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Cover Extreme ultraviolet image of the sun revealinggas at 1.5 mil-Sci-nce lion kelvin shaped by magnetic fields. Bright regions are hot, dense 
plasma loops with strong magnetic fields, while dark regions imply 
open magnetic field lines and are the source of the high-speed solar 

www.scienccmag.og wind. The image was taken by the Extreme Ultraviolet Imaging 
Telescope (EIT) on the ESAINASA Solar and HeliosphericObservatory 
(SOHO) spacecraft[Image: Courtesyof the SOHO/EIT Consortium] 
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FAST WINDS FROM can be turned from a few micrometers to crowned teeth suggest a diet of soft and 
CORONAL HOLES 30 nanometers. The structures may be leafy plants (Cg plants) typical of browsers 

Coronal holes are regions of low density used as templates for orienting molecules in a wooded or aquatic environment. 
and temperature within the solar coro- or for inorganic polymerization. MacFadden et al. (p. 824; see the news 
na. Observations in the 1970s and 1980s story by Morrell) have measured carbon 
suggested that high-speed solar wind is isotopes in the tooth enamel from six 
ejected from areas of the coronal holes species of 5-million-year-old horses that 
where the magnetic field lines are open. lived in Florida during a time of changing 
Hassler et al. (p. 810; see the cover) pre- ecosystems. These extinct species had 
sent Doppler velocity measurements of high-crowned teeth, but the isotopic da- 
emitted Ne7+ from a polar coronal hole ta indicate that five of these species ei- 
and the equatorial region of the sun ob- ther browsed and grazed or were entirely 
tained from the SOH0 spacecraft. Fast browsers. The authors suggest that once 
outflows of Ne7+ ions from the coronal these species evolved high-crowned 
hole (at speeds as high as 20 kilometers teeth, they did not revert to  short- 
per second) are correlated with sheets crowned teeth despite the change in 
or intersections of sheets of intense sili- their diet, possibly because of their 
con I1 radiation in the chromosphere be- rapidly changing environments. 
low the corona. Most of the Ne7+ is 
flowing downward in the equatorial re- HYDROTHERMAL BREW 
gion between the intense Si II regions. One possible location for the synthesis of 
Thus, energy is being brought up from chemicals needed for the origin of life is 
along chromospheric boundaries or in- submarine hydrothermal systems, where 
tersections and accelerating material sea water circulates through and reads 
along the open magnetic field lines in with the oceanic crust. lmai et aL (p. 831) 
coronal holes. designed an experiment thpt simulates 

aspects of this process. Sea water con- 
SOLAR NEBULA CHEMISTRY taining glycine was repeatedly circulated 

Highly refractory calcium-aluminum-rich through and heated in a flow reactor, 
inclusions (CAls) in meteorites are consid- which led to the formation of oligopep- 
ered to be the most pristine remnants tides. Addition of copper ions helped fur- 
that accreted from the gas and dust in the ther elongate the peptides. 
solar nebula. Hiyagon and Hashimoto 
(p. 828) analyzed the oxygen isotopic HOOKED TOGETHER 
abundances of another, less refractory in- The sterile alpha motif (SAM) domain is 
clusion type that accreted later, olivine in- present in a variety of proteins ranging 
clusions (Ols), in the Yamato-86009 and from protein and lipid kinases to tran- 
Murchison chondrites. The 01s have oxy- scription factors. This diversity extends 
gen-16 enrichments similar to those in to the homotypic and heterotypic pro- 
the CAls, which indicates that the two dif- tein interactions mediated by this mod- 
ferent types of inclusions formed in the ORGANIC TRANSISTORS WITH ule. Thanos et al. (p. 833) report that a 
same oxygen environment. This unexpect- OXIDE GATES SAM domain monomer can interact in 
ed similarity favors a common chemical Although all-organic transistors offer the two distinct ways with another monomer. 
process for 160 enrichment in the solar possibility of inexpensive components with Repeated combinations of these inter- 
nebula rather than an exotic 160-rich low fabrication costs, they typically require faces could form higher order oligomers 
phase residing exclusively within CAls. high switchingvoltages (tens of volts). Dim- and possible platforms for recruiting oth- 

itrakopoulos et aL (p. 823; see the news sto- er proteins. This mechanism of interac- 
NANODISC FORMATION ry by Hellemans) now show that field efFect tion may explain how proteins utilize 

