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The Creation of the World (genesis 
mundi) from the four-volume encyclo- 
pedia on human knowledge (Ultriusque 
cosmi majoris, 1617-1619) by Robert 
Fludd, a distinguished physician of ear- 
ly 17th-century London. At the center 
are Adam and Eve in the earthly para- 
dise, surrounded by the celestial 
spheres, the sphere of star, and the 
outermost sphere-the empyrean--of 
purest fire. The Copernican Revolution 
overthrew this medieval cosmography, 
but the Cartesians and Newtonians re- 
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NOW IN ITS FIFTH YEAR, IS 
ONE OF THE MOST COMPREHENSIVE 

BIOTECHNOLOGICAL EQUIPMENT EXHIBITIONS 
IN THE WORLD. . . AND GROWING. 

FEBRUARY 5-7,1985 
San Francisco, California 

San Francisco Hilton 

Organized by Scherago Associates, Inc. 

Held in conjunction with, 
THE FIFTH ANNUAL CONGRESS FOR RECOMBINANT DNA 

RESEARCH, THE FOURTH ANNUAL CONGRESS FOR 
HYBRIDOMA RESEARCH, and THE SECOND ANNUAL 
CONGRESS FOR AUTOMATION, SCALE-Up AND THE 

ECONOMICS OF BIOLOGICAL PROCESS ENGINEERING, 

For further information & a booth space prospectus, contact: 
Edward B. Ruffing 

Scherago Associates, Inc. 
151 5 Broadway, NY 10036 

"Copyright " 1984 Scherago Associates, Inc. 

I Circle No. 251 on Readers' Serv~ce Card 



Don't be hood-linked, The Drummond Portable Pipet-Aid will enable you to work at 
the hood.. . or anywhere else that you choose. This new Portable Pipet-Aid is 
lightweight (<I0 oz.), compact (<7") and features a filtered, failsafe nosepiece 
which provides positive protection for electronic components and prevents 
cross-contamination. 
The power is built into the handle. It is a totally portable instrument that runs 
continuously for over two hours, pipetting over 2,000 times without recharging. The 
Portable Pipet-Aid also features a fast recharge rate and can even be used while 
recharging. It will accept pipets from 1 to 100 ml. 
The Drummond Portable Pipet-Aid . . .More people take it everywhere. 

DRUMMON 
SCIENTIFIC COMPANY 
500 Parkway, Box 700 
Broomall, PA 19008 
PA: 215/353-0200 
800/523-7480 
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Only with the new LKB Horizontal El 

READY-TO-USE GELS FOR MAXIMUM ULTRATHIN GELS FOR MAXIMUM 
CONVENIENCE ECONOMY 
All the owner of the LKB Horizontal Anticipating the need for less expensive 
Electrophoresis System needs to cover a wide electrofocusing gels, LKB developed the new 
rangeof electrofocusing applications is a supply UltroMould: a simple device designed to cast 

THICK GELS FOR MAXIMUM CAPACITY 
Original electrofocusing techniques used 
thicker gels, and even today you may still wish 
to work this way in order to achieve higher 
capacity. The LKB Horizontal Electrofocusing 
System lets you easily cast and run Ampholine 
gels up to 2 mm thick, allowing muchgreater 
sample volumes to be analyzed successfully. The 
2 mm thick gels are also ideal if you are new to 
electrofocusing2ihd dare following a procedure 
described in the literature. 

applications of the system, send today for our brochure. 
THE LKB SYSTEM 
Only LKB can offer the research scientist a complete, 
integrated system in which each component works with 
and complements all the others. Based on the new and 
improved Multiphor 11, the system also includes a 5KV 
power supply, thermostatic circulator, laser 
densitometer and data evaluation software. 



