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COVER DNA sequence information from the genome projects in combi- §
nation with microhybridization technology allows heritable variation to
be assessed with new ease. Oligonucleotide arrays were used to geno-
type ~3800 markers in the four meiotic products from a cross between
two yeast strains. Recombination events between DNA strands (crossed
lines) for the 16 chromosomes are depicted. [Image: E.A. Winzeler]
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MARINE DIVERSITY: LOCAL
TO GLOBAL

Long and extensive records of global ma-
rine faunal diversity since the Cambrian
(about 550 million years ago) have led to
two different interpretations of the fac-
tors that affect diversity. One is that mass
extinctions reset diversity trends and al-
low less dominant families to radiate
where once dominant families lived, and
the other is that long-term diversification,
linked to biotic interactions, is unaffected
over the long run by mass extinctions.
Miller (p. 1157) reviews the development
of these interpretations based on the ma-
rine record and concludes that there is ac-
tually a third interpretation that is gaining
proponents through recent detailed re-
gional studies of marine biota: Diversifica-
tion is fueled by relatively rapid local or
regional changes in the environment with
mass extinctions being the extreme case.
Diversity would come quickly in one re-
gion and then be transferred to a global
scale during a longer time period, thus
leading to the gradual increase in diversity
seen in the global marine fauna.

STARRY GASES IN DIAMOND DUST
Diamonds found in meteorites are
thought to represent solid grains created
before the formation of the solar system
and thus are tracers of presolar condi-
tions. Verchovsky et al. (p. 1165) used ul-
tracentrifugation to separate diamond
grains collected from the Efremovka me-
teorite into four grain size fractions. The
measured abundances of noble gases in-
creased with increasing grain size, while
those of nitrogen and carbon did not vary.
The noble gases present were implanted
as ions into the grains when they were in
the interstellar medium, a process that
was more efficient for larger grains.

A STEP IN TIBET
The Tibetan Plateau, created by the colli-
sion of India into Eurasia, is the largest
and highest platform of thickened, folded,
and faulted crust. Although the towering
Himalayas provide some indication of the
extreme crustal deformation produced by
this collision, it is unclear how the Moho,
the boundary between the crust and the
uppermost mantle, may have been affect-
ed by this tectonism. Zhu and Helmberger
(p. 1170) noticed a peculiar pair of pulses
in some compressional teleseismic wave-
forms recorded at one seismic station on
the northern boundary of the Tibetan
Plateau. Their model implies that the

www.sciencemag.org SCIENCE VOL 281

jump in the Moho is caused by a thick-
ened, weaker crust beneath the plateau
that is juxtaposed against a vertical wall
of thinner stronger crust and mantle
north of the plateau. This modeled jump
in the Moho may provide a barrier for lat-
eral deformation of the crust and may
cause the thickening of the plateau by
vertical deformation.

LASER-SHOCKED

METALLIC DEUTERIUM
Understanding the behavior of hydro-
gen under high pressure is fundamen-
tal for determining the structure and
evolution of the jovian planets, extra-
solar giant planets, brown dwarfs, and
low-mass stars that are composed pre-

dominantly of hydrogen under high
pressure. Collins et al. (p. 1178; see the
news story by Kerr) used a recently de-
veloped technique to shock liquid deu-
terium to pressures between 22 and
340 gigapascals with an intense laser
beam. Deuterium, an isotope of hydro-
gen, serves as a proxy for the hydrogen
equation of state because its proper-
ties can be scaled to those of hydrogen
by a correction for their density differ-
ences. The transition of deuterium
from an insulating molecular fluid to a
reflective metallic fluid occurred at
about 100 gigapascals. Their work indi-
cates that hydrogen is about 50 per-
cent more compressible than had been
previously predicted by theory.

IDENTIFYING FOSSILS ORGANICALLY
Dinoflagellates, an important group of
plankton, are widely recognized back to
the Triassic (about 240 million years
ago), although some data have indicated
a much earlier origin. In a search for earlier
evidence of dinoflagellates, Moldowan and
Talyzina (p. 1168) isolated specific bio-
chemical markers of dinoflagellates and
examined enigmatic fossils and organic

remains of Cambrian sedimentary rocks.
The data imply that dinoflagellates were
abundant by the Early Cambrian (540
million years ago).

