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Settinga new standard: 

Data fmm serial dilu- 

tions of samples with 

known starting c o n  

number are used to gen- 

erate a standard curoe 

for the determination of 

starting copy number in 

unknown samples. 

The ABIPRISM 7700 system 

calculates the standard cunre 

using the cycle where the 

amplifcatwn plot crosses a 

definedfluorescence threshold 

(Cd. This provides at leastfiue 

orders of magnitude of linear 

dynamic range. 

The ABI PRIsP 7700 
Sequence Detection 

System gives you real- 

time PCR detection, 

right now. For the k t  

time, you can actually 

large-scale gene expression studies and pathogen 
detection. And PE Applied Biosystems is ready to 

help you bring that power to your lab. 

So get up to speed on real-time quantitative 
PCR detection. Request a copy of our bee techni- 

cal report, Quantitation of DNA/RNA Using Real- 
see the increase in PCR products as PCR proceeds, Time PCR Detection. In the U.S., call PE Applied 
and quantitate nucleic acid sequences with 

unprecedented reproducibility and throughput. 

Unlike conventional methods, the ABI PRISM 
7700 system uses a unique closed-tube assay 

that eliminates post-PCR processing and reduces 
the risk of contamination. For maximum 

convenience and throughput, detection takes 
place in 96-well sample trays. And your results 

are available within minutes after thermal 
cycling is complete. 

By making quantitative PCR a routine high- 

throughput procedure, the ABI PRISM 7700 

Biosystems toll h e  at 1-800-345-5224. Outside 

the U.S., contact your local sales representative. 

FE Applied Biosystems 
Eumos Lanaen. Germanv Tel: 49 1016103 708 301 Fax: 49 1016103 708 310 
J a ~ n  Toky., &pan Te '(047) 380-8500 Fa.  1047) ~ 8 5 0 5  
Latln Amsrlu Mexlco C~hl. Mexlw Tel. 52-5-651-7077 Fax 52-5-593-6223 
Unltsd Slabs Foster CI$ US Tel: 1-8W 345-5224 Fax 16501 572-2743 
Australla Melbourne. ~uslralia Tel: 1 8W 033 747 F ~ K  6 i  3 9i124502 

PE Applied Biosysterns PCR reagents are developed 

Branchburg, New Jersey, U.S A. 

TapMan isalradwnrk of Rock MoIgular Syslerns. I n  The PCR process IS 

w e r e d  by palenfsmed by Honmann-La Roche. Inc and F Honmann-La Roche 
Ltd. PE Apphed B~osyslems ~satrademrkand Applied Biosystems. Pt. Pt Apphed 
Biosylms. Perkin-Elmer and 8 1  PRlSMare rep~rtered lrademahs olThe Perkin- 

Elmer Corporation. PE Applied B~osyslems produclsaredevelopedand produced under t k  qual~ly 
reeulremenlot I S O W  

system opens UP new research possibilities in Forrewrch use only NO! for use m diagnmlicprocedurer 
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Unmatched The most extensive line of products 
for a~o-is and cell ~roliferation 

expertise 
. . 

Boehringer Mannheim offers more 
kits and reaaents for accurate. nonradio- 

Using its powerful legs, the basilisk active mea4rement of prolifekition than 
lizard generates enough speed to allow anv other su~~l ier :  . . 
this expert escape artist to actually Qualitative flow cytometry or immuno- 
"walk on water." A similar expertise is histology kits 
required when studying the delicate 

Quantitative ELlSAs that measure DNA balance between cell death and prolifer- synthesis or metabolic activity. ation. An expertise that Boehringer 
Mannheim provides. 

More ways to quantify apoptosis 
With two ELlSAs and three in situ kits, 

Boehringer Mannheim has expanded 
the array of tools available for specific, 
reproducible detection of cell death: 

Cell Death Detection ELlSA (Fig.1) 
Cellular DNA Fragmentation EUSA 
TUNEL assay kits (Fig. 2) and reagents. 

figure 1. Sensitive detection of nucleosomes in 
cytoplasmic tractions at d i i r e n t  cell concentrations 
using the Cell Death Detection EUSa HL-60 cells were 
cultured at different cell concentrations with or wthout CAM 
(camptothean) at 2 pglmi for 4 hr at 37°C. Cell iysates were 
prediiuted 1:10 and tested In the immunoassay wlth a 
10 mlnute substrate reacbon. 

figure 2 Detection of apoptotic cells (green) in involuting 
mouse mammarv olands bv fluorescence micmscoov. 
Formalin-fixed. wiri&n-embkdded tlssue sections we;. 
dewaxed and sialned uslng the In SIQ Cell Death Detect~on 
KR. Fiuorescem, lo show apoptosls occurring In lnvolueng 
mouse mammary glands atter 3 days Erythrocytes appear 
yellow due to autolluorescence ldata kndly provlded by 
R. Frils, University of Bern, Switzerland). 

