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r rbanging the face 

... with our palette of human PKC isoformsl assay kits, and antibodies. 
PKC lsozymes 
PanVeraS purified, recombinant human Protein 
Kinase C isozymes a, PI, PII, y, 6, E, and 5 offer 
both high purity (>95%) and high specific 
activity. and demonstrate appropriate isozyme 
specific lipid and calcium dependence. Useful for 
labeling assays, inhibitor screening, elucidation 
of natural substrates, or as Western standards, 
PanVeraS PKCs are available as individual 
isozymes or in a convenient sampler kit. 

MESACUP Protein Kinase Assay Kit 
The MESACUP non-radioactive assay for PKA 
and PKC activity can detect as little as 0.00 1 
units of PKC activity. The easy-twse kit utilizes a 
synthetic peptide substrate and a biotinylated 
monoclonal antibody which recognizes the 
phosphorylated form of the peptide in an 
enzymelinked immunosorbant assay (EUSAJ 
format. No filtration or spin steps are required. 

Isozyme-specific antibodies 
Our PKC isozymespecific antibodies provide 
excellent specificity and sensitivity and are ideal 
for use in Western blotting. 

Change the face of your PKC research. 
Call PanVera today for more information. 

PKC a a a ~ l y  measured in a standard radioactive assay 
(PS=phosphatidyl serine). 

( In the USA and Canada ) 
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Aided by sophisticated molecular genetic techniques, tion to defeat the disease. The Editorial (page 995), 
researchers are assembling an increasingly detailed News stories, and Articles (see the special section 
profile of the molecular changes that characterize beginning on page 1035) review current efforts in 
human cancer cells. The cover illustration portrays prevention, diagnosis, and treatment of cancer. 
our struggle to understand and apply this informa- [Illustration: Celia Johnson] 
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edited by PHIL SZUROMI 

Lunar time 
The moon has generally been 
thought to have formed follow- 
ing the impact of a Mars-sized 
planetesimal into the early Earth. 
Lee et al. (p. 1098) investigate 
this early planetary history by 
measuring tungsten-hafnium iso- 
topes in many lunar samples. 
This isotope system is useful for 
assessing early planetary evolu- 
tion because tungsten-182 has a 
short half-life (about 9 million 
years) and tungsten tends to 
fractionate into a metal core if it 
forms. The data imply that the 
moon formed about 4.5 billion 
years ago. 

Good alignment 
The direct measurement of bond 
distances and angles in macro- 
molecules by nuclear magnetic 
resonance (NMR) is reported by 
Tjandra and Bax (p. 11 11; see 
the news story by Service, p. 
1014). They dissolved macro- 
molecules in dilute aqueous solu- 
tions containing discotic nem- 
atic liquid crystals and magnetic 
particles. When the magnetic 
field was applied, the liquid 
crystalline media tended to align 
the macromolecule (in this case. 
the protein ubiquitin) so that di- 
polar couplings between nuclei, 
instead of canceling to zero, 
could be measured. The struc- 
ture obtained is in excellent 
agreement with the known x-ray 
structure of ubiquitin, and the 
method should extend the size 
range of molecules that can be 
studied by solution NMR. 

Eurasian climate 
record 

Long-term records of continen- 
tal climate stretching back be- 
yond even about 1 million years 
ago have been obtained from 
Antarctica and the Chinese 
loess sequences. Williams et al. 
(p. 11 14) now describe a record 
for Lake Baikal in central Eurasia 
that extends back about 5 mil- 

Taking the measure of the ribosome 
During translation, transfer RNAs (tRNAs) bind through their 
anticodon stem-loops to the codons of messenger RNA, but riboso- 
mal RNA (rRNA) itself also plays a role in tRNA binding. Joseph et 
al. (p. 1093) have used a cleavage method to map out regions of 
rRNA near the tRNA binding sites. RNA probes were constructed 
that consisted of stem-loops and 4 to 33 base pairs of RNA; Fe(I1) 
ions attached to the end of RNA helix were used to generate 
hydroxyl radicals that cleaved nearby rRNA. The cleavage patterns 
were then used to model the three-dimensional structure of rRNA 
near the A and P sites. 

lion years. Analysis of the records, 
primarily of biogenic silica ac- 
cumulation, implies that the cli- 
mate response to orbital varia- 
tions in the interior of the Eur- 
asian continent was similar to 
that in the oceans throughout 
the long record. 

Selenium in soil 
Selenium is a major contami- 
nant in many watersheds and 
soils, and its mobility depends 
on its oxidation state. Many 
soils and sediments also contain 
an iron oxide called green rust. 
Myneni et al. (p. 1106) show 
that a series of abiotic reactions 
involving green rust reduce sele- 
nium in sediments and thus af- 
fect selenium cycling and per- 
haps the cycling of other trace 
elements in soil. 

Follows convention 
Low-barrier hydrogen bonds 
(LBHBs) consist of aproton that 
is shared equally between two 
atoms. Although LBHBs are 
known to exist in the gas phase, 
they also have been proposed to 
exist within the active sites of 
enzymes and help stabilize the 
transition state, thus accelerat- 
ing the reaction. Ash et al. (p. 
1128), using nuclear magnetic 
resonance spectroscopy, reex- 
amine this issue as it applies to 
the catalytic triad of a serine pro- 
tease as well as a small molecule 
model of the catalytic amino ac- 
ids. The hydrogen bond formed 

by the aspartate-histidine dyad 
appears to be of the conven- 
tional kind and not LBHB-like. 

