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COVER Male and female American redstarts migrate from tropicalScience wintering quarters to breedingareas in the UnitedStates and Canada 
each spring. Carbon isotope signatures from birds in the tropics pro-
vide a way to link events occurring during these two geographically 

www.sciencemag.org distinct periods of the annual cycle. [Painting: John P. O'Neill, 
Museum of NaturalScience, LouisianaState University] 
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Lots of things are fast Jet planes. Bullet 

trains. Sports can. With TOPO" TA Cloning" 

you can add cloning PCR products to the List. 

Superfirst Cloning. I n  just 5 minutes, 

TOPO" TA Cloninge lets you ligate Taq-

amplified PCR products right on your 

bench top. Simply add 1p l  of your PCR 

(no clean-up needed!) to  the topoiso-

merase I-activated vector, and 5 minutes 

later you're ready t o  transform. 

' No Extra Steps. TOPO- TA Cloning' elimi-

nates the need for special primers and 

vector preparation. There's also no post-

1 PCR modifications. And best of all, there's 

no waiting. w i th  TOPO" TA Cloninge, 

you'll save an entire day. 
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More Recombinants. TOPO" TA Clonin, 

i s  not just fist-it's efficient. It yields 

up t o  95% recombinants so you'll easily 

find a positive clone. 

Think Fast. If you want t o  clone you 

PCR products f ist ,  just  cal l  Invitroge 

and order a TOPO" TA Cloninge Kit. It 

comes with your choice of cloning-ready 

vector (pCRe2.1-TOP0 or pCReII-TOPO), 

competent cells, and other reagents t o  

optimize your results. So think fast. Order 

the TOPOmTA CLoninae Kit todav. 



I THISWEEKeditedby PHIÎNSZUROMISCIENCE 

RECORDINGTROPICALAND 
TEMPERATE CLIMATES 

Climate records from tropical glaciers in 
the Andes allow researchers to assess 
whether the events recorded in polar 
glaciers were truly global in their extent 
and timing.Thompson et al. (p. 1858) pre-
sent a high-resolutioncarbon-14 paleocli-
mate record from a Bolivian glacier that 
extends back to the Last Glacial Stage 
(LGS, about 20,000 years ago). The record 
adds to the growing body of evidence that 
the LGS was gIobal in extent and shows 
an abrupt cold reversal during deglacia-
t ion at about the same time as the 
Younger Dryas cooling in Greenland 
records. In contrast to polar locations, 
cooler global temperatures were associat-
ed with greater precipitation and reduced 
evaporation. Most of our detailed records 
of climate during the last several glacia-
tions have come from marine sediments 
or coral; few records are available from 
continental interiors,and radiocarbon dat-
ing extends to only about 45,000 years 
ago. Dorale et al. (p. 1871) now provide a 
record of climate changes in central North 
America from 75,000 to 25,000 years ago 
from stalagmites dated by thorium-230 in 
Crevice Cave, Missouri,which is just south 
of the farthest extent of ice during the 
last glaciation. The climate records are 
replicated in four stalagmites, indicating 
that their formation was not biased by lo-
cal processes. Stable carbon and oxygen 
isotope data show that a marked episode 
of cooling began about 55,000 years ago, 
and forest replaced prairie at the site. 

Sound waves reaching the ears must be 
transformed into nerve impulses, but 
comparisons of the response properties of 
auditory nerve fibers and the basilar 
membrane of the inner ear have been in-
direct, as data from different subjects had 
to be used. Narayan et al. (p. 1882) pre-
sent recordings from the basilar mem-
brane and auditory nerve fibers in the 
same cochlea. In chinchillas, cochlear fre-
quency selectivity can be explained by the 
vibrations of the basilar membrane. This 
observation is a strong argument against 
the hypothesis of a second filter in the 
mammalian cochlea. 

ALTEREDASTEROIDS 
Chondrites, primitive meteorites com-
posed of rounded mineral aggregates 
called chondrules and refractory grains, 
are thought to be the first components to 

accrete in the solar nebula. However, the 
mineral phases in a chondrite may have 
been altered by high temperatures, high 
pressures, and infiltration of fluids even 
on the relatively small parent bodies that 
later formed. Ion microprobe analysis of 
fayalite grains in the Mokoia carbona-
ceous chondrite by Hutcheon et al. (p. 
1865) revealed a radiogenic chromium-53 
excess derived from the decay of man-
ganese-53. They infer that the fayalite 
crystallized after the solar nebula had dis-
sipated during later alteration processes. 

r --
WATCHING SINGE ENZYME 
MOLECULESIN&TION 

itudies of single molecules allow pro-
cesses that would normally be hidden 
in studies of large ensembles of 
molecules to be revealed. Lu et al. 
(p. 1877) present evidence for a 
"memory effect" in the activity of the 
enzyme cholesterol oxidase. The rate 
of reaction could be determined with 
confocal microscopy because the en-
zyme's cofactor, &kin adenine dinu-rn I 

deotide, is fluowcent only in its mi- I 
dized form. The distribution of times 
for fluorescence to "switch on" varied 
considerably between single enzyme 
molecules, and even for a single en- I 
yme molecule, the distribution of 

rimes deviates from exponential be-
havior in ways that can be attributed 
to slow fluctuations in the conforma-
tion of the molecule. 

crystal chains in situ in bacteria. In this ap-
proach, they compare an electron wave 
passing through the sample with a refer-
ence wave to create a holographic image. 
The magnetizationdirections of the small-
est crystals were controlled by the larger 
crystals in the chains.This approach, which 
shows how these crystals may interact 
within the bacteria, might be extended to 
magnetite crystals in higher organisms. 

