


In  30 minutes you could be 
loading your samples. 

Or you could have your results. 

1 Remove E-Gelm 
cassette from pouch. 

9 Snap into 
, E-Gelm Base. 

3 sing a conventional agarose gel electrophoresis 

method? You're probably spending at Least 30 

minutes just getting your gel ready to load. There's 

a faster way. With revolutionary new E-Gels': set up is 

so fast that i n  30 minutes you'll actually have results. 

Ready-Made Electrophoresis. E-Gelsm are unique 

precast agarose gels that provide everything you 

need for high-resolution electrophoresis. The conven- 

ient UV-transparent E-Gelm cassette not only supplies 

the gel, but also electrodes, ethidium bromide, and 

an innovative dry buffer. You don't have to  pour 

hot agarose, wait for the gel to solidify, prepare 

liquid buffer, or stain the gel. And you don't have 

,;, . Ebeifare m r e d  by U.S. Patent No. 5582702 . 

1 Load samples. Run geL 
Get results in 30 minutes. 

to  use a bulky gel box either because E-Gelsm run 

i n  a space-saving E-Gel: Base that connects directly 

to  your power supply. I n  just 3 easy steps, you're 

running the gel. 

Time to Get Started. Start saving time with an 

E-Gelm Starter Pak. Each comes with an E-Gelm Base 

and nine 1.2%, 2%' or 4% 

agarose gels. Why spend 

30 minutes preparing you 

gel when you could simp 

run an E-Gelm and have your 7 
results? Call Invitrogen and order p n P  -A* 

L @Wr$k 
an E-Gelm Starter Pak today. ~ . ~ X A S X I S ~ ~ ,  

European Headquarters: International Toll Free Numbers: Distributors: Malaysia 0 3  432 1357 United States Headquarters: 
I n v i t r o g e n  B V  Tel: 00800 5345 5345- Aus t r i a  0222 889  1 8  19 Po land  058 341 47 26 

P.O. Box 2312 Fax: 00800 7890 7890. Aus t ra l i a  1 800  882  555 P o r t u g a l  01 453 7085 

9704 C H  Gron ingen  'Th i s  number  ope ra tes  ~n a l l  China 010 6255 3477 S ingapo re  65 2922130 
1 Inviffi 

The Ne the r l ands  European coun t r i es  exc lud ing  Hunga ry  0 1  280 3728 Sou th  Korea 02 569 6902 
Tel: +31 (0) 50  5299 299 F in land  a n d  Sweden I n d l a  91 80  8391453 Spa in  03 450 2601 1600 Faraday Avenue  

Fax: '31 (0) 50  5299 281 Finland: I s r a e l  02 584 1111 T a i c a n  886 2 238 10844 Carlsbad. Cal i forn ia 92008 

Ema~l: tech_ser~i ice@invi t rogen.nl  Tel: 990800 5345 5345 I t a l y  02 38  1 9  51  Tha i l and  246 7243 Tel: 1-800-955-6288 
,:!ww.invitrogen.com Fax: 990800 7890 7890 Japan  03 5684 1622 Fax: 760-603-7201 

Sweden: 
From a l l  o t h e r  coun t r i es ,  c a l l  Emai l :  tech-se~ice@invitrogen.com 

Tel: 009800 5345 5345 
o u r  European headqua r te r s  a t  ht tp: / /wws. invi t rogen.com 

Fax: 009800 7890 7890 
+ 3 l  (0) 50  5299 299. 

