


cDNA Cloning Technology.. . 
That Towers Above The Rest 

The Librarian cDNA construction 
system offers direct eukaryotic or 
prokaryotic expression, uni or 
bidirectional cDNA insertion and 
chemical or electrocompetent 
E.coli transformation. 

EUXOI IC 
Prokaryot~c 
Yeast 
Unldlrect~onal mi 
B~dlrectlonal 
RNA Promoters 
MI3 Orlgln 
NA Screening 
Ab Screen~ng 
Pann~ng • • 

In addition, each Librarian kit con- 
tains every reagent needed to 
turn RNA to recombinants plus; 

Eukaryotic and Prokaryotic 
Expression Cloning Using 
Multifunctional Phagemid and 
Lambda Vectors. 

8 Highly Efficient cDNA 
Synthesis and Non-palindromic 
Ligation for Complete 
Representation. 

8 Electroporation or Chemical 
Transformation for Increased 
Numbers of Recombinants. 
Accurate cDNA Sizing for 
Greater Representation and 
More Information per Clone. 
Full Length cDNA >10Kb 
using MeHgOH Denaturation 
and AMV Reverse Transcriptase. 

Lane 1 Lane 2 Lane 3 Lane 4 

For over three years Invitrogen's Librarian has led the way in cDNA synthesis. Each kit is 
guaranteed and each reaction is fully optimized to provide the highest efficiencies. Our 
technical service people can help you determine which kit is right for your research. 
Put the most advanced cDNA technology available to work for you today. 
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1763 This Week in Science 

Congress of Entomology: Another Opinion: Y. ITB AND S. MASAKI . 
Westinghouse Awards: E. D. SCHEIRER . Citations and Careers: J. JANICK . 
Uhl's Deification: A. M. SHAPIRO 

1776 Labstyles of the Famous and Well Funded 
1779 Seventh AIDS Conference: Mostly "Fine Tuning" 
1780 Huge Eruption May Cool the Globe 

Whom Do Yew Trust? 
1781 Does the Harrison Case Reveal Sexism in Math? 
1783 Funding Cutoff Threatens Thai Science 
1784 Briefings: Oil and Water . Senate Boosts SSC, Main Injector Funding. 

Borderless Grants . Can-do Bugs . Logger's Dismay . Can PR Cool the 
Greenhouse? . A Transforming Look at C,, . Please Sir, $250 Million More 

1788 A New Role for Gases: Neurotransmissions 
1789 Famous Monkeys Provide Surprising Results 
1790 Fire and Ice: Under the Deep-Sea Floor 
1792 How Many Genes Had to Change to Produce Corn? 
1794 A Call to Action on a Human Brain Project 

1796 Engineered Metal-Binding Proteins: Purification to Protein Folding: 
F. H. ARNOLD AND B. L. HAYMORE 

1805 Localization and Its Absence: A New Metallic State for Conducting Polymers: - .  
P. PHILLIPS AND H.-L. Wu 

1813 Blood Pressure Control-Special Role of the Kidneys and Body Fluids: 
A. C. GUYTON 

Apolipoprotein E: C. WILSON, M. R. WARDELL, K. H. WEISGRABER, 
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COVER The head of the blowfly Calliphora erythrocephala with its large compound 
eyes. Each eye contains about 5000 ommatidia, which provide the fly with all its 
information about the visual world. Because it is highly regular and easily accessible 
for electrophysiology, the fly visual system is widely used in the study of the 
fundamental aspects of neural information processing. See page 1854. [Photograph 
by H.  L. Leertouwer] 

1823 RNA Secondary Structure Repression of a Muscle-Specific Exon in HeLa Cell 
Nuclear Extracts: B. CLOUET D'ORVAL, Y. D'AUBENTON CARAFA, 
P. SIRAND-PUGNET, M. GALLEGO, E. BRODY, J. MARIE 