CLARIFYINGCONSCIOUSNESS 
In an exploration of the basis of con-
sciousness, Tononi and Edelman (p. 1846) 
identify key properties of the conscious 
experience and then survey known neural 
phenomenon in search of a match. They 
find that consciousness is integrated (can-
not be subdivided) and differentiated (a 
conscious experience is one of a huge 
number possible). An ever-changing sub-
set of neural systems in the occipital, 
temporal, and frontal parts of the brain 
are also integrated and differentiated, 
which leads the authors to propose the 
"dynamic core" hypothesisfor the mecha-
nism of human consciousness. 

MAGNETITEIN BACTERIA 
Magnetotactic bacteria contain chains of 
small crystals of magnetite (or other min-
erals) several nanometers across. Dunin-
Borkowski et al. (p. 1868) have now used 
electron holography to image the magnet-
ic microstructure of individualcrystals and 

IRONING OUTAN ENZYME 
The chemical dexterity with which mi-
croorganisms carry out simple reactions is 
exemplified by hydrogenases, which cat-
alyze the conversion of two protons and 
two electrons into molecular hydrogen. 
Peters et al. (p. 1853; see the Perspective 
by Adams and Steifel) present the crystal 
structure at 1.8 angstroms of a hydroge-
nase from the anaerobic bacterium 
Clostridium. This enzyme, a medium-sized 
protein of less than 600 amino acids, con-
tains a wealth of iron atoms (20 per 
molecule) that are arranged in five dis-
tinct clusters: Six in the active site H clus-
ter (one [4Fe-451and one binuclear Fe-S) 
and fourteen in the four accessory iron-
sulfur clusters (three [4Fe-451 and one 
[ZFe-ZS]). Likely pathways for how the 
electrons and protons travel inward to 
meet at the H cluster are visible. 

TRACKINGBIRDS lSOTOPlCALLY 
Studies of the population dynamics of mi-
gratory birds are hampered by the great 
distances between breeding and wintering 
habitats and the different arrival times of 
males and females. Marra et al. (p. 1884; 
see the cover and the news story by 
Wuethrich) use habitat-specific isotope 
signatures to link American redstarts (Se-
tophaga ruticilla) in their tropical winter-
inggrounds and temperate breedingareas. 

CONTINUED ON PACE 1783 
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Arrival times at  the breeding grounds and 
reproduct ive success are heavily in f lu -  
enced by competition for resources during 
the preceding winter: The more successful 
birds had carbon-13 isotope values which 
indicated that their insect prey were asso- 
ciated wi th  richer forested habitats. 

MEDIATINGSTRESS 
Members of the mitogen-activated pro- 
tein kinase (MAPK) family are activated by 
cascades o f  prote in  kinases t h a t  begin 
wi th  the MAPK kinase kinases (MAPKKKs). 
The MAPKKK called MEKKI can lead t o  
activation of two  different sorts of MAPKs 
known as JNK and ERK, b u t  i t  has been 
unclear what its physiological targets are 
in  vivo. Yujiri e t  al. (p. 191  1) produced 
mice that do not  express the MEKKI pro- 
tein and showed that coupling of MEKKI 
t o  specific MAPKs was highly dependent 
on the type of external stress. For exam- 
ple, activation of JNK in response t o  cold 
stress or serum factors was lost, bu t  no t  
the responses t o  ultraviolet radiation or 
heat shock. In  some cases, MEKKI con- 
tr ibuted t o  activation o f  ERK, b u t  other 
stimuli that activated MEKKI resulted on- 
ly in activation of JNK. 

MEETINGTHE 
CURRENT CHALLENGE 

The M-current  is a potassium conduc- 
tance crucial for the control of excitability 
and  t h u s  t h e  response p r o p e r t i e s  t o  
synaptic inputs of many neurons through- 
ou t  the nervous system. Wang e t  al. (p. 
1890; see the  news story  by  Barinaga) 
now show that the biophysical character- 
istics, the antagonist pharmacology, and 
the pattern of messenger RNA expression 
of t w o  members of the KCNQ potassium 
c h a n n e l  gene f a m i l y  (KCNQ2 and  
KCNQ3) are identical t o  the M-channel 

INTERPRETING LATE 

behavior and d is t r ibut ion i n  vivo. They 
conclude that the ion channels underlying 
the M-current are made of heteromers of 
these t w o  subunits. 