Circle No. 16 on Readers' Service Card 





COVER A large sulfur bactefium, Thiomargarita, was discovered in  Sc:s=, --e sediments off the coast of Namibia that breaks records of size among 
bacteria.The photomicrograph shows three cells under polarized light 
(middle cell is -0.2 mrn in diameter), and the small yellow spheres 

www.sciencemag.org are sulfur globules that are restricted t o  the thin outer layer of the 
cell. These bacteria oxidize sulfide using nitrate, coupling the nitrogen 
and sulfur cycles in the sediment. [Image: Ferran Garcia-Pichel] 
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A CORE FULL OF JELLY 
The solid inner core jiggles around within 
the liquid outer core, and the period of os- 
cillation of some of the modes have been 
measured with superconducting gravime- 
ters. Smylie (p. 461) estimated the vis- 
cosity just above the inner core bound- 
ary by-assuming that the Coriolis accel- 
eration balances the viscous forces with- 
in the boundary layer and that the de- 
rived periods of oscillation should match 
the gravimeter measurements. The esti- 
mated viscosity for the boundary layer, 
1.22 x 1011 Pascal seconds, is also consis- 
tent with a two-phase fluid model of the 
boundary layer, in which iron-rich liquid 
and solid iron particles rain down to the 
inner core. 

GLOBAL WARMING FEEDBACKS 
Increasing concentrations of greenhouse 
gases, particularly carbon dioxide (CO,), 
are threatening to increase global surface 
temperatures. The combination of higher 
CO, and higher temperatures may create 
positive feedback loops between the at- 
mosphere, the ocean, and the terrestrial 
biosphere, but our understanding of many 
of the underlying mechanisms remains 
limited. Joos et al. (p. 464) use a simple 
model representing oceans, the atmo- 
sphere, and the biosphere (both marine 
and terrestrial). They apply a wide range 
of scenarios for global CO, emissions 
and atmospheric C02 concentrations 
that have been published by the Inter- 
governmental Panel for Climate Change 
and then analyze the role of the ocean 
circulation and ocean biosphere in 
oceanic carbon uptake. At high atmo- 
spheric CO, concentrations, North At- 
lantic circulation collapse leads to a sig- 
nificant reduction in carbon uptake be- 
cause of reduced mixing, whereas at low- 
er CO, values, the key factor that re- 
duces uptake is sea surface warming. 

MINI MAGNETS 
The demands for greater computer mem- 
ory will likely push the size of magnetic 
storage bits ever smaller; two reports fo- 
cus on the motion and orientation of 
nanoscale magnetic domains. A simple 
method for following the motion of a 
submicrometer-sized magnetic domain is 
presented by Ono et al. (p. 468). The resis- 
tivity of a sandwich of two ferromagnetic 
layers separated by a nonmagnetic metal 
layer depends on the relative magnetiza- 
tion directions. As a small domain propa- 
gates through one ferromagnetic layer, it 

switches the magnetization direction and 
decreases the resistivity on a microsecond 
time scale. How small can a magnetic do- 
main be and hold a magnetic orientation? 
Below the superparamagnetic limit (-10 
nanometers for cobalt, for example), ther- 
mal fluctuations alone will cause switch- 
ing of the magnetization direction. Ma- 
jetich and Jin (p. 470) used the Foucault 
method of Lorentz microscopy to image 
such direction changes in nanoparticles of 
SmCo,, magnetite (Fe,O,), and carbon- 
coated iron-cobalt alloys. Such studies al- 
low the effects of surface roughness and 
modification on the dynamics of magneti- 
zation to be measured. 

SETTING C O  STRAIGHT 
Early studies of carbon monoxide (CO) 
toxicity found that binding of CO to heme 
proteins, such as myoglobin (Mb), was 
much weaker than to bare porphyrin com- 
plexes, and crystallographic studies of- 
fered an explanation-CO adopted a 
"bent" geometry in the heme proteins 
caused by steric effects, whereas in bare 
complexes it could adopt a linear confor- 
mation (perpendicular to the porphyrin) 
and form a stronger bond. However, recent 
spectroscopic studies have questioned the 
bent heme geometry. Kachalova e t  al. 
(p. 473) now report a 1.1 5 angstrom reso- 
lution study at room temperature of de- 
oxy and CO-ligated Mb, which shows that 
CO indeed adopts a linear geometry in 
the MbCO complex; concerted protein 
motions needed to  overcome steric 
inhibition during binding cause the re- 
duced affinity. 