ectrophoresis Svstem do JOU also get.. . 
analytical e!r c trofocusing 

1 
AGAROSE GELS FOR MAXIMLTM POROSITY 

I 

Another of the many options available to the 
user of the LKB Horizontal Electrophoresis 
System is the application of Agarose 
electrofocusing gels. LKB supplies extremely 
pure agaroses,-&wefully developed for 

3 

Separating the GelBondFilm from theglass 
plutegives a 0.5 mm agamsegel, firmly attached 
to its support and ready to use b 

IMMOBILINE GELS FOR MAXIMUM 
RESOLUTION 
The unique LKB Immobiline System is 

narrow as 0.1 pH units, anywhere in the range , *  

3.6 to 9.5. This tailoring of the gradient to suit ' r 

specific applications permits extremely high 
resolution to be achieved with the LKB 
Horizontal Electrophoresis System. Stable and 
reproducible linear gradients havirig a slope as 
low as 0.01 pH unitdcm are possible, allowing 
you to separate proteins whose PI values differ 
by as little as 0.001 pH units. 

Head office: 
LKB-Produkter AB, 

Box 305,s-16126 Bromma, Sweden. 
-1.08-98 0040, telex 10492 

Main US sales office 

JFMRFR 
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Announcing a new book from Science 

Biotechnology & 
Biological Frontiers 

This volume consists of 36 outstanding papers by 136 scientists 
representing industrial, university, and governmental laboratories 
worldwide. Covering the most important topics at the forefront of 
biological research and development, this book contains both 
fundamental research techniques and practical applications. Of interest 
to researchers and students in all fields of biology, agriculture, and the 
health sciences, the volume is fully indexed and available in both hard 
and soft copies. 

Topics covered 

Monoclonal antibodies Modulation synapses Genetic engineering 
Plant genetic materials Growth stimulation Cellular oncogenes 

In situ hybridization Gene transcription Protein engineering 
Enzyme catalysts Recombinant DNA Viral mutations Bioreactors 

Directed mutagenesis Feedstock chemicals Microbial products 
Sequence duplication Protein sequencing Antibody diversity 

Genetic transfer RNA polymerase Viral enhancers Interferon 
Single-cell proteins Insecticides Forest yields Gene fusion 

Surface molecules Cell mutations Plant breeding Biosynthesis 
Histocompatibility Translocation Protein sites Immunotoxins 

Edited by Philip H. Abelson, Editor, Science 
Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-308-3 

Paperbound $14.95, AAAS member price $1 1.95 ISBN 0-87 168-226-4 
550 pages, illustrated with tables and figures 

Order from AAAS Marketing Department, 1101 Vermont Avenue, NW, 
Department B, Washington, DC 20005 



THE DIFFERENCE B W E E N  
NAPCO'S NEW 3810 HI-LO W INCUBATOR 

AND OTHERS? 

DAY AND NIGH71 1984 NAPco 

NAPCO's new Model Sophisticated, program- Heated and cooled incu- 
3810 Hi-Low temperature mable controls coordinate the bation. Light and dark 
incubator lets you simulate temperature and light cycles. cycling. User-controlled tem- 
daylnight conditions with a The unit prompts you for perature ramp times and light 
degree of flexibility that no operating parameters-upper cycles. The Model 3810 "day 
other incubator offers. and lower temperatures, ramp and night" machine. 

First, the 3810 is both a times, lamp cut-on and cut-off From NAPCO, your 
heated and cooled incubator. times. You simply key in the dependable source for work- 
It can achieve temperatures values. ing laboratory technalogy. 
as high as +50°C and as low Call or write for more 
as -lO°C. And maintain accu- information. 
racy to M.l°C anywhere 
along the scale. 

