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Science COVER Photomosaic of a &meter-tall submarine hydrothermal deposii 
Composed mostly of sulfide minerals, many thousands Like it form along 
the mid-ocean ridge system. Hot, nutrient-rich fluids blend with cold sea- 
water, supporting symbiotic fauna on the surface of the edifice and 

www.sciencemag.org diverse microbial activity within and beneath it See Delaney etal. and the 
special section beginning on p. 189. [Mosaic D. Yoergerk, M. Elend] - 
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OCEANIC NITROGEN 
Most reduced nitrogen in the oceans is in 
the form of dissolved organic nitrogen 
(DON), a mixture of compounds that has 
been difficult to characterize. Contamina- 
tion with living organisms, caused by limi- 
tations in filtration methods, has compli- 
cated analyses, and thus the sources and 
cycling mechanisms of this important 
component of seawater have remained 
largely unknown. McCarthy e t  al. (p. 231) 
present data from a range of locations 
comprising deep water, as well as surface 
waters, in different oceanic basins and 
show that the enantiomeric ratios of cer- 
tain amino acids show similar, distinctive 
patterns in all of these locations. The ob- 
servations point toward peptidoglycans, a 
component of bacterial cell walls, as one 
of the major sources of DON. 

PACIFIC CLIMATE 
The climate of the Pacific Ocean appeared 
to change in the mid-1970s and to have 
increased the frequency and intensity of 
E l  NiRo events, which impacted many ma- 
rine communities in the North Pacific. 
Cuilderson and Schrag (p. 240) examined 
some of the possible causes and effects of 
this change using a coral carbon-14 record 
of upwelling from the Caldpagos Islands 
and suggest that the change coincided 
with a deepening of the thermocline in 
the eastern Pacific (less upwelling). In an 
article, McCowan et  al. (p. 210) consider 
the effects of this climate shift on marine 
ecosystems throughout the North Pacific. 

ASSESSING OCEAN PRODUCTIVITY 
One way of assessing our understanding 
of the processes that affect ocean produc- 
tivity is to evaluate whether sources and 
sinks of key components are in balance 
(see the article by Falkowski e t  aL, p. 200). 
Overall, ocean ecosystems are thought to 
act as a sink for CO,, that is, gross produc- 
tion and consumption of CO, exceed res- 
piration rates. One concern is that large 
parts of the ocean are "unproductive," and 
CO, should be released from these eco- 
systems. Duarte and Agusti (p. 234) com- 
pared community respiration and produc- 
tion rates for these unproductive ecosys- 
tems. They quantified the carbon budget 
by using oxygen evolution as a proxy for 
carbon fluxes. They conclude that most of 
the ocean ecosystems do release CO, but 
that one-fifth of the ocean is highly pro- 
ductive, which leads to an overall near 
balance for CO, exchange. The net prima- 
ry productivity of the biosphere as a 

THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

whole (both oceanic and terrestrial com- 
ponents) affects the fluxes of carbon 
through the biosphere (see the Perspec- 
tive by Tans, p.183). Similarities and differ- 
ences exist between oceans and land, 
such as for the time scales of turnover 
and the relative importance of the prima- 
ry limitations (light, water, and nutrients). 

Existing models tend to stress the differ- 
ences, and few attempts have been made 
to integrate the two components. Field e t  
al. (p. 237) used parallel satellite data 
sets to devise models that can describe 
both components and then estimated 
primary production for both oceanic 
and terrestrial ecosystems. Such whole- 
biosphere models are essential for un- 
derstanding the global carbon cycle and 
its dynamics. 

PurnNG OW EARLY Fl W 
The reported presence of charred bones, 
ash, c ~ ~ K o ~ L  and colored soil at Zhou- 
koudian, China, dated t o  as old as 
500,000 years ago, has been widely 
assumed to  be the first solid evidence 
for the controlled use of fire by early 
hominids. Weiner e t  al. (p. 251; see 
the news story by Wuethrich, p. 165, 
and a related book review by Coubs- 
blorn, p. 180) have now reanalyzed 
the soils and bones. They could not 
detect ash, charcoal, or fire-related al- 
teration in  the soils. Although the 
bones were indeed burned, they were 
not burned at the site. Thus, the site 
does not provide conclusive evidence 
for the controlled use of fire. 