Cold tongue 
For endotherms such as whales 
to flourish in richly productive 
high-latitude waters, they must 
have overcome a considerable 
potential constraint-loss of heat 
through the tongue. The tongues 
of baleen whales can be particu- 
larly large and, unlike the skin, 
cannot be insulated by a thick 
blubber layer. Heyning and 
Mead (p. 1138) show that the 
tongues of gray whales contain 
a large countercurrent heat ex- 
changer. Temperature measure- 
ments at the oral cavity of a live 
gray whale suggest that this heat 
exchanger can considerably re- 
duce such heat loss when the 
whale feeds in cold ~ o l a r  and 
subpolar waters. 

Class distinctions 
The enzymes that charge transfer 
RNAs (tRNAs) with their amino 
acids (tRNA synthetases, or RSs) 
have appeared to distribute into 
two classes in the same way in all 
organisms. In certain Archaea 
species (methanogens), however, 
no lysyl RSs, a class I1 RS, could 
be identified. Ibba et al. (p. 11 19) 
have purified this enzyme from 
one organism and cloned the 
corresponding gene, which was 
found to correspond to unas- 
signed open-reading frames in 
two other methanogens. The se- 
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quence suggests that this lysyl 
RS actually belongs to class I, 
which also raises questions con- 
cerning RS evolution. 

Skin-deep response 
Control of limb movement in- 
volves a complicated interchange 
between sensory and motor neu- 
rons and muscles. Viana Di Prisco 
et al. (p. 1122; see the Perspec- 
tive by Grillner and van der 

Plicht, p. 1087) examined how 
sensory inputs from the skin 
translated into tail movements in 
lamprey. At  a certain threshold of 
stimulation, inputs into reticulo- 
spinal neurons are transformed 
into motor commands. 

Evading attack 
Pathogenic bacteria secrete viru- 
lence proteins that help them 
escape killing by the defenses of 
the host. Attempts to identify 
an amino acid seauence or other 
physical properties of such pro- 
teins that might target them to 
the appropriate secretion sys- 
tem have been unsuccessful. 
Anderson and Schneewind (p. 
1140; see the Perspective by 
Silhavy, p. 1085) report that in 
Yersinia enterocolitica, a bacte- 
rium that infects animals and 
humans, translation and secre- 
tion of virulence factors appear 
to be closely coupled. Further- 
more. frameshift mutations that 
completely alter the amino acid 
sequence in the critical region 
still allowed appropriate secre- 
tion. Thus, an intrinsic property 
of the mzssenger RNA during 
translation appears to provide 
the signal for secretion. 



Do you want your DNA 
I 

sequence in 30 m ~ n u t  es? - 
Time is on your side with the@IJi IUW I I Automated 

DNA Sequencing System by Visible Genetics. 

fhe MicroGene Blasterm automated DNA The Gel Toasterm 
sequencer is a compact, fluorescence- photo-polymerizes the MicroCel 
based DNA sequencer designed for rapid in 3 minutes. Polymerization is 
electrophoresis - 300 bases in 30 minutes. consistent and uniform. 

t 

For more information on the system or i ts  applications including 
oncebgy, infectious disease and HtA h e  wing, please call 1-888-463-6844 
or E-mail us at infovgi@visgen.com . . 

The OpenGene system is priced a t  $ 35,000 US excluding 
computer wcrkstation. 
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controlled across a network. 
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20-fold more accurate than Taq polymerase 

Robust amplification without complex 
optimization 
Get reliable sequence from cloned 
PCR products 

In Germany please contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 30351 1 
Australia: INTEGRATED SCIENCES. 61 2 9417 7666 Avnria and Eanern Europe: EIO-TRADE - 4 3  1 669 
1619 BelgiumAuxemburg: WESTBURG B V - 0  600 1 9615 Canada: NOW call CLONTECH d~rect. 600 
6622566 China: EElJlNG YUANGPING BIOTECH -86  10 66167551. GENE CO LTD -86  21 64746700. HW 
SCIENCE & TECHNOLOGY DEVELOPMENT CO.. LTD 66 22 26647265. SINO-AMERICAN BIOTECH CO. 66 
37 94322501: WATSON BIOMEDICALS. INC -86  21 65242366 Czech Republic: SPINCHEM .42 19 65214 

Egypt: m-p-t MEDICOPHARMATRADE -202 349 6311 Fmnee: OZYME 33134 602424 Germany: 
CLONTECH GmbH. 49 6221 34170 Greece: BIOSURE. 30 1 483 1190 Hong Kong: 010-GENE TECHNOL- 
OGY LTD -6522646 6101 India: GENETIX -091 11 54 21714 Israel: BIOLOGICAL INDUSTRIES CO. 972 
4 9960595 Italy: GENZYME SRL .39 2 6127621 Japan: TOYOBO CO , LTD - 8 1  6 348 3786 Korea: 
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Advantage-HF, the newest  member of the 

AdvantageB PCR family, delivers high fidelity 

with robust, efficient amplification. Sequence 

analys is  of  PCR produc ts  ampl i f ied w i t h  

Advantage-HF revealed only 2.4 errors per 

100,000 bp-a 20-fold improvement over Taq. 

Get t h e  accu racy  you  need f o r  re l iab le  

sequence analysis without giving up strong, 

dependable per formance!  Advantage-HF 

amplifies both cDNA and genomic templates 

of up to  2.5 kb. Call 800-662-2566 (CLON) or 

contact your local representative. 

C L O N T E C H  
N O W  Y O U  C A N .  

1020 East Meadow Clrcle. Palo Alto, California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1064 
E-mail tech@clontech.com orders@clontech.com Internet ht tp.1 lww.c lontech corn 
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principal areat m marine fish populations. 

To learn more about issues that threaten 

coastal habitats, see our 1 W 7  catalog.] 