Second, the 3810 is 
equipped with door-mounted 
lamps, giving the researcher 
control of light-as well as 
heat-within the test environ- 

PM 
NATIONAL APPLIANCE COMPANY 
10855 S.W. Greenburg Road ment. Portland, OR 97223-0002 
Toll-free phone: 800-547-2555 
Phone: 503-639-3161 
Circle No 236 on Readers' Se~ lce  Card 
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PDB - , 
A bovine diagnostic base 
with significant ahantages 

\\\\wer human plasma 

A c w r  Pharmaceutical Company, a 
i t d e r  in blood fractionation technology, 
iahduces three new products for more 
convenient formulation of diagnostic 

. standards, calibrators and controls. 

I 1 The sensible alternative to human 

c- 
rnicals - a coFnmitmenf to the '80s  



Closely approximates human biochemical profiles, 
costs significantly less, 

no hepatitis risk 
Historically, pooled human plasma has 
been used as the protein base for 
manufacture of standards, calibrators, 
and controls for clinical chemistry 
Today, increasing numbers of clinical 
chemists agree that bovine-based 
products have significant advantages 
over human plasma-based products. 
Armour Pharmaceutical Company has 
taken this concept one step further - to 
offer the convenience of preprocessed 
bovine protein base in three levels - 
covering the whole range of values 
required in the field. 

SPECIFIC ADVANTAGES 
OF PDB 

Closely approximates human 
biochemical profiles. 
PDB is available in three levels - with 
major constituents already adjusted to 
cover the whole range of values 
required in the field. 

Costs significantly less. 
PDB is a preprocessed protein 
concentrate ready for formulation. 
Little, if any, further processing is 
required. Because it's concentrated, 
there b latitude for adjustment of minor 
analytes and economies in 
lyophilization. 
No need to deal with inventoq testing, 
or possible spoilage of individual units 
of raw material. 
Because most of the process - and 
the control - is done by Armour 
Pharmaceutical Company, you get a 
more controlled product. Our large lot 
size assures uniformity 

No hepatitis risk. 
PDB eliminates the need for testing 
and record keeping on individual units 
of raw material, not to mention the risk 
of infection to the end user. 

PDB 
Plasma Diagnostic Base is a 
preprocessed protein concentrate 
prepared from defibrinated bovine 
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plasma. The basic level is analogous to a 
low A/G, low lipid human serum, 
offering maximum flexibilify to the user 
for independent adjustment of individual 
analytes. PDB-Basic has reduced levels 
of salts, and other anal'es are normal or 
lower than normal relative to human 
serum to facilitate final formulation. 
Since most pathological conditions 
characterized by abnormal A / G  usually 
result in reduced ratios, PDB-Basic is 
the preferred base for use as an analog 
of low human abnormal controls. 

PDB-I 
Plasma Diagnostic Base - Level I is a 
bovine analog of normal human serum. 
The A /G  ratio and cholesterol 
concentration are elevated to 
approximate normal human levels. 
PDB-I eliminates the need for user 
adjustment of two highly significant and 
expensive components. PDB-I is 
analytically equivalent to a normal 
human plasma product with most of the 
processing - and the control - done by 
Armour Pharmaceutical Company 

PDB-I1 
Plasma Diagnostic Base - Level I1 is a 
bovine analog of an elevated lipid 
human serum with normal A IG  ratio. 
Elevated serum cholesterol levels may 
be indicative of a variety of pathological 
states such as coronarv arterv disease, 

PDB-I1 eliminates the inconvenience - 
and the expense - of making these 
adjustments yourself: Levels of other 
components are similar to basic PDB. 
Most of the processing - and the 
control - are done by Armour 
Pharmaceutical Company With 
significant advantages over human 
plasma, PDB is the sensible alternative. 

40 YEARS IN BLOOD 
F M  C TIONATION 
TECHNOLOGY 
For nearly 40 years, Armour 
Pharmaceutical Company has been a 
leader in the development of blood 
fractionation technology And for more 
than 35 years, Armour Pharmaceutical 
has manufactured Bovine Albumin for 
biochemical and diagnostic applications. 

