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B I I E M S  UPDATE 
New Instrument for Multiple DNA Syntheses 
Applied Biosystems has announced a new and even make ollgonucleotfde analogues. 
option fbi b Model 380A DNA Synthesizer A11 fiurcttons requfred for DNA synthesis are 
which allows it to make three different oli- available and your methods are stored on a 
gomcbfldes simultaneously. Syntheses can flexible disc. With 18 sohrentlreagent reser- 
be started and stopped independently of voirs, the 380A offers flertbilitymmatched 
one another so several users can share the by other synthesizers. 
-@ With this new option' the Applied Biosystems has the total  sol^^ wm is Mpled for less for your DNA synthesis needs. provide 

one*f- the the In- ultrapure, highly stable reagents, the Lrg to 
sbwmnt* You save bench space and successful syntheses. With our dnclant 
mlnlmize reagent consumption. phosphoramidite chembtq you can make 

DNA with up to 50-60 bases without the use 
of the dimers, trhers or ligation required 
with other chemistries. Thts is the true test 

Three synthesis columns can be operated independently 
and simultaneously, tripling the productivity of the Applied 
Biosysterns Model 380A DNA Synthesizer. I 

Disc drive for storage of your chemical methods. 

This new option also includes hardware and 
s o h e  which allow you to use your own 
procedures. You can use other chemtstries 

Autoradiogram of 32P labeled oligonucleotides up to 40 
bases long. EfEaent phosphoramidite chemistry a t b s  di- 
red synthesis of long oligonucleotides. 

of couphg efilciency. Only the ~pplied 
Biosystems Model 380A DNA sprthesfz@ 
can synthesize long oligcmudeolfdes quiw 
and with high product yields. And if yo&$ 
requirements for DNA are large, you 
now synthesize three times as much w i 6  
one instrument. 

For more information, write or phone us. 
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New mutant tomato. This orange toma- 
to is controlled by a recessive single 
gene mutation and was recovered as a 
somatic genetic variant following plant 
regeneration from cell cultures of the 
standard red tomato (var. UC828B). 
This mutation simultaneously alters 
fruit color, flower color, and leaf pig- 
mentation. Recovery of such single 
gene mutations is evidence that plant 
cell culture technology can be used as 
an important new mutagenic tool. See 
page 949. [David A. Evans and William 
R. Sharp. DNA Plant Technology Cor- 
poration. Cinnaminson. New Jersey 
080771 



Earth. 
The entive Septembe~ issz~e o f  SCIEATIFICAAIERICAAV is devoted to a single topic- The Q w n m i c  End7  

Here, fov the-Prst time i n  orze publication. the scientists 1.1~190 wade 
the continental-deft revolution inpeoloy.ypresent the new, unzfied picture o f  our planet. 

W i a r  makes the  Earth so  interestine-and o u r  
c, 

presence on  it possible-is tha t  this planet is dynamic. 
T h e  recognition o f  continental drift two  decades ago 

(See "Continental Drift" by J .  Tuzo  IYilson in tlie April 1963 
SCIENTIFIC AMERICAN) brought  o n  a revolution in geology 
tha t  has given us a coherent  vie\\. o f  o u r  planet. 

In the  new picture, tlie ocean floor shares prominence 
\\*it11 the  dry land o f  t he  continents. Immense forces origi- 
nating underneath the  crust are seen t o  play as large a role in 
changing tlie world map  as tlie more  visible cycles o f  the  
hydrosphere, t he  atmosphere and the  biosphere. Intcrlock- 
ing with these cycles, t he  crust turns over in a cycle tha t  
regenerates tlie eroding continents from the  seafloor rock. 

New c n ~ s t a l  rock continues to be  generated by the  
up\\,elling o f  t he  mantle under  the  midocean ridge tha t  
girdles t he  Earth.  Spreading outward from the  ridge. the  nenr 
ocean floor pushes t he  continental r d t s  this n.ay and that. 

T r a \ ~ l  \v i t l~  us t o  planet Earth by starting your sub- 
scription with o u r  September  single-topic issue. Each mon th ,  
~ O L I   ill enjoy first-hand reports o n  ncwn,ork in all t he  
sciences, Lvritten by the  scientists \vho d o  the  work and make 
the  disco\leries. In close collaboration \\,ith o u r  editors they 
provide you, the  interested layman, i\ith clear explanation o f  
t he  latest ad~~ances .  

A t  the centelfild ofthe Septembel- zssme, see the 20-pncqe catalqque 
of%ool~r on com@pzltrr:i, sof i~~nl~c,  p~qt,nvnr, l n n L ~ z t ~ ~ c s  nndpnvnes 

This free book with your subscription. 

