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The monoclonal 
purification machine 

Bio-Rad's new MAP,CW anuway acttwty at high levels of 

out a lot of work in a short time. Specif- 
ically, it can purify up to 0.5 grams of operation and high reproducibilit~ 
monoclonal antibody in under 90 w Non-pymgenic system for 
minutes. That adds up to therapeutic applications requiring 
several grams per day high purity antibody 

System 100 also offers 

w Universal technique, 
allowing separation of all 
antibody classes, including IgG, 
IgM and IgA! find out for yourself. Call 
w Quantitative recovery of 8nn-4-BIORAD or contact 

BIO-RAD MAW (Nor~~donaldnt~- 
boujf Furificatim System) Fmparative System 
100 This complete, fiilk integrated system combines 
software controlled gradient HPLC w t h  automatic The Mtherlandg Switzerland and the 
sampling and preparative fraction collect~or I LJnitedKhgdom 

See us at FASEB, Booth X222O. 
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Submerged rice leaves are never wet- 
ted. Continuous air layers, which ap- 
pear silvery under water. are trapped 
between the hydrophobic surfaces of 
rice leaves and the surrounding water. 
They are open to the atmosphere and 
form a low-resistance pathway for gas 
movemettts. See page 327. [Benjamin 
R. Kende, Rochester Institute of Tech- 
nology, School of Photographic Arts 
and Sciences, Rochester, New York 
146231 



SCIENCE'SCOPE 

The feasibility of turning sea water into electricity is being studied in fusion energy experiments at 
Kyoto University in Japan. The studies involve a Hughes Aircraft Company gyrotron, a microwave tube 
that uses a spiraling stream of electrons to produce extremely high power microwave frequencies. 
Fusion energy holds tremendous potential because its source of fuel (hydrogen) can be extracted from 
sea water. It could produce large amounts of power with little or no radioactive waste and no threat of 
meltdown or explosion. In fusion energy research, the gyrotron's high-power radio waves heat 
hydrogen particles (plasma) to temperatures of tens of millions of degrees. These particles fuse under 
pressure, causing a thermonuclear reaction that provides energy for driving steam turbines. 

A third communications satellite is being built for Indonesia as a replacement for one rescued from an 
errant orbit last November by NASA's space shuttle. Palapa B-3, set for launch in 1986, is the third in a 
follow-on series of spacecraft designed and built by Hughes for Perumtel, Indonesia's government- 
owned telecommunications agency. The Palapa B model has more than twice the capacity of Palapa A, 
which in 1972 unified the world's largest archipelago electronically. It can carry 1,000 voice circuits or 
a color television transmission in each of its 24 transponders. 

Single-seat military aircraft will be able to fly low-altitude attack missions at night with a system now 
undergoing evaluation by the U.S. Air Force. The Low Altitude Navigation and Targeting Infrared 
System for Night (LANTIRN) permits attacks at night and in low-visibility weather while relieving a 
pilot of many manual targeting functions. Elements include infrared sensors, an automatic multimode 
tracker, a laser designatorlranger, and a terrain-following navigation system. These components are 
mounted in two pods installed under the aircraft. Hughes, as subcontractor to Martin Marietta, has 
supplied five modified Imaging Infrared Maverick air-to-surface missiles along with launchers and a 
missile boresight correlator (the device which automatically hands off targets from the pod sensor to 
the missile). LANTIRN is designed for the F-16, F-15, and A-10 aircraft. 

Swedish JAS-39 pilots will have better views from their cockpits, thanks to a wide-field-of-view head- 
up display (HUD) that incorporates diffraction optics technology. The display saves pilots from looking 
down into the cockpit to read instruments by superimposing data on a clear plate mounted at the pilot's 
eye level. Compared with conventional displays, the new HUD is clearer and eliminates bulky support 
structures. Its wide field of view can be used with infrared or low-light-level TV imagery so pilots can 
fly high-speed low-altitude missions at night. Hughes produces the HUD using a proprietary process 
involving holographic techniques and lasers. Sweden is the first country to award a production contract 
for a HUD that uses diffraction optics. 

Career growth opportunities exist at Hughes Support Systems for a variety of engineers qualified by 
degree or extensive work experience. They include systems engineers, radar engineers, and software 
and hardware design engineers for major simulation and test equipment programs. Also, field 
engineering posts throughout the U. S. offer travel, autonomy, and responsibility for the life cycle of 
Hughes electronics systems. Please send your resume to Lowell Anderson, Professional Employment, 
Dept. S2, Hughes Aircraft Company, I? 0. Box 9399, Long Beach, CA 90801-0463. Equal opportunity 
employer. U. S. citizenship required. 

For more informat~on write to: PO. Box 11205, Dept 68-10, Marina del Rey, CA 90295 





made eclry. 

Are you concentratinq or desaltinq samples A 
confainihg plasmid DRA, restricti6n 
fragments, viruses, bacteria, proteins, or 
enzymes? I 
Are you purifying microvolumes of biological 
fluids, cell culture media, or fermentat~on broths? 
Now you can do it easier than ever 
before-with hiqh recoverv and low 
biological loss-using the centricon 
Disposable Microconcentrator. There's 
nothing else like it. 

Centricon yields 25-50hl concentrate from a 
2ml sampk by only a 30 to 60 minute spin 
in a fixed-angle centrifuge. That's all you 
need: no special equipment, no awkward 
procedures, no apparatus to clean up. 
Centricon is fast, simple, efficient. 
Call the Toll-Free Hotline: 
800-343-1397 Talk directly to our 
technical specialist about your application. 
Ask about our Applications Monographs, 
our Applications Source File, and our 
Microseparation Catalog. (In Massachusetts 
or internationallv: 61 7-777-3622.) 

a GRPlGE company 
17 Cherry Hill Drive, Danvers, MA 01923 
Visit AMICON at FASEB 
Ctrcle No. 47 on Readers' Service Card 



AUTHENT'ICME YOUR CELL LINES IN 
THREE. HOURS O R  LESS 

With The Corning@ AuthentiKit" Interspecies Cell Authentication System. 
Now Coming introduces the AuthentiKit lsoenzyme Uectrophoresis System. Unique AuthentiKit gels mark 

enzyme patterns that let you positively identify vertebrate cell cultures. lhey detect interspecies contamination 
common to a busy lab. With our system you can easily authenticate your cells in 3 hours or less for much less 

than the cost of a karyology. It's simple, inexpensive protection for you and your valuable research. 