SOLUTION ROUTE TO DIAMONDS 
Diamonds are usually synthesized through 
high-pressure or chemical vapor deposi- 
tion routes. L i  e t  al. (p. 246) report a 
chemical route that modifies the Wurtz 
synthesis for coupling alkyl halides by 
sodium reduction to form alkanes and 
salts. They instead used carbon tetrachlo- 
ride as the reactant with the expectation 
that a similar process would couple the 

carbon atoms into a tetrahedral network. 
The reaction proceeds at 700°C and is 
catalyzed by a nickel-cobalt catalyst. Al- 
though the yield of diamond is low (2 per- 
cent), the catalytic nature of the reaction 
suggests that further improvements may 
be possible. 

ALL-p-SHEET PROTEIN DESIGN 
Of the two key secondary structure ele- 
ments of proteins, p sheets and a helices, 
the former are much less tractable in 
terms of the rules that govern their for- 
mation and stabilization. Studies of small 
peptides and proteins have provided much 
insight into a helices, but small P sheets 
tend not to be stable in aqueous solution 
without aggregation unless they are stabi- 
lized, for example, by disulfide bridges. Kor- 
temme et  al. (p. 253) used a hierarchical 
design approach combining modeling and 
experiment to design a 20 residue protein 
in which the central 16 residues form a three- 
strand antiparallel P sheet; the small pro- 
tein shows a cooperative two-state fold- 
ing-unfolding transition, a property which 
is central to natural proteins. 

SMALL G-CSF MIMIC 
Transmembrane receptors are potential 
targets for therapeutic drugs, but realiza- 
tion of this potential would require the 
development of small nonpeptide com- 
pounds that mimic activation of such re- 
ceptors that are normally bound by rela- 
tively large protein ligands. Tian et  al. (p. 
257) provide evidence that such mole- 
cules can be found.The small molecule called 
SB 247464 was isolated in a screen for 
compounds that could mimic transcrip- 

tional activation characteristic of the cy- 
tokine granulocyte-colony-stimulating 
factor (C-CSF). SB 247464 appears to 
bind to the extracellular domain of the C- 
CSF receptor but at a site distinct from 
that where C-CSF itself binds. SB 247464 
produced effects like those of C-CSF 
when applied to cells in culture or inject- 
ed into mice. The compound has consider- 
able specificity: it did not activate other 
related receptors and activated the mouse 
C-CSF receptor but not the equivalent hu- 
man receptor. 

CONTINUED ON PAC€ 143 
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THIS WEEK IN SCIENCE 
CONTlNUED FROM PAGE 141 

MALDI AND GENOME ANALYSIS 
New technologies for the analysis of large 
nucleic acids would greatly facilitate the 
analysis of genomes from humans and 
model systems. Although matrix-assisted 
laser desorptionlionization (MALDI) has 
been considered as a possible alternative 
to gel electrophoresis, there has not been 
evidence that it could be applied to frag- 
ments of DNA on the order of 2000 nu- 
cleotides in length. Berkenkamp et a1 (p. 
260) show that when a suitable liquid ma- 
trix is used, the mass of DNA (2200 nu- 
cleotides in length) or RNA could be de- 
termined to an accuracy of 1 percent 

TAGGING AND WING PROTEINS 
Methods that allow visualization of spe- 
cific proteins in living cells have numerous 
applications in cell biology. Griffin et a1 
(p. 269) report a method in which a protein 
of interest can be labeled with a six-amino 
acid peptide that binds with high affinity 
t o  a small, membrane-permeant fluores- 
cent ligand. They found that a reversible 
covalent binding reaction occurs between 
trivalent arsenic compounds and closely 

a-helkal CCXXCC domain R w ~ l  canpiex 

binding to  endogenous cellular dithiols, 
detection of the labeled protein with high 
specificity was possible. The method is 
expected to have wide utility for protein 
labeling in live cells and for affinity tag- 
ging to allow rapid protein purification. 

