
The head of a European genome program says that the "shotgun se- 
quencing of the hwnan genome" proposed by "J. Craig \tenter and his 
colieagues" deserves "a demarche" that includes sequencing the 
"m g e m . "  Studies finding an "association of the DRDZ A I allele 
with alcobkmi'are defended.And might German and American chem- 
istry instructors benefit from swapping some "teaching stmtegies"? 

Retro-Laser In his article, "Engineers 
dream of practical star 

flight" (News of the Week, 7 Aug., p. 765), 
James Glanz did not mention the 199 1 sci- 
ence fiction novel The Mote in God's Eye 
by Larry Niven and Jerry Pournelle, in 
which laser-launching cannons and a light 
sail used for interstellar travel are imagined. 
One possibility described in the book, but 
not in Glanz's article, is the use of the light 
sail for military purposes. Maybe the U.S. 
Department of Defense is working on it. 

Ann Schaeffer 
LEDA Systems, Inc., 14785 Preston Road, Suite 
550, Dallas, TX 75240, USA. E-mail: annsch@ 
ledasys.com. 

Neural Net I would like to clarify 
Wizard some features of the pro- 

gram NeuroShell Easy de- 
scribed in "Neural nets for novices" by 
John Wass (Science's Compass, 7 Aug., p. 
789). First, our Turboprop2 paradigm is 
not based on the General Regression Neu- 
ral Network (GRNN), although GRNN is 
also in the package. Second, the software 
is not iust for novices. It is true that users 
of older algorithms are accustomed to 
fine-tuning controls. Our Web site (I) ,  $ 

2 
however, has many testimonials by neural 

5 net professionals praising our newer algo- 
rithms that do not require "tweaking" to 
make them classify and predict accurately. 
Finally, Wass emphasizes what he per- 
ceives is an absence of cutting and pasting 
ability. Although the software does not ed- 
it the raw data (most raw data is kept in 
spreadsheets or other editors, anyway), it 
has full facilities for cutting and pasting 
graphs and predictions to other programs. 
One can use the standard right mouse click, 
as documented in the Instructor wizard. 

Steven A. Ward, 
President, Ward Systems Croup, Inc., Executive 
Park West, 5 Hillcrest Drive, Frederick, MD 21703, 
USA. E-mail: wardsystems@msn.com 
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Beetle Juice Frank C. Schroder et al. do 
well to recognize a natural 

combinatorial library in beetle pupal secre- 
tions ("Combinatorial chemistry in insects: 
A library of defensive macrocyclic 
polyamines," Reports, 17 July, p. 428). But 

contrary to enthusiastic remarks in the ac- 
companying News article by Luis Campos 
("Building a better bug repellent," p. 321), 
other natural libraries exist, although they 
may not have been titled as such. Combina- 
torial arrays include polyphenolics [for ex- 
ample, poly(tannin)s and lignin] and poly- 
isoprenoids (for example, terpenes). These 
arrays are often involved in plant defenses 
(1, 2) and so are comparable in role to the 
newly discovered cyclopolyesteramine li- 
brary for pupal self-defense. 

One reason the phytochemicals have 
eluded apprehension as libraries may be 
the nature of linking bonds, which are 
variable as to type, site, and number of 
such links on each "mer" in an oligomer 
or polymer. (1, 2) To date, the complexity 
of combinatorial phytopolymer arrays has 
frequently been viewed as evidence of 
startlingly crude or unaudited synthetic 
pathways. As one might expect, pupal se- 
cretions were also conceded to be possibly 
the result of a "sloppy" pathway, as men- 
tioned by Campos. 

Biological defense is evidently served 
well bv looselv ordered chemistry: "Ran- 

Squash beetle 
pupae, master 
chemist 

dom" chemical ar- 
rays have eluded de- 
velopment of resis- 
tance by natural foes 
for unknown ages. 
The use of defensive 
arrays not only by 
disparate phyto- 
chemical pathways 
suggests that human 
medicinal formula- 
tions could benefit 
from this strategy, 
too. Moreover, where 

many randomly linked products are need- 
ed, "sloppy" pathways are economical: 
Lignin biosynthesis (which has a reason- 
ably well-understood mechanism) (2) uses 
few enzymes. 

What other functions rely on l i-  
braries? Given the olfactory qualities of 
terpenes, it seems possible that combina- 
torial arrays also contribute to reproduc- 
tion-related messages such as phe- 
romones, scents to allure pollinating in- 
sects, and the like. One wonders how 
many mysteries of physiology would be 
solved simply by recognizing that a com- 

binatorial library is present. 

Frank R. Denton Ill 
Senior Staff Scientist, Motorola Energy Systems 
Croup, 1750 Belle Meade Court, Lawrenceville, CA 
30043. USA. E-mail: erd006@email. rnot.com 

Response 
We are basically in agreement with the 
points expressed in the thoughtful letter by 
Denton. What struck us as special about 
the squash beetle defensive secretion is the 
simplicity of the chemistry leading to the 
formation of the polyazamacrolide library. 
With the use of only three homologous 
precursors and a single reaction (esterifica- 
tion) to join the monomeric units, the en- 
tire array of large-ring defensive com- 
pounds is generated. It is conceivable that 
no more than a single enzyme is responsi- 
ble for the indiscriminate assembly of the 
entire set of macrocycles. In addition, we 
see no evidence for any post-assembly en- 
zymatic transformations. These insects, 
therefore, practice combinatorial synthesis 
in what might be its most elementary form. 

