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Would you put ketchup 
in your tea? 

Different applications call for 
different E. coli strains. Choose the 
right one and improve your results. 

Invitrogen offers five different E. coli strains i n  the 

One Shotmformat so you can choose the strain that best 

f i ts your transformation needs. I n  addition t o  a great 

selection of strains, One ShotmChemically Competent 

Cells are provided i n  single-use aliquots for unmatched 

convenience and efficiency. 

Easy-Wse. One ShotmCells are provided i n  easy-to-

. use 50 p l  aliquots. You can do your transformation right 

I i n  the tube the cells are provided in. You'll save time 

because there i s  no need t o  thaw and refreeze bulky 

200 p l  aliquots or transfer cells t o  a new tube. You'll 

also save money because you'll never throw away 

unused cells again. 

High-Efficiency. One Shotmtransformation efficiencies 

are as high as 1x l o 9  cfu/ug of supercoiled DNA. Plus 

with single-use aliquots, there's no efficiency-zapping 

freeze-thaw cycles so you'l l always get great results. 
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L Each One Shotm Kit includes 20 x 50MIaliquots of competent cells, 
PME, SOC medium, and a control plasmid. 

Choose the RightStrain. One Shot* Chemically Competent 

Cells are the most convenient, efficient way t o  trans-

form. And with five strains t o  choose from, there's sure 

t o  be one that's right for your needs. To find out  more 

about One ShoY Cells, give Invitrogen a call today. Unless, 

of course, you Like honey on your french fries ... 
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Science Cover An emu eggshell discovered in a Pleistocene dune at Lake Eyre, 
central Australia. The calcite matrix of the shell resists alteration and 
thus can be dated directly (the one pictured is -14,000 years old) and 
preserves a record of the bird's dietary preferences. Analyses of more 
than 1000 eggshells of emu and another flightless bird (Cenyornis 
newtoni) suggest that human activity, rather than climate, was respon- 
sible for extinction of the latter -50,000 years ago. [Photo: G. H. Miller] 
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Only Amersham Pharmacia Biotech makes 

ECLTnWestern Blotting systems. So if the ECL 
is missing from your Western Blotting system, 
chances are, that's not all that's missing. 

It's worth remembering that the complete range of ECL 

Westem Blottingsystems comes from only one supplier:us. 

We introduced ECLWestern Blotting,and we've spent 

years makingit even better.Today's ECLWestem Blottingkrt 
and ECL Plus are supported by a full range of ECL HRP 

conjugates, Hybondm membranes and Rarnbowm markers. 

And plentyof unparalleledtechnical experience and support 

Everyday more scientists use ECLWestern Blottingsystems 

for non-radioactive blotting of proteins than any other. 

As the world's most widely-referenced chemiluminescent 

immunodetection system,there's little wonder that ECL 

has become generic for this type of technology 

So if you're missing something, call your local Amersham 

Pharmacia 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. 
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CATCHINGA WAVE 
Solitary waves are common in many lakes 
and in the Earth's atmosphere and oceans, 
where they can enhance mixing. The ori-
gin of many of the waves, however, is un-
certain. Farmer and Armi (p. 188) have 
used echo soundings and aerial photogra-
phy to capture the formation and mainte-
nance of these waves in Knight Inlet, 
British Columbia. Waves form well up-
stream of a sill in the inlet from instabili-
ties that propagate upstream when the 
tidal current plunges over the sill and di-
vides into two different flow patterns. 

