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PosiBlot"' Pressure Blotter Stratalinker" ' UV Crosslinker 
The S&W&erm W (hxdhker fixes nudeic adds to solid supports 
such as nitmdulose or nylon membranes, in less than one minute. 
This c o w  favorably to vacuum baking, which requires 2 hours. 
The Stmtahker actually monitors the ultra violet energy flux and 
deactivates the light source upon reaching the user-programmed 
energy lwd ( F i i  4). P i  3 shows an autoradiogram of a human 
genomic Southern blot performed using the VAGE, PosiBlot and 
Stra&k all in 2.5 hours. 

The H o t m  padthe pressure b b m  permits the transfer of 
nu& rids in 113 the time of vaanrm blasters and 1/50 the time of 
clpllhrgWotbing(Pigure2). -blostiogQes~tdeh~-gels 
as &I osher methods. This allows the use of subsmntially higher 

pressure dUbe&k, compared with 
vacuum blotting, without gel 
collapse. The - apparatus 
reduces blotting time to 15 minutes. 
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Stratagene offers a full selection of nitrocellulose, reinforced 
nitrocellulose and nylon membranes. Each membrane is stringently 
lot tested to ensure consistency when performing Northern and 
Southern blotting. Please call Technid Services for detailed informa- 
tion on Stratagene's time saving blotting systems and membranes. 
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Cali bratable, Serviceable, 
and Autoclavable. 

Comfortable. ribbed barrel. 

The new Eppendorf Pipettes combine quality with 
innovative features to deliver accurate and reliable resutts. 
Adjustable- and fixed-volume models cover the range 
from 0.5 pl to 2500 pl. 

The adjustable-volume pipettes can be recalibrated to 
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Root response 
The symbiotic interaction be- 
tween Rhigobia bacteria and le- 
guminous plants results in the 
development of nitrogen-fixing 
root nodules. Ehrhardt et al. (p. 
998) studied the very early re- 
sponse of the plant, in this case 
alfalfa, to the infecting bacte- 
ria, Rhigobium meliloti. The bac- 
teria secrete Nod factors, which 
serve as early nodulation sig- 
nals, and the root hairs of the 
plant respond to these factors 
by developing curled forms, 
which are then infected by the 
bacteria. Ehrhardt et al. found 
that when Nod factors are ap- 
plied to intact normal root hairs, 
a slow depolarization of the root 
hair cell membrane can be de- 
tected. Root hair cells already 
treated with Nod factors were 
less sensitive to subsequent 
treatments. 

Temperatures and 
paleotemperatures? 

Thermometer records only ex- 
tend back about 100 years, but 
because changes in the geother- 
mal gradient with depth reflect 
changes in average air tempera- 
tures, longer records can be ob- 
tained from boreholes. Wang 
and Lewis (p. 1003) describe 
borehole measurements for the 
past few centuries from Quebec 
and show that the turn of the 
20th century was marked by a 
cold period. Even longer conti- 
nental records, covering the last 
glacial maximum and subse- 
quent Holocene warming, can 
be obtained from noble gases 
dissolved in ground water sys- 
tems, as described by Stute et al. 
(p. 1000). The concentrations 
of the gases reflect the surface 
temperature at the recharge sites 
when the waters entered the 
aquifer. Data from the Carrizo 
aquifer in Texas indicate that 
temperatures during the last gla- 

Second splicing step 
Long RNA molecules that were modified at 2'-hydroxyl (2'-OH) 
sites were used by Moore and Sharp (p. 992) to study the impor- 
tance of this group in the splicing of pre-messenger RNA. The 2'- 
OH-modified RNA molecules were synthesized with bacterio- 
phage T4 DNA ligase, which has an RNA ligase activity. The 
RNA molecules to be joined together were aligned with a comple- 
mentary DNA template. Substitution with 2'-H or 2'-OCH3 groups 
revealed that the 2'-OH is not absolutely required in the first 
splicing step that cleaves the intervening sequence (IVS) from 
the 5' exon (E l )  by forming a lariat structure. 

E l  IVS E2 

However, the 2 '-OH group is important at the 3' splice site in the 
second step in splicing in which the IVS is excised from the 3' exon 
(E2), which is ligated to El .  

cia1 maximum at high altitudes 
were 5OC lower than they are 
today. This amount of cooling 
is much greater than that re- 
corded for surface water in 
nearby ocean basins. 