Pressure Dependence of Superconductivity in Single-Phase K,C,,: G. SPARN, 
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Record: D. JABLONSKI AND D. J. BOWER 
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P. A. PIRAZZOLI, U. RADTKE, W. S. HANTORO, C. JOUANNIC, C. T. HOANG, 
C. CAUSSE, M. B. BEST 
Development of Diapiric Structures in the Upper Mantle Due to Phase 
Transitions: M. LIU, D. A. YUEN, W. ZHAO, S. HONDA 
Regulation of B Cell Antigen Receptor Signal Transduction and Phosphorylation 
by CD45: L. B. JUSTEMENT, K. S. CAMPBELL, N. C. CHIEN, J. C. CAMBIER 
Tissue-Specific Splicing in Vivo of the P-Tropomyosin Gene: Dependence on an 
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M. MISHKIN 

1863 The Surgical Solution, reviewed by J. REEI) . Living Fossil, J. E. MCCOSKER . 
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QlAexpress is: 
Overexpression and one-step 
purification of chemical amounts 
of recombinant proteins 
and peptides for: 
Functional studies 

a Antibody Production 
a Epitope mapping 
a lmmunodetection methods 

The QlAexpress 
Method: 
Places a histidine hexamer as a 
negligibly antigenic affinity tag onto 
recombinant polypeptides. 

Makes use of patented NTA resin, 
for a unique, one step purification 
by metal chelate chromatography. 

Makes no distinction as to whether 
denaturing or native conditions are 
used in either binding or elution : 

binding conditions: native denaturing 

elution conditions: native 

QlAexpress comes 
in a kit containing: 

a Expression vectors allowing 
insertions in all reading frames 

a Special vectors encoding DHFR 
for enhanced antigenicity of 
recombinant polypeptides 

Bacterial strains for overexpression 

Resin for Ni2+-affinity 
chromatography of up to 1 Omg 
of protein 

a Numerous application protocols 

Adapt your own 
expression vectors 
to QlAexpress 
using site directed mutagenesis 
to introduce the histidine hexamer. 
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Economics of HIV testing 

I N July 1992 the Americans with 
Disabilities Act will take effect, and 
preemployment medical screening 

of any kind will be severely limited. In  
the meantime, many companies require 
job candidates to  be screened for cer- 
tain medical conditions; recently tests 
to  detect infection with the AIDS virus 
HIV have become available. In  1 7  states 
no  laws currently exist t o  prohibit the 
use of HIV test results for denying jobs 
to  candidate employees. Bloom and 
Glied assess the economic costs and 
benefits of HIV tests in the workplace 
and conclude that for most firms it is 
not cost-effective either t o  test prospec- 
tive employees or to  periodically retest 
employees for HIV (page 1798). HIV 
testing incurs large direct and indirect 
costs on companies (some of the latter 
are quite subtle, such as whether a policy 
of testing will deter qualified individu- 
als from applying to that company) and 
only a fraction of all firms-large ones 
in high-risk areas of the country that 
offer good benefit packages-would 
realize economic benefits from testing. 
The authors also discuss social costs 
and benefits of HIV tests, which are 
quite separate from the company costs 
and benefits. 

Primary role for secondary 
structure 

T HERE are three isoforms (related 
forms) of the chicken protein P- 
tropomyosin. Skeletal muscle 

contains one of these forms; smooth 
muscle and all other tissues contain the 
other forms of the protein. All three are 
produced from the same gene through 
a process called alternative splicing: in 
skeletal muscle cells a segment of the 
gene called exon 6B is used, whereas in 
other tissue exon 6A is incorporated 
into the pre-messenger molecule. What 
determines how the splicing will occur? 
In vitro studies by Clouet d'Orval et al. 
show that secondary structural features 
of the RNA transcript near the exon 6 
insertion site affect the accessibility of 
the site: in muscle cells only muscle- 

specific exon 6B can be incorporated 
and incorporation of alternative exons 
is blocked; in other tissue, the reverse is 
true (page 1823). Libri et al. illustrate 
the same phenomenon with an in vivo 
system (page 1842). Exactly how big a 
part secondary structure plays in tissue- 
specific splicing is not yet clear; second- 
ary structure probably acts in concert 
with trans-acting factors and exon com- 
petition t o  promote different forms of 
gene splicing. 

