1
2

R‘h’:AN &SOQ}A

A Ame




STCAITTIS

STATISTICA (automatically configures itself for Windows 98/NT) = A complete data
analysis system with thousands of graphs integrated with all procedures = DDE, OLE
client/server, customizable AutoTask toolbars = The largest selection of statistics and graphs
in a single system; comprehensive implementations of: Exploratory techniques; multi-way
tables/banners; nonparametrics; distribution fitting; regression; general nonlinear estima-
tion; logit/probit; general ANCOVA/MANCOVA; GLM and Generalized LM; partial least squares
analysis; variance components; discriminant; log-linear; correspondence; cluster, confirma-
tory/exploratory factor analysis; multidimensional scaling; classification trees; canonical cor-
relation; item analysis/reliability; survival analysis; time series modeling/forecasting; structur-
al equation modeling, Monte Carlo simulations; and much more = On-line comprehensive
introductions/overviews, over 3 hours of multimedia step-by-step examples = Stats Advisor
expert system = Workbooks with AutoOpen documents = Extensive data management facili-
ties (fast spreadsheet of unlimited capacity with formulas, Drag-and-Drop, AutoFill, Auto-
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard support, DDE links,
hot links to graphs, relational merge, data verification/cleaning) = Powerful STATISTICA
BASIC language (professional development environment) with matrix operations, full graph-
ics support, and interface to external programs = Batch command language, editable
macros, “turn-key” automation = Open Architecture: custom-designed procedures can be
added to toolbars = All output displayed in Scrollsheets™ (customizable, presentation-quality
tables with instant 2D/3D/multiple graphs) or word processor-style (unlimited) editor with
text and graphs = Extremely large analysis designs (e.g,, correlations up to 32,000x32,000) =
Megafile Manager with up to 32,000 variables (8 Mb) per record = Unlimited file size;
extended/quadruple precision; unmatched speed = Exchanges data/graphs with other appli-
cations via DDE, OLE, or extensive file import/export facilities (including ODBC access to vir-
tually all databases and mainframe files) = Internet/HTML support = Hundreds of types of
graphs = Facilities to custom-design new graph types and add them to menus or toolbars =
Advanced drawing tools (e.g., editing of complex objects in 32x zoom mode), compound
OLE documents, Multiple-Graph AutoLayout Wizard, page layout control; unmatched speed
of graph redraw = Interactive rotation, perspective and cross-sections of 3D displays = Large
selection of tools for graphical exploration: animated brushing, fitting/smoothing, spectral
planes, projections, layered compressions = Price $1095

Quick STATISTICA = A subset of STATISTICA; a selection of basic statistics and
the full graphics capabilities of STATISTICA = Price $495

STATISTICA Neural Networks (interfaces with but does not require S7A-
TISTICA) = The most comprehensive and user friendly NN application on the market =

Unique Intelligent Problem Solver (IPS) network wizard = Endless array of statistics, charting
options, network architectures and training algorithms = Price $795

STATISTICA Power Analysis (interfaces with but does not require STA7IS-
TIC4) = A comprehensive, extremely precise, and user-friendly research tool for analyzing all
aspects of statistical power and sample size calculation = Price $495

STATISTICA Industrial/SPC Solutions = A comprehensive selection of
the most flexible, customizable tools for quality control and improvement applications (ISO
9000), including extensive implementations of: » Quality Control Charts Price $695 =
Process Analysis* Price $495 = Design of Experimenis* Price $495

*These add-on products require STATISTICA, Quick STATISTICA, or QC Charts.

STATISTICA/Macintosh = Quick version also available = Price $695

STATISTICA Enterprise Versions: SEWSS (SPC) and
SENS = Data warehouse integration, extensive groupware functionality.
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Overseas prices 25% higher. Domestic sh/h $12; 30-day money back guarantee.

STATISTICA has received the highest
rating in EVERY comparative review of
statistics software in which it was
featured, since its first release in 1993.
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StatSoft GmbH (Hamburg, Germany), ph: +49-40-468866-0, fax: +49-40-468866-77

StatSoft Polska Sp. z o.0. (Krakow, Poland), ph: +48-0601-414151, fax: +48-012-4225100
StatSoft Pacific Pty Ltd. (Melbourne, Australia), ph: +613-9521-4833, fax: +613-9521 4288

StatSoft Brazil Ltda. (Sao Paulo, Brazil), ph: +55-11-441-4870, fax: +55-11-4227-4293
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DN PLUS™

COMPETENT CELLS

Solving your protein expression problems

When you need to produce recombinant protein, an E. coli
expression system is always your first choice because it is fast, simple
and provides extremely high yields. The only problem is when it
doesn't work. One common reason for failure is that the ratio of
codons used in the heterologous gene product is different than the
available tRNAs in E. coli. This is called codon bias.
Low or nonexistent protein synthesis, early
termination and misincorporation of amino acids
in the expressed protein are common symptoms
of this problem.

To solve this problem, Stratagene has created
the BL21- CodonPlus™-RIL strains*. These E. coli
strains contain extra copies of the E. coli argU,
ileY, and leuW tRNA genes. These particular codons
are frequently used in other species, but
infrequently used in E. coli. This modification

| BL21 (DE3) cells
E .

