


ull-length transcripts. Discover how easy gene 

new products designed to facilitate gene d i s - 7  
covery and analysis in your laboratory. For more rn 
information on any of the Discovery Line" prod- 
ucts, please visit our Web site or contact the 
lnvitrogen Technical Services Department today. 



I Optimized for Chemiluminescent Imaging I 
New Eagle Eye Lineup I 

For i11li)rmation ahout tlle hest Eagle Eyc system for you. 
please call I -XoO--121-5-1U or your nearest Stratagene distributor. 

Stratagene GmbH 
Telephone (06221) 400634 
Telefax (06221) 400639 

Circle No. 74 on Readers' Service Card ' 



ISSN 0036-8075 
20 SEPTEMBER 1996 
VOLUME 273 
NUMBER 5282 

AMERJCAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF 
SCIENCE 

1648 
Back to nature 

NEWS & COMMENT I PERSPECTIVES I 
A Recipe for River Recovery? 

Budget '97: NIH Up, for Now; 
Fusion Down 

East Asia: 13 Universities Seek 
Common Ground 

1648 Why the Glass Transition Is Still 
Interesting 

1651 A. P. Sokolov 

Visualizing the Logic Behind RNA 1676 
1651 Self-Assembly 

F. Michel and E. Westhof 

Serious Setback for Patarroyo Vaccine 1652 

Furor Over Minnesota Tenure Proposals 1 653 

Mars Meteorite Quest Goes Global 

U.K. Science Policy: Labour Promises 1654 
Key Role for Science 

RESEARCH NEWS 

Redefining the Supercomputer 
How Great a Need for Speed? 

Glimpsing Myelin's Protein Glue 

Budgets Stall But Forecasts 
Jump Forward 

The Next Lap in the Forecast Race 

Closing In on a Stomach-Sparing 
Aspirin Substitute 

A K+ Channel Worthy of Attention 1677 
B. Hille 

RESEARCH ARTICLE 

Crystal Structure of a Group I LI 1678 
Ribozyme Domain: Principles of 
RNA Packing 

J. H. Cate, A. R. Gooding, E. Podell, K. Zhou, 
B. L. Golden, C. E. Kundrot, T. R. Cech, J. A. 
Doudna 

REPORTS 

1657 Dynamic Control and Amplification 1686 
of Molecular Chirality by Circular 

1658 Polarized Light 
N. P. M. Huck, W. F. Jager, B. de Lange, B. L. 

1659 Feringa 

IEPARTMENTS 

THIS WEEK lid SCIENCE 1631 RANDOM SAMPLES 

-0RlAL 
New Online Tools for Scholars: 2 

LETTERS 

Fusion: C. L. Btistow; R. A. Weiss 

SCIENCESCOPE 1647 PRODUCTS & MATERIALS 1738 

AAAS Board of Directors 
Rita R. Colwell Sheila Jasanoff William T. Golden w SCIENCE (IS% W M 7 5 )  Is published weekly on Frlday, except the last week in 

Retiring President, Chairman William A. Lester Jr. Treasurer December, by the Amerkan Association for the Advancement of Science, 1200 New York 

JaneLubchenco Simon A. Levin ~ i ~ h ~ ~ d  S, ~ i ~ h ~ l ~ ~ ~  Avenue, NW, Washington, DC 2Mn15. Periodicals Mail postage (puMication No. 484460) paid at 

President Marcia C. Linn ,=xecutive officer Washington. DC, and additional mailing offices. Copyright@ 1996 by the American Association for 

Mildred S. Dresselhaus Michael J. Novacek the Advancement of Science. The title SCIENCE is a registered trademark of the M S .  Domestic 
individual membership and subscription (51 issues): $1 02 ($55 allocated to subscription). Domestic 

President-elect Anna C. Roosevelt institutional subscription (51 issues): $250. Foreign postage extra: Mexico, Caribbean (surface mail) 
Jean E. Taylor $55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on 
Nancy S. Wexler request. Canadian rates with GST available upon request, GST#1254 88122. Printed in the U.S.A. 

SCIENCE VOL. 273 20 SEPTEMBER 1996 



COVER 
Experimental electron dens~ty map of the P4-P6 do- likely to be a common feature of ribozymes, the ribo- 
main of the Tetrahymena thermophila group I intron some, and the spliceosome. See pages 1678 and 
contoured at 1.4 standard deviations above the mean. 1696 and the related Perspective on page 1676. 
The 2.8 angstrom crystal structure of the 160-nucle- [Image: J. H. Cate and J. A. Doudna] 
otide domain reveals the close packing of RNA helices 

Identification of the "Active Sites" 1 688 A Cyclin-Dependent Kinase-Activating 1 71 4 1 1 of a Surface-Catalyzed Reaction I Kinase (CAK) in Budding Yeast Unrelated 
T. Zambelli, J. Wintterlin, J. Trost, G. Ertl 

Self-Assembly of a Two-Dimensional 1690 
Superlattice of Molecularly Linked 
Metal Clusters 

R. P. Andres, J. D. Bielefeld, J. I. Henderson, 
D. B. Janes, V. R. Kolagunta, C. P. Kubiak, W. 
J. Mahoney, R. G. Osifchin 

