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The tr-r membranes 
with a memry 
GeneScreen PlusTM 
GeneScreenPlusm is the new 
transfer membrane that gives 
you not only highest sensitivity 
and excellent band resolution, 
but trouble-free handling as well. 
The slight natural curl of the 
membrane makes it easier to 
select from the package and easier 
to place on a moist surface. After 
drying it returns to its original 
shape to remind you which side is 
carrying the bound material. Wet 
or dry, GeneScreenPlusm is highly 
resistant to cracking, distorting, 
tearing, or shrinking. 
Binding of all sizes of DNA is so 
strong you don't need to waste 
time baking the membranes. No 
need for refrigeration either; just 
keep the box handy on the shelf. 

Colony/P1aqueScreenm Discs 
Colony/PlaqueScreenm Discs have 
all of the performance. and conven- 
ience features of GeneScreen Plusm 
and are precut to culture dish 
sizes. The gentle curl of the discs 
makes them easier to place on 

Our Applications Laboratory is 
available to answer your questions 
about hybridization methods using 
either of these products. Mean- 
while we'll be glad to send you 
detailed information on their per- 
formance characteristics. Simply 
call New England Nuclear or circle 
the Reader Service Number. 

U.S. method of use patent pending 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 8002251572, blex: 94-0996 
Mass. and Internat'l: 61 7-482-9595 
Europe: NEN Chemicals GmbH.D6072. Dreieich. W. Germany 
Postfach 401240,%1. (06103) 8030, blex 417993 NEN D 
NEN Canada: 2A53 46th Avenue. Lachine, Que H8T X 9  
%I. 514-636-4971, Elex 05-821808 O 1983 NEN 

the agar plate without smudging, Circle No. 321 on Readers' Sewice Card 

and moisture causes them to lie 
flat with minimal air entrapment. 
Removal is easier too, because 
they are strong and tear resistant. 

@ New England NuclearQ 
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Demosponge (Halichondria panicea) 
encrusting an intertidal surge channel 
in Torch Bay, Alaska. Sponge mor- 
phology varies in a sophisticated way 
with wave action. In changing environ- 
ments, sponges begin production of 
wave-tolerant tissues more quickly 
than wave-intolerant tissues. This re- 
duces the risk of catastrophic tissue 
loss in an unpredictable environment. 
See page 1478. [S. R. Palumbi, Depart- 
ment of Zoology. University of Wash- 
ington, Seattle 981951 



we're modifviner 
enzyme techhoTogy, 
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 seed or 
application. That's because BMB gives you 
sealed-in reZia6ility-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 EDNA courtesy of Richard J. Feldmann, 
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 

BMB. ..committed to 

Boehrinqw Mannheim Biochemicals 

Circle No. 341 on Readers' Service Card 

- 
7941 p.a BOX CastlY? 5081 Drive 
Indianapolis, IN 46250 
Tel: 317-849-9350 
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Fi ure 1. IBM's robotic control language, AML (A Manu- 
L u r i n g  Language,, is used in all robotic systems that 

IBM markets. Shown here is the high-end product, the 
IBM 7565 Manufacturing System, which represents 

leading-edge technology in intelligent robotics for co@x 
assembly This system is contrded by an IBM Serws/l 

computer that monitors manipulator position and sensory 
feedback 50 times per second, making real-time adjust- 

ments if necessary. 1BM's mid-range roducts use 
AML/Entry, a simplified version of AML, erdling them to 

be programmed with IBM Personal Computers. 

Figure 2. This display from the AML/Entry 
Application Simulator is used to check the 
logic and efficieracy cf an AML/Entry pro- 

g r a m  display the robotic arm nuznipulation 
(from above), and provide timing estimates. 

Manufacturers everywhere face increas- 
ing pressure to produce products of higher 
quality at lower costs. Today, programmable 
robotic systems, with their ability to adapt to 
diverse manufacturing environments, are tools 
that help meet this challenge. 