Unmatched technical resources 
to guide your research 

We offer the most technical informa- 
tion on cell death and cell proliferation 
available. Call us today and see why 
Boehringer Mannheim is the leading 
expert in techniques for cell death and cell 
proliferation research. You can also locate 
our homepage on the Internet at 

Experts in Apoptosis. 
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C Et8r staining B. Label IT 

unlabeled m, or bbeied & the lam IT" 
Rhodamne' L a N t n g  ffit (B1. were analyzed by 
gel elecaophore~s and visualued under W 
lllurn~nafwn Gel A was Rarned EtBr. xtie 
M fragments on Gel 8 were vlsuallred 
WrmW Etsr srammg  IS demomuares the 
hrgh lilbellng eRoency and norxlesmcwenw 
of the Label IT method 

modamlne labeled DNA Red spoa i n d m  
~ntmiuanon of k!xled D M  

*Label IT lots are m r m W  fol modam,  
f luoresce~n. b~mn and dgmm labelmng. 

Mirus' Label ITTM Non-Radioactive Labeling Kits offer: 800-791-1400 
Versatility: Label any DNA or R N A  with a High Efficiency: Label IT reagents can 
single reagent. Labeled products can be add 2 I label per 10 base pairs of DNA. 

(In the USA and Canada 1 

used in any molecular biology application, 
A 

FISH, or DNA or R N A  transport studies. Quantitative recoveries and 
"scalability": The original substrate nucleic 

Simplicity: Just mix Label IT reagent with acid is covalently and nondestructively 
DNA or RNA to covalently label. labeled, and the reaction can be scaled up 

in a single tube with no loss of efficiency. 
Reproducibility: The proprietary non- 
enzymatic Label IT method yields extremely 
reproducible results. From now on Label IT." 
PanVera Corporation, 545 Science Drive, Madison, WI 5371 1 USA 608-233-5050 Fax: 606-233-3007 E-mail: info@panvera.com www.panvera.com gl 1997, PanVera Corporation 
In Japan contact TaKaRa Shuzo Co . Ltd. Phone: +81 77543-7247 Fax- +81 77543.9254 In the UK contact Cambrldge B!osclence Phone. +44 1223-316855 Fax. +44 1223-360732 Email: cbioE)cix.compuhnk.co uk In Switzerland 

contact JURO Supply AG Phone: +41(04112262060 Fax +41(041)226-2066 E-ma~l:~uro_lucerneBma~l tic.ch In Germany contact MoBirec Phone: +49 551-371062 Fax: +49 551-34987 E-mad: mfoE)mob~tec com 

Circle No. 65 on Readers' Service Card 



Abnormal normal state of 
high-Tcsuperconductors 

Chiral liquid crystals from 
: achiral molecules 

NEWS&COMMENT Getting Around the Nucleosomes . 1899 
J .Widom 

Wanted: The Ideal Science Adviser 1872 
Temporal Coding in Neural E 1901 

The Battle Over BRCAl Goes 1874 Populations? 
to Court; BRCA2 May Be Next E. E. Fetz 

EMBL's Outward Expansion Strains 1875 Longer Life for the Blue Laser 1902 
Its Core Facility G. Fasol 

Asian Network Applies a Personal 1876 
ouch POLICY FORUM 

Researchers Help Chicago Schools 1877 Balancing Fish Consumption Benefits 1904 
Onto the Internet with Mercury Exposure 

G. M. Egeland and J. P. Middaugh 
Yale Virus Collection Needs a Home 1878 

RESEARCHARTICLE 
RESEARCHNEWS 

Crystal Structure of the Catalytic L 1907 
High-Temperature Mystery Heats Up 1879 Domain of Adenylyl Cyclase in a 

Complex with G,,.GTP@ 
Teleportation Beams Up a Photon's 1881 J. J. G. Tesmer, R. K. Sunahara, A. G. Gilman, 
State S. R. Sprang 

Possible New Roles for HOX Genes 1882 REPORTS 

Pinning Down Cell Division 1883 An Inverse Compton Process for the 1917 
Excess Diffuse EUV Emission from the 

Cancer Therapy: Heavy Ions Pack 1884 Virgo and Coma Galaxy Clusters 
Powerful Punch C.-Y. Hwang 

PERSPECTIVES A Pulsar, the Heliosphere, and Pioneer 10: 1919 
Probable Mimicking of a Planet of PSR 

Pieces of the True Grail: A G Protein 1898 B1257+ 12 by Solar Rotation 
Finds Its Target K. Scherer, H. Fichtner, J. D. Anderson, E. L. 

