


SouthernsINortherns : Electrophoresis, Blotting, 
, and Crosslinking in 2.5 Hours Instead of 30. 

Stmagene has saeamlined agarose gel ele~rophoresis and blotting. 
The system decreases the time required, from sample loading to 
prehybridhtion ten fold. 

The VAGE'" vertical agaroselacryiatllide gel electrophoresis system 
allows the casting of agarose or aaylamide gels in the unit. Nudeic 
acids can be dectrophotesed through a 3 mm, 0.8 % vertical agarose 
gel in less than two hours ohnion ( K i  1). 
Becausethegelsarethin, ' 

sminias, - 9  

and denatutadon can 
be accompWed in 
15 minutes. 

. :' -GENE MEI'HOD-TIME 2.5 HOURS 

Figure h g e d  PnctlonPtion of ad 
lnbeled DNA mnrterS on 3mm thick 
0.8 % tgnmse by the VAGE qpram 

2 HOURS 
- ,  

I bmes ashql the PosiBloS pressme Matter. 
A.ethMtumrnnlned@showinghigh m M n .  

B. Same gel after pressme blatttng. I C. A ~ m n f l o g . .  of h e  after 



Figure Lengend: UP end-labeled lambda 
Hind ID markers were electrophoresed 
in 0.8% agarose. The DNA was then 
transfemd to a nylon membrane with a 
vacuum blotter at 3Omm Hg below at- 
mospheric or with the PosiBlot pressure 
blotter at lOOmm Hg above atmospheric. 
Both transfers were carried out for 15 
minutes. As can be seen, pressure blot- 
ting transferred @cantly more DNA 
in the same period of time, especially in 
the higher molecular weight range 
'lanest band is 23 kilobases). 

The ~ o s i ~ l o t ~  positive pressure blom panuts the transfer of 
nucleic acids in 113 the time of vacuum blotters and 1/50 the time of 
capillary blotting (Figure 2). Pressure blotting does not dehydrate gels 
as do other methods. This allows the use of substanhally higher 

pressure differentials, compared with 
vacuum blotting, without gel 
collapse. The PosiBlot appgt.atus 
reduces blotting time to 15 minutes. 

RFLP alleles revealed by a cystic fibrosis 
human DNA probe using the VAGE, 
PosiBlot and Stratabker all in 2.5 hours. 

FIGURE 3: 
Figure Legend: Autoradiogram showing 
the resolution of 2.8 and 1.3 Kb Msp I 

The SmtabkTM UV fhdinker  fixes nucleic acids to solid supports 
such as nitcodulose or nylon membranes, in less than one minute. 
This compares horably to vacuum baking, which requires 2 hours. 
The bralinker actually monitors the ultra violet energy flux and 
deactivates the light source upon reaching the user-programmed 
energy level (Figure 4). Figure 3 shows an autoradiogram of a human 
genornic Southern blot pehrmed using the VAGE, PosiBlot and 
Sumlinker all in 2.5 hours. 

Stratagene offers a full selection of nitrdulose,  reinforced 
nitrocellulose and nylon membranes. Each membrane is stringently 
lot tested to ensure consistency when performing Northern and 
Southern blotting. Please call Technical Services for detailed informa- 
tion on Stratagene's time saving blotting systems and membranes. 
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additions occur suggest that these new neurons are involved in perceptua 
motor song learning. See page 1444. [Photogr 

new 
pecies 
these 

11 and 

1409 Rapid Determination ot the Critical lemperature In 31mulated Annealing 
Inversion: A. BASU AND L. N. FRAZER 

1412 Forecasting Damaging Earthquakes in the Central and Eastern United State 
S. P. NISHENKO AND G. A. BOLLINGER 

ZIN, 

ini 

DNA Fingerprinting: B. DEV 

1420 Detection of Borrelia brrydorjerr DNA in Museum Specimens of Ixodes damm 
ISING, S. R. TELFORD 111, P. N. RYS. D. E. DODGE, 
E. MALAWISTA, A. SPIELMAN 
:he Human Thyrotropin Recel :a1 for High Affinity 

Hormone Blnding: H. L. WADSWORTH, G. D. CHAZENBALK, Y. NAGAYAMA, 
D. Russo, B. RAPOPORT 

Ticks: 
T. J. M 

5 An Ins 
- - 

ertion in r -.  .. ptor Critic 

1425 Anatomy of a Conformational Change: Hinged "Lid" Motion of the 
Triosephosphate Isomerase Loop: D. JOSEPH, G. A. PETSKO, M. KARPLUS 

