
From the beginning, the establishment 
and maintenance of U.S. uublic higher edu- 

An exchange of letters explores the "tension between privatization cation has been supported from G o  main 
and the public domain in the use of r~enomic data." A writer ex- sources: (i) principal and income from pub- - 
plains why the "end of public higher education" is upon us. How lic lands set aside, and in some cases pri- 

vately donated, for the support of education; 
"rising atmospheric carbon dioxide" affects "soil fungi" and "total and (ii) direct appropriations by the states. 
microbial biomass and bacterial composition" is examined. And Beginning with World War 11, the support of 
"subchrons" are said to have "important implications ... for providing bas& science and of some applied science, 
a better understanding of the origin of the geomagnetic field." 

Patenting The recent Review commen- Response 
Genes tary by Michael A.  Heller Both sides of this debate suffer from the 

and Rebecca S. Eisenberg absence of empirical evidence to support 
(Science's Compass, 1 May, p. 698) is a predictions about whether owners and 
comprehensive analysis of the tension be- 
tween privatization and the public domain in 
the use of genomic data. One of the ques- 
tions raised is, Given the complexities of the 
situation, would the companies owning 
gene-related patents and their potential li- 
censees work out mutually beneficial licens- 
ing agreements? We believe the answer is yes. 

The actual and potential investments of 
various pharmaceutical companies in the 
genomics area has been reported as being 

users of genomic patents will be able to 
overcome the barriers to licensing that we 
discuss in our commentary. Alhough many 
pharmaceutical firms have invested sub- 
stantial sums in "one-stop shopping" 
transactions to obtain access to large 
databases of, as yet, unpatented genomic 
information, this fact does not indicate 
that these firms will manage to collect 
rights to fragmented and overlapping ge- 
nomic patents from multiple owners (al- 

tens and even hundreds of though it does provide compelling evi- 
millions of dollars dence that such patents are unnecessary to 
This is an indication promote investment 
that companies that in genomics). Nor 
are not owners of, do high litigation 
or licensees under, costs ensure that in- 
gene-related patents tellectual property 
will be reluctant to owners will "arrive 
abandon the use of at workable licens- 
genes or gene fragments ing arrangements " 
covered by those patents In Most negotiation 
that case, the patent owners will breakdowns are not 
be hard-pressed to ignore any ac- litigated, other ne- 
tivity they see as infnnging on gotiations never 
their uatent claims On the other even begin because 
han&companies accused of in- Can mutually beneficial ticens- of the hygh costs of 
fringement will have the option ing agreements be worked out? identifying multiple 
to challenge the validity of patent owners. We are par- 
claims that they reasonably believe to be in- ticularly concerned about the deterrent ef- 
valid and to similarly challenge the scope of fect of high transaction costs on the use of 
patent claims asserted against them. A full- patented genomic information in academic 
scale patent suit can cost each side several and other fundamental research for which 
million dollars and be extremely disruptive. the ultimate commercial value is remote 
Hundreds or even thousands of genes and and speculative. The Patent and Trademark 
gene fragments will probably be patented. Office appears to share the optimism of 
Even given the possibility for consolidat- Fried and Watson. We remain agnostic, but 
ing some of the litigation, the economics 
of frequent litigation are daunting. Fur- 
thermore, the outcome of litigation can be 
difficult to predict. Therefore, it is likely 
that the parties involved will be highly 
motivated to arrive at workable licensing 
agreements. 
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are rather less sanguine. 
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The End of Five years ago, I wrote 
Public Higher a piece entitled "The 

end of public higher ed- 
ucation?" (Letters. 24 

Sept. 1993, p. 1661). I now remove the 
question mark. Here is why. 

especially in medicine, marine resources, 
and technology, has made several of the 
"public ivies" true research universities. Re- 
cently, support from state government- 
long the main source for the central budgets 
of these institutions-has been in a steady 
decline. Five years ago, it was only 35 to 
40% of the total budget from legislative ap- 
propriations. Today it is often less than 20%. 
There has also been increase in microman- 
agement from state capitals. 

Serious consequences already are 
emerging. On the eve of the next big pop- 
ulation bulge of college-age students, the 
slots in the state institutions will simply 
not be there. Tuition charges--once free or 
nearly free at state and city universities- 
have been growing much faster than infla- 
tion, financial aid, or family incomes. 
More and more nontenured, low-paid tem- 
porary instructors with heavy teaching 
loads are staffing the state-supported insti- 
tutions. The percentage of students who 
work full time is sharply increasing. 
Growing rapidly is severe denial of access, 
esueciallv for middle- and lower-income 
students, single mothers, and minorities. 
Changes in funding available to students 
compound the problem. 