ASSEMBLING RNA POLYMERASE 
In Escherichia coli, the enzyme responsible 
for converting the sequence information 
from DNA into RNA, RNA polymerase, 
consists of four subunits, two identical a 
subunits and two related subunits known 
as p and f3 I. The latter two subunits cat- 
alyze the template-dependent polymer- 
ization of ribonucleotides, whereas the 
pair of a subunits initiate assembly of the 
complex and interact with other proteins 
that dictate which genes are transcribed 
and which remain inactive. Zhang and 
Darst (p. 262) present a high-resolution 
structure of the a subunit amino-terminal 
domain and combine their structural pic- 
ture with sequence comparisons to identi- 
fy the likely homologs of these subunits in 
eukaryotic organisms. 

IMMUNE SUPPRESSION BY NON- 
INFECTIOUS H N  

The Vpr protein encoded by the human 
immunodeficiency virus (HIV) is packaged 
into viral particles (virions) and is needed 
for infection of nondividing cells such as 
macrophages. Although it was previously 
known to induce cell-cycle arrest in the 
Gz phase, Poon et a1 (p. 266) have now 
found that Vpr can do so when it is asso- 

spaced pairs of cysteine residues in pro- ciated with iirions containing noninfec- 
teins. They designed a peptide to provide tious HIV. Most of the virus particles in an 
optimal interaction of four cysteines with infected individual are noninfectious, and 
appropriately spaced trivalent arsenic5 in it thus appears that these particles may 
an organic molecule. In the presence of a contribute to immune dysfunction even 
small vicinal dithiol compound to reduce after treatment with antiretroviral agents. 

TECHNICAL COMMENT SUMMARIES 

Materials with Negative The full text of these comments can 
Compressibilities 

R. H. Baughman et  a1 described (Reports, 6 Mar., p. 1522) "rare crystal phases that ex- 
pand in one or more dimensions" when compressed and showed them to have "nega- 
tive Poisson's ratios." 

1. A. Kornblatt comments that the "biological literature is just beginning to recog- 
nize that this phenomenon might be occurring when proteins and other biologically 
important species are subjected to pressure." E. B. Sirota and H. E. King Jr. comment 
that "this phenomenon ... is also exhibited by a rather wide class of common com- 
pounds containing alkyl chains." 

In response, Baughman et a1 discuss their "static-lattice" model, as well as the 
temperature dependence of various crystals. "The importance of this property obser- 
vation for the rotary phase," they state, "is in the mechanism resulting in the report- 
ed negative linear compressibility and the possibility of generalizing this mechanism 
to identify materials useful for applications." 
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http://www.nenlifexi.com 
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In the hands of an expert or a novice, RNeasy@ Total The RNeasy Total RNA purification system requires 
RNA Kits are the fastest, easiest way to ~ur i fy  high- no tedious phenol extractions or precipitations - 
quality RNA. just load, spin, and elute. 

RNeasy simplifies small- to large-scale total RNA User variability has no effect, so RNeasy gives high- 
isolation by combining the stringency of GlTC lysis quality RNA and reliable results every time. For pure 
with the speed of silica-membrane spin technology. RNA in as little as 30 minutes, order RNeasy today! 

Purified Total RNA RNeasy Spin Columns RT-PCR of RNA from 21 00 cells 
$5 s .. &OC9 u? . '8 ,., 

4 +b *@ \e c" .+a .+kO (L. B. 

Formalc Mini Midi Maxi RJPCR amplification of fob1 RNA. RNA was isolated with the 

100 pg RNA 1 mg RNA 6 mg RNA RNeasy Mini Kit from the indicated numbers of Hela cells. 
fissues were from mouse. 

