
2 January 1982 Vol. 215 No. 4531 $2.8 I 



Why theTJ-6 continues 
to be the most popular 
tabletop centrifuge. 

Five years after its introduction, 
the Beckman TJ-6 in both its 
nonrefrigerated and refrigerated 
(TJ-6R) models, is even more popu- 
lar in biochemical, clinical, and 
industrial labs. 

Why? Users tell us every time 
they get a chance-in letters, phone 
calls, visits to our instrument exhik 
its. They like the TJ-6 because it is 
well designed, a pleasure to use, 
and is so trouble free. Thev like the 
unusually quiet operation;ihe rotor 

I 
bowl that lifts completely out for 

easy cleaning; the stainless steel If you're thinking about a table- 
buckets designed to contain spill- top centrifuge, be sure to ask a 
age in case of tube breakage. TJ-6 owner. And send for a 
Those with a Model TJ-6R py of our equally 
especially appreciate its popular Centrifuge 
advanced, frost-free refriger- Primer with the 
ation system. abc's of centrifuge 

Users also like the principles and operat- 
sample capacity of the ing tips. No lab should 
TJ-6-a full liter. And be without either one. 
the Maxi-Carrier tube Write Beckman Instru- 
racks that are so conve- ments, Inc., Spinco Divi- 
nient, and hold so many tubes - sion, PO. Box 10200, Palo 
of so many sizes. Alto, CA 94304. 



Before we call them ultraaure, 
they have to get their feetket.' 

NENZYMESTM is not simply a title bestowed 
on our ultra-pure enzymes and related prod- 
ucts for DNA-RNA research. It is an award for 
performance. 

NENZYMES must perform as standards 
in our routine biological testing programs for 
32P- and 3H-labeled nucleotides'as integral com- 
ponents in our nick translation and end labeling 
systems, and as standard tools in our cloning 
laboratory. Even to qualify for this work each lot 

is first subjected to numerous specific assays 
(which are recorded for customer inspection). 

So if NENZYMES weren't biologically pure 
we'd soon find out. We're just as insistent on 
trouble-free system performance as you are. 

That's why it makes sense to buy your 
enzymes from systems people. Call us for com- 
plete NENZYMES specifications and ordering 
information. 

New England Nuclear 
549 Albanv Street. Boston. Massachusetts 02118 
call toll-fre'e: 800-225-1572 Telex: 94-0996 
(In Massachusetts and International: 617-482-9595) 

In Europe: NEN Chemicals GmbH, D-6072 Dreieich, W Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T3C9, Tel. 514-636-4971, Telex 05-821808 
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THE SECOND ANNUAL CONGRESS FOR 

DNA RESEARCH 
15-17 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA 

THE BILTMORE HOTEL 
CO-CHAIRMEN 

JOHN D. BAXTER"), BRIAN J. MCCARTHY'~), STEVEN K. NORDEEN'') 
(1) University of California, San Francisco; (2) University of California, lrvine 

The congress, has been organized jointly by SCHERAGO ASSOCIATES and the journal, 
DNA and GENETIC ENGINEERING NEWS. (Published by Mary Ann Liebert Publishers, 
Inc.) Subjects will include: 

GENEREARRANGEMENT&DEVELOPMENT 
DNA SYNTHESIS 
REPETITIVE SEQUENCES AND TRANSPOSONS 
GENE TRANSFER, NUCLEAR RNA 
TRANSCRIPTION 
PLANTS 
EXPRESSION OF FOREIGN GENES IN MICRO- 

ORGANISMS 

SPEAKERS (Partial List) 
John Baxter Leroy Hood Alex Rich 
University of California, San Francisco California Institute of Technology Massachusetts Institute of Technology 

Marvin Caruthers Timothy Hall Gordon Ringold 
University of Colorado University of Wisconsin Stanford University School of Medicine 

Pierre Chambon Keiichi ltakura John Shine 
Centre National de la Recherche Scientifique Australian National University 

City of Hope Research lnstitute 
Gerald Fink Philip Leder Allan Spradling 
Cornell University Carnegie Institute of Washington 

David Goeddel National lnstitute of Child Health 
and Development Robert Tjian 

Genentech University of California, Berkeley 

Robert Goldberg Brian McCarthy 
University of California, lwine 

Michael Wigler 
University of Californla, Los Anrleies Cold Spring Harbor Laboratories 

  en jam in Hall 
University of Washington 

Steven Nordeen 
University of California, San Francisco 

Scientists interested in presenting poster papers may obtain abstract forms from Steve 
K. Nordeen, 671 HSE, University of California, San Francisco, CA 941 43. 
-----------------------.---------------- 

Regular Registration: $275 (includes Banquet and Subscription to the Journal, DNA SCI 

Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Recombinant DNA. 
0 Please reserve space@): Registration fee must be included. 