H. R. Bourne Lau 

1857 Siemann, D. Wedin, M. Ritchie, J. Lawton; Re-
spume: D. A. Wardle, 0.Zackrisson, G. Hornberg, 
C. Gallet Correctionsand Clarifications 

SCIENCESCOPE -

1865 RANDOM SAMPLES & 
Small NASA Missions: J. A. Burns and D. Smith BOOK :Corporate Philanthropy: K. D. Young, T. Hill, A. 
Flower,F. Sailer Biodiversityand Ecosystem Prop- Rachel Carson, reviewedby M. 

erties: D. Tilman, S. Naeem, J. Knops, P. Reich, E. TECHSIGHT: PRODUCTS~@ 

AAAS Board of Directors 
Robert D. Goldman William T. Golden SCIENCE (IS= 0036-8075) is publishedweddy on Friday, excapt the last week in De-

Retiring President, Chair Alice S. Huang Treasurer cember,bytheAmericanAssociation fortheAdvancementof S c i i ,  1200NewYork Avenue, 

Mildred S. Dresselhaus SheilaJasanoff R ~ ~ . , ~ ~ , - JS, ~ i ~ h ~ l ~ ~ ~NW. Washington, DC20005. Periodicals Mail postage (publication No.484460) paidat Washington, 

President Simon A. Levin EXecotiYe DC, and additionalmailingo m s .  CopyrightO 1997 by the American Assodalion for the Advance-

Marcia C. Linn ment of Science. The title SCIENCE is a registeredtrademark of the M S .  Domestic individual
M. R. C.Greenwood membershipand subscription(51 issues):$105 ($58allocatedto subscription).Domesticinstitutional

President-elect Michael J .  Novacek subscription(51 issues):$260. Foreignpostage extra: Mexico. Caribbean (sulface mail) $55; other 
Anna C. Roosevelt countries(airassistdelivery)$90.Firstclass,airmail,student,and emeritusrateson request.Canadian 
Jean E.Taylor rates with GST available upon request. GST #I254 88122. IPM 81069624. Printed in the U.S.A. 

1854 SCIENCE VOL. 278 12 DECEMBER 1997 www.sciencemag.org I 



COVER 
Complex between a heterot rim eric guanosine triphos
phate (GTP)-binding protein a subunit (Gsa) and the 
catalytic domains of its effector, adenylyl cyclase. Gsa 

(light and dark gray; switch II helix in red) is activated by 
the nonhydrolyzable analog of GTP, GTPyS. Forskolin 
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Cooler films 
Silicon dioxide is the main insu- 
lating material used in silicon de- 
vices, but more complex architec- 
tures will require lower tempera- 
ture routes for its formation to 
avoid damaging previously fabri- 
cated parts of devices. Klaus et d. 
(p. 1934) show that a two-step re- 
action that forms single layers of 
silicon dioxide at temperatures 
greater than 600 kelvin proceeds 
readily at room temperature if an 
organic base, pyridine, is included 
as a catalyst. 

A middle road for 
protein folding 

Two extreme views have been in- 
voked for protein folding, one in 
which the protein folds along a 
well-defined specific pathway, 
and one where there is a general 
bias in the energy surface that 
guides the protein to the native 
(folded) state through a variety of 
routes. Lazaridis and Karplus (p. 
1928) have performed extensive 
simulations of folding pathways 
and show that the two views can 
be reconciled; they suggest that 
while there is considerable diver- 
sity between the different trajec- 
tories, there are common struc- 
tural features that define an aver- 
age folding pathway. 

Signaling structures 
The heterotrimeric guanine nucleotide-binding proteins (G proteins) 
couple receptors for hormones and other molecules at the cell surface to 
intracellulat signaling pathways that control various cellular responses to 
their environment. For example, the alpha subunit of the G protein G, 
interacts with and activates the enzyme adenylyl cyclase. Adenylyl cy- 
clase passes along a signal by converting adenosine triphosphate to 
adenosine 3,5-monophosphate, which, in turn, stimulates the activity of 
the protein kinase PKA. Tesmer et d. (p. 1907) and Sunahara et d. (p. 
1943) present crystal structures of the activated form of G, alone and in 
a complex with the catalytic domains of adenylate cyclase (see the Per- 
spective by Bourne, p. 1898). Their data provide insights into the struc- 
tural basis for the s~ecificitv of interaction of various G a   rotei ins with 
particular receptors and targets and a potential mechanism by which 
G, may activate its primary target, adenylyl cyclase. 

and when the movement is 
made, but that there is no change 
in overall firing rates during the 
former stages, only during execu- 
tion of the plan. 

Chemical kinetics 
by counting 

Chemical kinetics reflects the 
sum of enormous numbers of in- 
dividual reactions, so the thought 
of examining single reaction 
events to understand overall ki- 
netics is quite daunting. With 
the aim of the scanning tunneling 
microscope, Wintterlin et al. (p. 