But we are more than just a biochemical 
manufacturer - we are a 
pharmaceutical company that has 
dedicated its efforts to producing the 
highest quality raw materials for the 
diagnostic industry - since 1886. 
For an interchange of technical 
information on Plasma Diagnostic 
Base (PDB) call 1-800-431-4505 or 
write: Technical Senlice Manager, 
Biochemicals, Armour 
Pharmaceutical Company, t? 0. Box 
51 1, Kankakee, IL 60901 

diabetes mellitus, neph;osis, kepatic and 
thyroid diseases as well as endocrine 
dysfunctions. On the other hand, 
pathological states characterized by 
abnormalities in A /G  ratios usually 
result in reduced, rather than elevated, 
ratios. 

PDB-11 rounds out the PDB line to cover 
the whole range of values required in the 
field. 

PDB-I1 is analytically equivalent to a 
human plasma-based product with 
bovine lipoproteins added to give an 
elevated lipid content and bovine 
albumin added to give a normal A/G. 

Armour Pharmaceutical Company 
303 South Broadway, Tarrytown, NY 10591 
1-914-631-8888 1-800-431-4505 

Biochemicals - a commifmenf to the '80s 
Circle No. 1 on Readers' Service Card 902G 





litze cam to meet, to mow, 

Herpes and Papilloma Viruses 
Their Role in the Carcinogenesis of the 
Lower Genital Tract 
Milan, March 11-12 
Scientific Organization: G. De Palo (I) 
H. Zur Hausen (D) 
Recent Advances in Primary and 
Acquired Immunodeficiencies 
Boston, April 10-12 
Scientific Organization: F. Aiuti (I) 
M.D. Cooper (USA), R.A. Good (USA) 
and F. Rosen (USA) 
The Interferon System 
Rome, May 8-11 
Scientific Organization: F. Dianzani (I) 
and G.B. Rossi (I) 
Drugs and Kidney 
Bergamo, May 29-31 
Scientific Organization: S. Garattini (I) 

- . -  
Applications in Endocrinology 
Florence, October 2-4 I 
ana IVI. aeno (11 
Serono Symposia Mini-Courses 
The courses, lasting 1 or 2 days, are organized in 
collaboration with the lstituto *Mario Negri~ for 
Pharmacological Research and will be held in 
Milan, Italy. 
Regulation of Beta-Adrenergic Receptors 
in Animals and Man. 
Lecturer: P.B. Molinoff (USA). 
Oncogenes and Chemical Carcinogenesis. 
Lecturer: M. Barbacid (USA) 
Growth Factors as Cell-to-Cell Messages 
in Atherosclerosis and Inflammation. 
Lecturer: R. Ross (USA) 

Do vou know all the 
kantages that 
le Serono Symposia 

Congress Card offers? 
lease fill in this form 
nd mail to 
erono Symposia 

for information. 

nviwairfl Oficial Carrier 
- - I - -  Q. 

I 
I would like to receive information about: u 

Serono Symposia Congress Card All the above Congresses 

..................................................... In particular the Congress on 
......................................................................................................... 

Mini-Courses ........................... .. ............................................. 
Serono Symposia Publications 

Name ........................................................................................... 
....................................................................................... Address 
...................................................................................... Institution 

Please send to Serono Symposia. Via Ravenna 8 - 
00161 Rome - Italy Sc 



High resolution and high stability at high pH 
Now.. . a new level of performance in gel filtration from Du Pont 