FROM LIFE TO CLAY

The Burgess Shale, formed during the
great metazoan diversity in the Cambrian,
contains some of the most exquisitely
preserved fossils and possibly some or-
ganic matter from these early animals.
The manner in which these fossils were
preserved has been debated. Orr et al. (p.
1173) used elemental mapping of some
of these fossils and their adjacent matrix
to demonstrate that clay minerals copied
and replaced some of the soft tissue com-
ponents. This previously unrecognized
mechanism of preservation should im-
prove our understanding of the history of
the fossils and also the life of the meta-
zoans because this preservation method
can potentially distinguish between dif-
ferent soft tissue components.

SQUEEZE AT THE PLATE

Subduction zones are collisional margins
of plate boundaries where one plate slides
below the other. A sloped line of earth-
quakes, the Benioff zone, traces the
boundary between these plates, and Bilek
and Lay (p. 1175) have used the earth-
quakes along the subducting oceanic crust
beneath the island of Japan to character-
ize the properties of the downgoing crust
as it is squeezed and heated with depth. A
trend of longer rupture duration or greater
stress drop for deeper earthquakes sug-
gests that the plate boundary is becoming
more rigid with increasing depth as the
shallow looser sediments give way to
deeper, more rigid basalt.

ELECTRONS ON THE LOOSE

When electrons are confined to systems
of reduced dimensions, such as planes or
chains, the conditions required for form-
ing a metallic state are not clear. Vescoli
et al. (p. 1181; see the Perspective by Bour-
bonnais and Jérome) have studied the op-
tical properties of a variety of organic lin-
ear chain conductors (Bechgaard salts)
that can exhibit either insulating or metal-
lic properties and compared these results
with their magnetic behavior. The crossover
from insulating to metallic behavior corre-
lates with an increased probability for elec-
trons to hop between chains and be decon-
fined. The metallic state appears to be
anomalous; its properties are inconsistent
with those of a standard Fermi liquid theory

CONTINUED ON PAGE 1111
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and are better described as a Luttinger lig-
uid with strong correlations. They also find
that while there is an energy gap for charge
excitations in these metals, there is no gap
for spin excitations.

MOTOR POLARITY

The kinesin family of molecular motors
moves intracellular cargo along micro-
tubules. Most kinesin family members
move specifically toward the unstable or
plus end of microtubules—the end that
would be directed away from the center
of the cell toward the periphery. However,
one kinesin, known as Ncd, moves with
the opposite polarity, toward the minus
end of microtubules. Endow and Waligora
(p- 1200) have examined the molecular
features of the motor that specify motor
polarity. They defined a small region with-
in the motor that is critical in maintaining
the unusual polarity of Ncd.

NITROGEN DELIVERY
The symbiotic interaction between legu-
minous plants and their nodulating bacte-
ria offers the advantage to the plant of a
ready supply of fixed nitrogen. Kaiser et al.
(p. 1202) have now cloned the transport
protein that likely delivers the fixed nitro-
gen from the bacteroid to the plant. The
protein is located in nodules and contains
a single putative transmembrane domain.

MEMORY MAKERS

Why do we remember some things but
not others? Brewer et al. (p. 1185) and Wag-
ner et al. (p. 1188) show that photographs
and words that elicited greater activation
in prefrontal and parahippocampal regions
of the brain during the initial exposure
were more likely to be remembered and
that forgotten experiences correlated with
lower activities in these regions (see the
Perspective by Rugg).

WEEK IN SCIENCE

CONTINUED FROM PAGE 1109

TRICKING MOTHER
Grafts and transplants from donors are re-
jected by the host unless the immune sys-
tem is suppressed because the host's T
cells react strongly to the foreign major
histocompatibility antigens (MHC) on the
graft. Why is a fetus, whose MHC is half
from the father and, therefore, foreign to
the mother, not instantly rejected? Munn
et al (p. 11971; see the news story by Gura)
found that the tissues of the mouse fetus
itself deprived the maternal T cells of a criti-
cal factor for their activation—tryptophan.
A fetal enzyme (indoleamine 2,3-dioxyge-
nase or IDO) catabolizes tryptophan. Inhibi-
tion of IDO disarmed the fetus and allowed
the maternal T cells to reject the conceptus.

