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THE MUTATION DETECTION BREAKTHROUGH! 

THE ONLY GEL SENSITIVE ENOUGH TO 
DETECT POINT MUTATIONS! 
MDETM (Mutation Detection Enhance 
rnent) gel is the highest resolving qkctre 
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edited by PHIL SZUROMI 

Eu karyote 
evolution 

How well does the information 
on the evolution of the eukary- 
otes assembled from molecular 
phylogenies match the  view 
emerging from the paleontolog- 
ical record of their early evolu- 
tion? Knoll (p. 622) discusses 
the biological and environmen- 
tal histories that can be tested 
against this record. The evolu- 
tionarily successful Eucarya, 
which include plants, animals, 
fungi, and many microorgan- 
isms, are an ancient group. Phy- 
logenies based principally on 
small and large ribosomal RNA 
indicate that eukaryotes are pos- 
sibly as old as both the eubac- 
teria and archaebacteria; it ap- 
pears that rapid bursts of evolu- 
tion characterized their early 
history. The Precambrian pale- 
ontological and biogeochemical 
evidence indicates that eukary- 
otes were a significant part of 
the environment by about 1.9 
billion years ago. 

Calmodulin-peptide 
complex 

Multidilnensional nuclear mag- 
netic resonance spectroscopy 
has revealed the solution struc- 
ture of a complex between the 
calcium-bound form of calmod- 
ulin (CaM), a protein involved 
in the regulation of many sig- 
nal-transduction pathways, and 
a target peptide, the 26-residue 
calcium-binding domain of 
skeletal muscle myosin light 
chain kinase. Ikura e t  al.  (p. 
632) found that the two do- 
mains of CaM were essentially 
unchanged as they clamped 
around the peptide to form a 
globular, ellipsoidal structure. 
Many hydrophobic interactions 
stabilize the complex; Trp4 and 
Phe17 of the peptide make key 
contacts, and numerous Met 
residues of CaM are involved. 

Cell adhesion and learning 
Certain types of learning cause new synaptic connections to form 
in the marine lnollusk Aplysia, and the formation of such con- 
nections can be mimicked in culture with the neurotransmitter 
serotonin. Mayford e t  al. (p. 638) found that serotonin decreased 
the amounts of a group of cell-surface proteins on the presynaptic 
sensory neurons. These proteins were identified as Aplysia cell 
adhesion molecules (apCAMs) and appear to be a family of relat- 
ed products from a single gene. Such changes were not observed 
in the postsynaptic motor neuron. Bailey e t  al. (p. 645) used anti- 
body labeling and electron microscopy to show that the decrease 
is due to endocytosis and apparent degradation of the apCAMs. 
This process could disrupt the contacts between neurons that nor- 
mally inhibit growth and reorganization. 

Nuclear colloids 
Ground water in a nuclear waste 
repository could dissolve radio- 
active elements, and the design 
of such repositories usually in- 
cludes multiple barriers to pre- 
vent the formation and release 
of dissolved actinides. In a lab- 
oratory silnulation of the weath- 
ering of waste glass by water, 
Bates e t  al.  (p.  649; cover) 
found, however, that some ra- 
dioactive elements did not dis- 
solve in the water but formed 
colloidal particles, which would 
need to be trapped. Transmis- 
sion electron microscopy indi- 
cated that the colloids are com- 
posed of iron and sodium clay 
with submicrometer inclusions 
of a radioactive mineral. Surface 
reaction of the glass with water 
may form these colloids. 

Venus waves 
Ultraviolet images of the clouds 
of Venus reveal a large Y- 
shaped pattern that  travels 
around the planet every 4 or 5 
days. Detailed calculations of 
the possible oscillation modes 
in the atmosphere by Smith et 
al. (p. 652) verify previous sug- 
gestions that the pattern is a 
Kelvin wave, a type of wave 
driven by gravity and influ- 
enced by Coriolis effects. Their 

model also suggests the answer 
to the puzzle of how the waves 
are maintained: cloud feedback 
by infrared heating might be the 
energy source. 

Autoantibodies that 
nick DNA 

Antibodies were found in the 
sera of patients with autoim- 
mune diseases that  can nick 
DNA through hydrolysis reac- 
tions. Shuster et al. (p. 665) iso- 
lated and purified immunoglob- 
ulin G (IgG) and IgM antibod- 
ies from patients with systemic 
lupus erythematosus. The DNA 
hydrolysis activity was assayed 
by measuring DNA polymerase 
I activity, which requires a nick 
for initiation, and by a linear 
dichroisln method. The pattern 
of DNA cleavage for these au- 
toantibodies was unlike that of 
deoxyribonuclease I (DNase I) 
or of DNase from human sera. 