Cuftures containing

TECHNICAL

FAX: 512-321-3128
STRATAGENE EUROPE
United d,
G and The

ORDER: 00800 7000 7000

TECHNICAL SERVICES: 00800 7400 7400
FAX: 00800 7001 7001
Austria

ORDER: 0660 312 526
TECHNICAL SERVICES: 017 956 7036
FAX: 0660 312 527

INTERNET

EMAIL: techservices@stratagene.com
WEBSITE: www.stratagene.com
*Patents pending
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expression

different proteins (A,B or C) were induced at mid-iog
growth with IPTG. Cell lysates were separated by SOS-
PAGE and visualized with Coomassie blue staining.

allows for a high-level expression of proteins that are difficult to
express in conventional E. coli hosts due to the codon bias of the
gene of interest.

The BL21- CodonPlus-RIL strains can eliminate the need to move
the gene of interest into eukaryotic expression systems or perform

tedious site-directed mutagenesis to correct the

B S it colls codon bias.
F . Eliminate expression problems

caused by codon bias
* Protease deficient for high-yield

protein expression
» Use with all E. coli systems -

T7, tac or lac promoters

* Simply the best cells
for protein expression! §

Visit our website at &
www.stratagene.com
for more detuails!

i vecforswﬂhoneo!



VOLUME 285

Science

www.sciencemag.org

27 AUGUST 1999

NUMBER 5432

COVER Forelimb bones (longest, ~19 ¢cm) and jaw (~8 cm) of a
new partial hominoid skeleton from an ~15-million-year-old site at
Kipsaramon, Kenya, superimposed on a digital elevation model of
western Kenya and eastern Uganda. The skeleton represents a new
genus, Equatorius, and will help clarify the origins of the group that
includes humans and the living great apes. [Photos: Steven C. Ward]
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With AKTA™design, you can perform any type of purification
with ease, speed and confidence. Now we've made it a
fraction better.

AKTAdesign

Expanded. Upgraded. Improved. Based on input from thousands
of users, AKTAdesign has just evolved another step.

We've added a new fraction collector with improved tube capacity
and spill-proof collection at any flow rate. So you can use a
variety of vessels from micro-plates to large bottles.

A new sample pump simplifies the process of loading large
volumes directly onto the column. The new version of the
control and evaluation software, UNICORN™, makes it easier
than ever to perform any run, from lab to production scale.

And there’s a new system for truly simple purification of proteins:
AKTAprime. It combines preprogrammed methods with dedicated
columns, giving you pure proteins at the touch of a button.

For over 40 years, we've been working continuously on giving
you better protein purification results, faster and more easily. To
find out about the AKTAdesign family in a fraction more detail,
visit www.apbiotech.com/akta

AKTAdeSin
ore thau a
Hown better.

/
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L amersham pharmacia biotech
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USING A

Up to 100X increase

in DNA probe
L ULTRAhyb™
sensitivity; MouseTt Total RNA (2
20X increase in 0125 20

RNA probe sensitivity

No additional
background

with increased
S - d 4 hour exposure 40 hour exposure
hybridization signal
. Protocol from Protocol from
Current Protocols' Molecular Cloning? QuickH)fb® ExpressHyb®
Rare messages 20 05 Q125 20 05 QI 20 05 0I5 20 05 0125 20 05 0I5 20 05 0I5 20 05 0I5

now detectable
in Northerns
o 4 hour exposure 40 hour exposure 4 hour exposure 40 hour exposure 4 hour exposure 40 hour exposure 4 hour exposure 40 hour exposure
Ideal f N ! ULTRAhyb™ detects a signal in hours, compared to days using competitors’ hybridization solutions.
eal for ortherns, Duplicate Northern blots were prepared using mouse thymus total RNA. Each blot was hybridized with a DNA
Southerns, probe to p53 at a concentration of | x 10° cpm probe/ml hybridization solution. Incubation and washing conditions
were as per protocol for each solution. The ULTRAhyb hybridization was incubated overnight. Blots were exposed to

dot/slot blots film for the indicated times.

an d m | ot roal"l"ays 1. Current Protocols in Molecular Biology, 1994. Ausubel, FM. and others, editors. John Wiley & sons, Inc.
2. Molecular Cloning:A Laboratory Manual, 1989. Sambrook, J. Fritsch, E.F, Maniatis, T. Cold Spring Harbor Laboratory Press.

QuikHyb and ExpressHyb are registered trademarks Stratagene and Clontech, respectively.

bio

THE RNA COMPANY
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STAYING SMALL

Many technologically important metal ox-
ides perform better as their crystallite and
pore sizes decrease, but grain size usually
increases during the firing of precursor
sols.Wu et al. (p. 1375) show that treating
the precursor sols with a reagent that
scavenges hydroxyl groups can limit in-
creases in grain size for oxides of tin, tita-
nium, and zirconium, apparently by avoid-
ing agglomeration through interacting hy-
droxyls and by nucleating extremely small
silica particles that inhibit grain boundary
motion. Treating the precursor sols dra-
matically improved the sensitivity of tin
oxide sensors for carbon monoxide.