More than a decade ago, when IBM 
researchers began investigating flexible automa- 
tion, they noted that control of manipulation was 
only one aspect of successful robotic applica- 
tions; related tasks included terminal and 
storage input and output, communications, and 
computation. To integrate all these tasks, they 
designed a new general-purpose computer 
language and extended it with functions needed 
to control a robotic system. 

The language that evolved, AML 
(A Manufacturing Language), is the most 
advanced robotic control language commercially 
available today. 

In addition to robotic commands such as 
MOVE, SPEED, and MONITOR- which control 
motions @rough sensory feedback -AML has a 
wide range of communications and data process- 
ing capabilities. 

AML is able to support different levels of 
user sophistication because of its structure: a 
powerful base language designed for functional 
enhancement through subroutines and applica- 
tion packages. For example, the GRASP sub- 
routine found in many assembly applications is 
written in AML but is used exactly as if it were a 
primitive command. Experienced programmers 
can combine the existing base commands to 
construct higher-level routines. 

AML is an interactive language. It pro- 
vides the user with the ability to stop a program, 
check the logical and physical status of the sys- 
tem, change the program, and continue execu- 
tion. This is critical for efficient development of 
robotic applications, which must deal with the 
variability of the real world. 

AML has proved to be well adapted for 
implementing a wide variety of operator inter- 



Robotic Control 
L a n g u e  

RETURN (value) 
BRANCH (label) 
QUIT ltolevell - 

n = AGGSIZE (<: al, ..., arr::.) 
I = LENGTH (sfringi . .. . . ln ::. =- LENGTH (*:: string I ,..., stringn :>) 

MOVE 
FREEZE 
STARTUP 1 
SHUTDOWN 
MONITOR 

3obotic and sensor I/O commands 

jystem ~nterface commands 

LINESTOP (flag, subrid, stmntno) 
val = BREAK (el, ..., ek) 
val = LOAD (filename) ALLOCATE (filename. reclen, nrecords) 

CLOSE fiochannel) 
DISPLAY (vaf 1, ..., valk) Figure 3. Example of some of the 
ERASE (filename) AML commands that make the lan- 

+ - /* guage good for programmable 
? $ &  automation. In addition to robotic 

commands, AML provides an 
abundance of communications and 
data processing commands. 

Iata processing commands 
II 

Iperators 

aces, including a menu-driven display screen writer subassemblies in an automated plant the 
ind the common "guiding through the motions" size of two football fields. In other sites through- 
nethod. In the latter, the operator moves the out the world, IBM robotic systems are used in 
nanipulator through the steps of a task by using such applications as testing circuits, producing 
1 hand-held, push-button pendant. After the cables, and assembling printer type chains. 
~perator completes the steps, the system auto- Many IBM scientists, engineers, and 
natically writes an efficient program in AML. programmers contributed to the development 

IBM uses its own robotic technology. For of the innovative robotic control language, AML. 
nstance, IBM is working on computer-integrated Their contributions are only part of IBM's 
nanufacturing of typewriters: more than 250 continuing commitment to research, develop- 
lobotic units will put together most of the type- ment, and engineering. =-= =. - - -  - - --- - - - --- 

--0 - 0 -- 0 . 0  

X;i~r afree tt:&rucat urtick < ~ f ~ j t l ' f  II1:tfi 
robotic emlrul languwe. gilenst: zo~ife: 
iRi?# Th.0nw.r J .  IV/atsq W~~se~zrc!~ (Xrtl'cr. 
Dept. 4~II?IlffPP3, f!O, Box I f8  
li>rktc$lcnWetghfu, NY iOSVIE 

igure 4.In the automatic assembly of 
,pe chains for an IBM high-speed 
*inter-one o f  the many exmyks  of 
#M robotic systems at work unthin the 
mpany-an AML program is used to 
bnsult a data base to determine the 
~rrect sequence of type slugs. This 
3plication nalces extensive use of sens- 
y andprummed e m  recovery to 
lsure igh reliability. 

