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A Robotic Liquid Handler That's 
Mastered the Art of Change. 

New MultiPROBE" VersaTipTM technology automatically adapts tips when required, or use washable fixed tips whenever possible. 
pipetting tips to your assay procedures. Disposable tips, fixed Ultra-sensitive liquid level sensing tips further eliminate any risk 
washable tips, or both? Microliter or milliliter volumes? Liquid for DNA cross-contamination. 
level sensing of ionic or nonionic solutions? Different disposable clinical  ti ti^^ 
tip sizes and types? With MultiPROBE, you get it all in one For clinical testing, VersaTip will automatically adapt to the cany- 
system. over requirements of your assays. Four-tip systems with Varispan - - 
The new VersaTip automatically changes from fixed, washable tips can switch from 
to a variety of disposable tip sizes or types - within the same disposable to washable 
protocol and without any user-intervention. Now you can minimize tips, and transfer 
consumable costs by using washable tips whenever possible, and at samples from any size 
the same time optimize performance by automatically switching test tube or vial, to 
from small volume to larger volume disposable tips. In other microplates or other 
words, MultiPROBE with VersaTip adapts to your application, labware - all without 
instead of your having to adapt the application to it. user intervention. 

Drug Discovery Work Combine this versatility 

For drug discovery work, VersaTip will sense small sample with a large deck 

volumes in microplates, and handle both ionic and nonionic capacity and a bar code 

solutions such as DMSO. With four- and eight-tip MultiPROBE reader that can read 

systems, you can stop wasting precious compounds for all 256 tubes in 90 

solubilization, distribution, and screening applications. seconds, and you have the most efficient robotic liquid handler 
your lab can own. 

Molecular Biology 
For molecular biology applications, VersaTip can automatically there's need the 
pick up micro tips to handle very small volumes, switch to larger MultiPROBE with VersaTip -the first robotic liquid handler 

that adapts to your assays. 

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 

A Canberra Corn~anv Web Site: htt~~/www.~ackardinst.com 

Packard International Offices: 
Australia, Mt Waverley 61 -3-5434266; Austria, Vienna43-1-2702504;Belglum, Brussels32-2-4668210;Canada, Ontario 1-800-387-9559;CentraI Eumpe,Vienna43-2230-3263; 
Denmark, Greve 4542909023: France, Rungis (33) 1 46.86.27.75: Germany, Dreieich 49 61 03 385-0:ltaly. Milano 39-2-3391 07961718; Japan. Tokyo 81 -3-3866-5850; 
Netherlands, Groningen 31 -50-541 3360; Tilburg (01 3) 5423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44:United Klngdom, Pangbourne, Berks (44) 0734 844981 
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Puzzled over where to find I. T n 

precise, accurate lmmunoassays;l 

The best clue is R&D Systems' 
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The 
- electronic 

here! 

The leading primary 
journal for vaccine 
researchers has 
broken into the 
electronic age! 

Vbaine Online is an exciting 
electronic enhancement of Vizccine, 
the pre-eminent publication in the 
fast-moving field of vaccine research. 
Find out how you can take 
advantage of: 

Fast, desktop access to fully 
searchable articles - available 
weeks in advance of the print 

1 1 I am interested in hearing more about Voscine Online. 

version 

Hypertext-linked references 
- allowing you to jump straight 
into abstracts (if covered by 
EMBASE") 

- Personalized search profiles 

Sophisticated navigation tools 
- using OCLC's GuidonB 
Software and soon to be 
available on the 'WWW 

Facilitated e-mail - allowing 
instant contact with the 
editorial team 

I / Name Position / @News items 

Organization Department Coming Soon - wwW version! 

Address 

Interested? To find out more 
I 
I PosttZip Code Country simply complete and return the 

form to either of the addresses 
e-mail address BS6AO1 below. 

Elsevier Science Inc., 660 White Plains Road, Elsevier Science Ltd, The Boulevard, Langford Lane, 
Tarrytown, NY 10591-5153, USA. Kidlington, Oxford OX5 lGB, UK. 

Tel: +1-914-524-9200 Fax: +1-914-333-2444 Tel: +44 (0) 1865 8434791843781 Fax: +44 (0) 1865 843952 

____I___R 

e-mail: m.breeze@elsevier.co.uk (quoting reference code: BS6-401) 



Celebrating! 

W 
e 

With the BAC-TO-BAC" W Baculovirus Expression System. 
Generate purified recombinant protein in 7 to 9 days with the 

new BAC-TO-BAC HT Baculovirus Expression System, the fastest 
baculovirus method of gene expression ever! This system utilLzes 
site-specific transposition in E. coli rather than homologous recom- 
bination in insect cells like other systems, eliminating plaque 
screening and multiple rounds of amplification. 