Fear and 
forgetting 

The hippocampus is norlnally 
thought to be involved in tem- 
porary memory storage; damage 
to the hippocalnpus can cause 
retrograde amnesia, in which 
the recall of recent memories is 

impaired. However, the hippo- 
campus may also be crucial for 
long-term retention of certain 
emotional memories as well. 
Kim and Fanselow (p.  675) 
studied the effect of hippocam- 
pal lesions on a learned fear re- 
sponse in rats, in which the rats 
were conditioned to both a tone 
and to a context (a particular 
chamber). The fear response to 
the tone did not depend on the 
hippocampus. In contrast, the 
fear response to the context was 
initially critically dependent on 
the hippocampus but by 28 days 
after conditioning it too did not 
require the hippocampus. The 
hippocampus appears to be crit- 
ical for the retention of some 
but n o t  all associative fear 
memories, and it may have a 
time-limited role that  is as- 
sumed later by other brain 
structures. 

Pinpointing 
calcium 

Release of neurotranslnitters 
from vesicles in the presynap- 
tic axon terminal of a neuron 
requires an increase in intra- 
cellular calcium; Llings et al. (p. 
677) present direct evidence for 
the existence of microdomains 
(less than 1 square micrometer) 
of high calcium concentration 
(200 to 300 micromolar) that 

result from the  
opening of calcium channels. 
The influx of calcium is thought 
to lead to the exocytosis of ves- 
icles, which fuse and release 
neurotransmitter lnolecules to 
the postsynaptic axon of an ad- 
joining neuron. The  biolumi- 
nescent protein n-aequorin-J 
was used to monitor calcium 
concentrations; its low affinity 
allowed for the time-lapse re- 
cording of areas of high calci- 
um concentration while the  
neuron was continuously stim- 
ulated. 
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Just Got 999 Times Better 

Introducing the Automated Econo System 

Low pressure, high performance, and able to 
cycle your runs up to 999 times. Sample loading, 
multiple buffer selection, W and gradient 
monitoring-the Automated Econo System takes 
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the high performance features that made the 

standard Econo System number one-features 
such as reproducible binary gradient formation, 
peak detection, fraction collection, and recording 
control. 

Call 1-800-4BIORAD for more information on 
the new Automated Econo System! 
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Affordable, High Efficiency Electroporation ... 

for Yeast, Bacteria and Mammalian Cells 
The ElectroPoratorTM from 
lnvitrogen is a portable, benchtop 
unit with the versatility to 
electroporate bacteria, yeast and 
mammalian cells. The 
ElectroPoratorTM works with existing 
power supplies for consistent 
results at an economical price. 

W Versatile unit for transforming 
bacteria, yeast and mammalian 
cells at high efficiencies. 

W Works with existing power 
supplies to conserve space and 
save research dollars. 

W Accepts lnvitrogen and industry 
standard cuvettes for maximum 
convenience. 

" 4 -  standard see 

The ElectroPoratorTM has stepped 
capacitance settings ranging from 
50-1000pF to allow electroporation 
of a wide variety of cells, lnvitrogen 
is the source for electroporation 
equipment, electrocompetent cells 
and cuvettes. 

Toll Free 
1 -800-955-6288 

(619) 597-6200 Phone (619) 597-6201 Fax 

3985.6 Sorrento Valley Blvd.. San Diego. CA 92121 
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Introducing a new kind of scientific conference.. . 

Science 

New Techniques and Instruments 
in Biomedical Research 
21 - 25 July 1992 (: San Francisco 

Sponsored by the American Association for the 
Advancement of Science and Science Magazine 

There's never been a meeting like it. 
At Science Innovation '92 you can.. , 

:: Acquire an overview of new technologies each morning in plenary sessions by great 
pioneers of science. 

Get practical solutions to your research problems each afternoon in intimate, informal 
advanced technology workshops (see list below). 

:: Introduce your own techniques to colleagues at the evening poster sessions. 

:, Experience new technologies up close daily at the exhibition and in evening industry 
workshops. 

Preview emerging technologies at a unique, last-day session spotlighting the next 
frontiers of science. 

