of electron movement along a 
single chain, but scanning tun-
neling microscopy (STM) stud-
ies suggest that charge moves by 
percolating between grains of 
conducting material within the 
polymer. Jeon et al. (p. 1662) 
used STM to study both the 
micromorphology and the elec-
trical conductivity of polyani-
line films. Different electro-

H 

'N 
I ~ ~ x x ~ ~ ~ ~ ~ ~ ,I 
H H 

chemical preparations allowed 
the doping and thus the con-
ductivity of the  films to be 
varied. Conductivity was more 
uniform over small scan areas 
(below 200 to 300 angstroms in 
width) and showed greater 
variation over larger scan areas. 
Consistent with these results 
was the observation of negative 
differential resistance, in which 
increasing the bias voltage on  
the sample can decrease the flow 
of current. 

Superconductor 
spins 

Nuclear magnetic resonance 
studies of copper oxide super-
conductors reveal that the elec-
tron spins behave in a manner 
different from either normal 
metals or conventional super-
conductors. Ruvalds et al. (p. 
1664) calculate the spin suscep-
tibility in the case where Fermi 
surfaces (contours of constant 
electron energy in momentum 
space) are nested. The authors 
find that the temperature de-
pendence of the spin dynamics 
in their model is in good agree-
ment with recent neutron scat-
tering experiments. Such com-

No greater disparity 
A wide variety of fauna not recognized earlier appeared suddenly 
during the Early Cambrian, about 570 million years ago. The cause 
of this "explosion" and the diversity of the fauna, particularly with 
regards to the unusual arthropods found in the Burgess Shale, has 
been debated. T o  evaluate the significance of the explosion and 
possible evolutionary mechanisms, Briggs et al. (p. 1670) compare 
the range of morphology among living arthropods to that of 
Cambrian arthropods. They conclude that the disparity of forms 
was not greater in the Cambrian, as suggested by the taxonomy, but 
comparable to modern counterparts. 

parisons may shed light on  the 
mechanism for superconduc-
tivity in these materials. 

Soluble aluminum 
silicates 

Aluminum-silicate minerals 
dominate the mineralogyof many 
crustal rocks and soils. Chemical 
weathering and low-tempera-
ture alteration thus likely in-
volves the formation of soluble 
Al-Si species, but identification 
of these species has been diffi-
cult. Browne and Driscoll (p. 
1667) used a fluorescence probe 
technique to characterize low-
order A1-Si complexes in dilute 
acidicsolutions and todetermine 
the stoichiometry and equilib-
rium constants for likely water-
rock and aqueous reactions. The 
results suggest that low-order Al-
Si species are the dominant res-
ervoir of mononuclear A1 in 
natural waters and thus control 
the solubility of A1-Si minerals. 

Rational receptor 
antagonists 

A single growth hormone mol-
ecule binds sequentially to two 
receptor molecules through two 
distinct sites on the hormone. 
T o  investigate the effectsof such 
binding on signal transduction 
by the receptor, Fuh et al. (p. 
1677) made hybrid receptors in 

which the extracellular domain 
of the human growth hormone 
receptor was coupled to the 
transmembrane and intracellu-
lar portions of a receptor that 
causes cell proliferation. In cells 
expressing the hybrid receptor, 
sequential binding of both sites 
and resultant dimerization of the 
receptor were necessaryto stimu-
late proliferation. The authors 
also designed a growth hormone 
antagonist by modifying human 
growth hormone so that it would 
not bind to a second receptor. 

Triplex-helix 
preference 

Molecules have been synthe-
sized that bind preferentially to 
DNA in its triple-helix form, in 
which the bases of a third single 
strand of DNA form hydrogen 
bonds with the base pairs of a 
double helix. Mergny et al. (p. 
1681) have found tha t  a 
benzo[e]pyridoindolederivative 
(BePI) strongly stabilizes such a 
structure relative to the double 
helix by intercalation. Thus 
BePI can stabilize the binding 
of single strands of DNA along 
a gene and thus be used to selec-
tively destabilize the binding of 
proteins to DNA. For example, 
the inhibition of the initiation 
of the  Escherichia coli R N A  
polymerase transcription com-
plex for the b-lactamase gene 
by a triple helix was much 

greater in the presence of BePI. 
Ultraviolet irradiation can be 
used with BePI to form cova-
lent bonds that can further sta-
bilize the triple helix. 