1429 Structure and Function of Lipopolysaccharide Binding Protein: 
R. R. SCHUMANN, S. R. LEONG, G. W. FLAGGS, P. W. GRAY, S. D. WRIGH 
J. C. MATHISON, P. S. TOBIAS, R. J. ULEVITCH 

1431 CD14, a Receptor for Complexes of Lipopolysaccharide (LPS) and LPS Binulng 
Protein: S. D. WRIGHT, R. A. RAMOS, P. S. TOBIAS, R. J. ULEVITCH, 
J. C. MATHISON 

1433 Acceleration of Diabetes in Young NOD Mice with a CD4+ Islet-Specific T Cell 
Clone: [NS AND A :FIE K. HASKI 

a1 of Expe 
IGMAN, T 
. .. 

1436 Revers 
H. BEI 

rimental I 
. WICHMA 

jm by Les 
. DELONC 

ions of thc 

. - -  

s Subthala 

- - 

mic Nucleus: 

1438 Xotch, the Xer~opus Homolog of Urosophila Notch: C. COWMAN, W. HARRIS, 
C. KINTNER 

1441 Calmodulin Activation of Calcium-Dependent Sodium Channels in Excised 
Membrane Patches of pdrdmecbm: Y. SAIMI AND K.-Y. LING 

3e Related 
. NOITEB~ 

C Birth c 
or Mol 

~f Projectic 
tor Leamil 

,n Neuror 
ng: A. AL' 

IS in Adul 
VAREZ-BU 

t Avian Brain May I 
YLLA, J. R. KIRN, F 

Kenections on ~ i q u i d  Helium, revleuled hy D. L. GOODSTEIN I l n e  Matnen 
of Projectiles in Sport, P. J. BRANCA lamics of Dense Stellar Systen 
L. M. OZERNOY . The Ecology of E nunities, B. A. MAURER . Boc 
Received 

ZIO . Dyr 
lird Comn 

ing Mount. UNIX Version of Math S o h a r e  . . Vibrati Fiber Opt 
Room Light ! Data Acquisition and Graphics Software . Clean- 

Telephone . Mass Spectrometers . Nonradioacti\re RNA Labeling Kit . 
Literar ure 

Board of Directors 

Richard C. Atkinson 
Retiring President, 
Charrman 

Mary Ellen Avery 
Francisco J. Ayala 
Eugene H. Cota-Robles 
Robert A. Frosch 
Joseph G. Gavin, Jr. 
John H. Glbbons 
Beatr~x A. Hamburg 
Florence P. Haselt~ne 

Editorial Board 

Elizabeth E. Bailey 
David Baltimore 
William F. Brinkman 
E. Margaret Burbidge 
Pierre-Gilles de Gennes 
Joseph L. Goldstem 
Mary L. Good 
F. Clark Howell 
James D. Idol, Jr. 
Leon Knopoff 
Ollver E. Nelson 
Yasutoml N~sh~zuka 
Helen 
Dav~d I 
Howan 
Larry L 
Robert 

3oard of Reviewing 
iditors 

John Abelson 
Don L. Anderson 
Stephen J. Benkovic 
Gunter K-J Blobel 
Floyd E. Bloom 
'ienry R. Bourne 
lames J. Bull 
Cathryn Calame 
:harles R. Cantor 
3alph J. Cicerone 
lohn M. Coffln 
Robert Dorfman 
Bruce F. Eldr~dge 
Paul T. Englund 
Fredric S. Fay 
Harrv A. Fozzard 

Theodore H. Geballe 
Roger I. M. Glass 
Stephen P. Goff 
Corey S. Goodman 
Stephen J. Gould 
Erlc F. Johnson 
Stephen M. Kosslyn 
Konrad B. Krauskopf 
Charles S. Levlngs Ill 
Rlchard Losick 
Joseph B. Martin 
John C. McG~ff 
Anthony R. Means 
Mortimer Mishkin 
Roger A. Nicoll 
Willlam H. Orme-Johnson 
Carl 0. Pabo 
Yeshayau Pocker 

Dennis A. Powers 
Erkki Ruoslahti 
Thomas W. Schoener 
Ronald H. Schwartz 
Terrence J. Sejnowski 
Robert T. N. Tjlan 
Virglnia Trimble 
Em11 R. Unanue 
Geerat J. Vermeij 
Bert Vogelstein 
Harold We~ntraub 
lrvlng L. Weissman 
Zena Werb 
George M. Whitesides 
Owen N. Wine 