Please send a Registration Application. 
Please send Exhibit Information. 

Name 

Organization 

Street 

City Statelcountry Zip 

Telephone: ( ) 

Return to: DNA, c/o Schera o Associates, Inc. 
1515 Broadway, & York, N.Y. 10038 
Tel: (212) 730.1050 

SCIENCE, VOL. 215 



Ask LKB about 

By combining years of experience in biochemical research 
and the latest advances in HPLC technology, LKB has perfected 

the first practical HPLC system for life science applications. 
For more information, just circle our number on the 

Reader Service Card. 
Designed by biochemists for the biochemist. 

Head office: LKB.Produkter AB, Box 305,5.16126 Bromma, Sweden. Tel. 08.98 0040, telex 10492 
Main US sales office: LKB Instruments, Inc. 12221 Parklawn Drive, Rockville, MD 20852. Tel. 301.881 25 10, telex 230 89 682 

UK sales office: LKBInstruments Ltd., 232 Addington Road, S .  Croydon, Surrey CR2 8YD, England. Tel. 01.6578822, telex 264414 
Other sales offices in: Athens (for Middle East), Copenhagen, Ghent, The Hague, Hong Kong, Munich, Paris, Rome, Turku, Vienna 
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Choose vour stereomicrosco~e. 
Below are iust a few of the broad The great name in optics 

Choose line of Zeiss Stereomicroscopes 
and stands. Choose what you 
need for the task at hand, and 
Zeiss will meet your needs. With your stand. optical design that eliminates 
eye-strain. With engineering that 
insures long hours of fatigue-free 
and service-free operation. 

No strain! 
I -  - - 

There's nothinglikea ~ e i s s  for 
quality and convenience. 
Quality senrice- Expert dealers. 

Carl Zeiss, Inc., One Zeiss Drive, Thornwood, N.Y. 10594. (914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45Valleybrook Drive, Don Mills, Ontario, M38 2S6. (416) 449-4660. 

- - - 



Can you find the 
ScintiVerse I1 

3 scintillation cocktail. 

Hint: It's the one that didn't two phase. 
It's also the one that: 

Gives consistently high counting efficiencies for 
aqueous systems. 
Forms a stable milky emulsion with higher 
efficiencies than the same formulation using 
traditional clear ethoxylated alkyl phenols, such as 
Triton-X-100 (test results are on file at our reagent 
development laboratories). And, it maintains this 
homogeneous mixture for up to 2 weeks without 
two phasing - regardless of percent sample. 
Has a safer, higher flash point (1 12OF/44OC) than 
xylene-based or toluene-based cocktails. 
Is specially purified to eliminate contaminants that 
can quench energy, increase background or 
induce chemiluminescence. 

ScintiVerse II is also the one with the large family. The 
Fisher family of reagents and products specia;ly 
suited to liquid scintillation counting. For example, 
ScintiVerse Bio-HP - a ready-to-use cocktail that's 
perfect for work with low volume biological fluids. Or 
individual reagents to mix your own cocktails. Plus 
vials, pipets and other scintillation necessities. For a 
free bulletin describing the whole family, circle the 
number below on the Reader Service Card. Or call 
(41 2) 562-8543. 

Feher Scientific - 
Circle No. 152 on Readers' Secvice Card 
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Chromafofocusing 
A new high resolution technique 

for protein separation 
A COMPLETELY HIGH CAPACITY 

NEW TECHNIQUE AND RESOLUTION 
Chromatofocusing with PolybufferTM and Several hundred milligrams of protein 
Polybuffer exchangers from Pharmacia can be separated in a single run. Proteins 
Fine Chemicals is a completely new are eluted as sharply focused, well sepa- 
technique which combines the advantages rated zones, in a linear pH gradient. 
of column chromatography and isoelectiic 
focusing. Proteins are separated according 
to their isoeledric points in a self- 
generated pH gradient. 

SIMPLE TO USE 
Chromatofocusing is as simple to perform 
as gel filtration. All you need is a column, 
Polybuffer and Polybuffer exchanger. Separation of proteins from mammalian muscle - - 

AVMLABLE IN KIT FORM 
Two gels and three buffers cover the range pH 11-4. To help you get started, 
Pharmacia Fine Chemicals offers the Chromatofocusing kit, which covers the range 

i s  kit are full instructions and 
form at least four runs. 

Further information is 
available in the booklet 
"Chromatofocusing with 
Poly buff er and Pol ybuffer 
exchangers" available 
free on request. 