Rate of exchange 
Many proteins undergo confor-
mational changes when they 
bind or unbind small molecules, 
but measuring the free energy of 
such structural changes can be 
difficult. Englander et al. (p. 
1684Jdeterminedthe structural 
free energy change in various 
types of hemoglobins by mea-
suring hydrogen exchange. Lo-
cal folding and unfolding of the 
protein exposes particular N H  
groupsof the peptide chain. The 
rate of hydrogen-tritium ex-
change into these groups pro-
vides a measure of how easily 
the protein undergoes its con-
formational change at equilib-
rium. The values are in good 
agreement with the allostericfree 
energy values that can be mea-
sured for hemoglobins in sepa-
rate oxygen-binding studies. 

Cell-associated 
HIV vaccine 

Effectivevaccination against the 
human immunodeficiency virus 
(HIV) mustnot onlyprovide pro-
tection against the free form of 
the virus but also against virus 
tha t  might be transmitted 
through infected cells. Fultz et al. 
(p. 1687) immunized chimpan-
zees with various HIV-1antigens 
such as the gp160 peptide and 
regions of the V3 loop. These 
animals were as much as 1 year 
later challenged with HIV-l-in-
fected peripheral blood mono-
nuclear cells. Antibody titers 
were stable after challenge, and 
the virus could not be isolated 
from blood or tissue samples (see 
news story by Palca, p. 1632). 
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Consistent performance and guar- a sound investment for every research budget. 

anteed PCR results. Solid reliability The Original DNA Thermal Cycler. Take advantage 

that translates into maximum uptime of the same proven PCR performance at a new low 

and enhanced laboratory productivity With a proven price. To order, or for more information, contact your 

track record in thousands of research local Perkin-Elmer sales representative. 

laboratories worldwide, the Original DNA In the U.S., call 1-800-762-4001 for 

Thermal Cycler at the new low price is technical information. 

Eumpe Vatentetten, Germany Tel: 49-6106-361-115 Fax: 49-8106-6697 
Canada Montreal. Canada Tel: 514-737-7575 Fax: 514-737-9726 
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lnvltrogen Introduces the Xpress'" system a fast 
efflclent system for hlgh level expression and 
one step recovery of recombinant protelns uslng 
~rnmob~l~zedmetal afflnty columns (ProBondTM) 
W Xpress allows Express~onof Fuslon Protelns 

wlth a SIX Amlno Acld Tag Sequence for 
Selective Purlflcatlon uslng probond'" 
afflnlty columns 

W Xpress allows Blndlng and Elutlon of 
Recombinant Protelns uslng Denaturing or 
Natve Cond~tlons 
Xpress requlres no Antibodies or knowledge 
of Proteln Sequence or Blochemlcal 
Properties 
IXpress uses Simple Enzymatic Cleavage to 

Separate the Protein from the Amino Acid Tag 
sequence 

W Xpress 1s used with Invitrogen's Prokaryotic 
or Eukaryotic Vectors, including Baculovirus 
Expression Vectors, for Analysis of Post-
Translational Modlf~catlons 

Flnd out how fast and FIG. 1
simple High Level 
Natlve Expression A B C D  
and One-Step 
Purification really IS 

r(- -
with the press"' system 
from lnvltrogen by 
calling the toll free 
number below "% i s . -

Figure 1 .  Expression Data A Express10 
B FlowThrough C Wash D Elut~ 

619-597-6200 FAX: 619-597-6201 
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AN EFF;rCINT CONSUMER 
Consider the hummingbird: Rapid, efficient liquid handling. Extremely flexible operation. Economical in 

its use of effort and fluids. The same can be said of the Eppendorf ECOSYN" 0-300 DNARNA 

Synthesizer. Reagent use is minimized through syringe-metered delivery and optical sensors. Operation 

is completely under the user's control via the flexible program. design. Fast cycle times are achieved 

using zero dead volume valves and short liquid paths. ECOSYN 0-300 is ideal for all applications 

requiring synthetic oligonucleotides. 

ECOSYN~ 0-300 1-800-42 1-9988 9 
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The system: 
Analytical microscopyworkstation 

, The instrument: 
NikonMicrophot-SA 

lmagG 
Processing 

he advanced Microphot-SA researchmicroscopeisdesigned 
to bi?the heart of your analyticalworkstation, today andtomorrow. 