Ill William B. Wood 
Keith Yamamoto 

Donald N. Langenberg 
Presrdent 

Leon M. Lederrn 
Presrdent-elect William T. Golden 

Treasurer 

Richard S. Nicholson 
Executive Officer 

M. Ranney 
M. Raup 
3 A. Schneide~ 
.. Smarr 
M. Solow - ,.,~. ~ ~ James v .  warson 

21 SEMEMB 





dynamic behavior of the Great Red son's-like disease in monkeys; then, 
Spot and other vortices recorded at through direct injections of the chemi- 

HE greenhouse Jupiter. In one model enormous zones cal ibotenic acid into the subthalamic 
which carbon dioxide and other of chaotic motion have been identified; nudeus, movement was restored almost 
atmospheric gases trap radiation these mnes may participate in the mix- immediately in the limb contralateral to 

and lead to warming of the dimate, has ing taking place in Neptune's atmo- the site of injection and rigidity and 
been a force in climate control for hun- sphere. $&$&% ~ ~ s m ~ ~ ~ ~ t r e m o r s  were also lessened. The return 
dreds of d o n s  of years; exactly how to near normal motor function implies 
important a factor it has been remains at 6% that, for all three types of motor activ- 
issue, awaiting estimates of levels of Earthquake ity, there was aberrant (excessive) neu- 
greenhouse gases in past atmospheres. ronal activity in the subthalamic nudeus 
Berner describes a mathematical model HENEVER the possibility is rather than permanent loss of function 
with which long-term changes (changes raised that a large devastating by neurons. For patients with Parkin- 
much slower than those occurring to- Wearthquake d hit some- son's disease or parkinsonian symp 
day) in atmospheric carbon dioxide lev- where in the United States, the state of toms, it might someday be pussible to 
els during the past 570 d o n  years can California immediately comes to mind; alleviate some of the severe motor dis- 
be estimated (page 1382). Several ro- however, the eastern and central parts abilities through similar directed chem- P cesses are considered-the burial o or- of the country are also at risk. Estimates ical attack on or focused surgery in the 
ganic matter and carbonates in sedi- by Nishenko and Bollinger indicate that brain. 

" i r"+*rs ments, degassing of carbon dioxide the likelihood that a major damaging ?" $&dt 
during volcanic activity and metamor- earthquake wili occur east of the Rocky ' '""l 
phism, and weathering of silicates, car- Mount?h in the next 30 years is about Cell fate determination 
bonates, and organic forms of carbon. two-thtrds the hkehhood that one wdl 
Predictions regardmg the timing of an- occur in W o r n i a  (page 1412). The HAT makes eye cells develop 
cient high carbon dioxide periods and predictions are based on three types of into eyes and muscle cells de- 
low ones are in general accord with data-regional seismographic data, cat- velop into muscles in devel- 
estimates of paleoclimate conditions dogs of earthquakes that have occurred oping organisms? This is one of the 
and indicate that, at several times in the in the eastern part of North America central ~"s t ions  in developmental biol- 
past, carbon dioxide levels may have since the mid 1600s, and paleoseismic ogy. In fruit flies, a gene called Notch 
been considerably higher than they are (carbon-14) data from a few discrete mediates some of the determinative in- 
today. Construction of the model has locations. Seven large earthquakes have teractions between cells, and similar 
shown that much more needs to be occurredeast ofthe Rockies since 1727: genes have been identified in nema- 
learned about certain parameters+xpe- five of these occurred in the 1800s; four todes. Coilinan et al. have now found a 
cially rates of degassing rocked New Madrid, Missouri, and one vertebrate homolog of Notch (page 
Aants in weathering. hit Charleston, South Carolina. Most 1438): using the fruit fly's Notch DNA, 

fault zones in the east and central they screened complementary DNA 
United States are buried and much less made from frog embryos and found a 

The Great Dark S is known about them than about the gene, called Xotch, that was not only 
more exposed zones in the west, but similar in sequence and organization to 

EPTUNE'S Great Dark Spot is a estimates are that a major earthquake in Notch but was expressed in the embryos 
huge weather system that is ap- the east could be every bit as devastating in a pattern that was similar to the 
proximately the size of Earth. as one in the west. expression pattern for Notch. For exam- 

