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Introducing a Complete Line of Microplate Counters for
Non-Isotopic Assays

Packard, the company
that revolutionized the
microplate assay market
with its TopCount™
microplate scintillation
and luminescence counter,
introduces three new
non-isotopic microplate
instruments.

FluoroCount™ Microplate Fluorometer is the only
fluorescence microplate counter with a user selectable
external excitation source. FluoroCount gives unmatched
sensitivity for a wide range of assays. Its unique close-
proximity detection design can
be configured for either top or
bottom reading, for both solution
and cell-based assays.

Total System Support for
microplate counters is only as
dependable as the company that
provides it. Packard’s unique
range of luminescence and
fluorescence reagents, its
specialty microplates, and its service
— and applications support will ensure
K the performance you need today

: and tomorrow.

SpectraCount™ FluoroCount

Photometric Microplate Counter features unique single
beam detection to extend the linear range of UV/VIS
measurements and to handle a greater variety of
microplates, including 6, 12, 24, 48 and 96-well plates.

LumiCount

LumiCount™ Microplate Luminometer

uses digital photon integration technology to
measure glow luminescence assays with high
sensitivity. Combined with Packard’s enhanced
chemiluminescence technology, LumiCount
makes it possible to measure a wide variety

of assays in both 24 and 96-well plates.

For complete details please call Packard
at 1-800-323-1891 (U.S. only),
203-238-2351 or visit our web site.

Count on Packard... we bring you solutions.

SpectraCount

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. (P eQPiyacin >
Tel: 203-238-2351 Toll Free: 1-800-323-1891 FAX: 203-639-2172 [ifsOY%0/0lig

A Canberra Company Web Site: http://www.packardinst.com Email: webmaster@packardinst.com

Packard international Offices:

Australia, Mt Waverley 61-3-9543-4266; Austria, Vienna 43-1-2702504; Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Central Europe, Schwadorf, Aus. 43 456 2230 015;
Denmark, Greve 45-42909023; France, Rungis (33) 1 46.86.27.75; Germany, Dreieich 49 6103 385-0; ltaly, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850;

Netherlands, Groningen 31-50-5413360; Tilburg (013) 5423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 01734 844981.
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Generation of reactive oxygen species and the defense
mechanisms against damage by reactive oxygen

Colorimetric Technology Immunoassay Technology
» Glutathione » Myeloperoxidase
» Lipid Peroxidation » Lactoferrin
» Superoxide Dismutase P Plasma Selenium Glutathione

Peroxidases

Ra&D Systems also produces and markets over 600 cell biology reagents, including
cytokines and adhesion molecules, corresponding monoclonal and polyclonal antibodies
(unlabeled and labeled), human and mouse cytokine ELISAs, as well as genes and probes
for cytokines.

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES.

U.S.A. and Canada Europe Germany

R&D Systems, Inc. R&D Systems Europe Ltd. R&D Systems GmbH

614 McKinley Place NE 4-10 The Quadrant, Barton Lane Borsigstrasse 7

Minneapolis, MN 55413, USA. Abingdon, OX14 3YS, UK. 65205 Wiesbaden, Germany

Tel: 612 379-2956 Tel: +44 (0)1235 531074 Tel: +49 06122 90980

Fax: 612 379-6580 Fax: +44 (0)1235 533420 Fax: +49 06122 909819

International Distributors — Australia: (61) 02-521-2177. Austria: (43) 02 282 35 27. Chile: (56) 2-671-9360.
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THis WEEK IN SCIENCE
|

edited by PHIL SZUROMI

Star quality
Spectra of hydrogen Lyman o
emissions from the excess hy-
drogen bulge region along the
magnetic equator of Jupiter
have been used by Emerich et
al. (p. 1085) to trace the struc-
ture of the jovian upper atmo-
sphere. A model involving the
equatorial collision of super-
sonic turbulent jets that were
created in the polar auroral re-
gions fits the spectra. Although
more sophisticated modeling is
necessary, a turbulent planetary
atmosphere similar to a star’s
atmosphere may help to explain
not only the hydrogen bulge but
also the excess thermal energy
observed in the upper atmo-
spheres of all four outer giant
planets.