At last you can achieve optimal process, the GF-250 separates 
size-exclusion separations of proteins from 4,000 to 400,000 
biomolecules at high pH with daltons reliably at pH levels rang- 
no sacrifice in column stability ing from 3 to a s  high a s  8.5. The 
-with Du Pont's new Zorbaxm column has been run at pH 8.5 for 
Bio Series GF-250 Column. 200 hours without significant dete- 
You can even separate IgG from rioration, and its average expected 
BSA (see diagram) with the new lifetime is 4-6 months. 
GF-250. Warranted to provide 60,000 theoretical For more information, just ask for our free GF-250 
plates per meter, one GF-250 column can often pro- Technical Report. Call (800) 345-8600 ext. 502, or 
vide optimum resolution where two columns were write: DuPont Company, Room X40662, 
previously required. Average recovery rates are 95%. Wilmington, DE 19898. 
Featuring a highly base-resistant packing created Du Pont makes HPLC 
through the Du Pont zirconia surface-stabilization make sense @L& .€C~.-..~(L.I 
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The Ecruilibrium Solution 
Rapid, reliable methods for solving chemical equilibrium 
equations have long been sought by scientists asking fundamental 
questions about systems as varied as the atmosphere, the human 
bod3 and the internal combustion engine. An interdisciplinary 
collaboration at the General Motors Research Laboratories has 
produced a breakthrough with potentially universal applications. 

Figure I: Computer time required b an engine 
combustion model. Time required $r chemical 
calculations decreased greatly wtth the new 
methodology. 

Figure 2: Artist's illustration of a chemically 
reacting flow. The physical space is divided by 
a latticed network znto units of volume, and the 
solution must be recalculated for each grid point 
at each instant of time. 

HEREVER CHEMISTRY is 
involved, the need to w 

solve chemical eauilibrium eauations 
arises. ~ l t h o u ~ f ~  methods {or solv- 
ing such equations have existed for 
some time, they do not offer the 
speed demanded by the most chal- 
lenging problems. For example, pre- 
dicting the composition of gases 
inside an engine cylinder may require 
as many as a million equilibrium 
calculations per cycle. Two research- 
ers at the General Motors Research 
Laboratories have developed a sys- 
tematic way to reduce the mathe- 
matical complexity in these problems, 
thus making it possible to solve 
them rapidly. 

Chemical equilibrium occurs 
when the rates of a forward and 
reverse reaction are equal. Mathe- 
matically, this statement usually 
translates into a system of nonlin- 

ear polynominal equations. Until 
now, there has been no fast reli- 
able method for solving such systems, 
Solutions to particular problems 
have demanded thorough familiar- 
ity with the physical conditions. In 
most cases, this means partial knowl- 
edge of the answer. 

Dr. Keith Meintjes of the Fluid 
Mechanics Department and Dr. 
Alexander Morgan of the Mathe- 
matics Department began their 
research by considering recent 
advances in the theory of continua- 
tion methods. They concluded that 
a suitable continuation algorithm 
could be relied on to solve the non- 
linear polynomial equations that 
make up chemical equilibrium 
systems. In this insight lies the real- 
ization that the solution can be 
obtained without any knowledge of 
the physical nature of the problem. 

In seeking the most efficient 
implementation of the continuation 
method, the researchers discovered 
that chemical equilibrium equations 
can always be systematically reduced 
to a substantially simpler mathe- 
matical form. The reduced systems 
have fewer unknowns and a smaller 
total degree. The total degree of 
any system is the product of the 
degrees of each of its equations. 
Reducing the total degree makes a 
system easier to solve. A typical 
combustion problem with ten equa- 
tions and total degree of 192 was 
reduced by the researchers to two 
cubic equations with a total degree 
of nine. 

The reduced systems can then 
be systematically scaled to fit within 
the limits imposed by computer 
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arithmetic. The range of coefficients 
in chemical equilibrium systems 
tends to be too large or too small 
for the arithmetic of the computer. 
Consequently, the solution process 
can fail. By construction of an effec- 
tive scaling algorithm, this arith- 
metic constraint can be eliminated. 
Suitably reduced and scaled, the 
equilibrium systems can then be 
solved reliably by the continuation 
method. 