CONTINUING REPRESSION 
In Drosophila embryonic development, the 
homeotic genes play pivotal roles such as 
specifying whether an appendage w i l l  be 
an antenna or a leg. Segmentation gene 
products perform the initial spatial restric- 
t ion of homeotic (or HOX) gene expres- 
sion, and this repression is later continued 
by Polycomb group (PcC) gene products. 
Kehle e t  al. (p. 1897) have now identified a 
l ink between these regulatory compo- 
nents.The protein dMi-2 interacts wi th  the 
segmentat ion gene product Hunchback 
(Hb). In addition, genetic analyses demon- 
strate tha t  dMi-2 functions in  bo th  the 
Hb- and PcC-mediated repression of HOX 
genes. Because the vertebrate homolog of 
dMi-2 is a component of a histone deace- 
stylase complex, repression of HOX genes 
may involve histone deacetylation. 

TAU ISOFORMS AND 
NEURODEGENERATION 

Mutations in  the gene encoding the micro- 
tubule-associated protein tau are associat- 
ed w i t h  several neurodegenerative dis- 
eases. In  f rontotempora l  dementia and 
parkinsonism linked t o  chromosome 1 7  
(FTDP-17), f i lamentous aggregates con- 
taining tau proteins are found in the brains 
of patients and are similar t o  aggregates 
seen in patients wi th  Alzheimer's disease. 
Hong e t  al. (p. 1914) show that different 
mutations seen in  patients w i th  FTDP-17 
have different effects on splicing of tau ex- 
ons (and thus on the isoform composition 
of tau in  the brain) and on the ability of 
tau t o  bind t o  or promote assembly of mi-  
crotubules. 

The full tex t  o f  these comments can be seen a t  

Dramatic Dwp Shown  
in Numbev of  

Afican American 6  
Hispanic Graduate  

Science Students  
The number of first-year graduate 
enrollments of African Americans in 
the science and engineering fields 
dropped more than 20 percent between 
1996 and 1997, according to a report 
released by the American Association 
for the Advancement of Science. The 
number of Hispanic American entering 
graduate students in science and 
engineering also declined, falling 16.2 
percent during the same time period. 

Copies of 
Losing Ground: Science and 

Engineerily Graduate Edt~cafion 
of Black and Hispanic Americatis 

are available from: 

AAAS, EHR Publications 
Attention: Ms. Royster  

1200 New York Avenue, NW  
Washington, DC 20005  

or via email to: 
croyster @aaas.org 

or via telephone: 
202-326-6670 

or via fax: 
EHR Publications, 202-371-9849 

The cost is $24 (prepaid); this includes ship- 
ping charges. Please make check payable to 
AAAS. AAAS members receive a 20% dis-
count. Bulk orders of 10 or more copies also 
receive a discount. Please contact Chickona 
Royster for further information. 

www.sciencemag.org/cgi/content/full/282/5395/1783a
PRECAMBRIANMICROFOSSILS 

C.-W. Li e t  al. studied 580-million-year-old microfossils in Early Vendian Doushantuo 
phosphate deposits in  central Cuizhou (South China) and identif ied the remains of 
sponges and metazoan embryos (Reports, 6 Feb., p. 879). 

Y. Zhang e t  al. comment that "the putative parenchymella larvae of sponges ... are 
actually acanthomorphic acritarchs ...comparable t o  remains of cysts of planktic eukary- 
otic algae."They provide figures that show how "taphonomic changes" and other degra- 
dation of the fossils could lead t o  misinterpretation. 

In response, Li e t  al. state that they "are now able t o  reconstruct the sequential em- 
bryogenesis of the Wengan sponge," and they provide figures showing that "collapsed 
acritarchs" illustrated in  the comment are more likely "filamentous bacteria" that grew 
on organic remains. They call for "further research and evaluation" of Wengan specimens. 
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The Physiology of Inclusion-Body Myositis 
Excitable Cells and Myopathies 
Fourth Edition Valerie Askanas, 
David J. Aidley Georges Serratrice, and 
"...sure& the best 
currentlv available 
text on exciklble 
re& ... I enjoyed thl( 
book immense4 
and believe that it 
can be wed com- 
fortably by s t d n a ,  
as a rejierencefor 
experts, and & a 
toolfor the interest- 
ed nonexpert inves- 

W. K I % ~  Engel, Editors 
In this book, contributors discuss what 
is understood about the basic scientific 
foundations of Inclusion-body myositis 
(IBM), the varied aspects of the patholo- 
gy of IBMs, and the application of 
clinical treatments, with particular 
emphasis on the hereditary aspects of 
IBM and genetic predispositions to 
the disease. 
1998 416 pp. 
0-521-57105-7 Hardback $125.00 

tigator. "- Quarterly Journal of 
Experimental Physiology 

Biological Sequence 
1998 488 PP. Analysis 
0-521-5741 5-3 Hardback 595.00 Probabilistic Models of Proteins 
0-521-57421 -8 Paperback 547.95 and Nucleic Acids 

An Introduction to 
Vascular Biology 
From Physiology to Pathophysiology 
Alison Halliday, 
Beverley J. Hunt, 
Lucilla Poston, and 
Michael Schachter, Editors 
A multidisciplinary team of contributors 
covers topics ranging from normal and 
pathological aspects of endothelial 
hnction to the role of the vasculature 
in hemostasis, atherosclerosis and hyper- 
tension. This carehllv illustrated and 
highly readable text provides both a 
valuable source of practical information 
and clear explanations of the impact of 
new techniques. 
1998 286 pp. 
0-521-62330-8 Hardback $85.00 
0-521-58998-3 Paperback $39.95 

