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Lower MDA's to Unprecedented 

With Packard's Revolutionary Surround TR-LSC@ Detector 
Packard's new Tri-CarbB 2770TRJSL with "Swround performance so sensitive that it surpasses that 
TR-LSC" lets you achieve detection levels never before of the bulky, heavy, floor mounted specialized LSC's. 
obtained in a multipurpose LSC. The 2770TRJSL can Best of all, the Packard Tri-Carb 2770TRJSL does it with 
detect less than 10 mBq of ?"Pu, y9Tc, '"Cs, and 90SrPoY disposable glass and plastic vials in normal laboratories! 
in only 500 minutes using glass or plastic vials. And, by 
using Packard's new Ultima GoldTM LLT environmental Call today for more information about the exciting 
LSC cocktail, your sample preparation will be safer, new Tri-Carb 2770WSL. 
easier, and faster than ever. 

Less than 1 .1  Bq/L of 'H in water can be accurately 
measured in only 500 minutes, and '.'C can be age-dated to 
>5 1,000 years in only 2,000 minutes with disposable glass 
vials. Alphabeta discrimination is also available to make 
the 2770TR/SL the most complete environmental count- 
ing system you can own. 

Swro~~~rd TR-LSC combines patented TR-LSC with a 
Bismuth Germanate (BGO) cosmic detector guard in a 
compact bench top system. The result is low level 
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Cytokines, 
Receptors, 
& Adhesion, 
Molecules 
R&DSystems isyour 
one source for recombinant 
cytokines and related molecules-. Excerpt from the 1999Catalog which features 

over 50 new recombinant ligands and receptws 
plus over 100 new antibodies. 

Over 150recombinant proteins are available. 
Our expanding line of proteins include: 

9 6 , e  MorphogenicProteins(BMPs) 

d h r i n d ~ ~ h s  

4 b i n d ~ c t i v i n s  

f i Superfamily 
Results obtained from R&DSystems' recombinantrat 
TNF-a and a competitor's recombinant rat TNF-a showed 

Most proteins are greater than 97%pure, 
determined by SDS-PAGE and visualized by 

RaD System's rrTNF-a to be 60-fold more active in the 
same assay. The biologicalactivity was measured in a 
cytotoxic assay using a TNF-susceptible mouse L-929 cell 

silver stain. 

All proteins are available for bulk purchase. 

line in the presence of metabolic inhibitor actinomycin D. 
The ED50for R&DSystems' rrTNFa was determined to be 
0.005 ng/mL, while the competitor's rrTNF-a resulted in a 
EDw of 0.324 ng/mL. 

FOR RESEARCHUSE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTK:PROCEDURES. 
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COVERLa Dame la Capuche, a 25,000-year-old statuette (3.65Science centimeters tal l)  made of mammoth ivory from the site o f  
Brassempouy, France. It is one of many female figurines dating from 
the Gravettian period, 28,000 to  22,000 years ago. The explosion of 

www.sciencemag.og artistic creativity in ice age Europe is one of the watersheds in pre-
history explored in  the special News report beginning on page 1441. 
[Photo: RandallWhite/Mus& des Antiquitbs Nationales] I 
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Only Amersham Pharmacia Biotech makes 
ECLmWestern Blotting systems. So if the ECL 
is missingfrom your Western Blotting system, 
chances are, that's not all that's missing. 

It's worth rememberingthat the complete range of ECL 

Western Blottingsystems comes from only one supplier:us. 

We introduced ECLWestern Blotting,and we've spent 

yean makingitwen better:Today's ECLWestern Blottingk t  
and ECL Plus are supported by a full range of ECLHRP 

conjugates,Hybrid"' membranes and Rainbowm markers. 

And plentyof unparalleledtechnical experienceand support 

Every day more scientistsuse ECLWestern Blottingsystems 

for non-radioactive blotting of  proteins than any other. 
As the world's most widely-referenced chemiluminescent 

immunodetectionsystem,there's little wonder that ECL 

has become generic for this type of technology. 

So if you're missing something, call your local Amersharn 
Pharrnacia Biotech office. 

Call us today for  more information: in Europe 
+44 (0) 1494 544550; in the US 1-800 526 3593; 

in Japan +8 1 3 533 1 9336; from the rest o f  the 
world +44 (0) 1494 544 100. 

O r  visit our web site: www.apbiotech.comlecI 

amershampharmacia biotech 

Circle No. 39 on Readers' Service Card 



AmpliTaq Gold". 
This new version of AmpliTaqa DNA

pjcu ~ , o r !o f \  /o,r,wo \ I / !  polFerM the8Pec&ty OfHot start 
Ll.  2 ,!,<,/,r , ~ , , l r r ! / l ) \  1 
4 ~ , , , , I I ~(ou /ro / / ) \  I I i PCR,without allthe extra steps. Inmost cases, 

m r /  t ,  I , I I I - you -substiwteAmpliTaq Gold directly in 
m,,/, ~ 0 , ~ 1 ! ~ ~ / 1 ) \I I \ 0 1, ,,,<,I< 
/ I \ 1 / I ,,I , i &ti.g a m p l i f i ~ t i ~ p ~ - ~ w i t h o ~ t  

re-optimi!mtion. 
You'll h d  AmpliTaq Gold savestime and 

moneywith dramaticallylower drop-out rates, 
improved specificity,and easier multiplexing. 

It alsogivea youconsisteabybetier PCRr e d s .  

h u s e  AmpliTaq Goldremainsinactiveuntil 
DNA. L2:0 WPL , ~ t i T qDNA heated, that lead to 
Polymerase,No Hot Stnrt; L3: 10 
C O ~ W S ,A ~ L . T U , ,DNAPolymerase, formationand mispriming are eliminated. 
NoHotstrYt;L4: 'OWP", AmpPT09 And of c o r n ,  you have thec o n k e d
DNA Polymemre,manual Hot Stnrt; 
L5:10 C O ~ W X ,AmpliTaq Cold. assurance of knowing that ~ m ~ l i ~ a q&ld 

is backed by PE Applied Biosystems' exclusive 
PCR PerformanceGuarantee. 