HUS, Drs. Meintjes and Morgan T accomplished their original 
goal of developing an inno6tive 
reliable approach to solving chemi- 
cal equilibrium equations. They 
also made a final, unexpected dis- 
covery. Certain standard solution 
techniques, which fail on the origi- 
nal systems, can be made absolutely 
reliable when applied to the reduced 
and scaled systems. These methods, 
which are variants of Newton's 

of the ,flow, turbulence, and com- 
bustion processes inside an engine. 
By using their methodology to 
develop an equilibrium solver for 
this application, the researchers 
greatly increased the model's solu- 
tion efficiency (see Figure 1). 

"It was the characteristic struc- 
ture of equilibrium equations:' says 
Dr. Meintjes, "that allowed us to 
perform the reduction. The unex- 
pected mathematical simplicity of 
the reduced systems suggests that 
even more efficient solution meth- 
ods may be discovered!' 

"Critical to this research:' says 
Dr. Morgan, "was the dialogue 
between disciplines. I hope that this 
dialogue will continue as scientists 
and engineers in diverse fields 
explore the capabilities of this new 
methodology.'' 

General Motors 
method, are also many times faster 
than continuation. 

This research has produced 
an extremely effective solution 
strategy - reduction of the equa- 
tions, followed by scaling' of the 
reduced systems, followed by the 
application of a suitable variant of 
Newton's method. The simplifica- 
tion of the systems, which was origi- 
nally formulated to facilitate the 
implementation of the continuation 
method, proved to be the critical 

7 
factor enabling the use of fast tech- 
niques. 

In one application, the chemi- 
cal equilibrium calculations are part 
of a model which predicts details 

Dr. Keith Meintjes, a Staff Research 
Engineer in the Fluid Mechanics 
Department, joined the General 
Motors Research Laboratories in 
1980. Dr. Alexander Morgan, a Staff 
Research Scientist in the Mathe- 
matics Department, joined the Cor- 
poration in 1978. 

Dr. Meintjes (left) was born in 
South Africa. He attended the Uni- 
versity of Witwatersand, where he 
received a B.Sc. and M.Sc. From 
1973 to 1975, he taught fluid 
mechanics and engineering design 
at the university. He then went on to 
study at Princeton University, where 
he received an M.A. and Ph.D. in 
engineering. His doctoral thesis 
concerned numerical methods for 
calculating compressible gas flow. 

Dr. Morgan (right) received his 
graduate degrees from Yale Uni- 
versity in differential topology. His 
Ph.D. thesis concerned the geome- 
try of differential manifolds. Prior 
to joining General Motors, he taught 
mathematics at the University of 
Miami, His book, "Applications of 
the Continuation Method to Scien- 
tific and Engineering Problems:' will 
soon be published by Prentice-Hall. 
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new molecules that 
of gas treating plants. 

: state-of-the-art technjque not pre- gral part of the research and develop- Lorporatlon, ER&E employs some 1. vi~usly used for thjs purpose. ment required to convert these 2,000 scientists and engineers work- 
, Further research confirmed the hin- laboratory discoveries into commer- ing on petroleum products and pro- 

I 
, dered amines' capability to substan- cially feasible technologies. Capacity cessing, synthetic fuels, pioneering 

. tially increase the rate and capacity of increases of 50% have been achieved science and the engineering required 
: carbon dioxide absorption through commercially using this technology to develop and apply new technology 
: , the formation of low stability bonds. with no added facilities. in the manufacture of fuels and other 

Low stability was achieved by placing Through integrated innovation-the products. For more information on 
a bulky substituent next to the nitro- combined efforts of the company's Exxon's hindered amine technology or '. 

I gen sites, thereby hindering bond for- basic research, process development, ER&E, write Dr. E. E. David, President, 1: mation with CO . Building on this new and engineering staffs-hindered Exxon Research and Engineering 
understanding.'%e synthesized new amine technologies advanced from Company, Room 804, P.O. Box 101, 
molecules to meet the performance scientific discovery through commer- Florham Park, New Jersey 07932. 
requirements for specific applications. cia1 use in less than three years. 