A Revised Chronology for Mississippi 1 693 
River Subdeltas 
T. E. Tomqvist, T. R. Kidder, W. J. Autin, K. 
van der Borg, A. F. M. de Jong, C. J. W. Klerks, 
E. M. A. Snijders, J. E. A. Storms, R. L. van 
Dam, M. C. Wiemann 

RNA Tertiary Structure Mediation 1696 
by Adenosine Platforms 

J. H. Cate, A. R. Gooding, E. Podell, K. Zhou, 
B. L. Golden, A. A. Szewczak, C. E. Kundrot, 
T. R. Cech, J. A. Doudna 

Three Cognitive Markers of Unconscious 1 699 
Semantic Activation 

A. G. Greenwald, S. C. Draine, R. L. Abrams 

Parallel and Antiparallel (G-GC), 1702 
Triple Helix Fragments in a Crystal Structure 

D. Vlieghe, L. Van Meervelt, A. Dautant, B. 
Gallois, G. Prkcigoux, 0. Kennard 

Interaction of U2AP5 RS Region 1706 
with Pre-mRNA Branch Point and 
Promotion of Base Pairing with U2 snRNA 

J. Valdrcel, R. K. Gaur, R. Singh, M. R. Green 

SmallConductance, Calcium-Activated L] 1 709 
Potassium Channels from Mammalian Brain 

M. Kohler, B. Hirschberg, C. T. Bond, J. M. 
Kinzie, N. V. Marrion, J. Maylie, J. P. Adelman 

to Vertebrate CAK 
F. H. Espinoza, A. Farrell, H. Erdjument- 
Bromage, P. Tempst, D. 0. Morgan 

Regulation of Interferon- activated 171 7 
STAT1 by the Ubiquitin-Proteasome 
Pathway 

T. K. Kim and T. Maniatis 

Regulation of a Neuronal Form of 171 9 
Focal Adhesion Kinase by Anandamide 

P. Derkmderen, M. Toutant, F. Burgaya, M. Le 
Bert, J. C. Siciliano, V. de Franciscis, M. 
Gelman, J.-A. Girault 

Neurogenic Amplification of Immune 1722 
Complex Inflammation 

C. R. Bozic, B. Lu, U. E. Hopken, C. Gerard, 
N. P. Gerard 

ER Degradation of a Misfolded 1725 
Luminal Protein by the Cytosolic 
Ubiquitin-Proteasome Pathway 

M. M. Hiller, A. Finger, M. Schweiger, D. H. 
Wolf 

Sequential Binding of Import Ligands 1 729 
to Distinct Nucleopore Regions 
During Their Nuclear Import 