General Techniques of 
Cell Culture 
Maureen A. Harrison 
and Ian F. Rae 
Cell culture techniaues are invaluable 
to the modern res&rcher but difficult 
to carry out successllly. This volume 
offers a concise practical guide to the 
basic essentials of the techniaue. The 

R. Durbin, 5. Eddy, 
A. Krogh, and 
G. Mitchison 
Written by an interdisciplinary team 
of authors, this book aims to be accessible 
to molecular biologists, computer 
scientists. and mathematicians with 
no formi knowledge of the other fields, 
and at the same time to present the state 
of the art in this new and important field. 
1998 368 pp. 
0-521-62041-4 Hardback $80.00 
0-521-62971 -3 Paperback $34.95 

Human Biology and 
Social Inequality 
S. S. Strickland and 
P. S. Shetty, Editors 
This book addresses the question of 
how social stratification mediates 
processes of natural selection in human 
groups. Data like this pose difficult and 
sensitive issues for health policy, and 
recent develo~ments in this area and in 
eugenics are reviewed for industrialized 
and developing countries. 
Societyfbr the Study of Human Biology 
S'posium Series 39 
1998 358 pp. 
0-521-57043-3 Hardback $74.95 

Introduction to the 
Blood-Brain Barrier 
Methodology, Biology and Pathology 
William M. Pardridge, Editor 
This introduction for researchers and 
clinicians across the medical sciences is 
intended to aid both those beginning work 
directly in this area and those wishing simply 
to be better informed when interpreting 
information where the blood-brain barrier 
mav be involved. Recent advances in both 
me;hodology and biology are derailed in 
fifty state-of-the-art chapters written by 
international authorities. 
1998 500 pp. 
0-521-58124-9 Hardback $135.00 

Microbial Responses to 
Light and Time 
M. X. Caddick, S. Baumberg, 
D. A. Hodgson, and 
M. K. Phillips-Jones, Editors 
This volume, which concentrates primarily 
but not exclusively on both prokaryotic and 
eukaryotic microorganisms, provides a 
wide-ranging and upto-date review of the 
underlying biology of organisms' reactions 
to light and time. 
Society fb* GeneraI Mirrobiolo~ 
SymposaSIum 56 
1998 330 pp. 
0-521-62286-7 Hardback $1 15.00 

Scaling-up 
From Cell to Landscape 
P. R. van Gardingen, 
G. M. Foody, and 
P. I. Curran, Editors 
In this book, the theory, practice and 
challenges of scaling are discussed using 
examples from current research that combine 
biology and geography to address issues at a 
range of scales, from local to global levels. 
Society f m  E*penP)*mentaLBiology Seminar 
Series 63 
1997 400 PP. 
0-521-47109-5 Hardback $120.00 

Endocrine Cell Culture 
Stephen Bidey, Editor 
This handy reference describes the fundamen- 
tal principles and procedures'underlying the - . . . .  - . . . a  - . .  

I 

essence of the book is to deaf with the Avaihblr in b o o h w  or+ successtul isolation ot viable, tunaionally 

generalities of cell culture and to give a intact cells from mammalian endocrine tissues, 

grasp of the basic concepts before and their maintenance as primary cultures. 

involvement in more specialized work 'I'he chapters have been prepared by authors 

in the field. who have direct practical experience, providing 
the reader with essential, first-hand insights. 

Handbooks in PracticalAnimal CeU 
Biology Handbooks in Practical Animal Cell Biology 

0-521 -57364-5 Hard back 0-521-59399-9 Hardback 569.95 
0-521-59563-0 Paperback 526.95 



I The Long-Read Tower"
I Automated DNA Sequencing System. 

I The smartest. way t o  ge t  results. 

Visible Genetics introduces the new Zdye Long-Read 

Tower Automated DNA Sequencer. For the fastest, 

longest sequencing reads combined with the 

convenience of the disposable MicroCel" 

I
technology, the Long-Read Tower is the smartest 

choice in automated DNA sequencing today: 

Flexible read length 
400 bases in just over 30 minutes with the 

standard MicroCel or 1000 bases in under 4 

hours with the new Long-Read MicroCel". 

Fast and easy 
Disposable MicroCel cassettes are filled and 

polymerized in under 4 minutes and run at least 

3 times faster than comparable competitivesystems. 

Powerful Analysis Software 
A palette of s o h a r e  analysis tools simplifies 

data interpretation, storage and reporting. 

How smart is the 
system? Very; 
For example, Geneobjects 
software is based on the 
bright idea that it's a lot 
mare useful if it thinks along 
with you. For example, you 
can compare a sample's 
sequence to  databases with 
thousands o f  possible 
matches. In seconds, the 
software will identify 
the best fit. What's more, 
databases are optimized 
f ~ rHLA sequence-based 
typing, ' f lN genotyping 
and HW applications. 
If the llmm6a@system 
by Visible Oeneties sounds 
extraordinarily smart, it is. 
And it coma at an equally 
attractive, intelligent price. 
Give us a call and we'd 
be pleased t o  arrange a 
test-drive. 