Methane record
Methane is a key greenhouse
gas (along with water and car-
bon dioxide) and has a wide
range of natural sources and
sinks. Brook et al. {p. 1087)
present a record of atmo-
spheric methane concentra-
tions from Greenland’s GISP2
ice core. This result extends
an earlier, shorter record and
shows that methane varia-
tions tracked both fine-scale
warming and cooling events
recognized in this and other
ice cores and longer variations
in temperature modulated by
Earth’s orbit.

Fresh fishes
Lake Victoria contains a rich
diversity of endemic fish; their
evolution has been debated.
Johnsonetal. (p. 1091) present
seismic data and drill core evi-
dence that Lake Victoria dried
up completely in the late Pleis-
tocene, about 12,400 carbon-14

Questions of relatedness

Archaeons are an evolutionarily separate group of single-celled
organisms that include methanogens, extreme thermophiles and
halophiles, and sulfur-dependent species. Our understanding of
their relationship to Bacteria and Eukaryotes has generally been
limited to analyses of a few genes. Bult et al. (p. 1058; see cover
and the news story by Morell, p. 1043) have now sequenced the
genome of a methanogen, Methanococcus jannaschii. Genes re-
lated to energy production, cell division, and metabolism re-
semble those of Bacteria, but those for transcription, translation,
and replication resemble those of Eukaryotes. The authors con-
clude that, despite sharing ancient metabolic genes with Bacteria,
the Archaea and Eukaryotes have a common ancestry.

years ago. The authors suggest
that even small satellite lakes or
ponds were unlikely to have re-

mained. If so, then the fish di-
versity evolved since this time.

X-ray laser gains
Amplification occurs in x-ray
lasers within an atomic plasma
formed by intensely heating a
metal target with an optical la-
ser. One puzzle, however, has
been that the experimentally
realized gains have always been
significantly less than those pre-
dicted theoretically. Cauble et
al. (p. 1093) provide an expla-
nation for the discrepancy.
They built an x-ray laser that
served as an interferometer to
probe a shorter x-ray laser am-
plifier. What they found was
that the lasing action within
the plasma was highly hetero-
genous, and that this inho-
mogeneity accounts for the loss
of gain. Such results should

prove useful in developing
strategies for the control of this
inhomogeneity.

Delaying tactic
Sensory input challenges neu-
ronal circuits to provide the ut-
most in sensitivity and discrimi-
nation. The influence of such
input on the development and
topographic specification of
sensory neurons is well known;
what is becoming clearer is the
existence of active processes
that occur in the mature system.
Yan and Suga (p. 1100) describe
the heightened tuning of audi-
tory neurons in the Jamaican
mustached bat as a result of in-
creased activity of cortical neu-
rons. When the echo of an emit-
ted vocal pulse returns with a
particular delay, positive feed-
back from the brain improves
the detection of that echo in the
periphery. How this modulation
might reflect attention remains
to be seen.

Bright and brighter
What we perceive—the bright-
ness of one gray area as com-
pared to another—may differ
from what we see—the number
of photons reflected from the

SCIENCE e VOL. 273 * 23 AUGUST 1996

surface. Nerve cells in the pri-
mary visual cortex are known to
underlie the parsing of the vi-
sual scene into borders, orien-
tation, color, and so forth. Now
Rossi et al. (p. 1104) show that
they may be involved in the
spatial integration of incident
information that leads to
“higher level” processes such as
the representation of bright-
ness. In an accompanying Per-
spective (p. 1055), Albright de-
scribes the mastery of brightness

exhibited by Rembrandt.
[ ]

Pili for plants
Agrobacterium, which forms tu-
mors on plants by transferring a
tumor-inducing DNA fragment
into the plant cells, has found a
place of honor among plant
molecular biologists as a tool for
transferring cloned DNA to
form transgenic plants. Fullner
et al. (p. 1107) show that pili
much like those that function
for bacterial conjugation form
from the surface of Agro-
bacterium. It is possible that
these pili function in an analo-
gous manner but transferr DNA
into the eukaryotic plant cell.