For more information visit the NEB web site: 

For Protein Kiaaseo: 
p44/p42 MAP Kinase ITZUW204) 1 9100 

1811 p44/p42 MAPK Monoclonal (T202WM4) 1 9105 
p38 MAP Kinase (TlW182) # 9210 
SAPWJNK (T18W185) # 9250 
MEKlL? (S217lS221) 19120 
SEKl (T223) X9151 
MKK31MKK6 (S l lS207)  t 9230 
cdc2 (Y15) 1 9110 
p70 S6 Kinase 6411, T421lS424) 1SrmO 
TrkA (Y490, Y674675) 19140 

r#r A ~ I  (~4731 19270 

For Transcription Factors: 
Id-a (S32) # 9240 
C-Jun (SW, S73) # 9260 
CREE (S133) X 9190 
ATF-2 m l )  19220 
stat1 (no1  19170 
s tao  (no51 ~ 9 1 3 0  
Elk1 (S383) # 9180 

For Tumor Suppreaors 
1811 p53 (8392) # 9281 
a ~b 187951 #m 

m h - m - ~ f u r l ~  
d r n m m d l s d n a n m b ~  

Kinase Assay K i i  
~44142 MAP Kinase 

r#r p38 MAP Kinase 

or call 1 -800-NEB-LABS SAPWJNK 

8 New Enflknd Biolabs Im. 32 Tozer Road. Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 97-5054 Fax (978) 921-1350 email: inf&neb.com 
8 N m  England Biolabs Ltll, Canada Tel. (8M)) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: 1nfot3ca.neb.com 
8 New Enpland B i i l a b  6mbH. Federal Republic ol 6ennmy Tel. (0130) 83 30 31 (06196) 3031 Fax (06196) €363 email: info@de.neb.com 
8 New Elylland B i o W  (UK) Ud. Tel. (OBW) 31 84 86 (01462) 420616 Fax (01462) 421057 emall: info@uk.neb.com Q) 

Inc 
DISTRIBUTORS: Australla (07) 5594-0299: Belaium 9815; Brazil (011) 66-3565: Denmark l3l l56 20 00: Finland 19) 584-121: France (11 34 60 24 24: 
Greece (01) 522W7. Hong Kong 26499988; lndia 1542) 311m Israel 1031 5351205; Italy (02) 381951; Japan (03) 5820-9406; Korea (021 556-(3311; Mexico 151 519-3463, 
Netherlands 1033) 495 00 94, New Zealand 109) 418-3039; Norway 22 22 04 ll; Singapore 4457921; Spain (03) 776 77 02; Sweden (081 30 60 10. Swmerland (0611 481 47 13; Tawan (021 8802913 
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Beat the clock! 

for ways to Accelerate Your Resemch, Bio-Rad 
has a simple solution - precast Ready Gels. Not only do they save you 
preparation time, they run in as little as 35 minutes. That's about 1/3 
the time it takes to run other precast gels! 

Designed for use in Bio-Rad's exclusive Ready Gel System, Ready Gels 
offer the consistency and quality you need to make the most of your 
research. You can count on reliable, . mxryammc 

I TRlSTRICINE GELS reproducible results time and time , , ,, 
IEF GELS again. In addition, they're now avail- . ,,,,, ,, 

able in single packs, so it's easy to 1 9,lO, 12 & 15 WEU CO 

maintain the right stock for your lab. CULmYOUR1lll-y caEL- 

Don't waste another minute - contact your local representative today 
for a demonstration and free samples. In no time, we'll show you just 
how easy it is to Accelerate Your Research! 

Bio-Rad 
Laboratories 

Life Science website www.bio-&.cum U.S. (800) 4BIORAD Australia 02-9914-2800 Austda (1)-877 89 01 Belgium 09-385 55 11 Canada (905) 712-2771 

Group China (86- 10) 2046622 Denmark 39 17 9947 Finland 90 804 2200 France (1) 43 90 46 90 Germany 089 31884-0 Hong Kong 7893300 
India 91-1 1-461-0103 k e e l 0 3  951 4127 ltdy 02-21609.1 Japan 03-5811-6270 The Netherland0 0313 18-540666 New Zealand 09-443 3099 
Si-n, (65) 272-9877 Spdn p i )  661 70 85 Swaden 46 (0) 8 627 50 00 Switzerland 01-809 55 55 United Kingdom 0800 181134 Sig 080197 
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There's a good measure 
of art in the science 

I 

I of custom peptides. I 

Peptides aren't always so pretty. In fact, offer suggestions to improve your odds of saving SPOTsTMcustom peptide array system 
some sequences can be downright adven- success. Then, because every Genosys for mapping studies. 
turesome. The art is knowing which ones. custom peptide comes with a 100% Want a closer look? Let us quote on your 

Your project may depend on our peptide. satisfaction guarantee, we'll do our best peptide, and we'll send you a free poster. To 
So before w e  put your sequence together, to get it right. see something really beautiful, place an- order. 

we'll take it Of course, you'll get proof of perfor- Amino acid micrographs are courtesy of 
apart - with man,--: mass spectral analysis for composi- Michael Davidson, director of the Optical 

Microscopy Division of the National High Magnetic 
a thorough tion, and HPLC for purity. And if you need Field Laboratory. a joint venture of The Florida State 
analysis, just something on the novel side, we can do Universiiy, the Universiiyofflorida, and Los Alamos 
to make sure that, too. MAPS, biotin, N-acetylation, C- NationalLaborato~ 

there won't be any surprises later. amidation, phosphorylation, D-a-mino acids, 
And if we see a potential problem, we'll or KLHIBSA conjugation. Hassle-free 

tell you. That way, we can talk it over, and antisera services, as well, plus our time- 
Circle No. 44 on Readers' Sewice Card G E N O 5 Y S  