VISIBLE 
GENETICS INC. 

I GPS Cwrd~nates:N 43" 39.530. W 079 23.190. 

Value 
Contact your local VGI representative for more 

information about the system and the special 

introductory offer. 
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1000 bas.es in under 4 hours 

* Offu adable until Dccembcr 15,1998. Design maynrybm madm to 

d t .  Limited quantities. 
For dpurposes only. Not for use in diagnartic procedures. 

NH)Bay St., #loo0 
Toronto, ON Canada M5G 126 ~ 
N. America: Tel. 416-813-3240 

Fax 416-813-3262 
Toll Free: 1-888-463-6844 

4tlrape: Tel. 33 (0)l SO 87 13 IX) 
. Fax33(0)160871301 

'For research purposes only. Not far 
UK in diagnostic prmduns. 
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Informative gene expression results 
at an affordable price 

Exceptional sensitivity and reliability 

Comprehensive representation of 
different functional classes of genes 

General Array #of cDNAs Cat. # 

Atlas Human Array 588 7740-1 
Atlas Human Cancer Array 588 7742-1 
Atlas Mouse Array 588 7741-1 

Application-Targeted Array #of cDNAs Cat. # 
Atlas Human Apoptosis Array 205 7743-1 
Atlas Human Cell Cycle Array 11 1 7748-1 
Atlas H u m a n  Cell Interaction Array 265 7746-1 
Atlas Human Cytokine/Receptor Array 268 7744-1 
Atlas Human Stressfloxicology Array 234 7747-1 
Atlas Human Oncogeneflumor 

S u p p r e s s o r  A r r a y  190 7745-1 

Find the latest information about Atlas Arrays at  
atlas.clontech.com. For comprehensive information about genes 
on the Atlas Human Array 1#7740-1), visit the n e w  Atlaslnfo 
Bioinformatics Database at atlasinfo.clontech.com. 

In Germany please contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 303511 
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Atlas cDNA Expression Arrays* are user-friendly, 

membrane-based arrays for profiling the expres- 

sion of hundreds of known genes in  a single 

experiment. The unique cDNA fragments on each 

Atlas Array are carefully selected to generate 

data that is highly accurate and immediately use- 

ful. The sensitivity of Atlas technology rivals that 

of fluorescence-based hybridization detection 

methods, yet it is economical and readily avail- 

able. For detecting low-abundance transcripts, 

the Atlas proprietary primer mix* maximizes probe 

sensitivity. Call today! 

Patents pending 
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The New TSQ: Multiple Innovations in Overdrivem 
Our new triple stage quadrupole mass spectrometer 

boasts major improvements which work together to create 
nothhg less than the biggest leap forward in performance 
and value in its class. 

The new TSQ's innovative API 2 source accommodates 
full HPLC flow ranges without splitting, providing the 
highest sensitivity MS/MS. New Xcalibur'" control software 
runs on the Windows N$ PC platform, providing s i m p  
set-up procedures even for complex analyses. Also, the new 
TSQ's pricing is a breakthrough in affordability. 

To learn more about this rugged, powerful MS/MS 
solution, call your nearest ThermoQuest office or visit 
our website. www.finnigan.com 

New high-sensitivity API 2 source. 
New Windows NT PC control. 
New lower price. 
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Digital Science lmage S t a h  q40CF. 



available as a subset of STATISTIG, offering the 

tools such as STATISTIC4 iVeural Networks, STATLWI~ 
ers also available (stand alone or companionpro 

"TATISTICA has received the 

< ' erlands (~ronhgen,#etherlands), ph: +050-5267310,fax: +(ISD-



PCR optimization 
in one single experiment 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius MastercycleP gradient is an innovative, 
compact thermal cycler for even the most demanding 1 2 3 4 5 6 7 8 9 10111-21314 

PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20 "C to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubation speeds as well as time 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. Experimental determination of optimal annealing temperature. 

The calculated primer annealing temperature was 56.5"C, the 

The MastercycleP personal is designed to meet personal actual annealing temperature is 63.5%. The ribosomal spacer region 

applications. Its 25-position all-in-one universal block of rnycoplasms from H9 cell cultures was amplified. 

holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 
'PCR (Polymerase Chah Reaction) is pmtected by patent. The pstmnt is held by HofIrnann-La Roche. 

plate in a 5x5 grid. Praaica of the patented +erare chain fleaclion (PCR) pmcegl wuins a kame. 
The Eppsndolt M Cyclers are AulhorizerI Thrmal Cyclers Md may be used with PCR Ilcavw* 
available horn the Pelkin-Elmer Corporation. Their use with Aumorirsd hagents aka pmvida a limited 
PCR l i r e  in accordance with the l ah i  rlghta accompanying such reagents. 

Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 
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s c l u s i v e  MasterAmp PCR EnhancementTechnology* 

Increases specificity,sensitivity,consistency, and yields of RT-PCR 

a o v e l  RetroAmpmRT D N A  Polymerase 

Overcomes secondary structure problems with 

high-temperature reverse transcription. 