Superconductor under 
pressure 

T HE superconductivity of alkali- 
doped buckyballs-K3C6,-is 
pressure-dependent: the onset 

temperature for superconductivity gets 
higher as the pressure used in the prepa- 
ration of the compound is decreased 
(page 1829). Bulk superconductivity in 
K3C60 was monitored by measurements 
of the fractional diamagnetic shielding 
of sample materials. Samples prepared 
under atmospheric conditions showed 
a transition temperature of 19.3 K; in 
other samples the transition tempera- 
ture was observed to drop as pressure 
was increased, and a low transition tem- 
perature of less than 8 K was recorded 
at the highest pressure, 21.2 lulobars. 
Sparn et al. discuss similarities and dif- 
ferences in the behaviors of K3C6, and 
other superconducting materials, not- 
ing that current hypotheses for the 
mechanism of superconductivity may 
not be adequate to  explain the strong 
negative pressure dependence of this 
new material. 

Potential trypanosome drug 

A N analog of myristic acid, called 
0-11 because oxygen is substi- 
tuted for the number 11 meth- 

ylene group of the molecule, has proved 
to be toxic to  African trypanosomes in 
vitro (page 1851). This suggests that 
the analog might have a future role as a 
chemotherapeutic agent against these 
parasites, which are responsible for the 
lethal disease African sleeping sickness. 

Myristates are the only fatty acids 
present in the trypanosome's membrane 
anchor that holds the variant surface 
glycoprotein in the membrane; without 
this glycoprotein the parasite would not 
be able to  survive long in the host's 
bloodstream. Trypanosomes are depen- 
dent on their hosts for myristate be- 
cause they cannot synthesize myristates 
de novo and may be able t o  produce 
only tiny amounts from precursors. 
Studies by Doering et al. show that 
trypanosomes that have incorporated 
the analog instead of myristic acid into 
their anchors die. Related studies have 
shown that the analog is not toxic to  
mammalian cells and should not, there- 
fore, induce toxic side effects in a mam- 
malian host. 

Brain reorganization after 
deafferentation 

H OW much "rewiring" can go 
on in the brain after neuronal 
connections have been sev- 

ered? Brains of infants are known to be 
quite plastic, but neuronal connections 
in brains of adults were thought t o  be 
capable of only marginal reorganiza- 
tion. However, Pons et al. discovered 
that in macaque monkeys years after 
limb nenres had been cut at their entry 
point into the spinal cord (a process 
that leads to  peripheral deafferentation) 
the zone of the brain that originally 
had responded to the limb area was 
now responding to sensory stimulation 
of the face (page 1857). The area that 
was newly responsive to  face stimula- 
tion was more than 10  millimeters be- 
yond the original face-responsive zone; 
this extent of reorganization is an order 
of magnitude greater than had been 
observed previously. The next step is to  
determine how reorganization is 
brought a b o u t  and  whe the r  t he  
mechanisms involved might be ex- 
ploited for rerouting inputs to  undam- 
aged zones of the brain to  restore func- 
tion after strokes or similar pathologic 
brain lesions. Palca discusses these 
experiments on the "Silver Spring mon- 
keys" further on page 1789. 

RUTH LEVY GUYER 
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NONRADIOACTIVE LABELING 

LZGHTSMZTH" 1 I 

Luminescence Engineering 
for Oligonucleotides 

Non-radioactive 
labeling system f o ~  
oligonucleotides 

Sensitivity greater than 32 

- Extremely low backgrou 

Rapid hybridizations 
. . 

Probe stable for six months. 