It gets worse. State legislators and 
higher-education coordinating authorities 
have begun, as a basis for appropriations, 
to impose performance measures on state 
colleges and universities. These will, if not 
handled right by academia, be the coup de 
grace to public higher education. 

What to do? At the heart of the acade- 
my's response must be a credible analysis 
of the difficult questions. Are there some 
things that are unmeasurable? Must all 
measures be numerical? What numerically 
measurable indicators taken together give 
a reasonably reliable measure of perfor- 
mance? Can we convince legislators that 
measurable successes in research and pub- 
lic service should figure in accountability? 
Can we prove that we don't shield incom- 
petence with tenure? Aren't the estab- 
lished peer-review standings sufficient 
measures and, if not, how can they be im- 
proved or used effectively? With these 
questions answered, constructive proposals 
must be made by the institutions them- 
selves. 

Surely academia has the wit to reverse 
this trend. 
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Elevated In their report "Im- 
Atmospheric C02 pacts of  rising at- 

mospheric carbon and Soil Biota dioxide on model 
terrestrial ecosystems" (17 Apr., p. 441), T. 
H. Jones et al. found that elevated atmo- 
spheric carbon dioxide (C02)  alters the 
composition of soil fungi and Collembola, 
but has no effects on total microbial 
biomass and bacterial composition in 
model Ecotron ecosystems. 

Plant production in many terrestrial 
ecosystems is nitrogen (N)-limited and el- 
evated C 0 2  generally stimulates plant 
growth, carbon allocation below-ground 
and strengthens the plant N sink, intensify- 
ing plant-microbial competition for N in 
soil (I). Enhanced C inputs and reduced N 
availability in soil may result in a surplus 
of C relative to N and thus benefit fungi 
over bacteria (2), leading to a soil micro- 
bial community of greater fungal domi- 
nance (3). 

Collembolan grazing of mutulistic, 
pathogenic, and saprophytic fungi may be- 
come more important in regulating micro- 

bial community structure and plant-mi- 
crobe interactions (4) and potentially in 
feed-back to elevated C 0 2  by modifying 
decomposition, nutrient cycling, and plant 
community structure. The results observed 
by Jones et al. may therefore be the result 
of C and N interactive controls on micro- 
bial community structure and activity re- 
sulting from elevated C02 .  These model 
ecosystems may thus reveal C- and N-me- 
diated microbial feedback mechanisms 
important in natural ecosystems under ele- 
vated C02.  
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Geomagnetic In their report "Lake 
Reversals Baikal record of conti- 

nental climate response to 
orbital insolation during the past 5 million 
years" (7 Nov. 1997, p. 11 14), D. F. Williams 
et al. present a sedimentary record of biogenic 
silica fkom Lake Baikal in Siberia. Magnetic 
polarity reversal data provided age control 
points that were used to arrive at a constant 
and continuous sedimentation rate of 4 cen- 
timeters per thousand years. In figure 1A of 
the report (p. 11 15), a reference geomag- 
netic polarity time scale shows a number 
of short periods of normal polarity that do 
not appear in the references (I) listed in 
that figure. These periods appear to be 
based on the magnetic inclination record 
derived from the Lake Baikal samples, but 
are not shown in another publication relat- 
ed to the Baikal Drilling Project (2). 
"Events" at about 0.85, 1.2, and 2.4 mil- 
lion years ago appear to be the Kamikat- 
sura, Cobb Mountain, and "X" subchrons, 
respectively (3). Normal events at about 
1.55 and 2.03 million years ago do not ap- 
pear in reference geomagnetic polarity 
time scales. The latter may argue for a 
split Reunion Event (4), although only a 
single event has been dated at 2.14 million 
years ago in the "type locality" (5). 
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THE 1-MILLION-PIXEL NOW-THE PERFECT TOOL 
DIGITAL CAMERA SYSTEM FOR TELEMEDICINE. 
No matter what your photo You can capture two or 
miaowopy application, you three-dimensional still or 
cannot get better image moving images directly to 
quality at a lmer price than your PC Mag or laptop and 
with a Pixera digital camera then manipulate, organize, 
system. In fact, to match archive, and communicate 
Pixera's millionpixel resolu- those images via video con- 
tion, you would have to ferencing or e-mail. A new 
spend at least 5 times as W card makes the system 
much. And Pixera gives you unbeliwably easy to install 
every-thing you need indud- and to use. For more infor- 
ing a full suite of application mation, visii our web site at 
software so you can vkual- www.pixera.com or call toll- 
ize, create and communi- free 1-8884 PIXERA. 

All Images were captured at 1280 x 1024 ptxels wtth a Pxera Profess~onal D g t a  Camera mounted on 
a mcroscope w ~ t h  a standard C-mount adapter 
140 Knowes Dnve, Lor Gatos. CA 95030 w ptxera com Q1998Pxera Corporaton. 
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