Genosys Biotechnologies. Inc., The Woodlands, Texas. Phone: (281) 363-3693. E-Mail: info@genosys.com Cambridge. U.K.. Phone: (+44) (0)1223 839000. E-Mail: genosys@genosys.co.uk 
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Unparalleled 
Research Quality 
Statistics and ~raphics\ 

A 

lhe Compbe Pdw for krka R ~ E ~ Q ~ I  
No other desktop statistics package delivers as much power on 
the desktop as SYSTATm 7.0 for Windows? With SYSTAT's exten- 
sive library of integrated statistics and graphics, you'll never 

have to worry about finding the right 
statistic or perfect graphic for the specific 
needs of your research data. Designed by 
statisticians, SYSTAT's algorithms give 
reliable, accurate results - even when 
your data are extreme. SYSTAT supports 
your research from data to discovery. 

Get Meaningful Results 
SYSTAT provides statistics with the 
depth you need to develop rock solid 

Explorer updated the scane~plot, conc~usions, and an inexhaustible 
delivers immense statistical computing power at regression line, confidence ellipse and supply of precise, publication-quality 

univariate border densities the click of a mouse. Discover hidden patterns in real time, graphics to create clear, convincing 
in your data with SYSTAT's interactive graphic presentations of your results. 
tools including data brushing and realistic 3D 
rotation. Visually determine the perfect power " SYSTAT 7.0 remains the most capable ad nimble Windows 
or log transformation for your data using the statistics and analytical graphics package currently availah." 
Dynamic Explorer. A h  F- InfoworM 

SPSS Inc., 444 N. Mlchi~an Awnue SPSS ASC GmbH. Sdliinnwbwhsttam 25 
Chicago, IL 60611.t312.329.2400 (3668 fax) 40699 Gkath, Germany, 49.2104.9540 (95410 fax) 
Distributoa wolldwide: ~Ilwww.spss.comlorderI hance 4800.90.37.55, UK tOEOl.894982 

Available for Winahw 3.1,95 and hT 

Call ::!:I 
Or fax 1 -800-84 1 -0064 

httpJhww.spss.com/Software/Science/SYSTAT 

YSYSSCI-0797 
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- r---------- - - . . . . . - . . - . Increase your 1 

conjidence with rapid results using o u r ~ ~ t ? f l  enzymes, IJJ'' 
reagents and ~ystt?tItSjiir PCR. Enhance your success by 
intet$acing with our network of scientists trained to provide 
comprehensive PCR SUPPOI? worldwide. Experience the value I 

of our PCR satisfactio f i  guarantee. 

Stay ~imwcfed. 
We ensure your PCR needs are continually met 
by offering you a broad range of solutions, including: 

1 

Routine PCR - Proven reliability 
#T-PCR - Convenient single-tube performance 

1 

High Fidelity PCR - Accuracy ensured through proofreading 
4# Hot Staft PCR - Increased sensitivity end lower background 

PCR Support Reagents - Confidence in PCR results 
1 

T*IhrbUIA (*I)as6+a 
TdlFneFAXfflW (EXl)3561970 
Phan 
FM R;L% 
FWr- 
Ton hr 
FAX 
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technique, all In m e  system. For eRicient 
detection, most labs use multiple techniques. 
fast-paced research environment is the ability to a' - 

rapidly switch between methods or convert to new 
techniques. In one system, DCode has the unique 
ability to perform all the proven methods, like 
Single-Strand Conformation Polymorphism j 
(SSCP), Denaturing Gradient Gel Electrophoresis 
(DGGE). Constant Denaturing Gel Electrophoresis 

I 
(CDGE), Heteroduplex Analysis (HA) and Protein 
Truncation Tests (PTT). mode gives the highest throughput 
w8h reproducible results, allawing you to control and maintain 
,wrifwm run mpra2ures between 5 and 70 OC. 

> 

Bio-Rad 
Laboratories 

Life Science Website ::rv\t h:li-r,io car,: U.S. ,8001 .;BIORAD Australia ( ' ~ - i i i ~ i ~ - ? S o o  Austrra , . ; ~ s ,  - ,+I  Oi Belgrum O~I~.<S., 5., : Car 

Group China 1 8 6  101 .'OJb(.2.! Denmark 39 7 i 99-1; Finland '10 ,V.: '.'CO France I 7 -d.i !?O ,'6 .I11 Germany ili"I . : l ; ~ S J - l '  Hong K 
India ~1111~-161-0103 Israel 0.i 95 I 112,' Italy O A " 7 t i O 9  I Japan 0.3~581 1 ii>.-O The Netherlands i'.;'.: ::;-.~G:'l~ho New 
Singapore ( 1 i . j  ?;? '18; Spain ( ' 1 7 1  ti61 ,'O S., Sweden 16 101 S 6.',.:,11 1111 Switzerland O' SC" 55 7 ,  Unrted Klngdom 
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Fragment Analysis Mutation Analysis 

The ABI PRISM" 310 System 
pk 

Stop waiting for an affordable automated system. It's here. The ABI PRISM? 310 Genetic Analyzer expands upon 
proven ABI" technology. Yet it's only half the price of our ABI PRISM? 377 system. And it's so easy to use, you'll save on 
training, labor, and operating costs, too. 

You don't need a dedicaled lechmcian. The ABI PRISM 310 is designed so that rrlul~iple users, labs, and departments 
can easily share the system. And that makes it even more economical. 

Find out how cost-effective automated DNA sequencing can be. Call your local PE Applied Biosystems representative, 
or visit our Web site. 