PROCESSED PARENTS OF
METEORITES
Meteorites represent our most abundant
samples of extraterrestrial materials, and
among the different classes of mete-
orites, the chondrites are assumed to
represent the most primitive materials
from other objects in our solar system.
Chondrites can provide important clues
about aqueous alteration processes that
occurred on parent bodies present in the
early solar system (see the Perspective
by Clayton). Zolensky et al. (p. 1377) an-
alyzed halite (NaCl salt) aggregates that
they found within a pristine, H-group, or-
dinary chondrite that fell in the dry, west
Texas town of Monahans in 1998. The
purple halite crystals contain KCl crystals
and fluid inclusions of NaCl and KCl
brines that formed while the material
was still part of its parent body. This
finding suggests the presence of flowing
water on the parent body, and therefore
the aqueous alteration, occurred on the
parent body when this chondritic matrix
was formed. Carbonaceous chondrites
may represent primordial material
formed in the solar nebula, mainly
through condensation of minerals from
the hot gas and dust. Brearley (p. 1380)
examined Allende, the most extensively
studied of all of the carbonaceous chon-
drites, with high-resolution transmission
electron microscopy and identified
nanometer-sized grains of pentlandite
(an iron sulfide) and amorphous carbon
within the iron-rich olivines of the ma-
trix material. This assemblage could not
have been formed by condensation in
the solar nebula, and the author suggests
that these olivines formed by dehydra-
tion of serpentine on the parent body.
Thus, rather than being the classic exam-
ple of nebular condensation, Allende may

have been more extensively processed on
its former asteroidal home than previ-
ously thought.

PERSISTENT d-WAVES
It has been established that the pair-
ing of electrons in the hole-doped
high-temperature superconductor
yttrium barium copper oxide well be-
low the transition temperature 7. do
so with a d-wave symmetry. There is,
however, little data to show how the

pairing occurs at temperatures near
T. —an important region to under-
stand if a correct theory is to be de-
veloped. Kirtley et al. (p. 1373) used
a modified superconducting quan-
tum interference device, or magnetic
microscope, to monitor the half-
integer magnetic flux quantum, a
signature of d-wave pairing. They
show that it persists all the way up
to T, thus providing direct evidence
that the superconductor is predomi-
nantly d-wave.

HOMINID ORIGINS

The clade containing the great apes and
humans apparently arose in the middle
Miocene, about 15 million years ago.
Ward et al. (p. 1382) describe a new ho-
minid from Kenya that apparently repre-
sents a member of the stem radiation of
this clade and allows grouping of several
enigmatic fossils into a new genus. The
hominid skeleton contains not only large
parts of the jaw and many teeth, but also
many other bones including several ribs
and parts of the arms and hands (see the
cover). The size of these bones suggests
that the hominid weighed about 27 kilo-
grams. This fossil may provide a link be-
tween early African and Asian hominids,
as discussed in a news story by Zimmer.

LEAVES THAT BEAT

THE HEAT
The Triassic-Jurassic (T-)) boundary marks
the third largest faunal mass extinction in
Earth history. There was also a 95%
turnover of floral species. Based on fossil
leaf anatomy, McElwain et al. (p. 1386) re-
construct the environmental conditions at
the T-] boundary, in particular CO, con-
centrations and climate. They suggest that
a large greenhouse warming effect im-
posed a severe selective constraint on
plants, such that only those with narrow,
dissected leaves could avoid lethal leaf
temperatures.

AGE-OLD EXPRESSIONS

As organisms age, their cells and tissues
change in numerous ways. Now Lee et al.
(p. 1390) have started to define the
molecular basis of these changes with the
aid of DNA arrays. By examining the ex-
pression of a battery of 6500 genes in
mice, they see that, with age, genes asso-
ciated with the stress response are ex-
pressed more, and those that control gen-
eral metabolism or biosynthesis are ex-
pressed less. However, when the mice are
fed fewer calories (a treatment that is
know to increase life span), these the old-
er animals retain the younger pattern of
gene expression—another finding in favor
of a leaner diet.

SPERM AND SELENIUM

In mammals, selenium is required for
male fertility—selenium deficiency re-
sults in impaired sperm motility. Previous
studies indicated that the sperm mito-
chondria-associated cysteine-rich protein
(SMCP) is the selenoprotein that func-
tions in male fertility. Ursini et al. (p.
1393; see the news story by Strauss) now
show that phospholipid hydroperoxide
glutathione peroxidase (PHGPx), and not
SMCP, represents the selenoprotein neces-
sary for sperm maturation. PHGPx is en-
zymatically active in early spermatogene-
sis but inactive in mature spermatozoa.
During the latter stage of spermatogene-
sis, insoluble PHGPx is a structural protein
that, when absent in conditions of seleni-
um deficiency, may explain defects in
sperm structure and motility.

A GLOBAL ANALYSIS REVEALS
NEARBY EFFECTS
The way in which ecological communities
respond to removal or addition of species
or resources is an important—and contro-
versial—route to understanding ecosys-
CONTINUED ON PAGE 1327
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Cloning Long PCR Products?
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Even this guy knows—efficiency means
getting results with minimum effort. And
that's what you'll get with the TOPO™ XL PCR
Cloning Kit. This one-of-a-kind kit allows
you to quickly clone long (3-10 kb) PCR
products and get up to 80% recombinants.