N. Pant6 and U. Aebi 

Indicates accompanying feature 
Change of addmas: alkw 4 weeks, giving dd and new addresses and 8-digit account number. 
pnr*.: - change of &WS to -, p.a &X mw. CT nB1%1811. On me 
Shale cow sales: $7.00 oer issue we& Indudes surface oostace: bulk rates on r e a m .  
~ l l l k r h k t o  rnaternl ;or internal or personal u& unde-r dmrnstances not &ling YOU don't have to wait anymorel 
within lhe fair u s e w o f  lhe Copyright Act is granted by AAAS to libraries and other users 
~~~~d rvith the C- clewance center (CCC) mna *. md Grab any scientific paper on the day it hits the mail: 
that $4.00 per arti~le'k &id directly to CCC. k  dosew wood Drive, danv&, MA 01923. me htfp://www.sciencemag.org/science/home/ 
identification code for Sdmm is 0-75183 $4.00. Science is indexed in the R&fs Guide to 
~eciodical ~erature and in several specia~iid indexes. faq-te~t.shtml 

SCIENCE VOL. 273 20 SEPTEMBER 1996 



Volume VI... No. 3 A Bulletin of Technological Advance in Molecular Biology Autumn 1996 

NOVEL DNA TECHNIQUE I MiniCycler Facilitates Uniaue 
V 

DOES NOT VIOLAE CmS I Applications of s DNA e ~na&s i s  - New Interpretation of Treaty Helps I 
Study of Endangered Species 

WASHINGTON-The U.S. Fish and Wild- 
life Service has ruled that wholly synthetic 

DNA samples created through a spe- 
cial amplification procedure are not 

subject to some of the permitting re- 
quirements of the Convention on In- 

ternational Trade in Endangered Spe- 

NEW HEATED LID 
Original "Personal Cycler" 
Gets Even Better; Existing 1 Machines Can Be Uoaraded . I I 

, V 

cies (CITES) or the Endangered &ies ~ c t  
(Jones, M. Science 266: 1930; Bowen, B. & Avise, 
J. Science 266:713). Tfiis ruling should facili- WATERTOWN, Mass. -h4J RESEARCH has 
tate the scientific study of endangered species announced the introduction of a new edition of 
of flora and fauna, because enforcement provi- its portable MiniCyclerminstrument. This trusty 
sions of CITES and ESA prohibit the transpr- personal cycler features a new Hot Bonnetm 
tation of any tissue from an endan- heated lid, and the instrument's small size, 
gered species without strict ad- speedy cycling, and portability are helping scien- 
herence to a tight permitting pro- tists forge new applications for DNA analysis. 
cess. Now, however, DNA canbe copied in the N ~ W  r I G-i SUHU ~ l n l ~ y c l e r  - For example, Marie Connett of the Univer- 
field and brought to the U.S. for study without sity of Waikato used a rugged Minicycler 
any need to obtain transport permits. H~~ the N~~ ~~t ~ ~ ~ ~ ~ t m  powered by a generator beside a glacier in Ant- 

The methodology in question was pioneered arctica, in order to amplify DNA L 

by Baker & Palumbi (Science 265: 1539-1540), Heated Lid operates from small snippets taken from 
and it resulted in great controversy regarding native mosses. She showed that 
the sale of endangered species of whale meat in The Minicycler 'HB' actually comes with the genetic diversity Antarctic 
Japan and Korea (see correspondence in Na- two lids: a regular lid for use when the instru- is far greater than previ- 

Molecular 
me376:ll; 377:lO; 377282; forKoreadata see ment is employed as an instant incubator, and OUS~Y realized, it's just that convergent evO1u- 

Ecology 5:671-685). aremovable heated lid that clamps to the sample tion has caused to look Oth- 
It involves the use of a biotin block for use when the instrument is employed have Connett's and 
s t r e p t a -  vidin system to as an oil-free thermal cycler. Both lids apply a number Minicyclers are in use char- 
s e p a r a t e  copied DNA from pressure to f d y  seat the tubes, but the "Baby acterizing the unique life found Antarctica. 
its native template, and the Bonnet" maintains a temperature of 105OC to Baker of the University of Auckland, 

synthetic DNA is then transported. The proce- preventwatercondensation. Versions oftheheated Palumbi Frank Cipriano of the Uni- 

dure was developed on a portable Minicycler. lid are available to fit either 0.5 or 0.2ml vessels. versity of Hawaii used a Minicycler t~ 
a new technique to copy DNA in the field in 

New Microplate Design Fits Many Cyclers 

Multiplate" Line Features Three IF- - 7- l  
Methods to Seal Against Vapor Loss I 1 

Finally a full line of economical polypropy- 
lene plates is available to fit a wide variety of 
thermal cyclers. All of the plates have wells 
similar to 0.2ml tubes; all can be sealed with 
Microseal" film or strips of caps or reusable 
Microseal" mats; and all have a skirtless de- 
sign to facilitate fit into many makes of cycler. 

Polypropylene is a superior plastic for am- 
plification reactions. Its surface is slick and 
inert so it does not bind enzymes or spoil 
reactions while allowing easy recovery. Unlike 
plycarbonate, polypropylene is impermeable 

Water vapor loss in polypropylene & polycarbon- 
ate microplates with various sealing technologies 