The BI PRISM 310 system. Affordable technology from ?€ Applied Biosystems 
the most trusted name in automated DNA sequencing. Europe L a n ~ e n ,  Germany Tel. 49 (Oj6103 708 301 Fax 49 (0j6103 708 310 

Japan Tokyo, Japan Tel (047) 380-8500 Fax (0471 380-8505 
Lat in  America Mexico Clly. Mexico Tel 52-5-651-7077 Fax 52-5-593-6223 
United States Foster Clty. US Tel 1-800 345-5224 Fax (650) 572-2743 
Australia Melbourne, Australla Te l  1 800 033 747 Fax. 61 3 9212-8502 

Perkn-Elmer and A B  PRISM are registered trademarks and ABI, PE Appl~ed Biosystems. PE, and Applied 
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BRILLIANT DISCOVERIES 
W I T H  ALZET PUMPS.  

www.alza.com/alzet 
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Lean Back and Relax During RNA Purification 

Choose the High PurP RNA 
Isolation Kit (Cat. No. 1 828 665) to 
eliminate concerns about genomic 
DNA in your isolated RNA. This inno- 
vative kit integrates DNA digestion 
and DNase removal into a spin- 
column-based procedure. This elimi- 
nates the need for laborious DNA- 
removal steps or specially designed 
primers. In c25 minutes, you obtain 
pure, DM-free total RNA ideal for 
RT-PCR, differential display RT-PCR, 
Northern blotting, etc. 

Use innovative products for request Nuclec Acid Purification: 
mRNA isolation and more Guide to Product Selection (Cat. No. 
Reach your research goals with the 1 950 31 2) from your local repre- 
new mRNA isolation products listed sentative. Or view it today at 
below. For more information on our http:/lbiochem.boehringer- 
range of purification products, mannheim.comAechsenr/napisg.~ 

Internet http://biochem.boehringer-mannheim.com 

BOEHRINGER 
MANNHEIM 

High Purem is a bademk of Boehringer Mannheim. l h m  pmductr are all mld under licecsing arrangemenis with Roche M W b  Systems and The Perkin-Elmer Capmtim. 
Ausb'alla (02) 9899 7999; h b b  (0222) 277 87; M$m (02) 247 4930: B n d  55 11 66 3565: Canada (514) 686 7050; (800) 361 2070; Chlla W 56 (2) 22 33 737; CNM 66 21 €416 UM: CI&h Rlplblk (0324) 45 54,58 71-2: Dammark 49 13 82 32: 

+20 2 3356815119; F l W  (W) 429 2342; kvlcs 04 76 76 30 86; 6umany (0621) 759 8545: G n s a  (01) 67 40 238: llonp I(np (852)24857596; hdil (22) 837 0794, Indonar(a 82 (21) 5x1 2820; Im* 972-3-6 49 31 11; ltlb 02 270 96209: 
Japan 03 3432 3155; MaIay81a 60 (03) 755 5039; MEXICO (5) 2278967. -61; llmerlmds (036) 5394911; Haw zealand (09)276 4157; Nomay 22 07 65 00; Poland (22) 3606 77-87; Portugal (01)41717 17; Ropubllc of Ireland 1 800 409041: 
Rwla(49) 621 759 6636; Slnplpon/Phlllpplna 65 272 75W; Soulh A f d u  (011) 886 24W; Elbm Euop 4 3  (1) 277 87; SDln Kam 02 589 W splh (93) 201 4411: gnsda (08) 4M 88 W; 0 41n 93 616l; hl*n Wl736 7125: 
mailand 66 (2) 274 om-13; My 1 349 81 7 ~ 9 ;  U n M  l(hgdm (WX~I 521 576; w (BW) 428 285133. 0 1997 Boehringer Mannheim. All Rights Reserved. 
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A Wide Variety of 
Materials From One 

Trusted Source 
Human, mouse and rat cDNA dones 
(I.M.A.G.E.*, TlGR and others) 
ATCC is the exclusive distributor of 
the entire TlGR collection. 
A validated set of approximately 
1,000 cDNA clones known to 
contain a full coding sequence 
Genomic clones from microbial 
genomes sequenced by TIGR: 
Archeoglobus fulgidus 
Haemophilus influenzae (Rd), 
(KW20), ATCC 51 907 
Helicobacter pylori 
Methanococcus janaschii 
Mycoplasma genitalium (G37), 
ATCC 33530 
Genomic clones from 
Saccharomyces cerevisiae 

Turn To The Web For 

h t t p : l ~ . ~ r . o r ~ d b / ~ i / h s i . h t m I  
Click on "Search the IndW and a- 

Enter an ide- The report will displ, 
the ATCW of the clone(s) you need. 

Circle No. 50 on Readers' Service Card 

'mvkles many tools to identify EST 
lones. 
ttp:lhnmvhnmvncbi.nlm.nih.gov/ 

dbest/index.html 
Ide both the GenBank accewion 
number and the done mmeAdenliRer 
to dace an nrder. 

n~p:l/mnrw.t~r.org/tdblm~imdb.html 1 Ckkonthe~foranydTlGR's 
completed genames. CIone links are 
available from the resub of any sear& I 

ATCC Website I http:ihrm.~cc.org I 

"Lennon, G., Auffra~ C., hiymeropoulos, M., Soares, 
M.B. 1996. The 1.MA.G.E. Consortium: An lntegratwd 
Molecular Analysis of G e m e s  end their Expression. 
Genomics 33, 151-152. 

Phone 800-638-6597 (U.S. & Canada) 
Phone 301 -881 -2600 (other) 
Fax 301-816-4361 
E-Mail sales@atcc.org 



~9~ TaKaRa ~ombinzs to7rovide Premium PCR 
% OJ Perfo ance for DNA Templates Egracted 

+ %* from #'-dogie Sections. A 

Reagent ucalgllcu IUI I DNA from histologic sections. 

eliminates cumbersome steps 
ction and enzymatic digestion. 