Of course, in a sense, many natural 
product mixtures can be viewed as having 
been assembled combinatorially. The mix- 
ture of isoprenoids found in a typical plant 
essential oil would be a good example. 
Such plant "libraries," produced from a sin- 
gle building block, gain most of their chem- 
ical diversity from the subsequent enzymat- 
ic modification of the primary combinatori- 
a1 products (geranyl pyrophosphate, farne- 
syl pyrophosphate, and so forth). An essen- 
tial oil-which contains only a small subset 
of the almost unlimited number of ter- 
penoid compounds possible-is, therefore, 
not entirely analogous to the insect-pro- 
duced secretion which we have described. 

We are confident that other examples 
of randomly assembled mixtures derived 
from a single precursor or from a small set 
of closely related precursors will be en- 
countered in nature. Our suggestion is that 
only such collections of compounds be 
designated as natural combinatorial li- 
braries. 

Jerrold Meinwald 
Department of Chemistry, Cornell University, 
Ithaca, NY, 14853-1301, USA. E-mail: fs31@cor 
nell.edu 

Thomas Eisner 
Section of Neurobiology and Behavior, Cornell 
University 

Frank Schroder 
Department of Chemistry, Cornell University. E- 
mail: fs31@cornell.edu 

Melting, Maybe In his article "Signs 
of past collapse be- 

neath Antarctic ice" (News, 3 July, p. 17), 
Richard A. Kerr quotes Michael Oppen- 
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heimer's recent review 
of the status of under- 
standing of the West 
Antarctic Ice Sheet 
(WAIS) and its stability 
(1). According to Kerr, 
"[Oppenheimer] con- 
cluded from the erratic 
behavior of late that its 
[the WAIS's] most like- 
ly fate is disintegration 
during the next 500 to ROSS ice shelf: 
700 years, greatly ac- Stay awhile? 
celerating sea-level rise 
beginning in the 22nd centufy." Kerr sug- 
gests that Oppenheimer provided one of 
several "alarming recent predictions." Op- 
penheimer discussed three possible future 
scenarios for the WAIS, and his assessment 
was that the scenario summarized by Kerr 
has the highest relative likelihood but, as 
noted by Oppenheimer, with low confi- 
dence. Oppenheimer started the discussion 
of possible future scenarios with the state- 
ment: "It is not possible to place high con- 
fidence in any specific prediction about the 
future of [the] WAIS." 

C. J. van der Veen 
Byrd Polar Research Center, 1090 Carmack Road, 
Columbus OH 43210-1002, USA. E-mail: van- 
deween.l@osu.edu 
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Learning from In his article 

Others "U. S.-style universi- 
ties for Germany?" 

(News & Comment, 19 June, p. 1826), Mar- 
tin Enserink describes Germany's movement 
toward infusing private (partially public- 
supported) universities into its existing tradi- 
tional higher education structure. This infb- 
sion may eventually result in institutions of 
higher education that operate more like 
those found in the United States. While the 
higher education system in Germany may 
learn from us, our system can also learn 
from some of Germany's present practices, 
especially related to teaching strategies em- 
phasized in beginning college-level chem- 
istry or other science courses- 

For example, our recent study of teach- 
ing behaviors practiced by faculty and 
teaching assistants in beginning college 
chemistry education in the United States 
(11 concluded that more than 95% of labo- , , 
ratory instructional time is spent in instruc- 
tors responding to students' procedural 
questions. Many students even believe that 
responding to these kinds of questions is 
the major role of the instructor. Thus, stu- 
dents spend little time reading and inter- 
preting directions before, during, and after 
each 3- to 4-hour laboratory class per 
week. They also spend little time in draw- 

ing conclusions from the data collected and 8 
virtually no time in addressing the scientif- 
ic and social significance of the laboratory 
findings. 

We also observed and analyzed the 
teaching done by "overseers" during be- 
ginning college chemistry laboratories in 
Germany. Examples of effective practices 3 
were students spending from 20 to 25 
hours per week engaged in laboratory set- 
tings planning for and carrying out real in- 
vestigations. Overseers did not respond to 
procedural questions, and students met 
with them and the department chair for 
oral examinations on knowledge learned 
from the laboratory experience. On a vol- 
untary basis, these students attended only 
three or four lectures each semester. 

As an example of an ineffective prac- 
tice, the laboratories were pretty much 
limited to classical qualitative analysis 
without the use of analytical instrumenta- 
tion or computers. These "tools" are left 
for more advanced courses. 

Our recommendation is for German in- 
stitutions to not "throw out the baby with 
the bathwater"; that is, they should contin- 
ue emphasizing active and extensive stu- 
dent participation in scientific investiga- 
tions. but also adopt some of our more 
useful instructional laboratory practices. 

At the same time. we in the United 
States need to place more emphasis on stu- 
dent inquiry and involvement in the in- 
structional process. New curricula like 
MC2 and Modular Chemistry could take 
chemistry instruction in the United States 
in this more effective direction (2). 

Frank X. Sutman 
Temple and Rowan Universities, Classboro, NJ 
08028-1 701, USA. 
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A "Humouse" In their commentary 

Project "Shotgun sequencing of 
the human genome" 

(Science's Compass, 5 June, p. ~ 1540), J. 
Craig Venter and his colleagues once more 
create a sensation by announcing that a 
new industrial entity is aiming to sequence 
the whole human genome in 3 years at a 
cost of $300 million, a small amount in 
comparison to those of other efforts. 

There are two key elements to this pro- 
ject. First, a new generation of sequencers 
will be launched by Perkin-Elmer Corp., a 
partner in the project. Second, a global 
"shotgun" approach to sequencing will be 
attempted. 
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