Planning and 
execution 

Neurons in the motor cortex 
change their firing rates during 
the planning and execution of 
movements such that a vector 
summation of the neurons' pre- 
ferred directions corresponds to 
the desired movement. Riehle 
et al. (p. 1950; see the Perspec- 
tive by Fetz, p. 1901) recorded 
simultaneously from motor cor- 
tical neurons in monkeys dur- 
ing preparatory stages and actu- 
al movement. They find that 
the temporal pattern of neu- 
ronal spikes becomes synchro- 
nized both when the monkey is 
planning to make a movement 

193 1) were able to perform an 
atomic level kinetic study of a 
simple bimolecular reaction (oxi- 
dation of carbon monoxide on 
platinum). Their kinetic pararne- 
ters derived from observations of 
individual reaction events, which 
take place predominantly at the 
boundary between domains of 
CO and 0 2 ,  agree with those de- 
termined macroscopically. 

A cell cycle twist 
Pinl is a peptidyl-prolyl iso- 
merase that plays a critical but 
poorly understood role in regula- 
tion of the cell division cycle. 
Yaffe et d. (p. 1957) examined 
the peptide-binding specificity of 
Pinl and found that it pref- 
erentially binds and isomerizes 
proline (Pro) residues preceded 
by phosphorylated serine (Ser) or 
threonine (Thr). The Prodirect- 
ed Ser-Thr kinases are important 
regulators of the cell cycle, and 
Pinl binds to a number of pro- 
teins that undergo phosphoryla- 
tion in mitotic cells. Pinl appar- 
ently recognizes phosphorylated 
Ser-Pro or Thr-Pro sites in pro- 
teins phosphorylated at mitosis 
and facilitates conformational 
changes in such proteins through 
its isomerase activity. 

Grainy echoes in 
Hya kuta ke 

Comet Hyakutake passed within 
0.1 astronomical units of Earth in 
March 1996 allowing Harmon et 
d. (p. 1921) to image the nucleus 
and coma by bouncing radio 
waves off the comet and thus see 
the cometary structure. They esti- 
mate that the nucleus is 2 to 3 
kilometers in diameter, consistent 
with previous estimates and the 
fact that Hyakutake's brillant ac- 
tivity is not well correlated with 
its small size. The signature of the 
echoes also indicates that the 
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high gas production in the coma 
is the result of porous icy grains in 
the coma; a cometary mechanism 
that has not been fully appreciat- 
ed until Hyakutake's visit. 

Cluster excesses 
The Virgo and Coma galaxy clus- 
ters emit an excess radiation in 
the extreme ultraviolet that has 
not been explained. Theories 
have suggested exotic mecha- 
nisms to produce the excess, such 
as unusually hot gases or turbu- 
lent mixing. Hwang (p. 1917) 
f ids  that a more standard mech- 
anism, inverse Compton scatter- 
ing, can explain the observations. 
He shows that inverse Compton 
scattering of photons in the cos- 
mic microwave background pro- 
duce excess extreme ultraviolet 
emissions and he supports this 
model by showing that the same 
mechanism also explains the dif- 
fuse radio emissions observed for 
the Virgo and Coma clusters. 

Forming front 
and back growth 

Early in embryonic growth, signal- 
ing pathways specify the develop- 
ment pattern. The Xenopus signal- 
ing proteins Chordin and Noggin 
function in dorsalization while 
the bone morphogenic proteins 
(BMP) function in ventralization. 
Blader et d. (p. 1937) isolated ze- 
brafish tolloid, which encodes a 
protein similar to BMP-1 and is 
involved in ventralization. Tobid 
acts as antagonist toward Chordin. 
Dorsalization of Xenopus embryos 
by the addition of lithium has 
been thought to function through 
the polyphosphoinositide cycle, 
but recent work has im~licated 
glycogen synthase kinase. Kume 
et al. (p. 1940) inhibited the re- 
ceptor IP3 by adding an IP3 anti- 
body to Xenopus embryos and 
found incomplete dorsal differen- 
tiation. Thus, the IP3 signaling 
svstem transduces ventral simals. - , 

but other factors may also be in- 
volved. 
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High Throughput 
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Life jus t  g o t  easier! One  lines. Thoroughly OC tested in Authentic, pure cell lines ... and 
call ... one order t o  ATCC brings our o w n  labs. High purity, high now, the same quality o f  media 
you  ATCC's authentic cell lines reliability, high quality. That's the and serum. All from ATCC. The 
plus our o w n  b" brand b" brand of  media and one source. 
Media and Fetal Bovine Serum. serum from ATCC. 
The same media and serum When your research validation 
ATCC uses t o  g row our o w n  cell is critical, order directly from ATCC. QATCC" 
1230 1 Parklawn Drive, Rockville, M D  20852 1 -800-638-6597 Fax: 1 -30 1 -8 16-436 1 E-mail: sales@atcc.org 
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Subtracted 

- - unsubtracted 

Above photo: Southern blot analysis showing enrichment of 11-2 receptor, known to be 
activated in human Jurkat T-cells by PHNPMA treatment. Lane 1: unsubtracted cDNA, 
treated cells. Lane 2: unsubtracted cDNA, untreated cells. Lane 3: subtracted cDNA. 
treated cells. A dramatic reduction of the abundant housekeeping gene. G3PDH, was 
also seen (data not shown). 