Time-Saving Ligation. The TOPO™ XL PCR
Cloning Kit uses the unique TOPO™ Cloning
technology, which takes advantage of
the powerful ligation activity of topoiso-
merase I. The enzyme is covalently bound
to the ends of the linearized pCR*-XL-TOPO
vector. This allows the vector to ligate
PCR products in just five minutes without
the need for synthesis of special primers,
enzymatic modifications, or overnight
incubations with ligase. You'll save an
entire day and get up to 80% recombi-
nants. No other method for cloning long
PCR products even comes close.

Table 1 - PCR Cloning Efficiencies

PCR Product Size (kb)

Cloning Efficiency
48 97%
7.0 80%

10.0 71%

PCR products amplified using Expand™ polymerase were
TOPO™ Cloned into pCR"-XL-TOPO. Cloning efficiency equals
the percent of colonies analyzed which contain an insert.

Efficient Cloning. pCR*XL-TOPO contains
a unique lethal gene that allows positive
selection of recombinant colonies. This
reduces background caused by vector
religation. Only cells that contain vector
with insert will grow. That’s efficient.
You’ll eliminate screening through back-
ground colonies and get great results

with minimal effort.

=
| gl R acto ceds]
% o
\\_\—/M
pCR®-XL-TOPO Vector

43> Represents covalently-bound topoisomerase I

Be efficient. Clone your long PCR products
with the TOPO™ XL PCR Cloning Kit. Order
your kit today (goofy hat not included).

United States Headquarters:
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tem processes. There is abundant theory
and data on these questions, but most of
the data are from freshwater systems. In a
meta-analysis, Micheli (p. 1396) has syn-
thesized data from numerous marine envi-
ronments over a wide range of spatial and
temporal scales. In patterns that are re-
markably consistent across scales, he finds
that the top-down effects of carnivore re-
moval (for example, by marine fisheries)
and the bottom-up effects of nutrient ad-
dition (for example, nitrogen loading to
coastal waters from agricultural activity)
affect adjacent trophic levels but cascade
only weakly through the entire ecosystem.

ADOPTING NEW HABITS

Studies of blue tits in the southern main-
land of France have revealed that one of
two populations—one that inhabits ever-
green oak woodland—is maladapted:
Nesting is synchronized with the peak
abundance of caterpillars in deciduous oak
forest (where the other population re-
sides) rather than coinciding with the lat-
er appearance of food in the evergreen
forest. In this case, gene flow swamps lo-
cal adaptation. Now, Blondel et al. (p.
1399) have discovered an instance of in-
traspecific variation at the microgeo-
graphic scale. On the island of Corsica,
two isolated populations of blue tits only
25 kilometers apart differ in breeding and
morphological traits, each adapted to lo-
cal conditions. Thus, isolation can lead to
local adaptation even in a bird species
that is highly mobile.

A GTP-DEPENDENT
TRANSCRIPTION FACTOR

The class Il transactivator (CIITA) is a global
transcription factor that regulates the ex-
pression of the major histocompatibility
complex (MHC) class [l genes involved in
antigen presentation in the immune re-
sponse. Rather than binding to DNA direct-
ly, it binds to the MHC promoter binding
factor RFX5. Harton et al. (p. 1402; see the
Perspective by Mach) now show that CIITA
is an unusual guanosine triphosphate (GTP)
binding protein, in that GTP binding has di-
rect effects on the protein’s transcriptional
activity. Mutations in CIITA that decrease
GTP binding also decrease its transactiva-
tion activity, but this activity can be re-
stored with analogous sequences from the
small GTP-binding protein Ras. Like some
members of the Ras superfamily, CIITA is
an inefficient GTPase. Functional analyses
show that GTP binding helps CIITA directly
regulate its localization to the nucleus.

FIBROCYTES AS HEARING AIDS
X-linked nonsyndromic mixed deafness
(DFN3) is caused by mutations in the
gene encoding transcription factor Brn-4.
To investigate possible pathogenetic
mechanisms, Minowa et al. (p. 1408; see
the Perspective by Steel) established a
mouse model of the disorder by targeted
mutagenesis. The Brn4-deficient mice
were profoundly deaf and showed a sub-
stantial reduction in endocochlear poten-
tial. There were no gross defects in the
middle ear or cochlear structures, but se-
vere pathological anomalies were seen in
fibrocytes, a population of cells implicated
in the regulation of cochlear potassium
homeostasis. Thus, DFN3 differs from
many other forms of deafness in that it
appears to arise from malfunction of a
nonsensory cell type.

CONTRASTING MECHANISMS
Until now, two types of neuronal adapta-
tion in the visual cortex have been de-
scribed. One is an almost instantaneous
gain control that normalizes cortical re-
sponses, and the other a slow adaptation
developing over seconds. Miiller et al. (p.
1405) describe a novel phenomenon in
response to a short presentation of a
high-contrast stimulus. The time course
of their adaptation is in between the two
previously described mechanisms and is
pattern specific. A stimulus at one orien-
tation will skew the orientation tuning
curve of a complex cell away from the
stimulus orientation. This finding might
be a mechanism for improving the dis-
criminability of subtle differences in ori-
entation for successive eye fixation.