"See us at The Pittsburgh Conference-Booths 3011,3013 & 3015" 216 

Cirde No. 149 on Readers' Sewice Card 
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is the elimination of the cascade refrigeration system. cascade designs to yield, at last, the first ever mechani- 
Unlike cascade freezers that mercilessly push two cally refrigerated -135OC cryogenic storage systems. 

or three compressors beyond performance specifica- For details on the exciting Cryostar freezers that 
tions into chronic failure, the Queue Cryostar freezers do twice as much with half the effort, call or write us at 
have only one compressor, running cool and effortlessly, Box 1901, Parkersburg, WV 26102,304-464-5400. 
with non-explosive 100% fluorocarbon refrigerants. 

Nothing fancy, either. Our sleek new chest and 
upright freezers incorporate the same basic refriger- 
ation components used throughout 
your own home. 

Queue SystemsTM 

I 

Cryostar Model 7110, 12 2 cu ft., -75OC Cryostar refr~gerat~on 
systems are warranted for 25 months 

22 JANUARY 1982 Circle No. 6 on Readers' Service Card 342C 
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Falcorllissue Culture Products. 
Whatever you need in tissue culture labware, Falcon 

probably has it.Therels so much more in our disposable 
tissue culture products, pipets, tubes, filters and general 
labware because, when laboratory workers talked to 
us, we listened. 

We applied our particular brand of innovative thinking 
to their problems in such specializations as hybridomas, 
clinical immunology/virology, genetic en,gineering and 
traditional tissue culture. 

We pioneered homogeneous tissue culture treat- 
ment on plastics, and are a leader in the use of 

gamma irradiation and highest quality plastics. And 
along the way we've grown to be the undisputed 
leader in an industry that accepts only the highest 
standards. 

More new products are coming, all made with the 
same Falcon care, craftsmanship and rigorous quality 
control. So when you're looking for something in tissue 
culture, look at Falcon first. You may not have to look 
anywhere else. 

Falcon Tissue Culture Products, from Becton 
Dickinson. Call us and let's talk. 

Becton Dickinson Labware 
1950 Williams Drive, Oxnard, California 93030. 
Call tdl-free (800) 235-5953 (outside California); 
(8051 485-8711 (collect, in California). 

Clrde No. 45 on Readers' Scrvia Card 

Falcon is a registered trademark of Becton Dickinson and Company. 01981 Becton Dikinson and Company. 





CELL SORTING AND ANALYSIS: 
CYTOFLUOROGRAF" 

We created the Cytofluorograf to meet the 
growing demands for laser based cell analysis and 
sorting. Then we combined it with the Model 
2150 computer system to provide the flexibility 
needed for ever- changing research demands in 
immunobiology, chromosome analysis and 
molecular genetics. That's the kind of innovation 
that makes the Cytofluorograf a leader in flow 
cytometry. 

FITC-CONJUGATED 
ANTI-HUMAN T CELL REAGENTS 

We know how busy you are. Our new fluo- 
rescein- conjugated OKT monoclonal antibodies 1 should help. They reduce staining procedures to 
one time-saving step. And more new monoclonal 
antibodies and fluorescent reagents are being 
developed and characterized at Ortho. 

THE LEADING EDGE 

Applications for the Ortho-mune products are 
following quickly on the heels of research devel- 
opments. Research oncologists, rheumatologists 
and immunologists in and out of Ortho are using 
the System to take a closer look at leukemia, rheu- 
matoid arthritis, multiple sclerosis, myasthenia 
gravis and response to infections. We've become 
more than just producers of monoclonal anti- 
bodies. We have a commitment to development 
of integrated systems for analysis of the himan 
immune system. Ortho Immunology Systems is a 
name that seems to cover it. 

Ortho brings you innovative technology- 
reagents and instruments developed by research 
immunologists for immunology research. 

We'll bepleased to talk withyou about setting up a 
system for lppbocyte subset analysis in your own 
laboratory. Call us at (800) 526-3875. In New Jersey, 
c ~ U  (201) 524-1365. 

ORTHO SPECTRUM Ill* n 

If you are involved in large volume clinical 
research projects, you may need high speed %or- tho Diagnostic Systems I~ 

analysis of whole blood, without the inconvenience N 
of time-consuming sample preparation. 
That's what the Ortho Spectrum 111 does. Inte- 
grating Ortho-mune* monoclonal antibody tech- 
nology and laser flow cytometry, this flexible 
microcomputer-based system 
can be programmed for accu- 
rate cell differentiation on 
the basis of size and 
immunofluorescence. - 

*Formerly Orthoclone* 

Urde No. 1 11 on Reach6 S d c e  Card Q Onho Diagnostic Syscms Inc. 