Northern blot analysis of two selected representative cDNA clones from a 
tastis-specific library. Testis cDNA was subtracted against a mixture of cDNAs from 
10 different tissues. The subtracted testis-specific cDNA was cloned into a plasmid vec- 
tor, and 10 randomly selected clones were used to probe Human Mult iple Tissue 
Northern Blots containing 2 p g  of poly At RNA from the indicated tissues. All 10 clones 
hybridized only to testis RNA. The exposure times needed to generate signal ranged 
from 5 hr (Panel A) to 7 days (Panel B), indicating that abundant and relatively rare 
cDNAs were obtained. Lanes 1-16: heart (1). brain (2). placenta (3). lung (4). liver (51, 
skeletal muscle (6). kldney (71, pancreas (8). spleen (9). thymus (lo), prostate (11). testis 
(12), ovary (13). small intestine (14). colon (1% peripheral blood leukocyte (16). 

In Gennany please contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 303511 
In the U.K. please contact CLONTECH U.K. Ltd. Tel: 01256 476500 Fax: 01256 476499 
(effective 1/1/98) 
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Introducing the PCR-SelectTM cDNA Subtraction Kit 

(#K1804-I), a revolutionary new method for finding 

differentially expressed genes. Actually, it has several 

important features. First, you selectively amplify only 

your genes of interest-in fact, no physical subtraction 

is needed. Further, this unique method allows you to 

equalize andsubtract in one procedure, to dramatically 

increase the probability of obtaining cDNAs that corre- 

spond to rare transcripts-with greater than 1,000-fold 

enrichment. Thus, you can directly clone the subtracted 

cDNAs or use them as hybridization probes to screen 

c D N A  or genomic libraries. And, i t  only requires 

0.5-2.0 pg  of poly At RNA. But, best of all, it works. For 

more information or to order, call 1-800-662-CLON or 

contact your local distributor. 

Come visit us at ASCB Booth #'s 624,626,725 and 727 

DON'T EXPERIMENT W I T H  ANYTHING ELSE. 

1020 East Meadow Circle. Palo Alto. California 94303 USA 

FAX: 8001424-1 350 41 51424-1 064 TEL: 8001662-CLON 41 51424-8222 
e-mail: techOclontech.com orders@clontech.com 

01996 CLONTECH Laboratories. Inc. 

PCR iscovered by patents owned by Hoffmann-La Roche and F. Hoffmann-La Roche. A G. 





Total RNA 
ts! 

In the hands of an expert or a novice, RNeasy@ Total The RNeasy Total RNA purification system requires 
RNA Kits are the fastest, easiest way to purify high- no tedious phenol extractions or precipitatioriij - 
quality RNA. just load, spin, and elute. 

RNeasy simplifies small- to large-scale total RNA 
isolation by combining the stringency of GlTC lysis 
with the speed of silica-membrane spin technology. 

User variability has no effect, so RNeasy gives high- 
quality RNA and reliable results every time. For pure 
RNA in as little as 30 minutes, order RNeasy today! 

Purified Total RNA RNeasy Spin Columns RT-PCR of RNA from 21 00 cells 

Mini Midi 
100pgRNA 1mgRNA 

Maxi 
6 mg RNA 

R T K R  onrplificdkm d bd RNA. RNA was i& wirh he 
RNeasy Mini Kit horn he indicnkd numb d HeLa cells. 

Try RNeasy at no risk - we guarantee your satisfaction! 
The PCR process 8s covered by US patents 4,683,195 and 4.683.202 or equivalent rn other countrler, owned by Holfmann-la Roche A G  

Germa : USA: Australia: bnada: Fmnce: Swiherknd: UK: 
Q I A G E ~ G ~ ~ H  Q~AGEN Inc. Q~AGEN ply ~ f d  Q~AGEN I ~ C .  Q~AGEN S.A. Q~AGEN AG Q~AGEN ~ d .  
Tel. 02103-892-240 Tel. 800-426-8 157 Tel. 03-9489-3666 Tel. 800-572-961 3 Tel. 01 -60-920-930 Tel 06 1-3 19-30-3 1 Tel 01 293422.999 
Fox 02103-892-255 Fox 800-71 8-2056 Fax 03-9489-3888 Fax 905-501-0373 Fox 01-60-920-935 Fox 061-319-30-33 Fox 01293-422-922 
DISTRIBUTORS: Aurtria/Huypry/Slovenia: Austria (11.889 18 19 Belgium/Luxemburg: 0800-1-98 15 China: (852) 28964283 t2ech Republic: (02)4447 1239 Dmmok 43-868788 
Finland: (09)-804 55 1 Greece: (01 1643 6138 India: (01 11-542 1714 I d :  (02165244 47 hh/: (0551 500 1871 hpan: (03)-56841620 K m :  (021 9248697 Malaysia: (031-73 1 2099 
Mexico, Central 8 Sou* America: USA (1 1-805-294-7940 The Netherlands: (0331495 0094 New Zealand: (09) 4 18 3039 or 0800 807 809 Nomay: 22 9000 00 Pdand: 
(071) 735 81 3 Portugal: (1)-7580740 Singapore: 445 7927 Slowk Republic: (071 54 01 336 South Africa: (0211 61 5166 Spain: (931 401 01 01 S&: (08) 621 3400 Taiwan: 
(02) 880 291 3 Thailand: (02) 41 2 5672 In other rounhier r o n h d  QIAGEN GmbH, Germany 
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Induc ing  Gene Explorer: an interactiive graphical 