So discover AmpliTaq Gold, and discover 
h& performancePCR. To request information, 
call 1-800-327-3002.Outsidethe U.S. and 
Canada,contactyour local PE AppliedBiosystems 
representative.On the Internet,visit our home 
page at http://www. amplitaqgold.com, or e-mail 
pebio@perkin-elmer.com. 

Applied Biosystems 

Mn-Elmer PCR fea~~&are developed 
and rmhctured by RahaMolecular Systems. In: . 
Brmhbug.Ile*.Jersey, U .SA 



HAD MILK 
Although our earliest written records refer 
to the practice of dairying, it has been dif- 
ficult to determine from ancient samples 
when this practice began. One problem is 
that the chemical composition of milk 
fats that might be preserved on pot 
shards is easily altered with time and 
burial or exposure. Dudd and Evershed (p. 
1478; see the news strory by Pringle in 
the special news section on archaeology) 
show that carbon isotope analysis of spe- 
cific compounds can be used to identify 
milk fat residues. Dairying in prehistoric 
Britain was under way by the Iron Age. 

CONTROLLING OXYGEN 
The oxidation-reduction (redox) reactions 
of sulfur species in the ocean, along with 
those of carbon, have been thought t o  
provide the main control of Earth's atmo- 
spheric oxygen budget. Analysis of sulfur 
isotopes in the ocean through time may 
reveal how Earth's atmosphere has 
evolved. Most efforts have been aimed at 
measuring sulfur isotopes in evaporites, 
but these formed only at certain times 
and may be altered by diagenesis or infil- 
tration of younger fluids. Paytan et al. (p. 
1459; see the Perspective by Berner and 
Petsch) now provide a record of sulfur iso- 
topes in seawater sulfate from marine 
barite that extends throughout the Ceno- 
zoic (since 65 million years ago) at a reso- 
lution of 1 million years. Variations in the 
sulfur isotope record do not seem to cor- 
relate with variation in the carbon isotope 
record, which suggests that the phosphate 
cycle may provide another important con- 
trol on atmospheric oxygen. 

LOW-VOLTAGE DIAMOND 
CATHODES 

Undoped diamond is an insulator and nor- 
mally thought to be unsuitable as cath- 
odes for use in flat-panel emissive displays. 
Zhu et aL (p. 1471) found that films made 
from commercially available, undoped nan- 
diamonds (10 to 100 nanometer diame- 
ters) are efficient electron emitters. The 
particles are activated by heat treating in a 
hydrogen plasma; their high defect concen- 
tration and low electron affinity lead to 
current densities of 10 milliamperes per 
square centimeters at fields of only 3 to 5 
volts per micrometer. 

TO THE GUIDING LIGHT ... 
Optical communication systems require a 
method for guiding the signal from one 
place t o  the other. Almost all optical 

waveguides have confined the light to a 
region of higher refractive index than its 
surroundings; in an optical fiber, tatal in- 
ternal reflection guides the light. Knight et 
al. (p. 1476) demonstrate a new type of 
waveguide based on a photonic band gap 
effect, where the periodic structure of the 
fiber prohibits the propagation of a cer- 
tain band of wavelengths but allows the 
propagation of others.They made an opti- 
cal fiber with a hollow honeycomb struc- 
ture that localizes a narrow band of wave- 
lengths to the center of the fiber core. 

UNMIXED MANTLE 
Basalts from any one oceanic volcanic is- 
land and the mid-ocean ridge system tend 
t o  have similar lead isotopic composi- 
tions, but large variations are seen among 
the islands, implying that the mantle is 
heterogenous on a large scale. Saal et aL 
(p. 1481) now show that melt inclusions 
from individual islands (for both Mangaia 
and Tahaa in the eastern Pacific Ocean) 

can show a huge range in lead isotope 
compositions, up to  nearly half of the 
global distribution, which implies that 
mantle is even more locally heterogenous. 

TWIST TO THE RIGHT 
Efforts to design proteins have focused 
largely on optimizing side-chain interac- 
tions while keeping backbone interactions 
fixed in wild-type conformations. Harbury 
et aL (p. 1462) have now designed a-heli- 
cal bundle proteins with a right-handed 
superhelical structure using a modeling 
approach that allows for both side-chain 
and backbone flexibility. They successfully 
predict the formation of dimer, trimer, 
and tetramer bundles and show that the 
tetramer structure determined by x-ray 
crystallography closely matches the pre- 
dicted structure in atomic detail. The 
trimeric and tetrameric bundles represent 
a type of fold not previously seen in natu- 
ral or designed proteins. 

A MODIFIED VIEW OF TELOMERES 
The length of human telomeres (DNA se- 
quences at the ends of chromosomes) is 
regulated by TRF1, a specific telomere 
binding protein. Smith et aL (p. 1484; see 
the news story by Pennisi) identified a 
protein, which they call tankyrase, that, 
binds to  TkF1 and is localized at telo- 
meres in metaphase chromosomes. Tank- 
yrase has 24 ankyrin repeats and is ho- 
mologous to poly(ADP-ribose) polymerase 
(PARP), an enzyme that catalyzes the syn- 
thesis of poly(ADP-ribose) onto protein 
acceptors in response to DNA damage. 
Tankyrase has PARP activity in vitro, with 
TRFl and tankyrase itself serving as sub- 
strates. These results suggest that this 
protein modification may have an impor- 
tant role in telomere biology. 