Try RNe~sy at no risk - we guarantee your satisfaction! 
The K R  -rr is c d  by US pDbnh 4,683,195 ond 4,683,202 or equiwlent in & muntriss, d by &Hmanda Roche AG. 

http://www.qiagen.com 
Germ0 USA: Austmlii: Canada: France: Japan: Swilzerkmnd: UK: 
QLAGE&nbIi QIAGEN Inc. QLAGEN Ply Ud QlAGEN Inc. QIAGEN SA. QIAGEN K.K. QIAGEN AG QIAGEN Ltd. 
Tel. 02103892-240 Tel. 800426-8157 Tel. 03-9489-3666 Tel. 800572.9613 Tel. 016D920-930 Tel. 03-5805-7261 Tel. 061-319-3031 Tel. 01293422-999 
Fax 02103-892-255 Fax 800-718-2056 Fax 03-9489-3888 Fax 905.5010373 Fax 01-60-920-925 Fax 03-5805-7263 Fax 061-319-3033 Fax 01293-422-922 

~ ~ / H u r g p y / ~ : A u r h i a ( 0 1 ) 8 8 9 1 8 1 9  Bd+m/-08001-9815 B r d  (5511)5431~5wO800551321 Ca*d&hulhAma*o:USA(305)8283818 
&im: (852)289&5283 Gech R s p l b l ~ :  (0214447 1239 Iknmwk: 43868788 Finbnd: (09)804551 (01)6436138 Idm:  (011)542 1714 I d  (02w524447 hb 
(055) 500 1871 Karm: (02) 924-9697 Mob+ (031-731 2099 k k x  USA (805) 294-7940 Ths Nslhabndr: (0331495 00 94 Nsw h b n d :  (09) 41 8 3039 or 0800 807 809 
22900000 Pdad: (071)735813 Porhgal: (1t7516000 -4457927 SkvokRqxhlic: (07) 5401 336 b u m h :  (021) 615166 Spin: (93) 401 01 01 Swoda: 
(08) 621 34 00 bi: (02) 880291 3 Timiland: (02) 412 5672 In olhr mmhks rn QIAGEN GmbH, Germony 
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PCR o~timization 
I V in one single experiment aUthorizeQ 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius Mastercycler gradient is an innovative, 
compact thermal cycler for even the most demanding 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  

PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20 OC to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 300 bp 
plate - without block exchange. 4- 

The exact block homogeneity ensures reproducible 
results. Variable, high incubati~n speeds as well as time 53 "C b 67°C 

and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. 8 Experimental determination of optimal annealing temperature. 

The calculated primer annealing temperature was 56.5"C, the 

The Mastercycler personal is designed to meet personal actual annealing temperature is 63.5 "C. The ribosomal spacer region 

applications. Its 25-position all-in-one universal block of mycoplasms from H9 cell cultures was amplified. 

holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 
'PCR (Polymerase Chain Reactton) s protected by patent. The patent is held by Hoffmann-La Roche 

plate in a 5x5 grid. &actice of the patented Polymerase Chain Reamon (PCR) process requtres a license. 
The EDDendorf Thermal Cvclen are Authorized Thermal Cvclws and mav be used wlth PCR licenses 
avaiiabie hom the perkin-~lmw Corporation. Ther use with Authorized deagents also provides a limited 
PCR license in accordance wlth Me l a m  rights acwmpanylng such reagents. 

Personal memow cards for 10 individuallv develo~ed 
protocols allow an easy and comfortable~method'transfer 
between both  asterc cycler models. 

Circle No. 11 on Readers' Service Card 

Eppendorf - Netheler - Hinz GmbH ,22331 Hamburg . Germany. Phone (+49) 40-53801 -0 . Fax (+49) 40-53801 -556 
website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 
website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 



' Genisphere intrdtluces 3DNA. 

signal strength of a long probe with the analytical power of a short one. 

Whether you're studying allelic variations, mapping complex genes, or 

simply looking for more reliable hybridization results, you'll find 3DNA I 
gives you more analytical power than you've ever had before. Want 

to find out more? Contact your Fisher Scientific representative at 

800.766.7000 or call Genisphere at 877.888.3DNA. 