A 6x-His tag for one-step purification m 
of recombinant proteins. 
Vectors* in all three reading fiames 
for simple in-frame cloning. 
Blue-white screening for easy 
identification of recombinants. 

-A strong polyhedrin promoter for 
high level expression of protein. 
Ni-NIX resin' for one-step purification. '- 

& , q K d m d p - d w T n W  
the JsAGrnBAc ET Bmtbvha &,qKdm .- 
a' ' irdAarylcrmeIaaaew.(~cxpad~ 
s t ~ a 1 ~ p ~ a n d p ~ l i s e d m b a c h ~ d N i i P 4 T ~ &  
L R C l . T d s l p l a e i n ~ L ~ n e 2 . N ~ ~  

only 9 Days usin( 
BAC-ro-BAC HT System 

Conventional methods of gene expression 
using homologous recombination technology take four lo six Weena: 

Try the new BA 
too! Call today 

)-BAC HT System and you'll feel like celebrating 
more i n f o d o n  or a comprehensive brochure. 

LIFE @ TECH\IOLOCIES. 
TO O ~ ~ ~ ~ I T E C H - L ~ B " :  (800) 828-6686 
Industrial Customers: (800) 874-4226 

Producer of GIBCO BRL Products 
USA. Orders US. rlxh&id Orders: Latin America Orders CsnadaOrdm Internet 
To C!der I~Luw (800) 82&6686 To Order: (800) 874-4226 To --- (301) 8404327 To Orckx (800) 2636236 info@lifete&.com 
Fax: (800) 331-2286 Fax: (800) 352-1468 Fax: (301) 258-8238 b-m (800) 757-8257 htqxJ/www..life,te~hann 
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* V s r a s a n d n s i n a r e ~ f a L a e T ~ l o c . b y Q I A G E N I n c .  B ~ ~ - m B ~ , ~ - L w r ~ a n d & I i f e T ~ ~ m e r m Q . a t l E h r  

Circle No. 28 an Readers' Seyi+ . 
. <, * R ; " ~ + w ~ ; r d ~ - ~ ~ .  5 - L  ;,. - ' .*..-.:{fg.&._ d-2 *,;-,%* 4 , ., , . 

,.-A%\ < r &!,!&&?*".I .a $ <  



ISSN 0036-8075 
26 JANUARY 1996 
VOLUME 27 1 
NUMBER 5248 

AMEFUCAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF 
SCIENCE 

Policy on DNA Research 
Tissue Bankers 

Can Some Infants Beat H I V ~  

'Natural' Cancer Prevention Trial Halted 441 

India: Industrial R&D Gets Boost 
Despite Lack of Patent Reform 

Russia: Tax Law Casts P 
Research Aid 

Connecting virtual 
- I , :  realities . ,. 

, . , RESEARCH NEWS - 
ARTICLES - 

Modified Microbe May 
a Protein Clock 

Cave Structure Boosts 

) Planets Remind Astronomers of Home 

Digging Deeply Into Galaxies' Pasts 

THIS WEEK IN SCIENCE 425 SCIENCESCOPE 437 1 
EDITORIAL 429 RANDOM SAMPLES 451 
Refining the On-Lme Scholar's Tools BOOK RRllEWS 455 
LETTERS 431 Dawn, reviewed by W. Montgomery T e h e s ,  

1 ~ .' . - Reduclng Greenhouse Gases: C. B. Hatfield; P. E. C. M. Prlce Computer Modeling in Molecular Bzol- 
460&518'1 _ - II, 

Kauppl NASA's Life Science: L. M. Margulis; P. ogy, S. R. Krystek Jr. Vignettes Books Received 
J. Duke Beyond Test Score Comparisons: F. X. & SR-El: A receptor for " . Sutman Antisense Research: C. F. Bennett 534 