Capableof beingrunfrom a hostcomputer', it is uniquelyadapted 
to complex multi-imaging requirements. For instance, perform 
simultaneous real-time image processing and microspectrophotometry. 
Or put world famous NikonCF@opticsto work for both high resolution 
video microscopyand photomicrography, inall techniquesincluding 
DICandfluorescence. -.-

To arrange for a demonstration, call1-800-52-NIKON, ext. 144. 
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New Preparative 2-D Electrophoresis System 
The ultimate resolving power of analytical 

2-D electrophoresis is now available on the 
preparative-level. Purify 
specific proteins from 
micrograms to grams 
of sample by simply 
combining two power- 
ful purification tools: 
Bio-Rad's Rotofor@ 
preparative isoelectric - - 
focusing cell and the new Model 491 Prep Cell 
for continuous elution, preparative-PAGE. 

First dimension purification with the Rotofor 
provides initial fractionation of any crude protein 

1 
sample, up to 500-fold. The 
second dimension, and final 
purification step, preparative- 
PAGE, is then used to isolate 
individual proteins within 

3 Rotofor fractions, proteins dif- I fering in MW by a; little as 2%. 
For more information on 

the new Model 491 Prep Cell, the Rotofor cell and 
Preparative 2-D electrophoresis, call 1-800-4BIORAD. 

Life Science U.S. (8") 4BlORAD CatHomIa Ph. (510) 741- 1000 llknv YO& Ph. (516) 756-2575 Auatrslla Ph. 
02-805-50W Austria Ph. 022237 78 901 Bdgium Ph. 091-85 55 11 Canada Ph. (416) 624-0713 

Group China Ph. 2564308 France Ph. 0149606834 Gennany Ph. 089-318840 Italy Ph. 02-21609 1 
Japan Ph. 03-3534-7515 Kowloon Ph. 7893300 The Nethedamla Ph. 0838540666 Nsw Zealand 
Ph. 09-443 3099 Scand/nav/a Ph. 46 (0) 760-73489 Spaln Ph. (91) 661 70 85 Swkerland Ph. 01- 
810 18 n United Kingdom Ph. 0800 181134 
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MAGNUM" GUMS: 
SEEING MORE THAN EVER BEFORE. 

Unprecedented power to see more is yours with Magnum 

from Finnigan MAT. Now you can have the remarkable 

sensitivity of an ion trap with the superior accuracy and 

reproducibility of our Advanced Chemical Ionization, a 

technology breakthrough. All in a surprisingly affordable 

benchtop package. 

Advanced CI gives you greater sensitivity and classical 

CI spectra, unmatched by any other ion trap system. In 

fact, Magnum is the first benchtop MS capable of repro- 

ducible CI quantitation. And switching between EI and CI 

is effortless, requiring just the click of a mouse. 

Magnum's powerful 486 data system and new software 

make data interpretation and reporting fast and easy. 

Look into how you can see more with Magnum 

by calling your Finnigan MAT office below. O r  FAX 

(408) 433-4823. 

A subsidiary of Thermo 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 (0421) 54 93-0 UK (0442) 233555 France (01) 69 41 98 00 Italy (02) 66011742 Netherlands (08385) 27266 

Sweden (08) 6800101 Japan (03) 3372-3001 Australia (61) 2-743-6777 
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U i t h  Maxlinem Microplate Readers, 

you leave your lab with a sense of accom- 

plishment, every day. 

Maxline readers pioneered enzyme 

kinetics in the 96-well format. Today, they 

remain unequaled in performance, soft- 

ware and applications support. The light- 

tight, stationary reading chamber is central 

to Maxline's superior optical performance. 

The isothermal reading chamber ensures 

well-to-well temperature uniformity and 

long-term thermal stability. Combining the 

throughput and convenience of the 96-well 

format with the data quality of the best 

spectrophotometers, Maxline readers offer 

complete solutions to your toughest 

application challenges. 

No wonder Maxline readers are the choice 

of leading scientists and the most frequently 

cited in the literature. Send for your free copy 

of our annotated bibliography today. 
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Maxine 5 a!radernark of Molecular Devces Corporal#on 
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The CentriVap Concentrator processes samples fast and efficiently. 
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