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HOTTER THAN 
EXPECTED 

How hot i s  Earth's interior? Heat flow 
from Earth can be measured accurately, 
but only rough estimates of its internal 
temperatures have been made; for exam- 
ple, some estimates of temperatures at 
the base of the mantle differ by 500 to 
1000 kelvin. Internal temperatures depend 
both on the heat flow and the thermal 
conductivity, which varies greatly with 
mineralogy, pressure, and temperature. 
Because there are only a few experimental 
determinations of the thermal conductivi- 
ty at the relevant conditions, theoretical 
estimates must fill the gap. Hofmeister (p. 
1699; see the Perspective by Anderson) 
develops a new theory for determining 
thermal conductivity at high pressures 
and temperatures based on consideration 
of the lattice phonon and radiative contri- 
butions. The theoretical measurements fit 
available infrared data of relevant miner- 
als and imply that Earth's interior is hot- 
ter by about 500 kelvin than most current 
models. 

ELECTRON INTERFEROMETER 
The thickness of the cavity in an optical 
interferometer i s  on the same scale as 
that of the wavelength of the incident 
light. When an integer number of wave- 
lengths fit into the cavity, constructive in- 
terference occurs and a peak in the trans- 
mission results.The ability to grow perfect 
silver thin films up to 100 monolayers in 
thickness, which is the same length scale 
as the electron wave function, has allowed 
Paggel et al. (p. 1709; see the Perspective 
by Himpsel) to create an interferometer 
for electrons. Photoemission spectra from 
the metal "cavity" can be analyzed in 
much the same way as in an optical inter- 
ferometer and yield a wealth of informa- 
tion about the fundamental electronic 
properties of the metallic film. 

CO, COMPLEXITIES 
Generally, atmospheric carbon dioxide 
(CO,) concentrations were low during 
glacial times and high during interglacial 
periods, but whether increases in C02, 
and thus the greenhouse effect, and the 
retreat of ice sheets have been directly 
related has been difficult to evaluate. Fis- 
cher et al. (p. 1712) present a detailed 
look at how atmospheric C02 changed 
during the last three glacial cycles using 
new analyses of gases trapped in Antarc- 
tic ice. The resulting relation is complex: 
During deglaciations, increases in C02 

seem to follow the initiation of warming, 
and during some glaciations, CO, re- 
mained high. The interaction i s  likely 
controlled by the biosphere and its re- 
sponse to the duration of interglacials. 

COHERENT I(rW I 
ffxtracting the atoms from a Bose-Ein- 
stein condensate in a controlled fash- , 
ion is the first step in achieving a co- ' 

)rerent atomic laser. Previous methods 

. have had a gravity boost, essentially 
.allowing the atoms to drop from the I 

- mndensate, but this approach severe- 
ty Limits the beam direction. Hagtey et i 
gl. (p. 1706; see the news story by ' 

, Voss) now report the use of stimulat- 
&I Raman emission to kick out a frac- 
.yon of the condensate with a well- 
+fined momentum and direction. 1 

ALL QUIET ON THE BASIN 
AND RANGE 

The Basin and Range Province of the 
western United States has nearly doubled 
i ts  area over the last 15 million years and 
continues to extend today. Thatcher et al. 
(p. 1714) combined Global Positioning 
System (GPS) data from surveys in 1992, 
1996, and 1998 along an east-west tran- 
sect across the northern Basin and Range 
and found almost no current deforma- 
tion in the middle of the section. All of 
the deformation was concentrated along 
the edges of the Basin and Range: adja- 
cent to the Sierra Nevada block in the 
west and adjacent t o  the Colorado 
Plateau in the east. Most of the deforma- 
tion i s  oriented in the direction of the 
motion of the Sierra Nevada block to the 

northwest. These observations indicate 
that the internal deformation of the 
Basin and Range is determined by the 
traction of the adjacent blocks. 

WEIGHING BROWN DWARFS 
Many brown dwarfs, dead stars without 
enough mass to burn hydrogen, have been 
detected, but the actual mass of one of 
these objects has not been measured. 
Martin et al. (p. 1718) found an isolated, 
nearby brown dwarf binary system during 
the deep near-infrared survey and deter- 
mined the separation between these 
brown dwarfs with the near-infrared 
camera and multiobject spectrometer 
(NICMOS) on the Hubble Space Telescope. 
By following the orbital motion of these 
brown dwarfs for a short time, they will 
be able to determine the masses of the 
brown dwarfs. 