1 n in 25 minutes 

imple 10 minute extraction technique 
s cross- and extraneous contamination. 

f DNA from a tissue section on a histology slide is possible 
etection of abnormalities. 

organic 

Ic Tiq 
fro 

TaKaRa Dr TagTM* 
rnnnnr R: 2cn II nnnnq n. nc D U x4, nnnn'n ,: 250 U x12) - I 

Proven DNA Polymerase with Greater Processivity and Higher Fidelity. 
Available in three sizes, each including lox E5c Taq Buffer and dNTP Mix. 

'U.S.Patent 5,436,149 for LA Technology Owned by TAKARA SHUZO CO..LTD 

DNA Amplification from Histologic Sections 
With DEXPATTM, DNAs were extracted as PCR ready templates which were then amplified with Ex Taq to result in 
excellent PCR amplification with greater yield and longer extension than the conventional method. 
Comparison of Section Preparations 
for K-ras 12 (107 bp) and 8-globin (408 bp and 262 bp) Amplification from 
Human Tonsil: 1 pl or 2.5 p1 extracts used for 25 pl PCR 

Comparison of Extraction Methods 
for p53 exon 5 (273 bp) and exon 6 (207 bp) 
Amplification from Paraffin-embedded Tissues 
of Colon Cancer After a 10-year Preservation 

Conven. DEXPAT 
11 11 

K-ras 12 Dglobin D-globin , , I ,  , 

I lane M:pHYmarLer lane 3 :W, lpl lane MpHYmrdrcr 
I : p s m E & l a n W l @  4 : from. 2.5 pl 1 8 d 2 : c m w d i o d e m a r b m ~ B B R C  UQ(1). 118-126(1985) 
2 : psmE&lcmbedded. 2.5 @ 5 : negative wnml 3 8 d 4 : m u l y ~ T ~ D E X P A T T U ~  

DISTRIBUTORS 
M C T - )  
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TAKARA SHUZO C0,LTD. T&C&w EvopeSA 
~ m e : * 4 9 ~ 1 9 9 8 ~ 0 0  ~ a r . 6 0 8 2 ~ ~ 0 7  Fax:W42Wt29 Phone:&26959990 Flvre*886~1-3l11 
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IMEDICAL GROUP Pu,asa of, Ex T q i s  aoxqmisd by a limited k%ms to use mem in the Polymerase Chain Reaction (PCR) pr- for maarch in mjunction wim a *emdl cyder- 
m.1 77a7y2 FFel ~15-~-9251 Use in lhe automated pedmnancs oi Um PCR pmcsss is covered by me upfrom license fee, eimer by payment to Perkin-Elmer or as plrchase, i.e.. an aulhorized m e n d  cyder. 
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I Combine the power oJ Henaissancem Y V d e  
Signal Ampl@cation (TSA) with the photostab 
and highPuomscent quantum yield of cyaninc 
dyes far spectacularsensitiviiyin immunahistc 
chemistry and in situ hybrididion 
(Cyanine 3) and TSA-DirecC (Qanine 3 HSH) 
pmvide new choices for W f i o m s c e n c e  

_ detdon, and fadifate fast, era~y, W - - ~ W  
h : ~~muhi-color detection. 
,-&; 
!$..If Fig. 1. Sensitive of HPVhrSllla~udng 

I (Cyanine 3 FISH).WhylaM HW-16 E6 DNA probe (1000 bp) 
cultured SiHa cells TfMilwmmm d&&n used Sbqta-Mn-HRP fol 

' with Hoechs133342 (Moleadar C 3 a a h s 8 ~ S o d e e  axl flers. 

tandard Fluorescence 0 on 

. . 

Cyanine 3 comes to TSATM 

oilable for IHC and ISH 

C*t the ultimate in sensitivie from today's most 
highly fluores~ent class of compounds with TSA- 
Direct (Cyanrnr 3) and TSA-Direct (Cvanine 3 FISH). 
(:all h C k  Lud'~\ and leal11 mrrrt, nhout our r o m ~ l e t e  
h11e oi R1~u~115~~tnt  i7 IdI~cllng anci dt,tec tion prodlirt5 

iybridized to cultured CaSki cells. 

Ibb. Stendard Ruorescence d e k c h  mnied out with CyN3eolrjugeted %epWi& 
Jad;8on ImmnoResearch Laboratoties, Inc.). TSAenhgnced RKKescence used 
XmpWdin-HRP followed by Cyanine 3 Tyramide. Sdes counterstaired vilh Hoech6t 
?xw 1- Probes, Inc.) and #abated using a tetramethyl- Mlef. 

KODAK 1000 speed fikn with a I second eqosure using a 4f))( objedive, 

Jrotocd same as above but am@c&hd sWdes evaluated using a mulliband pass 
'hotos takm using KOOAK 1000 speed Rkn with a 1 second exposure using a 40X 

Enhance signals up to 1000-foid with TS1 

Fig. 3a-b. Comparison of standard fluorescence datectiol asin# C y S -  
coniugaled Strepta~idin v s r w ~  TSA-Dired (Cyanine 3). Courter;y of E(evin 
ROm, MD,, fi.D., b%sM@n Unikmiiy Weal of Medicine, St Louis, MO. 
Bwin's fixed, paraftin embedded mwsa hte-Sin.4 tissue, deparaffiintted and 
incubat$d with biotiwktod wheat aerm mobtinin. Sections incubated with 
Cy3anjugl$d ~trsl;t;widiA (3a) or with - & p t a v i d i n - ~ ~ ~  followed by Cyanine 
3 T m i d e  (3bl. Wheat 6em Aaolutinin labels intestinal eoithelial celk at the I -- 
ba!A of the crypts. 