Fi ure 5. This is an excerpt of AML A from thejpgramfor the applica- 
tion shown in igure 4. It directs the 
gripper tc open 0.5 inches while 
uppoaching a feeder for the next slug 
of type. It then moves the gripper to the 
graspins position and grasps the slug 
with a grtpping force of one pound. If 
an uwpected force is encountered 
while approaching the feeder: apppri-  
ate error-recovery adions are take& 
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happened to you? You cul- 

Order now Falcon 
Cat. No. 3072 or 3075 
from your favorite 
laboratory dealer. 
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You Only Need One Flow Cytometer. 

... because what I need 
for my research I need an instrument 
is a state-of-the-art that doesn't limit my 
flow cytometer ability to explore new 
that gives me freedom directions in research. 
of choice. That's why I have the 

CYTOFLUOROGRAF* I I 
Flow Cytometer; 
it gives me: 

Superior resolution along 
with accurate and stable cell I sorting excluslvely with the 

new ORTHO T I 0  Flow Cell. 
owel 

I 
Real-t~me data analys~s with 

mass storage and instant 
protocol set-up using the new 

2140 or 2151 Data Handlers. 

I- 

Exceptional versatility for 
applicatlons In immunology, 

cell klnetlcs, microbiology 
and cell biology. 



That's Why Ort ho Makes Two. 
I 

Antibodies and full service 
technical support to develop 

..- ?. *.+y; @&* 
Ortho Diagnostic Systems lnc. 
Raritan, New Jersey 08869 

Circle No. I S6 .on 'Readers' Service Card 
' 

reader service , . 

Fasi set-up and rapid data 
analysis with "user friendly," 
floppy dlsk software. 



Illustration C3, C4, C5 activation in the classical complement cascade: Activated C1 (Cls), which binds to antigenic sites on the cell surface, cleaves C4 by limited 
protealysis to yieid C4a which is released to the fluid phase and C4b which binds to the surface of the cell. C4b2a cleaves C3 to yield C3a and C3b. The latter binds to the 
cell surface. Complexes of C4b2a and C3b form a C5 convertase (C4bZa3b) that cleaves C5 to yieid C5a, and C5b which binds to the cell surface. 

Increased awareness of the biological and Upjohn Diagnostics' C3a, C4a, and C5a des Arg 
pathological significance cf complement Assay Kits offer sensitivity, specificity, accuracy, 
activation brought the need for sensitive reproducibility, and ease of measurement. Never 
techniques for identifying and measuring before has investigation into complement activa- 
activated complement components. tion been so easy. 
There was no sensitive, commercially-available, 
state-of-the-art means of quantitation until these 
radioimmunoassay kits, based upon methods 
pioneered by Hugli and Chenoweth for C3a and 
C5a (1) and by Gorski for C4a (2), were made 
available by Upjohn Diagnostics. 
These new radioimmunoassay kits now make i t  
possible to directly and rapidly quantitate the 
C3a, C4a, and C5a anaphylatoxins generated 
during complement activation. And use of the 
assays permit even minor changes in activation 
of the classical and alternative pathways of the 
complement cascade to be determined with pin- 
point accuracy. 

For full information, write or call: Dept. J, 
Upjohn Diagnostics, Kalamazoo, Michigan 49001;. 
6161385-71 11. 
Specific for human and certain other primate species. For laboratory research 
use only. Not for human or veterinary clinical use. 

(1) Hugli, T E, and Chenoweth, D E, "Biologically Active Peptides of Comple- 
ment: Techniques and Significance of C3a and C5a Measurement," 
Laboratory and Research Methods in Biology and Medicine, (ed. R M 
Nakamura, W R Dita, E S Tucker Ill: Alan A. Liss, Inc, 1980), pp.443-460. 

(2) Gorski, J P, "Quantitation of Human Complement Fragment C4ai in 
Physiological Fluids by Competitive Inhibition Radioimmunoassay," J .  
Immunol. Methods, (47,1981), pp. 61-73. 