LEAVING AN IMPRINT ON C60 
If materials are put under severe pressure, 
the arrangement of chemical bonds may 
change and can be preserved in the mate- 
rial after release of pressure. If the force 
used to establish the pressure is direc- 
tional, then a greater compression can re- 
sult in some directions than in others. 
Marques et al. (p. 1720) show that if 
polycrystalline C,, is put under such di- 
rectional pressure, a large pressure mem- 
ory signature is retained in the sample 
even at atmospheric pressure. The high 
symmetry of C,,, which has 30 isotropi- 
cally distributed equivalent bonding di- 
rections, allows such a pressure memory 
effect to be retained in grains oriented 
randomly with respect to the applied 
pressure. The resulting three-dimensional 
polymerized C6, lattice joins the previous- 
ly synthesized one- and two-dimensional 
polymerized C,, structures. 

PULLING AND TUMBLING 
POLYMERS 

The motion of a polymer chain that en- 
ters a region of strong shearing flow is dif- 
ficult to predict-it may get pulled and 
stretched, but it can also be tumbled and 
compacted. This variability makes it diffi- 
cult to understand the dynamics with 
methods that average over many 
molecules, such as light scattering. Smith 
et al. (p. 1724) used video fluorescence 
microscopy to image individual h-phage 
DNA molecules undergoing shear flow 
and directly observe large fluctuations in 
extension corresponding to molecules 
moving in and out of tumbling flow. 

CONTINUED ON PACE 1603 
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FORCING BONDS APART 
Direct measurements of force needed to 
break a single chemical bond have been 
made by Grandbois et al. (p. 1727) using 
an atomic force microscope (AFM). Poly- 
saccharide chains adsorbed on silica sur- 
faces were covalently attached to  the 
AFM tip, and the rupture events as the 
chains were pulled off the surface were 
analyzed to identify single bond-breaking 
events. The force measured for rupturing 
a silicon-carbon bond, 2 nanonewtons, is 
in good agreement with estimates made 
from density functional calculations. 

MAINTAINING 
INTEGRITY 

During cell division, microtubules are ar- 
ranged into a mitotic spindle along which 
chromosomes are transported. The ends 
of the spindle are formed by the centro- 
somes, which include a ring of y-tubulin 
thought t o  be important in nucleating 
spindle microtubules. Avides and Glover 
(p. 1733) examined the role of a Dros- 
ophila protein known as Asp and found 
that it was required to maintain the asso- 
ciation between microtubules and the 
centrosomal y-tubulin ring. 

CETING A LEG UP 
Much is known about limb patterning, but 
the genetic factors that specify hind- 
limbs versus forelimbs-whether they 
are arms in humans or wings in birds- 
are poorly understood. Logan and Tabin 
(p. 1736; see the news story by Vogel) 
now show that when the Pitx7 gene is 
misexpressed in the chick embryonic 
forelimb (wing bud), the result is a wing 
that is transformed into a leg. Charac- 
teristics that indicate distinct leg specifi- 
cation are seen in the skeletal and mus- 
cle development and are evidenced in 
the expression of leg-specific markers. 

SIGNALING AND SEGREGATION 
IN DROSOPHILA 

Two reports focus on identifying molecu- 
lar species t ha t  play key roles i n  
Drosophila development and genetics. 
The WntIWingless (Wg) pathway func- 
tions in many signaling processes during 
development by stabilizing the protein P- 
catenin, which in turn regulates expres- 
sion of Wnt IWg responsive genes. In 
mam'mals, Axin interacts with p-catenin, 
the adenomatous polyposis coli protein, 
and glycogen synthase kinase-3P. Hama- 
da et al. (p. 1739) have now isolated the 
Drosophila homolog of Axin, D-Axin, 

which displays many of the same bio- 
chemical interactions with other proteins 
as seen with mammalian Axin. Further- 
more, genetic analyses show that D-Axin 
negatively regulates Wg signaling by 
down-regulating Armadillo, the Dro- 
sophila homolog of p-catenin. Segrega- 
tion Distorter (SD) in Drosophila is an 
example of meiotic drive, where one al- 
lele or chromosome is preferentially 
transmitted to offspring through meiosis. 
Mechanistic insights have been restricted 
because the identity of the key compo- 
nent of Sd was unknown. Merrill et al. (p. 
1742; see the Perspective by Crow) show 
that Sd encodes a truncated Drosophila 
homolog of RanGAP. Because RanGAP is 
a guanosine triphosphatase-activating 
protein that is involved in nuclear import 
in yeast and mammalian systems, the 
solution to  the mystery of Sd may in- 
clude defective nuclear transport. 