The Carrllw AuthMtIIQt systan 
camshith l6agamscgds 

~ms,,,,,,, Ks b y  To - More 
andstmbd.our Send for our special literature - IDWem packet, including important jour- 

b 
- nal reprints about widespread cell 

contamination. W l l  also send 
you a free "I'm Authentic" button you 
can wear with pride. Send complete mailing information on 
your letterhead to: Cell Line Authentication, Coming Medical 
and Scientific, 333 Coney Street, East Wlpole, MA 02032. 
Ifyou're ina hurry to ordera kit call 800-255-3232. 

I lhe Most Trusted Tools Of Science 

CORNING 

19 APRIL 1985 

See us at FASEB, Booth XI427 

Circle No. 107 on Readers' Sewice Card 
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The mark of an expert: knowing 
where to go for the right ingredients. 

All you need is Alfa. 
Because with Alfa, you're in touch with over 11,000 
research chemicals and materials. From organics, 
inorganics, organometallics and research grade 
gases to pure metals and alloys, electronic grade 
chemicals and materials, analytical standards and 
high purity oxide ceramics. 

Our staff is constantly translating current develop- 
ments into useful products to save you valuable 
research time. 

And our broad line computerized inventory system 
and extensive technical and warehouse facilities 

mean a prompt response to your orders for both 
research and larger quantities. Including custom 
syntheses if that's what you need. 

All the right ingredients. Only one stop. That's Alfa. 
Send today for a free personal copy of the current 
Alfa Catalog of Research Chemicals and Materials. 

Alfa 
MORTON THIOKOL INC. 
Alfa Products 
152 Andover Street 
Danvers, MA 01923 
(61 7) 777-1 970 
Telex: 951360 ALFA PROD DARS 

The first name in research chemicals and materials. 

Circle No. 165 on Readers' Sewice Card 



With a Waters PICOeTAG Amino Acid Analysis 
System you get a protein isolation system . . . free. 

The Waters PICO-TAG Amino 
Acid Analysis System that was 
described as "spectacular for rou- 
tine analysis"' just got better. 
Now this same system will isolate 
your proteins and peptides in just 
minutes with higher resolution, 
purity and recovery. 

For the first time it's easy and 
practical for you to purify your 
protein today and have a com- 

plete amino acid compositional 
analysis by the next day, using a 
single HPLCsystem. And, switch- 
ing from rotein isolation to amino P acid ana ysis is fast and uncompli- 
cated-simply change the column 
and elution buffers. 

See for yourself how Waters 
PICO-TAG Amino Acid Analysis 
System gives the protein research 
laboratory ". . . lowered . . . rou- 
tine sensitivity by a factor of 50 
and. . . reduced analysis time 

from 2 hours to 20  minute^."^ Call 
Waters Life Science Group today 
at (61 7) 478-2000, Ext. 2665. 

  tho mas,^. Maugh II, "New Tool for Amino Acid 
Analysis, Science, 6 July 1984, Vol. 225, No.  
4657, p. 42. 
'lbid. 
The references cited in this advertisement do not 
imply endorsement by Science Magazine or AAAS. 

M l LLl PORE 
Waters Chromatography Division 

Circle No. 49 on Readers' Sewice Card 
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- NAPCO INCUBATORS: 1 

Since incubation needs 
come in more than one flavor, 
so do NAPCO incubators. 
Try 23. For any application 
need, budget, or workspace 
configuration. 

6000 Series. 
For the strictest control, 

choose one of three NAPCO 
6000 Series water-jacketed 
C02 incubators. They feature 
the most sophisticated tem- 
perature, CO2 and relative 
humidity controls on the mar- 
ket today. For delicate tissue 
and cell biology work that 
can't tolerate "almostI' 

4000 Set-fes. 
Our 4000 Series are 

constant-flow C02 water- 
jacketed incubators that pro- 
vide continuous gassing for 
tissue culture development. 
Gas mixtures are indepen- 
dently metered. And, Con ten- 
sion can be maintained to 
k.5OIo.  

#&el 3500 
If you need automatic 

control plus lots of room, 
there's the NAPCO Model 
3500. It's our most spacious 
C02 incubator, with 30 square 
feet of shelf space standard. 
And, 30 more available. 



23 WAYS TO ACHIEVE 
PRECISE ENWRONMENTAL CONTROL, 

All NAPCO incubators fea- Your work is specialized. 
ture modular design for easy Your equipment should be, 
cleaning. Full-view inner glass too. For the widest selection 1111 w 
doors for reduced chamber in precision-controlled incu- 
loss. And a variety of config- NATIONAL APPLIANCE COMPANY bators, Come to NAPCO. The 1085s S.W. Greenburg Road 
urations to fit every work- source for lab'- ~ , , - ‘ ~ ~ ~  Portland, phone: OR 97223-0002 800-507-2555 space. Most have limit alarms. ratory technology. Phone: 503-639-31 61 

Call or write for more 
information. C~rcte NO 11 6 on Readers Service Card 

Model3 0. 
Our Model 3640 incu- 

bator is specialized for 
anaerobic applications, elimi- 
nating cumbersome anaerobic 
jars, tubes and culture dishes 
Anaerobrc conditions can be 
repeatedly established in 
minutes with temperature uni- 
fot~nity of 1 0 5 C 

l800/3810. 
The 3800 prograrnmable 

hillow incubator will find 
application in studying any 
organism at a temperature 
range of -10 C to 50 C The 
3810 programmable hillow, 
Iightldark cycling rncubator 
is designed to provide corn- 
plete flexibility in setting up 
a diurnal cycle to study plant, 
insect, or small animal growth 

30 ;eri 
NAPCO's 300 Series 

offers simplicity and econ- 
omy This fam~ly of incubators 
IS NAPCO's easiest to oper- 
ate, service dnd maintain 
Filters and impellers are dis- 
posable Efficient mechanical 
convection means low-cost 
operation But i r l  quality and 
depcndabilrty, they rank with 
our rnost so~)histicated units 



ANNOUNCING A MI' 

Nep-. NYTRAN" Tr--sfn- 
r.:"-. "a From SaS 
No wonder new NYTRAN is in the spotlight. 
It outperforms every other nylon transfer membrane 
available today. NYTRAN is nylon-66 modified with 
a positive charge, giving you these unique advantages: 

Very high binding capacity 
to immobilize entire samples, even nucleic acids of low 
molecular weight . 
Excellent handling 
to eliminate tears, cracks and curls-wet or dry-and it's 
autoclavable. 
Strong retention 
to hold DNA/RNA/protein for frequent re-probing . 