Stressed out fault 
Although the expected large 
earthquake has not yet appeared 
a t  Parkfield along the  San  
Andreas fault, the microseis- 
micity is producing interesting 
patterns. Malin and Alvarez (p. 
1005) show that during a 12- 
month period the epicenters of 
microearthquakes slowly mi- 
grated 30 to 50 kilometers south- 
eastward along the fault. This 
movement might load parts of 
the fault. 

Follow the bonds 
Electron transfer rates between 
metal atoms in cytochrome c 
molecules that contained ruthe- 
nium complexes were measured 
by Wuttke et al. (p. 1007), who 
found that the rates were best 
explained with a model in which 
the electron followed a o-tun- 

neled pathway, which included 
covalent bonds as well as weaker 
couplings provided by hydrogen 
bonds and through-space jumps. 
The rate of electron transfer 
between the iron atom of the 
heme group and the ruthenium 
atom, which could be attached 
as a metal complex to various 
histidine residues, was inconsis- 
tent with the edge-edge dis- 
tances between the histidine 
and heme groups. 

X-ray imaging 
Holographic microscopy with 
x-rays offers the possibility of 
high-resolution imaging, but 
conventional optical systems fail 
with short wavelength illumi- 
nation. McNulty etal. (p. 1009) 
demonstrate an  imaging con- 
cept in which x-ray Fresnel 
lenses are used to create inter- 
ference patterns that are digi- 
tally recorded with an  array de- 
tector. A n  image of the speci- 
men can then be numerically 
reconstructed by taking the two- 
dimensional Fourier transform. 
Resolution of the Fourier trans- 
form system is limited by the 
size of the reference source, 

rather than the resolution of the 
detector, and may ultimately 
approach 10 nanometers. 

Acute vision 
The human visual system is ca- 
pable of hyperacuity-spatial 
judgments much finer than the 
spacing of rods and cones in the 
retina would seem to allow. 
Poggio e t al. (p. 101 8) propose a 
model in which the brain sets 
up, early in the visual pathway, 
networks that quickly learn to 
solve specific tasks. With pho- 
toreceptor data as input infor- 
mation, these network modules 
can solve vernier acuity tasks 
(such as deciding whether three 
dots are collinear) after being 
trained on only a few examples. 
The computer model yielded 
predictions about how the hu- 
man visual system should per- 
form: just as in the simulation, 
the error rate for an acuity task 
given to human subjects quickly 
dropped over a few tens of trials. 

High frequency in 
the hippocampus 

Intracortical recordings made 
with multichannel, microminia- 
ture silicon probes revealed 
bursts of high-frequency oscilla- 
tions (200 hertz) in the hippo- 
campal C A I  neuronal network 
of the rat. Buzsgki et al. (p. 1025) 
found that these oscillations were 
also spatially correlated across the 
hippocampus. Individual pyrami- 
dal cells discharged during the 
negative phase of the high-fre- 
quency oscillation but at a lower 
rate. Thus the oscillation is not 
due to a single cell but is a prod- 
uct of cellular cooperativity. Such 
transient bursts can produce large 
depolarizations in the cells tar- 
geted by the hippocampus and 
may result in long-term postsyn- 
aptic modifications. 
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Faster amplifications and greater specificity are now Guarantee, they are your assurance of consistent 

routine with the DNA Thermal Cycler 480 System. results in your laboratory, every day 

The advanced technology of the new Thin-Walled The DNA Thermal Cycler 480 System with Thin- 

GeneAmp"' Reaction Tubes integrates with the DNA Walled GeneAmp Reaction Tubes. Visibly superior 

Thermal Cycler 480 and high-quality GeneAmpePCR PCR performance. To order, or for more information, 

Reagents to provide a complete, system approach to contact your local Perkin-Elmer sales representa- 

your PCR requirements. Together with the tive. In the U.S., call 1-800-762-4001 for 

commitment behind our PCR Performance technical information. 

GeneAmp is a reglslered trademark and 
atrademark of noffmann-la ~ o c h e  inc 
The PCR process 8s covered by U S  patents 
owned by Honmann-La Roche inc 

Europe Vaterstetten, Germany Tel 49-8106-381-115 Fax 49-8106-6697 
Canada Montreal, Canada Tel 514-737-7575 Fax: 514-737-9726 

Far East Melbourne, Australla Tel: 61-3-560-4566 Fax. 61-3-560-3231 
Latin America Mexlco Clty. Mexlco Tel. 52-5-651-7077 Fax: 52-5-593-6223 

Perkin-Elmer PCR reagenls are dewloped and manufactured by Roche Molecular Systems, l , . l , e s y ,  A @ 
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Afiordable, High Efficiency Electroporation ... 