EARLY HUMANIMPACTS 
The interaction between early human 
populations and animal ecosytems is the 
subject of two reports. It can be difficult 
to trace the growth of early human popu-
lations. One means is to assess the impact 
of human predation on ecosystems and 
faunas. Stiner et al. (p. 190) examined the 
use of small animals as food by early hu-
mans in present-day Italy and Israel. Tor-
toises and marine shellfish,which are eas-
ily caught, were the dominant food until 
about 40,000 years ago when, increasing-
ly, hares, partridges, and other hard-to-
catch small animals were hunted. The size 
of the remaining tortoises also crashed. 
These data imply the human populations 
expanded rapidly then and depleted food 
resources; additional increases are seen 
later, after peak glacial times. In the be-
ginning of the Pleistocene, Australia was 
populated with a wide variety of marsu-
pials and other animals, including large 
flightless birds. Most of these medium-
sized and large animals in Australia, how-
ever, became extinct in the last 100,000 
years. The cause of this mass extinc-
tion-whether a climate change or the 
impact of humans on the ecosystem-
has been uncertain, in large part because 
the age of the extinctions has been poor-
ly dated. Through a wide variety of dates 
on bird eggshells and sediments in three 
diverse localities, Miller et al. (p. 205; see 
the cover and the Perspective by Flan-
nery) now show that the extinctions of a 
major bird species happened about 
50,000 years ago, when humans first ar-
rived inAustralia. 

The most recent deglaciation was marked 
by sudden reversals in climate, includinga 
marked cool period and pause in the 
melting of glaciers and sea level rise 

known as the Younger Dryas. In a pair of 
reports, Esat et al. (p. 197) and McCulloch 
et al. (p. 202) provide some provocative 
evidence that the previous interglacialbe-
gan in a similar fashion about 130,000 
years ago. They have studied corals on the 
Huon Peninsula in Papua New Guinea, 
which have experienced rapid uplift and 
thus leave a record of previous sea level 
changes as stranded and cut reefs. Corals 
in a wave-cut cave seem to record a sud-
den drop in sea level, by perhaps up to 60 
to 80 meters, during the beginning of the 
previous deglaciation. Oxygen isotope 
records and strontium-calcium ratios on 
these corals also indicate that ocean tem-
peratures dropped by several Celsius de-
grees at this time.This record may be con-
sistent with and help explain the contro-
versial Devil's Hole climate record. 

rystal that were formed by rapid 
ooling. Line defects in the material 

connected at nodal points, and 
ese line defects support themateri-

it placed under tension. The 
oUoidal particles stabilize the nodes 
nd hencethe linedefectswhen shear 

CONTROLLINGCHARGE 
One of the main methods for producing 
charged ions for mass spectrometry of 
biomolecules, electrospray ionization 
(ESI), produces highly charged ions.These 

ions tend to fragment, which yields valu-
able information for composition analy-
sis, but also produces highly complex 
spectra that limit the use of ESI for mix-
ture analysis. Scalf et al. (p. 194) show 
how an a-particle source can be used to 
reduce the charge state of the ions so 
that spectra can be simplified. 

COUNTING CALORIES 
Why is it that some people can overeat 
and, in the absence of obvious exercise, 
still resist gaining weight? Levine et al. (p. 
212; see the Perspective by Ravussin and 
Danforth) investigatedthe basis of this in-
ter-individual variability by overfeeding 
16 normal weight volunteers for 2 
months and carefully monitoringthe vari-
ous components of energy expenditure. 
The only component that showed enough 
variability to explain a significant propor-
tion of the variability in body fat gain was 
nonexercise activity thermogenesis 
(NEAT), defined as energy expended for 
fidgeting, maintenance of posture, and 
other activities of daily living.Thus, failure 
to increase NEAT after overeating could 
result in ease of fat gain and predisposi-
tion to obesity. 

WARMER NIGHTS, ALTERED 
ECOLOGY 

The increases in temperatures due to glob-
al warming are not felt uniformly over the 
diurnal cycle; Generally, nighttime minima 
have risen more than daytime maxima or 
average temeratures.The ecological signif-
icance of this difference was assessed by 
Alward et al. (p. 229; see the Perspective 
by Melillo) using a long-term dataset from 
a shortgrass steppe ecosystem in Col-
orado. Several correlations between cli-
mate measurements and the abundance 
and productivity of plant species were 
identified, including a pronounced decline 
in the dominant grass, which was nega-
tively correlated with minimum spring 
temperatures. Other plant species showed 
gains in abundance, suggesting that the 
structure and dynamics of the ecosystem 
may be profoundly altered. 