26 TSA EnhancedFluorescence Delectlo I 
FOR FURTHER TECHNICAL INFORMATION 
OR TO PLACE AN ORDER, CALL: 

1 NEN" Life Science Product , [nc. I 
Boston, MA 02118-2512 USA 
800-551-2121 (in U.S. on&] 617482-9595 
Fa: 61 7-482-1 380 

Web: h f f p : l h v w w ~ ~ ~  
Australia 1-800-252-265 Belgium 0800 94540 Canada (English 
Speakkrr) 800-677-9912 (French Speaking) 800-677-8856 France 
0800 907762 Germany 0130 810032 lay 167 790310 Japan 
3-5820 9408 Netherlands 0800 0223042 Switzerland 0800 
555027 Uni ted Kingdom 0800 896046 

8 1997 N E W  Life Sfience Products, Inc. 
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'HE SV TOTAL RNA ISOLATION SYSTEM for 

SV Total RNA Isolation 
System 

HEW From Promega. . . 
A powerful solution for 
RNA purification! 

High yields of pure RNA 
Choice of spin or vacuum 

Now isolate high quality 
total RNA with 
Promega's unique 
" S V  (Spin or 

Vacuum) technology! 

Works with-blood, tissue and cells 
No chromosomal DNA contamination 
Fast protocol with no phenol 

I 
Formaldehyde Gel Electrophoresis of RNA. 
RNA was isolated from 30mg liver tissue using 
Prornega's system (Lanes 1-6) and a competitor's 
system (Lanes 7-12). Promega's system yielded an 
average of 100pg consistently. The competitor's 
system yielded an average of 7 0 p ~  with wide vari- 
abilitv (M = marker lane) - 

. . - - - - - --... 

SV Total RNA Isolation System 23100 
SV Total RNA Isolation System. Trial Size 23101 

unw AYlERlCI 
rnMardU~uay 1 3 1 7 5 6 2  
Chile 2 334 UX3 
Colanbia 1 255 5579 
EuedM 593 258 2483 
Medco 5 5 1 9 W  
Venenela 2 265 W 1  
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Toll Fm In USA (800) 
Toll Free FAX in USA (8M) 3561970 
Phone 2764210 
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A France chi; peapa 
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ma K w a  

France 
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Hungary 
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bhl 
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FAX MIDDLE EASTICRICI 

3 22451785 
89U16530 

Twkel 2163858321 
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FWr8aladMS 
Toll ka 
FAX 
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Fast 
Samples are screened for mutations in 

Introducing the 
next generation of 
instrumentation for 
cancer research and 
diagnostics 

Fully automated 
All run parameters are fully computer- 
controlled for hands-off operation and 
excellent run-to-run reproducibility. 

Peltier-cooled 
96-well autosampler 
Provides automated sample loading 
and processing for high-throughput 
screening. Accepts a varieiy of different 
%well PCR trays. 

5-7 minutes, allowing exceptionally 
rapid multiplesample processing and 
project completion. 

Gelpeak'" software 

I + ) + + f r ~ : ~ ~ ~  - - U r n  l l . l  1 
Powerful analysis package for mutation 
detection, DNA fragment characterization 
and quantification. 

I 
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Visit AAAS Scope Online 

today, and you can... 

Complete the Advance 

Registration Form online and 

save up to $50 off the on-site 

registration fee. 

Download the housing 

form and other important 

hotel information. 

Get information about the 

16 tracks and the 150 general 

sessions. Highlights include: 

The Changing Environment 

of Science, Discovering Bio- 

logical Diversity, Education 

into the Next Century, 

Global ChangeEarth Sys- 

tems Science, Industry, 

Technology, Engineering, 

Public Health and Medicine, 

and much more. 

Find out about the latest 

information on the two 

comprehensive seminars tak- 

ing place at the meeting: 

The Genome Seminar 

(co-sponsored by Science 

and the Institute for 

Genomic Research (TIGR) 

and the Forum for School 

Science Seminar. 

Get late breaking news on 

hot sessions, confirmed 

speakers, and other updates 

about the program from the 

Program Director. 

Explore Philadelphia with 

hot links to exciting web sites 

in the "City of Brotherly 

Love", find out how to get 

discount airline rates to 

Philadelphia, see a listing of 

Exhibitors, Sponsors, and 

much more. 

Get current updates on the 

AAAS 150th Anniversary 

Celebration activities. 

&ERICAN &SOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 



A new journal 
in a rapidly 
growing field 

Editors: Professor Ulrich Miiller 
Dr. Manuel B. Graeber 
Professor Eric Hoffman 

Subscription information 1998 
Vol. 2 (4 issues) DM 598 
ISSN 1364-6745 Titel No. loo:" 

Neurogenetics publishes findings that contribute to a better understanding of 
the genetic basis of normal and abnormal functions of the nervous system. 
Neurogenetic disorders is a major focus of the journal. Neurogenetics includes 
findings in humans and other organisms that help understand neurological 
disease mechanisms and publishes papers from many different fields such as bio- 
physics, cell biology, human genetics, neuroanatomy, neurochemistry, neurology, 
neuropathology, neurosurgery and psychiatry. 

- -  lurogenetics is published bi-monthly in hardcopy and online on the World 
ide Web and includes Review Articles, Original Research Articles and Short 
~mmunications on data not requiring a full length article such as mutation 
>arts, genetic polymorphisms rele leurologi 
thological findings in known gene ses, etc. 

vant to r 
'tic disea 

ical d i so~  uro- 

Neurogenetics is included in LINK providing access to the 
journal's table of contents, abstracts of all papers, as well as 
the full-text articles. Electronic supplementary material to 
articles in the journal is also published online. 