environmentfor the analyses of DNA and protein 

sequences, aswell asprotein structures.From restriction 

analysis to virtual mutagenesis,Gene Explorer aimsto 

satisfy the computational needs of molecular biologists 

within a single softwatt environment. It helps you focus 

your research on the most promising directions, 

hypotheses, and candidate genes. 

Because Gene Explorer relies on MI'SWebLabm 

technology, you can accessits graphically rich interface 

from your desktap computerusing a Web browser such 

asNetscap Navigator. Computations take place on 

your centralizedsemen,such as the Silicon Graphics 

Origin200" and Origin 2000: and results are 

communicated using your corporateintranets. 

WebLab combines the ease of commercial quality 

desktop computing, the power of validated 
computationalalgorithms, and the communications 

infrastrudureoffered by the World Wide Web. 

Gene Explorer from MSI. 
The best way to discover 

the undiscovered. 

F, -information 
~ c o n t ; c t - t o d . y c * ,  
~ w W . b d L . a t ~ ~ 
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Molecular Simulationshc. 9685 banton Road San Diego, CA 92121 (619) 458-9990 Fax (619) 458-0136 
UK (44) 1223-413300 Pmce (33) 169-353232 Gemrany (49) 8106-35-93-0 AWPdlc (61) 2-99544322 Japan(81) 3-38186511 
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For All Your 
Imz-ina Needs

- C 

Imaging products now available from Arnersham- - -

a Hyperfilm" autoradiography films, cassettes 

and accessories. 

Kodak" BioMax" autoradiography films and 

TranScreenmsystems and darkroom supplies. 

Kodak digital imaging systems for electrophoresis 

gel documentation and analysis. 

FOR MORE INFORMATION,CONTACTYOUR LOCAL 
AMERSHAM LIFE SCIENCE OFFICE 

Digital products 

0 
amershampharmacia biotech 

EUROPE +44 (0)1494 544550 JAPAN (03) 3492 6949 
--------- - - - - - - - - - - - - - - - -

USA 
_-------------------------------------------------l--------------------------J--L--------------------
Amenbam Life Sdena Ltd, Amerrham Place, Lide Chalfont, Bwkinghamrhk, HP7 9NA England. All goods and wnrices are sold subject to the terms and conditionsof sale of the company within the 

MKOD 

Nycomed Amcnham group whch suppliesthem. A copy of thew re- and conditions is available on request. 
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Now in paperback ... 
Power from Wind 
A History of Windmill Technology 
Richard L. Hills 
':..an iirqortant conhibution to t/ie /iictoi]t 
4technoloh7: for it is the first solid, scl~o/urly 
monograph devoted to the history of the 
windmill ...it will be ...theplucej+orn which 
izll subsequent studies o f  the windmill? 
bistoiy begin, " 

-Terry S. Reynolds, Science 
1996 324 PP 
56686-X Paperback $29 95 

Seaweed Ecology and 
Physiology 
Christopher 5. Lobban and 
Paul J. Harrison 
':. .tl~isgreatly expanded version will become 
n valuable te?ct and resource book fir 
graduate and zmdergraduute students and 
projissionals, just us its predecessor was.. .. 
Higi74 recorrzmendedfir libraries wit/? 
an uqtiatic corizponent in their college ? 
cun.iculum, and dejniteh worth tl~eprice 
in replacing the ea~lier version. " 

-Choice 
1996 380 PP 
40897-0 Paperback $29 95 

The Foundations of 
Modern Science in the 
Middle Ages 
Edward Grant 
Contrary to prevailing opinion, the roots of 
modern science were planted in the ancient 
and medieval worlds long before the Scien- 
tific Revolution of the seventeenth century. 
Indeed, that revolution would have been 
inconceivable without the cu~nulative ante- 
cedent efforts of three great civilizations: 
Greek, Islamic, and Latin. 
The Cambridge History of Science 

1996 261 PP 
56137-X Hardback $54.95 
56762-9 Paperback $1 7.95 

Form and Transformation 
Generative and Relational Principles 
in Biology 
Gerry Webster and Brian Goodwin 
'Xnyone who us been puzzled by t l~e sorts of 
views clia~izpioned 611 t l~e structuralists, ideal 
ir~orphologists and ratioizal empiricists should 
read Webster and Goodwin's Form and 
Transformation, You may not agree, but nt 
leustyou will understund-and this is no s~izall 
accornplish~izent." 