An exposition in the centennial year of 
Danvin's death . . . 
DARWINISM DEFENDED 
A Guide to the ~volution controversies 
Michael Ruse, University of Guelph 
"Darwinism Defended" examines the theory of evolution 
from a broad historical and philosophical perspective and 
shows why Darwin's ideas have lasting importance to us 
today, as scientists, as humanists, as people. A short 
biography of Charles Darwin and a presentation of the main 
ideas in "On the Origin of Species" are included. 
Contemporary Darwinism is explained and defended from 
critics within science, including Marxist paleontologists, 
tnd  from critics outside of science, most articularly 

Scientific Creationists." A final chapter fSeals explicitly 
with the claims and arguments of creationism. 
Advance Review: 
"The subject is timely, Ruse's command of it is professional, 
and the book he outlines has great romise. What is 
particularly attractive to another scgolar is Ruse's status as a 

hilosopher; he is more capable than the evolutionary 
giolo ists of taking a distanced view. This is an instance in 
whicf the philosophy of science has a vital role to play." 

-43. 0. Wilson, Harvard University 
1982, appmx 275 pp., illus., with line drawings and photographs 
Paperbound ISBN 0-201-06273-9 $12 50 

A collection of readings on health, 
disease, and society . . . 
CONCEPTS of HEALTH 
and DISEASE 
Interdisciplinary Perspectives 
Edited by Arthur L. Caplan, The Hastings Center and 
Columbia University 
H. Tristram Engelhardt, Jr., Georgetown University 
James J, McCartney, Georgetown University Medical Center 
Foreword by Denton Cooley, Texas Heart lnstitute 
The concepts of health and disease play pivotal roles in 
medicine and the health professions. This volume brings 
together for the first time the requisite literature for 
understanding current discussions and debates about these 
concepts. The selections in the volume attem t to present a 
wide range of views concernin the nature o h h e  concepts 
of health and disease using beta historical and 
contemporary sources. 
September 1981, 788 pp. 
Paperbound ISBN 0-201-00973-0 $29.50 

Taking life into human hands . . . 
From CHANCE to PURPOSE 
An Appraisal of External Human 
Fertilization 
Clifford Grobstein, Program in Science, Technology and 
Public A fairs,University of California, San Diego 
"Cliffor d Grobstein, a biologist who has taken more and 
more interest in the social implications of his science, has 
written a scftolarly, erudite and stimulating polemic-gentle 
yet forceful. 

New Scientist 

"Grobstein has produced a provocative book that is among 
the first on the subject of external human fertilization. He 
provides the reader with a comprehensive yet succinctly 
presented view including the social, economic, legal, 
ethical, and scientific components involved in this complex 
achievement." 

Choice 
1981, 223 pp. illus., with line drawings 
Paperbound ISBN 0-201-04585-0 $17.50 

Prices quoted in U.S. dollars. Outside U.S.A. prices ma vary somewhat from 
those listed, reflectin distribution costs and currency {uctuations. Prices are 
subject to change witlout notice. 

Also from our frontlist . . . 
"BASIC" MICROCOMPUTER 
MODELS in BIOLOGY 
James D. Spain, Michigan Technological University 
January 1982, 368 pp.. illus.. with line drawings 
Hardbound ISBN 0-201-10678-7 $23.50 
Disk: ISBN 0-201-10679-5 $50.00 
Cassette: ISBN 0-201-10680-9 $50.00 

CELLULAR IMMUNOLOGY 
Selected Readings and Critical 
Commentary 
Edited by Vicki L. Sato, Harvard University 
Malcolm L. Gefter, Massachusetts Institute of Technology 
1982, 661 pp,, illus., with line drawings, halftones 
Paperbound ISBN 0-201-10434-2 $21.50 

MITOCHONDRIA and 
MICROSOMES in honor of 
LARSERNSTER 
Edited by C. P. Lee, Wayne State University, School of 
Medicine 
G.  Schatz, Biocenter, University of Basel 
G. Dallner, Department of Biochemistry, University of 
Stockholm 
1981, 811 pp., illus., with line drawings 
Hardbound ISBN 0-201-04576-1 $34.50 

CHEMIOSMOTIC PROTON 
CIRCUITS in BIOLOGICAL 
MEMBRANES in honor of 
PETER MITCHELL 
Edited by Vladimir P. Skulachev, Moscow State University 
Peter C. Hinkle, Cornell University 
November 1981, 651 pp,, illus., with line drawings, halftones 
Hardbound ISBN 0-201-07398-6 $29.50 

SCIENCE and ETHICAL 
RESPONSIBILITY 
Proceedings of the U.S. Student 
Pugwash Conference, University of 
California, San Diego, June 19-26,1979 
Edited by Sanford A. Lakoff, University of California, 
San Diego 
With the assistance of Jeffrey Leifer, ~ o n a l d  Bee, 
Eric Markusen 
Foreword by Bernard T. Feld, MIT 
1980, 345 pp 111~s , w ~ t h  line drawings 
Paperbound ISBN 0-201-03993-1 $17 50 

EXPERIMENTAL PULSE NMR 
A Nuts and Bolts Approach 
Eiichi Fukushima, University of California, Los Alamos 
National Laboratory 
Stephen B. W. Roeder, San Diego State University 
1981, 553 pp., illus., with line drawings 
Hardbound ISBN 0-201-10403-2 $34.50 

Brochure available from publisher. 