notresult involume loss. It is also ins.trinsically 
cleanbecause molding temperatures over 200°C 
destroy trace biological molecules. Lastly, 
precise injection forming allows improved fea- 
tures for sealing with the three available methods. 

to water vapor so repeated thermal cycles do ~latesareofferedtofitmostc~clers,includin~ 
,miscoYerrdby mmtsOd bYHo--LaROEhe heIncIncB FFHoffff 25-well Minicyclers & 48-well dual-block 

. . 
manu-la Roche ~ f d  usas should obtain license to oaf- the -tion I DNA EnPines. as well as other brands of machine. 

order to adhere to the treaty. AB Tech- 
nology of Pullman, WA integrates a MiniCycler 
into a mobile molecular laboratory that fits into 
a single suitcase; this lab performs a quick PCR 
assay (Roche-licensed*) that enables veterinar- 
ians to sex embryos in barns during cattle breed- 
ing operations. The Centers for Disease ControI 
(CDC) has adapted this mobile lab to track dis- 
eases in the field, including Ebola and plague. 

But you do not need an exotic application to 
enjoy the advantages of a Minicycler. This 3 kg 
instrument features a Peltier-Joule heat pump 
with a range of -9" to 10S°C, a speedy ramping 
rate up to 2.4O/sec, and an interchangeable block 
format. The new lid can be fit to any Mini ever 
made, and the instrument is quite economical. 
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edited by PHIL SZUROMI 

Important steps 
The catalytic activity of sur- 
faces is not uniform. Surface 
defects and steps are sites with 
low coordination on the surface 
and are believed to be highly ac- 
tive, but the mechanisms lead- 
ing to this activity are not fully 
understood. Zambelli et al. (p. 
1688) studied the dissociation 
of N O  on a Ru(0001) using 
scanning tunneling electron 
microscopy and identified the 
low-coordinated atoms at the 
top of atomic steps as the active 
sites of the reaction. Deactiva- 
tion of the surface steps de- 
pended on the step geometry. 

Fleeting subliminal cues 
How might words that appear briefly influence our judgment in 
the absence of any conscious perception of having seen the word? 
This phenomenon of subliminal priming, in which the effect of a 
briefly presented word on a subsequent two-choice task is mea- 
sured, has been difficult to demonstrate in an unassailable empiri- 
cal fashion. Greenwald et al. (p. 1699) used a response window 
technique to examine the performance of subjects asked to choose 
between unpleasant and pleasant words or between male and fe- 
male names. They find that subliminal priming exists, that the 
influence of the prime lasts for only 100 milliseconds, and that 
there is no carry-over from one trial to the next. These findings 
are interpreted in the context of the flow of information from a 
sensory buffer to working memory, which leads to perception. 

with a surfactant coating (in 
this case an alkyl thiol) and spin 
cast into a film. These particles 
formed fragile arrays that could 

Hand in the switch 
Organic materials whose struc- 
tures and physical properties 
can be modulated by light are 
promising materials for revers- 
ible optical data storage and 
photochemical switches. Huck 
et al. (p. 1686) present a chi- 
roptical molecular switch that 
can be operated by switching 
between left- and right-handed 
circular polarized light of the 
same wavelength. The switch is 
based on a helical molecule that 
changes from one enantiomer 
to another upon irradiation 
with circular polarized light. By 
using the molecule as a dopant 
in a liquid crystalline phase, the 
chirality change can be ex- 
pressed macroscopically. 

Stable cluster arrays 
A significant challenge in 
nanotechnology is the assembly 
of clusters into stable arrays. 
Andres et al. (p. 1690) present 
a two-step method for self- 
assembly of gold nanocrystals 
(with a mean diameter of 3.7 
nanometers) into a superlattice. 
The clusters were synthesized 

be stabilized by replacing the 
surfactant with "double-ended" 
dithiol or di-isonitrile organic 
molecules to form a linker clus- 
ter network. 

Quality control 
When proteins misfold in the 
endoplasmic reticulum (ER), 
they are retained and degraded 
by a process of quality control. 
The site of their degradation 
has been uncleardegradation 
could occur within the lumen 
of the ER or elsewhere in the 
cell. Hiller et al. (p. 1725) now 
show that misfolded proteins 
in yeast are actually retro-trans- 
located out of the ER for 
degradation by the cytosolic 
proteasome-dependent degra- 
dative system. 

Basic requirements 
Several cofactors are necessary 
in the splicing of precursor mes- 
senger RNA (pre-mRNA), a 
process that deletes intron se- 
quences. One such factor is 
U2AP5, the 65-kilodalton sub- 
unit of UZAF, which consists 
of an RNA binding domain 
(RBD) and an arginine-serine- 
rich (RS) domain that promotes 
assembly of the U2 small nuclear 