EVADING ANTIBIOTICS 
Bladder infections affect over 7 million 
people annually in the United States 
alone. Escherichia coli is the major cause 
of infection, and the virulent forms have 
fibers extending from them called type 1 
pili. Mulvey et aL (p. 1494) now show that 
these pili are required to make direct con- 
tact with the uroplakin "shield" that cov- 
ers the surface of the bladder epithelium. 
Once contact was made, the outer epithe- 
lium (umbrella cells) underwent apopto- 
sis, decreasing the bacterial load. Howev- 
er, those bacteria not swept away bur- 
rowed into the underlying urothelium and 
could persist even in the presence of an- 
tibiotic, suggesting that recurrent urinary 

tONTlMlfDON PACE 1383 
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The Ecdysone-Inducible Mammalian Expression System. 
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Proof that we are, indeed, control freaks. 
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IN SCIENCE 
The American Association for THISWEEK the Advancement of Science 

CONTINUED FROM PACE 1381 Announces the 

tract infections may be result f rom linger- 
ing chronic infections, rather than reintro- 
duction of the pathogens. 

No CHECKPOINTWITHOUT~ 2 1  
AND P53 

Cells have a checkpoint mechanism that  
causes arrest o f  the cell division cycle in  
the presence o f  DNA damage. Increased 
synthesis of the cyclin-dependent kinase 
inhibitor p21 in response t o  the tumor sup- 
pressor protein p53 contributes t o  arrest a t  
the transition f rom C, t o  S phase of the 
ce l l  cycle, b u t  o ther  mechanisms were 
thought t o  control arrest at the transition 
f rom C, phase t o  mitosis. Bunz et al. (p. 
1497) report that, although delay o f  the 
cell cycle in response t o  DNA damage does 
occur in their absence, p21 and p53 are re- 
quired for the sustained delay a t  the C, 
checkpoint that occurs in normal cells. 

HOMEOBOXES ON THE RUN 
Many studi,es o f  homeodomain proteins, 
which often function as transcription fac- 
tors, have focused on  the i r  simi lar i t ies 
across species. Ting et al. (p. 1501; see the 
Perspective by Nei and Zhang) have con- 
sidered genes that  have rapidly diverged. 
They identif ied a rapidly evolving home- 
obox gene in  Drosophila at  the Odysseus 
locus, which is responsible for reproduc- 
t ive isolation between sibling species o f  
Drosophila. Al though related genes are 
found from mammals through Drosophila, 
the gene shows a remarkable rate o f  di- 
vergence between species of Drosophila. 
Thus, bo th  development and speciation 
may be dependent upon homeobox genes. 

NUANCESOF NEURONAL  
PLASTICITY  

Local inhibitory circuits play an important 
role in the well-known phenonema of ocu- 
lar dominance shifts after brief periods of 
monocular deprivation. Most experiments 

that have analyzed the inhibitory interac- 
tions in  the visual cortex in detail have pro- 
duced ambiguous results. Hensch et al. (p. 
1504) show that in mice missing one iso- 
form of CABA (y-aminobutyric acid)-syn- 
thesizing enzyme, the normal plasticity dur- 
ing the critical period is disturbed.The same 
animals show no other defect during devel- 
opment, and other forms of plasticity, such 
as long-term potentiation, are unaffected. 
These results argue for a delicate balance 
between intrinsic neuronal excitation and 
inhibition for fine-tuning experience-de-
pendent plasticity in the neocortex. 

WINNERTAKES ALL 
The mammalian nervous system develops 
first w i th  an excess of connections, which 
are later sorted out  t o  retain the function- 
al connections that form the mature ner- 
vous system. Can and Lichtman (p. 1508) 
closely observed this pruning process at  
the mouse neuromuscular junction. Most 
junctions go from multiple t o  single inner- 
vation within a few weeks o f  birth. Termi- 
nal connections of the competing axons 
a t  f i rs t  f o r m  over lapping fields. Later, 
these fields sort out  from each other, and 
finally, in  a process that is undetermined 
unt i l  the last moment, one axon wins. 

OF FORKS AND FACTORIES 
During DNA replication, does DNA poly- 
merase move along the DNA like a train 
on a track, or is the polymerase anchored 
i n  place l ike a factory ,  as t h e  D N A  is 
pulled through? In a study o f  the bacteri- 
u m  Bacillus subtilis, Lemon and Crossman 
(p. 1516; see the Perspective by Losick and 
Shapiro) provide evidence consistent w i th  
a fac to ry  model .  They visualized D N A  
polymerase and other replication fork pro- 
teins i n  l iv ing cells and found t h a t  the 
proteins localize t o  discrete intracellular 
positions, which suggests t h a t  they are 
anchored in  place. 
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HOW Pervasive is "Fishing Down The full text of these comments can be seen at 
Marine Food Webs"? www sclencemagorglcgi/contentlfull/28215393/1383a 

D. Pauly et al. analyzed global fisheries stat~stics from the Food and Agricultural Organi- 
zation (FAO) o f  the United Nations and found tha t  " the mean trophic level o f  the 
species groups ... declined from 1950 t o  1994" (Reports, 6 Feb., p. 860). 

J. F. Caddy et al. comment that Pauly et al. "greatly oversimplify the situation w i th  
their hypothesis and may have misinterpreted the FA0 statistics." A figure suggests that 
"the increasing contribution of aquaculture [like the farming of shellfish] t o  to ta l  pro- 
duction" might account for the findings in  the report. 

In response, Pauly et al, discuss the considerations raised in  the comment and pro- 
vide a figure showing trophic level trends "after removal o f  mariculture production data" 
t o  support their earlier conclusion. 
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1999 Mass Media Science & 
Engineering Fellows Program 

How can scientists learn to work  
with the media to inform the  

public? The American Association  
for the Advancement of Science  

(AAAS) has improved coverage of  
science and technology in the mass  

media for twenty-four years  
through the Mass Media Science  

and Engineering Fellows  
Program. This program  

strengthens the connections  
between scientists and journalists  

by placing 15-20 advanced science  
students in newsrooms nationwide.  
Fellows use their academic training  
as they research, write, and report  
today's headlines, sharpening their  
ability to communicate complex  

scientific issues to non-specialists.  

Fellows assist media professionals  
at radio and television stations,  

newspapers, and magazines.  
Fellows are provided a weekly  

stipend and travel expenses. The  
selection process is competitive.  