PULLING TWO PATHWAYS 
TOGETHER 

Two growth factors, LIF and BMP2, func- 
tion together during differentiation of as- 
trocytes. Each growth factor stimulates its 
own receptor and signaling pathway lead- 
ing to distinct transcription factors, yet 
together they support differentiation of 
neural progenitor cells. Nakashima et al. 
(p. 479; see the Perspective by Janknecht 
and Hunter) now show that the molecular 
basis of this cross talk lies in formation of 
an unexpected complex. The transcription 
factors from the two pathways, STAT3 and 
Smadl, bind to opposite ends of the tran- 
scriptional coactivator p300 thereby coor- 
dinating these two signals. 

KILL THE MESSENGER? 
Gene expression can be controlled at 
many different levels. Laroia et al. (p. 499) 
examine the mechanism used by cy- 
tokines and proto-oncogenes that limits 
the usage of their messenger RNA 
(mRNA) template by degrading them 
rapidly (within 5 to 30 minutes, compared 
to hours for other mRNAs). In the mRNA 
degradation pathway, the protein AUFI 
normally binds to a sequence element in 
the 3' untranslated region, and this struc- 
ture is subsequently degraded. However, 
under the stress of higher temperatures, 
the heat shock protein prevents AUFl 
from recruiting the mRNA to the ubiqui- 
tin-proteasome degradation pathway. 
Hence, a link i s  made between heat 
shock, rapid mRNA decay, and the ubiqui- 
tin-proteasome pathway. 
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NATURAL DRUG 
SYNTHESIS 

In addition to the well-known machines 
for making polymeric biomolecules such 
as proteins and nucleic acids, there are 
also complex enzymatic machines that 
synthesize a variety of smaller com- 
pounds that are based on a repeating 
unit. Because two of the classes of these 
compounds contain widely used and 
useful antibiotics, such as penicillin and 
erythromycin, learning how to manipu- 
late and recombine the constituent syn- 
thetic modules would offer a pathway to 
improving existing antibiotics or to new 
ones. Gokhale e t  al. (p. 482) explore the 
substrate specificity of the gramicidin 
synthetase by loading chemically pro- 
duced aminoacyl-coenzyme A esters on- 
to the free sulfhydryls of the donor and 
acceptor modules. The donor site can 
tolerate many different amino acid side 
chains, whereas the more restrictive ac- 
ceptor site constrains initiation of the 
peptide chain to the correct amino acid. 
Belshaw e t  al. (p. 486) focus on the 
intermodule connectors within the 6-de- 

facture such vessels from synthetic ma- 
terials, they have only shown low levels 
of blood flow. Niklason e t  al. (p. 489; see 
the news story by Ferber) have generated 
blood vessels in vitro from bovine or 
porcine smooth muscle cells that were 
grown under conditions in which growth 
medium is pumped through the vessels 
(providing the type of physical stress 
they would normally experience during 
development) on a biodegradable poly- 
mer matrix. The pulsatile conditions re- 
sulted in vessels that were stronger than 
those grown without stress, that re- 
mained unobstructed longer when trans- 
planted into miniature swine, that had 
collagen levels which were closer t o  
those of normal vessels, and that 
showed appropriate contractile respons- 
es to prostaglandin. 

BIG BACTERIA 
Bacteria in ocean sediments have been 
recognized as the important intermedi- 
aries in the global cycling of nitrogen and 
sulfur. Schulz et  al. (p. 493; see the cover 
and the news story by Wuethrich) now 

oxyerythronolide synthase and find that 
these are critical for the appropriate 
progression of intermediates as seven 
3-carbon units are polymerized into the 
cyclic core of erythromycin. 