ASSESSING GENETIC DIFFERENCES
The ability to identify variations between
genomes rapidly and efficiently will be
central to understanding the molecular
basis for individual differences between
microbes, plants, or humans and will form
the basis of identifying genes involved in
multigenic or quantitative normal traits or
diseases. Winzeler et al. (p. 1194; see the
cover and the news story by Service) used
high-density oligonucleotide arrays to
scan for alternative alleles between two
strains of yeast. The procedure did not re-
quire amplification steps and did not re-
quire knowledge beforehand of the specif-
ic nature of the variation.

HEME CHAPERONE

Many enzymes contain iron associated
with heme as an essential cofactor for ac-
tivity, but the mechanism of heme addi-
tion and heme targeting has been unclear.
Schulz et al. (p. 1197) discovered a protein
important for heme targeting in the peri-
plasm of bacteria; CcmE appears to act as
a chaperone, first binding heme and then
releasing it to target enzymes.

TECHNICAL COMMENT SUMMARIES

“Green Rust” in the Lab
and in the Soil

The full text of these comments can be seen at

www.sciencemag.org/cgi/content/full/281/5380/1111a

S. C. B. Myneni et al. (Reports, 7 Nov., p. 1106) studied “abiotic selenium redox transfor-
mations” in the presence of iron oxides that are “called green rust.” Myneni et al. stated
that they "provide direct evidence for the formation of reduced Se species in anoxic sed-

iments.”

R. S. Oremland et al. comment that experiments in the report “done under highly
specialized laboratory conditions” and the “agreement of rate constant data” provide
“only circumstantial evidence” that green rust observed in soils is abiotic and not “di-

rectly mediated by bacteria.”

In response, Myneni et al. agree that green rust can be produced by “many species
of microorganisms,” but state that current research methods “do not rule out other
mechanisms” of green rust formation in sediments.
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SAmpliTaq negative control; L6, 7:
& male control DNA; LS, 9: female
control DNA; L10: negative control.

1
492 bp "
246 bp —

13, 142 bp

123bp — ==

Amplification of HIV-1 Control

DNA. L2: 0 copies, AmpliTaq DNA
Polymerase, No Hot Start; L3: 10
copies, AmpliTaq DNA Polymerase,
No Hot Start; L4: 10 copies, AmpliTag
DNA Polymerase, manual Hot Start;
L5: 10 copies, AmpliTag Gold.

Fbr PCR performance with higher yield, better
specificity and more reliable results, discover
AmpliTaq Gold™.

This new version of AmpliTaq® DNA
Polymerase provides the specificity of Hot Start
PCR, without all the extra steps. In most cases,
you can substitute AmpliTaq Gold directly in
existing PCR amplification protocols—without
re-optimization.

You'll find AmpliTaq Gold saves time and
money with dramatically lower drop-out rates,
improved specificity, and easier multiplexing.

It also gives you consistently better PCR results.

Because AmpliTaq Gold remains inactive until
heated, conditions that lead to primer-dimer
formation and mispriming are eliminated.
And of course, you have the continued
assurance of knowing that AmpliTaq Gold

 There’s Gold,
You’ll Find

Performanc

is backed by PE Applied Biosystems’ exclusive
PCR Performance Guarantee.

So discover AmpliTaq Gold, and discover
high performance PCR. To request information,
call 1-800-327-3002. Qutside the U.S. and
Canada, contact your local PE Applied Biosystems
representative. On the Internet, visit our home
page at http://www. amplitaggold.com, or e-mail

pebio@perkin-elmer.com.