S n v e n i e n t  single-tube, single-enzyme format 

Avoids cross contamination and additional pipetting steps. 

e c e n t r e  can make it easy for you t o  see 

it too  with a convenient, reasonably priced 

25-reaction kit (Cat. No. RT71225). Also available in 

a I00-reaction kit (Cat. No. RT71 2 100) for those 

who already believe. 

Still don't believe it?Request the RT-PCR 

Technical Folder for more information on Epicentre's 

MasterAmp RT-PCR Kit  today. Just call 800-284-8474 

o r  look us up at www.epicentre.com. 

1You have to 5e-
to believe 

Picograms of total RNA 

M lo2 10 1 

RT-PCR amplification of human chorionic 
gonadavopinalpha (CGa) from decreasing 
amounts of total cellular placental RNA 
using the MasterAmp RT-PCR Kit .  
RNA was isolated using the MasterPure" 
Complete DNA and RNA Purification Ki  
(Cat No.MC85200). A 40-cycle amplification 
was performedusing decreasingamounts of 
total RNA followingthe protocol supplied. 

Circle No. 37 on Readers'Service Card 



"An INVALUABLE addition to--ny 
word-processing so f t \ ~~wt '  4 1 

1 
used for scientific NDI PENS,̂  3LE companion 

F 
7 

publications." 
SCIENCE, 3 July 1998 1- :<- A 

journal of the Amerimn Medical Assoc~ot~un, 

tor nunlcarors r a i l  rrlpes 

* 

ic* I 

24 June 1998 

ONLINE SEARCH TOOL 
Access and search more than 100 remote 
bibliographic databases such as MEDLINE 
and many university library catalogs from 
within EndNote. 
Transfer your results directly into your 
EndNote database! 

... Bibliographies Made Easy- 
REFERENCE DATABASE 

Create an unlimited number of EndNote 
databases. 
Store abstracts, keywords, and notes. 
Link to full-text articles on the Web. 

I-STEP BIBLIOGRAPHY MAKER 
Create 1 -step bibliographiesm from within 
Microsoft Word (Mac and Win) and 
Wordperfect (Win). 
Insert citations and format bibliographies 
without leaving your word processor. 
Includes more than 300 bibli- 
ographic s l e s  (e.g., APAJ 
Science, Nature). 

Compatible w i th  most W a 4 
Windows and 
Macintosh computers. 

SOF&&KIE d 
The EndNote Company DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 

Australia (+Kt) 66.58.3874 France/Switzerland (+33) (0) 1.42.46.00.42 Germany (+49) (01 69.970841.11 Japan (43 3.3502.6472 800 Jones Street Berkeley California 94pO USA 
Baltic nations/Scandinavla/Russia (+46) 481.511.23 UKllreland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
0 Copyright 1998 Niles Software, lnc. EndNote is a registered trademark of Niles Software, Inc. All trademarks are the property of EMAIL i n f ~ @ n i ~ e ~ . ~ ~ f l l  http://www.niles.com 
their respective companies. 
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Be part of i t  at Pfizer Central Research.  

At Pfizer Central Research, we believe that time used in the pursuit of life-enhancing and lifesaving cures is time 

w e  spent. So we spend billions of dollars each year to ensure that our researchers have the time and the tools to 

discover and develop some of the most innovative medicines in the world. 

In the last 6 years, this philosophical and financial commitment has led to the introduction of 6 maior new drugs 

including the world's leading antihypertensive, groundbreaking anti-infectives, and a revolutionary oral treatment 

for erectile dysfunction. Today, we have 63 promising drug candidates in various stages of development. Some 

may cure illness. Some may save lives. And someone who's read this, reached us, and joined our endeavor 

could pay  a pivotal role in discovering the next generation of advanced treatments. Could that someone be you? 



r ANNUAL MEETING ' & SCIENCE INNOVATION EXPOSITION rn 

January 21-26,1999 
Anaheim, California 

Challenges for b 
a New Cenf--ry" 

ster Now d 
aaas.brs/meetings/scope 



optimized to generate relevant hits against specific targets. 
the drug discovery race will be those willing to go toartama. 

Only Xaemt Screen meets the demands of the bnt-runner. 
Extreme assy sensitivity. Extreme throughpaResultingin 'ihming withTmpkto fiuthayour high dvoughput screening 
y e biologically relevant information. and/or away d e v e l ~ e n tpmgrm can shrink costs and effort, 

Xtreme k e e n  is the one service that d&rs it h t a run ultimately specding p a  to mulEet. 
rate of over 100,000 assays a day. Proprietary chduminescent Pick up the pace. Pick up the phone. Ib receive a Gee 
technology and detection methods. Advanced atitomation.And a information porrfofio on Xtreme %reen, call 800-512-2369 
solid track record of designing cell-based assays and custom vsys in the UIlited Stam or the PI3 Bi~ystcmsoffice near you. 