Further research has enabled ER&E 
to identify or synthesize other practical Integrated Innovation hindered amines, 

other Exxon organizations joined 
hxon Researdr and the effort to develop improved gas 

treating technology. After the hindered company 
Research on hindered amines is 





New Leitz microscope 
objective produces flatter 
images with superior 
definition & higher contrast. 
Microscopists who require medium 
magnification with the highest possible 
resolving power and apochromatic 
correction will love the new Leitz@ plano 
apochromatic 6311.40 objective. It produces a 
flatter image with better definition and higher contrast Leitz Orthoplan@ widefield microscope 
than any currently available objective in this magnification with Vario-Orthomat photomicrographic 
range. It is ideal for observation and photomicrography of detail at system -an idealinstrument for the PL APO 
the limits of the light microscope's resolving power, such as 6311.40 objective. 
chromosome banding patterns, shown above. 
Newly developed anti-reflective lens coatings and cements with 
high transmission in the violet and near ultraviolet regions make it 
especially suitable for fluorescence techniques using fluorochromes 
that excite under UV light, such as the Hoechst fluorochrome. 
Conventional objectives are opaque in UV light and consequently 
useless for cytogenetics fluorescence applications. 
The PL APO 6311.40 objective is compatible with all Leitz 
microscopes, including the Orthoplan@ with its 28mm wide field of 
view. It is available in both brightfield and phase contrast versions. 
Call or write E. Leitz, Inc., Rockleigh, NJ 07647. (201) 767-1 100. 

Leitz Means 
Precision. 
World Wide. 
R-2754 



THE FOURTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
FEBRUARY 3-6 

SAN FRANCISCO HILTON HOTEL, SAN FRANCISCO, CALIFORNIA 
Co-Charmen 

Zenon Steplewskl H~lary Koprowskl Joseph Davle 
The Wlstar lnstltute The Wlstar lnst~tute Washington Unlverslty 
Ph~ladelph~a, PA Ph~ladelphia, PA St LOUIS, MO 

The Annual Congress for Hybrldoma Research, now In ~ts fourth year, IS recognized as the premler symposium on the 
subject, and presents the Important developments that Impact on current and future work 

Opening Remarks: CONGRESS CHAIRMAN 

Workshop Topics & Chairmen: 

MONOCLONAL ANTIBODIES AND LYSIS OF TUMOR CELLS 
Dolph Adams Duke Unlverslty 

IMMUNOREGULATION 
Frltz Melchers Basel Instltute for Immunology 

IDIOTYPES 
Hllary Koprowskl The Wlstar Instltute 

GENETIC ENGINEERING OF MONOCLONAL MOLECULES 
Donald Capra, Unlverslty of Texas Southwestern Medlcal School 

DIAGNOSTIC APPROACHES 
Noel Warner, Becton-Dlcklnson Company 

WORKSHOP VI -TO BE ANNOUNCED 

Poster sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH 
Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up 
until the time of the meeting; however, only those accepted by Dec. 15 will be published in the journal, 
Hybridoma. Contact Dr. Zenon Steplewski (21 5) 898-3924. 

Organized by Scherago Associates, Inc., in conjunction with 
Mary Ann Liebert, Inc. 

REGISTRATION FEES 
$400 On-slte reglstratlon - Includes a one year subscrlptlon or renewal to the journal Hybrldoma 
$350 ADVANCE REGISTRATION - (Received by Dec 1) - lncludes a one year subscrlptlon or renewal to the 

journal Hybrldoma 
$1 75 STUDENT REGISTRATION - Student status must be confirmed In wrltlng by department chalrman 
4-7 reglstratlons recelved together from same organlzatlon $300 each Includes 4 journal subscrlptlons only 
8-1 0 reglstratlons recelved together from same organlzatlon $200 each Includes 4 journal subscrlptlons only 
Larger group rates available upon request 
Cancellations must be recelved In wrltlng by Jan 9 1985 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Attendance will be Ilmlted Make checks payable to Scherago Assoc., Inc., DNAIHYBRIDOMA 

Please reserve space(s) Reglstratlon Fee of $ enclosed 
Ci Please send abstract form 

Name 

Dept 

Organlzatlon 

Street 

Clty State ZIP 

Telephone ( 1 
Return to Hybridoma; c/o Scherago Associates, Inc. 