NYTRAN is available in 0.1,0.2,0.45 and 0.65 pm 
pore sizes, in both standard and custom dimensions. It is 
naturally hydrophilic, and lot-to-lot consistency is excellent. 
Now there's new NYTRAN to complement SslS NCTM 
nitrocellulose. That makes Schleicher & Schuell the only 
company to give you the two leading transfer membranes. 

visit US ~t FASEB Booth # 2614!8 2616 Innovators in Separation Science 
c~rcie NO. 98 on ~eaci8re' Service Card Keene, NH 03431 

(800) 245-4024 or (603) 352-381 0 
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we're modifvine 
enzyme techhoTog): 
making your DNA 
work easy 
For more than fifteen years, BMB modify- 
ing enzymes have been changing the way 
people think about-and work with- 
DNA. That's longer than anyone else has 
been in the business. And thanks to that 
experience, we know modifying enzymes 
better than anyone else. 

BMB modifying enzymes give you de- 
pendable quality that guarantees predict- 
able results, whatever your need or 
application. That's because BMB gives you 
sealed-in reliability-purity, activity, and 
stability-that you can count on, time after 
time. Examples of our unexcelled enzyme 
products include: 

DNA polymerase, large fragment 
(Klenow enzyme) 
DNA polymerase I 

Computer visualization of B-DNA courtesy of Richard J. Feldrnann. 
National Institutes of Health, Bethesda, MD. 

Polynucleotide kinase 
T4 DNA ligase 
Reverse transcriptase 
Terminal transferase 
If you've been using an enzyme source 

that has proved to be less than ideally 
consistent, it's time to change. Now you can 
depend on BMB for outstanding quality, 
reliability, and service. For more informa- 
tion or a copy of our 1984/85 biochemicals 
catalog, call or write us. 

And don't think of modifying enzymes 
as unpredictable or inconsistent. There's 
no need to rely on unreliable sources any 
more, because BMB is modifying enzyme 
technology 

Circle No. 89 on Readers' Sewice Card 

BMB ... commilted to your growing 
needs in biotechwlogy 

Boehringer Mannheim Biochemicals 
7941 Castleway Drive 
PO. Box 50816 
Indianapolis, IN 46250 
Tel: 317-849-9350 
800-428-5433 toll-* 





The new 
MICRO-ISOLATOR" System: 

A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
complex barrier rooms. .. but without the incon- 
venience and inefficiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all times: There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 





NEW ANTIBODIES FROM TRITON BlOSClENCES 

Affinity-Purified Antibodies to 
Oncogene Proteins and Transforming 

I To facilitate studies in the field of 
oncogene research and transforming 
growth factors, Triton Biosciences Inc. 
is now offering: 

I RasKvbp21 A"&%%% 
7 Fes p85 AFFI PURE- 

ANTIBODY 

7 LXTGF AFFI PURE" 
ANTIBODY 

storage: recod 

OR RESE* 

Each antibody is generated against 
a synthetic peptide corresponding to 
an atpino acid sequence in the native 
protein. These antibodies are purified 
by affinity chromatography, thus reduc- 
ing nonspecific reactions for clearer, 
faster results. Western Mot and immune 
precipitation analyses are used to verify 
their reactivity and specificity. 

Applications include: providing 
semi-quantitative data on oncogene 
and CY TGF expression; localizing 
oncogene proteins and CY TGF in cells 
using immunofluorescence; purify- 
ing antigens by antibody affinity 

chromat raphy; and characterizing 
structure1 "B unction relationships. 

Triton Biosciences Inc., a wholly- 
owned subsidiary of Shell Oil Company, 
is dedicated to developing products 
for the human health care field, with 
special em hasis on cancer. 

Our development program 
is aggressively committed to providing 
a continuin source of biolqical B reagents o the highest qual~ty. 

For additional information, contact 
Triion Biosciences Inc., 6900 Fannin, 
Dept. 270, Houston, Texas 77030. 
Tel. (713) 796-1227. 
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PrepSep column's unique conical shape lets you pour Three convenient ways to achie 
your sample directly into the large 1 OmL sample reservoir. PrepSep column to a syringe via tu 
Permits easy sample addition and large sample volume. inge's plunger to draw eluent throug 
Made of polypropylene, with 300mg d selected packing PrepSep column into a vacuum box 
sandwiched between two 20um pore size polyethylene through the packing, into a test tu 
fries. umn into a centrifuge tube. Use centrifuging s 
Fast* easy extraction irnd kurlon or w~tOc~es, dyes, time to control rate and amount of sample flo 
parabens, phthalate esters, and many other organic corn- packing. 
pounds. Speed up sample cleanup for HPLC, GC, TLC, Each PrepSep column is individual1 
and UV analysis, wkthout jeopardizing separations. They tion against contamination and moistu 
replace many preparative techniques, even tedious liquid- sive enough to be truly disposable, eli 
liquid extractions. contamination and messy cleanups. 
Six versatile packings: Five are banded-phase silica: C,, For more information, including extraction procedures 
C,, C,,, cyano, and amino. The sixth is pure uncoated sil- and analytical results using PrepSep columns, use Reader 
ica gel. All are 4 type is conveni. - a  : . , Service Number. Or write Fisher Scientific, 71 1 Forbes 
ently marked on +G,,;f,-&+e., Pittsburgh, PA 1521 9. 

f*;&*: A 

Fisher 
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With one design, one price and no costly Competitive features include stored and 
options, Shimadzu's UV-160 UV-VIS Recording realtime spectrum manipulation. Find out 
Spectrophotometer has everything you need more about the full value spectrophotometer. 
for rapid and accurate spectrophotometry - 
including flexible data processing functions, For further information, please contact: 
CRT and printer output. The double beam 
design means freedom from baseline drift. Five 
different multi-component analysis methods 
mean high-precision quantitation. And the 
error-free scanning speed of 2400nm/min 
means you can scan the full range, 1100 to ,, 



You'll love using them 

Memory 
Enter 

Built-in memory 
lets you store 
weight values and 
total them minus 

tare weight. Imagine the time 
you'll save when weighing mul- 
tiple samples, and the record- 
ing errors you'll avoid. 

Display [ I  Display lock 
allows you to tare 
or weigh a Sam- 
ple and then 

freeze the display while you 
perform other tasks. Ideal for 
hydrophilic samples that must 
be placed in desiccator quickly. 
Just weigh, press DISPLAY 
LOCK key, and place sample 
in desiccator. When you return, 
there's the weight - steady 
and sure, and ready for 
recording. 
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Automatic cali- 
bration, variable 
integration time, 
and full-range tar- 

ing assure easy and reliable 
weighings. And bidirectional 
RS232 data link is a standard 
feature. 

All three Series 2000 models 
are fully automatic, with either 
200, 150, or 509 weighing 
capacity and 0.1 mg accuracy. 
Accuracy automatically shifts to 
1 mg if either side door is open, 
preventing air current errors. 