One Liohtsmith kit vields 
probe for up to 4 liiers 
hybridization solution 

, *. % . \ 

I 
LomuleIe nuctetc acto 
hybridization reagent kit 
including chemiluminesc 
su4strate 

H Individual reagents 1 
available separately 

Equiladder DNA Size &' 
Markers and Probe !%I 9 

F ,  

0 
CamJ8W f! For a limited time, Promega Corporation 
Promega is offering a substantially reduced 2800 woods ~ o l l o w  Road 

price on oligonucleotides for use with the Madson. WI 53711-5399 USA 

LightsmithTM 1 Luminescence Engineering TOII Free 800-356-9526 
Teleohone 608-274-4330 

system. For details of this offer, call toll-free FAX 608-273-6967 
1-800-356-9526. Telex 62057092 
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KEY F 
BIOTE 

About 500 exhibitors from 20 countries will 
present their latest problem-solving techniques 
and the present state of biotechnology in the 
following flelds: 
Research, Processes, Products, Laboratory and 
production techniques, Bioinformotlcs, Services, 
Applications. 

Particular emphosis will be placed upon 
applications in the following areas, especially 
in the accompanying programme of events 

Haohh and medicine 
S Agricuhure 

Food 
Environment and recycling 

BIOTECHNICA Hannover'91 is the most 
important international platform for information 
and communication of the year for experts in the 
research and industrial sectors. 

* BIOTECHNICA is an official event of DEUTSCHE MESSE AG, HANNOVER/GERMANY 

DEUTSCHE MESSE AG, HANNOVER/GERMANY 

Further information: Hannover Fairs USA, Inc. 103 Carnegie Center, USA-Princetown, New Jersey 08540, P.O.Box 7066, 
Tel. (609) 9871202,Telex 5101011751, Fax (609) 9870092 
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Putsed field e l - h i s  [PFGE') is the most ppswerfnl method ever 
~~d for gmome and small D M  mqpiq. And the CHEF&pperTM 
aptem fs the dtimate P E E  tool. Its incrdhle P A W  ad&mtwe lets you 
:ahdate any PFGE t w h i p e .  C)I create my tdmiqwqm wan% yskg t ~-3600 Mes, multi-&tte VBCWS* asymmetric VQ-, mpid 
and other unique capabilities. 

You don't need to be a PFGE expert to get ht, hi# resolution 
sepdolls. A built-in algorithm based on 5 mtm-ym of PFGE eqedae  
automatically selects optimum corditions fot the fragments in yeur 
qIr:and@~rcm~~8uhsattlzepnshofabuaton.~eint& 
CHEF Mapper system also lets y m  program 11 key P-1- to snit L y m  @c v a t i o n a .  

The pmsibilities are unlimitd. 
v 

1. D. C. Soh- curd C. B. cantor. W 67 (1%). 
2P~Anainsmslas f i tCcl lr tro l ledEbctmdee .kS.M.Clar l ,E .~B.W.lEl f iannnd 
L. find. Sakcroe, MI, 1205 (I=). 

1 -8OQ-4BIORAD 
CAU TODAY OR FAX 1-800:950-4BIO FOR CHEF MAPPER BRocHURE. 
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Division Fx. (516) 75825%' Canada Ph. (416) 624-0713* Fx. (416) 624-3319; A W i a  Ph. 61-2-805-5400* Fx. 
61-2-8051920;Audria Ph. 4SZ2ZB289010 Fx. 4 3 2 2 2 & ? 8 5 ~ ;  Ph. S2LW18555 11. Fx. 
-1 82 65 54; Francs rn Ph. W 1 / 4  80 68 34 rn Fx. W 1 / 4  71 24 67; Germany Ph. 4WM188  40 Fx. 
4W€01884100; Kowbm* Ph. 852mWWW* Fx. 8W7W1257; Italy* Ph. 3992138751 Fx. 399213 
w 32; Spain m. W 1 m 1  m85 rn Fx. W 3 U 1  @%?I; Japan rn Ph. 81-3534-7240 Fx. 813534-8M7; The 
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England Ph. 44/442f23 25 52 Fx. 44/442/59118; New Zealand Ph. W4433099 Fx W4433097  
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visua1i;lation ~ ' o r k s t a t i o n .  can \\,ork with o 
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DNA by Operon. 
Right price.* 
Right NOW. 