HDL - State Kev I ahs in China- C. L T s m ~  AAAS NEWS & NOTES 
3 8 

I e ':- r, . t..-h- , t n  

Board of Reviewing Editors 
Frederick W AR Denn~s W Chol Harry A F w d  Susan D hersen " '* L D~ane Mathls L )od -Cw Masatosh~ Take~cht 
Don L Anderson Dav~d Clapham Klaus Fnednch EncFJohnson I Anthony R Means T M Bce Ket11 Tanalca 
Michael Ashburner Adnenne E Clarke Roger I M Glass Stephen M Kossly~f- .  Sh~getada Nakanlsh~ Davtd C. Ruble * , - Robert T N. Tj~an 
Stephen J Benkovc John M Coffin Stephen P Goff M~chael LaBarbera - - $ K I ~  Nasrnyth E r k  Ruoslaht~ . , Yosh~non Tokura 
Alan Bernstetn F Flernlng Cnrn Peter N Goodfellow N~wle Le Dwann - Roger A N~coll Gottfrsed Schatz 1 Em11 R Unanue 
Davtd E. Blwm Paul J Crutzen Corey S Goodman Charles S Lev~ngs Ill Staffan Normark Jozef Schell 1 . Geerat J Vene~j 
Ret Borst James E Dahlberg Peter Gmss Alexander Levlbk~ 4 I 1-1 ' ' Stuart L Rrnm Ronald H Schwarb Bert Vogelste~n 
Henry R. Bourne Robert Des~mone Ph~l~p C Hanawalt Harvey F Lodlsh ' ' Yeshayau Pocker Terrence J Se~nowsk~ Arthur Wetss , M~chael S Bmwn Paul T Englund Ira Herskovd R~chard Los~ck Denn~s A Powers Ulen Solomon Zena Werb 
James J Bull G MI Nobutaka H~mkawa Reonhard LuhrrnannIr !. -. r Ralph S Quatrano Thomas A Stew George M Whltes~des 
Kathryn Calame R~chard G Fa~rbanks Tomas Hbkfek . Ruth Lynden-Bell d* 4 ,6 Mart~n Raff Mlchad P Stryker Owen N W~tte 
C Thomas Caskey Douglas T Fearon Tasuku Honjo ' r 1 Seth Marder . - V Ramanathan Tomoyub Takahash1 W~lllam A Wulf 

- - - .  

' 
SCIENCE VOL. 271 26 JANUARY 1996 

I * ,  " - - 
- _. * .  - -  



COVER 
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Rapid Purification Before & After PCR 
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When it comes to purification of nucleic acids and PCR, RNeasy 'Cotal RNA Kits 
QIAGEN has all your bases covered. Purify up to 100 pg of total RNA from animal, plant, or 

bacterial cells in just 20 minutes, without organic extrac- 
Qhpf and QIAquick Kits meet any PCR tion or precipitation. These spin columns will revolutionize 
purification need - whether it's purifying RNA or DNA the way you look at total RNA preparation, 
templates for amplification, or purifying 
the PCR products ready for the next step in QlAquick K R  Purification Kits 
your application. Purify ss and ds PCR products directly from 

the reaction mix. PCR products as small as 
Each kit is designed to give you the purity 100 bases are efficiently separated from 
you expect from QIAGEN in a matter of primers up to 40 bases in just 5 minutes. 
minutes - without organic extraction or 
precipitation. The simple spin column Am->,,& ,, QlAquick Gel Exhadion Kits 
~rocedures are reliable and efficient, and ~ w - m R ~ C ~ ' ~ *  4 Purify PCR products from any agarose gel 

optimized for specific applications. hpli- horn without tedious pelleting and resuspension 
ted kocnwdwnhQUonp-m. of silica slurries and glass beads. 

QlAamp Blood, Tissue, and HCV Kits ~ . ~ m p l i ~ h ~ r n l ~ a l ~ ~ ~ i ~ d a d  
I a .  n -  rn .A ". ,.-- T-de.,. "a 

Purify up to 50 pg of genomic DNA, viral So when you purify RNA or DNA templates 

DNA, or viral RNA from almost any type of s!rnpIe. Blood, tor PCR, or want to clean up h e  PCR products after . .. 
mous= tails, drosophila, or microbes - ~ l ~ a m i  does it all. amplification, QIAGEN has everything you need. 

Gamony: CWGEN GmbH Tel. (0)2 1038924, Fax (0)2 103892-222 USA h bnodo: CWGEN Inc. Tel. 800-4264 157, Fax 800-7 1 8-2056 
UK: QlAGPt Ud Tel. (01306) 740444, Fox (01306) 875 885 M CWGMAG Tel. (0)61 3179420, Fax (0)61 3179422 
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edited by PHIL SZUROMI 

Torn apart 
What happens at the molecular 
level when two surfaces, held 
together by an adhesive film, 
are pulled apart? The answer 
depends on the type and state of 
the adhesive, the temperature, 

the speed at which the surfaces 
are pulled apart, and the strength 
of bonding between the surfaces 
and the adhesive. Entangled 
adhesive molecules resist rup- 
ture, leading to a buildup of en- 
ergy that is dissipated differently, 
depending on the state of the 
polymer. Baljon and Robbins 
(p. 482) performed molecular 
dynamics calculations to follow 
individual polymer changes 
during this process, and have 
identified three mechanisms of 
energy dissipation during rup- 
ture that have ~arallels to mac- 
roscopic phenomena observed 
in commercial adhesives. 