PE Applied Biosystems

Europe Langen, Germany Tel: 49 (0)6103 708 301 Fax: 49 (0)6103 708 310
Japan Tokyo, Japan Tel: (047) 380-8500 Fax: (
Latin America Mexico City, Mexico Tel: 52-5

Australia Melbourne, A a Tel: 1800 033 747 Fax: 613 9

212-850

< Roche »

AmpliTag Gold is a trademark and AmpiiTaq is a registered trademark of Roche Molecular Systems, Inc. The PCR

process is covered by patents owned by Hoffmann-La Roche, Inc. and F: Hoffmann-La Roche Lid. PE Applied
isatrademark and Perkin-Elmer is a registered trademark of The Perkin-Elmer Corporation. PE

Applied Biosystems develops and produces its products in accordance with IS0 9000 quality system requirements.

Perkin-Elmer PCR reagents are developed
and manufactured by Roche Molecular Systems, Inc.,
Branchburg, New Jersey, U.S.A
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Knockout Mouse Production

In Half the Time

Lexicon Genetics introduces a new
program in Homologous Recombination fecaturing:

= Unprecedented speed = Custom alleles = Phenotypic analysis
-Chimeric animal -Conditional knockouts -Analysis of mutant

production in less (licensed for Cre-lox). mice in multiple
than 20 weeks. -Point mutations. disease categories.

LEXICON GENETICS INCORPORATED 4000 Research Forest Drive The Woodlands, TX 77381 281/364-0100 www. lexgen.com
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1' Chemiluminism or Fluorescencism?
[

|
|
Why bother to choose? With the ‘
Lumi-Imager ™ F1 Workstation, you 1
|
|

* Achieve high sensitivity and superior
resolution through a unique optical system.

can enjoy perfect images of both chemi-

* Obtain highly accurate data using
luminescent and fluorescent experiments:

LumiAnalyst ™ Software.

s Attain equally excellent results with either
chemiluminescence or fluorescence.

| Lumi-Imager™ F1 Workstation

/ narks of Boehringer Mannheim. All rights reserved.
\ Fi™ Workstation, contact your representative!
boehringer-mannheim.com

[02) 98 99 79 99; Argentina 5 47 95 55 55 Austria (07 0 il (55 5 65; Canada (574) 6 8¢
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Plan NOW to attend v
the 1999 AAAS Meetm_,;;:

January 21-26, 1999, Anaheim, CA

“...| have rarely attended
as stimulating a meeting. It
policymakers gather at the AAAS meeting to examine | brought home to me both
the dromatic advances—
leading edge research in science and technology, the crucial | particolarly in molecolar
biology and in biotechnolo-
gy—and the dramatic
international policies affecting science and modern society. | changes that are occurring
in the various sdences.”
Samuel Schweber, Dibner

Insitute for the History of
Science and Technology, MIT

Ear.h year more than 5,000 scientists, engineers, and

issues of educating the next generation, and national and

Make plans now to come hear from U.S. and world
leaders in science, engineering, technology, and pol-
icy. The 1999 meeting will include symposia on:

m genome research m astronomy
m medicine and public  m engineering
health m bioengineering
m the environment m computer and
and natural resources information sciences
B neuroscience m education
m behavior
m global climate

“Hollywood has the
Oscars. Sports has the
Olympics. And American
science has the annual
meeting of the American
Association for the
Advancement of Science,
the one place where
researchers from all disci-
plines and around the
nation gather to trade
discoveries and ideas.”

and much more!

a hew century

Register Now to take advantage

of current special low rates!

Bill Dierich, sci i
www.aaas.org/meetings/scope s s

for the Seattle Times,
February 12, 1997

Fill out this coupon today for more information.

---------------------------------------------------------------------------------------------

Please send the following information:

challenges for

O Program and Registration Information
O Call for Contributed Poster Papers
O Exhibitor Information

[ Student Session Aide Information
O AAAS Membership Information
J Preliminary Program

Please type or print clearly

Name

Company

Mailing Address

;

City State Zip

ANNUAL Telephone Fax Country

MEETING E-Mail Address

AND SCIENCE
Mail: AAAS Meetings Dept., 1200 New York Avenue, NW, Washington, DC 20005

IN NOVATION Phone: 202-326-6450 Fax: 202-289-4021

EXPOSITION E-mail: confinfo@aaas.org % AMERICAN ASSOCIATION FOR THE
Visit the Web: www.aaas.org/meetings/scope ADVANCEMENT OF SCIENCE
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© 1998 TIAA-CREF, 750 Third Avenue, New York, NY

THEY HAD HELP WRITING THE
NEW TAX LAWS. SHOULDN’T YOU HAVE
HELP FIGURING THEM OUT:

It took 535 congresspeople —and countless
lawyers, economists, and advisors —to turn
out the new tax laws. Fortunately, you can
turn to one expert source for answers on the
options and opportunities they provide.