Dual role
The role of the excitatory
amino acid aspartate in neu-
rotransmission has been subject
to controversy. Aspartate can
act through the N-methyl-D-as-
partate (NMDA) receptor in
hippocampal neurons. Yuzaki et
al. (p. 1112) present evidence
that aspartate can act through
a specific receptor, distinct
from the NMDA receptor, in
another class of neurons—the
Purkinje cells. This novel re-
ceptor is predicted to have dis-
tinct properties that could be
involved in synaptic plasticity.
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Site-Directed
Mutagenesis Kit
‘ is Kit
R e e | dMutageneS\S

ar1 ————— e-Directe =

Eliminates background Q“‘kcha‘ﬁstgsznesis made easy!
Cuts screening time in half
Highest efficiency method
Mutation in virtually
all transformants

Extends without PCR

Uses high fidelity Pfu DNA
polymerase

Replicates only parental DNA
Reduces second-site mutations
150 fold

Gene in plasmid
with target site
tor mutation

Denature plasmid and
anneal primers containing
the desired mutation 3¢

Temperature cycle to extend
and inc orporate mutation
primers resulting in nicked
circular strands

Digest parental DNA \ Oy Y RENTAL DNAd {
Ir"nl|:|al|'- . Ne—— more Single"strande JAPA(D%‘
I;'lnn\lzt‘)kr.n} the resulting TR 1 as 1 1 {e S, subC10n—

annealed double-stranded
nicked DNA molecules

After transformation the
XL2-Blue E.coli cell
repairs the nicks in the
plasmid

MUTAGENSIS
MADE EASY!

QuikChange™ Site-Directed Mutagenesis Kit catalog #200518
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THE NEW ABI PRISM™310
GENETIC ANALYZER

The new ABI PRISM 310 Genetic Analyzer is
changing a lot of expectations about auto-
mated genetic analysis.

To begin with, the 310 system auto-
mates all the applications you now perform
on acrylamide or agarose— and a whole lot
more— without limitations.

It also makes genetic analysis a whole
lot easier. You never have to pour a slab gel.
The 310 system uses revolutionary new
ABI PRISM 310 GENETIC ANALYZER

Application Performance
Cycle Sequencing 425 nt, 98.5% base calling accuracy

Microsatellites
SSCP
Quantitative RT-PCR

2 nt resolution, 0.5% sizing precision

0.5% pattern matching precision
4.0% peak height precision

ABI A polymers that are injected into

PRISM - capillary before each run.
You don't even have to pipet samples into
the polymer. Your samples are injected au-
tomatically, in whatever order you specify.

Sample preparation is a lot less trouble,
too. ABI PRISM labeling kits reduce pipet-
ting steps and variability. And there’s no
radioactivity or ethidium bromide.

Most importantly, the results are so
accurate, you can transfer data directly
from the 310 Genetic Analyzer to special-
ized programs for genotyping, mutation
detection, and sequence assembly.

And if you expect the 310 system to cost
a lot, you'll be surprised to find it costs
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about half as much as our high-throughput
ABI PRISM 377 DNA Sequencer.

The ABI PRISM 310 Genetic Analyzer.
A whole lot more, for a whole lot less. To
request information, call 1-800-345-5224.
Outside the U.S. and Canada, contact
your local PE Applied Biosystems
representative.

PE Applied Biosystems

Europe Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49 (0)6103 708 310
Japan Tokyo, Japan Tel: (0473) 8

Latin America Mexico




step
Bibliographies

in Microsoft'Word

Create a bibliography in one step:
In some bibliographic programs it takes as many as 10 steps to create a bibliography once the
in-text citations have been placed in your document. With the new EndNote Add-in (included
in EndNote Plus 2.1), simply choose Format Bibliography from Word's Tools menu and
EndNote will create the bibliography instantly!