Random magnetism 
Materials that contain chain 
structures can approximate one- 
dimensional systems, whose 
properties, such as the magnetic 
coupling between electrons, can 
be quite different from that seen 
in three-dimensional systems. 
Nguyen et al. (p. 489) describe 
a compound, Sr3C~Pt0.51r0.506, 
that is a solid solution of ferro- 
magnetic Sr3CuPt06 and anti- 
ferromagnetic Sr3CuIr06. This 
intermediate compound forms 
a random quantum spin chain 
paramagnet-the coupling of 
spins along the chain through 

determined, it is associated with -- - 
Linking atmospheric oxygen and phosphorus both acute and chronic hepati- 

Oxygen levels in Earth's atmosphere evidently have been main- tis and is present in the blood- 
tained at levels that allow life to persist for billions of years. The donor population. 
controls that essentially buffer the system have been uncertain. 
Van Cappellen and Ingall (p. 493; see the Perspective by Kump 
and Mackenzie, p. 459) suggest that the key is the phosphorus 
cycle; phosphorus is a key nutrient driving oceanic production and Overactive enzyme 
respiration, is a minor component of the atmosphere, and its burial About 20 to 25% of patients 
is extremely sensitive to the oxidation state of the oceans. Analy- with familial amyotrophic lat- 
sis of phosphorus burial in the past shows that when waters are low eral sclerosis (FALS) have mu- 
in oxygen, less phosphorus is buried. tations in the gene encoding 

copper-zinc superoxide dis- 
mutase (CuZnSOD). Wiedau- 

exchange interactions can be actually due to population dy- Pazos et al. (p. 5 15; see the news 
randomly ferromagnetic or an- namics in HIV replication. The story by Marx, p. 446) show that 
tiferromagnetic. supply of uninfected cells is the mutant CuZnSOD is more 

quickly depleted, thus decreas- active than wild type in cats- 
ing virus production. lyzing oxidation of a model sub- 

strate, and that this enhanced 
Enzyme clocks for activity can be inhibited by 

kingdom divergence copper chelators. In a cell cul- 
Most mutations in proteins oc- Ancient enzymes ture model of FALS, copper 
cur as random events over time, Although the DNA sequence of chelators inhibited the cell 
so, inprinciple, onecanestimate an ancestral gene may be pre- death induced by mutant 
when divergence occurred from dictable, the enzymatic func- CuZnSOD. Aberrant oxidative 
a common ancestor by analyz- tion of the protein product may reactions catalyzed by mutant 
ing sequences of the same pro- not be. Chandrasekharan et al. CuZnSOD may underlie the 
tein from different organisms. (p. 502) used extant chymase neuropathologic changes in 
In practice, proteins mutate at gene sequences to predict the FALS, and copper chelators 
different rates, and functionally ancestral form of the enzyme, may have therapeutic value for 
similar proteins may in fact have and then expressed the enzyme some FALS patients. 
different origins. Doolittle et al. and characterized its kinetics for 
(p. 470; see the news story by converting angiotensin I to an- 
Morrell, p. 448) analyzed diver- giotensin 11. The ancestral form 
gence times for 57 different en- is very specific and efficient for APOP~OS~S links 
zymes from organisms from all this reaction, and some modem Programmed cell death (PCD), 
of the major biological groups. chymases actually have less sub- which typically occurs through 
The analysis of this large data strate specificity than this an- apoptosis, is a normal function 
set indicates that eukaryotes cestral form. in multicellular organisms. 
and eubacteria had a common Disregulated PCD, however, 
ancestor about 2 billion years can cause numerous disorders, 
ago, or about twice as long ago including neurodegenerative 
as the plant-animal divergence. Hepatitis G virus diseases and cancer. Several 

In some hepatitis cases, the studies indicate that Ca2+ plays 
causative agent is unknown, a role in apoptosis; Vito et al. 
which suggests that some hepa- (p. 52 1) developed a selection 

HIV dynamics titis viruses are still unidenti- system which allowed them to 
During the first few weeks of fied. Linnen et al. (p. 505) iden- identify two genes, ALG-2 and 
HIV infection, the concentra- tified an RNA virus, hepatitis G ALG-3, that mediate apoptosis. 
tion of virus in plasma rises but virus (HGV), by analyzing im- The ALG-2 gene encodes a 
then drops off. Phillips (p. 497) munoreactive complementary Ca2+-binding protein required 
has modeled the course of early DNA clones from a patient who for several apoptotic pathways, 
HIV infection and suggests was also infected with hepatitis and the ALG-3 gene is homolo- 
that the drop-off is not an HIV- C virus. Although the patho- gous to the Alzheimer's disease 
specific immune response but is genesis of HGV remains to be gene STM2. 
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The Major Advantages 
of Stratagene's 

[ pCR-Scri$Cloning Kit 
Over the Competition: 