All qualified individuals are  
encouraged to apply, including  

black, Hispanic, and Native  
American students majoring in  

science or engineering as well as  
students with disabilities.  

Candidates must submit the  
completed application form, current  
resume, brief writing sample(s) of  
3-5 pages directed to the general  

public, transcripts of undergraduate  
and graduate work, and three letters  
of reconmendation. Two of these  
letters should come from faculty  
member; the third should be a  

personal reference. Transcripts and  
letters of recommendation should  

be submitted directly to:  

AAAS lMass Media Science &  
Engineering Fellows Program  

1200 New York Ave., NW  
Washington, DC 20005  

202-326-6670  
FAX: 202-37 1-9849  

I Deadline is January 15,1999 



OUR PCR MYCOPLASMA 
DETECTION KIT SEES ALL 

TELLS ALL QUICKLY 
AND ACCURATELY! 

It is, simply stated, the best detection 
system available. Developed and 
manufactured by ATCC~, this PCR* kit 
can detect 0.1 to 1.6 colony forming 
units per 5 pl sample of all known 
mycoplasma contaminants including 
all eight of the most commonly 
encountered contaminants (M. arginini; 
M. fermentans; M. hominis; M. hyorhinis; 
M. orale; M. pirum; M. salivarium and 
Acholeplasma laidlawii). Up to 50 PCR 
reactions per kit. Easy to read results are 

clearly identified by gel electrophoresis. 
When your research is important, don't 

take the risk of mycoplasma contamination. 
ATCC has made it easy to be sure! 
ORDER TODAYI St25 (CAT. NO. 90-1 001 K) 

Pat. Pending 

ATCCALU) 0- MKOPLASMA 
~ C n O N S E R V l C E  

When you want to test for 
contamination but aren't properly 
equipped in your lab, send your sample 
to ATCC for fast, thorough, professional 
analysis. Samples received by 
Wednesday are tested and reported to 
you by Friday. Call for more information. 
'The Polymerase Chain Reaction (PCR) pmcess is -red by patems 
owned by Hohnn -La  Roche. Inc. Use d the PCR pmcess requires a 
license. ATCC PCR Mycopbma Detection Services are performed 
pursuant to licensing arrangements with Roche Molecular Systems. Inc. 
and the Perkin-Elmer Corporaon. Also. if you are purchasing a PCR 
Mycoplasrna DetectLon Kit horn ATCC, please note mat use d the PCR 
process requires a licenss that is not provided with this kt. 
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The Nao TSQ: Multiple lnnozations in Ove~drive. 
Our new triple stage quadrupole mass spectrometer 

boasts major improvements which work together to create 
nothing less than the biggest leap forward in performance 
and value in its class. 

The new EQ's innovative API 2 source accommodates 
fd HPLC flow ranges without splittin& providing the New high-sensitivity APZ 2 source. 

New Windows NT PC control. highest sensitivity M!3/M!3. New XcalibwTM control software 
New rower p ~ c e .  

runs on the Wmdows M" PC platform, providing simplified 
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 m/MS 
solution, call your nearest ThermoQuest office or visit 
ow website. www.finnigan.com 

Au*olia Tel. (61) 2 9898 1244 Austria Td (43) 1 333 50340 Conodo Tel. (800) 721 4620 Fmnce Tel. (33) 1 6918 8810 Genony Tel. (49) 6103 4080 lhly Tel. (39) 02 950 59226 Japan Tel. (81) 3 3372 3001 
Nethelands Td (31) 76 5878722 People's Republic of Chino Td. (86) 10 6841 8790 Spain Tel. (34) 91 6574930 Sweden Td (46) 8 6800101 U n i i  Kingdom Tel. (44) 01442 233555 U.S.A. Td. (800) 532 4752 
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a W E  S E E  G E N O M I C S  

F R O M  Y O U R  P E R S P E C T I V E .  
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L I B R A R Y  S C R E E N I N G  * M A P P I N G  * R A P D *  * E X P R E S S I O N  P R O F I L l n u  

Sure, we produce thousands of guaranteed, affordable custom oligos each day. And yes, we've specialized in 

ur proct 

custom oligos for over a decade. But i to your high-throughput process that really sets us 

apart. With Genosys, you won delivery formats.We adapt to yours. 

Plates, tubes, duster r a b j u s t  gwe us d technical support, unmatched 

in the industry. Our robotics and synthes unique configurattonneeds,quickly 

and accurately. So mke a closer look at Chwys. You'll see:we focus on you, so you can focuson your research- .  
&=G,,'<$ ' . L 

<,&* 9 1. - .  

United States:ToU F r e  877-260-0764 w w w . ~ c o mEmail:inf@gmosys.com 
United Kulgdm: (+M)(0)1223 839000 Email:FP@P~~P.~O.U~ 

Japm81 I33 73 5005 Email: genosys@gmOSYSco.jp 

W R i S d b y p ~ m o d l y H o ~ ~ R A P D i s d b y p a m , 6 d b y D u P o ~ .  
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From McGraw-HIII 
produced by AAAS 

Super Crew with you wherever you go 
with this exciting new book series. 
You can order or buy any books in tl 
series from these fine bo ers. 

Amazon.com Target Ba I 
Borders J o s e ~ hBeth .Zanv BI 

I 

Purchase znetic City Sup w on 
for just $8.95. To order, call toll free: 

1-888-GET-KCSC, 

I 
The Kinetitc Giw Super Crew programs are proaucea ~y me American Assoc~ationfor the 

Advancement of Science and made possible through funding by the National S ~ i e n c e , ~ ~ ~  
Foundation.The book series is published by McGraw-HillILearningTriangle Press. 



Get Power 
and Sensitivity 
WithoutPCR 

I Now you can detect low- or single-copy 

targets using in situ hybridization,without 

the need for in situ PCR.With NEWS 

powem TSATMtechnology, you'll get 

spectacular sensitivity, excellent 

resolution and low background It's simple 

to use with your choice of chromogenic or 

fluorescent detection systems. Even multi-

analyte detectionis easy using several of 

the available TSA fluorophores. 