Ask TIAA-CREF about the new
Roth IRA and other ways to save.

TIAA-CREF IRAs can make it easier than
ever to save for retirement and other goals
as well. We'll explain the new Roth, Classic,
and Education IRAs, discuss whether
consolidating your existing IRA savings
makes sense, and help you design an effective
tax-savings strategy.

What's more, new eligibility rules may now
make it possible for you or your spouse to take
greater advantage of TIAA-CREF for more of

your long-term planning needs.

We wrote the book on
retirement planning.

After all, these aren’t the first “new” tax laws
we’ve seen in our 80 years of service to educa-
tion, research, and related fields. Nor is it the
first time we've helped people like you make the
most of them.

Find out how TIAA-CREF’s range of invest-
ment choices, low expenses, and commitment to

service can work for you. Call us at 1 800 842-2776.

Visit our Web site at www.tiaa-cref.org

Ensuring the future

for those who shape it.”

For more complete information, including charges and expenses, call 1 800 842-2733, ext. 5509 for the CREF and TIAA Real Estate Account prospectuses and call | 800 223-1200 for a
TIAA-CREF Mutual Funds prospectus. Read the prospectuses carefully before you invest or send money. CREF certificates and interests in the TIAA Real Estate Account are distributed by
TIAA-CREF Individual and Institutional Services. TTAA-CREF Mutual Funds are distributed by Teachers Personal Investors Services. The TIAA-CREF contributory Classic, Roth IRA.

and Rollover IRA are available subject to approval by state regulatory agencies. The product is not currently available in every state. 3/98
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THE SV TOTAL RNA ISOLATION SYSTEM for

PureYield

A

[l o R (ORI e, A T S (1 i R |
j
H“ll;

SV Total RNA Isolation
System
m High yields of pure RNA

m Choice of spin or vacuum
= Works with blood, tissue and cells

NEW From Promega...

A powerful
solution for RNA ,;\}}t o
purification! S P

Formaldehyde Gel Electrophoresis of RNA. = Fast protocol with no phenol

Now isolate high L RNA was isolated from 30mg liver tissue using :

quality total RNA with 4° u “\t‘ Promega’s system (Lanes 1-6) and a competitor’s Product Information

Promega’s unique “SV” system (Lanes 7-12). Promega’s system consistently ~ Product Cat.#
yielded an average of 100pg. The competitor’s sys- SV Total RNA Isolation System Z3100

(Spin or Vacuum) technology! SV Total RNA Isolation System, Trial Size ~ Z3101

Miniprep Vacuum Adapters A1331

tem yielded an average of 70ug with wide variability.
(M = marker lane)

=
NG OF DISC

-
Qe wwrnafam/ O
[

NORTH AMERICA VWR Scientific Products 01 7 A Switzerland 018307037
Toll Free in (800) 932-5000 8 United Kingdarr 0800 37899 2
Promega Corporate Headquarters Toll Free in USA (800) 932-5000 ‘ ‘42 A United Kingdom 0800 378994 2
ods Hollow R, Madison, Wisconsin  Fisher Scientific Canada | ,  LATIN AMERICA "
0 USA (B00) 356-0526 Toll Free in Canada (800) o Argentina and Uruguay 13833000 iy e

Toll Free FAXin USA ~ (800) 356 0 South Afica 219811560
Phone (608) 2744330  EUROPE 58 3414726 PACIFIC ASIA

FAX (608)277-2516 4 Austia DMQ)S‘ 1587 13613620

Fisher Scientific 1ol 06

Tol Free in USA (800) 766-7000 0

FAX (800) 926-1165



Multiple choice

Multipette® plus/Eppendorf Combitips® plus

“It's always the same - all these samples!”

This thought undoubtedly crosses your mind during
your everyday dispensing routines. Repetitive tasks of
this type can be accomplished better than ever before
thanks to the new Multipette® plus / Combitips plus
system.