I Uses pBluescript 
Sequencing Primers 
One Tube Reaction 
Fast - One Hour 
High Efficiency/High Yiel, 
Low False Positive Rate I Stratagene's pCR-ScriptN cloning ki 

is designed to efficiently clone PCR' 
products without requiring specia 
primers or post-PCR treatment. PCR products are simply incubated with the predigested 
plasmid pCR-Script SK(+) DNA, rATP, T4 DNA ligase and the rare-cleavage blunt end Srf I 
restriction enzyme (1). The method selects for PCR DNA fragment-vector ligations and main- 
tains a high steady-state concentration of the digested vector DNA. After a brief incubation, 
the mixture is added to competent cells without further treatment. 
The pCR-Script SK(+) plasmid is a derivative of the popular pBluescript@ I1 SK(+) vector. It 
includes the lac promoter for gene expression, T3 and T7 RNA polymerase promoters, and an 
expansive multiple cloning region. And it allows for bluelwhite color selection, single- 
stranded rescue and rapid DNA sequencing. 
The pCR-Script cloning kit is provided complete with predigested vector, enzymes and com- 
petent cells. Please call Stratagene for more information and the distributor nearest you. 

Catalog No. 21 1190 

TRATmENE" 
USA: Germany: United Kingdom: 
Corporate Headquarters Stratagene GmbH Stratagene Md. 
Easy Ordering: (800)424-5444 Telephone: (06221) 400634 Telephone: (0223) 420955 
Telefax: (61 9)535-0034 Telefax: (06221) 400639 Telefax: (0223) 420234 

1. Bauer, J., et ai. (1992) Slratagies 52-64 
The Polymerase chain reaction (PCR) process is covered by patents in the United Slates owned by Hoffmann-La Roche. 
Use of the PCR process requires a licanse. 

Switzerland 
Stratauene GmbH 
Telephone: (01) 3641 106 
Telefax: (01) 3657707 
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NEW ENGLAND BIOLABS 

Summer Workshops 

WHEN: 
Seaaion I: June %June 15,1996 
session It June 23.July 6,1996 
Session ilk July 14Jdy 27,1996 

W e ~ ~ d p I d a S e d t o a ~ t k c $ c y a t k a d N e w E @ n d B i o l k r b s  
Mdcnrkrr Biology Summer Wddw#s hdd at CIork Scimce Center, 
Smith College, Norkm#ton, MA. OVGI !MX.l resea& scientists h u e  
altdeddkirijrtsnsivGprqgranril,dkGpasttenypms. 

WHERE: 
Clark science Center 
Smith Cotlege 
Northamptw, bfA 

IMENSlVE BENCH MPERIENCE: This intensive, hveweek 
course emphasizes hands-on molecular biology laboratory work. 
About eight hours each day win be spent working at the bench. All 
of the work is hands-on; there are no demonstrations. 

FACULTY: 
Dr. StAlPn A. winiaml 
Dept. of Biological Sciences, Smith College, 
and Molecular and CeUular Biology, 
U n i v e  of M d w e t t s  

Dr. John R McCsrrey 
DepL of Genetics. !butbwest 
Foundation for Bibmedical Resear& 

Dr.BarbnStSLa 
New England B i i  Inc. 
DNA Sequencing Group 

Dr.hLScott 
Dept. of Molecular Miaobiology 
and Immunology 
Johns Hopkins University 

TO APPLY: 
For this worksbop, please submit a recent C.V. 
and a one page statement of motiwtion to: 

Dr. StevePA. Wifliame 
CkkSdmceCenter 
-&- 
Norhuqmq MA01063 

WILL INCLUDE: thmtmction and scmdg of 
genomic and cDNA libraries, PCR, KT-PCR, PCR subcloning, FCR 
labebg, ~ d D N A a n d R N A , ~ ~ ~ g e l  

ccm&dmdrecombinantDNA-doaipgm 

SouthmandNorthemtmsferand~n ,mdioackandnob  
radioactive labeling of DNA, and manual and automated DNA 
~ . A l l d t h e s e t e c h n i q u e s a e ~ i n t o a c o h e s i v e d  
pPojectcaniedoutbyeachparticipantduringthetwoweek~ 
Ledutes and disatssion sessiam (at lemt three hours each day) wiU 
dea l*at ldkabavetop icsandthe -o fhd in  
m o ~ b i o l o g y d  

IMIENDED MIR BEGINNERS IN MOLECULAR BIOLOGY: 
No previous &ce in molecular biology is requid or expected. 
Forty participants per session will be selected from a variety of 
disciplines and academic backgrounds. Last year's participants 
iaciudedprincipalhrrrestigators,directorsofp.ograms,postdoctoral 
fellows, graduate students, and research assistants. Their fields of 
research included medicine, biochemistry, ecology, immunology, 
micmbiology, phamacology, plant biology, ged ige  physiology and 
others. Tbey came from krge whrsities, small colleges, medical 
schools, hospitals, in dust^^, and private fwndatima 

FEE: $3000 per participant includes lab manual, use of all 
equipment and supplies, and room and board (all rooms are 
singles). Fee includes the use of the libraries and all campus 
athletic facilities. 