1 Model 2200, with 
200g capacity, 
has an expanded 
weighing range. 

And, dual-range SenSelectTM 
Model 2250 has 200g capacity 
with 1 mg sensitivity and 

a 50g fine range with 0.1 mg 
sensitivity. It automatically 
senses sample weight and se- 
lects the most sensitive range. 

1 All with a price 
and guarantee 
that's sure to 
win you over. 

Precise, user-friendly analyti- 
cals with a price tag that won't 
hurt. Our Guaranteed Weigh 
backs these American-made 
balances for one year. Simply 
stated, should any Series 2000 
balance fail to perform to 
specs, it will be replaced at no 
extra cost. 

For more information, contact 
your Fisher Branch. Or write 
Fisher Scientific, 71 1 Forbes 
Ave., Pittsburgh, PA 1521 9. 

-All ED Scientific Fisher 



Announcing a new book from Science 

Biotechnology 8c 
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, agnculture, 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 rnutagenesis 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 $11.95 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 
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B I I E M S  UPDATE 
The advanced method for peptide synthesis: 

Pre-formed Symmetric Anhydrides 
Fast, Economical, High Yields sis cycle are uniquely specified for the various 
The Model 430A Peptide Synthesizer con- amino acids. The Model 430A is available 
sistently delivers unprecedented efficiency with three reaction vessels for sequential 
and economy. It is the Rrst automated instru- nFlheses of different peptides bl i%Tb. @4J *vyg 
ment-reagent system that optimally forms haq, ~0uC6scnen control WG~%~:%$ L*$!w 

t-Boc amino acid symmetric anhydrides. The Model 430A is simple to operate with 
Symmetric anhydrides Or its touchscreen control, yet can accommo- 

and most non-random date multiple methods for the experienced coupling failures. In addition, faster, more peptide chemist. There is no computer lan- economical syntheses are achiwed because 
the need to do double couplings for most 
amino acids is eliminated. 

High stepwise yields are routine; com- 
plete cycles take Iess than an hour and typi- 
cally consume Iess than 250 mL of reagents. 

The Model 430A Peptide Synthesizer delivers consistently higher 
vields of far purer crude product at a substantially lower cost 
per cycle than instruments employing conventional methods 
which are not optimized for each amino acid. 

Peptide Sequence Edi- 
tor-one of the conve- 
nient touchscreen 
menus that provides the 
user with complete con- 
trol, plus the fl&biity to 
modify existing protocols 
or write new ones to 
accommodate different 
pre-activation methods 
including FMOC. 

guage to learn-no complicated control panel 
or keyboard to master. Pre-programmed 
algorithms automatically integrate each syn- 
thesis cycle for the shortest time, wen when 
new protocols are created. 

A Complete Instrument-Reagent System 
High purity PANI and BHA resins, and a fir11 
line of quality amino acids, reagents and 
solvents are integral components of the 430A 
system for consistently superior perfor- 
mance. Complete user support includes the 
assistance of Applied Biosystems scientists 
and a worldwide network of trained service 
engineers. 

For More Information.. . 
Unique, Optimiied Chemistry Contact your local Applied Biosystems rep- 
Each protected amino acid, sealed in pow- resentative, one of the offices listed below 
der form in an individual cartridge, is dis- or circle reader service number 32. 
solved and activated automatically just 
before coupling. All firnctions of the synthe- 

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Drive, Foster City, CA 94404 (800) 874-9868 In California (800) 831-3582 Telex: 470052 
IN EUROPE: APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany -06157-6036 Telex: 4191746 



;he lo; ehd to a Aaximum of 160x. At comparable magnifications, Wild M420 photo macroscope 
the macroscope offers two important advantages over 

Circle No. 59 on Readers' Service Card 
conventional stereomicroscopes: (1) a 50% greater resolving 
power, (2)an axial imaging path for accurate linear measurements 
and crisp photomacrography, even with polarized light. 

Four macroscope models have been developed: M400 for 
automatic photomacrography; M410 for observation only; M420 
for observation and photomacrography , manual or automatic; and 
M450 with integrated coaxial illuminator for micro-electronics and 
metallurgical applications. 

A wide variety of accessories is available. 

Call or write E. Leitz, Inc., Rockleigh, NJ 07647. (201) 767-1100. 



Waters ACCELC media. 
Protein isolation 
complete. 

Conventional gel. 
Still on the shelf. 

Now get LC isolation of your 
protein in minutes-not hours. 
With Waters ACCELL ion 
exchange media. 

ACCELL packs quicker, easier 
and allows faster flow rates-to 
minimize time spent on protein 
separations. A patented copoly- 
merization process exploits the 
properties of a rigid separation 
media while giving excellent 
recovery of biological activity. 
Because it's not subject to the 
shrinking and swelling typical 
of gels, ACCELL provides better 
reproducibility and resolution 
previously unattainable by con- 
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ventional techniques. Its rigid 
structure permits linear scale-up 
at all flow rates and pressures- 
from analytical to prep to process- 
using the same methods and the 
same chemistry. 
Try Waters ACCELL media in your 
lab at no cost. Simply fill out and 
mail the attached coupon, and 
we'll send you a free trial kit which 
includes all the technical specifi- 
cations, protocols, and materials 
you need to evaluate ACCELL on 
your protein. Or write to Mil Iipore, 
Waters Chromatography Division, 
Dept. PM, 34 Maple Street, 
Milford, MA 01 757. 

MI LLl PORE 
Waters Chromatography Division 
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FREE trial offer. 

Mail to: Millipore 
Waters Chromatography 
Division 
Department PM 
34 Maple Street 
Milford, MA 01 757 

Name 

Title 

Company 

Address 
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compietsly equipped yith somqthing speciall, Expertise. 
The kind t h  Wped piomrer the devetqment of m m  
UV Tnxnsillurnhlitors tor DNA ressprch. C3miplete 
systems ewpertisa, from a company that p.mddm you with 
a veluaMe technical resource. CaH or write today for our 
new catalog. We can put our expertise tb work for you. 

I-aaO-D.NA.+OTO. 
1-800.3Q2.3g861. 

fhe FotDsystem loo0 con utilize an 
opthol metal cover to elhpinate the 
need for a darkroom. 
H)fDmsTEM loo0 
WITH FOm/COvERml 

i 4 1 1  

E See Us At 
FASEB 

, , Booth X1444-1446 
INCORPORATED 

16700 West V ~ c t o r  Road. PO. B o x  183. New Ber l~n.  WI  53151 USA 
In Wlscosin cal l  (414) 786-9550 

lead€ e Ca 
- 

Power 

Designed for sequencing DNA and RNA, these power 
suppl~es offer h ~ g h  voltage, filtered, d~rect  current for 
ma~ntainlng h ~ g h  electrophoresis rates. 
Dan Kar offers five models: 0.300V DC, 0-500V DC, 0-2000V 
DC. 0-3000V DC, and 0-4000V DC for fast separations. All 
models supply up to 200 milliAmperes for runnlng many gels 
s~multaneously (up to 400 mA on low voltage models). 