FIGHTING TO THE LASTTO FERTILIZE 
When all's fair in love and war, both male 
and female compete for the reproductive 
advantage over their fellows. As Clark et 
al. (p. 217) show by analysis of mating in 
the fruitfly Drosophila,the competition is 
carried on even within the female's repro-
ductive tract, where sperm from different 
males show different feitilization success 

CONTINUED ON PACE 143 
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choose GPST=lGenome Priming 
System and complete your 

sequencing project in no time. 

insertion products with only one Transprimer per molecule. 

New England Biolabs introduces GPS-1, a fast, in vitro Tn7 transposon-based method for generating a 
population of DNA sequencing templates containing primer-binding sites (Transprimer element) at  
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w Unique rare-cutting restriction enzyme sites within Transprimer facilitate insert mapping 
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rates. Caused by a complex interaction 
between the male's and female's geno-
type, this sort of cryptic selective force 
may constrainthe outcomes of evolution. 

COOLERANCESTORS? 
Existing phylogenetic trees place ther-
mophilic organisms (those that live at 
temperatures near 100°C) at the deepest 
branch points, suggesting that the most 
recent common ancestor of eukaryotes, 
bacteria, and archaebacteria was a ther-
mophile. Caltier et al. (p. 220; see the 
news story by Vogel), using a nonhomoge-
neous model of nucleotide substitution, 
propose that this ancestor actually con-
tained ribosomal RNA (rRNA) of close to 
50% C+C content. Because C-C base 
pairs contain three hydrogen bonds as 
compared to the two bonds used for A-T 
pairs, it is thought that a considerably 
higher C+C content (60 to 65%) would 
have been needed to stabilize the single-
stranded rRNA at high temperatures.Thus, 
this analysis raises the possibility of a 
mesophilic (moderate temperature) origin 
of the most recent common ancestor. 

THESTATS ONT CELL 
ACTIVATION 

The STAT (signal transducer and activator 
of transcription) proteins are activated 
by phosphorylation in response to vari-
ous cytokines that bind receptors on the 
cell surface. Welte et al. (p. 222) report 
that one such protein, STAT5, can also be 
activated in response to binding of anti-
gen to the T cell receptor. STAT5 became 
physically associated with the activated 
T cell receptor, and subsequent tyrosine 
phosphorylation of STAT5 apparently re-
quired the tyrosine kinase Lck. Expres-

sion of a dominant negative mutant of 
STAT5 inhibited antigen-stimulated pro-
liferation of T cells. Thus, STAT5 appears 
to be a component of the signaling ma-
chinery through which the T cell recep-
tor induces changes in gene transcrip-
tion and stimulates cell division. 

TUNINGTHE EAR 
The hair cells in the inner ear are the place 
where mechanical vibrations (sound) are 
coded as electrical signals. The resonant 
frequency of these hair cells depends on 
the gating kinetics of calcium-activated 
potassium (BK) channels. Ramanathan et 
al. (p. 215) show that the gating kinetics 
of BK channels can be slowed down by up 
to a factor of 50 when they are coex-
pressedwith sle$ subunits.This addition-
al subunit shows a gradual expression pat-
tern in hair cells of the turtle cochlea. It is 
therefore possible that this expression 
gradient is used to electrically tune the 
hair cells in the inner ear. 

SEEINGMORETHAN PEPTIDES 
When immunologists discuss "antigens," 
they are generally thinking about pieces of 
proteins, but natural killerT (NKT) cells take 
a broader approach toward antigen recogni-
tion. Schofield et aL (p. 225) found that the 
NKT cell induced "help" for antibody pro-
duction against commonsurface proteins in 
the membrane of the Plasmodium or Try-
panosoma parasites.The NKT cells recog-
nizedthe glycosylphosphatidylinositol (CPI) 
lipid tail that hooks the proteins to the sur-
face. Recognition is through presentation 
on the nonclassical CDld protein, which 
can accommodatesuch ligands.Thus, a ma-
jor function of these unusual cells may be 
in host defense to parasites. 