DIVERSITY IN DEFENSE 
An early theory to explain the enormous 
diversity of class I and II genes of the ma- 
jor histocompatability complex was that 
individuals carrying different alleles (het- 
erozygous) at HLA loci could present a 
greater variety of antigenic peptides, and 
therefore would mount a better immune 
response against infecting organisms. By 
looking at heterozygosity at HLA in three 
cohorts of HIV-infected individuals, Car- 
rington et al. (p. 1748) found that het- 
erozygotes progressed to AlDS and death 
much more slowly than homozygotes and 
that two alleles correlated with accelerat- 
ed AlDS pathogenesis. 

NOT JUST FOLLOWING 
ORDERS 

Traditional industrial organizations local- 
ize decisions to  managers and production 
to  workers. Recent thinking has opened 
the door t o  incorporating workers in 
some aspects of the decision process. 
Carpenter et al. (p. 1752; see the news 
story by Wickelgren) explore the possibil- 
i ty of a distributed network in the brain 
for encoding serial order in a stimulus- 
response task. The primary motor cortex 
constitutes the first station in the de- 
scending pathway leading to the muscles 
and movement. Nevertheless, some mo- 
tor cortical neurons appear t o  encode 
the presentation of serial stimuli at a 
time prior to  the point at which a re- 
sponse is selected and initiated, which 
suggests the potential for cognitive pro- 
cessing in this area of the brain. 
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Introducin the SORVALr RCZBP'" Total Processing 
Solubon - f e first lowspeed centrifuge to offer a 12-liter capacity. 
Designed specifically for large-scale batch processing, the RC12BP 
system not only gives you twice the capacity of other centrifuges, but 
also helps macimize produdion efficiency while increasing the ease 
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, Consistent Membrane Morphology 
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The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for 
instrument designed for purification of plasmid automated fluorescent and 
DNA directly from bacterial culture. manual sequencing. 

The instrument uses a revolutionary Easy Operation - begin prep 
new method of nucleic acid purificat- with direct loading of bacteria 
ion based on modified agarose gel culture - no centrifugation step 
electrophoresis and subsequent saves you time. recovery by electroelution. 

The process utilizes premanufad- C Consistent Results - up to 

ured sample cassettes which allow 6 pg of plasmid per rnl. 
for direct loading of up to 2 ml Fast - up to 24 preps per hour, 
of culture. saving you time. 
Call now to learn how the New and Quality - time and time again. 

Improved Mini-Prep 24 can provide you 
with great, highquality DNA ... while saving 
you a lot of time. M ~ U I I . &  

R E S E A  R G H  - 

1-800-466-7949 
11339 SorrentoValley Rd San Diego, C A  92121 Phone: (619) 452-2603 Fax (619) 452-6753 
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Hot or cold - shaken, not stirred! 

a-ixer ocnnpect: 
withspam-8aMblg dimensions; 
for24x 1,5 m l t e s t t u b  

Two missions to be accomplished simultaneously using one 
system only. Sounds simple. And it is indeed simply logical, 
thanks to the active countercooling of the Thermomker comfort 
(USA: Thermomixer R) and its two freely selectable program 
runs with incubating-, mixing- and rest phases and subsequent 
cooling down to room temperature. Not to mention a selection 
of four different exchangeable thermoblocks for 24 micro test 
tubes of 0.5 ml, 1.5 ml or 2.0 ml or for microtiier plates of all 

well forms. In short, this therrnomixer gives you all the individual 
freedom you require. 

Exchangeable thermoblocks 
The Thermomixer compact is designed for the classic requirements for the Thennomixer comfort: 
of the demanding user. Featuring the same uncompromising 24 x 0.5 ml, 24 x 1.5 ml or 
quality as its "big brother", this unit has compact dimensions and 2.0 ml or microtiter plate 
a functional, attractive design. 
The Thmmixer  comfort and Thermomixer compact: A new, 
dynamic duo from Eppendotf, for all users who are looking for 
outstanding flexibility. 
Call us now or pay us a visit on the Internet. 