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. 

The ElectroPorator~ has stepped 
capacitance settings ranging from 
50-1 000pF to allow electroporation 
of a wide variety of cells. lnvitrogen 
is the source for electroporation 
equipment, electrocompetent cells 
and cuvettes. 

lndusby 
strndard sue 

Toll Free 
1 -800-955-6288 

I6191 597-6200 Phone [6191597-6201 Fax 

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

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

Accepts lnvitrogen and industry 
standard cuvettes for maximum 
convenience. 

3985.8 Sonento Valley Blvd.. San Diego. CA 92121 

France - Nudro Vert 05 90 72 49 

ltaly GermanylSwitzerland Japan 
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Sweden - 0-Linjen 020 793149 BDH INC.. CANADA - TEL: 800-565-7933. BIO-TRADE, AUSTRIA - TEL: 4318891819 FINNZYMES, FINLAND - E L :  
Norway - Ring Grant Nummer 050 11033 35804208077. MEDOS. AUSTRALIA - E L :  61-38089077 ' SANBIO BV. NETHERLANDS - TEL: 31-413251 115 TAL RON. 
Denmark - Grant Nummer 80 01 85 92 ISRAEL - TEL: 9724472563- TDI, SPAIN - E L :  34-14091251 ECOGEN. SPAIN - TEL: 34-934560607 UNITED 
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Faster & Better Than Film 
Tired of waiting for results? Cut exposure periods by ten 
times for '*c and 3%. Or up to 100 times for higher energy 
isotopes like "P and '2S~. Accelerate your research and get 
true quantitative results with the PhosphorImagerM 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. 

Autoradiography - 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 gel s i  

And as it runs under the popular Microsoft 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 Intel-X-based Model 425 industry-leading ImageQuantW software. Powerful analysis 
PhosphorImager provides four timesthe 4 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 Find out how instant autoradiography 
new enhancements, you can scan 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 
available in filmless autoradio- r 
graphy from Molecular Dynamics. m,c*Il ; 

Innarrii~ OpHaJ Systrmr for B i d ~ l I  cb 

United States (408) 773m 
The Mcdel425 PhacpborImager f rom United Kingdom (0732) 62565 

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

faster, from autoradiography High resolution France (1) 60 86 65 13 

monitors, high quality color and grey scak Australia (03) 859 7252 

printers are also athailable. 
Scandinavia (46) 18 69 40 20 

e 1992 Molecdar Dynamics Phosphorlmager and ImageQuant are vadcmvks d Moleculv mmmics Intd486 nnd Sxare tndemuhs of Intel Corpontion Kodak w a trademark of E v t m  K-k Compny. Madntarh is a registered r n d e w k  
of Apple Computer, Inc. Mi-If a a registered &mark and Widows is a td -k  d Micrmort Cmpontion 
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Joseph V: Rodricks 
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Gareth Wynn-Williams 
1992 224 pp. 35591-5 Hardcover $65.00 

42638-3 Paper $29.95 

Endocrine Toxicology 
Edited by Christopher K. Atterwill and 
J. D. Flack 
1992 400 pp. 40225-5 Hardcover $1 10.00 
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Four Studies of the Nobel Population 
Elisabeth Crawford 
1992 160 pp. 40386-3 Hardcover $44.95 

Three books for younger readers 
from Patrick Moore 
Co-published with George Philip, London 

Astronomy for the Beginner 
1992 48pp. 41833-X HardcoverB12.95 

Space Travel for the Beginner 
1992 48 pp. 41835-6 Hardcover $12.95 

The Universe for the Beginner 
1992 48 pp. 41834-8 Hardcover $12.95 

Available in bookstores or write: 

UNIVERSITY PRESS 
40 West 20th Street, New York, NY 1001 1-421 1 

Call toll-free 800-872-7423 
MasterCardNlSA accepted. Prices subject to change. 
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CUSTOM DNA SYNTHESIS 