TECHNICAL COMMENT SUMMARIES 

Flowersand Insect 
Evolution 

The full text of these comments can be seen at 
www.sciencemag.org/cgi/contentlfulU283/5143a 

B. D. Farrell(24July, p. 555) reconstructedthe phylogeny of the Phytophaga,"the largest 
and oldest radiation of herbivorous beetles," with the use of DNA sequences and mor-
phological characters. He concluded that the evolutionary success of beetles "seems to 
have been enabled by the rise of flowering plants." 

B. N. Danforth and J. Ascher comment that the diversification of bees also supports 
the "hypothesis that insect diversity is intimately tied to the rise and diversification of 
angiosperms in the Cretaceous." R. S. Anderson discusses how a "'key innovation' ...the 
use of the snout (or rostrum) by adult female weevils in the preparation and excavation 
of ovipositionsites" may have affectedthe diversity of that beetle family. 

In response, Farrell agrees with Danforth and Ascher "that the angiosperm-based 
explanation for beetle diversity implies an extension to other herbivorous insect 
groups." He states that the "most serious difficulty" for Anderson's "ovipositional ros-
trum hypothesis lies in the absence of this structure in the weevil sister group, the 
Chrysomeloidea," which uses "an array of plant parts similar to that used by weevils." 
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1 . . . .We arepleased to announce thefourteenth annual New England Biolabs 
Session 1: May 30- June 12,1999 Molecular Biology Surmner WbrkshopsWLUClark Science Center;Smith 

I Session2: June 20 - July 3,1999 1CU.USA,Over 1.2a) rcseurch scientists have attended 
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Please submit a recent C.V. or large universities, 01.11m m  schools,b p i ~indwtry, andpin* 
mume and a onepage statement foundations; 75%came fromthe USA, aud25% ftom oversees. With seven instnactors. 
explaining your interest to: thestudenttoteacherratiois7to1. 

Dr. StevenA. Williams ' FEE: 
Clark Science Center $3200 per participantinchks lab manual, use of all equipment and supplies, an8 
Smith College roomand board (all inomsare singles). Fee kludes the use of the libmies, computew 
Northampton, MA 01063 ' and all camps facilities. 

< 

C APPLICATIONSMUSTBERECEIVEDBYMuch 18,1999. 
N&ation of aoceptance statuswill be mailed by Merch 13,1999.Iateapplicatims 

g willbeacogrtedforourwaittist.PaymeatinfullwillbeduebyApril10,1999. 
Your applidoa shouldiactuBe a brief C.V. and a onepage statemmt expkhhg your 
reasons formking the course. Please specify the session to which youan applying 
(1,Z 3)audindicate oneof th;t ~ s e s s i o n s a s a ~ c ~ .Womeaand 
mimities me especiatly encowagedtoappty. Fer addithdW- p h s e  
~ e s r w e b s i t e ( a t t p ' J / m d u & b W ~ ~ o r E 6 8 b d i ~ ~  
at (413) 247-300d 
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lies CejlShotmBlots 

NORMAL HUMAN CELL SYSTEMS" 

Westernz . , . . p 2  Blot Panels 
,.

o f  CloneticsO 
Nwmal Human Cells 

Same Cloneti& 

CellShotmBlots 

d u c t  description 
'proteinfrom each 
uman cell typeare 

electrophoresedon a 4%to 20% 
polyacrylamide gel gradient and 

electroblottedonto PVDF membrane. 