S C R E E N m  
Assay Development and High Throughput Screening Services 

47 Wiggins Avenue 
Bedford. Massachusem01730 Foster City. CA 
USA Tel: 800-345-5224 
Tel: 781-271-0045 650-570-6667 

800-542-2369 Fax650-638-5884 
Fax: 781-275-8581 
E-mail: info@tropix.com Europe 

Langen, Germany 
Tel: 49 6103 708 301 
Fax: 49 6103 708 310 

Canada 
Mississauga.Ontario 
Tel: 80-668-69W 

905-821-8183 
Fax905-821-8246 

Japan 
Chiba 
Tel:(0473) 808500 
Fax:(0473) 80-8505 

Latin America 
Miami, FL USA 
Tek 305-67@5310 
Fax 305-670-4349 

Australia 
Victoria 
Tek (800) 033 747 

(61) 3 9212 8585 
Fax (61) 3 9212 8502 

i3E Biosystems 
A DIVISION OF PERKIN-ELMER 

Trcplx IS a reg~stwedtodemorkand Xhwne Screen e a t&mak dTmpix, Inc PE Bwsydms iatrdmmk d The P e r k 1 6tanpany - + 7 . 

01998Tropu, Inc All rlghh reserved , .. 
- . .. 

Circle No. 33on Readers' Service Card - - .  



D e s k t o p  C h e m i s t r v  ..l o l e i  .....r M L - - . i n s  H i o i n f o r r n a t ~  

I OMlGA 1.1 for 
1 Windowsa is 
1 now available! 
rt in* the pwwful 
t o o e * d t o d y z e
r&deb&alul+ 

. ' r n d ~ e p u e n c i n g *  

.:+ ~ ~ w e d f o w  
\ ' * & h e  
d-othenr: 
'-yam*
IBhgOMIGA's "Project 
Pm."Add text% 
*-pages
fmd*linlmto~~~~~ 
ofyour*foldera 

WBe-w+pae 
l 3 e q a e n a ~ t O f i n d  

-i'=Q'= 
'Analyse**
o n p o u r d e e l r b o p ~  
r e l ~ a n ~ ~ e m  
or--

'Importand = F t  
~ ~ p u m d . t p @ %  
l&dkc&uFGene%bh? 
the Wmnsia h b g e m  
andmany &era 

mtdummimagepuaEag*a+ 
0MICbl.l qporb EMF, 
the hrtest 3242W ' i  

D a t a b a s e s  - C h e n ~ i ~ ~ l n r m a t i c s  C o l l a h n r a l ~ o n s  

Q199 Oxford Molecular All rightsresewed. Oxford Molecular and GenuWorb are registereduedemarks and MacVeWr and Wisconsin Package am mdernarl. of O x M  Molecular Ud. 
Windows and Windows NTare repinered sademarks of MicrolotL Doc ID x U l 2  
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Why do these c,!!j 

Their expression says it all! 
SuperFectmTransfection Reagent-
the new activated dendimer 
technology from QIAGEN offering 
significant advantages over the 
leading liposome reagents: 

Super-high i m d e c h  efficimies 
for a broad range of adherent and 
suspension cells. 

Excellent reproducibility through 
highly consistenttransfection complex 
formation. 

Comparison of trans& & i m i a  obfor'ned using SuperFecf 
Reagentand four d hmast cwnmonbused liparornereagents. 
C057,H e h  53,andJurkotcdls as indicated mm,hnsfeaed in 
9 M l  fcmaiusing 0.5pg @Vb. 2 x 7 0 '  d l s  mm, seeded 
per well one day prior to h o n s h .  T m b &iemies are 
given asSgokdM'd0s.s miisper ml. Each bar represenrr the ovemge 
hnsfeaion efficiency from four replica&. 

Decreased in comparison 
to liposome reagents. 

Fast and simple procedure with 
transfection complex formation in just 
5-1 0 minutes. 

Together with the new non-liposomal 
lipid reagent EffecteneTM,QIAGEN 
now offers two transfection reagents 
based on the latest advances in 
transfection technology. 

QIAGENTmnsfeaion Reagents plus QlAGEN uhmpure DNA -
a super ~arnbin~ionfbr super tmnsfecIr'ons! 

~ I I W W W ~  
capdo: hrao: mdd U(: 

T$. O Z I ~ - 2 4 0~ d .806426.8157 ~d 03-94893666 TJ aocmz2-96i3 ~d 01dop~930~d o.xx~wn61 ~ d .0613193031 ~d 01293422-999 
Fax 02103492-255 Fax W 7 l b 1 0 D  Fa 03-9-888 Fax 9055010373 Fax 01-60-9i9-925Fax -63 Fax MI3193033 Fax 0129WB922 @@@@a 
omrmo& / s a * o ~ ( 0 1 ) 8 8 9 1 8 1 9  ' M10(21-9815 lmd(llJ543lA55uaO2M55 1321 Cn.dLMkdmUSAW8283818 
,{852)28--,1239 - ~ f i d m d ~ 5 5 1  -,,6138 Y(01l)Y217lA h d ~ . 5 E A l l l lbdy @.a#.
p.55)500 1871 Kamn p2)92486 97 Mdqi.p3ml2099 Mrdro USA (WJ29479AO lbNddmda p33j49M09A N n r L d e d  p919806700cf0800933966 Nonrq,
22900000 Mad(O7117358 13 -(I)-751 600 -4A.57927 SbrdrIlipubl*(07)5401336 so.k*tio.pZ1)615166 Sph(93)902203090 & 
(08)6213400 l&mm(02j28802913lhdad1021412-5672 h&dronbbQUGENOn$H,Gamm/ 



rtland Press 

Biochemical Journal 
http://www.BiochemJ.org 

The Biochemical Journal is available online offering many additional 

- Abstracts from 1976 
0 Electronic multl-media adjuncts 
* Medline links 

Inter-journal linking 

Full text searching; full text and graphics display; e-mail current awareness service; improved 
navigation; table of contents; and pdf files for any article. 