ribonucleoprotein (U2 snRNP) 
on the upstream branch point. 
Valcgrcel et al. (p. 1706) pre- 
pared RS domain mutants and 
found that RS function requires 
only a small number of basic 
amino acids and is not sequence 
specific. Other proteins were not 
required for the RS domain to 
promote base pairing between 
U2 snRNA and the branch 
point. The basic residues of the 
RS domain likely promote U2 
snRNA binding by neutralizing 
the negative charge on ap- 
proaching phosphates on the 
RNA strands. 

Self-splicing 
intron structure 

The self-splicing of RNA in- 
trons seen in Tetrahymena is 
catalyzed by a complex three- 
dimensional structure that has 
been understood so far in terms 
of modeling. In a research article 
and a report, Cate et al. (pp. 1678 
and 1696; see the cover and the 
Perspective by Michel and 
Westhof, p. 1676) present the 
x-ray structure of the 160-nucle- 
otide P4-P6 domain of the Tet- 
r a h y m  group I intron. A dis- 
tinctive motif is the formation 
of pseudo-base pairs by adjacent 
adenosines within a helix. 

Brain chemistry 
The role of anandamide, a re- 
cently discovered endogenous 
ligand for the cannabinoid re- 
ceptor, in brain function has 
remained elusive. Derkinderen 
et al. (p. 1 7 19) have elucidated 
a signal transduction pathway 
after anandamide binding that 
could lead to changes in the 
neuronal cytoskeleton and thus 
influence synaptic plasticity. 

Transport into 
the nucleus 

Cells must transport proteins 
and RNAs into and out of the 
nucleus continuously in order 
to maintain essential functions. 
The nucleus is surrounded by a 
double membrane, the nuclear 
envelope, which is punctuated 
by pores through which import 
and export occurs. Pant6 and 
Abei (p. 1729) examined the 
way that proteins being im- 
ported into the nucleus interact 
with filaments that protrude 
from nuclear pores into the 
cytosol and how the filaments 
appear to usher incoming pro- 
teins toward the pore itself. 
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HPLC, NOTHING IS 
AS GOOD AS GOLD. 

D urable, reliable and versatile, SystemGold@ set the 
standard in HPLC. Now, Beckman is raising that 
standard with System Gold J-a new 

system with new software. 
So whether you're buying a new HPLC system, or 

replacing an old one, ask yourself how it measures up 
to the Gold standard. 

Cost of ownership. Replacement cycles are 
getting longer, and a system isn't a good value if you 
have to replace it every 5 years. Beckman instruments 
are known to last. 

Ease of use. Go1d"J- with Windows* 
takes intuitive software design to a new level, helping 
you become more productive, more quickly. You'll 
spend less time training, and more time getting results. 

Capability. Exceptional microflow performance 
allows you to save on solvent costs without sacrificing 
reliability. 

Number 1 in service. System Gold J- 
comes with 700 unique accessories--our worldwide 
network of Beckman field service representatives. 
They're the reason that a recent survey rated Beckman 
number one for responsive service. 

No-quibble warranty. Beckman offers a full 
12-month parts and in-lab labor warranty-not just 90 
days or five years of "limited" coverage. 

To see System Gold df&&heaz in action, or to 
receive a demonstration software disk, just contact your 
local Beckman office, or reach us through the Internet at 
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Setting a new standard: The ABI PRISW 7700 Sequence large-scale gene expression studies and pathogen 
Datafrom serial dilu- 
tions of samples with Detection System gives you detection. And PE Applied Biosystems is ready to 
known starting COPY real-time PCR detection, right help you bring that power to your lab. 
number are used to gen- 
emte a standard curve now. For the first time, you can So get up to speed on real-time quantitative 
fir the determination of actually see the increase in PCR PCR detection. Request a copy of our free techni- 
starting copy number in 
unknown samples. products as PCR proceeds, and cal report, Quantitution of DNAIRNA Using Real- 

quantitate nucleic acid Time PCR Detection. In the U.S., call PE Applied 

The ABIPRISM 7700 system 
calculates the standard curve 
using the cycle where the 
ampljficatwnplot cmsses a 
definedjluorescence threshold 
(Cd. Thispmuides at IeastFue 
orders of magnitude of linear 
dynamic mnge. 

sequences with unprecedented reproducibility 

and throughput. 

Unlike conventional methods, the ABI PRISM 

Biosystems toll free at 1-800-345-5224. Outside 

the U.S., contact your local sales representative. 

7700 system uses a unique closed-tube assay 

that eliminates post-PCR processing and reduces FE Applied Biosystems - 
the risk of contamination. For maximum 

convenience and throughput, detection takes 

Eumps Langen. Germany Tel: 49 (0) 6103 708 301 Fax: 49 (0) 6103 708 310 
Japan Tokyo. Japan Tel: (0473) 804500 Fax: (0473) BO-8505 