LTD AND INTERNEURONS
Traditionally, long-term potentiation (LTP)
or depression (LTD) studies in the hip-
pocampus have focused on the major
synaptic connections between the princi-
pal neurons, the large neurons within
these areas. However, the degree of fine-
tuning in the brain would be enormously
enhanced if the same type of plasticity
were also possible on the smaller in-
terneurons. Laezza et al. (p. 1411) describe
a mechanism of LTD induction in a sub-
population of interneurons in the CA3 re-
gion of the hippocampus that depends on
the combined activation of presynaptic
metabotropic receptors and calcium-per-
meable postsynaptic AMPA receptors. This
finding adds another dimension to plastic-
ity and potential processing pathways the
mammalian central nervous system.
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It takes clear vision
to become the leading line
of research microscopes
in.America.

And Nikon’s vision has revolutionized microscopy.

The vision is Eclipse. The technology is groundbreaking. ~ better clarity than ever before. Experience the clear vision
Eclipse microscopes, with their CFI60™ optical system, redefine  of Eclipse for yourself. To schedule a demonstration of either
infinity with the longest working distances, highest numerical ~ the E800, E600, or the inverted TE300/200, call us at:
apertures, and widest magnification range and documentation ~ 1-800-52-NIKON, ext. 330.
field sizes ever. Eclipse microscopes have proven themselves
in research facilities across the country. The vision continues...

New high-tech advancements continue to be developed
including our new physiology workstation, the Eclipse
E600FN™ with its unique, easy-to-position, focusing nosepiece.

And you can rely on all the Eclipse microscopes to meet Or, check out the ultimate in digital microscope automation,
the most diverse observation and imaging requirements, with the new Eclipse E1000”

®
www.nikonusa.com ' on-

*Based on the Opto-Precision Instruments Association’s (OPIA)

Fourth Qur. 1997, U.S.A. Microscope Survey REdEﬁ n i ng Infi nity
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Mini-Prep 24
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Plasmid Mini—PrepS High Purity - sufficient for

automated fluorescent and
manual sequencing.

Easy Operation - begin prep
with direct loading of bacteria
culture - no centrifugation step
saves you time.

Consistent Results - up to

6 ug of plasmid per ml.

The Mini-Prep 24 uses a new method of
plasmid purification based on agarose gel
electrophoresis and subsequent recovery
by electroelution. {

The Mini-Prep 24 uses preman-
ufactured sample cassettes that
come ready for direct loading

of up to 2 ml of culture.
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SMART™ cDNA Technology

e Enrich for full-length cDNAs
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SMART cDNA libraries contain more complete ORFs than are found in conventional libraries.

Want the benefits of SMART when doing RACE?
Try the new SMART RACE cDNA Amplification Kit @#xie1-1).

Germany & East Europe: CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511
United Kingdom: CLONTECH UK Ltd. » Tel: 01256 476500 Fax: 01256 476499
Japan: CLONTECH Japan Ltd. » Tel: 03 3523 9777 Fax: 03 3523 9781
Switzerland: CLONTECH AG « Tel: 061 68354 50 Fax: 061 68354 52

Austria: CLONTECH GmbH e Tel: 01 310 6688 Fax: 01 310 7744

Distributors: Australia: 61 7 3273 9100 ® Belgium/Luxembourg: 0 800 1 9815 ® Brazil: 55 11 66940539 ® Canada:
Now call CLONTECH direct « 800 662 2566 ® Chile: 56 2 209 6770 ® China: BELJING YUANGPING BIOTECH » 86
10 68187551, GENE CO. LTD. » 021 6428 7163; GENETIMES TECHNOLOGY * 86 21 6402 2371 W Czech Republic:
42019 7265214 w Egypt: 202 349 8311 = Finland: 358 9708 596 19 @ France: 33134 602424 ® Greece: 301 51 53882
= Hong Kong: 852 2646 6101 ® Hungary: 36 1 280 3728 ® India: 91 11 54 21714  Israel: 972 4 9960595 ® Italy: 39
555001871 ® Korea: 82 2 556 0311 @ Malaysia: 603 777 2611 @ Mexico: 525 281 4718 @ The Netherlands: 31 33
495 00 94 ® Norway: 47 22 421 520 ® Poland: 49 06221 34170 ® Portugal: 351 361 36 20 @ Scandinavia: 46 8 728
00 65 ® Singapore: 65 775 7284 @ South Africa: 27 21 671 5166 ® Spain: 34 9 1 630 0379 ® Taiwan: 886 2 27202215
® Thailand: 662 530 3804 4 ® Turkey: 90 216 385 8321 rev.7/28/%9

Illustration inspired by the art of Charles Demuth (1883-1935).

CLONTECH's SMART™ Technology” is a true
advance that allows you to generate cDNA
that reliably matches the length of your input
RNA. The SMART cDNA Library Construction
Kit #«1051-1) verifiably increases the percentage
of full-length cDNA, allowing you to generate
representative, directionally cloned libraries
without adaptor ligation, from as little as 50
ng of total RNA or as much as 1 pg of poly A*
RNA. To synthesize high-quality cDNA for
subtraction, use the SMART PCR ¢cDNA Syn-

thesis Kit (#0s2-1). Call and order today!

* Patent pending.
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Background picture: Electron cloud of a DNA- and protein complex

Take the easy way out!