For up-to-date information ' ~ " ~ l  

on LINK, and to take , ", or .v 6 f  

rn 
a closer look at 
Neurogenetics online, visit 

1 r , " a  

rn I r t -  nqr  

Please order from 
Spr~nger-Verlag Berlin 
Fax:+49/30182787- 
e-mail: subscriptionsCspringer.de 

Springer 

. 
Springer-Verhg, P. 0. Box 31 13 40, D-10643 Berlin, Gammy. Circle No. 58 on Readers' Senrice Card 



Atlas of Venus Supersymmetry in 
Peter Cattermole Disorder and Chaos 
and Patrick Moore Konstantin Efetov 
'Books on Vmw have been The development of the supersymmetry 
either too fcchnical orpurely technique has led to significant advances 
popular. Peter Gztmmole in the study of disordered metals and semi- 
and Pahick Moore haw conductors. This book provides the first 
bridged the gap beiween comprehensive treatment of the ideas 
t h ~ e  pxtremes with Atlas of and uses of supersymmetry. 
Venus ... an erudite andhi i l cd  book, 1996 454 pp. 

minenth readabh andsuperb/v ilwtratpd " 47097-8 Hardback $1 00.00 
-   avid Hughes, New 'Scientist 
1997 160 pp. Cytokinesis in Animal Cells 
49652-7 Hardback $29.95 R. Rappaport 

The NASA Atlas This book traces the history of some of 

of the Solar System the major ideas in the field and gives an 
account of our current knowledge of ani- 

Ronald Greeley mal cyrokinesis. It contains descriptions of 
and Raymond Batson division in different kinds of cells and the 
':..this atlas will s m e  as the definitive guide 
to the Solar System and a j t t ing  testimony 
to NASA k achievemmts in thisjeld. '" 
- Carl Murray, Nature 
1996 369 pp. 
56127-2 Hardback $150.00 

The Oceans and Climate 
Grant R. Bigg 
"The book provides a reasonably priced, 
lucid, and not too technical, survey of the 
complnr system callrd "climate': with 
emphasis on the special rob played by the 
world? oceans, but not nqlrcting other 
pieces in a multi$cetedp&zfe." 
- Elmar R. Reiter, Meteorology 

and Atmospheric Physics 
1996 278 pp. 
45212-0 Hardback $69.95 
58268-7 Paperback $27.95 

proposed explanations of the mechanisms 
underlying the visible events. The author 
also describes and explains experiments 
devised to test cell division theories. 
DNeCopmental and Gll Biology S&s 32 
1996 398 pp. 
40173-9 Hardback $84.95 

Cooperative Breeding 
in Mammals 
Nancy G. Solomon and 
Jeffrey A. French, Editon 
Cooperative breeding refers to a social 
system in which individuals other than 
the parents provide care for the offspring. 
Since individuals delay breeding and " 
invest in the offspring of others, coopera- 
tive breeding poses a challenge to a 
Darwinian ex~lanation of the evolution 

Simulations for Solid of social behavior. The contributors to 

State Physics this book explore the evolutionary, eco- 
logical, behavioral, and physiological basis 

An Interactwe Resource for Students ofcoopera,ive breeding in mammals. 
and Teachers 

1996 413 pp. 
Robert #. Silsbee 45491-3 Hardback $69.95 

and Jorg Drsger 
This new and exciting interactive resource Dental Anthropology 
packag;e centers around fourteen high Simon Hillson . ., - 
quality computer simulations covering Teeth are among the best sources of 
essential topics in solid state physics. The evidence for both identification uumoses 

Adversaries and 
Authorities 
lnvest~gat~ons ~ n t o  Ancient Greek 
and Chlnese Sc~ence 
G. E. R. Lloyd 
Did science and philosophy develop differ- 
entlv in ancient Greece and ancient China? 
If so, can we say why? This book consists 
of a series of detailed studies of cosmology, 
natural philosophy, mathematics and med- 
icine that suggest the answer to the first 
question is yes. To  answer the second, the 
author relates the science produced in each 
ancient civilization first to the values of the 
society in question and then to the institu- 
tions within which the scientists and 
philosophers worked. 
I&m in Context 42 
1996 267 pp. 
55331-8 Hardback $54.95 
55695-3 Paperback $19.95 

Science, Vine and Wine 
in Modern France, 
1750-1990 
Harry W. Paul 
". .. apenmating a n a b .  ..will& in- 
aUwine connoirrpurs a n d m m i n  scimtirts. * 
- k d e n e  Bensaude-Vincent, Nature 
1996 364 PP. 
49745-0 Hardback $64.95 

!s of Perioc 

ter 

Biochemical Oscillations 
and Cellular Rhyth~c 
The Molecular Bas€ 
Chaotic Behaviour 
Albert Goldbe 
'illbert Gokdbeter. .. is a refiabl guide 
through the inm'cacies of the biochemistry 
and matI~ematics.. . The great strength of the 
book is hi5 unshn'nking dfdication to under- 
standing tl?eseprocessesfiom start to j n -  
ish.. .the book is conversational char, and 
accurate... "-John J. Tyson, Nature 

629 pp. 

....I 

-Ilc and 
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:ited paper, 

PDF files at the 
touch of a button 
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succinct rev. ,, 
to ensure you yc 
complete pictur 
the diverse f ' - '2  or 
immunology: 
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peer-reviewed 
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Please contact your local Promega Branch m e  or Distributorfor more 
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China 
China, People3 
Republic (hint Venture) 
Hong Kong 
India 
Indonesia 
A Japan 
Korea 
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