C 
Eppendorf - Netheler - Hinz GmbH .22331 Hamburg. Germany. Phone 4 9  40-53801-0 . Fax 4 9  40-53801-556 

e-mail: eppendorf%eppendorf.com . eppendorf home page: httpYhmw.eppendorf.com 
Brinkmann Instruments, Inc. . One Cantiague Rd.. Westbury, NY 11 590-0207 . Phone 800-645-3050 or 51 6-334-7500 . Fax 516-334-7506 

e-rnail: infoQDbrinkmann.com . websiie: www.brinkmann.com 
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random subclonin 

ch- GPS1 Genome Priming 
System and complete your 

sequencing project in no time. 
New England B~olabs introduces GPS-1, a fast, in vitro Tn7 transposon-based method for generattng a 
populat~on of DNA sequenclng templates contalnlng pr~mer-b~ndrng sltes (Transprlmer element) at 
randomly Interspersed pos~tions Slmply supply your DNA of interest (0 08 pg per 20 pl reactlon mlx), 
follow a short protocol, transform into E. coli, mtnlprep colon~es and then sequence 

Transpr~mer 1s Inserted randomly Into the target DNA. no 'hot spots" for lnsertlon 

H~gh effs~ency. 101-105 Insertton products recovered per reactlon, entlre protocol 
takes less than 90 mlnutes 

Unrque rare-cutting restrict~on enzyme sites w~thln Transprlmer facll~tate Insert mapplng 

DNA sequence can be obtained fmm both strands of target DNA using suppl~ed prlmers 

Faster than prlmer walking. random subclonlng and nested delet~on methods 

GPS-1 Genome Priming Sysbm 
t7100 10 reactions S p W k t W m @ t y P l i c ~  cudWm 
Includes pGPSl (Kanr) and pGPS2 (Camr) Transprlmer donor plasm~ds, TnsABC' Transposase, control 
target plasmld, sequenclng prlmers for the two ends of the Transprlmer, buffers and lnstructlon manual 

For further lnformat~on on GPS-1, vls~t www.neb.com or call 1-800-NEB-LABS 



Simplify aII your PCR 
with the HotSiurTaqTM Master Mix Kit 

No ice. No mess. No wasted time! 
The HotSkrTaq" Master M i  Kit is the only ready-twse solution to simplify all your PCR applications. This premixed 
solution containing HotStarTaq DNA Polymerase, optimized QIAGEW PCR Buffer, and dNTPs provides: 

d brY WP d Hiih PCR 

Set up your reactions at the bench at room temperature. Increase your specificity with hot-start PCR. HotStarTaq 
The premixed solution eliminates lengthy calculations and DNA Polymerase combined with QIAGEN PCR Buffer 
reduces pipetting - so you save time and minimize the ensures high specificity in the first cycle and throughout 
risk of error or contamination. your PCR. 

d ~ o h n t  a m p l i i  in d Ease of use and high specificity make HotStarTaq Master 
Use HotStarTaq Master Mix for all your PCR applications. Mix the ideal solution both for projects involving large 
Little or no optimization is  needed, even with previously numbers of samples and for your most demanding 
optimized systems. applications. 

High specificity in an easy-to-use format - 
let the HotStarTbq Master Mix Kit simplib all your PCR! 

The HotStorTaq Master Mix Kit is sold under licensing arrangements with F. Hoffman& Roche kl, Rahe Mdewkr Syskm, Inc. and The PerkimElmer Corporation. The PCR process is covered by 
U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by H&n& Rahe AG. 
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It's our total dedication to improving productivity, 

whether you're developing assays or decontaminating 

fluids. It's our focus on fitting a system to your 

application, from designing screening plates 

compatible with your robots to customizing lab 

water systems to your particular process. And 

finally, it's our expertise in microbiology, biochemistry 

and analytical science, as well as the knowledge 

reflected in the design of our products, the clarity of 

our manuals, the substance of protocols, and the 

breadth of our live and on-line support. Put our pure 

science to work for you. Call 1-800-MILUPORE. 

r visit.www.millipore.coi 

:opyright '©1998 Millipore Corporate 
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h b r  m . ~ x ~ r e s s i o n  and Viral Tit@ 
The HCMV Ig (human CMV immediate-early) 
~romoter provides higher viral titer through r ' 

;im~le transie tra fection in packaging cel 4 2  
rsatile C struetion of Viral ' Vectors 

S m e c t o r  size (2,982 bp) derived from 
MLV allows insertion of larger DNA fragments, 
while the multicloning site facilitates a 

1 
I fragment variety. 

More Handling Convenience 
The antibiotic selective Neor marker gene is 
included with the minimal SV40 promoter 
downstream from the inserted gene. 
Furthermore, the backbone plqsmid, af pf '"1 8 
r--./ides more ease iticSccIStbre handtiny " 
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Modified for More Advantageous and F.-* 
Safer Gene Transfer into Mammalian Gas A*d 
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Polybrene Method1) 
DON-AI Conventional I _---- =tecoateddish(35 m$) 

,,~,l'oNeCUtt 
(PA& it  TI nnk n-5 mnlvial. Code # T I  008: 2.5 malviall 

RetroNectinm Dish 

' D e v e l o p c d b y V i i M ~ P s d a c ~ ~ O r e P )  
(1) Yu et aL (1998) Patent filed (2) Kim et aL (1998) J V M  72 (2) 994-1004 

" All the above d u c t s  are intended for Research Use Only. Not for Use in Dbgmstk or -c Procedures. 