1 TSA -flexible, simple and sensitive. 

/ Add power to Your Research. To learn 

more aboutTSA for ISH or immunohisto-

chemistry, call now or visit our website at 

www.nenlifesci.com 

I
World Headquarters:
NEN"Life WinceProducts,Inc. 
Boston, MA 02118-2512 USA 
800-551-2121 

European Headquarters: 
NEN Life Science Products 
B-1930 Zaventem 
+32 2 717 7924 

0 1998NEN"LifeScienceProciucfs,Inc.
Detectio11of integrated 

ISA isprotected by US.patents 5,731,158; 
3J83.001; and 5,196,306 andfmign equivalents. 

PCR iscowred by patents owned by Roche Molecular 
Systems, Inc.andE HoJkan-Modre, Ltd 
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1 7  
A AdvanTaq-the new 1 

I 
H 

7 AdvanTaqm DNA Polymerase 

choice for PCR. I 

Product Polvmerase Cat. # Kit Cat. # 

New! AdvanTaq 8432-1 K1912-1 
New! AdvanTao Plus 8431-1 K1911-1 

Catalog numbar for the 100-nn size is given; other sizes are available. 

For more information on all our PCR products, visit 
advantage.clontech.com! 

Purchase of Advamage PCR reagems IS accompan~ed by a lhmned lhcense to use them In the Polvmersse 
Cham React~on IPCRI process for research In conlunctlon w ~ t h  a thermal cycler whose use In the automated 
pe~formsnca of the PCR process Is covered by the up-front lhcensa fee, ether by payment to Perk~n-Elmer or 
as purchased, i.e.. an authorized thermal cycler. 

In Gennany please con tac t  CLONTECH GmbH Tel: 06221 34170 Fax: 06221 3W511 
In the UK please con tac t  CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
In Japan please con tac t  CLONTECH Japan LM. Tel: W 5643 3271 Fax: 03 5643 3252 
*Irtnlia:61 29417 7866 . A h a  and Eatam Eumpe:U 1883 1819 8 Balpiurn/Luurnbum: 0800 19815 . 
Canada: Now call CLONTECH direct 800662 2566 China: BElJlNG YUANGPING BIOTECH -86 10 68187551; 
GENE ~ d .  LTD. 852 2896 6283; SINO-AMERICAN BIOTECH CO. 86 21 642 2371 . Cnch Republic: 420 19 
7265214 . EWpt 202 349 8311 Finland: 9708 596 19 h n m :  33134 W2424 . Gannaw CLONTECH 
GmbH -49 6221 34170 Gmca: 301 51 53882 . H a g  Konp: 852 2646 6101 India: 091 11 54 21714 
lsrn*:97249980595 holy: 55 5 001871 . Japan: CLONTECH Japan Lid. 81 35M33271 Kom: 82 2556 
0311 Malaysia: 603 777 2608 Maxico: 525 281 4718 . Tha Natharlandr: 31 33 495 00 94 
Scandinavia: 46 8 728 00 65 Singapon: 65 775 7281 . Spainpolhlpal: 34 9 1 630 0379 Swimrland: 41 
61 272 3924 Taiwan: 886 2 27202215 Tkailad: 662 530 3804 4 Turksy: 90 216 385 891 . U n W  
Kinpdorn: CLONTECH UK Ltd. 044 1256 476500 rev. p l l W  
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CLONTECH introduces AdvanTaq DNA Polymerase 

for more robust, more efficient, and more sensitive 

PCR amplification than any other DNA polymerase. 

AdvanTaq reliably delivers more PCR product from 

any template. It can be used in every routine PCR 

application with minimum optimization. 

AdvanTaq DNA Polymerase i s  a lso avai lable 

i n  t h e  c o n v e n i e n t  AdvanTaq Plus fo rmat -  

providing a built-in hot start to  all your standard 

PCR reactions. Choose AdvanTaq Plus for  even. 

greater sensitivity and specificity. 

Call and order today! 
r * Cp 

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

1020 East Meadow Circle, Palo Alto. California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1 350 650-424-1088 
E-mail: products@clontech.com orders@clontech.com Internet: www.clontech.com 

O 1998. CLONTECH Laboratories, Inc. IAO~XOIZI 
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PCR optimization 
in one single experiment 

The determination of the right annealing temperature is 
crucial for establishing a new PCR experiment. The new 
all-round genius Mastercycler gradient is an innovative, 
compact thermal cycler for even the most demanding 
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. 

Of course, both Mastercyclers are licensed and 
authorized for PCR. 

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 
applications. Its 25-position all-in-one universal block 
holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 
plate in a 5x5 grid. 

actual annealing temperature is 63.5 "C. The ribosomal spacer region 

of mycoplasms from H9 cell cultures was amplified. f u 
L - 

'PCR (Polymerase Chain Reaction) a protected by patent. The patent is held by Hofhnann-La Roche. 
Practice of the patented Polymerase Chain Reaction (PCR) process requires a license. 
The Eppendorf Thermal Cyclers am Authonzed Thermal Cyclers and may be used with PCR licenses 1 - 
avadable from the Perkin-Elmer Corporation. Then use wnh Authorized Reagents also provides a limited .- 
PCR license in accordance with the labd rights accompanying such reagents. 0) 

P! Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 
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Eppendorf - Netheler - Hinz GmbH ,22331 Hamburg . Germany. Phone (+49) 40-53801-0 . Fax (+49) 40-53801-556 
website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800 . Fax 516-876-8599 
website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 



Introducing GIBCO BRL CONCERT Nucleic Acid Purification Systems. 
Take transfection, cloning, sequencing, and PCR to an enhanced 
level of performance with new GIBCO BRL* CONCERT" Nucleic 
Acid Purification Systems: 

P l a s m i d  P u r i f i c a t i o n  
Use the new High Purity anion-exchange, gravity flow 
columns to obtain transfection-grade plasmid DNA. 

Use the Rapid silica-based spin cartridges to purify plasmid 
DNA for cloning, sequencing, and other enzymatic reactions. 