3DNA is distributed by Fisher Scientific. 

Genisphere and 3DNA are trademarks of Datascope Corp. 
All rights reserved. Q 1998. Datascope Corp. 
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NoHarsh Buffers. 
No 

Problems, A 

I n t r o d  
--+q 

c i n g  

v 

ions during chromatographic one-step purification 
Short affinity tag (8 aa), biologically inert 
Cleavage of fusion protein not required for biological activity 
Periplasmic or cytoplasmic expression 
Mild competitive elution with a derivative of biotin; no elution gradients 
Stringent control of gene expression with a tetracycline promoter 

S M A R T E R  R E S O U R C E S  F O R  S M A R T E R  R E S E A R C H .  

E. coli ORFmers RNA Isolator" Arbitrary 10-mer Kits 
PCR primers designed to amplify all E. coli Fast and efficient isolation of total RNA. Also allows With over 1,200 primers available, Genosys 

ORFs-from start to stop codons. 4,290 primer for the simultaneous isolation of RNA, DNA, and offers the industry's largest 10-mer selection. 
pairs-representing each coding sequence- proteins from samples of animal, plant, yeast, Organized by %GC content and available in 

available in tubes or 96-well plates. bacterial, or viral origin. tubes or 96-well plates. 

Toll Free 877-260-0763 www.genosys.com 

Genosys Biotechnologies, Inc., The Woodlands, Texas, Phone: (281) 363*3693, E-Mail: info@genosys.com 
Cambridge, U.K., Phone: (+44) (0) 1223 839000, E-Mail: genosys@genosys.co.uk 

Hokkaido, Japan, Phone: 81 133 73 5005, E-Mail: genosys0genosys.co.jp 
Exclusive rights to distribute Streptag in North and South America have been assigned to Genosys Biotechnologies, Inc. by Institut f i r  Bioanalytik (IBA). Germany 
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"Apmject that wed to take week can QOW be 
completed in a katter of day&? 

h.ClhuloffcIp,Wo1RwaarchFdev,M~ResGvChL.boratmlsl 

The ABI PRISM@ 7700 

PCR with the AH 

7700 system offers real 
tional PCR H L ~ . ~ ~ w W  

Take speed and a u m q .  With d - t h e  
quantitative PCR, there's no post~R% precessing. 

mdsaarple, S o i f ~ ' ~ t e o l 6 n a ; ~ t B e h m  
It** m$~~.bd-ABIB815bd 

' about 3.5 h o p  to analyze 96 reactions! 
Then there's precision, h a recent study using 

pbatr I d  BE Applied Bi sales 

or visit owr web site cmt m . ~ ~ . c a m / a b .  
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Mini-Prep 24 
for ~u toka ted  Plasmid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top 
instrument designed for purification of plasmid 
DNA directly from bacterial culture. 

The instrument uses a revolutionary 
new method of nucleic acid purificat- 
ion based on modified agarose gel 
electrophoresis and subsequent 
recovery by electroelution. 

The process utilizes premanufact- 
ured samvle cassettes which allow 
for directloading of up to 2 ml 
of culture. C 

Call now to learn how the New and 
Improved Mini-Prep 24 can provide you 
with great, high-quality DNA ... while saving 
you a lot of time. 

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 pg of plasrnid per ml. 
Fast - up to 24 preps per hour, 
saving you time. 
Quality - time and time again. 

M ~ U I I I I ~ ~  
R E S E A R C H  

11339 SorrentoValley Rd Sun Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 
www.macconnell.com 
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I Meeting and Science Innovation 
C v ~ o s ~ r ~ v l l ,  ~anuarv 21-26, looo Anaheim, 

ext January some 5,000 scientists, engineers, educators, and policymakers 

will gather for the 165th national meeting of MAS. You are cordially invited 

to submit an abstract for a contributed poster presentation at this unique event. 

The meeting will feature more than 150 scientific symposia, specialized seminars, 

special lectures by science and engineering leaders, poster sessions, an exhibit 

hall, career workshops, and a career fair. 