Mixing of anionic and cationic surfactants transistors based upon pentacene with in- SAM domains to regulate different cellu- 
leads to the formation of molecular bi- sulating gates made from amorphous bari- lar processes. 
layers at low concentration that may um zirconate titanate can be fabricated on 
form vesicles or flexible cylinders. Usual- plastic substrates in an room-temperature DIAGNOSIS: IRON LIMITATION 
ly, excess salt in the solution screens their process. High carrier mobilities could be Understanding the factors that limit pho- 
electrostatic interactions and tends to achieved at operating voltages typical of tosynthesis in the oceans is problematic 
destabilize the aggregates. Zemb et al. silicon devices (5 volts). because of the vast areas involved and the 
(p. 816) show that in a system without lack of ready diagnostic techniques. 
excess salt, achieved by using only H+ LONG-TOOTHED BROWSERS Behrenfeld and Kolber (p. 840; see the 
and OH- counterions, stiff nanodiscs of High-crowned fossil horse teeth suggest a Perspective by Mullineaux) have identifed 
3-nanometer thickness form sponta- diet of mostly abrasive grasses (C4 plants) a physiological response in phytoplankton 
neously and have high charge density at typical of grazers in a tropical or temper- that can be used as an indicator of iron 
the strongly curved edges; their diameter ate open grassland, whereas short- limitation. In the open ocean and in labo- 
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ratory cultures of marine Synechococcus, 
i ron- l imi t ing condit ions are associated 
w i t h  characteristic diel  patterns i n  vari-
able fluorescence; these patterns are lost 
upon enrichment w i th  iron. Application of 
the method suggests that, unlike the At-
lantic, much of the South Pacific Ocean is 
iron-limited. 

CORALBLEACHING BASICS 
Are episodes of coral bleaching evidence 
of human interference w i t h  the natural 
e n v i r o n m e n t  o r  n a t u r a l  v a r i a t i o n ?  
Bleaching is characterized by the expul-
sion o f  zooxanthellae (symbiotic algae). 
Fagoonee et  al. (p. 843) present a 6-year 
field study o f  zooxanthellae dynamics in  
the coral Acropora formosa in  a shallow 
lagoon i n  Maur i t i us .  B leaching has a 
complex causation; considerable (and un-
expected) natural temporal variation i n  
zooxanthella contributed such factors as 
a strong seasonal cycling and density-de-
pendence effects, in  addit ion t o  signifi-
cant environmental influences, such as 
nitrate loading. 

HOMINGSIGNALS 
Stem cells that replenish the hematopoi-
etic system reside i n  the bone marrow, 
bu t  transplanted stem cells often fai l  t o  
establish themselves and repopulate ma-
ture blood cells. The factor SDF-1 is a po-
t e n t  chemokine t h a t  a t t racts  cells ex-
pressing its receptor, CXCR4. In an in vivo 
model of human CD34+ stem cell engraft-
ment, immunodeficient NODISCID mice 
are transplanted w i th  human bone mar-
row cells. Peled et al. (p. 845) report that 
blocking t h e  SDF-1-CXCR4 system in -
hibits the repopulation of the NODISCID 
mouse's hematopoietic cells w i th  human 
cells generated f rom the transplant. The 

induction of higher CXCR4 expression ex 
vivo, before transplanting the stem cells, 
increased the numbers of engrafting stem 
cells. This approach could potentially in-
crease the efficacy of human bone mar-
row transplants. 

MYCOBACTERIALTOXIN 
Bacterial virulence is often mediated by se-
creted toxins. For the mycobacteria, which 
are responsible for such diseases as tuber-
culosis and leprosy, the only species for 
which there has been evidence for a toxin 
has been Mycobacterium ulcerans, which 
causes Buruli ulcer, a severe tropical skin 
disease. George et al. (p. 854) have now pu-
rified this toxin, mycolactone, and identify 
it as a polyketide containing a 12-mem-
bered ring. This cytopathic toxin induces 
similar types of skin lesions in guinea pigs. 
This finding may aid in the identification of 
other mycobacterial toxins. 