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

“Multi”-flexible! Choose from 104 different volumes
from 1 pl to 10 ml.

“Multi”-effective! Up to 100 dispensing steps per
filling as well as simple Combitip exchange save you
so much time.

Multipette® plus and Combitips plus:
Precise, yet robust.

eppendorf

@ Eppendorf Combitips® plus in eight sizes allow perfect series
dispensing of even the most minute volumes.

180
=

Eppendorf - Netheler - Hinz GmbH - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506

e-mail: info@brinkmann.com - Brinkmann home page: http://www.brinkmann.com
Circle No. 13 on Readers’ Service Card

eppendorf® is a registered trademark.



l JJ We didn’t mean to blow away
the competition...

J JJ ]JJ 11 J e .. but for observing real-time cell dynamics, absolutely
- = nothing beats three-dimensional, direct view,

4 high resolution Edge microscope systems with
( J I TJ J proprietary Solid Imaging Optics’.
i
>
_

... it just happens that our systems provide three-
dimensional observation without waiting for scanning
or computer reconstruction and without burning your

Hey, we weren’t looking for trouble...
HH|
"4

JlJofs
Prot

a specimen. We call it Instant Understanding.

4

We were just minding our own business...

' - ...giving you optional real-time, three-dimensional
‘ J ] _IJJ JJ 1 movies of your living, thick, fluorescing specimens,
A movies that put you in the dynamics

of the living cell.

e Exclusive (Patented) Gosh, we didn’t mean to frighten
a = . other manufacturers...
Solid Imaging Optics
...by offering our three-dimensional
microscope technology for the same price as

* Fluorescence, Transmitted and their two-dimensional microscopes.

Reflected Light Applications
We really didn’t.

It just worked out that way.

e 3D Images up to 1000x

For more information on GFP or other
applications of Edge Microscope Systems with
Solid Imaging Optics™ please call:
US: 800-597-3343
Europe: +44-(0)-1908-507788
Asia: 81-03-3263-7162
Or visit our website at www.edgesci.com

g
4

)
qQ

A=Y
\J‘

The Innovators of High Definition Direct-View 3D Microscopes
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Antibody P A)I}Zg g 5%711

You will be amazed at how powerful an antibody can be.

=
I ra n5d u ctl n n Toll-free  800-227-4063 Fax 606-259-1413
— Voice  606-259-1550 Website translab.com
l a ho ratn rl e A list of current distributors of Transduction Laboratories products
can be found on the Web at translab.com/Distributors.html
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fAipoplosis

Atlas™ cDNA Expression Arrays

Illustration inspired by the art of Piet Mondrian (1872-1944)

* Informative gene expression results Atlas cDNA Expression Arrays’ are user-friendly,
at an affordable price

« Exceptional sensitivity and reliability membrane-based arrays for profiling the expres-

* Comprehensive representation of sion of hundreds of known genes in a single

different functional classes of genes ) ‘
experiment. The uniqgue cDNA fragments on each

Atlas Array are carefully selected to generate

General Array # of cDNAs Cat. #

Atlas Human Array 588 7740-1 : ; 2 s -
Bilng Hision CRresesay g8 iy data that is highly accurate and immediately use
Atlas M A 588 77411 By .

ISERTNY ful. The sensitivity of Atlas technology rivals that
Application-Targeted Array # of cDNAs Cat. # Lo . .
Bilas Himam Apaptosis Array 205 77831 of fluorescence-based hybridization detection
Atlas Human Cell Cycle Array m 7748-1 o T . . .
Atlas Human Cell Interaction Array 25 7746-1 methods, yet it is economical and readily avail-
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Atlas Human Stress/Toxicology Array 234 7747-1 able. For detecting low-abundance transcripts,
Atlas Human Oncogene/Tumor
SUPRERORATTag 1= TR the Atlas proprietary primer mix" maximizes probe
Find the latest information about Atlas Arrays at sensitivity. Call today! W
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0
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i . . * Patents pending
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other reptiles were not domunant in this )
fossils currently m the museurn m Berlin provide strong evidence that the emerging reptile was small-boned sod
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