TAKARA SHUZO CO.,LTD. 

BIOMEDICAL GROUP 
-nZ%P&%n- 



Tired of Ethanol 

The DYNAPURETM Dye Terminator 
biomagnetic separation for the ra 
your sequencing reactions. 

lMPROVaS RESULTS S e s u e n C i n s R ~  
Better resdution, repmduciwe results WithBiOmybdRkners 

1 b a c k g m ~  notm dus to efficient and 

dye terminator cycle quendng 

~n*Separationof 
Avoid labor-intens Dymbmds*/ DNA Complex ate Removed by Just 

wW DyRal MBC' Magnet b r i n g  off Supemata 

m i -  - m A a 5 Delaware Drive 
Lake Success, NY 1 1042 
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Choose the standard: GCL 
Used by over 30,000 scientists at more than 600 institutions 
worldwide, the GCG Wisconsin Package" is the sequence 
analysis package of choice. Scientists choose the proven 
technology of the Wisconsin Package for its: 

BreadthofAdySis 
Only the Wisconsin Package offers you the power and 
flexibility to choose from so many analyses: 

database searching sequence assembly 
sequence comparison protein analysis 
pattern searching evolutionary analysis 
primer selection secondary structure prediction 

Strength in Database Access 
Proprietary in-house data as well as purchased databases 
can be formatted for accessibility in GCG or FastA formats. 
Databases included with the software are: 

GenBank EMBL 
SWISS-PROT~ PIR 
REBASE SP-TREMBL 

The GENESEQm patent sequence database is available 
separately from GCG or Oxford Molecular. 

The convenience and accuracy of bimonthly updates to the 
public databases are available from GCG for an additional fee, 

EaseofU8a 
Choose from three optional interfaces: 

SeqLabe. Based on X Windows, SeqLab provides superior 
sequence and feature editing and annotation. 

SeqWebe. Use your web browser to analyze data on your 
desktop. Analysis results contain links to sequence 
resources in the databases and on the web. 

Batch. Scriptable command lines provide the ability to 
do repetitive and numerous analyses. 

F r a m e w 0 r k I Extensions enable you to join 

in-house, third-party software, such as CLUSTAL W, 
WU-BLAST, SPS SWATM, SPS Cross-Matchm, and 
SPS PhrapM within SeqLab to provide a common 
interface and easy access to all users. 

For more information about Oxford Molecular products For more information about GCG products: 
tel: 1-800-876-9994 9 i-Q tel: (608) 231-5200 
http:l/www.oxmol.comlprods/bio http:llwww.gcg.comlframework 
e-mail: products@oxmol.com - email: framework@gcg.com 
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3-0 Data Maps Enhance the 4th Dimension: Time. 
The new ultra-sensitive Finnigan LCQTM DECA takes you to a 
new dimension in complex analyses with 3-0 MS/MS Data 
Maps. This powerful new technique draws together 
Finnigan's technology innovations in several areas: 
ultra-sensitive MSn analysis, intelligent instrument control 
and advanced data reduction and display. 

The LCQ DECA'S state-of-the art MSn ion trap mass 

and specificity. Efficient data acquisition is enabled with 

'id 
analyzer generates structural data of unparalleled sensitivity The Finnigan LCQ - includes 

unique data reduction tools for 
managing and interpreting multi-stage 

Finnigan's proprietary Intelligent Data Dependent techniques, MSM data. 

and elegant data analysis utilizing the 3-0 MS/MS Data 
Bmser.  These outstanding innovative technologies typically 
reduce analysis time from hours to minutes! 

The ultra-sensitive LCQ DECA builds upon our classic LCQ, 
the most successful LC/MS of all time. It adds an order of 
magnitude in performance to the ruggedness and reliability 
that you've come to expect. 

For details on how the LCQ DECA can improve analyses in 
your laboratory, call your nearest ThermoQuest representative, 
or visit our website. 
awm.fi.nnigan.com 
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Detection ~echnology 
" - -a-- - ' a a i l  Ends With 

20 Y m  of Detedn hpertbe 
2 Carsl Ct., 60YhaBar0, YD 20?&4174, USA 
-1 67 (US.) a 301-948-7755 
hr: 301-Wl69 

Workbooks inside 
Oriain 
U w W ~ ~ = w * b  

#or Ivory Susk 
~ L d r i r s r ~ m t d I l w r r r w l l r l  
~ d y s i s ~ y a r n l - r l ~  

Dr. Borry Simon, Ph. D. 