CD8 CONTROLOF HIV-1 
Although there has been circumstantial 
evidence that  cell-mediated immune re-
sponses are important for controll ing hu-
man immunodeficiency virus-type 1 in-
fections, def in i t ive evidence wou ld  re-
quire a "knock-out" type of experiment. 
Schmitz et al. (p. 857) provide such data 
by using an antibody t o  deplete CD8+ T 
cells f rom the blood and lymph nodes of 
rhesus monkeys. In cases of primary in-
fection, removal o f  this T cell population 
was associated w i th  increased viral repli-
cation and more rapid progression of dis-
ease. Viremia was also increased in  cases 
of chronic infection but  was suppressed 
again when the  CD8+ cells reappeared. 
These results bolster strategies o f  vac-
cine design that  rely on induction o f  cell-
mediated immunity. 

T E C H N l C A L  C O M M E N T  SUMMARIES 

Temperature Changes Duringthe The full text of these comments can be seen at 

Younger Dryas in New Zealand www.sciencemag.org/cgi/content/fulV283/5403/759a 

C. Singer et al. (Reports, 7 Aug., p. 812) studied "pollen records of deglacial sequences 
from northwest Nelson, New Zealand," and found "that there was no significant temper-
ature decline" associated w i th  the Younger Dryas (about 10,000 years ago) there. 

R. Newnham comments that  the report does no t  account for "well-established 
limitations" o f  late glacial pollen records such as "poor chronological resolution" and 
"uncertainties surrounding pollen representation and provenance." He states tha t  "the 
existence o f  Younger Dryas cool ing cannot unequivocally be conf irmed o r  refuted 
f rom these data." 

In response, J. Shulmeister et al. discuss details of the "site hydrology effect" and 
their use o f  the te rm "warm indicator" for Halocarpus pollen. They state tha t  the  
"whole series o f  deglacial pollen records" are "unambiguously contrary t o  a Younger 
Dryas w i th  a large thermal event in  New Zealand." 
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NEW RESEARCH 
TOOLS 

+ Apoptosis 
Anti-Fas clone IPO-4 is an IgM 
that efficiently induces apoptosis 
in B and T cells without the use of 
a secondary cross-linker. Cat. No. 
MC-061. 

K-ASSAV Apoptosis Detection 
Kit. This kit contains AFC 
substrates (2), FMK- inhibitors (2), 
and protocols permitting the 
fluorescent or colorimetric assay of 
caspase activities (caspase-1 or 
caspase-3) associated with 
apoptosis. Cat No. AC-050. 

+ MDR + 
Anti-MDR-3, clone 611G. Cat. No. 
MC-204. 
Anti-cMOATIMRP2 clones M,I-4 
and M, 111-6. Cat. Nos. MC-205 and 
MC-206. 

Anti-MRP monoclonal MRPm5 is 
useful for flow cytometry, immuno-
histochemistry, and western 
blotting. Cat. No. MC-203. 

+ Immunology + 
Anti-SLAM (CDwl50)  mAb IPO-3 
for western blot and ELISA. Cat 
NO. MC-720. 

Anti-CD37 mAb clone IPO-24 for 
IP, ELISA, and IHC. Cat. No. MC-
725. 

+ Cell Biology + 
Swinholide A for microfilament 
research. Cat. No. AP-005. 

Proliferating cell specific Anti-14-
16 kDa Nuclear Antigen. Cat. No. 
MC-705. 

+ Coming Soon + 
Fostriecin, a potent inhibitor of 
protein phosphatase 2A. 

Anti-VEGF (neutralizing mAb). 

Anti-papillary carcinoma of the 
thyroid mAb. 

Anti-bFGF (neutralizing mAb). 

FOR RESEARCH USE ONLY 
We accept VISA IMastercard 

KAMlYA BIOM€DICAC 
COMPANY 

www.kamiyabiomedical.com 
910 Industry Drive, Seattle, WA 98188 

TEL:(206)575-8068 
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Announcing cherndex.com 

Tho Faster, Easier Way to Purchase 

Biological and Chemical Reagents. 

Spend less time searching for reagents and more time 
pursuing your research. When you purchase your 
reagents through chemdex.com, you get: 

The world's largest source of biological and chemical 
reagents for life science research 

Ordering with the click of a mouse-in a secure 
environment 

The suppliers you know-and trust 

A powerful, precision search engine to quickly 
find what you need 

Purchase your reagents faster. Easier. ONLINE. 
At www.chemdex.com. 