Addison-Wesley 
Publishing Compahy, Inc. 

o q Advanced Book Pmgram/World Science Division 
O+ Reading, Massachusetts 01867, U.S.A. 

' PFO' 6 ~ y i l e l d k w e t ,  North R de,  New South Wales, 2113, Australia 
53 Bedford Square ~ o n & n  WClB 3 DZ, U.K. 
De Laimssestr 90 'Amsterdam 1071, The Netherlands 
36 Prince ~ n d r e ;  PI., Don Mills, Ontario M3C 2T8, Canada 
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ANNOUNCING: 
a series of COULTER CLONETM Antibodies 

The most comprehensive panel of monoclonals for investigating such 
conditions as: 

Immune deficiencies 
Autoimmune disorders 
Non-Hodgkins leukemia and lymphomas 
Monocytic and granulocytic leukemia 
Lymphocytic and lymphoblastic leukemia 
T & B lymphocyte subclassifications 
Suppressor/helper ratios 

Unprecedented specificity for defining certain disease states. 
Highest labeling density available. 
Complete functional measurements. 
Unique CALLA, I2 (HLA - D/DR) and 01 cell markers. 

SPECIAL INTRODUCTORY OFFER 

We are making seven of our monoclonal 
antibodies available now: T i  I, T4, T8,B1, 
In, Js, and MOP. For this offer, they are 
being specially packaged in 25-test vials 
at a price of only $37.50 per vial. The 
offer is limited to one vial per customer 
s f  any or each type. 

Call us toll free at 800-327-6531, exten- 
sion 501 for more information, exten- 
sion 359 to order. Or you can complete 
and mail the coupon to: 

I I 
I name and title I 
I I 
I- 
I cornpany/lab 

I 
I 

I I 
I 
I street address I 

I 
I I 

city I 
I 

I I 

state, zip I 
I 

I I 

phone 1 I 
I I 
I I 
I 
I Circle the antibodies of interest to you. I 

I 
I 
I 

For research use only, not for diagnosis 

Marketing Department 
COULTER ELECTRONICS, INC. 590 West 20th Street Hialeah, FL 3301 0 
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I n i - r r a n t  a o  o i l - r  ~l lnnr s m n l n  o n s n n  I n n n n n  A l l  m s i n m  n n m n n n n n t c  ~ n a  I 

22 JANL 

for handlingdelicate invivo- freely interchangeable between 
specimens in  roller flasks or these instruments. 
larger laboratory vessels. For The details and technical 
studies in  differential inter- specifications are equally 
ference contrast, the Diavert is 
equipped with a special long 
working distance system for ob- 

- .  

impressive. 

Leita 
means precision. 
Worldwide 

r - - - pp - - - - - - - - - - - - - -  
1 

I E. Leitz I ' Rockleigh, New Jersey 07647 I 

I Please send me information on the I 
1 Leitz Diavert inverted microscope. I 
I I 

I NAME 
I 
I 

I I 
I 
I ADDRESS 

I 
I 

I I 
I I 
I CITY I 
I I 
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WHY DO 

BUY THE KIND OF 
PROTECTION h b  

THAT'S WRONG , 
FOR THEM? \ 

h 

Because they don't clearly understand the difference between Life policy would give their family only $13,000 of family pro- 
Term and Whole Life insurance . . . and that a Term policy can tection. 
typically provide five to ten tlmes as much ~mmed~ate famlly If you're like most of your colleagues in education and 
protection for the same money! research, your first priority is to give your family the most finan- 

As shown In the table below, a flrst year net outlay of only cial security for the least amount of money-and that's what 
$150 buys a $142,000 TlAA 20-Year Decreasing Term policy or TlAA Term is all about! Whateveryour age, :he difference in the 
a $97,000 5-Year Renewable Term policy, for a man aged 30 or a level of protection available for just $150 is dramatic, as the 
woman aged 35. The same outlay used to purchase a Whole table illustrates. 