Latin America Mexico City. Mexico Tel: 52-5651-7077 Fax: 52-5-5934223 
Australia Melbourne, Australia Tel. (03) 9212-8585 Fax: (03) 9212-8502 

place in 96-well sample trays. And your results PE Applied Biosystems PCR reagentsaredeveloped 
and manufactured by Roche Molecular S e m  n c .  @ 

are available within minutes after thermal Branchburg. New Jersey. U.S.A. 

cycling is complete. 

By malung quantitative PCR a routine high- 

TagMan is atradmarkof RocheMol~ular Systrms, 14. ThePCR process 
isconred broamtr mned br Hoiimann-La Roche. Inc. and FHofhann- 

throughput procedure, the ABI PRISM 7700 For mearch useonly NO! for u n i n  diag~stic procedures. 

system opens up new research possibilities in o 1996  he ~ e l ~ i n - ~ ~ m e r  Carparation. Printed in t h e u s .  
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That's how Dr. Warren Hehre found it. By looking a little farther, digging a little deeper and c r e w  awhole newway tovis 
molecular mode@ with an Apple W t o s h  personal computer. In fact, Dr. Hehre founded his company,Vavefunction, with 
the vision of bringing computational modeling to the chemical masses. His acclaimed application, MacSpartan, was spenfically 
designed to m e  the awesome capabilities of the Power Macintosh computer and the PowerPC chp, deliveringwor 
station-level performance to any chemist's desk. So nowyou can constmct organic molecules using simple, graphical 
Display complex 3-D graphics. Create vibration animation.Zst your ideas. And share multswith a simple cut and paste. 
otherwords, explore, probe, analyze and discover more easily than has ever been possible before. And that's the real truth. 

To find ant more, visit us at www.sed.apple.com 
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,.I OUR 1 ID CHROMATOGRAPHY SYnTEMS 
ENJOY A WEALTH OF BENEFII 

ieve blornolecule purificatton quickiy, easlly, affordabl 
iendly workstations to your lab or cold room -the popular 
sure or all-new BioLogic LP low pressure system. Both de 

easy. Want to know more 
-800-424-6723) to 

-. -- 
THE ALL-MEW 9tOf.OWC - 1  LINE BIOLOBIC MEDIUM PRE 

An economical, self-c sophistlcared tool featur~ng the easy, inru~ri 
- chromatography need ased BioLogic software for smooth operatio .. 

pump, UV and conduc Up to 1,000 p s ~  for column flexibtlity Runs mull 
columiis and 5 buffers Jnl~mlted 

40 ml/minutr User '- 

.aboratoi 



The Information You Need 
On Your Desktop Now. 

~ e b ~ a b ~ ~  combines the worlds of experiment, 
molecular modeling, and the Internet. 

WebLab Viewer lets you view and understand 
chemical information. 

It's FREE, EASY TO USE, and AVAILABLE NOW 
on desktops everywhere. 

Make sure that yours is one of them. 

1 wa-a-9 - '10mt 
nttp: / / www.msi.com 

Molecular Simulations Inc. 9685 Scranton Rd. San Diego, CA 92121-3752 (619) 458-9990 FAX: (619) 458-0136 
U.K.: (44) 1223-413300 France: (33) 1-69-419908 Germany: (49) 8106-35-93-0 

Asia / Pacific: (61) 2-9954-4322 Japan: (81) 3-3818-6511 
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Great Len 
I Long Reads and 1 

High Accuracy 

- 
I Internal 1 
1 ~ i d k ~ i n ~  Strategy 1 - 

7- 
le t  the lI-3 

M.mrrmze your time and maximize your data with the'longest rea 

'll sequence your sample 
LI-COR infrared DNA 

routinely deliver the accuracy you need. 
quencer, just so you can 

L 

Now, these long m d  length and high accuracy 

................ 
*CEPRAP, b v  of Worma-Davis 1260bp with 98.8% acm. Base G& ~ r n  
made automatldy with no edltq or o p t o r  mrvennon 

BIOTECHNOLOGY DMSION 

LI-COR, Inc. 4308 Progressive Aye. Lincoln, Nebraska 68504 USA Phone: 402-467-0700 FAX 402k7-0819 E-mail: biohel~io.licor..com 
Japan: (0422) 45-5111; G m n a n ~  Austrk 0809283289-0; Swi- 0611411 11 22, United kngdom: 0181414 1000, Spain: (3) 201 44 11; France: 1 64 46 2400; 
Netherhds (0) 294 283119; Denmark: +45 86 10 10 55; Sweden: 08-680 0845; Norway: 147 22 50 90, Australia: (02) 417 8877; New Zealand: 9 366 3999, 
Taiwan: (02) 393-4231; Korea: (02) 547-1758 

C i r c l e N o . 2 0 0 n ~ a S e r v i c e C a r d  
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-- 
Longer and More Acauak AmpMcations 

hmmRNA or tutal RNAUsing AMV RTase 
TaKaRa RNA LA PCR Kit (AMV), 
RR012A, 50 reactions: 
RT and PCR reactions are completed in a single tube. This kit 
provides all necessary reagents for 50 reactions including 
LA Taq, AMV RTase XI,, and RNase Inhibitor. RTase is 
conveniently p d u t e d  and ready for immediate use. 

TaKaRa LA Taq, 
' RR002A, 125 U: 

Available with a specially optimized buffer II (Me free) 
and M@. 

U.S. Patent 5,436,149 for LA Tehnology owned by 
TAKARA SHUZO CO., LTD. 

Comparison for Long RT-PCR: RT reactions were carried out under optimum conditions 
for each enzyme, AMV RTase and MMLV RTase, in cDNA Amplification from Dystrophin mRNA duplicate. one sample from each pair was followed by 