-David L. Hull, 
Northwestern University 

1996 301 pp. 
35451-X Hardback $74.95 

Global Change and 
Terrestrial Ecosystems 
Brian Walker and 
Will Steffen 
International in scope, chis state-of-the-art 
assessment will interest policymclkers, students 
and scientisrs inrerested in global change, 
climate change and biodiversity. Special fea- 
tures include descriptions of a dynamic global 
vegeration model, de\ <,loping generic crop 
~nodels and '1 special rcctlon on  rhe emerging 
discipline of global ecology. 
Zntematiorral Geosphere-Bioqhere 
Programme Book Series 2 
1996 636 PP 
57094-8 Hardback $95 00 
5781 0-8 Paperback $39.95 

The Transformation of 
German Academic 
Medicine, 1750-1820 
Thomas H. Broman 
By examining German university medicine 
between 1750 and 1820, this book presents 
a new interpretation of the emergence of 
modern ~nedical science. It demonstrates that 
the development of modern medicine as a 
profession linking theory and practice did 
not emerge suddenly from the revolutionary 
t rans for~n~~t ionof Europe at the opening of 
the ni~leteenth century, as Foucault and 
others have argued. 
Cambridge Studies in the History ofMedicine 

1996 220 PP 
55231-1 Hardback $54 95 

Electrons and Phonons in 
Semiconductor Multilayers 
B. K. Ridley 
This book provides a detailed description of 
the quclntum confinement of electrons and 
phonons in semiconductor wells, superlattices 
and quantum wires, and shows how this 
affects their mut~1~1l It discusses interactions. 
the transition from ~nicroscopic to cont inuun~ 
models, emphasizing the use of quasi- 
continuum theory to describe the confine- 
ment of optical phonons and electrons. 
Cambridge Studies in Semiconductor Physics 
and Microelectronic Engineering 5 
1996 350 PP 
47492-2 Hardback $69 95 

Animals and Temperature 
Phenotypic and Evolutionary 
Adaptation 
Ian A. Johnston and 
Albert E Bennett, Editors 
This volume addresses thermal adaptation 
by bringing together many of the leading 
researchers in ther~nal biology, with back- 
grounds spanning the disciplines of ~nolecular 
biology, cell biology, physiolog); zoolog); 
ecology and evol~itionary biology. 
Society for Experimental Biology Swninar 
Series 59 
1996 435 pp. 
49658-6 Hardback $85 00 

Mass Spectrometry for 
Chemists and Biochemists 
Second Edition 
Robert A. W. Johnstone and 
Malcolm E. Rose 
This book describes the f~ill range of tech- 
niq~ies and applications ~ ~ s e d  in Inass spectro- 
Inetry. T h e  authors adopt an instructional 
approach and make use of recent examples 
to i l l ~ s t r ~ ~ t e  important points. 
1996 523 PP 
414660 Hardback $100 00 
42497-6 Paperback $39 95 

Perception as Bayesian 
Inference 
David C. Knill and 
Whitman Richards, Editors 
In recent years, Bayesian probability theory 
has emerged not only as a po\verf~ll tool for 
building comp~itational theories of vision, but 
also as a general paradigm for studying h u ~ n a n  
visual perception. This boolc provides an 
introduction to and criticcll analysis of the 
Bayesian paradigm. 
1996 527 pp. 
46109-X Hardback $69 95 

Radio Frequency Electronics 
Circuits and Applications 
Jon 6. Hagen 
"The illustizrtions are ~ciell cl~oser~ arid nice4 
cornple~izent t/ie nutho, j writing, wi~ich I 
jbund to be bod7 iiqbrmative and enjoyable to 
read...I can and do i.eco~izmeizd Hagen j book. " 

-Lawrence G. Rubin, Physics Today 
1996 371 PP 
55356-3 Hardback $49 95 

Easy PC Astronomy 
Peter Duffett-Smith 
This is the boolc for everyone who 
wants to make easy and accurate clstrono~nical 
calc~ilations. The author supplies a simple but 
powerful script language called AstroScript 
on a disk, ready to use on any PC. 
1996 164 pp. 
56052-7 Paperback $29 95 
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Academic Press Journals 
FREE S A M P L E  ISSUES AVAILABLE!  
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. . .with the new Lumi-Imagerm Workstation-an innovation that 

allows you to visualize, quanbfy,, andwaiyze experiments without 

the need for x-ray film! 

A leap ahead in chemiluminescentimaging 

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip 

and advanced, noise-eliminating software, the Lumi-Imager sets 

new standards in detection sensitivity and analysis accuracy. The 

chip, with 1.3 million pixels, guarantees superior image resolution 

and broad dynamic range via a 16-bit,focus-stabilized camera. 