Like the Great Red Spot on Jupiter, it is ple, Xotch was fairly uniformly ex- 
a coherent and persistent feature of the pressed in early embryos; later, expres- 
Aanetary atmosphere; unlike the Great Reli sion was enriched at regions, such as the 
A d  Spot, it undergoes dramatic smptoms nervous system, where cell determina- 
changes in shape. The Great Dark Spot tion was occurring. The finding of otch- 
acts as an anticyclonic, wobbling, oscil- HE major motor s f type developmental genes in both ver- 
lating vortex. Polvani et al. have devel- Parkinson's disease-impaired tebrates and invertebrates suggests that 
oped models to account for the dynamic movement (akinesia), muscular this type of gene has been conserved in 
behavior of the Great Dark Spot (page rigidity, and t r e m o ~ a n  be induced evolution. Exactly how the gene helps 
1393); the models adequately describe in experimental animals and later re- in determining cell fate is unknown; it 
the dramatic oscillations recorded in lieved by altering the activity of nerve may work t h r o w  the actions of its 
time-lapse photographs by the Voyager cells in the subthalamic nucleus of the products that, at cell surfaces, may 
2 s p a c e d  in August 1989. The mod- brain (page 1436). Bergman et al. used transduce signals between cells. 
els also appear to be relevant to the the drug M l T P  to induce the P RUTH LEVY GUPBR 
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Take Good Care of Your Genes 
Whether YOU are cutting DNA or 9 13 3 * 5 6 7 8 SDS-PAGE of F P L C ~ U ~ P  cloned modlfylng 

moddymg it, trust your precious 6 enzymes. Analyzed uslng PhastSystem'" and 
a PhastGel" Gradlent 8-25. ( I  ) Gene 32 

samples only to pure enzymes Proteln; (2) Polynucleorlde Kmaw; 
(3) T4 RNA Llgaw; (4) Klenow Fragmenc 

from Pharmacia LKB. Find out ( 5 )  ~7 RNA Polymerase; (6) ~4 DNA Llgaw; 
(7) T4 DNA Polymerase; and (8) Low 

for yourselves how good they are, Molecular Welght Markers. 

by checking out our: 
B Restriction enzymes Pure Performance1" products from Pharmacia 

FPLCpure@ moddymg enzymes LKB Biotechnology . . . pioneers and leaders in 
Our highquality enzymes also ensure excellent protein p d a t i o n .  
performance from our: 

cDNA Synthesis Kits 
T7Sequencing'" Kit Pharmacia 

Advancing The New Biology 
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The Society for the Advancement of Chicanos and 
Native Americans in Science announces: 
Annual Conference hosted by UC Irvine 

January 4 - 7,1991 
Red Lion Hotel. Costa Mesa CA 

Workshops 
Social & Professional Issues for Minority Scientists 
Why Graduate School? 
Industry vs. University Employment 

Technical Symposia 
The Aging of the Human Mind and Its Consequence 
Restoring and Protecting the Environment 
Hormones and their Receptors 

Student Poster Sessions 
High School Science Day 
Graduate Student Oral Presentations 
Teacher Workshop 

Exhibits presented by Univetsities, Private Industries, 
Federal Agencits 

For more information. please write: 
SACNAS 
Sinsheimer Labs, University of California 
Santa CNZ, California 95064 
or call (408)4594272 
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Buy some time 
in the search 
for a solution. 

HIV Protease 
Authentic, pure and available 

only from Medigenics. 

When it comes to finding a cure for 
AIDS, Medigenics can be a real life saver. 
Because now Medigenics can save you time 
by offering HIV Protease that's authentic, 
pure and reliable. 

Authentic HIV- 1 Protease helps you 
eliminate time consuming processes so you 
can concentrate on work that really matters. 
You can rely on the quality of our protease 
because its purity is 95% or greater as 
measured by reverse-phase HPLC. 

Call 
(402) 391-6944 Because vou h e  more 
to find out how important work to do. 
we can help you win 
the race against 
the clock. 

-- 
- - - - - 

M E D I G E N I C S  

71 01 Mercy Road, Suite 420, 
Omaha, NE 68106 
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SUPERCOMPUTING ' 90  

New York Hilton at Rockefeller Center, NY, NY 

ATTEND SUPERCOMPUTING '90 
Supercomputing '90 will bring together supercomputing systems re- 
searchers, designers, managers, and computer scientists and engin- 
eers to report advanced experiences and to plan future directions. 