Now the world's leading supplier of 
synthetic DNA is also the price leader. 
Operon's custom DNA is now $3.60 
per base with a $20.00 set-up fee per 
sequence, and free domestic delivery. 
Same outstanding customer service. 
Same high product quality New low 
price. Call for your free researcher kit. 

1- 800-688-2248 

O P E R O N  T E C H N O L O G I E S ,  I N C .  

1000 Atlantic Ave., Suite 108. Alameda CA 94501 
Tel.(415) 865-8644. Fax.(415) 865-5255-NIHBPA 263-00033233 

Circle No. 18 on Readers' Service Card 

SPONSORED BY 
THE SCRIPPS RESEARCH INSTITUTE AND 
RHONE-POULENC RORER 
SHERATON GRANDE TORREY PINES HOTEL 
LA JOLLA, CALIFORNLA, USA 

nterested investigators may submit a 250 
word abstract for inclusion at Poster Sessions 
to be held in conjunction with the 1992 

Zirnrnerrnan Conference. Abstracts will be selected 
on scientific merit. The deadline for abstract submission is 
November 1, 1991. 

An abstract form and additional conference 
information may be obtained by contacting by mail or FAX 
Susan J. Buntjer, C.M.P., Department of Academic Affairs 
403C, The Scripps Research Institute 
10666 North Torrey Pines Road 
La Jolla, California 92037 U.S.A. 
FAX Number: (619) 554-8841 Telephone: (619) 554-8556 

Circle No. 274 on Readers' Service Card 

'pavels with AAAS 
NEW in 1991 ! 

Ancient Anasazi & Southwest, 
Aug. 31-Sept. 9. Explore Chaco 
Canyon, Santa Fe, Mesa Verde, 
Hopi & Navajo lands. $2,290 

Thailand & Hong Kong, Nov. 
8-24. Bangkok & Chiang Mai cul- 
tural treasures, Surin elephant 
roundup, Khao Yai & Phi Phi 
Island. $3,490 (plus air) - 

I For the Inquisitive Traveler 
Australia, Oct. 7-18. Koalas, 
kangaroos, Great Barrier Reef, 
Sydney and Melbourne. New 
Zealand Extension to Oct. 25. 
The wonders of Milford Sound 
and Mt. Cook. $2,390+ (plus air) 

And Coming 
in 1992: 
Antarctica, Jan. 6-20, 1992. 
Explore the "Great White 
Continent" aboard Society . A~~~~~ & ~ ~ ~ ~ i l :  wildlife, sept. Explorer. See penguins, seals, 

11-26. From golden lion famarins seabirds, scientific research 

to the rainforest of Amazonia, stations, and the vast spectacle 

Manaus, Brasilia, the Pantanal, of Antarctica! $5,950+ (plus air) 

Emas, and Rio. $3,490 (plus air) * Galapagos for Budget Travelers, 
I • ~ a h i t i  l~rith PA/  Mfinrl qnno January 20-29,1992. On board - .m m.... .. .... -, . . . ., cu "", , 5, 

Sept. 27-Oct. 7. Paradise! Papeete; lo-passenger yachts) 8 glorious 
Raiatea, Bora Bora, and Moorea. in the $21495 
$2,195 (plus air) including air fare from Miami. 

Call Today for Travel in 1991/92! . ,,,,gL to the Sea of Cortez, Costa Rica, March 10-ZZ,ISSZ 

(800) 252-4910 Dec. 21-28. For your Christmas Behe & Guatemala, 
holiday! $2,000+ (plus air) April 1-11,1992 

For Members & Friends of AAAS by @ BETCHART EXPEDITIONS I N C  21601 Stevens Creek Blvd. Cupertino, CA 95014 1800) 252-4910 



To order additional copies of the Special Careen 
Issue, please enclose a check payable to Science 
(U.S. funds only). 