APPUCKIIONS MUST BE RECENED BY Fekuery 29,1!396. 
Noti f icat ionof~wait4 is t ,or~nwinbemai ledbyMarrh 
4,1996. Paymat m full will be due by March 31,1996. Your application 
should include a C.V. and a one page statement explaining your 
motivation for taking the course. Please specify the 
sesaiontowhich you are* a &Ill) andindicateoneofthe 
otfieraessionsasasecaadchoioeWomenandminoritiesareeapedaC 
beacrntragedtoW.FmnrttWmnl' - " ,dPnsP- 
Dr. Sewn A. WiIbna at (413) 2473004. 
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UNIQUE PROPERTIES OF PNA ALLOW: 
Fast, simple Southern and northern hybridization 

Point mutation analysis without sequencing 
H Hybridization Improved affinity capture of DNA and RNA 

at low salt to 
DNA & RNA 

In situ hybridization 
PCR enhancement 

Antisense studies 

Stable towards dsDNA cleavage 
nutleases and proteases CUSTOM SYNTHESIS 

PNA or 'Peptide Nucleic Acid' is a PerSeptive Biosystems can synthe- 
size almost any PNA sequence 

you need with incorporation 
of all common labels. 

to complementary RNA or DNA with higher affinity 
and specificity than corresponding oligonucleotides. 

EXPEDITE PNA 

The unique propelties of PNA allow novel molecular 
SYNTHESIS INSTRUMENT 

biology and biochemistry applications that are unachiev- 
New chemistry and instrumenta- 

able with traditional oligonucleotides and peptides. tion upgrade allow economical 
synthesis in your lab. 

CcrII to sign up for our series of "PIdcal PNA': 
US. and C a d :  1400499-58U 
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Don't base vour i o u d  article 
on the w>ng itatistical test. 

Use the right test with Sigmastat" -"the professional statistical consultant at your fingertips." ' 
GET THE RIGHT GRAPHICALLY PICCURE YOUR DATA 

Visually analyze your data before running any test with 
SigmaStat's exploratory graphs. And choose from a variety 

astat is of new test result graphs. Customize any graph with the new 
a1 graph editor or in-place activate SigmaPlota for further editing. 

counsels you through your RUN EXCEL@ 

entire statistical analysis. DIRECCLY INSIDE 

Sigmastat's unique Advisor SIGMASTAT 
Wizard analyzes your data, Use Excel's 

recommends the test to run and runs it. Its "expert system" spreadsheet 

design handles messy data, automatically checks that your inside Sigmastat. 

data fits the underlying assumptions of your statistical Manipulate your 

model and automatically prints a detailed report complete data in Excel, and 
with an explanation of your results. do your statistical 

analysis in 
GET THE RIGHT RESULTS WITH THE RIGHT TESTS Sigmastat. Plus, 
Sigmastat offers powerful and comprehensive statistical pro- Sigmastat 2.0 is 
cedures for your research - t-tests, non~arametric 

Run inside SigmaStat to do your analysis, Choose the resf now Microsoft Office 
statistics, correlations, regressions and more. And SigmaStat's you wanrfiom a comprehensive f int  a repoflcomplete and Windows 95 
robust multiple comparison procedures are among the most with an explanation of the resuls and visualize your data compatible. 
powerful and intuitive in the industry. Plus, SigmaStat is using a wide selection ofgraph types. 

easy to use and learn right out of the box. TO ORDER CALL 1-800-4-JANDEL (1-800-452-6335) 

Please ask about our new site license pricing. 
Visit our new home page for the latest application briefs at h t tp: / /~~~. jandeI .com 

FOR IMOIMIllOW P U U #  C#& F U I  OR I-IIUI, Jandel Scientific: 2591 Kerner Blvd., San Rafael, CA 94901 415-453-6700 Fax 415-453-7769 
Internet: sales@jandel.com, http:llmrw.jandel.com In Europe: Jandel Scientific. Schimmelbuschstrasse 25,40699 Erkrath, Germany 0210419540 02L04195410 (FAX). 
All company andlor produa names are trademarks of their respective companies. 01995 Jandel Corporation. ~ S I S ~ T I V I C  1111.111 
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A rapid briefing on recent 
key developments in 
genetics . . . for just $20!* 

Regular subscribers to  the journal Human Molecular Genetics have be- 
come accustomed to  the special bonus they receive each year in the 
form of the annual Review Issue. Demand for this issue has become so 
great that this year we have made it available as a separate publication. 
If you would like t o  have your own copy of this valuable briefing on 
developments in the field over the last 12 months, simply complete and 
mail the form below. 