I I Advanced Technology Workshops I I 
O Basic & Clinical Immunology Techniques 
U Biomedical Imaging 
U Chemical and Structural NMR 
O DNA Amplification 
U DNA Forensics 
U DNA Sequencing Technology 
+ Electrical Measurements of Mammalian 

Cells in Culture 

O Field Flow Fractionation O Innovations in Crop Production 
U Fluorescent In-situ Hybridization (FISH) U Mass Spectrometry 
O Gene Expression U Microscopy 
O Gene Mapping U Nonisotopic Detection 
U Gene Therapy U Oncogenes & Suppressor Techniques 
U Gene Transfer U Optical Trapping (Laser Tweezers) 
U High-Speed Liquid Chromatography U Preparative & Analytical Electrophoresis 
O Information Analysis U Protein Structure Determination 

For complete details regarding the scientific program, registration, abstract submission, or exhibits, call 202-326-6461 or 
fax your request to 202-289-4021. 
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Fmter i% Better Than Film 
Tired of waiting for results? Cut exposure periods by ten 
times for '*c and 35S. Or up to 100 times for higher energy 
isotopes like "P and '''I. Accelerate your research and get 
true quantitative results with the PhosphorImagerIM Its 
reusable storage phosphor screens and linear response 
capture all of your data in a single exposure. And you 
won't miss a thing as the linear dynamic range covers five 
full orders of magnitude. 

Autoradiqgraphy - Your Own Way! 
Don't revise your research protocols to accommodate your 
instrumentation. There's no need to with the PhosphorImager. 
Its imaging area matches your sequencing g e l s i  

And as it runs under the popular Miacxsoft Windows, just point 
and click to view and analyze your data. Or transfer images to 
your favorite Macintosh publishing applications. Choose the 
system that works the way you do. 

New Imaging Technology Proven Track Record 
Molecular Dynamics delivers leading-edge technology. More than 6,000 researchers trust Molecular Dynamics and the 
Our new Intel486SX-based Model 425 industry-leading ImageQuantTM software. Powerful analysis 
PhosphorImager provides four times the software that provides quantitative results you can rely on 
scanning speed and twice the sensitivity and publish. 
of previous generations. You'll see even 
the faintest signals. And with these 
new enhancements, you can scan 

Find out how instant autoradiography 
can accelerate your research. 

your samples in 5 minutes or less. 
Call today for details about our 

We didn't forget our existing free demo and tutorial offer. 
customers either. These inno- 
vative improvements can be 
built into every PhosphorImager. 1*8OO*788*O634 
Expect the highest performance 

l-l-- -I- 
available in filmless autoradio- r LAXJ r graphy from Molecular Dynamics. -mm .la 

I n w n w  opnurl S y s m  for Bbbgicd Rsearcb 

United States (408) 773-1222 

Tbe Model 425 PhosphorImager from United Kingdom (0732) 62565 

Molecular Dynamics Helps you learn more, Germany (02151) 80 15 10 

fmter, from autoradiogmp~. High resolutron rn France (1) 60 86 65 13 

monttorg hrgh qualrty color andgny scale Australia (03) 859 7252 

jwinters are also amilable. 7 Scandinavia (46) 18 69 40 20 

0 1992 Molecular Dynamics Phwphorlmagn and lrmgeQwnl am trademarks of Mdmlar Dynamic& Intel486 uld SX ue mademarks of Intel Corponrion. K&k b a tndrrmrk of EaJrman K-k Compmy. Macintosh is s rqister-4 V 1 b k  
of Apple Gxnputer. Inc. Mi-fr b a q i s d  trademark and Windows is a rn-rk d Mirroroft CMpontim 
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Beats all competition! 
Faster, superior 

features, greater 
L. analysis power, 

For all Macintosh computers from the Plus to the Quadras 

Soak up your data ... 

with DataSpongeTM 
- - 

16 analog channels 16 digital 1/0 channels 2 D/A 
channels powetful AcqKnowledge software Turn your bM-compatible computer and color monitor into 

a powerful paperless strip chart recorder capable of blazing 
The fast. powerful. and easy to use MPl OOWS data acquisition speeds - up to 330 k ~ z  confinuous throughput 
system supports a wide range of on-the-fly calculations 
including rate, integration and differentiation, waveform Continuous recording to hard disk during real-time color 
math. and mathematical functions. Analysis features range display Easy setup and operation without programming 
from FFTs and digital filters to peak detection, trend removal, Powerful archiving and exporting utilities variable speed 
and automated analysis and journal entries. Sampling with standard AID boards 16 color-coded 

channels, labelled with physical units Event markers and 
Dedicated systems for research and teaching available. user annotation during acquisition and playback 

World Precision Instruments, Inc. World Precision Instruments, Inc. 
175 Sorasota Center Blvd. Sorasota, FL 34240-9256 USA 175 Sarasota Center Blvd. Sorasota, FL 34240-9258 USA 

Tele~hone: 81 3-371-1 003 FAX: 81 3-377-5428 Telephone: 813-371-1003 FAX: 81 3-377-5428 

21 Longwood Dean, Owslebury Hampshire SO21 1 JR UK: 21 Longwood Dean, Owslebury Hampshire SO21 1 JR 
Telephone: 0962-777800 FAX: 0962-777888 Telephone: 0962-777800 FAX: 0962-777888 

Gennany: Wiesenbacher Weg 6, W-6901 Mauer Germany: Wiesenbacher Weg 6, W-6901 Mauer 
Telephone: 06226-601 27 FAX: 06226-601 26 Telephone: 06226-601 27 FAX: 06226-601 26 
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Fast, easy quantitation of 
f luorescence-based assays 

Quantify soluble or cell-associated fluorescent signal - 
automatically - with the CytoFluorTM 2300/2350 
Fluorescence Measurement Systems. 