A Division of The Upjohn Company 
(UD83054) November, 1983 
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cations enter solution by hydrogen-cat- 
ion exchange with the soil exchange 
complex (5). The organic anions are typi- 
cally removed from solution in the lower 
soil horizons. When the solution leaves 
the soil, degassing occurs and C 0 2  is 
lost. T h e p H  increases, and the result is a 
Na', K', Ca2+,  M ~ * '  bicarbonate 
stream water with a p H  greater than 5.5.  
Krug and Frink d o  not give sufficient 
attention to the effect of C 0 2  pressure on 
soil solution and stream water chemis- 
try. 

Acid rain adds the additional mobile 
anions s o 4 * - ,  and often NO,- to this 
system. These are strong-acid anions. 
The increased concentration of anions in 
soil solution causes increased concentra- 
tions of cations, again regulated by ex- 
change with the soil exchange complex. 
As the soil solution leaves the soil, de- 
gassing of C 0 2  occurs, but the water 
may contain sufficient H' to  give the 
H + ,  base cation, so4*- stream water 
observed in acidified regions of both 
Europe and North America (6). 

Krug and Frink's hypothesis of land- 
use change does not explain the ob- 
served acidification of lakes and streams 
and loss of fish populations. Apart from 
natural sea spray chloride in coastal re- 
gions, sulfate and nitrate are the domi- 
nant anions in these acidified waters. 
Acid precipitation supplies both. Land- 
use change in the absence of acid rain 
can only affect the concentration of the 
weak-acid anion bicarbonate and organic 
acids. The concentration of organic an- 
ions is negligible in clear waters. Surface 
waters with appreciable bicarbonate 
have a p H  greater than 5.5. Thus land- 
use changes can affect surface waters 
only in the p H  range down to 5.5. Acid 
rain or some other source of strong acids 
is necessary to acidify surface waters to 
a p H  below 5.5 and to cause the resulting 
damage to fish populations. 

RICHARD F. WRIGHT 
Norwegian Institute for Water 
Research, Post Ofice Box 33, 
Blindern, Oslo 3 ,  Norway 
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We are pleased that Johnson et al. 
agree that soil formation is a strongly 
acidifying process that can contribute to 
the acidification of landscapes, includ- 
ing those receiving acid rain. This was 
the major point of our article. Also, 
Seip and Dillon agree that changes in 
land use may be important, although 
Wright argues that such changes cannot 
acidify surface waters below about p H  
5.5. 

However, there are differences of 
opinion about the importance of soil or- 
ganic matter in buffering acidity, as well 
as the effects of deposition of atmospher- 
ic sulfate, and the impact of historical or 
naturally occurring changes in the land- 
scape. In addition, there are some misin- 
terpretations of our statements or their 
emphasis. We welcome the opportunity 
to clarify these issues. 

We agree with Johnson et al. that the 
p H  of a system is an important thermo- 
dynamic parameter. The heart of the 
matter, however, is not the p H  of the 
rain, as Johnson et al. contend. Rather, 
the question is, how much does the rain 
change the p H  of the soil? Any thermo- 
dynamic treatment must include the total 
acids and bases present in the system 
because these capacity factors also influ- 
ence p H .  As Johnson himself noted earli- 
er ( I ) ,  the potential acid neutralizing 
capacity of the geologic materials pres- 
ent in the average landscape is enor- 
mous. Clearly, this is the most important 
process controlling the acidity of water, 
even in areas where acid rain is believed 
to have a great impact: the majority of 
waters in these areas are bicarbonate 
with a p H  greater than 5.5 (2-6) (Table 
1). Even most headwaters in sensitive 
regions are not critically acidified at a p H  
less than 5 (Table 1). 