If you think you might like t o  subscribe to  HMG itself for 1996, why 
not check out our WWW site for more information, including tables 

Executive Editors: of contents from May 1995 t o  date, plus full subscription details. Just 
K E Davies, Ox$ord UK go to  <hap:llwww.oup.co.uklhmg> 
Huntington F Willard, 
Cleveland OH, USA Alternatively see below for other ways of contacting us. 

-------------- 
Contents 1995 HMG Review Issue Order Form I 

$20 (*£12.50 in Europe) I Recent molecular advances in dysmorphology. R M Winter 
I I Syndromal mental retardation due to mutations in a regulator of gene expression. 

Name R 1 Gibbons, D 1 Picketts and D R Higgs 

Address I Dystrophin-associated proteins in muscular dystrophy. E Ozawa, M Yoshida, 
A Suzuki, Y Mizuno, Y Hagiwara and S Noguchi 

I PAX genes: what's new in developmental biology and cancer? 
City/State I E T Stuart and P Gruss 

z i p  I Familial hypertrophic cardiomyopathy: a genetic model of cardiac hypertrophy. 
I H Watkins, 1 G Seidman and C E Seidman 

0 Enclosed is my check payable to 
Oxford University Press. I Norrie disease and MA0 genes-nearest neighbors. Z-Y Chen, R M Denney and 

I X 0 Breakejield 

Please charge my 0 Mastercard 0 VISA I 
0 American Express. I Molecular genetics of retinitis pigmentosa. T P D y j a  and T Li 

I Autosomal dominant polycystic kidney disease: molecular analysis. P C Harris, 

Card Number 
I C 1 Ward, B Peral and 1 Hughes 

I DNA methylation in early development. A Rmin and R Shemer 
Exp. Date I I Uniparental disomy in humans: development of an imprinting map and its impli- 
Signature 

I cations for prenatal diagnosis. D H Ledbetter and E Engel 

R~~~~~ to: Journals ~ ~ ~ k ~ ~ i ~ ~  ( D ~ ~ ~  SCI), oxfbrd I Epigenetic regulation of gene expression: the effect of altered chromatin structure 

University Press, 2001 Evans Road, I from yeast to mammals. B D Hendrich and H F Willard 

Cary, NC 275 13. I Compartmentalization of specific pre-mRNA metabolism: an emerging view. 
1-800-852-7323 (US and Canada) Fax: 919-677-1714 1 Jr, Smith and I Lawrence 
e-mail: jnlorders@oup-usa.org 

I Disorders of pemxisome biogenesis. N Braverman, G Dodt, S 1 Gould and D Valle 
Journals Marketing (Dept SCI), Oxford University I 
Press, Walton Street, Oxford, OX2 6DR UK I Mutations in the human gene for fibrillin-1 (Fl3N1) in the Marfan syndrome and 
Tel: +44 (0) 1865 267907 or Fax: +44(0) 1-865- 1 related disorders. H C Dietz and R E Pyen'tz 

267485 e-mail: jnlorders@oup.co.uk I Inherited breast and ovarian cancer. C 1 Szabo and M-C King 

I 
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methods. For years, we have all struggled with 
expensive, timeconsuming vector manipulations such 
as linearization, dephosphorylation and repurification. 
Face it: selecting positive clones from a lawn of dark blue, 
light blue and white colonies can drive anybody crazy. 

cloning easier than ever. Fewer steps means it's faster. The results are cryst~l 
clear. And it requires fewer reagents, so it costs less. 

Zero Background" Cloning utilizes pZW" vectors (with either Zeocii" o 
Kanamycin resistance) to allow positive selection of recombiinants via disruption 
of a highly lethal gene1. When induced with I F E ,  pZErOm vectors express a toxic 
protein that causes cell death. But when an insert is ligated in, expression of the 
toxic gene is disru~ted and only recombinants will grow. 

1. Bernard, P. e! al. (1994) Gene 148: 71-74, _'t 

Telephone (619) 597-6200 

The Netherlands ... ,; 7 http://www.invitrogen.com 
Tel: t31  (0) 594 515175 .;.-., . 
Fax: t31 (0) 594 515312 
EMail: teCh-Se~iC&in~itrOgen.neSt.nl . 
muRBE-II#ERk 
Austria 0660 8127 Australla 03 562 6888 Korea 822 569 €W2 
Belgium OBW 111 73 
Denmarh80018867 Sweden OB 795 369 Israel 02 524 447 
Fmhd 990 31 800 5345 SviiDerland 155 1966 1 

NO DEPHOSPHORYLATION. NO X-GA! 



N E W  F R O M  
T U E  P l R A  E n l  I h l n A T l n h l  C V M D n C I I  IM I 

GENETICS OF CRlMlN OTHER RECENT AND 
AND ANTISOCIAL FORTHCOMING VOLUMES... 