Wide Range of Applications. Perform assays for cell 
adhesion, protease, cytotoxicity, fluorescent ELISAs, 
nucleic acid quantitation, cell proliferation, DNA 
hybridization, gene expression, chemotaxis, 
LDH/NAD-NADH, phospholipase, and intra- 
cellular oxidative burst. 

Rapid Scanning of Multiwell Plates. Standard plates 
(96; 48; 24; 12; and 6-well) and non-standard 
plates are read in under one minute. Because all 
scanning is done from the bottom, the cover can be 
left on to maintain sample sterility. 

Flexibility in Experimental Design. Excitation and 
emission wavelengths can be matched for a wide 
variety of fluorophores. Multiple wavelength readings 
allow for dual and triple-labelling experiments. And 
time course studies can be easily programmed. 

For more details and a copy of our descriptive videotape, in the 
U.S. coll toll-free 800-225-1380. In Canada, call 800-268-4881. 
In Europe, coll Bill Walker at 33 (1 )  30 12 70 33. In Japan, coll 
(81 ) (3) 3474-91 1 1. 

The Model 2350 offers enhanced performance in the near 
UV for work with dyes such as Hoechst 33258 and MUB. 1092 ~ ~ l l ~ ~ ~ ~ ~  c~~~~~~~~~~ 
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CSsl3" G o m ~ S m b t i c l l s y s t g m ~ c ~ e r 1 , o o o ~ t a -  
r ioqd i ty  grPphs fuylintegratedwith all procedures and on-screeo 
gnph amuimth 8 The largest selection ofstltistics in a single 
system; in-depth, comprehemhe i m p l e m ~ n s  of: bphsbry 
tgabniques; mulw-~ry t d k  witb ban- tmn@m~Ma; &- 
tributionlpning;nwJtf@~genemlnonlinamesiima- 
Hon; IqftlpKdiit * geneml ANCOKU~COVA; skpu& 
disrrknM* log-linaa*@sis; f*ana&&; dudsr 
'adyds; - sarlirrg; cww)niml com?Mw ib3m 
am@WdWi@; sudzd @sis; time ssries d i r r g ; @ -  
~ t f t r g ;  lags * qusltru cwrhol; pmcess e; *.- 

QuickCSSw sUbsetofCSS/3:dbastcstltistialmodoles 
(id. dm rmmgemeot) and the fun, p m t a t b n e  graphics 
apabilities d W 3  8 Rlce. $295. 

1 - 
Css:GRAPHICS" A c m q K & m h W c h n a -  
iagsystemwWdataolee4gemeotDAU~ePplMtitiesofCSS/3 
a 1 1 d , i n a d d i t i o n , B d e n d e d o n - ~ c r e w 1 ~ 1 9 ~ h ,  
spedale&cis,icons,rmps,multi-~mvllgaoeat8HuoQeds 
0 f typesdgraphs~In~rota t ionand~cross - sed ions  
of 3D graphs 8 lkkmive selection of took for graphid expkuation 
O f r t a t 4 . f i ~ ; ~ ; s p e c h l l p l a n e s ; ~ h y e t e d c o m -  
pressiom; marked subsets 8 Unique muhuiate (e.g., 4D) graphs . 
Wtiestomstom&gnwwgraphsandaddthem~to  
menu. lmportkport dgraphsanddak~, 15 fonna1~8 Optimked 
(mendmause) user in-, em complex graphs tequire few 
~ k e s : l n g n p h s o n t h i f ~ c u l b e p r o r t u c e d h m d a t a i n  
less than 20 minutes 8 Macros, W d  also supported. 
Unlimited size d files rn Hi&sl d W o  output on all badwm 
(WE W) rn IBM compatibles, 6QOk or more 8 CWGRAPHICS is 
included in C S S ~ C 4  (available seppltely fix $495). 

Megafile-"--dm 
basemvllgemeotsgstem~Unlimftedsizedfiles (upto32,000Wds 
or8MBperrecord) ~ M e g a & ~ e r i s i n c l u d e p i n ~ , ~  
css.- (W. 5295). 

m b i w s  all the cq!abilities ofW3 and CSS:GAAPHI(S into asingle 
eRtrawEy comprehemiw data a&& system 8 Rice: $795. 

x J Domgtic shh $7 per @a; 14-day money brk guaraatee. 
For lBM circk #5 