PURE & SIMPLE '3" @ PRICE 

+ 

@ SUPERB TECHNICAL SUPPORT 
+ 

8 IMPECCABLE QUALITY 
+ 

@ WORLD'S FASTEST SERVICE 

MIDLAND 
THE UNDISPUTED #I 

CUSrOM DNA SYNTHESIS SERVICE 

THE MIDLAND CERTIFIED REAGENT COMPANY 

3 112-A West Cuthbert Avenue 
Midland, TX 79701 

PHONE 1-800-247-8766 FAX 1-915-694-2387 
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ISCAN eye tracking 

research marketplace. 
Appl~cations include 
fixation monitoring, 
vision research, 
advertising research, 
psycho-visual experi- and compute sublect's 
ments, reading studies, point of gaze. Benchtop, 
toxicology, human head mounted & high 
factors evaluation and speed versions as well as 
drug or alcohol re- computer data analysis 
sponse measurement. software are available. 

Complete Eye Movement 
Non-invasive, real-time Monitoring Laboratory 
video image processors or component systems 
automatically measure may be provided to suit 
pupil position & size any research application. 

125 Cambridgepark Drive 
nbridge, MA 02140, U.S.A. 

lei: ( 0 1 1 ~  668-5353 Fax: (617) 868-9231 
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Introducing a new kind of scientific conference.. . 

Science 
lnnovation '92 
New Techniques and Instruments 
in Biomedical Research 
21 - 25 July 1992 O San Francisco 

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

There 3 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). 

O 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 

4 Basic & Clinical Immunology Techniques 
4 Biomedical Imaging 
4 DNA Amplification 
4 DNA Forensics 
4 DNA Sequencing Technology 
4 Electrical Measure of Mammalian Cells 
4 Field Flow Fractionation 
4 Fluorescent In-situ Hybridization (FISH) 

4 Gene Expression 
4 Gene Mapping 
4 Gene Therapy 
4 Gene Transfer 
4 High-Performance Electrophoresis 
4 High-Speed Liquid Chromatography 
4 Information Analysis 
4 Innovations in Crop Production 

4 Mass Spectrometry 
4 Microscopy 
4 Nonisotopic Detection 
4 Oncogenes & Suppressor Techniques 
4 Optical Trapping (Laser Tweezers) 
4 Preparative & Analytical Electrophoresis 
4 Protein Structure-Based Drug Design 
4 Tissue Preparation for Microscopy 

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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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 
RFLPrint" -- 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 
PDQUESTTM -- the world standard. Ask for our list 
of publications. 

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

-- 
,-= 

The Discovery SeriesTM ofSers 21 p resolution, 
two-minute scan times and large scan areas. 

protein -+ dna image Ware systems srn 

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

In the U.K.: V~tal Sc~ennfic, 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 and Eastern Europe: Sud-Laborbedarf GmbH, D 8035 Gauttng, FRG Tel 089 8506527 Fax 089 850 7646 

Come see us at ASM Meeting Booth No. 1531. 
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A Guide to Everyday 
Pollution Hazards 

"More authoritative than any Bridging the gap between 
other single book in print . . . academic geologists and drilling 
a realistic appraisal of the engineers, this a thorough guide 
impact of everyday hazards on to exploring for geothermal 
our health."-paul Ehrl~ch energy resources in volcanic 
"This well-organized book 
informs in clear contexts what 
we, as consumers and we as 
citizens, can do for a healthful 
environment from one's home 
to one's planet. "-IIalph Nader 
$29 95 paper, $75 00, ~hstwted A History of the Conquest 

of Nature in Australia By David A. Young 

By William J. Lines "Collecting these data in one 
Foreword by David Suzuki place and analyzing them with a 
"A source of knowledge and reasonably cntical eye is 
inspiration to all those who are extremely valuable." 
concerned for the future of the -Malcolm F. N~col, UCLA 

planet."-~annin~ Clark $39 95 cloth. ~llustrated 
$30 00 cloth, lllustrated 

Global Climate 
By Torlief Ericson, Vernon Hughes, 
81 Darragh Nagle 
The authors, all prominent in 
medium energy science, provide 
a comprehensive picture of the 
history, the scientific output, 
and the future of these remark- 

The scientists in this volume give able machines. 
their best estmtes of what the Los Alamos %us m ~ a n c  6 Appl~ed S ~ N C S  

The LOS Alamos future holds as they discuss the $75 00 cloth 

greenhouse effect, the latest 
climate modehg capabilities, the 1 m-centuy The First Lectures implications of climate change for 

on HOW TO Build water resources, ecosystems, 
an Atomic Bomb human behavior, and more. 