ALL ORDERS MUST BE PREPAID 

Name 

Organization 

Address 

cost 

Quantity X $1.25 

Postage and handling 

You need help to Rue du Crst, 2 
transform a prolect into reality. Case Postale 446 

1006 Lausanne 
We have the know-how Switzerland 

Tel. (41) 21.617.05.86 
Fax. (41) 21.617.07.01 

We are expecting you. 

Let's get together. 

RM : private and independent research institute 
ological and clinical development. 

Raiatea Bora Bora & Moorea! 

In the U.S. 51.50 f i n t  copy 
t.60 each additionalcopy 

International Air $5.00 first copy 
$4.00 each additional copy 

lnternational surface $1.50 f i s t  copy 
21.00 each additional copy 

Total 
1 



Fusion and the Creative Mind. 
The New Protein Fusion Svstem from New England Biolabs 

CLONE t / 
Clone gene of 
nterest into pMAL 
vector to create 
gene fusion 
with MBP- 
encoding 

slE gene 

0 
3 

'rotein o f  
nterest  

jP A Transformed E 1 0 r, coil is orown and 

AFFINITY 
PURIFY 

ciil lur~induced lo 
proauce MBP- 
fus~on protein 

Load amylose 
column with crude 
cell extract Only 
fusion protein 
binds the column 
Elute pure fusion 
protein with 1 maltose buffer 

Factor Xa 

Cleave purlfled 
fuslon protein with 
specific protease 
factor Xa 

Use a column to 
separate protein 
of interest from 
MBP The result 
purlfled cloned 
protein' 

A Creatively Simple 
Solution for Complex 
hnfication Probl'ems 
NEB'S Protein Fusion and Purification 
System (PFP) provides a simple 
alternative to conventional 
methods for the expression 
and purification of recombi- 
nant proteins. 
Simply clone, express 
and purify. Our 
comprehensive PFP 
system enables the 
expression of recom- 
binant proteins in 
E. coli fused to 
maltose bindin 

then allows the 

under mild con 

Fully integrated sys td  

New England Bidabs Inc. 32 Tozer Road. Beverly. MA 01915 USA 800-NEB LABS (US and MA) Tel. (508) 927-5054 Fax (508) 921-1350 
IJ New England Bidabs Ltd.. Canada Tel. (800) 387-1095 (416) 672-3370 Fax (416) 672-3414 

New England Bidabs GmbH. Germany Tel. 49 (06196) 3031 Fax (06196) 83639 

DISTRIBUTORS: A U !  OENESEAACH Td. (075) 3 7 5 4 9 9 I m .  USSR FINNZYMES ( F m  Td. (0) 437-5312IFWMcE m E  
Td. fl130570M5111PUBY)TECH INDIATd. 15121 31 1473lISRMLGAUIWR Tel. lDD1 53512051ITALVCAU.Blo Tel. 1112\1870607WJAPAN 0AIICHl PLlRE 



For more than ten years Bert Vogelstein has been pursuing the genetic basis of cancer. 
With his publications in Science identifling several tumor suppressor genes, Vogelstein 
dramatically furthered our understanding of colorectal cancer and its pathogenesis. 

The importance of these discoveries is highlighted by a report from the 
Institute for Scientific Information placing one of these articles from Science as 
the most highly cited research paper-across all disciplines-of 1990.* 

But Science publishes more than just seminal research. Its News section keeps you up to 
date on issues from around the world and examines their. impact; its Research 
News and Perspectives review the hottest topics in  the scientific community. 

Now more than ever Science is your comprehensive guide to the ever changing world of 
scientific inquiry. 

The international chronicle of scientific progress and thought 

* Identification of a Chromosome 18q gene that is altered in wlorectal cancer (E.R. Fearon, etal., Scienoe, 247; pp. 49-56). For a full report from IS1 see Scienoe Watch December 1990. 