Eppendorf has once again come up with the goods: The two-part
Centrifugal Filter Tube system for time-saving and efficient
concentration, purification, desalting and rebuffering of samples.

Maximum efficiency: The invertible filter inserts ensure the
highest possible sample yield and are available with six different
membrane types for cut-off sizes of 4, 10, 30 and 100 kD as well
as 0.22 ym and 0.45 pm.

Unbeatable results: Thanks to the defined retention volume,
300-fold concentrations are possible with no problem whatsoever.
And the special PES (polyethersulfone) membranes guarantee low
protein- and nucleic acid binding.

Immortality: A built-in “deadstop” prevents the concentrated
sample from drying out completely. Safety is also assured by the
Safe-Lock mechanism for 0.5 ml tubes.

New advantage: The tubes are tailored perfectly to the
Eppendorf centrifuge program. Just two parts, but enough for
optimal handling convenience.

In short, the ultra-fine Eppendorf Centrifugal Filter Tube mini
system makes your day in the lab simply perfect.

IDEAL FOR

@® Three sizes for max. sample volumes of 0.5 ml, 4.0 ml and 15 ml
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TRY OUR eCOMMERCE SOLUTION @ www.sigma-aldrich.com

EASY ON-LINE ORDERING

The Sigma-Aldrich PipeLine™ eCommerce
system offers simple, on-line access

to over 200,000 products from the
Sigma-Aldrich brands: Sigma, Aldrich,
Fluka, Supelco and Riedel-de Haén.
Now you can place multi-brand orders
for biochemicals, chemicals, equipment
and laboratory supplies from all of

our brands in a single transaction.

FIND WHAT YOU NEED FAST

With eight different ways to search,
including product name, product number,

A TOTAL INFORMATION RESOURCE

Because we are a manufacturer, we offer
not only quality products but the technical
knowledge and support to back them up.

* Over 90,000 on-line MSDS’s

¢ Qver 2 million on-line Certificates
of Analysis

* Thousands of data sheets and
technical bulletins

®
CAS number, molecular formula and Stop the chase and log on today. %
structure, pinpointing products is a snap. It will make your job easier. SIGMA-ALDRICH

www.sigma-aldrich.com

3050 Spruce Street, St. Louis, MO 63103 » 800-521-8956 or 314-771-5765
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Lexicon Genetics

Paving the way in the post-genomics era.

1 7 b

Let Lexicon Genetics lead you
to discoveries at unprecedented speed.

S-T-V™ Seek-Target-Validation Program

Level 1: Biological Analysis
Level 2: Organ & Physiologic Systems Analysis
Level 3: Pathway Discovery & Analysis

Drug Target Validation Proprietary Technologies Mutant Mice
* High-throughput screening * Cre/Lox * Point mutations
* Phenotypic analysis * Positive negative selection * Conditional knockouts
* In Vivo biological function * Isogenic DNA * Null alleles
* Elimination of false leads ¢ Lambda KOS vectors * Humanized alleles

Contact Lexicon today to get your project started immediately.

Also, check out OmniBank®, Lexicon’s Internet Database of over 50,000
cryopreserved mouse ES cell lines at lexgen.com.

Academic Inquiries \‘% Commercial Inquiries

omniacad @lexgen.com LEXTCON omnicorp @lexgen.com

LEXICON GENETICS INCORPORATED 4000 Research Forest Drive The Woodlands, TX 77381 800/578-1972 Fax 281/296-0749 www. lexgen.com
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never forgot

the

The basic elements of your research - modifying enzymes, ultrapure biochemicals and
reagents — have always been the basics of our business. So while many companies are
pursuing multiple technologies, we are continuing to concentrate on one goal — to supply
you with consistently pure, superior quality enzymes, biochemicals and convenience
reagents. USB also gives you a level of service that is becoming rare in this business. Our
customer service and technical support representatives know our products and your needs.
Superior products. Superb service. Just two of the reasons why more researchers and large-
scale manufacturers are turning to USB. To learn more, visit us at www.usbweb.com. Or call
1.800.321.9322. USB. When you start with better raw materials, you finish with better results.

For your authorized USB distributor outside the United States, contact your local Amersham Pharmacia Biotech office.
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USB Corporation
26111 Miles Road
Cleveland, OH 44128
1.800.321.9322
www.usbweb.com

Susb

Rediscover the chemistry



Introducing

The transfection reagent for the next millennium.

LIPOFECTAMINE™ 2000 Reagent offers the
highest transfection efficiencies and expression
levels for the widest variety of cell lines.

LIPOFECTAMINE 2000 000
Reagent provides:

Highest Transfection
Efficiencies and Activities
« Excellent for transient

and stable transfections
in a variety of cell lines

Poal Aciviy {op Pgalien)
g

LIPOFECTAMINE  Reagent  Reagent  Reagent
2000 Reagent E F 6

Comparison of B-Galactosidase activity in CHO-S
cells transfected with pPCMVsSPORT-Bgal DNA,
¢ Works well for both adherent  LirorecTAMINE 2000 Reagent, and several other

and suspension cell types d fon reagents.