REVAMPING 
VANCOMYCIN 

There is a pressing public health need to 
develop new antibiotics against bacterial 
infections. The glycopeptide vancomycin 
is one of the last efficacious drugs for the 
treatment of Gram-positive infections, 
and it acts by inhibiting the cross-linking 
of amino acids in the formation of the 
bacterial cell wall. Ge e t  al. (p. 507; see the 
Perspective by Walsh) show that alter- 
ations in the carbohydrate moieties ren- 
der vancomycin analogs much more ac- 
tive, even against bacterial strains that 
have developed resistance to vancomycin 
or methicillin. Their data suggest that the 
carbohydrate derivatives inhibit a differ- 
ent step in bacterial cell wall synthesis, 
possibly a transglycosylation reaction, and 
thus point toward new compounds that 
may overcome the problem of van- 
comycin resistance. 

OPEN WIDE 
The ability to create small-diameter vas- 
cular grafts would have medical implica- 
tions for treating atherosclerotic vascular 
disease. Although it is possible to manu- 

describe a new species of sulfur bacteri- 
um in Namibian sediments that not onlv 

3 

is important in the cycling of sulfur and 
nitrogen but also is 100 times larger than 
other known bacteria. The huge cell vol- 
ume and internal vacuole may allow 
them to store these elements for long 
periods of time when environmental sup- 
plies are limited. 

EYEING THE 
CLOCK 

Light can reset the phase of the circadi- 
an clock, which i s  located in the hy- 
pothalamus of the mammalian brain and 
controls the daily periodicity of functions 
such as sleep, activity, and metabolism. 
The eyes are necessary for this light-in- 
duced resetting, but the identity of the 
photoreceptor i s  not known, although 
transgenic mice that lack rods s t i l l  show 
photoentrainment, which excludes rods 
as the photoreceptor. Now, Freedman e t  
al. (p. 502) and Lucas e t  al. (p. 505) con- 
struct a line of mice lacking cones and a 
line lacking both rods and cones (see the 
news story by Barinaga). Each of these 
lines i s  s t i l l  able to follow a circadian 
rhythm, as assessed by monitoring the 
daily activity of the mice and by acute 
inhibition of melatonin levels. Thus, 
there must be another type of photore- 
ceptor that relays the light signal to the 
circadian clock. 
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Finally, a transfection reagent that makes you 
Introducing GenePORTERTM reagent, which 

incorporates direct hydrophilic Gene PO RT E R" conjugation gmc) technology,' is 

Transfection Reagent* latest innovation 
the lab of D" 

Philip Felgner, inventor of lipofection. 
In a variety of cell lines, GenePORTER reagent consistently delivers higher 
levels of transfection than any other commercially available product. This 
robust reagent performs in a wide range of conditions, including different ratios 

BHK-21 
of plasmid and reagent. GenePORTER reagent is easy to use and does not 

smile, every time! 

require enhancers or special handling of cells, saving time, cost, and reagents. 
Order GenePOPTRR rezaomt t d n v  IYw reriiltr will make vni~  cmile. The Bgal expression plasmid was delivered into cells using 

GenePORTER or competitor's transfection reagents. Each 
manufacturers protocol was followed. A colorimetric assay was 
used to measure $gal expression 48 hours after transfection. 

b Fax: 61 9-623-9494 

F 10190 Telesir Cwrt, San Diego, CA92121, USA 

, , rapy Systems Check out the Gene Therapy Systems web site @ 
http://www.genetherapysystm.cm 

GeneP0RTER'- 
Transfection Reagent 
75 reactions (0.75 ml) T201007 
150 reactions (1.5 rnl) T201015 