RNase H treatment Then using two different primer pairs 

--.I- A .. A .  ... mk A- A .  ~ 1 .  ,k for 8 kb and 12 kb amplification, PCR was performed with 

I 
TaKaRa LA Taq for Ah4V RTase loduds and Long distance 

a DNA polymerase for MMLV R #' ase produds rrspehvdy. 
No full length cDNA of 12 kb was detected with MMLV 
RTase. 

mk I Hind Ill marker 
A+ AMV RTase reaction fa#owed bv RNase H treatment 
M+ MMLV RTase reaction fdlawedby RNase H treahent 
A- AMV RTase reaction without following RNase H treatment 
M- MMLV RTase reactbn without following RNase H treatment 

Kmm r w p r l h & ~ ~  OnIyUS.4. ;rE;;'pc'R"ij;; rZzsF soww(r-, 
-.h 

Bkmedlcal hc. TOW Ree: 800-791-14M) Tdl Free 8007766267 
W%WSJepa, Phone: +33 1 41 47 01 14 Phone: +82 2-577-2002 Fax: 6082333407 Fax: 301-9266129 
Phone+817?54S?247 -41 77- Fax: +33 1 47 92 18 80 Fax: +82 2577-3691 E& E-mail: -SOlIl 



I dye terminator kits. 

.. , . ..%% 
.-,.<*,. . C5_ 

I 

- -,: .= . . .  . .: ,.. . *p ..i;. " . .  ;-' 
' ,;$+i .: . :- &;>-i;;; ,.7 1 

;.<,"4;;. " 
: .9p 5 ,I. ., 

, ,. ,; ,=-%%:++ < 
1 !-L;<, ::&-%&., '; 

.--*y;: :>&@$;>, 
i <Q.:. , . .:,: -.T;; &g;W 

>,,.;% ,-.+*.3g 
,, . <=3$.@t.i, ,,? t.;->- ::- :.>a$, 

,, Ci 
.< y;;.. <;;$%$, , . ::. .&<ht*: 
.,;;*4';;;+,)?:*, 
, .., -1 . *?,?-,:.3 

Circle No. 59 on Readers' Service Card 

ABI PRISW dye terminator qcle sequencing chemistry 
revolutlanized automated DNA sequencing with 

I u n p e t e d  one-tube convenience and the a m a q  

I of one-lane multicolor detection. 
Now, thanks to AmpIiTaf DNA Polymerase, FS- 

I an enzyme mgheered specifidly for fluorescent 
sequencing-there's a new generation 
of dye terminator kits that brings 
even more to genetic analysis. PRISM" 

I Even more robust sequencing. Because the enzyme's 
low 5'-> 3' mclease activiq and hgh dideoxynu- 
cleotide incorporation efficiency result in reduced noise 

f < " :,-. , ,+ ') 
and hgher signal, even with difficult templates such as 

3 <"e - . ' 
-* ;3.i".. AT- and GC-rich DNA. 

.FA ,>"*F 
->, 4 -&@< h Even longer reads. Because the nucleotide ratios 

, ,4zG$& have been re-optimized for superior performance- 
i4:,;;,$:$% 

'7 x,.'%ir;:-. 
often greater than 650 bases with both s e e -  and 

5 .6q73$'4 r- 

- ig:;~> .+.:A='; double-stranded templates. 
< -.,.d 3 4 

: c.3::*'; 
, ,-&?-,-1p.: Even greater convenience. Because smaller amounts 

A X '  ' of dye-labeled dideoxynucleotides are required, mak- 
*:. 

< -  ing cleanup of excess dye terminators easier than ever. 
Find out how ABI PRISM dye terminator kits can do 

even more for you. For information on our new genera- 
, . tion of cycle sequencing kita with the AmpliTaq FS 

7 2.K enzyme, call 1-800345-5224. Outside the U.S. and 
L. - 

-;( ; -3 
Canada, contact your local Perkin-Elmer repmtative. 

I&. JW lei: (0473) saa3al Far (0473) WW5 
U h  hala k b  Ci.YedcoTet 52-5651-7077 Fax 52-5.5936223 
h h l h  Melelbaume. Mi Td: ((13) 9212-1)586 far (03) El28502 

Pefiin-Elm PIX  raagents are developed and 
muklured by Roehe Molecular SysRms. IN., 
Branchburp. New Jersey, U.S.A. 
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#I O N  MACINTOSH, N O W  O N  WINDOWS! 

YOU'VE TRIED THE OTHER STATS PACKAGES. 
Now TRY ONE YOU CAN ACTUALLY USE. 

tatbtka m e  that's easy to use? You've heard it all before, 

h r i z e  before la, could pet any mrk done. b Unlike our 
cornpetiton, StatView isn't a ammand Line, mainframe-behemoth 
ported to Windom StatVkds celebrated point and click interface lets 
you create and edit ywr analyses on the fly. Add new variables, 
change your data, edit analyses, enhance graphs and tables all by 
pointing and &king. Sinre gmu work at any time, reopen it and pick 
up right where p u  left off. Try that with any otkx statistics pack- 
age! k But don't just take our d far it. StatVi- is used by m r  
75,000 researchers and has received more awards from the Madntosh 
press than any other statistics package available - a six-time Mac- 
world Wodd Class award winner, 1996 World Class fhalist. MacUser 
Editoh Mi award winnex and 1995 Editoh Choice finalist 

THINK ITS ALL TOO 6000 TO BE TRUE? 
OUT WHAT YIJU'VE UEEN MISSINS. 

&&& " " d ~ l - l k b - f f ~ t  'KIP MMI IYl !All0 ... 

The Original 

- n O  SWEAT STATISTICS 

191 6 kliu hienme, kri~elq, CA 94704IO I4 hone: MO-616-STAT, Fu: SlM4kOZM 
Email: info@abacus.com hit  Our Wtbsitt: bttp:llrnw.abactls.com 

Stat* is a 32-bit W h  95 Rady appkdion. StatVi a h  nuu with 
Windows 3.1, Windorn NT and ia m i  for WKintosh and Power k 

We have localized, international and student wnions 
of Statview and l i m e ,  m d e m i ~  and qunt i t y  d i n .  -1 

Call for more information. 
- 
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And still the best 

fabrication. Today, &e P-9J still'sets the standar;i for reld&y 
and performance, enabhng you to custom fabricate your own... 

Micminjeciion needles 

Micmdbedon took 

and more! 