Microcal" ;:o!:y;;:, 998 

Micmcal Software, Inc On Rwndhouw P l m  Northampton, MA 01060 USA 
TEL: 4135862013 FAX: 419585012S EMAIL: Inia@mlcmul.com 

Ongln IS a t a m  of Mlcrocal All nher Ward ard pfcducl names are trademarks of mew 
respeawe mnws NSTL makes no recommerdatm or endonemerlt of any product 
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T H E N  

Q U A L I T Y ,  

S E R V I C E  

R E L I A B I L I T Y  

Boehringer Mannheim Biochemicals ha 

What's in a name? If the name happens to be 

Boehringer Mannheim, the answer is excellence. For 

more than 50 years, researchers worldwide have 

looked to us for superior product quality, outstanding 

customer service, and corporate reliability. Even 

though our name is now changing, you can continue to 

rely on the same products, people, and promise of 

excellence you always have, plus something new. 

S E R V I C E  

R E L I A B I L I  - 
m 

I N N O V A T I  

w o m e  Roche Molecular Biochemicals 

IBgrjoiing forces with Rodpe, we can now offer you the 
banefits of one of the health care industry's largest 

tm@mMs in pharmaceutical and diagnostic research 

a m l ~ ~ s ~ ~ m m ~ t o C n r w w a t i o n ,  
paired with our quality arid mt&biii, is already reswWng 
in new, better sol- fw your lab. Lo& fix them on our 
- t i e , m c x # ~ , i n o w ~ ~ ~ ~  

you see cur new name, Racks ?ddee&w-. 
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Xff'eI))e S m n  f r o ~ l  T w x .  Because the mnners of optimized to generate relevant hits -st specific targets. 
the drug discovery race will be those &g to go to extremes. 

Only Xtreme Screen meets the demands of the front-runner. 
Extreme assay senslh~ity. Extreme throughput. Resulting m Teaming with Tropix to further your high throughput screening 
extreme biologically relevant mformahon. and/or asay development program can shrink costs and effort, 

Xtreme Screen u the one semce that dehven it all-at a run ultimately speeding you to market. 

rate of over 100,000 assays a day. Proprietary chermlumnescent Pick up the pace. P~ck up the phone. To receive a h e  
technology and detection methods. Advanced automahon.And a information podolio on Xtrcme Screen, call 800-542-2369 
sohd track record of desigrung cell-based assays and custom assays in the Umted States or the PE Biosystems office near you. 

S C R E E N N  

Assay Development and High Throughput Screening Servicer 

F€ D W I W T ~ S  
4 1  wlgglns Avenue USA Canodo 

Mlss~ssauga Ontarlo 
La t fn  A m e r ~ c a  

Bedford Massachusetts 01730 Foster Cjty CA M l a m ~  FL USA 
PE Biosystems 

USA Tel 800 668 6913 A DlVlSlON OF PERKIN-ELMER 
Tel 800 345 5224 

905 821 8183 
Tel 305 670 5310 

T e l  781 271 0045 6505706667 
Fax 905 821 8246 

Fax 305 670 4349 
800542 2369 Fax 650 638 5884 

Fax 781 275-8581 J o p o n  
A u s t r o l r a  

E-mall. ~ n f o @ t r o p ~ x  corn E u r o p e  C h ~ b a  
Vlctorla 

Langen, Germany 
Tel (0473) 80 8500 Tel. (800) 033 747 

Tel 49 6103 708 301 
Fax (0473) 80-8505 

(61) 3 9212 8585 
Fax 49 6103 708 310 Fax. (61) 3 9212 8502 
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At Last... Spt&r@-er PerCwnunce 
1~ a 8g Sample Famat: 
190 -1000mwdenghrmge  

Spectral scanning, kinetics, and endpoint reads 



c ChipReader" is thefirst biochip imaging system to ojier simultaneotrs reading of up to 5 dtj-erentfluoresrent dyes. 

hipReader is a high-sensitivity G reat e ~ t  Fiexi bi lit- Easy TO Run; User Friendly 
laser confocd system for imaging micro- ChipReader's modular design accommo- To optimize experiment performance. 
array biochips+ It offers an array dates your changing needs. Use standard parameters such as speed and number of 
speed and efficiency benefits. slides, stainless steel cartridges, or 3" x 4" scans can easily be set using ChipReader's 

Highest Sensitivity (76 x 98 mm) glass plates. ChipReader icon driven Windows NT software. It can 
can read glass substrates with the array be integrated with your lab automation 