151 5 Broadway New York NY 10036 (21 2) 730-1 050 
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The Vernov Radiation Belt (Almost) 
Nearly 30 years ago the-Soviet Union startled and frightened us by 

launching Sputnik 1, the world's first artificial satellite. Less than a month 
later they launched Sputnik 2, which contained, in addition to a dog, some 
instrumentation built by S .  N.  Vernov and his staff at Moscow State 
University. The purpose of the instrumentation was to make measurements 
of cosmic rays above the earth's atmosphere. The first American satellite, 
Explorer 1 ,  carrying similar cosmic-ray instrumentation, would not be 
launched for nearly 3 months. The Soviet spacecraft passed well into the 
intense zone of radiation that would shortly be called the Van Allen 
radiation belt. Why, then, was the radiation belt discovered by the 
American rather than the earlier Russian satellite? 

The Russian radiation detector faithfully responded to the radiation belt 
while within it. However, Vernov and his colleagues had no immediate 
knowledge of these detector responses because Sputnik 2 was launched into 
an orbit that precluded direct detection within the Soviet Union. When the 
satellite was over Moscow and the Russian tracking stations, it was at a low 
altitude and therefore beneath the radiation belt. When the satellite was at  
higher altitudes and its radiation detectors were signaling the presence of 
the belt, Sputnik 2 was over the horizon and could not be heard by the 
Russian tracking stations. 

Although radio signals from Sputnik were picked up all over the world as 
the satellite proceeded in its orbit, no one else knew what the signals meant. 
For reasons of secrecy, the Russians had not made arrangements to have 
anyone else receive data from the satellite and pass the data along to them. 
The first the Russians knew of the rad~ation belt was when they learned that 
James Van Allen had presented Explorer 1 data to support his announce- 
ment of the discovery. The announcement was made at the National 
Academy of Sciences some 6 months after the launching of Sputnik 2. 

Retrospective analyses of records received in Australia and South 
America, for example, showed that Sputnik 2 had indeed signaled the 
presence of the radiation belt well in advance of Explorer 1. But, because of 
their perceived need for secrecy, the Russians missed making one of the 
most dramatic discoveries in space science. If theirs had been the open 
program of space exploration that the American program was (and is), 
credit for the discovery would have gone to Vernov, irrespective of who 
received the satellite radio signals and decoded them. The radiation belt 
would today be called the Vernov radiation belt. 

Secrecy in scientific matters, although undoubtedly serving to keep 
competitors unaware of intentions, progress, and techniques, has the 
obvious disadvantages of hindering the two-way flow of information and 
diminishing the inspirational effects provided by open communication. It 
also appears that blocking or hindering external communications has an 
unintended adverse effect on internal communications. The institutional 
procedures and the mind-set that accompany the deliberate suppression of 
the open exchange of information in one arena spill over into others where 
they are unnecessary or even unwanted. Some observers believe that the 
poor internal communications in Soviet science is a direct consequence of 
their penchant for secrecy. 

The United States has been able to stay ahead in most areas of research 
by moving so fast that the competition has not been able to keep up; the 
flow of knowledge that is a natural consequence of the openness of our 
programs has been one of our strengths. Because the freedom we enjoy in 
scientific communications is one of the causes of our excellence in research, 
we should guard this freedom jealously.-A, J .  DESSLER, Director, Space 
Science Laboratory, Marshall Space Flight Center, Huntsville, Alabama 
35812 
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