These Ilghtweight, compact power supplies have simple I controls. Their l o r  cost makes them ideal for any laboratory I 
Call today for 
more lnformatlon 
(61 7) 944-1 550 

10% Discount Good 
F'] DAN KAR CORPORATION 

I *\on 5rrc r.1 P ( )  Hox 2'9 
Thw June 30. 1985. Ke.ldlnn hl.~.\.lc hinrt>lti OlHr,'  

cIlrcle NO. IU* on neaoers aervlce bar0 

Who wrote.the book on 
Uniform Latex Partides? 

This new book tells all you need to know so you can use the pani- 
cles for 

Latex agglutination tests 
Phagocytosis research 
Calibration of particle and ceU counters 
Any of hundreds of other uses 

THE BOOK 1- THE PARTICLES 
How uniform par- 

- ticles are made 
Physical charac- 
teristics and data 
on the particles 
Surface chemistry 
and covalent 
binding 
How to work with 
the particles 
Applications of 
the particles 
Bibliography 

Perfect spheres 
Very uniform 
diameter 
Accurately 
measured 
Wide variety of 
diameters 
Quantities from 
milliliters to 
gallans 

We are, of course. selling the particles. but we're giving the book 
away! For your free copy, please contact us at the address below. 

See us a t  FASEB. Booth '#3132 

Seragen lnc. EO. Box 1210 Indianapolis, IN 46206 
800-428-4007 317-266-2966 from IN. AK, HI and outside USA 

TWX 810 260 1940 
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Basic Re tiremen t Group Life Group Major Medical 

Supplemental Comprehensive 
1 

Total Disability Retirement Annuities QVECs 

Take a fresh look at TM-C3E.R 
We've been offeying the academic community a lot more 

than just a retirement plan foryears. 
f you're like most business officers, you probably Simply ask. The simplest way is to call collect, 
think of TIAA-CREF as the largest and oldest (212) 490-9000. Or mail the coupon below. 
retirement system in the educational world. You're TI-A-CREE you can count on us today.. I 

right. We introduced a fully funded, fully vested and and for tomorrow. 
portable retirement annuity plan to educators in 1918. ,--------- 
But we didn't stop there. Teachers Insurance and Annuity Association 1 

Because educators change with the times, so has College Retirement Equities Fund 
TIAA-CREE To accommodate-even anticipate- 730 Third Avenue, New York, NY 10017 

Offices in Atlanta, Boston, fillas & Sun Fmneisco 
I 

academic community needs, TIAA introduced a low- 
cost form of Group Life Insurance in the 1930's. In 

I 
1952, we established CREF, the first variable annuity 
company. A few years later, we pioneered a compre- I -x lwan  f some FREE help. I 
hensive plan of Total Disability Benefits Insurance. I Please have an Institutional Counselor call. 

Send complete Products & Services information booklet. 
I 

Today, TIAA-CREF also offers Group Major I 
Medical Insurance coverage, Supplemental Retire- I Na, 

I 
ment Annuities for tax-deferred retirement savings 
over and above a basic pension plan, and QVECs, 1 mk 

I 
the "educated alternative" to an IRA. znstitutwn 

I 
Supporting these plans are TIM-CREF's 

Institutional Counselors, available to assist you I Addnn 
I 

without cost or obligation in the revision or updating I City sfafe zip I 
of your staff benefits program, to analyze an existing 1 &hAumk %I 4-19-85 
plan, or to design a new plan based on your needs. 

I -------------- 
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N O W  

PENINSULA Our new 76 page  catalogue Peninsula Laboratories, In 
contains over 500 biologically 61 1 Tcrylor Way 
active Peptides. Belrnont, California 94002 T 

Phone: CIA (415) 592-5392 
Out of State 

198! Toll-free: (800) 92: 
Telex: 17251 1 (PEN m s  BLIW I ) 

Peptides 
h Horrnol 

Atrial : 
Growt: 
Factor 

le Relear 

Factor 

?tic 

eleasing 

CALOGUE 
m Corticotropin RI 

FenhmJI 
Europe, 1 - . -  .. 

ERA . - -  
cx ~ ~ m a n  Atrial Ncrtnm Box 6% 17K Westside Ind. Estate 

Jackson Street, St. : 
Merseyside, Englc 

) Phone: St. Helens C 
D M ' T - R w v ~ ~ u ~ ~ e v ~ i u e ~  RNA or 30064 (0744'1 

tsis 

rue 

Telex: 62' 

i-or a copy 01 our new a3 ccrralog 
call oi r write toc 
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1 Reichert introduces 
I the New Diastar Photomicroscope 

I to help you discover, record and publish. 



LETTERS 

African Drought 

Garrett Hardin (Letters, 15 Mar.,  p. 
1284) states that bad years occur as a 
matter of course in Africa and therefore 
"[ilt is only prudent to define the carry- 
ing capacity as  being well below any 
momentary maximum attainable in a 
good year." What is needed, he argues, 
is radical population control and prudent 
management; without populatiop con- 
trol, he says, the technological solutions 
listed by Jean Mayer (Editorial, 15 Feb., 
p. 707) to help Africans predict droughts 
and ride them out are "useless." 

This is temperate zone science in 
which the "wisdom" of Western re- 
source management is transferred inap- 
propriately to the rest of the world. The 
tropics, indeed, are characterized by re- 
source fluctuations. The economical way 
to exploit such environments is to  track 
the fluctuations opportunistically, as  tra- 
ditional populations long have done (1). 
African pastoralists, for example, have 
habitually exploited forage variations by 
moving their herds to the good places 
each year and season, and they have 
developed various mechanisms of stock 
redistribution within the society to re- 
cover rapidly from a drought. 

Population control must be exercised 
in Africa as anywhere in the world, but 
perhaps the most pragmatic solutions to  
the modern problems of African food 
production will lie in the direction of 
enabling people to  carry out their man- 
agement adaptations in a timely and effi- 
cient way. Obvious improvements along 
these lines are better transportation, the 
development of markets, and livestock 
and seed banks. 

Better weather monitoring is also 
needed to enable a response to be made 
to drought as  soon as  it develops. Unlike 
Joseph in Egypt (Genesis 41), we will 
never be able to predict a drought 7 years 
before it begins. But the modern technol- 
ogy and traditional knowledge is already 
available to allow planners to emulate 
Joseph's program as Pharoah's overseer: 
to take advantage of production during 
times of plenty to  tide the people through 
times of famine. 