Our ~-d-romatized objective lens provides printed on the top or bottom, wet or dry systems and is Y2K compliant. 
the highest collection efficiency available. - with or without a cover glass! It can dso Contact Beverly Giammara, 1-800-933-9011 

read silicon, plastic and nylon substrates. 
Highest Throughput Viiit US at www.viaekca 

ChipReader works up to 20 times faster Smallest Footprint Available 
than competitive products. The high- Measuring just 11" in length, 9" in width, 
speed scanning mechanism reads up to and 12" in height, there is no greater 
5 different dyes simultaneously, over a space-saving imaging option for your LEADING THE WORLD IN 
20 x 20 rnm area, in less than one minute. microarray biochips! PRECISION LASER APPUCATIL. -3 
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RECENTLY, 
MORNINGSTAR CALLED 

us CHEAP, 
IT'S NOT EVERY DAY 

YOU GET A COMPLIMENT 
LIKE THAT, 

11 financial companies charge operating fees A and expenses-some more than others. Of 
course, the loxver the expenses you pay, the better. 
That way, more of your money goes where it 
should - towards building a comfortable future. 

\Ye make low expenses a top priority. 

As the largest retirement system in the 
world1-a nonprofit company focused exclu- 

sively on the fillallcia1 needs of the educational 
and research communities - our expenses are 

among the lowest in the insurance and mutual 
fund industries! 

In fact, T1X.I-CREF's 0.31°/0 average fund 
expenses are less than half of the expense charges 
of comparable funds.' It's ~ v h y  Alorningstar- 
one of the nation's leading sources of annuity and 
mutual fund information - says, 'At that lei-el 
[TIAX-CREF] is cheaper than any other 

[variable annuity] policy, and is even compet- 
itive with the cheapest mutual fund complexes, 
though it offers far more benefits."-' 

"TW-CREE sets the standard in the 
financial services industry." 

Of course, expenses are only one factor to 
consider when you make an investment decision. 

Alorningstar also noted our commitment to 
"consumer education, service" and "solid 
investment performance." Because that can 

make a difference in the long run, too. 
At TILM-CREE xve believe people ~vould  

- - 

lilce to spend more in retirement, not on their 
retirement company. Today, over two million 
people count on that approach to help them 
build a comfortable and secure future. So 
can you. To find out more, call us at 
1 800 842-2776. T.lTe'd consider it a compliment. 

Ensuring the future W for those who shape it. 

1. Based on $200 billion in assets under management 2. Sioir0hi.d c:P.,.,i.:i i i i.irri.oiii.., R~iiiy~diiiilyii.~, 1998; Lipper :inalytical Services, Inc., 
L~/~/~~~~~-Dii~i/oi:~'Ai~~~l~,/~t~~i/Ijti/~~ 1998 (Quarterlj 1. 3. Of the 5,448 \.a, iable annuities tr aclied by 3?.orningstar, the average fund had total fees 

combining annual expenses of 0 82Oo plus an insurance expense or  1.2790. Source: S io~ .n inp i t a~ ,  lnc., for periods ending 11/30/9S. 
4. Source 3lornlngstar Princ~pia I ; l i , r i ihL .iirirrir/ie,r Lttl 1 1/30/98. 

TI ,L\-CREF expenses a l e  subject to change and are  not gua~anteed for the Suture. Past performance is no guarantee of future results 
TI ,L\-CREF Indrvidual and Institutional Sel\.iies dismibutes C R E F  certificates 2nd interests in the TI,L\ Real Estate Account. 

For more complete information, ini lud~np charges and expenses, call 1 800 842-2776, extension 5509. for the prospectuses. 

\ Read them ca~~ei;~l ly beibre you in\ est or send money i . 9 9  / 
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9 ACS WeP Editjqns b r i n o r i t i c a l  k n a w j e d g - t o  you' th rbuwinnbva t i ve  .. - - . c 

* k a t u r e s i u r  as: ? .* 
- . -  . - .  . . - . .  

i' ' . . . ... . . . fu l l y  edited ;rticles w i t h  
-and links read? enlie, 

Gywhe re  from'two weeks t o  three months 
bsfore the  article is available in print. 

'b 
a Free e-mail 

* announcements o f  newly . 
available Articles ASAP f rom "" 
thhACS Web Editions journals of \ 
your choice. The ASAP Alerts e-mail 
message contains complete 
bibliographic information and the 
direct URL link t o  the ful l article. 