BEHAVIOUR 
Ciba Foundation Symposium NON-REPRODUCTIVE 

Chairman: Sir Michael Ru 
ACTION OF SEX STEROIDS 
Cibo Foundation Symposium 1 9 1 

ere is an invaluable contribution to ISBN 0471-955 13-2 -300 pp. Cloth 1995 $79.00 
ongoing discussions linking genetics 
criminal and violent behavior. D 
on contributions from leading fi 
in behavioral and population 
olutionary biology and cri 

exceptional book offers 
nformation on twin 
studies, molecular 

enetics of Criminal and Antis 
Behaviour presents 

owledge of the genetic 
antisocial behavior. A 

. . 

DEVELOPMENT OF THE 
CEREBRAL CORTEX 
Ciba Foundation Symposium 193 
ISBN 0471 -957054 300 pp. Cloth 1995 $79.00 

Coming in 1996- 
VARIATION IN THE HUMAN 
GENOME 
Ciba Foundation Symposium 197 
ISBN 0 4 7  1-96 152-3 appmx. 300 pp. Clorh 
July 1996 $79.00 

ORIGINS AND CONSEQUENCES 
OF OBESITY 
Cibo Foundation Symposium 20 1 
ISBN 0471-96506-5 approx. 300 pp. Cloth 
Nowmber 1996 $79.00 

EVOLUTION OF HYDROTHERMAL 
ECOSYSTEMS ON EAWH 
AND MARS 
Ciba Foundation Symposium 202 
ISBN 0 4 7  1 -96509-X appmx. 300 pp. Cloth 
December 1996 $79.00 

TO Order: Write to N. English.]ohn Wiley & Sons. Inc., 605 Third Avenue, New York, NY, I0  158. 
call 1400-US-Wiley, or 1-800-879-4539. or fax (2 12) 850-8888. I 
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SCIENCE ENTERS 
CYBERSPACE! 

The world of SCIENCE On-line: 
Now you can access these exclusive 
features on the SCIENCE WoM Wide 
Web home page: 

SCIENCE ElecimnIc Marketplace 

* SCIENCE GLOBAL CAREER NETWORK 

Beyond the Printed Page 

SCIENCE On-line 

SCIENCE WWWAddress: 
hffpYMw.aaas.org I 

SC~ENCE COVERS THE WORLD 

RESEARCH CENTER, INC. presents 

b A I 

m 
The most reliable and cost-effective reagents for DNA and RNA isolations. Using separation technology based on the recognition of 
target molecules by a liquid phase, these innovative reagents outperform traditional DNA and RNA isolation methods. No enzymatic 
treatments! No columns! No prolonged protocols! 

d-- a new standard of simplicity and 
effectiveness in the isolation of high quality genomic 
DNA, developed by P. Chomczynski. 

r Requires only 10 - 30 minutes 
Effective with cells, tissue and 
liquid samples, including blood. 
No phenol or other toxic agents 
Isolated DNA @ is ready for 
Southern blotting, restriction 
analysis a, PCR@, molecular 

1 2 3  
cloning and other applications. 

' 0  

, the most advanced 
of the single-step method of RNA isolation. 

Isolates high quality total RNA, 
in less than one hour 
Can be used to simultaneously 
isolate RNA, DNA and proteins 
Effective with cells, tissue and 
liquid samples, including blood. 
I so la ted  R N A @ ~ S  r e a d y  f o r  
Nor thern b lo t t ing @, RT-PCR 
@, and other applications 4 5 

version 

For infomation or to place an order fmm USA, Canada and couatriar net l i a  below eall1-800 462-9888,513-841-0900 or Fax 613-841-0080. 

c - - -  AUSTWk k6.P. T ~ & o & s  Pty LM 1-800-631-M)3 hx 117-841-3422 AWI(I: E o r e n d ~  33-88-180722 FU 33-86- 
180725: 6RW BioTseB Tmde I Ssrvito 6mbH 49-6227-61M k 4!&?27-53694: &'Ilk W Cm Pmdncb 91-11- 
6425156 FPX 01-11-622-6884; IS= TaI Ron 872-8-472583 Fax 872-8-471168: ITMk b O @ i c a  Milano SpA 39-2-2640274 
FOX 39-2-215W JAPAII: ~ S R O  L 81-3-5832-9810 h 81-3-5832-WHN; KMIEA: Ch- H C h j ~ l ,  b. 822.2U4-6411 Fm 

Y # H E @ A % ~ - ~  822-293m MRHMHk Lreenr Ehm Ag 41-41-364636 hx 41-41-36!&& TUWAk PHI Ada Biomedical Tdutola~, lae. 
% 6 ~ R d C i n c M O H ~  886-2-7418169 Ftx W2-7764372: UlllWl KMDm Mdacvlrr Rarsrrrh Canm Oxfwd 44-993-708138 Fax 44-885-361511. 
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