Yes, enter my subscription to the monthly 
issues ofSCIENTIFIC A M E R I C A S  for thc 
term checked-at a considerable savina on 
the $2.50 newsstand price. IVhen my 
payment is received, vou \ \ r i l l  also send 
mc The Pldnets as my bonus book. If not 
satisfied I ma!. cancel a t  any time and 
receive a refi~nd on the unused balanc 
The bonus hook is mine to keep. 

Name 

City, State, Zip 1 
Start my subscription with the September issuc. 343 1 

C! One year $24 Two years $45 Three yearc $60 I 
lr,nl\. S2.00 cach t'ror i (onit S I . R X  cnch ~\ \ i :c l  I I 6 I 1 1  I 

i 
I enclose S Rill me S 

iRa tc \  our\tdc L'.S.. 1 rear S33; 2 r , e ~ r \  SSX,  3 \c.ir\ $-X I I 
Mail today to: 1 
SCIENTIFIC i \MERICAS.  415 Madison Pivenue, Dept. I>. 1 Se\v York, NY 10017 

! 



ANNOUNCING 
THE FOURTH ANNUAL CONGRESS FOR 

RECOMBINANT DNA RESEARCH 
Chairmen: John D. Baxter, Univ. of California, San Francisco, CA 

Thomas Shenk, State Univ. of New York, Stonybrook, NY 

THE THIRD ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
Chairmen: Zenon Steplewski, The Wistar Institute, Philadelphia, PA 

Hilary Koprowski, The Wistar Institute, Philadelphia, PA 

THE FIRST ANNUAL CONGRESS FOR 

AUTOMATION, SCALE-UP, 
and the ECONOMICS OF 

BIOLOGICAL PROCESS ENGINEERING 
Chairman: Gerald L. Hawk, Zymark, Hopkinton, MA 

will be held in conjunction EXH I BITS with the above congresses 

FEBRUARY 19123,1984 
T O W  & COUNTRY HOTEL 

San Diego, California 

ORGANIZED BY SCHERAGO ASSOCIATES, INC. 
in conjunction with MARY ANN LIEBERT, INC., Publishers 

Please send me information concerning: 
DNA CONGRESS U AUTOMATION, SCALE-UP 

HYBRIDOMA CONGRESS EXHIBIT SPACE 

Ndme 

Dept 

O r g d n l z ~ t l o n  

Street 

C ~ t y  S t a t e l c o u n t y  ZIP 

Tr lcp l lone  ( 1 

SCHERAGO ASSOCIATES, INC. 1515 Broadway, New York, N.Y. 10036 (212) 730-1050 

2 SEPTEMBER 1983 





TO REGISTER FOR THE CONFERENCE, PLEASE CALL (212) 689-5900 or use this form: 
Please reserve my place at I understand that as a paid conference participant, I may 
MOLECULAR BIOLOGY N O W  AND TOMORROW --. attend all sessions, and receive all programs and other 
Thirty Years of DNA materials. 

I wish to reserve - Conference Registration(s1 in the My  Check for $ i s  enclosed. 
names of: Charge M y  Credit Card as Shown: 

1 I AMEX VISA MASTERCARD 
, Credit Card # Expiration date 

and Seats at the Tuesday Evening Dinner in the 
names of: Signature 

(as it appears on credit card) 
1 

I 

Name Date RETURN TO: 
Co.1lnstitution Title Thirty Years of DNA 

Address C/O NATURE PUBLISHING COMPANY 
15 E. 26th Street 

City, State, Zip NEW YORK, NY 10010 



These men just got what they deserve. 

They have just been named IBM Fellows and for five years they 
are free to pursue whatever experimental projects they wish. 

IBM awards this distinction to scientists, engineers and 
programmers who have done outstanding work during their 
careers with our company. Since 1963, more than 80 people around 
the world have been so honored. 

IBM Fellows have made important technological and scientific 
contributions to our company, our industry and our society. These 
four new Fellows hope to make further advances in their own fields: 
applied optics, magnetic recording technology, semiconductor 
physics and cooling technology. But they will do it on their own 
schedules and on their own terms. 

The IBM Fellows program is just one way we encourage people 
who have had great ideas to have more of them. = =  =. 

I-- 
1 - 1-1 
1 11111 - -  I - -- - . - 
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Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are slgned and reflect the individual 
views of the authors and not official points of view 
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authors are affiliated. 