Johnson ( I )  also noted that the rate at 
which minerals can react with acid rain is 
critical. We agree. In addition, we em- 
phasized in our article that, in sensitive 
areas, the buffering capacity of the thin 
and rocky soils is greatly augmented by 
the humus that typically develops on 
such landscapes. While it was generally 
thought that soil organic matter buffers 
against additions of strong acids only by 
cation exchange, it is increasingly recog- 
nized that the complex solubility proper- 
ties of organic matter intimately influ- 
ence acid buffering capacity both in the 
soil and in water (7-10). The importance 
of organic matter is illustrated by the 
high proportion of humic-colored waters 
in sensitive regions of eastern North 
America and Scandinavia (4, 5, 8,  11, 
12). The proportions are even higher for 
acid lakes: 88 percent of the Norwegian 
lakes with p H  less than 5 in Table 1 are 
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series incubators from 
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These low-cost incubators 
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a breeze. Filters and impel- 
lers dirty? Throw away and 
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chamber? Lift out stainless 
steel shelves. Pop out cham- 
ber interior. Clean. Electronics 
need servicing? It'll only take 
minutes-all components are 
accessible through a remov- 
able top cover. 
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The new 300 series incu- 
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New Horizons for the University 
A new phase is imminent for American research universities, in which 

staggering problems and issues-faltering domestic economic productivity, 
social inequities, unstable foreign relations, and a sagging U.S. share in the 
international marketplace-mandate new applications of serious, creative 
intellectual enterprise. One should not be overly expectant about this, but 
the university's horizon is indeed widening and the potential benefits are 
real. Alliances between universities and other sectors of society are 
multiplying, encouraged by some government funding and tax policies and 
by private sector coalitions such as the Business-Higher Education Forum. 

At my own university the trend is felt at all levels. Locally, we have 
helped to form business-municipal coalitions to confront urban fiscal 
problems; expanded education to foster international trade and exchanges; 
created regional data bases as tools for economic planning and expansion; 
moved toward comprehensive collaboration with school systems; and 
formed a subsidiary Foundation for Applied Science and Technology to 
accelerate movement of knowledge from laboratory to marketplace through 
partnerships with industry. Moreover, we have joined with AT&T Informa- 
tion Systems in a project to create a fiber-optic campus of the future, giving 
us the capacity for quantum growth in versatile and integrated transmission 
of audio, video, and digital information. 

Increasingly, universities enter into arrangements like these with more 
hopeful expectancy than apprehension. It is true that as the partnerships 
multiply the university is presented with a set of deeply introspective 
questions such as how to meet the demands of public service while 
encouraging pure scholarship and preserving culture. The values of autono- 
mous investigation and unfettered research were traditionally held aloof 
from relevance, applications, outreach, and demonstrable public benefits. 
But this stance is now being questioned. Admittedly difficult problems may 
be encountered in business and government partnerships, such as mainte- 
nance of the openness of university research and avoidance of conflict of 
interest, but these issues should be challenges for constructive resolution. 
The problems of society are imperatives for action, and the universities of 
America are an immense public resource. Their leaders have no choice but 
to preserve freedom of inquiry while playing a stronger role-even becom- 
ing a force-in public service and the formation of public policy. 

We must work to ensure that the challenges and opportunities presented 
by universities' burgeoning new relationships will actually broaden and 
enhance their historic role. Among U.S. institutions, the university has 
always stood apart for its ability to accommodate greater diversity within a 
commitment to common principles. In the decades ahead no goal will be 
more important to this nation. Adversarial relations such as those of labor, 
business, and government often debilitate our efforts to compete. In the 
countries of Western Europe and Japan, industrial objectives, national 
economic planning, tax and export legislation, and labor policy are normally 
merged into singular national purpose. Cultural homogeneity is often cited 
as the essential ingredient. 

Nevertheless, our own cultural and economic melting pot is a source of 
vigor, ingenuity, and creativity that can help return the United States to 
economic vitality and international leadership. American business manage- 
ment has a characteristic style, involving negotiation and compromise, 
sometimes faltering, that often leads to breakthroughs. But the advantages 
of diversity are nowhere more impressive than in the American university 
where men and women come together in an atmosphere of collaboration, 
constructive competition, synergy, enterprise, and openness. There is great 
need for the influence of this expansive yet integrated kind of leadership in 
the United States today. Properly managed, universities' growing partner- 
ships with many sectors should add a dynamic new force in the revitaliza- 
tion of A ~ ~ ~ ~ c ~ . - W E S L E Y  W. POSVAR, Chancellor, University of Pitts- 
burgh, Pittsburgh, Pennsylvania 15260 