G e l  E x t r a c t i o n  
Purify 40 bp to 10 kb DNA fragments from TBE or TAE- 
buffered agarose gels using spin cartridges or a loose resin 
format. 

P C R  P u r i f i c a t i o n  
Separate 80 bp to 20 kb PCR fragments from enzymes, primers, 
nucleotides, and other impurities with spin cartridges. 

The CONCERT Nucleic Acid Purification Systems include buffers 
and protocols to ensure reliable, consistent results. These systems 
work in concert with other GDCO BRL brand products you know 
and trust. 

Contact your local Life Technologies representative for additional 
product infomation. 

U.S. Academic and Government O~~~~S/TECH-LINE~:  (800) 828-6686 

U.S. Industrial OrdemCH-LINE: (800) 874-4226 

Internet Ordering: www.lifetech.com 

LIFE 

Producer of GIBCO BRL Products 
- - 

U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Industrial Fax Orders: (800) 352-1468 
L n t i n ~ c n  Orders: To OderflWIi-LlNE (301) 610-4027 Fax: (301) 258-8238 
Canada Orders: To Order: (800) 263-6236 TECH-- (800) 757-8257 Fax: (800) 387-1007 

Thse  pmducu are for labommy revarch use only and are not inmded for human 
or animal diagnostic, therapeutic, M other clinical uses, unless Mhenvise stated. 

01998 Life Technologies, Inc. 98-30CRE 
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INTRODUCING BECKMAN COULTER. 
A NEW STANDARD OF EXCELLENCE. 
We are a new company with a dear vision. We design innovativeways to simplify and automate laboratory 

processesto improveyour productivity. BeckmanCoulter is more than the sum of two companies. 

It is more opportunities and added value for you -our customers. PutThe Power of ProcessTMto work 

in your laboratory. 

Visit our website: www.beckmancoulter.com 

InnovatingProcessesfor 
BiomedicalAnalysis 
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Science A d & Pa@% 

DNA Pion 
r. 

and 
Legacy 
Ulf Lagerkx ist 

In this entertaining account 
the originsof modem molecular 
biolog ~fpioneering 
scienti ield of nucleic 
acid n fi the discovery 
of DNA, Ulf Lagerkvist speaks 
not onlv to scient 
students and gen 
with an interest i 
33 illus. 520.00 

Central America Ornithology 
Avian Strircture and FunctionA Natlrral and Cirltural Hisrot:i> 

Edited by Anthony G. Coates Noble S. Proctor and 

Foreword by Olga F. Linares Patrick J. Lynch 
Illustrated by Patrick J. Lynch 

"Anyone interested in this slender ~~~~~~~dby R~~~~Tory peterson 
and severely endangered 

"A stunning work."-Edward
connection to South America, or in H. Burtt, Jr., Aniericon Scientist
the tropics in general, should have 
this book.'-Paul R. Ehrlich 226 illus. 5.25.00 paperback 

A selection of the Nalonl Science Book Club 
85 blw + 18 color illus. S35.00 People and the 

Land through
Master Control Time 
Genes in Linking Ecologi. otld Hisror:i9 
Development and Emily W. B. Russell 

Belief in God in Medicine's 10 Evolution "[This book] is written in a style 

The Hon7eobo.u Stot:~ appealing not only to ecologists 
an Age of Science Greatest Walter J. Gehring and historians but to all who are 
John Polkinghome Discoveries Foreword by Frank Ruddle interested in the history of 

environ~iients."-Grace Brush
"Polkinghome wields technical, Meyer Friedman, M.D.,and "To read this book is to enter 
scientific and theological terns Gerald W. Friedland, M.D. 79 illus. S17.00 paperback

into an understanding of one of 
with alacrity and eloquence "An excellent account of ten the great intellectual adventures 
without losing Sight of the larger major breakthmughs in the of our times."-Frank Ruddle, A Histow 
lay audience he clearly hopes to advances of medical science from the foreword Dogs in the Early 
reach.'-Edward B. Davis, over the centuries; with an The Terry Lectures 

American Scientist original slant on the genesis III b'w 7 8 color illus. S35.00 
Americas 
Marion Schwartz 

The Teny Lectures $18.00 the discoveries and where the 

credits should be given." Encyclopedia of "A fascinating [book] with 
The Planet Venus -Aaron Klug 15 illus. s3o.00 UnderWafer and extraordinarydrawingsby 
Mikhail Ya. Marov and 

Susan Hochgraf.'-Timothy
Maritime Foote, Neb11York Tinles B O ( ) ~

David H. Grinspoon with Frankenstein's 
Revierc. 84 illus. Sl5.00 paperback

translations by Tobias Owen, 
Natasha Levchenko, and Footsteps Edited by James P. Delgado 
Ronald Mastaler Science, Genetics, and Popular 

"[This book] will enthrall GeoarchaeologyCulture 
"Marov and Grinspoon adeptly jOnT~~~~ serious archaeologists, treasure TI" Earth-Scit./ict.Approcicli to 

bring together three decades of hunters and anyone else with a Archaeological Inte,p,utatio~l 

spacecraft scientificinvest&+ ''A splendid, quirky history of passion for the watery parts of George (Rip) Rapp. Jr., and 

tions of Venus."-Dale the 1 9Ihand 20'"-century life the w o r ~ d , ~ ~ 1 7 1 e , . ; c o nscientist Christopher L. Hill 

Cruikshank 226 
565,00 sciences.'-Noah J. Efron, 300 blw 100color illus. S55.00 "This book fills a niche not 

Boston Book Review 40 illus. S30.00 occupied by any other text or 

From Joseph Leidy 
The Bends reference work."-Robert S. 