1999 Poster Categories 
Life and Physical Sciences college degree. outstanding posters in the 
including medicine, environment, Life, Physical, and Social and Information 
physiology, biology, cell biology, physics, Sciences are awarded. 
mathematics, chemistry, geology, 
information science, engineering or Deadline for all submissions is 
industrial science. September 30.1998. 

Social and Information Sciences Additional information, abstract and 

including policy, economics, social, registration forms are available on the 

political, and computer sciences. Web or by contacting the AAAS Meetings 
Office. All abstracts will be peer reviewed. 

Presented in con junction with the A A A ~  Free Registration for Students 

Forum for School Science. Upper division undergraduate and 
graduate students can obtain a waiver 

Student Poster Award Competition of meeting registration fees by serving 
Recognizes the individual efforts of as a Session Aide. Applications are 
students actively working towards a available on the Web or from AAAS. 

- A d  

ANNUAL 
MEETING 

w.aaas.org :ope 

AND SCIENCE :e 1 200 New Yc Washington, DC 20005 
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For the sea, 
for the .._rth L L  115: 

Each year we select and 
support ten exceptional 

Richard B. Allen 
COMMERCIAL FISHERMAN, 

RHODE ISLAND 
Conserving New England's 

lobster fishery through 
computer modeling and 

science management 
education for fishermen. 

Laurence D. Mee 
UNlVERSlTY OF PLYMOUTH, UK 

Combating marine degrada- 
tion in the Black Sea region 

through public outreach 
and advocacy. 

John C. Avise 
UNIVERSITY OF GEORGIA. GEORGIA 
Creating educational materi- 

als on conservation of 
marine species utilizing 

genetic markers. 

Robert C. Repetto 
WORLD RESOURCES INSTITUTE, 

WASHINGTON, DC 
Developing ecological eco- 
nomic accounting models 

for marine fisheries, habitat 
and recreation uses. 
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r o u n d  t h e  w o r l d  w h o s e  

s e r v a t i o n  of l i fe  i n  t h e  

nsure the  f u t u r e  of l i fe  o n  e a r t h .  

In rnis l~irernational Year of the Ocean we celebrate the 

1998 Pew Fellows in Marine Conservation. 

Andrew N. Cohen 
SAN FRANCISCO ESTUARY 

INSTITUTE, CALIFORNIA 
Documenting the detrimental 
effects o f  marine biological 
invasions in tropical waters. 

Mauro Maida 
UNIVERSIDADE FEDERAL DE 

PERNAMBUCO, BRAZIL 
Preserving Brazil's depleted 
coral reefs through recovery 
initiatives and multiple-use 

marine protected areas. 

Robert S. Steneck 
UNlVERSlTY OF MAINE, MAINE 

Introducing co-management 
initiatives for lobster and 
urchin fisheries in Maine. 

Mia J. Tegner 
SCRIPPS INSTITUTION OF 

OCEANOGRAPHY, CALIFORNIA 
Establishing ecosystem 

approaches for conservation 
of the collapsed west coast 

abalone fishery. 

Helene D. Marsh 
JAMES COOK UNIVERSITY, 

AUSTRALIA 
Saving Australia's endan- 
gered dugongs through 
participatory indigenous 

community co-management. 

Leslie E. Watling 
UN~VERS~~Y OF MAINE, MAINE 
Assessing the damaging 

effects of bottom-trawling 
on critical benthic 

habitats t o  support 
sustainable fisheries. 

& PEW FELLOWS PROGRAM 
IN MARINE CONSERVATION 
A PROGRAM OF THE PEW CHARITABLE TRUSTS IN 
PARTNERSHIP WITH THE NEW ENGLAND AQUARIUM 

Pew Fellows Program in Marine Conservation . New England Aquarium. Central Wharf. Boston, MA. 02110-3399. USA. TEL 617.720.5100. FAX 617.720.5102. E-MAIL pfpOneaq.org 
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