¢ Unsurpassed performance in the presence or absence
of serum

¢ Ideal for cells commonly used for protein expression
(293, CHO and COS, shown above left to right)

Internet Ordering and Information: www.lifetech.com

Rapid, Easy-to-Use Protocol
» Simplified steps for easy automation
* Ideal for high throughput applications

LIPOFECTAMINE 2000 Reagent is part of our full line of
GIBCO BRI transfection reagents, media, selective antibiotics,
cell lines, and DNA purification systems for eukaryotic gene
expression.

Contact TECH-LINE;* TECH-ONLINES* or your
Life Technologies representative for more information on
the transfection reagents of choice for the next millennium.

LIPOFECTAMINE 2000 Reagent 11668-019 1.5ml
11668-027 0.75 ml

LIFE@TECI—NOLOGIESm

Essential Technologies for the Science of Life™

U.S. Academic Orders/TECH-LINE: (800) 828-6686

U.S. Government Orders/TECH-LINE: (888) 584-8929

U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Latin America Orders/TECH-LINE: (301) 610-8709 Canada Orders: (800) 263-6236

These products are for laboratory research use only and are not intended for human
or animal diagnostic, therapeutic, or other clinical uses, unless otherwise stated.
Quantities subject to change without notice. ©1999 Life Technologies, Inc. 99-078CRE
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INSTRUMENTATION, APPARATUS, AND LABORATORY MATERIALS

NEW PRODUCTS

LOW-FLUORESCENCE ASSAY PLATES
| New 96-well assay plates,

Hitachi tested for low back-

sGel:etlc ground fluorescence and
yerems minimal light scattering,
For more

are now available. These
polystyrene flat-bot-
tomed plates have black-

information call
650-615-9600 or

circle 143 -
on the Reader pigmented, opaque walls
Service Card to prevent well-to-well

cross talk and are optical-
ly clear for the passage of laser light. The
plate bottoms are 60% thinner than conven-
tional polystyrene plates, resulting in lower
background fluorescence. Each plate has a to-
tal well volume of 360 L

LUCIFERASE ASSAY SYSTEM
The Steady-Glo Luciferase Assay System
was developed for batch processing of mul-
tiple plates in high-throughput applica-
tions. The Steady-Glo reagent is tolerant of
mixing conditions, evap-
oration, and pipetting
errors. These characteris-
tics help improve assay
reproducibility and ro-

Promega

For more
information call
800-356-9526 or

bustness, features par- circle 144
ticularly valuable when on the Reader
Service Card

working with 384-well
plates. The Steady-Glo
reagent has a half-life of more than 5 hours
in common culture media, allowing multi-
ple plates to be read in 1 to 2 hours with
little change in luminescence.

DNA ANALYZER FOR MUTATION

SCREENING
The WAVE-HS DNA Analyzer provides an
automated, turn-key approach for effi-
cient screening for mutations in genes in-
volved in carcinogenesis and neoplastic
growth. The instrument
combines the manu-

Trans- ;
genomic facturer’'s Temperature
e Modulated Heteroduplex

Analysis (TMHA) with
the sensitivity and accu-

information call
800-369-2822 or

circle 145 racy of fluorescence de-
onthe Reader | tection, which provides a
Service Card

powerful tool for detec-
tion of unknown muta-
tions in heterogeneous samples. The fluo-
rescently labeled mutant heteroduplexes
produced by TMHA can be easily detected
by the analyzer, even in samples in which
the presence of a mutated allele may be
masked by more than 100-fold excess of
wild-type allele. The non-gel approach of

the analyzer makes its technology attrac-
tive for cancer research and other high-
throughout applications.

THIN FILMS BY SURFACE TENSION

The TENSIONER makes
use of surface tension to
create thin films from
polymer solutions. The
sample is placed in the
well of the patent-pend-
ing TENSIONER, which is

International
Crystal
Laboratories

For more
information call
973-478-8944 or

circle 146 L d h f
e ocated at the apex of a
Service Gawd triangle made of thin fil-

aments. Then the mov-
able base is drawn up from the well along
the filament legs of the triangle and a thin
film is stretched across the wire; where it is
then ready for analysis by Fourier-transform
infrared spectroscopy. The TENSIONER is al-

so useful for sampling difficult liquids, such
as acid, glue, epoxy, and cyanoacrylate. It
can be used both as a microscope stage and
for tensile strength testing.

HIGH-THROUGHPUT DNA
CLONING
The Fast-Link DNA Ligation Kit is for high-
throughput DNA cloning. The kit's reagents
are optimized for rapid and efficient ligation
of cohesive-end DNA,
blunt-end DNA, and poly-

hai ti Epicentre
merase chain reaction | gochnolagies
(PCR) products into plas-
For more

mid, cosmid, or lambda li-

information call
braries. Cohesive-end lig-

800-284-8474 or

ations can be performed circle 147
in 5 min at room temper- | on the Reader
Service Card

ature; blunt-end ligations
take 15 min. Ligation of
PCR product containing non-template A
overhangs can be completed in 1 hour. De-
salting of ligation reactions prior to electro-
poration is not necessary.

CYTOKINE-SPECIFIC MRNA
QUANTITATION
Quantikine mRNA assay

is a novel method to i
. . Systems
quantitate cytokine-spe-
For more

cific mRNA at low levels.
It is sensitive, specific,
and accurate without the

information call
800-343-7475 or

circle 148
disadvantages of the tra- on the Reader
ditional mRNA quantita- Service Card

tion methods. It is a col-

orimetric microplate assay that makes use of
either total or polyadenylated RNA. The as-
say can be completed in less than one day
and is suitable for analysis of multiple mRNA
targets on the same microplate.