Immediate Protection Available For $150 First Year Net Cost * 

For a Ma? For a Woman 20-Year Decreasing 5-Year Renewable Whole 
Aged Aged Term Plan Term Plan L~fe Plan 
25 30 $206,000 $1 12,000 $16,000 
30 35 142,000 97,000 13,000 
35 40 88,000 74,000 10,000 
40 45 52,0i10 48,000 8 000 
45 50 31,000 31,000 7,000 

'Annual premium less cash dividend payable at the end of first 
policy year, based on 1979 dividend scales. While not guaranteed, 
dividends have been paid every year since TIAA's founding in 1918 

Why such big differences? With Term you pay only for protec- If you'd like to know more, ask us to send two highly 
tion, while a Whole Life policy combines protection with a informative articles reprinted from The New York Times and 
savings (cash value) element. Remember, the protection part Business Week that discuss the choice between Term and 
of hfe insurance is relatively inexpensive; it's when savings are Whole Life. We'll gladly mail them, along with detailed personal 
included as well that a high outlay per $1,000 of coverage is information about TIAA polic~es for you. 
required. 

Mail coupon or call collect 
Just complete and mall the coupon at r~ght, or call the TlAA Life 
Insurance Adv~sory Center (collect) 212-490-9000 If you w~sh, an 
Insurance Counselor will review your insurance needs with you and 
help you select the plan and amount that's right for you No obl~gat~on 
of course 

Eligibility to apply for a life insurance policy from Teachers Insur- 
ance and Annuity Association is limited to employees of colleges, 
universities, private schools and certain other nonprofit educational or 
research institutions. The employee's spouse is also eligible, provided 
more than half of the combined earned income of husband and wife is 
from a qualifying institution. 

------------- r L~fe insurance Adv~sory Center 5201 
Teachers Insurance and Annuity Assoc~at~on 

1 
1 730 Th~rd Avenue New York, NY 1001 7 I 

Please send me the reprinted art~cles contrasting Term and Whole Life I and personal illustrations of these TAA polcies I 
I 0 Decreasing Term C3 5-Year Renewable Term 0 Whole L~fe I 

I Name 
I 

I Job Title B ~ r t h d a t e  - I 
I Home Address I 
I City State Z i p  - I 
I Phone #s (optional) Home ( ) O f f ~ c e (  ) I 
I Your nonprofit employer (college unlv private school research nst~tution etc ) I  
I If your spouse is also elig~ble under the rules given at left please prov~de 

Spouse s name - B~rthdate - 
I 

L - - - - - - - - - - - - - - 1 
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n o  cell c-ture simulates 
uinvivo"state. ji S: P 

; d 

With the development 01 I 
the Multi-Gas 3100, NAPCO By means of a digital 
has taken a giant step in thf ,et point control, 
perfection of a multiple gas biotechnologists can easily 
mixing C 0 2  incubator th? )roportion the three gases 
mixes the three respiratc o anv ratio desired. The 
gases (N,, 0, and COO) 
with a remarkable 
resolution and accura 
The ability to precisely 

.esult is the maintenance ( 
an easily reproducible 
i~ecific environment fo 

earchers that M sat 

ivational Appliance Company 
Heinicke Instruments Compan 
3000 Taft St. Hollywood, FI. 33021 
800-327-9783 or (30G' Qn7-GlOl 
Telex: 512610 

;k your dealer's salesman toda 
the individual needs of the ex~eriments ~drtin-Matheson, Fisher Scientif "., 

Preiser, Sargent-Welch, S.G.A. 
researcher allows cells to be The NA 0 Multi-Gas Scientific, Scientific Products, Annur H. 

cultured in an environment S,"O contains many oth 
Thomas Co.. In Canada: Canlab. Fisher 1 
Scientific Co., Ltd., Sargent-Welch o 

which clnsely apnrnximatp A. anted features, please Canada Ltd. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

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 signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Clean Fuels from Coal 
Coal seems destined to become a major source of energy and chemicals. 

But present technology for its use is primitive. Direct combustion of coal 
results in the formation of oxides of sulfur and nitrogen. These gases have 
been linked to acid rain, which has become an increasing source of concern. 
Flue gas desulfurization is being practiced in new power plants and removes 
as much as 90 percent of their sulfur oxides, but this is accomplished at the 
cost of reliable operation of power plants and the production of enormous 
amounts of calcium sulfate sludge. 

Improved technology for utilization of coal is on its way. Of special 
significance are developments in gasification. By this means one can 
quantitatively remove in the form of hydrogen sulfide and ammonia the 
sulfur and nitrogen that were originally present in the solid. When the 
gasification is accomplished at a high temperature with oxygen and water, 
the coa! is completely destroyed and synthesis gas (carbon monoxide plus 
hydrogen) is formed. This gas can be burned as a fuel, processed to yield 
methane, or used as a feedstock for synthesis of many chemicals. 