Flat-field and pixel-defect correction are automatic with Lumi-

AnalystTMsoftware. For analysis, you simply load blots or microtiter 

plates into the mini darkroom enclosure, set exposure time, then 

follow the toolbar prompts. Even data management is simplified 

by electronic archiving of resub, eliminatingthe need and&of 

MAIUNHUM 

h t e m e t m g r J ~ . ~ ~ . m  
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the Spectrum of today's best science 

PNAS 
PNAISi s~ froantheWeout . . .  

Rapid publication. 

I .Second most citedjournal in the world. 

I 15,000+pages a year-for pennies a day 

I Worldwide availability online. 
I 

Reference linkingwith otherjournals. 
1 

New, low print subscriptionrates. 

/ .Special student and postdoc onlinerate of $50. 

GettingintorrchWithPNAIS... 
Mail: 2 101ConstitutionAve., NW 

Washington, DC 20418 

E-mail:pnas@nas.edu 

now online: 
http://www.pnas.org 

Isn9tit time you revisited 
hceedings of t k  

National Academy of Sciences? 
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ANTI-ACTIVETM ANTIBODIES 

Product Size Cat.# 
MACTIVEm 15pg V6677 
RWKpAb, Rabbit ... 
Anti-ACTIVETM 45gl V7937 -
JNK pAb, Rabbit t2Opl V7 
Anti-ACTIVETM 100p1 V2 
p38 pAb, Rabbit 300pl V2908 
When used at the recommendeddilutions, Cat.# 
~ @ 8 0 8w~llgenerate600ml of blottingsol 
an(fW#W937and V 2 W  will generate200mlof 
W?W% 

! RequestPromega'sCell Signaling I 
Applications Guide (BRO7l 
companionpiecefor all of 

d' high-value cellsignalingp
', 
, , . " r -- m m . w  

bdonapia 
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I Four EssentialJournals from the AACR 
Rkrltyreadngbrwer55yean -dted 
morethan any other journal inits field 

Weof-the-art laboratory 
and dinicalime&@ons 

Advaucesin~rief 
Selectedreviewarticles 

Individualnonmembers: $495; 
OutsideU.S.: $585 

Institutions: $795; Outside US.: $925 
. .

b m m dsubscriptboshchuka sobsa$tionto 
QkdcJC*nasrlbwsrrr).Ad&eodysrra 
--.-d*MQ
k i d u d d i a U & r a d m  
subsuiptionstoC1#al&mwb. 

Significant,original research that 
addressesany aspect of the molecular 
biology of cell growth and 
differentiation,particularlyasit 
relates to oncogenesis 

CANCERt?ESW. 

Vol. 58,198 (24issues) 
ISSN 0008-5472 

Mtor-in-Chief 
Carlo M. Croce,M.D. 

A major resource on the molecular 
bklogy of cancer 

CEUGROW 
dr DIFFER€NTlArTlON 

Vol. 9,1998 (12 issues) 
ISSN 1044-9523 

Selected reviewarticles 
Viewpoints 

Editor-in-CbteJ Individualnonmembers: $120; 
Joseph R.Nevins, Ph.D. Outside U.S.: $160 

Institutions: $325;OutsideU.S.: $365 

An up-to-the-minutejournal 
spanning three vital fields 

Originalresearch on the causes and \
prevention of cancer in humans 
Invited editorials 
Selected reviewarticles 
Shoa communications 

CANCER EPIDEMlBLC3GY, 
BIOMARKERS-%PREVENTION 

Vol. 7, 1998 (12 issues) Meeting reports 

Individualnonmembers: $110; 
Outside U.S.: $150Editor-in-Cbiej 

Frederick P.Li, M.D. Institutions:$285; OutsideU.S.: $325 

An exciting forum for clinical Research articles 
and h ~ a t i o n a lCancer research .Advancesin Brief 

CLINICALCANCER RESEARCH 

Vol. 4, 1998 (12 issues) Individualnonmembers: $120;
ISSN 1078-0432 Outside U.S.: $160 

Editor-in-Chiej bstih~tions:$795;OutsideU.S.: $925 

John Mendelsohn,M.D. InstiMionalwbscripCors indude a subscripUon 
toCarrorr lbseud.AAvlilableonlysacombined 
Elhmption. 

Members, Am- A9sodatlon 
hr  Cancer Research: 
Contact theAACR for special rates a! 
(215) 440-9300;FAX (215) 440-9313. 

Members subscribingtoanyAACR journal
aumwidy- tfieploaeaaitagsof~~c~. 

Institublons: Pwckxdlfour joumnls Pnd stve 15% off 
thetotrlslh&ptbn price, errcl* postageoldside U.S. 
~Md7%GST~rdonlers .MD:Mdsta1esnles t~x .  
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Versatility and crystal clarity I 

leica lasertechnik leica lnc. 
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