740 rpartinnc (4 Y 1 4 ml) T3nl n74 

New High Expression Vectors 
gWizm- Expression vectors 

Call for a brochure or visit our web pane 

1 Gene Thera~v Svstems International Distributors 
AMmli. . ASTRAL +61-2-9540-2055 AuMa -610-TRADE 4 1 8119 18 19 
Benelux - 6IOrym+31+(0)45 532 77 55 LMmmfk, FM.nd, Noway, Smn(en . KEBO Lab +46 8 621 35 07 Fr&m OZYME +1 30 85 92 92 t&many. 
BlOzym GmbH 4 9  5152-9020 Italy. Duotech 39 02 331 066 30 Jrvn 
Funakcsh~ +El-35884-1622 Koma Core 610 +82 2 841-7530 Spain. 
B i i v a  +34 91 551 54 03 Swik&md Axon lab AG +41 58 484 80 80 
Taiwan - PROtech. Ud 8862-23810844 United Kin@dun. Lifescreen Ltd 
+440 1923 241515 
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Mini-Prep 24 
for Automated Plasmid Mini-Preps 

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for 
instrument designed for purification of plasmid automated fluorescent and 
DNA directly from bacterial dm. r manual sequencing. 

The instrument uses a revolutionary Easy Operation - begin prep 
new method of nucleic acid purificat- 
ion based on modified agarose gel 

, with dired loading of baderia 

electrophoresis and subsequent culture - no centrifugation step 

recovery by eketroeZution. saves you time. 
The process utilizes pmanufa( 

1 - J  
Consistent Results - up to 

ured sample cassettes which &ow 6 pg of plasrnid per rnl. 
for direct loading of up to 2 ml Fast - up to 24 preps per hour, 
of culture, saving you time. 

Call now to learn how the New and Quality - time and time again. 
Improved Mini-Rep 24 can provide you 
with great, highquality DNA ... while saving 
you a lot of time. 

R E S E A R C H  
1-800-466-7949 
11339 SorrentoValley Rd Sun Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753 

wlow.macconnell.com 
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Endogen's Rat 

I Cytokine ELlSAs 

1 TNFa 
Also available in convenient 

5-Pak'" and 10-Pak7" bulk kits 
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r<:.-,-~i~h s M -  speed thermal ( - - -"* ::;----glass capillaries (30 c,,,,, in 20 r...nut 
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"r-5 
w 

Real-time, on-line fluorescence monito. . 
. I _  I 

fmm &tho ~echnom, inc. 
UghtCyderm b a trademark d and licensed fmm Idaho Techmbgy, IN. 

ROCHE MOLECULAR BIOCHEMICALS 
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SwihwEnnd 0 41 R 99 61 1; United Klngdan (0800) 521 578; USA (800) 428 5433 
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Look behind today's most important discoveries. 
You'll find the ABI  PRISM'^^^ DNA Sequencer. 

Whether they are searching for genes responsible for hereditary breast cancer or 

completing the C. elegans genome, thousands of researchers around the world rely 

on the ABI P ~ s ~ " 3 7 7  DNA Sequencer to deliver their most important results. With 

its unparalleled reliability, proven technology, and up to 96-lane capability, the 377 

system is the ideal choice to meet the demanding needs of life scientists. Add the 

world's best DNA reagents, service, and support, and the 377 system emerges as the 

gold standard. In fact, it's changing life as we know it. For more information, visit our 

Web site at www.pebiosystems.com/377. 

Wir800.033.747 Chim(Beijing):86.10.6238.1156 BropelWestAsia:49.05661.0303708.301 
Japan: 81.47.380.8500 Norlh America: 800.345.5ZL41650.6386385800 S o h  A m r i a  56.1 1 .505070709600 
AppliedBiosystwns, PE,and PEBiosy&marebadeimh,andABI PwsManditsdesignareregislerd~ofThePerkin-ElmCocporatian. PEAppliedBimySm 
developsandmanufactures itsproductsinaarx~&IS09000quali~syslemsrequirements. FarResearch UseOnly, Notforuse indiagnosl'cpracedures.Tofulther 

. ABI P~isnm~377 DNA Sequencer 
Applied Biosystems 
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-+EXEXTI ameamlin~ 
Handling and increases the Resdnng f 
of Fnst Dimension Separations. 
If you've ever felt 2-D could be even more productive to your research, we ve jus 
confirmed your suspicions, lntroducirig the PROTEAN IEF system, consisting of 
AeadyStriptM IPG strips and the PROTEAN IEF cell for isoelectric focusing of 
proteins in 2-D applications. This unique system offers some major advantages: 
Streamlined handling. Enhanced resolution, Increased reproducibility. So whew 
puk running 10 gels a month or 10 gets a day, the PROTEAN IEF system 
msistently provides great 2-D results. Get it today. For more information, visit o 
website at d i s m m . ~ o ~ . a a m .  