$29 95 cloth, $12 95 paper 

These are the clasnfied lectures New in paperback- 
that galvaruzed the Manhattan "A fine introduction to some of 
F'roject scientists, with annota- Energy, Fatigue, and the the untested, and untestable, 
tions for the nonspecialist 

Origins of Modernity ideas that sustain the nervous 
reader and an introduction by a 

By ANSON RABlNBACH system as one of the monumen- 
Pulitzer Prize-winning historian. 

.A fine eeexample of what might be tal creations of modem culture." 
$23 00 cloth, lllustratcd - Times Hlgher Education Supplement called the new cultural history of 

oo ppr science."- N ~ W  ~ o r k  rim ~ o o k  h e w  
or order 1-800-822-6657 $1 6 00 paper, illustrated 
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V i e w  
ENVIRONMENTAL EVOLUTION 
Eff ects of the Origin and Evolution of Life on Planet Earth 
edited by lynn Margulis and Lorraine Olendzenski 
"A prelude to 21st century science, this course introduces loymen and students to 
the stunning prospect of planetory biology. Leading pioneers in the field give their 
views -and force you to ponder about the fundomentols of this discipline in the 
making." 
- Peter Westbroek, Leiden University, The Netherlands 
400 pp., 139 111~s. $29.95 

SYMBIOSIS AS A SOURCE OF EVOLUTIONARY 
INNOVATION 
Speciation and Morphogenesis 
edited by lynn Margulis and Reni Fester 
464 pp., 70 illur. $37.50 

SCIENTISTS ON GAlA 
edited by Stephen Schneider and Penelope Boston 
Scientists on Goio is a multidisciplinary exploraiion of the controversial Gaio 
hypothesis. 
433 pp., 196 illus. 555.00 

GLOBAL BIOMASS BURNING 
Atmospheric, Climatic, and Biospheric implications 
edited by Joel 5. levine 
This comprehensive volume is h e  first to consider biomass burning as a global 
phenomenon and to assess its impact on the atmosphere, on climate, and on the 
biosohere itself. 
569 pp., 395 illus. $75.00 

FROM GAlA TO SELFISH GENES 
Selected Writings in the Life Sciences 
edited by Connie Barlow 
273 pp., 55 illus. $17.50 

THE UNITS OF EVOLUTION 
Essays on the Nature of Species 
edited by Marc Ereshefsky 
A Brodford Rook 424 pp. $27.50 paper 

THE COMPUTATIONAL BRAIN &a Patricia 5. Churchland and 

Now Avoiloble for Text Use 

BEHAVIORAL ENDOCRINOLOGY 
edited by Jill B. Becker, S. Marc Breedlove, and David Crews 
"The field of behavioral endocrinology has lacked a good college level text for the past 
decade or more. Here it is at lost! This book provides o superb introduction to the field, 
and is even fun to read. I expect that i t  will stimulate students and athact many to the next 
generotion of behavioral endocrinologists."- Arthur P. Arnold, UClA 
A Bradford Book 688 pp. $34.95 sohtover 

PIETA 
George Klen 
"George Klein's voice is pensive, poetic, simple in a deep 
way. It  is, ultimately, the w o n  voice of a man who is 
forever intrigued by life, who loves to decipher what he see! 
but who equally loves the undecipherable." 
-Amos Oz 
304 pp. $24.95 (June) 

Now in Poperlmck 

THE ATHEIST AND THE HOLY CITY 
Encounters and Reflections 
George Klein 
"Delightful, informotive, beouhfully written, George Klein's book offers the reader humorous 
wisdom and reasons for hope." - Elie Wiesel 
223 pp. $11.95 paper 

IMPERILED PLANET 
Restoring Our Endangered Ecosystems 
Edward Goldsmith, Peter Bunyard, Nicholas Hildyard, and Patrick McCully 
288 pp., 250 41olor illus., diogroms ond maps $1 7.50 paper 

To orrlrr crrll toll~fi~r 1-500-;'36-03+.3 or. (61 ;) G23-5369 Far (61 7) 625-6660 hl(istrri'(rrrl rrrrd 17SA crccr/~te(l. 
tirrlrrir.ir,s~;vrrr tlrr I :K. rrrrrl El~rope to: The .!/IT Pre.9.9 Lid. 1+ Bloorrrsbrrr~~ Sqnriw. Lorr(1orr II'CIA 2LP E.YCLA.YD 

55 Hayward Street The MIT Press Cambridge, MA 02142 
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