C €  @LISTED 

, 4 B  
SUTTER INSTRUMENT COMPANY 

40 LEVERONI COURT, NOVATO, C A  94949 
PHONE: 4 1 5 . 8 8 3 . 0  1 2 8  F A X : 4 1 5 . 8 8 3 . 0 5 7 2  

INFO@SUTTER.COM \H\HW.SUTTER.COM 
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+ Exciting way to make new covalent gold probes 
+ Link to proteinsI peptides, lipids, &hydratesI 

DNA, small molecules 
+ Visible in the EM and LM, confocal, directly on 

gels and blots (with silver enhancement) & 
I 

Maleimide-Nanogoldm- labels thiols 
Gold 

7 . e o 0 g " :  "*M 
(An O 

NHS-Nanogoldm- labels amin 
New technology permits novel molecular probe cunstruction 
1.4 nm-gold-Fab: smallest imrnu~probe 
Penetrates lhue8 to 40 pm (colloidal gold typically < 0.5 pm) 
Use Streptavidin-Nanogold for ultrasemitive ISH 
Brown/bladr color compatible with other cell stains 
High resolution Ehi label 
Hi&dY charged (+ or -1 and un&ar@ gold also available 

I\Canoprobes, Inc. 
25 East Loop Rd, Ste. 124 TeL 516-44-8815 e-maik 
Stonv Bmok. NY 11790. Fax 5164444816 nan-.lihti.orn 
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~ s 4 t 5 C  --- 
*sfixed-m* 
18x I .~ml ,24xObml  
a 3 0 x O . 4 m l ~  
tubes 
1-speed* 
fmml~to14,000rpm 
(-lb.000 x g) 
* . l O s ~ t o m r u l  
speed 

b m ~ l e  
S I 2 ~ ~ k y 1 . 5 / 2 n d  
tu~~msml rnbmmtmgs 

, tuheefwfthadrrpters) 
. # - ~ s P e e d  

14,000 qam (- 12,800 x g) 
; 0 F&lb lE6 1010-2-020 

CEXddmtm-. 

hljighf%l@m&ydueta 
5 0 - P ( P D b ~ ~ ~ r o l t o r s  Also available as refrige- 

t rated Ce~ntrHuge 541 7 R 
, i Temperature range 

between - 9 'C and + 40 "C 

12+- rot= 
Sample temperature r 4 "C 

*fbw&muspeedvartaMe at max. speed 
~ W t a 1 4 i o O o r p m  

Standby refrigeration 
Cooling aggregate built in 

back of centrifuge 
to maa Dimensions (H x W x D): 

4 @@& IM: i O l 5 2 a '  
22.7 x 32.6 x 59.7 cm 

+-O.fxwxD): 
a . 7  x MA x w.9 am 

Thank you for demanding the ultimate from us' 
. -. 

Thanks €o y w  w CenhiSuge 5415 C has proven 
---- 

30-place rotor of 

toha~*Aert.l.ttnvtsandmrnmd~ns,in Centrifuge 541 7 CIR 

, L 
Simple symmetrical 

hboratm%@s g# oygl'tb ~orkl. It is akay~ quick loading of rotor: opposite 

and always mthh. ,Hwvuwsr, your demands ha* rotor segments have the 
same code 

increased, and a4 &%as kK1 ue to develop our 
claseic model & further. ~ o ~ ,  we have 
r € m i n e d a l l o f b t s m q W i t r - a n d  guarantee al ~"rter centrifugation times, and thus 

have only cmmmt&d af~ those wqe& wMch save time. The compact refrigerated Centrifuge 

o ~ l d  be impt.cwed. I 541 7 R maintains a sample temperature of 4 "C, 
The new cmttlfuges 5417 C and 5417 R are main- even at maximum speed. 

Wmwe-W~, pbeswtly quiet and, with ~ l o m  for Regardless of which centrifuge you choose, the 

30 samples, offer con- gn~&w capadty. 541 7 C or 541 7 R, you are choosing the classic 

ExWmWy short acmkWon and deederation model of tomorrow. 
ti-, as well as a greater RCF &-number), 

Eppendorf - Netheler - Hinz GmbH .22331 Hamburg . Germany . Tel. (40) 5 38 01-0 . Fax (40) 5 38 01-556 
e-mail: eppendrf@eppendorf.com . eppendorf home page: http:Nwww.eppendorf.com/eppendrf 

Brinkmann Instruments, Inc., One Cantiague Road, P.O. Box 1019. Westbury, NY 11590-0207 . Tel. 800-645-3050, Fax: 518-334-7506 
Brinkmann Instruments (Canada) Ltd.. 6670 Campobello Road. Mississauga. Ont. L5N 2LB . Tel. 800-263-8715 . Fax: 905-826-5424 
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Ti-i this for size. 
Separate RNA, DNA and protein quickly and economically with 
Tri Reagent", available only from Sigma in an efficient 25 ml size. 

Sharing a bottle of Tri Reagentm 

makes many scientists anxious, 

particularly when working with 

RNA. After all, the more 

users, the more possibilities 

for cross-contamination. 

That's why we offer 
o l e  for isolating 

total RNA I Tri Reagent in a convenient, I h .  
smaller size: a 25 ml bottle that's 

ideal for sampling and priced to 

make sharing unnecessary. 

RNA ready to use in Northern blots, 

mRNA isolation, in vim translation, 

RNase protection assays or PCR 

In two hours, you'll have DNA 

for PCR, restriction enzyme diges- 

tion or Southern blots. And protein 

for probing in Western blots. 

Try Tri Reagent in our 

exclusive 25 ml size. It's yet another 

reason why Sigma is the world's 

leading source of products for RNA 

Now you can have your own 

personal supply of the reagent that 

Tri Reagent'" is a registered trademark of Molecular Raevch Gntcr, Inc. 
The PCR p- is covcred by patents owned by Hofiinm-La Roche. Circle NO. 55 on Readers' Service Card 

Sigma Chemical Co. PO. Box 14508 St. Louis, MO 63178 USA 314-771-5750 
http:llwww.sigma.sial.com . - 

and DNA isolation. 

To order, call SIGMR. 
isolates RNA, DNA and protein 

from cells and tissue. 

In one hour you'll have pure 

1-800-325-3010 or 314-771-5750, 

collect. Ask for Tri Reagent, 

Product Number T-9424. 