If you o r  your  l ibrary d o  n o t  
I subscribe t o  a specific journr '  

you can still ge t  the  inform- 
1 

. : 
ation you need instantaneously m' 5 .  
through Articles on Command. 
Search t he  entire ACS Web 8 *@ .. . . '1 
Editions archive all t he  way back t o  January 1996 by  joumd, . . *.. ., - 
author, title, keyword, year, page number, o r  m a n u ~ c r i ~ t ~ u r n b e $ * ~ . ~ '  : ; 
Choose exactly what  you  need, and Aiticles on Command f l l  deJiker. ' 

online access t o  the  article directly t o  you  fo r  only $25 perbrticleivia 
online Mastercard o r  Visa purchase. .t .' 

Browse and iearch'across a 
specific journal o r  across all ACS Web Editions publications by  author, 
title, keyword, abstract, table o f  contents o r  year. 

. - . - SACS articles 
LU cited in an ACS article are l inked t o  each other. 

LINKS TO OTI . , . : .  Several journals connect t o  outside 
databases, including PubMed, Medline, GenBank, and Protein Data Bank. 

. . a .  . e ~ d d i t i o n a l  information o n  experimental 
procedures is provided online a t  n o  extra charge. 
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I setting Industry 
I 

standards in ease of 
use, speed, content, 
and delivery! 

1 
'.4 million+ hi ts in 1998 

- .3 million+ articles d o w n  
loaded in 1998 
Server u p  98.41% o f  the  
t ime 
20,000 Articles ASAP 

I 
delivered 
80-100 articles p u t  u p  daily 
Creating quality electronic 
journals since 1986 



Need transfection-grade plasmid? 

NucleoBond AX cartr~dges contaln a h~ghly 
effectlve an~on-exchange restn for superlor 
plasmid purification. NucleoBond AX 1s man- 

1 ufactured using the stricte. qualiw standards 
under IS09001 guidelines and is guaranteed 
free of RNase and DNase. 

Plasmid purified using NucleoBond offers 
better transfection efficiencies than plasmid 
purified by other methods. Plasmid was intro- 
duced into cells by either calcium phosphate 
or liposome-mediated transfection. Anion- 
exchange purification is a safe, effective, and 
time-saving alternative to CsCl purification. 

NucleoBond Plasmid Purification Products 

contain a patented anion-exchange resin* 

that provides superior plasmid purification in 

familiar, easy-to-use, gravity-flow cartridges. 

Plasmid purified using NucleoBond is ideal for 

demanding applications such as transfection, 

cloning, and sequencing. For reliability, perfor- 

mance, and price, NucleoBond sets the new 

standard for purification. Call 800-662-2566 

(CLON) or contact your local representative. 

European Patent 10496822. 

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 3523 9777 Fax: 03 3523 9781' 
Aurtralia: 61 7 3375 1186 1 Austria and Eanam Europe: 43 1 889 1819 8 Balgiumlluxambourg: 0 800 1 9615 
Canada: Now call CLONTECH direct 8W 6622566 8 China: BEiJlNG YUANGPING BIOTECH 86 10 66187551; 
GENE CO. LTD. 021 6474 6700; SINO-AMERICAN BIOTECH CO. 86 21 6402 2371 8 Czech Republic: 420 19 

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

7%5214 8 Egypt 202 349 6311 8 Finland: 358 9708 596 19 1 Fnnce: 33134 602424 8 Gemany: CLONTECH 
GmbH 49 6221 34170 m Graau: 301 51 53882 I Hong Kong: 85226466101 8 Hungary: 36 1 2BD 3728 I India: 1020 East Meadow Circle. Pal0 Atto. California 94303 USA 
91 11 54 21714 1 Ime l :  972 49960595 8 Italy: 39 55 5 001671 8 Japan: CLONTECH Japan Ltd. 61 3 3523 9777 
I Korea: 62 2 556 0311 8 Malaysia: 803 777 261 1 I Mexico: 525 281 4716 I Thn Nntherlmda: 31 33 495 00 94 Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1064 
1 Norway: 47 22 421 520 8 Portugal: 351 361 36 20 I Scandinavia: 46 6 726 W 65 8 Singapore: 65 775 7284 
8 Spain: 34 9 1 630 0379 1 SwiQerland: 41 61 272 3924 1 Taiwan: 886 2 27202215 8 Thailand: 662 530 3804 4 E-mail: tech@clontech.com ordersQclontech.com Internet: hnp://www.clontech.com 

Turkey: 90 216 365 8321 8 United Kingdom: CLONTECH UK Ltd. 44 1256 476500 rev UlB9 0 1998. CLONTECH Laboratories, Inc. 1 ~ ~ 7 9 2 1 5 1  
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