Editorial Board 
1983: FREDERICK R. BLATTNER, BERNARD F. BURKE, 

CHARLES L. DRAKE. ARTHUR F. F I ~ D E I S .  E.  PETER 
GEIDUSCHEK, GLYNN ISAAC, MILTON RUSSELL, WIL- 
LIAM P. SLIGHTER, JOHN WOOD 

1984: ARNOLD DEMAIN, NEAL E.  MILLER, FREDER- 
ICK MOSTELLER, ALLEN NEWELL, RUTH PATRICK, 
BRYANT W. ROSSITER, VERA C. RUBIN, SOLOMON H 
SNYDER, PAUL E. WAGGONER 

Publisher: WILLIAM D. CAREY 
Associate Publisher: ROBERT V. ORMES 

Editor: PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E. RINGLE 
Production Editor: ELLEN E.  MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

JEFFREY L. FOX, CONSTANCE HOLDEN, ELIOT MAR- 
SHALL, R. JEFFREY SMITH, MARIORIE SUN, JOHN 
WALSH 

European Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J. CARTER 
Research News: ROGER LEWIN (deputy editor), RICH- 

ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS 
H. MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistant, News: FANNIE GROOM 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: SYLVIA EBERHART, CAITILIN GOR- 
DON, LOIS SCHMITT 

Assistant Editors: MARTHA COLLINS, STEPHEN 
KEPPLE, EDITH MEYERS 

BookReviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: JOHN BAKER, SUSANNAH BORG; HOLLY 

BISHOP, ELEANOR WARNER; JEAN ROCKWOOD, SHAR- 
ON RYAN, BEVERLY SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editor: SUSAN ELLIOTT 
Assistant to the Associate Publisher: ROSE LOWERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
Membershio Recruitment: GWENDOLYN HUDDLE 
Member a i d  Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area ,code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367: Guide to Scientific Instruments. 467-4480: 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington For "Information for Contribu- 
tors," write to <he editorial office or see page xi, 
Science, 24 June 1983. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J .  SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N.  
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N. La  Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-558 1). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730- 1050. 

Language and Science Policies of New Nations 
In this second half of the 20th century, a large number of the new nations 

that have emerged from the shadow of colonialism are facing serious 
language problems. Many of these problems stem from the multilingual 
character of the diverse populations that have been collected into single 
nations. Others are due to inadequate appreciation of the national and 
international uses of language. 

Normally, two kinds of languages are available to new governments: 
indigenous languages, which are usually spoken by small populations or by 
those who are geographically restricted, and languages of wider communi- 
cation, spoken by large populations around the world. 

If the nation chooses an indigenous tongue, it is common to select the one 
spoken by its largest population. Such a choice may create serious internal 
problems because the remaining populations may resist the imposition of 
another group's language. More trying, however, is the fact that the 
indigenous language may not allow easy access to science and technology. 
It may lack the necessary technical vocabulary, and translation may be 
difficult. This, in turn, may create the special problem of trying to 
modernize the language itself. 

If the new nation chooses a language of wider communication, it is easiest 
to choose the old colonial language, since some of the population already 
speak it, but such a choice may have negative connotations. Or a nation 
may choose a language for cultural or religious solidarity (for instance, 
Arabic), but such a choice may work against aspirations for modernization. 
In general, a nation selects a language of wider communication to have 
access to science and technology and thus to modernization and a higher 
standard of living. However, world languages that provide such access 
constitute a limited set: English, French, German, and Russian, 

In order to cope with the problem, a number of nations have adopted 
systems in which a child upon entering school is taught in his indigenous 
language and learns a regional language at the elementary level, a national 
language at the secondary level, and a world language at the tertiary level. 
Such approaches are demanding on the student and the educational system, 
which must provide teachers and materials in all languages involved. These 
demands are very costly and may restrain the intricately layered education- 
al program necessary for nurturing a self-sustaining science. 

The problem is made more complicated by modern systems of informa- 
tion storage and retrieval. Most of the information already stored is in 
English. English speakers are the largest contributors to and users of these 
systems, and they are also the system managers. There is therefore a bias 
toward English that works against nonnative speakers of the language. 
Although some of this bias is overcome by the substitution of mathematical 
language, some still remains by virtue of language-specific semantic catego- 
ries and the fact that the original text is probably in English. 

It seems reasonable to assert, however difficult it may be to accept, that 
knowledge of a world language, especially English, is essential to the 
welfare of the new nations. Any other course is tantamount to restricting 
their capability for modernization. New nations must find a balance 
between the cultivation of indigenous culture-rich language and the need for 
a world language. Japan meets this need with elaborate translation services, 
and Saudi Arabia has undertaken to train a large scientific and technical 
manpower pool in English. And other strategies can be adopted. 

The fact remains that many developing nations do not have the resources 
to invest in proper language strategies, and many have made language 
decisions often based on political criteria. As dependence on developed 
nations and their information systems grows, the language problems of new 
nations are intensified. Time is running out, but it is still possible to examine 
linguistic alternatives and develop better language policies for national 
n e e d s . - R o a ~ ~ ~  KAPLAN, President, National Association for Foreign 
Student Affairs, 1860 19th Street, NW,  Washington, D.C. 20009 
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