ReadyStrip IPG strips and PROTEAN IEF cell are key components 01 
Prot@urneWsrksm system for biological research and drug discaiz 



May we fill your prescription? 

To further its goal of offering the broadest range of enabling systems and services for life sciences research and related applications. 
Wn-Elmer has merged with PerSeptive Biosystems and created the PE Biosystems Division. PE B i i t e m s  consists of the 
Applied Biosystems, PerSeptii Biosystems. PE Infomatics, and Tropix Centers of Excellence. PE SClM is a joint venture between 
The Perkin-Elmer Corpwation and SCIM, the instrumentation technology division of MDS Inc. 

A Prescription for Discovery Seminar Series 

Innovative technologies to accelerate pharmaceutical R&D 
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Quality Made by Leica 
Precision and reliability, these are the featuresthat characterize the Leica product range for histology. Wb a 

product line ranging from microtomes and cryostats to tissue processors, automatic stainers and coverslippers, 

Leica always offers comprehensive overall solutions for routine diagnostic and biomedical research. 

Kluallty made by Leica - one of the world-wide leading manufacturers of microtomes and histology instruments. 
* .  

Leica Microsystems Nussloch GmbH Tel.: t06224) 143-0 

.' Heidelberger Strasse 17-19 Fax (06224) 143 200 
D-69226 Nussloch MtpJhwiw.leica.comlspecimen-prep 
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1999 Tyler Prize 
for Environmental Achievement 

The Tyler Prize Medallion 

The Tyler Prize was established in 1973 by the 
late john and Alice Tyler as an international 
award honoring one or more individuals for 
outstanding scientific and/or educational 
achievements in the understanding of ecological 
and environmental conditions anywhere in the 
world; the discovery or further development of 
known and new sources of energy: and medical 
discoveries or achievements o f  worldwide 
importance. 

Dr. Te-Tzu (T.T.) Chang 
Principal Geneticist (Retired) 

International ~ ice l~esearch lnstitute, The Philippines 

Dr. Joel E. Cohen 
Professor of  Populations 

Rockefeller and Columbia Universities, New York 

Dr. Chang is the world authority on the conservation and 
utilization of rice. As a principal geneticist of the International 
Rice Research Institute, he made major advances in rice plant 
breeding, productivity, and disease resistance. These 
contributions initiated the 1960s "Green Revolution" that 
continues to feed hundreds of millions of people today. Dr. 
Chang is also the driving force behind international efforts to 
collect tens of thousands of wild rice varieties-many on the 
brink of extinction-and return native species of rice back to 
countries where they have been lost. 

Dr. Cohen has greatly advanced the understanding of human 
population dynamics. He developed the ~uantitative models 
that laid the foundation for food web ecology over the last 20 
years. Dr. Cohen also studies the interactions of neglected 
human diseases (such as malaria, schistosomiasis, and Chagas 
disease) with demography, economics, and the environment, in 
order to help tens of millions of people in tropical climates 
prevent these killers. 

Call For Nominations 
by the Tyler Prize Executive Commitee 
J J 

The Tyler Prize is administered by the University of Southern California 
Office of the Provost. Admin-Room 300, Los Angeles. California 90089 USA 

Nominations for the 2000 Tyler Prize will be accepted until September IS. 1999 
Visit the Tyler Prize Home Page to download a nomination form at www.usc.edu/tylerprize 

For additional information contact Dr. jerome Walker, Executive Director, The Tyler Prize. USC 
Phone 213-740-6559, Fax 213-740-1313. Email tylerprz@usc.edu 
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