Currently Available Coming Soon 
EpiPanel 1 . .... .... .Normal Human Epithelial Cell Types Musclepanel 1 .........Normal HumanMuscle Cell Types 
Endopanel 1 .. .....Normal Human Endothelial Cell Types DermalPanel 1 .. ... ... ...Normal Human Skin Cell Types 
Custom Blots 

Blots manufactured by DNA Techndogii, Inc. 

ACAMBREX Company 
NORMALHUNANCELL SYSTEMS" 

INTERESTED? Avoid the Wait, Call your Clonetia Technical Specialist Today. 
For Technical Infomatlon: US & Canada (800)852-5663 All other locations: (301) 898-7025 Ext. 2492 

TO PLACE AN ORDER CALL: (800) 344-6618 ,FAX (301) &45-1008 E-MAIL: cs@biowhittaker.com 
Internet:www.biowhittaker.com,or W W W . C I O W ~ . C O ~@ BioWhittaker,Inc., A Cambrex Company, all rights reserved. 
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ranstacted whh areen Rm-n, oroscI- GFP I 1 

Finally, a transfection reagent that makes you smile, every time! 
Introducing 

GenePO RTE R" Transfection Reagent' 
GenePORTERTM reagent, which incorporates direct hydrophilic 
conjugation (DHC) technology', is the latest innovation from 
the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene 
Therapy Systems are so confident as to the performance of our 
product, we stand behind it with a double-your-satisfl~ctio~~ 
guarantee' on cell types listed. In a variety of cell lines, 
GenePORTER reagent consistently delivers higher levels of 
transfection than any other commercially available product. 
Without compromising transfection efficiency, this robust 
reagent performs in a wide range of conditions, including 
different ratios of plasmid and reagent. GenePORTER reagent is 
easy to use and does not require enhancers or special handling 
of cells, saving time, cost, and reagents. Order GenePORTER 
reagent today. The results will make you smile. 

GeneP0RlERm 75 reactions T201007 
150 reactions T20 101 5 

Reagent 750 reactions T201075 

TranSfected Cell : EoYdr,","Izt better transfection results following our 

HeLa S3 BHK-21 protocol, kit purchase price will be refunded or double-the-kit 

CHO-K1 price will be applied to your GTS. Inc. account toward future 
purchases. Offer valid in USA only and ends 1/31/99. Guarantee 

Jurkat is limited to cell types in this ad. The purcha~ed GenePORTER 
NIH 3T3 COS-I reagent must be returned using the GTS, Inc. return policy. This 
B16-FO cos-7 offer is limited to one T201007 or T201015 kit per customer. 
PC-1 2 

Circle No. 25 on Readers' Service Card 
To Order: 888-428-0558 
Fax: 6 19-587- 1499 
10 190 Telesis Court 
San Diego, CA 92121, USA 

v- = 
~ & , d ~ ~ :  http://www.geneit~erapysystems.com 







Purchase Your Biological and C h e m i c e n t sa 
Faster. Easier. Online. 
Search less to find the reagents you need 

and discover more of what you're looking 

for-at chemdex.com. Register for a free 

password today and experiencethe future. 

rmrm.chcmdex.com 
Search less. 

Discover more. 

81998 Chemdex Corporation. 
Chemdex is a registered trademark of Chemdex Corpontioe 
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Multiple choice 

Multipette" plus*/ Eppendorf Combitips" plus 
"It's always the same - all these samples!" 
This thought undoubtedly crosses your mind during 
your everyday dispensing routines. Repetitive tasks of 
this type can be accomplished better than ever before 
thanks to the new Multipette plus/Combitips plus 
system. 

"Multi"-comfort! The correct volume setting is 
guaranteed by automatic Combitip recognition and the 
volume display. 

"Multi"-flexible! Choose from 104 different volumes 
from 1 ul to 10 ml. 

"Multil'-effective! Up to 100 dispensing steps per 
filling as well as simple ~ombi t ip  exchange save you 
so much time. 

Multipette plus and Combitips plus: 
Precise, yet robust. 