Subscription - 1999:Volumes 337-344 (24issues) 
North America: US$1830.00 Rest of World: E1040.00 

Biotechnology and Applied Biochemistry . 

http://bab.portlandpress.co.uk 

Full access to online papers from 1998, abstracts from 1997 plus all the online 
features of Biochemical Journal Online. 
Published on behalf of IUBMB ~tIncludes scholarly articles and reviews conc 
expresston, purltication, characterization and application of b~ologicalmacrc 
therapeutics and dlagnost~cs. 

Subscription - 1999:Volumes 29-30 (6issues) 
North America: US$227.00 Rest of World: f130.00 

Clinical Science 
http:Ncs.portlandpress.co.uk 

Full access to online papers from 1998, abstracts from 1997 plus all the online 
features of Biochemical Journal Online. 
Publtshes artlcles and reviews on all aspects of clinical lnvest~gation,including biochemical, 

o disease In man. 
Subscription - 1999:Volumes 96-97 (12 issues) 

North America: US1480.00 Rest of World: E265.00 

Free to subscribers 
free access to these online journals i s  restricted to institutions that have a 

scription to the printed version. Ask your subscr~blnglibrary to contact us to 
nsure you have access to these online journals. 

zerning thc 
omolecule! 
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molecular bi&gy aaplicatiions , .! 

from basic research to high 
throughput screening. 

Choice I 
W m t i m  Sys$ms 
k r r k d i a n ~ p t P l l l j 4 : . W 1 ~  

PureFection Pksmid DNA 
Punfiition System 
Pkrnrird miniprsps: W i @  plus SV 
DNA Purification Systems 
G a m i c  D M  W i i e  Gen4mic 
DNAPu~ilicatianSyaemn &=G 
DNA-WeDNA 
UP m 
r C R I n d Y I I * W i t a r d e ~ ~ ~ ,  

-*,, '+ 

High qunl~ly nucletc acids be used 
in conjuctcon with other Protnega prod- 

~ ic ts  ~nclud~ng TransFast Transfectron 

Reacjeril. Dual-L uclferase " Reporter 

Assay Svsteln. Access RT-PCH. 

Restrictloti Erirynies for Digest~on 

Genom~c DNA. T:cT foi Protpli~ 

Exprcss~on atialys~s ,~ni i  GcncEditnl 

f o ~  M~i lagen~s is  

Please contact your local Promega Branch @lice or Distn'butorfbr more 
infirmatian about iYucleic Acid Pun'jication and other Promega products. 
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NORTH AMERICA 
-Corponk-- 
28M Woods Hollw M .Madison. Wisconsin 
Toll Free In USA (800) 3f69526 
Toll Free FAX In USA (800) 356-1970 
Phone (W) 274-4330 
FAX (a) 277-2516 

Fmw sc- 
Toll Free in USA (800) 7667000 
FAX (800) 9261166 
YWR SCIaaIRc Products 
Toll Free in USA (800) $32-SWO 

FMmsclsndMca& 
Toll Free in Camh (800) 23.7437 
EUROPE 
A Ausbia OSW-311587 
~Yg~um W l B W 8  
Cledl Republ~c 02 2% 10151 
D e n w  44948822 
Finland 09 755 2550 
A France 0800487999 
A Gefrrany 01301914C67 
Greece 1 w 1 3  
Hungary 1 251 Ed4 
Ireland O l W 4 2 Z  

A lay 
A Luxembourg 
A The N h l a n d s  
Nonvay 
Poland 
Pollugal 
Russia 
Sl& Republic 
S l m i a  
Spain 
Sweden and Iceland 
A Swimland 
A United Kingdom 

unn AMERICA 
Arwlim and U ~ p l e y  1 3833000 
Brazil 

bioBWIS (EebHmiwne) 31 2919877 
Rmcro (SaoPaolo) 11EK699 

Chile 2 3 4 0 2 5 3  
Colmbii 1 271 5319 
Ecredor 32582483 
Miw 5 281 4718 
Y e w l a  2 255 0891 
M l D W  EASTIAFRIU 
Egypt 2 245 1785 
Israel 8 9417077 

w o n  
TUW 
soum Mka 

PACIFIC au 
A Chim, Aumlia People$ Republlc 

A Be~jirg 
Join1 Mfm 
ISP) 
IWC) 

HmQ 
India 
lndmeria 

A Japan M 3569 7981 
Kaea (02) 478 591 1 
Mala/sia 3 7 M r n  
NBW zealand w 7 e 4  
Paklrn 92 51 518 468 
Singgare 775 7 2 4  
Taiwan 0223825378 
Thailand 2 294 7777 

A lnticltsr ROW8 h n C h  Mllcs 
01998 Promega Corporation All Righk 
Resew. P!ices and specilications subject 
10 change mthout prlor nollce. RevlM698 