Keep track of only one document:

When formatting bibliographies in some other bibliographic programs, you have to
keep track of up to 3 separate documents. Using the EndNote Add-in, you can kiss this
confusion goodbye!

Reterences

1 $ 1 Morshouse and R S Tung “Staisticel svidence for eedy extinction of
ceptiles dise 1o the KIT evand” Journal of Paleomiology, vol. 17, pp. 198-209,
1993

2 M.V, Argus e0d E K Matthews, “Stratigraphac excavation Lechoiques
palsontologints,” Joumnal of Palsortology, vel. 17, pp. 119-127, 1991

3 M_B Tumhouse, “Role of 14~ deting " Journal of
ol 75, pp. 11-15, 1987,

Revise the same document as many times as you need: C EAEL e

The EndNote Add-in has no problem with last-minute revisions that you've made to [y’ == "o esmes et e e
your document. You can select another bibliographic style or you can even add or delete

for

To create a bibliography, simply select :
citations. Each time you choose Format Bibliography, the EndNote Add-in will automat-  Format Bibliography from Word's Tools menu.
ically update your citations and bibliography in your document.

Available for Macintosh and now for Windows!

m Speedy 32-bit processing m Works under Windows 3.1, Windows 95, Windows NT and Macintosh
m Works with Microsoft Word 6 and 7 (Windows); 5 and 6 (Macintosh)
= A true Word Add-in (not just a collection of Word Basic macros)

There's More...

= EndNote is compatible with WordPerfect and other word processors (no Add-in)

u Includes bibliographic styles for more than 300 journals

= EndLink (sold separately) imports from more than 100 online databases and cb-rRoms

m Imports from Reference Manager,® PapyrRus® and some other bibliographic programs

u If you use any bibliographic program, you qualify for a competitive upgrade price.
Call us for details.

% MacOS W&T‘"""” 4 “...the most powerful citation manager you can find, short of a personal librarian.”

All trademarks are property of their respective companies. — PC Magazine, December 1995

i i v:ﬁ,m:,,mf,': S “Despite its power, EndNote Plus remains surprisingly easy to learn and use.”

trademarks of Microsoft Corporation.
© Copyright 1996, Niles & Associates, Inc.

NA-

— Macworld, April 1995

“So the next time you need to prepare a bibliography, don’t sweat it—
use EndNote Plus 2.”
— PC/Computing’s Windows 95 Buyer's Guide

Niles & Assoclal:es, INC. 500 10nes street Berkeley California 94710 usa Phone 800.554.3049 or 510.559.8592 Fax 510.559.8683

E-mail: info@niles.com World Wide Web: http://www.niles.com
Australia (+61) 66.58.3674 Germany (+49) (0) 69.970841.11 Japan (+81) 3.3384.8861 Scandinavia (+46) 481,511.23 UK (+44) (0) 1865.784800
Circle No. 15 on Readers’ Service Card



The sooner you get your hands on this executive report,
the sooner your HTS investment will pay off.

rushing to implement the new discov-

ery technology, high throughput
screening (HTS). The promise of higher
research productivity and lower R&D costs
await those who can effectively manage the
unprecedented amounts of information
generated by testing up to tens or even
hundreds of thousands of compounds.

As the leading provider of integrated chem-
ical information management systems, soft-
ware, and databases for nearly two decades,
MDL Information Systems, Inc. has gathered
input from leading HTS scientists like yourself
about the critical data management issues
your research organization must address
when implementing the HTS process.

The knowledge we gained is now avail-
able to you in our newly published High

I ife science companies of all sizes are

Throughput Screening: An Executive
Report on Critical Data Management
Issues.

This informative document offers you
valuable insights into managing the HTS
process and will help your organization
answer questions such as:

“How can HTS enable us to get new
drugs to market at less cost?”