A. ENDRE NYERGES 
Department of Anthropology, 
University Museum, University of 
Pennsylvania, Philadelphia 19104 

References 

1. S. Sandford, in Desertificution nrld Develop- 
ment:Dryland Ec oiogy in Soc~icilPerspective, B.  
Spooner and H. S. Mann, Eds. (Academic 
Press, London, 1982); R. T. Wilson, Arid Envi- 
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Automobile Fuel Efficiency 

In their article "Technological trends 
in automobiles" (10 Aug., p. 587), Em- 
mett J. Horton and W. Dale Compton of 
the Ford Motor Company described 
automobiles with fuel economies "in ex- 
cess of 100 miles per gallon (mpg) on the 
highway" as  being potentially the " 'av- 
erage' vehicle of the late 1990's." (One 
hundred mpg would correspond to 2.35 
liters of fuel consumed per 100 kilome- 
ters). This is technically correct. Volks- 
wagen and Volvo have already demon- 
strated attractive prototypes that achieve 
about 65 mpg on the Environmental Pro- 
tection Agency's (EPA's) composite (55 
percent urban and 45 percent highway) 
driving cycle and more than 70 mpg on the 
highway. These prototypes do not include 
such technologies as wide-range, continu- 
ously variable transmissions, or turbo- 
compounded adiabatic diesels (I), which 
should allow further dramatic fuel efficien- 
cy improvements. 

Tom Bull, A. Alic, and L .  L .  Jenny 
(Letters, 8 Mar., p. 1156) are also correct 
when they state that such "very fuel- 
efficient automobiles . . . may not ap- 
pear until well into the 21st century." 
Indeed, at the current rate we will never 
get there. The trend toward improved 
fuel economy in new U.S. automobiles 
has been essentially stalled since 1981 
(2), Ford and General Motors are not 
meeting the federally mandated Corpo- 
rate Average Fuel Economy standard of 
27.5 mpg for model year 1985, and these 
same companies are requesting (3) that 
the Department of Transportation lower 
the standards for subsequent years to  26 
mpg. Currently, 26 mpg as measured by 
the EPA test used to monitor compliance 
with the standards corresponds to  about 
22 mpg for average on-the-road driving 
(4). 

How then are the nation and the world 
to realize the enormous technological 
potential for automotive fuel savings? 
The only suggestion made in the Horton- 
Compton article and the letter by Bull et 
ul. is that future increases in oil prices 
will eventually encourage further in- 
creases in automobile fuel economy. 
But, even with quite large increases in 
fuel prices, it is unlikely that "the invisi- 
ble hand" of the market will result in the 
realization of more than a small fraction 
of the potential fuel savings (5). 

According to auto manufacturers, new 
car buyers will only invest in fuel econo- 
my improvements that pay for them- 
selves within the first 2 to 3 years of 
ownership-typically about 30,000 vehi- 
cle-miles. Over this distance, a fuel 
economy improvement from 14 mpg [the 



A freezer-cooled flatbed makes 
possible 10 to 15 minute gel 
runs. 

A highly efficient dry cooling 
system for electrofocusing. 

Professional unit for the price 
of a home-made. Leak-proof 
casting, easy set-up. 

Runs as many as 12 gels 
14 x 16 cm. Excellent for 2-D. 

cover 
the 

gel front ! 
Tall gels, short gels, 
thick gels, thin gels, 
round or rectangular, 

THE CHOICE IS YOURS. 

For further information 
please write or call 

HOEFER SCIENTIFIC 
INSTRUMENTS, 
PO. Box 77387 

654 Minnesota Street, 
San Francisco, CA 94107 

Cal. (415) 282-2307; Outside 
Cal. toll free 800-227-4750 

DESIGNED, MANUFACTURED 
AND SOLD EXCLUSIVELY BY 

HOEFER SCI ENTI FIC 
l NSTRUMENTS 

SEE US AT THE FASEB BOOTH #3003-3009 
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The standard unit for the industry. 
Runs 1-4 gels. Superb cooling. 

Produces sharp, unsmiling 
bands on a 33 x 41 cm gel. 

A choice of 6 upper buffer 
chambers for a variety of tube , sizes from 1% to 14 mm. I 

NOTE: 

PARTS AND ACCESSORIES 
FOR HOEFER UNITS ARE 

ALWAYS AVAILABLE. 



YOU K 1 V W  COZfLTER 

BUT DO YOU KNOW ABOUT 
THE NEW TECHlVOLOGY 
OF EPICS" FLOW CYTOMETEm? 

Proven superlor fluorescence sensitivity 
(fewer than 1000 molecules FITC) 

The only system for mly automated cell 
sorting control 

Entirely new concept of electronic 
signal processing to facilitate 
operation and enhance analysis 

Unequalled data analysis capabilities 
and graphics software speed 

Revolutionary breakthrough in d~splay, 
analysis and sorting of multicolor 
irnrnunofluorescence 

Unique dye laser confiyuratlon for 
optimal economy and flexibility 

High speed data transfer network 
linlung multiple data sources 

Dedicated data management 
workstation compatible with many 
IBM@ PC programs 

FRSEB APRIL 22-25 
ISLANDS 21 32 & 21 33 

IBM is a reg i s te red  t r ademark  of International Business Machines  
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systems 
@; EPICS DIVISION 

Artfully advancing the science of flow cytometry OF COULTER C O R P O R A T I O N H a i s s h  F I  



Zeiss is brig ht(er) 
Zeiss fluorescence microscopes 
show you more 

One thing leads to another for a 
brighter fluorescent image: 
(1) Light sources-from 100W 
Halogen to high pressure Xenon; 
(2) Collectors- perfectly 
matched to light sources for opti- 
mal excitation intensity; 
(3) Matched filters and dichroic 
reflector-for the full spectral 
range of all known fluorochromes; 
(4) Objectives-Plan-Neofluars 
with high numerical apertures and 
maximum transmission. 

Zeiss has .thought The great name in optics 
of everyth~ng 

New techniques are constantly 
evolving-and, as they evolve, 
Zeiss is ready for them. For proof, 
check the number of references in 
the literatures from 1948 to the 
present. You'll find the names 
"Zeiss," "Standard," "Photomicro- 
scope," and "Universal" at the 
forefront. You can be confident 
that your Zeiss Fluorescence For Literature circle reader sewice number 73 
Microscope will never be obsolete For demonstration circle reader sewice number 74 
or outmoded. 
Quality sewice-Expert dealers 

Carl Zeiss, Ina, One Zeiss Drive, Thornwood, N.Y. 10594. (914) 747-1800., 
In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M38 2S6. (416) 449-4660. 