Sociopolitics ConipressedAir in tlie History *f Sternberg 
The Last Man Who Knew science, ~ i , , j , , ~ ,and ~ ~ ~ j ~ ~ ~A se\w~onO K I I I CNXILIKIIScic11ceB W ~club 

Conceptual Continuity in Everything 63 illus. S40.00 cloth: 522.50 paperbackJohn L. Phillips, M.D.
Complex Systems Leonard Warren 
Heinz Henmann "Not only a scholarly look at A primer for"This is a very successful and decompression sickness but also
"Hemnann takes an important long overdue biography of the a delightful romp through the Environmental 

cOmp'exiv>and it brilliant but little appreciated history of science. ~h~ book is a Literacyextremely well from numerous Joseph Leidy-the Prototype rich lode of scientific history." ~ ~ ~ , ~ ~ i ~ ~ l~ ; ~ ~ , . ~ ~ ? . , f b , .aa n g l e ~ i s t o r i c a l ~philomphical~ for a scientist in a young emerging -Eric p, Kindwall, M.D.
and biological." -Scott F. Gilbert nation.'9-Peter Dodmn Gro~,ingConstituenq3

47 illus. S30.00 
illus. $32.50 Frank B. Golley 

29 illus. S35.00 
"One of the twentieth century's 
most prominent American 
ecologistshere opens the door to 

P.O. Box 209040. New Haven. CT 06520 science for the genenlYale Press www,yale.edu,yupl- 1-800-,UP-READ 
reader."-4erald L. Young 
74 illus. S37.50 cloth: SIX.OO papcrback 
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everybody's their standards. 
And at Pfizer Central Research, enhancing and saving lives through innovative research is our gold standard. 

That's why we've committed-and will continue to commit-billions of dollars to the discovery and 

development of best-in-class drugs. More than $2  billion this year alone. For us, it's a standard commitment 

that's yielded some decidedly un-standard results. Among them, the world's leading antihypertensive, 

ihe mosi advanced anti-infectives, and a revolutionary new treatment for ereciile dysfunction. 

What kind of metie does this take? An unshakable dedication to creative risk taking, bold decision making, 

and to a research environment thai's as stable as i t  gets. Because the way we see it, discovering new 

drugs is an opportunity But it's our business to make it a golden one. 
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THE LARGEST SELECTION OF 8 - B A S E  CUTTERS 
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FOR THE LARGEST COLLECTION OF (-BASE CUTTERS ... CCTGCAIGG 

turn to the leading producer of restriction enzymes worldwide and the only GTTTIAAAC 

company which continues an aggressive research program in the production, cloning TTAATITAA 

and overexpressionof these essential reagents. Currently New England Biolabs 

offers nine &base cutters - five are recombinant, three are new additions. 

I 

Turn to the company that sets the industry standard -Turn to I 
I 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -J  

New England Biolabs. I 

, r : ,  iL. L -
Call 1-800-NEB-LABS or v is~t  12 -+.q,!Cide No. 43on Readers' Service Card 
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,, .Naw England Biolabs Inc. 32Tozer Road, Beverly, MA 01915USA l-800-NEB-LABS Tel. (978)927-5054Fax (978)921-7350email: info@neb.com 
9 New England Biolabs Ltd.. Canada Tel. (800)387-1095(905)672-3370 Fax (905)672-3414 email: ~nfo@ce.neb.com'-. Qyg%w.ms,he-' ' --- I Naw England Biolabs GmbH. FederalRapublic of Gannany Tel. 0800/BIOLABS (06196)Jm Fax (06196) 83639 emall: info@da.neb.com .? y 

* fl m Naw England B io lah  (UK) Ltd. Tel. (0800)31 84 86 (01462)420616 Fax (01462)421057 email: info@ukneb.com 
Inc. 

@ DISTRIBUTORS. Australia 107) 5594-0299; Belgium (0800)l9815;Brazil (011)66-3565;Denmark (31156 20 00;Finland(9)584-121;France (1)34602424; ",-
Greece (01)5226547;Hong Kong 2649-9988, India (542)311473;Israel (Oj) 5351205,Italy (02)381951;Japan (03)5820-9408;Korea (02)556-0311;Mexico (5)519-3463, , ,- -. 
Netherlands1033)495W 94. New Zealand (091418-3039 Nnrwav 22 22 04 ll; Singapore 4457927 Snain (MI902 20 RO CQ Sweden (08)30 60l* Swbarlnnrl 1ffilI dR1 67 I? Taiwan (02) 8802911 
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Y C L E R  f
Compare published 
temperature uniformity 
specs: 

MJResearch says: 
.4Twithin 30 sec. of arrival 

Perkin Elmer says: 
.5 C, 30 seconds after clock 

UNITED STATES AND G A M A  
(800)424-5444 

INTERNET ' 

techse~lces@stratagene.com 

STRATAGENE EUROPE: 
Austtia: 017 9567036 
Belgium: 02713 12 1 I 
Germany: 06995096197 
Netherlands:08000230448 
Switzerland:01 8009045 
United Kingdom: 0171 365 1056 

DISTRIBUTORS 
For a ltst of worldwide distnbutorj.pleasevisit the Stratage 7 . , - , , o , r - -
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Evolution of Tertiary Mammals 
of North America 
Volume 1 : Terrestral Carnivores, Ungulates, 
and U n g u a t e ~ k e  Mammals 
Christine M. Janis, Kathleen M. Scott, and 
Louis L. Jacobs, Editors 
This book is a unique compendium and synthesis of the cumulative 
knowledge of more than 100 years of discovery and study of North 
American Tertiary mammals. Thirty-six chapters, written by leading 
Norrh American authorities, are each devoted to a particular family 
or order. The contributors cover topics such as anatomical features, 
systematics, and paleobiology. 
1998 712pp.   0-521-35519-2 Hardback $260.00 

~unctional Morphology in Vertebrate 
Paleontology 
J.J. Thomason,I d i t o r  
In this book, sixteen paleontologists and biologists review the current 
status of functional studies of extinct vertebrates in the context of simi- 
lar work on living animals and present a broad philosophical view of the 
subject's development within the framework of phylogenetic analysis. 
The authors describe and debate methods for making realistic inferences 
of function in fossil vertebrates, and present examples where we may 
be confident that our reconstructions are borh detailed and accurate. 
1997 293 pp  0-521 -44095-5 Hardback $80.00 