LITERATURE
Harlan is a product guide

Harlan offering more than 200
%P"aff“e stocks and strains of

b | rats, mice, rabbits, ham-
For more

sters, guinea pigs, gerbils,
cats, beagles, hounds,
mongrels, swine, and

information call
317-894-7521 or

circle 149 s .
e fader miniature swine. The
Service Card guide also includes infor-

mation on Harlan Health
and Genetic Monitoring programs, surgical
and contract services, immunological prod-
ucts and services, flexible-film isolators,
growth and survival data, and laboratory an-
imal diets and bedding.

AAA-Direct Amino Acid Analysis System is
a product bulletin on a new system that
detects amino acids directly with high
sensitivity and without
pre- or post-column
derivatization. The sys-
tem makes use of inte-
grated pulsed ampero-

Dionex

For more
information call
408-481-4223 or

r . . ircle 150
metric detection, a di- gy i

A on the Reader

rect detection tech- Service Card

nique applicable to a

wide range of applications in protein
characterization and food analysis for
monitoring large-scale cell cultures and
fermentation broths.

Newly offered instrumentation, apparatus, and labo-
ratory materials of interest to researchers in all disci-
plines in academic, industrial, and government organi-
zations are featured in this space. Emphasis is given to
purpose, chief characteristics, and availability of prod-
ucts and materials. Endorsement by Science or AAAS
of any products or materials mentioned is not im-
plied. Additional information may be obtained from
the manufacturers or suppliers named by circling the
appropriate number on the Reader Service Card and
placing it in a mailbox. U.S. postage is free.
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MAMMALIAN GENOTYPING SERVICE

The Mammalian Genotyping Service is funded by the National Heart,

Lung, and Blood Institute to assist in linkage mapping of genes which
cause or influence disease. Genotyping is carried out using short
tandem repeat polymorphisms at Marshfield, Wisconsin under the
direction of Dr. James Weber. Capacity of the Service is currently
about 5,000,000 genotypes (DNA samples times polymorphic
markers) per year and growing. Although the Service was initially
established for genetic projects dealing with heart, lung, and blood
diseases, the Mammalian Genotyping Service will now consider all
meritorious applications.

To ensure that the most promising projects are undertaken,
investigators must submit brief applications that are evaluated by a
scientific advisory panel. At this time, only projects involving
humans, mice or rats and only projects with > 10,000 genotypes will
be considered. DNA samples must be in hand at the time of
application. There are no genotyping fees for approved projects.
Application deadlines are every six months.

View instructions online:
http://www.marshmed.org/genetics

Call or e-mail for an application:
(715) 389-3525
cywinsks@mfldclin.edu

Upcoming Deadlines:
September 30, 1999
March 31, 2000
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We've set the

STAGE ..

performance & ¥
price! »

4

The New OptiScan™ Stage
*Economical alternative for routine applications
XY, XYZ and Z (focus) only systems available

*Available with up to 2 filter wheels and 3 high-
speed shutters

*Works with most image analysis programs
*Fits to any new or existing upright microscope

P R l ) R 80 Reservoir Park Drive, Rockland, MA 02370

800-877-2234 «781-878-8442
Fax: 781-878-8736

email: info @prior.com * website: www.prior.com 5/99

Scientific
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The Tool for Exploring the Microworld

The P-2000

Micropipette Puller rapidly

and consistently produces
micropipettes for cell physiology,
nanoelectrospray, scanning microscopy
and other innovative technologies. Pre-programmed to
make quartz probes with tip diameters from nanometers
to micrometers.

Call or write us today for more information.

Actual 1 um quartz capillary tip
fabricated with the P-2000.

Enhance your AAAS
membership with the

Science Online advantage.
Science-S+F

Full text Science —research papers and news arti-
cles with hyperlinks from citations to related abstracts
in other journals before you receive Science in the
mail.

ScienceNOW—succinct, daily briefings, of the
hottest scientific, medical, and gechnological news.

Science’s Next Wave—carcer adyice, topical
forums, discussion groups and expanded pews writ-
ten by today’s brightest young scientists across the
world.

Research Alerts—scnds you an email alert every time
a Science research report comes out in the discipline, or by
a specific author, citation or keywaotd. of your choice.

Science’s Professional Network—lists hundreds
of job openings and funding sources worldwide that are
quickly and easily searchable by discipline, position, orga-
nization, and region.

From the world leader in micropipette technology.

SUTTER

51 DIGITALDRIVE .
FAX:(415)883-0572

NOVATO CALIFORNIA . 94949
EMAIL INFO@SUTTER.COM
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INSTRUMENT COMPANY
. PHONE:(415)883-0128 »‘ AMERICAN ASSOCIATION FOR THE

WEB:WWW.SUTTER.COM

Electronic Marketplace —provides new product
information from the world’s leading science manu-
facturers and suppliers all at a click of your mouse.

Visit Science Online at hitp:/fuwunc.scienceontine.org,

call 202-326-6417, or email membership2@aaas.org
for more information.

ADVANCEMENT OF SCIENCE