* - 
The elements 
of brightness 

A 6 illuminators - 100W halogen. 
50W Hg 75W Xe 100W Hg 150W Xe 
200W Hg-w~th matchlng collectors 
For Intense l~ght 

B Dichroic reflector and filter 
combinations matched for spec~f~c 
fluorochromes For maxlmum exclta- 
tlon and transm~sslon 

C Unique Multiple-immersion 
Plan Neofluars-use w~th water 
glycer~ne and 0 1 1  wtth and wlthout 
coverglass For br~ll~ant Images 

D A full line of objectives-Plan 
Neofluars Planapochromats Plan- 
achromats Neofluars Achromats- 
from the Great Name In Optlcs 
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Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . $1 g50° 

VAX/VMS (native mode) . . . . . . . . . . . . 
ANY 

Connecticut residents add 7'12% sales tax. 

Circle No. 27 on Readers' Service Card 

)igitize: Thc 
:amera and 
lone by siml 

? System 8: 
digitizer se 

~ l e  menu sc 

Comple 
Biosc~e 

* PA..-,- 

'te Turnkey : 
ntific Softwr .A A 2 

System -In8 
3re 
--.--L m- 

cludes syst 

x, - 

em and 

ltaae r b u r ~ ~ p ~ e l e  Hururdulograpny aorrware pacl _ 
~ncluded , . 
Complete CeN Analys~s package lncluded 
Complete Data Manager and SPSS Stat~sbcs 
package rncluded .. 

50 has a fast (real time) and very accurate vid 
tup, digitizing by accumulation or against a sh 
?lection. Accuracy is verifiable and repeatable 

eo digitizer. 
ading map 

Enhance: You can visually manipulate the image without altering the data in you1 
or~g~nal Image file. From menus you may selec m in and roam around 
image, do binary and arithmetic operations on I y multiple 

inalyze: Th 
nages or SF 

:ompatible c 
nformation : 

t filters, zoo 
multtple im: iges, displa 

r 
the 

Completecell Countlng and analysrs 
capabtl~ty. 

images. write notes and much more. 

e System 850 will gather statistical data in calibrated values on whole 
2lected portions. All statistics are automatically stored in a SPSS 
lata base. The SPSS Statistical package gives you a comprehensive 
inalysis system to organize, summarize and display data. 

)r print the r, 
udes a repc 
ckage is av, 

esults of yo 
)rl generato 
ailable. 

ur analysis 
rand in ad( 

d values or 
d processot 

leport: You may view c 
lraphic form. SPSS incl 
~ n d  spelling checker pa 

Spatial Data Systems, I 
First in Image Processing 

Complete atttoradlography Image -..,."..- T e n t  and anatysls software 

420 So. Falrvlew Ave. Box 978 - Goleta. CA 93116-0978 (805) 967-2383 Telex 658336 

Circle No. 36 on Readers' Service Card 





Recent Titles in 
BIOCHEMISTR Y 

The Peptides 
Analysis, Synthesis, Biology 
Volume 6 
Opioid Peptides: Biology, Chemistry, 
and Genetics 
Ed~ted  b y  
SIDNEY UDENFRIEND 
JOHANNES MEIENHOFER 
1984,448 pp., $80.0011SBN: 0-12-304206-2 
Subscription price: $68.00 * 
Internationally acknowledged experts are represented in this sixth 
volume of The Peptides. Their comprehensive and up-to-date con- 
tributions critically review the developments of opioid peptides - 
their biology, genetics, chemistry, and clinical potential. The book 
covers: 

cloning of cDNAs for opioid peptide precursors; 
isolation and sequencing of enkephalins; 
pro-opiomelanocortin transcription and post transcriptional 
regulation; 
dynorphin structure - activity relationships and pharmacology; 
enkephalin structure analysis and conformation-activity 
relationships, 
the clinical significance of opioid peptides in humans (e.g in pain 
modulation, narcotic dependence, psychiatric disease, and 
tumors.) 

The Plasma Proteins: Structure, 
Function, and Genetic Control 
Second Edition 
Edited b y  
FRANK W. PUTNAM 

Volume 4 
1984,432 pp., $65.0011SBN: 0-12-568404-5 
Subscription price: $55.00* 
CONTENTS: F. W .  Putnam, Progress in Plasma Proteins. F W .  Put- 
nam, Alpha, Beta, Gamma, Omega - The Structure of the Plasma 
Proteins. H . G .  Schwick and  H Haupt, Human Plasma Proteins of 
Unknown Function N .1 .  Anderson, R .  P. Tracy, and  N.G Anderson, 
High-Resolution Two-Dimensional Electrophoretic Mapping of 
Plasma Proteins. J .U.  Baenziger, The Oligosaccharides of Plasma 
Glycoproteins. Synthesis, Structure, and Function. R . F  Doolittle, 
Evolution of the Vertebrate Plasma Proteins W C Barker and  F. W 
Putnorn, Appendix: Amino Acid Sequences of Plasma Proteins. 
References included in each chapter. Index. 

Academic Press, Inc. 
(Harcourt Brace Jovanovich, Publishers) 
Orlando, Florida 32887, U.S.A. 
24/28 Oval Road, London NWI  7DX, U.K 
-- 

Orlando SanDiego NewYork London Toronto Montreal Sydney Tokyo 

For Fastest Service CALL TOLL FREE 1-800-321-5068. To Place An 
Order From Florida, Hawaii, Or Alaska CALL 1.305-345-4100. In the 
U . K .  CALL (01) 300-0155. Credit Card Orders Only. Send payment with 
order and save postage and handling. Prices are in U.S. dollars and are 
subject to change without notice. 
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The Receptors 
Edlted b y  
P. MICHAEL CONN 

Volume 7 
1984,672 pp., $78.0011SBN: 0-12-1 85201 -6 
Subscription price: $67.00* 
A major goal  of this treatise is to identify similarities and differences 
between receptors and receptor-mediated systems. The degree of 
similarity in groups of receptor-mediated systems is obvious within 
disciplines, but less evident to those from differing fields. Accordi~ lg-  
ly, the volumes in this treatise will deal with receptors selected from a 
wide variety of disciplines. Endocrinologists, enzymologists, sensory 
physiologists, biochemists, and others will learn of in-house and inter. 
disciplinary research in this and future volumes of The Receptors. 