0-521-62921-7 Paperback $32 95 

Mummies, Disease and Ancient Cultures 
Second Edtion 
Aidan Cockburn, Eve Cockburn, and 
Theodore A. Reyman, Editors 
This book presents the story of mummification as a practice worldwide 
Mummies have been found on every continent, some deliberately pre- 
served by use of a variety of complex techniques (as with the ancient 
Egyptians), others accidentally by dry baking heat, intense cold and 
ice, or by tanning in peat bogs. By examining these preserved humans, 
we can get profound insights into the lives, health, culture and deaths 
of individuals and populations long gone. 
1998 424 pp 0-52 1-58060-9 

0-521-58954-1 
Hardback 
Paperback 

$74 95 
$29 95 

Inherited Susceptibility to Cancer 
Cnica l ,  Pred~ct~ve and Ethical Perspectves 
William D. Foulkes and 5.V. Hodgson, Editors 
Many cancers, borh common and rare, are known to have a hereditary 
predisposition. Recent advances in genomics have clarified the risks, 
and in some cases the mechanisms, of cancer developing in an individ- 
ual. This volume covers all the key issues in cancer genetics, reviewing 
both the technology behind genetic risk assessment and the ethical 
dilemmas it poses. 
1998 470 pp  0-521-56340-2 Hardback $95 00 

Fundamentals of Geophysics 
William Lowrie 
This unique textbook presents a comprehensive overview of the funda- 
mental principles of geophysics. Unlike most geophysics textbooks, it 
combines both the applied and theoretical aspects to the subject. The 
author explains complex geophysical concepts using abundant diagrams, 
a simplified mathematical treatment, and easy-to-follow equations. 
1997 368 pp  0-52 1-461 64-2 Hardback $85 00 

0-52 1-46728-4 Paperback $34.95 

The Biological Basis of Cancer 
Robert G. McKinnell, Ralph E. Parchment, 
Alan 0. Perantoni, and G. Barry Pierce 
This text is designed to be used for an undergraduate course on cancer. 
It covers everything from the molecular to the cl i~~ical  aspects of the 
subject. Coverage acquaints students with the biological principles of 
cancer and the human dimensions of the disease, and discusses cancer 
pathology metastasis, carcinogenesis, genetics, oncogenes and tumor 
suppressors, epidemiology, and the biological basis of cancer treatment. 
1998 398 pp 0-521 -59298-4 Hardback $85.00 

0-521-59695-5 Paperback $39.95 

Glial Cells 
Their Role In Behav~our 
Peter R. Laming, Eva Sykova, Andreas Reichenbach, 
Glenn I. Hatton, and Herbert Bauer, Editors 
Research in the past three decades has shown that glia (or glue) 
cells interact morphologically, biochemically, and physiologically with 
neurons during changes in behavior. The evidence suggests that glia 
may modulate neuronal activity and thereby influence behavior. 
This is the first book that describes and discusses these neuronal-glial 
interactions in relation to behavior. A distinguished set of authors 
addresses these interactions from a number of viewpoints. 
1998 440 pp  0-52 1-57368-8 Hardback $1 50.00 

Comparative Vertebrate Endocrinology 
Third E d t ~ o n  
/?I. Bentley 
This volume discusses the intimate physiology of the endocrine system 
and the pivotal role of hormones in coordinating basic body processes 
such as nutrition, reproduction, calcium metabolism and osmoregula- 
tion, as well as their contributions to animal coloration, molting and 
development. The species included range from lower chordates to 
mammals, including marsupials. 
1998 546 pp  0-521-62002-3 Hardback $1 00.00 

0-521-62998-5 Paperback $44.95 

Darwinism's Struggle for Survival 
Heredty and the Hypothesis of Natural Selection 
Jean Gayon 
In this volume, Jean Gayon offers a philosophical interpretation of 
the history of theoretical Darwinism. He examines the different forms 
taken by the hypothesis of natural selection in the nineteenth century 
(Darwin, Wallace, Galton), the major difficulties that it encountered, 
and concludes by analyzing the major features of the genetic theory 
of natural selection as it developed from 1920 to 1360. 
Cambridge Studies i~ z  Philosophy and Biology 

1998 532 pp.  0-521-56250-3 Hardback $95 00 

Antarctic Communities 
Spec~es, Structure and Survval 
B. Battaglia, J. Valencia, and D. Walton, Editors 
"Without a doubt, sczentists working on the bioloa ofpolar regzons should 
have this book on their shey It wzll also be an invalz~able reference for 
ecologists concerned with l$ in extreme environments, conservation bzolog;! 
andglobal change biology.. The editors are to be applazrdedfor their selec- 
tion of chapters, which repment con t r~butzons~o~z  15 countries and cover 
virtual4 all of t/7e habitats supportzng 1 4  on or associated wzth the Antarctic 
continent." 

-John C. Priscu, BioScience 
1997 490 pp.  0-521-48033-7 Hardback $1 50.00 
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You are invited to propose a 
for the AAAS annual meeting 
The meeting encompasses a diverse array of resear 
and analyses covering virtually all areas of scienc 
presented at the AAAS meetings are reported by 
services around the world. The Annual Meeting 
Committee seeks interesting topics, though 
and which include articulate presenters repre 
diversity of science, engineering, technology, and 

Symposia at the annual meeting typically include 4- 
or a panel presenting new and emerging research 
analyses. All proposals will be peer-reviewed and the 
Committee considers these reviews in selecting sym 
presentation. 

Proposals must be received at AAAS no later 
Monday, March 22, 1999. 
Symposium Proposal forms, meeting theme tr 
additional information available at: 

www. aaas.orglmeetings/scope 

AAAS Meetings Office 
1200 New York Avenue, NW 
Washington, DC 20005 
Phone: 202-326-6450 
Fax: 202-289-4021 
E-mail: confinfo@aaas.org 

AMERICAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 