' US: RepeaterTM plus 

@ Eppendorf Combitipss plus in eight sizes allow perfect series 

dispensing of even the most minute volumes. 

Visit us at Medica '98 in Dusseldorf Hall 3, Booth 3 B48 

eppendorf 
Eppendorf - Netheler - Hinz GmbH .22331 Hamburg . Germany. Phone +49 40-53801-0. Fax +49 40-53801-556 

e-mail: eppendorf@eppendorf.com . eppendorf home page: http://www.eppendorf.com 

Brinkmann Instruments, Inc. . One Cantiague Rd.. Westbury, NY 11590-0207 . Phone 800-645-3050 or 516-334-7500 . Fax 516-334-7506 

e-mail: info@brinkmann.com . website: www.brinkmann.com 
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ClonCa~ture" cDNA Selection Kil 
I l l ~ m  impid byM Dem ph-r ut d the  post-^ era 

The ClonCapture cDNA Selection Kit (~1056-1) can 

get you the clones you want in 2-3 days without 

library screening. All you need is a 200-600-bp 
Representation in Positive clones after 

Gene original library (YO) hybridization (YO) Enrichment 

Dad1 0.005 27 5 . 4 ~  l o 3  
probe for your target gene. ClonCapture is based I Tobl 

on proprietary technology that utilizes the RecA GBP 0.0002 

IAP 0.0002 

Estrogen receptor 0.005 

Bcl-x 0.005 

protein to  create and stabilize a hybrid between 

the probe and double-stranded plasmid DNA. 

These target clones are then captured on magnetic I RPA 0.007 3.2 5x10 '  I beads, al lowing you to  ef f ic ient ly screen an I I 

75-100% of positive clones were confirmed by sequencing. 

enr iched population fo r  fu l l - length clones. 

ClonCapture i s  compatible w i t h  al l  plasmid Save even more time by choosing a high-quality 
CLONTECH premade library. Visit our web site at 
libraries.clontech.com for a full listing! 

libraries-no need for single-strand conversions. 

Call and order today! 

C L O N T E C H  
8 In Germany please contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 303511 

In the UK please contact CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
In Japan please contact CLONTECH Japan Ltd. Tel: 03 5643 3271 Fax: 03 5643 3252 
Aurhalia: 61 2 9417 7888 8 Aurhia and Eastern Europe: 43 1 889 1819 8 Belgiun/Luxernburg: 0 BW 1 9815 
Canada: Now call CLONTECH direct *8W 662 2566 8 China: BEiJiNG YUANGPING BIOTECH -86 1068187551; 
GENE CO. LTD. 852 2896 6283; SINO.AMERICAN BIOTECH CO. 86 21 6402 2371 8 Czech Republic: 420 19 
7265214 8 Egypt 202349 8311 8 Finland: 9708596 19 . France: 33134 €42424 8 Gannanl: CLONTECH GmbH 
049 6221 31170 8 Gnoco: M 1  51 53882 . Honp Kong: 852 2646 6101 8 India: 091 11 54 21714 . lsnal :  972 
4 9960595 . b l y :  55 5 001871 . Japan: CLONTECH Japan Ltd. 81 3 5643 3271 . Koran: 82 2 556 0311 8 
M a I a ~ i a :  W3777 2608 . Mexico: 525 281 1718 8 The Nolhwlandr: 31 33495 W 94 . Scandinavia: 46 8 728 
W 65 8 Sinpapore: 657757284 8 Spain/PoMpal: 34 9 1 830 0379 . Swbrlend:4161 2723924 8 Taiwan: 
886 2 27202215 8 Thailand:662 530 38044 . Turkey: 90 216385 8321 8 Unihd Kinpdorn: CLONTECH UK Ltd. 

44 1256 4765W rev. 911W 

N O W  Y O U  C A N .  

1020 East Meadow Circle. Palo Alto. California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1088 
E-mail: productsOclontech.com ordersOclontech.com Internet: www.clontech.com 
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