Forthcoming. . . 
Volume 2 
July 1985, c .  338 pp., in preparation 
ISBN: 0-12-1 85202-4 

Oxidative Stress 
Edited b y  
HELMUT SIES 
June 1985, c .  476 pp., in preparation 
ISBN: 0-1 2-642760-7 
CONTENTS: H Sres, Oxidative Stress, Introductory Remarks. 
Models Used with Cells and Tissues: D. Schulte-Frohlrnde 
and  C von Sonntog, Radiolysis of D N A  and Mode!  Systems in the 
Presence of Oxygen.  R 1. Willson, Organic Peroxy Free Radrcals as 
Ultrmate Agents in Oxygen Toxicity. H. Sies, Hydroperoxides and 
Thiol Oxidants in the Study of Oxidative Stress in Intact Cells and 
Organs. M T Smith, C.G. Evans, H. Thor, and  S Orrenius, Quinone- 
Induced Oxidative Injury to Cells and Tissues. D.J. Reed, 
Nitrosoureas I A. Clark a n d  W B. Cowden, Antimalarials D.P 
Jones, The Role of Oxygen Concentration in Oxidative Stress: 
Hypoxic and Hyperoxic Models. E D Wills, The Role of Dietary 
Components in Oxidative Stress in Tissues. Processes Elicited by 
Oxidative Stress: C. Richter a n d  B. Frei, Ca2' Movements In- 
duced b y  Hydroperoxides in Mitochondria. R Brigelius, Mixed 
Disulfides: Biological Functions and Increase in Oxidative Stress. H 
Kappus, Lipid Peroxidation. Mechanisms, Analysis, Enzymology 
and Biological Relevance. E Codenas, Oxidative Stress and Forma- 
tion of Excited Species A .  Stern, Red Cell Oxidative Damage. M . N  
Harners and  D. Roos, Oxidative Stress in Human Neutrophilic 
Granulocytes: Host Defence and Self-Defence. G. Cohen, Oxidative 
Stress in the Nervous System. 1. Floh;, R.  Beckrnonn, H Grertz, and  
G .  loschen, Oxygen-Centered Free Radicals as Mediators of Inflam- 
mation F Marks and  G. Furstenberger, Tumor Promotion in Skin: 
A re  Active Oxygen  Species Involved? References at the end of each 
c h a ~ t e r .  Index 

Biological Membranes 
Volume 5 
Trigger Processes in Cell Biology 
Edited b y  
D. CHAPMAN 
1984,504 pp., $75.0011SBN: 0-12-168546-2 
Biomembrane research continues to be highly topical and active. The 
fifth volume in this established series contains reviews of topics of cur- 
rent research interest. Wi th the general theme of discussing trigger 
processes involving biomembranes, the chapters cover biophysical 
studies, ion transport systems and cellular activation, visual transduc- 
tion and other trigger systems involving receptor molecules such as 
the acetylcholine receptor Addit ional chapters on other subjects of 
current interest and also novel techniques will ensure that this volume 
will appeal to a wide variety of researchers and graduate students in 
biochemistry, biophysics and cell biology. 

'Subcription prices for individual volumes are val id only on orders for 
the complete set received before the publication of the last volume. 
Subscription prices are not valid in Australia or N e w  Zealand 
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5: 
Drawing on the resources 
of Hewlett-Packard and 
Genentech, we help you 
achieve the results you are 

*6 looking for, increase your 
productivity, and speed up 
your progress. 

We listen to your problems.. . 
and solve them! I 
HP Genenchem-your 
partner in the growth of 
modern biotechnology. 

HP GENENCHEM 
CAUCCUUCACCUCAAAAUCACAACUCUCACGAAAUC 

460 Point San Bruno Blvd. 
South San Francisco 
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CA 94080 
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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- 
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Our Responsibility to Young Scientists 
"We usually do get very good young people here; and they keep us alive 

with their ideas." This statement by Fred Sanger of the British M.R.C.'s 
Laboratory of Molecular Biology in Cambridge states succinctly what 
young scientists mean to good research: a lifeline of ideas and a reservoir of 
talent. 

The training and promotion of young scientists is one of the principal 
aims-and a statutory requirement- of the Deutsche Forschungsgemeins- 
chaft (DFG). As an institution, the DFG can provide only a skeletal 
framework for the education of the next generation of scientists. Its 
activities, however, play an important part in initiating and maintaining the 
personal contacts, relationships, and experiences that must add the flesh to 
the bones. 

Our estimate is that approximately 55 percent of the DFG's total budget 
in 1983 (898 million deutsche marks) went directly to the benefit of young 
scientists. Of the more than 10,000 research assistants working in DFG- 
funded projects, 90 percent or more were students, graduates, or post- 
doctorate research scientists. They were employed full time or part time in 
projects directed by experienced scientists who assumed responsibility for 
the project, its funds and, consequently, its participants. 

This is an important point. Doing good research requires more than 
knowledge. Initiative, willingness to work hard and long, and the ability to 
cooperate and communicate one's ideas are just as crucial. In this respect, 
research is similar to a trade-it should be learned from a master. Many of 
the scientists from all disciplines who contributed to the DFG's report 
"Forschung in der Bundesrepublik Deutschland" acknowledge how impor- 
tant for them were the examples of their teachers, together with their hints, 
ideas, criticism, and encouragement. 

Senior scientists have a special responsibility. Personal contacts with 
students-in spite of the almost insurmountable problems caused by the 
overcrowding of our universities-are the necessary beginning. Later, a 
researcher's graduate student and post-doctorate research scientist must be 
carefully and responsibly guided, their inclinations and opportunities being 
given priority over one's own particular research interests. The best 
academic teachers are those whose students surpass them, and Sir Howard 
Florey, whose name will always be linked with the benefits of penicillin, 
held the training and promotion of younger scientists to be the most 
important task of their older colleagues. 

Among the programs that the DFG offers to young scientists, I think the 
Heisenberg Program is the most notable. These are fellowships that are 
granted to researchers after their habilitation for a maximum of 5 years; they 
enable the young scientists to continue their research at a place of their own 
choice (at home or abroad), unhampered by other duties in what is hopefully 
one of the most productive phases of their career. Intended to alleviate the 
difficult situation caused by the abrupt termination of the rapid increase in 
the number of university jobs, the Heisenberg Program has so far proven 
very successful and has been widely acknowledged. Thanks to the high 
standards of the selection committee, Heisenberg fellows enjoy a high 
reputation and have very good chances of finding satisfactory positions. 

The DFG's efforts on behalf of young scientists, varied as they are, make 
sense only if scientists who take the risk of entering a research career have 
reasonable prospects of attaining a permanent position. Public and private 
institutions have a part to play here. With a little effort and imagination, the 
creative potential of a whole generation of scientists can surely be put to 
good use in research, industry, or trade. Encouraging the development of 
the abilities and the initiative of these young scientists is one of the soundest 
investments in the future that we can make.-EucE~ SIEBOLD, President, 
Deutsche Forschungsgemeinschaft, Kennedyallee 40, 0-5300 Bonn 2,  Fed- 
eral Republic of Germany 