Search less. 
Discover more. 

Chemdex Corporation 3950 Fabian Way, Palo Alto, CA 94303 650-813-0300 

Q 1999 Chemdex Corporation. Chemdex is a registered trademark of Chemdex Corporation. 
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Finally, a transfection reagent that makes you smile, every time! 
Introducing 

GeneP0RlERm T- ve 
GenePORTERTM reagent, which incorporates direct hydrophilic 
conjugation (DHC) technology', is the latest innovation from 
the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene 
Therapy Systems are so confident as to the performance of our 
product, we stand behind it with a double-your-satisfaction 
guaranteet on cell types listed. In a variety of cell lines, 
GenePORTER reagent consistently delivers higher levels of 
transfection than any other commercially available product. 
Without compromising transfection efficiency, this robust 
reagent performs in a wide range of conditions, including 
different ratios of plasmid and reagent. GenePORTER reagent is 
easy to use and does not require enhancers or special handling 
of cells, saving time, cost, and reagents. Order GenePORTER 
reagent today. The results will make you smile. 

Transfected Cell Typest 

BHK-21 
CHO-K1 

NIH 3T3 COS-1 
B16-FO COS-7 
PC-1 2 

t If you do not &t bcttu transfstion rrsults following our 
notoeol. kit m h a s e  oria will k refunded or double-the-kit 

GmemRnrn 75 reactions T201007 - 150 reactions T201015 
w 750 reactions T201075 

ha wiil k~applied m your GTS. Inc. rcount toward fume 
pure*. Offu vald  in USA only and wds 1131/99. Cuanu~tee 
is limited m cell types in this ad. The purchased GawPORTER 
reagent must be mumd using the GTS, Inc. mum policy. This 
offer is limited m one TZ01007 nT20101S kit per c u m .  

Cirde No. 30 To Order: 888-428-0558 
F a :  61 9-587- 1499 

Dmnmr*, Finland, Noway, KEBO Lab +46 8 621 35 07 F m m .  
OZYME +1 30 85 92 92 Gormarn B i o m  Diaanostik GmbH +49 5152-9020 I . . "  

For the complete product llst Japan, Rip of China, Koma Takara 41-77-543-72'31 WHmbnd Axon 
check out the GTS Webslte O Lab AG +41 56 484 80 80 T a h n  . PROtech. Ltd. 886-2-23810844 Takara 
http://www.genetherapysystems.com 41-77-543-7231 United Klngdom . Lifescreen LTD. +44 o 1923 241515 
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since 1988, and the company has by far the most complete lin lar concept in t h d  cyders-called the DNA ENGINEw-so 
thermal cyclers available from any manufacturer. h fact, it one instrumentsystem canaceommodatealmostanyneed, now and 
Research that originally developed Peltier cyclers in an era in the future. SwappableAlpha heads canaccommodatevirtually any 
conventional wisdom said it just couldn't be done. Although ~t w vessel (even slides), and the four-headed TElBWversion is espe-

acknowledged that Peltier heat pumping offered gr dywell suited br high-thr-t labs. 

M J  R E S E A R C H ,  I N C  3 p ~ 6bid. 

Watertown,Mass. The Originator of Peltier Thermal Cvclers Worldwide ~istributiow 
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Which best predicts human drug metabolism? 
A or B 



Clonetics CellShotT"BlotsI 

NORMAL HUMAN CELL WSEMF 

WesternBlot Panels 
of Cloneticsa 

Normal Human Cells 

4 

Purchase the 
Same ClonetiJ 
Living Humaa 
used to produce 
Cellshot" Blots 

be" 

75 ug!s of protein frgeach 
normal humancell type are 

ekctmphoreseclon a 4% to 20% 
polpaykmide gel gradient and 

elect~oblottadonto PVDF membrane. 

Currently Available Coming Soon 
EpiPanel 1 . .... .....Nonnal HumanEpithelial CellTypes MusclePanel 1 . ... ... ..Normal Human Muscle Cell Types
Endopanel 1 . . ... ..Nonnal HumanEndothelial Cell Types Dermalpanel 1 ... ....Normal HumanSkin Cell Types
Custom Blots 
Blots manufactured by DNA Technologies, Inc. 