A number of processes have been devised for gasification. These include 
the Lurgi, the Koppers-Totzek, and the Texaco processes. It seems likely 
that the Texaco process will become widely applied. Its principal feedstock 
is a coal slurry, and coal slurry transportation will have a large future role. 
The process is flexible in its utilization of a wide variety of coals. The 
gasifier operates at temperatures of 1250" to 1500°C and pressures of 350 to 
1200 pounds per square inch. Under these conditions the organic matter in 
the coal is completely gasified. There are no tarry residues. The Texaco 
process is highly suitable for integration with combined cycle electric power 
generation. This application is now about to be tested in a $300 million 
installation being built in southern California. 

An article in a forthcoming issue of Science describes the overall 
system.* It is designed to convert efficiently the thermal and chemical 
energy of the hot gases into electricity. In order to remove particulate 
matter and H2S and NH3 from the gas, it must be cooled. This will be done 
by using heat exchangers, from which hot water and steam will be obtained. 
The steam will drive a turbine. Once the gas has been cleaned it will be 
burned in a gas turbine. Heat from the hot combustion gas will also be used 
to make steam. 

The demonstration plant is designed to use 1000 tons of coal a day and to 
produce 100 megawatts of power. It is scheduled to become operational in 
1984. Many tests will be conducted on it. Different coals will be burned. Its 
performance as one of the components of a generating system will be 
studied. Of particular interest will be the response of the plant to sudden 
changes in electrical demand. One of the hoped for advantages of this type 
of plant is that it will be cost-efficient on the scale of 100 to 300 megawatts. 
It is further believed that such plants could be constructed more rapidly 
than the 500- to 1000-megawatt installations currently being built. This 
would give the utility companies much more flexibility in matching capacity 
to unpredictable demand. 

The demonstration plant is being constructed under the sponsorship of 
the Electric Power Research Institute, Southern California Edison, General 
Electric, Bechtel, and Texaco. No federal funds are involved. Siting of the 
plant in California makes good sense. As much as 79 percent of electricity 
generated by Southern California Edison is derived from oil or natural gas. 
The plant will easily meet the rigorous state standards for air pollution. 

Sponsors of the demonstration plant merit congratulations for their 
initiative and risk-taking. It is likely that they will be rewarded. This new 
venture shows great promise, and its success would solve many of the 
problems of the utilities while giving them an opportunity to have a role in 
the synthetic chemicals f i e l d . - P ~ 1 ~ 1 ~  H. ABELSON 

*D. F. Spencer, M. J .  Gluckman, S. B. Alpert, Science, in press. 



PUREST COLLAGENASE 
LOW TOXICITY HIGH VERSATILITY 

Derived from Clostridium histolyticum 
Collagen is the most pervasive protein in the animal digest native collagen has exciting potential. We're 
kingdom. In man approximately one-third of the total proud that we were the first company to win approval 
protein content is collagen. Its triple helix structure, for medical use of this fascinating enzyme. Col- 
which contributes to its great strength, may also ac- lagenase has been one of our major efforts for more 
count for its resistance to all non-specific proteases than 20 years. We'll be glad to make available to you 
at normal pH and temperature. It's not surprising our accumulated information for your studies with this 
therefore that the unique ability of collagenase to most protean protein. 

COLLAGENASE ABC FORM Ill 
Our purest collagenase, with nodetectable non-specific protease 
We're also proud that our purest fractions have won approval from biochemists 
throughout.the world. You may b e  interested to  learn what some of them 
are doing: 

FROM MICE TO ELECTRIC EELS 
Collagenase ABC Form Ill has been used to study collagen metabolisn 

In cell free systems - steps in collagen formation 
0 collagen mRNA (from chtck embryo) 

Neufang, O., & Tiedernann, H. (1975) Hoppe-Seyler'sZ. Phystol. Chem. 356, 1445-50. 
collagen synthes~zing polysomes (from rat lung) 
Cutroneo,-K.R., Newman, R.A., Prtchard, P.M., Guzman, N.A., & Sharawy, M.M (1977) 
Int. J Biochem. 8, 421-6. 
I syl hydroxylation of collagen (tn rat lung) 
Juzrnan, N.A:, Rojas, F.J , & Cutroneo, K.R. (1976) Arch. Btochem. Btophys. 172, 
449-54. 
lysyl hydroxylation of collagen (in chick embryo) 
Murray, J C., Lindberg, K.A., & Pinnell, S.R. (1977) J. Clin. Invest. 59, 1071-9. 

0 proline hydroxylation of collagen (in guinea pig granuloma) 
Miller, R.L., & Udenfriend, S. (1970) Arch. Biochem. Biophys. 139, 104-13. 