I More than 100 research papers, on topics ranging from parallel versus 
distributed processing, scientific applications, high-performance 
architectures, and systems software and languages 

I Keynote address by Dr. Danny Hillis, Chief Scientist and Co-founder of 
Thinking Machines 

I Tutorials and workshops on a wide range of topics 

I Exhibits, including Cray, IBM, Thinking Machines, Sun, IMSL, and more 
than 60 others 

I Research exhibits, featuring interactive computer graphics and experi- 
mental design 

I One week in New York City, one of the most exciting cities in the United 
States! 

For information on registration, contact Kelly Wakeman at the Cornell 
Theory Center, 420 Engineering and Theory Center Building, Ithaca, NY 
14853-3801, phone 607-254-8613, or kelly@tcgould.tn.cornell.edu. 

In cooperation with: Lawrence Livermore National Laboratory I Los Alarnos National Laboratory 
I NASA Ames Research Center I National Center for AtmosphericResearch I National Science 
Foundation I SlAM Activity Group on Supercomputing I Supercomputing Research Center I 
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THE SWISS BACHEM GROUP- FOR BETTER SERVICE, WORLDWIDE 

sewing you worldwide 
except areas mentioned 

subsidiary of BACHEM Switzerland 
sewing the American continents 

3700 Market Street 
Philadelphia, PA 19104 

subsidiary of BACHEM Switzerland 
sewing Germany and USSR 

Lessin stmsse 26 
D-6980 Heidelberg 
Phone: 0 62 21 116 30 91 
Fax: 062211 21442 
Telex : 461 352 

Hauptstmsse 144 
CH-4416 Bubendorf 
Phone: 061 1931 23 33 
Fax : 061 1931 25 49 
Telex : 966081 

Phone: 215138700 11 
Fax: 2151387 11 70 
Telex : 910 250 2352 

Cirde No. 171 on Readers' Sewice Card 



One capilkq 
electxophoresis 
system may not be 
rig,ht for everyone. 

So picture a choice of three. 

An automated system for QA 
and other high-throughput jobs. 

Large capacity: 40 samples 
and 4 different buffers 

Includes data management 
and method programming 

1 
A compact, integrated research 
unit with multimode injection 

30-kV dual-polarity power 

Reproducible analyses with 
as little as 2 pl of sample 

A versatile on-column 
UV detector 

Ideal for low-cost modular 1 
with samples you can't easily separate 
other way. And affordability that 
may surprise you. 

Phone today, (800)228-4250. 

Isco, Inc. a P... Box5347 Pi Tel: Lincoln (402)464-0231 NE 68505 
Fax: (402)4644%3 
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Congressional Science and Engineering Fe ;hips 
1991- 

PROGRAM: Fellows spend one year w u r h g  as ,spc~rar assistants un ule staffs of members of 
Congress or congressional committees, working in legislative areas requiring scientific and technical 
expertise. The program includes an orientation on congressional and executive branch operations 
and a year-long seminar program on issues involving science and public policy. Fellows receive 
stipends from their sponsoring societies. 

PURPOSE: To provide a unique public PGHLJ +calllulr CA~C~ACIILG.  LV ~ ~ ~ n o n s t r a t e  the value of 
science-government interaction, and to ma1 tribution 
scientific and technical knowledge in 1 

" 1 

ical con1 more e use of IS to the 
govern 

CRITERIA: A prospective ~ e l l o d m u s t  be a postdoctoral to mid-career scientist or engineer; 
demonstrate exceptional competence in some area of science or engineering; be cognizant of many 
matters in nonscientific areas; demonstrate sensitivity toward political and social issues; and perhaps 
most important, have a strong interesmnd"some experience in~pplvirig personal knowledge toward 
the solution of societal prob 

on 3NSORS: Nineteen national p ~ u l ~ s s l u ~ ~ a l  scientific; anu ~~ lg inee r i f l~suwcu~s  spunsur ur cu-spun- 
Congressional Science a neering Fellows: + - -- 
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sor nd Engi 
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American Geophysical 1 
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American Institute of Phy>r~a 
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stipends, application procedures, timetables, and deadlines vary by society. Por lurther-antormation - a 

about the program, contact each society directlyAlist.of_the societies, wi es and 
contact people, is available %-om" 

-#+@ 

Congressional Science and Engineering Fellowship" 
American Association $or-the Advancement af Scien 
1333 H Street, NW, Washington, DC 20005 
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SCIENCE cover posters are once again available. These beautiful, full-color reproductions are 
suitable for framing, and the sturdy mailing tube keeps them crease-free during shipment 

Only $7.95, U.S. postage paid. 

MARK quantity in box. 
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