NORMAL HUMAN CELL SYSTRRT 

INTERESTED? Avoid the Wait, Call your Clonetiic - Technical Specialist ~oday. 
ForTechnical Intannation: US & Canada (800)852-5663 All other Ic Ims: (301) Q397025 Ext. 2492 

TO PLACE AN ORDER CALL: (800) 344-8618 FAX (301) 845.1008 L-MAIL: cs@biowhittaker.com 
Internet: www.biowhittaker.com, or www.clonetics.com Q BioWhiier,  Inc.. A Cambmx Company, all rights reserved. 
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Some see DNA 11 as a commodity. 

II We prefer a more 
visionary approach 

Call us idealistic, but we think your next Of course, selection is important, too. discuss your DNA requirements. For a really 
custom oligo should be a thing of beauty. So if your taste in oligos goes beyond plain transcendental experience, let us handle your 

Here's how we see it. Whether you need vanilla primers, you'll be happy to know that next order. 
a couple of probes or primers, or a couple of our "standard flavors" include 6-FAM, HEX, DNA micrographs are courtesy of Michael W 
thousand, you'll want impeccable quality and TET, biotin, phosphorylation, fluorescein, Davidson, director of the Optical Microscopy 

amine labeling, Texas red and rhodamine. Division of the National High Magnetic Field Lab- 
And if you're looking for S-oligos, 96-well oratow a joint venture of The Florida State Uni- 
plates, or even whole genes, look no further. w n i b  fie UnivefiitvofFlorida. andLos Alamos 

24-hour shipment? Routine for standard 
primers. Easy e-mail, web or fax ordering? Circle l7 On Readers' Card 

own certificate of Quality Assurance that Whichever you prefer. Knowledgeable, friendly 
includes a digitized PAGE analysis, quantitat- tech support? Included free with every oligo. 
ed yield, melting temperature and MW. Want to share the vision? Call today to G E N  O S Y 5  

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: genosys@genosys.co.jp 



Non-Isotopic Assays! 
Make the move to Packard's FluoroCount@ 
and LumiCounta for your fluorescent and 
luminescent applications. Now capable of 
384-well measurements! 

FluoroCount Fluorescence Detection 
Now even more flexible with 6-, 12-, 24-, 
48-, 96- and 384-well measurements 
Top and bottom reading capabilities 
External excitation source provides 
ultra sensitivity 
UV excitation down to 260 nm! 

LumiCount Luminescence Detection 
Glow applications in 96- and now, 
384-well formats 
Excellent sensitivity with unique 
Digital Photon Integration (DPI) 
Internal temperature control from 
ambient +5 "C to 45 "C for cell cultures 

The best value in microplate counters 
just got better! 

Packard r A Packard BioScience cornpiny 

Packard Instrument Company 
800 Research Parkway Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 
FAX: 203-639-21 72 Web Site: http://www.packardinst.com 
Email: webrnaster@packardinst.corn 

Packard lntematlonal Otnws: 
Australla 03-9543-4266 or 1 800 335 638: Austria 43-1-2702504: 
Belgium 32(0),9481 85.30; Canada 1-800.387-9559: 
Central Europe 43 456 2230 01 5; Denmallc 45-43909023 or 45-439071 51 ; 
Franw (33) 1 46.86 27.75: Germany (49) 6103 385-1 51: 
Italy 39-2-3391 0796; Japan 81 -3-3866-5850: Nlthorlands 31 -50-549 1296: 
Russia 7-095-259-9632: Switzerland (01 \ 481 69 44: 
Unlted Kingdom 44 (0)1189844981 ' 
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D a r k  Reader 1 
Transilluminators 

revolutionary 

MAMMALIAN GENOTYPING SERVICE 
Sponsored by the 

National Heart, Lung, and Blood Institute 
Natlonal Insthtes of Health 

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

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

Upcoming Application Deadlines 
March 31, 1999 

September 30, 1999 

11 For Application Instructions and additional information see:ll 

or contact: 
Beth Busscher, Center for Medical Genetics 

Marshfield Medical Research Foundation 
1000 N. Oak Avenue 

Marshfield, WI 54449 
PHONE: (71 5) 389-3525 FAX: (71 51 389-5757 