In tissue culture- collagen biosynthesis 
by human lung explant 
Bradley, K., Mcconnell-Breul. S., & Crystal, R.G. (1975) J. Cltn. Invest. 55, 543-50 
by human skin fibroblasts 
Booth, B.A., Polak, K.L , & Uitto, J. (1980) Biochtm. Biophys Acta 607, 145-60. 
by 3T6 mouse ftbroblasts 
Bates, C.J., Pyrnne, C.J., & Levene, C.1. (1972) Biochim. Biophys. Acta 263, 397-405 

Other applications of Collagenase ABC Form tII 
tsolation of tissue collagen (from rat aorta) 
Newman, R.A , & Langner, R.O. (1975) Anal, Biochem. 66, 175-84. 
charactertzation of colla en precursors (from rat skin and bone) 
Smith, B.D., ~ c ~ e n n e ~ , % . ~ . ,  & Lustberg, T.J. (1977) Biochemistry 76, 2980-5. 

0 degradation of basement membrane colla en fragments (from bovine lens capsules) 
Uitto, V-J., Schwartz, D., & Veis, A. (1980) Eur. J. Biochem. 705, 409-17. 

0 release of fibronectin from trophoblast and alveolar basement membrane (human 
placenta and lung) 
Bray, B.A. (1978) Ann. N.Y Acad. Sci. 312,142-50. 
modification of acetylcholinesterases (in the electric organ of Nectrophorus 
electricus). 
Johnson, C.D., Smith, S.P., & Russell, R.L. (1977) J. Neurochem. 28, 617-24 

For Tissue Dissociation 
Tissue dissociat~on requires an optlmum ratio of collagenase 

to protease for maximum yield and viability of the dispersed 
cells. Tissues from different organs need different ratios of 
collagenase to protease. In order to achieve the correct ratlo in 
your system you can now select one of our part~ally pur~fied 
collagenases (TD series) and use it in comb~nation with our 
clostridial non-specific protease (NSP series). You can then be 
assured of reproducing this same ratio from experiment to 
experiment. These enzymes and their relative activities are de- 
scr~bed below. 

Enzyme Units per mg 
Collagenase Protease Ratio 
(ABC un~ts) (Kun~tt units) Coll.iProteas~ 

Collagenase 
ABC Form I 100-150 6-9 16 
Collagenase 
ABC Form TD 300-400 7-10 40 
Collagenase 
ABC Form TD-A 1000-1600 30-40 40 
Collagenase 
ABC Form TD-B 4000-8000 I -3 3000 
Protease 
ABC Form NSP Trace m17n 

PRICES 
Per Per 
Vial 100 mg 

Form Ill $31.50 - 
Form I - $ 8.25 
Form TO - $10.00 
Form TO-A - $40.00 
Form TO-B $45.00-4mg - 
NSP $20.00-4mq - 

1 

Per 
gram 
- 

$65.00 
$75.00 
- 
- 
- 

J 

I 

I 
You May Be Interested To Know.. . 

PUREST IS PRETT? PURE 
The purity of our Collagenase ABC Form Ill "The collagenase used for these assays ta in  th is  am ino  acid)." Mi l le r  & 
and its freedom from non-specific proteoly- d id  not release any radioactivity when in- Uden f r i end  ( 1  970) Arch.  B iochem.  
tic activity has been shown by a number of cubated with [3H]tryptophan-labeled pro- Biophys. 139, 106. 
investigators. teins f rom Escherichia coli." Guzman "However when chick globin mRNA. . . . 
Some quotes follow: 

et a/. (1976) Arch. Biochem. Biophys. was added to wheat germ extract, about 
172, 450; and Cutroneo et a / .  (1977) Int. 15% of the newly synthesized, [3H] pro- 

"We have now used.. .Collagenase Form Ill J. Biochem. 8, 422. line labelled protein was degraded by 
. . .  which you sent us, and found that it gave "A more critical criterion of the specificity rechromatogra hed Worthington collage- 
very good results in the preparation of of the purified collagenase in this system nase. but o n 6  0.5% by the Advance 
mouse spleen macrophages, both as re- is that it did not digest tryptophan-14C- Biofactures collagenase." Neufang & 
gards yield and viability.'' N. Wedderburn, containing proteins isolated from guinea Tiedemann (1975) Hoppe-Seyler's 2 .  
personal communication. pig granuloma (collagen does not con- Physiol. Chem. 356, 1446. 

That we are the world's largest and probably only 
producer of pharmaceutical grade collagenase. Obvi- 
ously. we're interested in working with people on the 
other clostrldial enzymes such as clostripain, proline- 
prolidase, etc. We also produce a number of other 
enzymes (chitinase, fibrinolysin) and would be glad to 
work with you on custom fermentattons or purifications 
of different microbial products. 

Dept. ABC 8 Telephone: (516) 593-7000 
35 WILBUR STREET LYNBROOK, N.Y. 11563 TELEX: 146358 
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