“How can we best leverage our huge
investment in HTS?”

“How useful is the ‘megadata’ gener-
ated from HTS?”

“How do we use this data to make
better decisions?”

We'll also send you the latest information
on our comprehensive, high-performance
solution for managing HTS information—
MDL SCREEN. Simply put, MDL SCREEN is

an Oracle-based client-server data manage-
ment system. It gives you all the function-
ality, flexibility, and reliability needed to
manage information at every stage of the
HTS process.

GET THE FACTS ON HTS DATA MANAGEMENT
Call 1-888-888-4635, for your
personal copy of High Throughput
Screening: An Executive Report on
Critical Data Management Issues.

MBL

Information Systems, Inc.

14600 Catalina Street, San Leandro, CA 94577
Tel: (510) 895-1313; Fax: (510) 483-4738
Internet: screen@mdli.com

World Wide Web: http://www.mdli.com

© 1996 MDL Information Systems, Inc. MDL is a registered trademark and MDL SCREEN is a trademark of MDL Information Systems, Inc. ORACLE is a registered trademark of Oracle Corporation.
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Great
lengths

Extending its tentacles many times
beyond normal body length, the
lion’s mane jellyfish increases its
ability to catch food. With a bell 12
feet across and tentacles exceeding
100 feet, this giant expands to
greater lengths than any other ani-
mal in the sea.

Amplify 5-20 kb and beyond
Boehringer Mannheim’s

Expand™ Long Template and new
Expand 20 kbPLUS extend long frag-
ment amplification far beyond the
limits of conventional PCR:

m Expand Long Template—amplify
5-20 kb fragments with a fidelity
and yield twice that of Tag DNA
polymerase.

m Expand 20 kb™YS—amplify even
longer fragments with the prod-
uct specifically designed for A
fragments of 2047 kb or
genomic fragments up to 35 kb.

Expand™ is a trademark of Boehringer Mannheim.

A T7
(48.6) (40) 1 2 3 4 5 6

- 47

_r40
- 35
- 30

— 25

- 20

Amplification of 20-47 kb A DNA fragments
with Expand 20 kbPLus,

Increase fragment length,

not PCR set up

Amplify long fragments as easily as
short ones with these easy-to-use
reagent systems. Simplify reaction
set up with our optimized long PCR
systems and Master Mix procedures
that eliminate the need for the Hot
Start technique in most applications.

Reach beyond the constraints

of traditional PCR

Contact your Boehringer Mannheim
representative, or access additional
information through the Internet
(http://biochem.boehringer-
mannheim.com). Expand Long
Template (Cat. Nos. 1681 834, 1681
842, 1759 060) and Expand 20 kbFLus
(Cat. No. 1811 002) are pushing the
limits of PCRI

PCR has come a long way.

wer Biochemicals

§
o
=
=
c
©
E

Purchase of these products is accompanied by a limited license to use them in the Polymerase Chain Reaction (PCR) process for life science research in conjunction with a thermal cycler whose use in the automated performance

of the PCR process is covered by the up-front license fee, either by payment to Perkin-Elmer or as purchased, i.e. an authorized thermal cycler.

{02) 899 7999; Austria (0222) 277 87; Belgiam (02) 247 4930; Brazil 55 11 66 3565, Canada (514) 686 7050; Chile 00 56 (2) 22 33 737; China 86 21 6416 4320; Czech Republic (0324) 45 54, 58 71-2; Denmark 49 13 82 32; Fintand (30) 429 2342; France 76 76 30 86;
Germany (0621) 759 8545; Greece +30 16470238; Hnng Kong (852) 24857596; India (22) 837 0794; Indonesia 62 (21) 520 2820; Israel 972-3-6 49 31 11: Italy 02 270 96209; Japan 03 3432 3155; Malaysia 60 (03) 755 5039; Mexico (5) 227 8967.-61:
Netherlands (036) 539 4911; New Zealand (09) 276 4157; Norway 22 07 65 00; Poland (22) 3806 77-87, Pcmugal [01)417 1717, Republlc 01 Ireland 1 800 409041: Russia (49) 621759 8636; Singapore/Philippines 65 272 7500: South Africa {011) 886 2400:

179961 ) 7367125,

South Easter Europe +43 (1) 277 87 South Korea 02 569 6902; Spain (33) 201 4411; Sweden (08) 404 88

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

© 1996 Boehnnger Mannheim. All nghts Reserved.
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Human and Mouse

Get Your DNA Mapped or Tissue
Analyzed by Fluorescent

In-Situ Hybridization in a

Matter of Days from

Genome Systems. Our services include;

* P1 (85kb) genomic library

screening service (human,

ES mouse for knockouts,
rat and drosophila).

e Human PAC or Human,

Mouse ES 129/SvJ, Mouse

C57BL/6, Mosquito or Zebrafish
BAC (120kb+ insert) genomic
library screening service.

* Do it yourself with our P1, PAC or
BAC high density filters or “Down To
The Well”"™ PCR'able DNA Pools.

* IMAGE human cDNA clones.
» Custom gene knockout services.
* Matched 129/Sv.J mouse BAC library and 129/SvJ ES cells.
Other P1 or PAC/BAC™ services include:
* DNA Preparation
e DNA Insert End Sequencing
* DNA Insert Orientation

* DNA Subcloning

8620 Pennell Drive
St. Louis, Missouri 63114, USA

(800) 430-0030 or, (314) 692-0033
Facsimile: (314) 692-0044

France: Appel gratuit, 0590-2104
Germany: Rufen sie uns an zum ortstarif, 0130-81-9081
UK: Call us free on, 0800-89-3733

email address: Genome@MO.net
World Wide Web: http://www.genomesystems.com

1. The PCR process is covered by patents owned by Hoffman-La Roche
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SCIENCE

The Genome of
Methanococcus jannaschii

Fig. 3. The gene map of the M. jannaschii genome. Genes
positioned above the line are transcribed in the forward direc-
tion; genes below the line are transcribed in the reverse direc-
tion. Each line represents approximately 150,000 bp of genome
sequence. Coding regions are color-coded according to puta-

tive role as described in the key. Additional features, such as
ribosomal operons, tRNAs, and repetitive elements, are also
indicated in the key. Gene identification numbers correspond to
those in Table 1.

Table 1. Summary of genes from M. jannaschiihaving putative
identifications. Gene numbers correspond to those in Fig. 3.
Each identified gene has been assigned a putative cellular role
category adapted from Riley (34). The putative gene identifica-
tion and percent amino acid identity are given. An expanded
version of this table, with additional match information, can be
viewed on the World Wide Web at http://www.tigr.org/tdb/mdb/
mjdb/mjdb.html. Abbreviations: biosyn, biosynthesis; dep, de-
pendent; dinuc!, dinucleotide; diP, diphosphate; fam, family;
form, forming; mop, molybdopterin; prot, protein; put, putative;
rel, related; sub, subunit; term, termination; triP, triphosphate;

ATase, aminotransferase; BP, binding protein; Co, coenzyme;
CoA, coenzyme A; CoM, coenzyme M; DAPA ATase, 7,8-diamino-
pelargonic acid aminotransferase; DCase, decarboxylase;
DHase, dehydrogenase; DTase, dehydratase; G3PDHase,
glyceraldehyde-3-phosphate dehydrogenase; GilcNAc, N-
acetylglucosamine; H4MPT, tetrahydromethanopterin; LPS, li-
popolysaccharide; MFR, methanofuran; MTase, methylirans-
ferase; MVR, methylviologen-reducing; PRAC, phosphoribo-
sylformiminoimidazole carboxamide; PRAD, phosphoribosyl-
aminoimidazole; PRTase, phosphoribosyltransferase; RDase,
reductase; Sase, synthase-synthetase; Tase, transferase.
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