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:OVER Scanning tunneling microscope images of an uncoated DNA fragment 
.dsorbed on a singlc-cnrstal gold surface under water. The image, which has been 
epeated in a chevron pattern, is 700 A by 700 A and is viewed at an angle of about 
ISo with respect to the surface. The individual 36 A twists of the helix backbone can 
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Jury decision-making 

W HAT goes on behind closed 
doors as juries make their de- 
cisions (page 1046)? Only 

limited insights into the deliberations of 
juries have been gained from archival 
information and from post-trial inter- 
views with jurors, because trial records 
indicate only what decisions were made 
and not how or  why they were made 
and individual jurors have been found 
to recall the same trial proceedings dif- 
ferently. Mock jury experiments, in 
which criminal trials are simulated, have 
provided more information; they serve 
as experimental forums in which the 
dynamics of jury deliberations can be 
observed and in which theories about 
how juries operate can be tested. Mac- 
Coun rcviews some of the findings of 
these experiments, evaluates the extent 
to which thcy accurately reflect the dy- 
namic processes that occur within real 
jurics, and discusses models for how 
juries function that have been generated 
from these experiments. Lawyers and 
social scientists are attempting to devel- 
op  "scientific" methods for selecting 
jurors who will favor their client in a 
trial and thus are keenly interested in 
determining what happens as juries dc- 
liberate. 

Crocodylian mouths 

T HE fossil record indicates that 
there have been remarkably few 
changes in the structures of teeth 

and jaws of crocodylians throughout 
their history. Both modern and fossil 
teeth are generally sharp and conical 
(like canine teeth) and are well suited 
for capturing and holding prey. The 
jaws are hinged and can open wide and 
then shut down on prey, which is pro- 
cessed little if at all before it is swal- 
lowed. Thus, the discovcry by Clark et 
al.  of crocodylian jaws capable of back- 
to-front movement and of molar-like 
teeth (in addition to  the canine-like 
teeth) in both upper and lower teeth 
rows is a striking departure from the 
norm (page 1064). The specimens were 
recovered from Lower Cretaceous de- 
posits (about 100 to 140 million years 

ago) in Malawi. The addition of a slid- 
ing jaw and molar teeth (which are 
similar in appearance to  teeth found in 
primitive mammals) would have made 
it possible for the Cretaceous crocodyl- 
ians to process their food; they had a 
secondary palate, so they could have 
continued breathing while they were 
"chewing"; their jaw movements proba- 
bly were controlled by adductor mus- 
cles that resembled those found in living 
crocodylians. The diets of these animals 
may have been very different from those 
of their relatives whose mouths were 
less versatile. 

Brefeldin A and antigen 
processing 

T HE antibiotic brefeldin A is prov- 
ing of value in studies of how 
cells process foreign proteins for 

recognition by the immune system 
(page 1072). Cells display antigenic de- 
terminants-portions of foreign pro- 
teins-on their surfaces in association 
with membrane proteins called class I 
major histocompatibility complex 
(MHC) molecules. Cytotoxic T cells of 
the immune system recognize displayed 
antigenic determinants in M H C  con- 
texts and are able to  kill "antigen-pre- 
scnting cells." Yewdell and Bennink re- 
port that proteins are processed inside 
antigen-presenting cells and that anti- 
genic determinants apparently bind to  
M H C  molecules as the latter move from 
sites of synthesis to  the cell surface for 
display; brefeldin A prevents M H C  
molecules from leaving the cell's interi- 
or and thus inhibits antigen presenta- 
tion. In contrast, brefcldin A does not 
interfere with presentation of small pep- 
tides, which appear to  bind directly to  
MHC molecules already displayed on 
the cell surface. 

Malaria immunity 

E XPERIMENTALLY, the best immu- 
nity to malaria has been achieved 
when irradiated sporozoites are 

used in vaccines, but this does not mean 
that the immune response is directed 
against the sporozoite stage of the para- 

site. The malaria parasite has a complex 
life cycle: sporozoites arc introduced 
into mammalian hosts in the bite of a 
carrier mosquito; thcse soon enter and 
mature in the liver; subsequently mero- 
zoites are released and invade red blood 
cells. One target of the immune re- 
sponse appears to be the parasite-laden 
liver cell of an infected individual; this 
cell has now been found to display 
parasite antigens on its surface (page 
1078). Hoffman et al .  report that there 
are many inflammatory infiltrates in the 
livers of immunized animals and that 
among the infiltrating cells are cytotoxic 
T cells; this type of cell can recognize 
parasite antigens on liver cells in a ge- 
netically restricted fashion, probably in 
conjunction with specific major histo- 
compatibility complex molecules on the 
liver cell surface (see previous story) and 
can kill the infcctcd liver cells in an in 
vitro assay. These result suggest that all 
of the pre-red blood cell stages of the 
parasite, and not just the sporozoitc, 
should be considered as candidate anti- 
gens for anti-malaria vaccines. 

Von Recklinghausen 
neurofibromatosis 

R ESEARCHERS are gctting closer 
to  identifjring and cloning the 
gene that causes one of the most 

common inherited conditions of hu- 
mans, von Recklinghausen neurofibro- 
matosis (pages 1085 and 1087). This 
disease affects 1 in 4000 people, and it is 
associated with a gene called NF1. The 
disease is characterized by diverse ab- 
normalities of the nervous system (for 
example, learning disabilities), the 
bones, the eyes, and the skin; affected 
individuals arc also predisposed to cer- 
tain types of tumors. There are many 
mutations and translocations in NF l ,  
suggesting that a rather large genetic 
region may be involved. The general 
location-band q 1 1.2 of chromosome 
17-of N F l  was determined in 1987 
by genetic studies; now, using physical 
mapping techniques, Fountain et al.  and 
O'Connell et a l .  have zeroed in more 
specifically-by an order of magni- 
tude--on the probable location of NF 1 
on chromosome 17. 
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Teaching Statistics to Engineers 

T he competitive position of industry in the United States demands that we greatly 
increase the knowledge of statistics among our engineering graduates. Too many of 
today's manufacturers still rely on antiquated "quality control" methods, but 

economic survival in today's world of complex technology cannot be ensured without access 
to modern productivity tools, notably application of statistical methods. The Accreditation 
Board for Engineering and Technology (ABET) is now considering a proposal to  make 
statistics an integral part of accredited undergraduate engineering programs. This proposal 
needs to be adopted. 

Consider the molding process in which an integrated circuit chip is encapsulated in its 
familiar block of black plastic. The resin must cover the chip quickly, completely, and 
permanently, without disturbing the delicate wires that connect the circuit to the exterior 
metal "legs" which provide electrical contact. Success depends on a host of factors- 
temperature, pressure, mold design, material composition, viscosity, wire size, bonding 
method, and type of machine. 

Each of these factors must be optimized to ensure quality results. But how does one 
find these optimum values? By experimenting with each one in isolation, critical interactions 
might be missed-raising the temperature might yield better results on one mold model but 
poor results on another, for example. On the other hand, attempting to vary each factor in 
all possible combinations could easily drive the number of experimental trials into the 
millions. No wonder that many traditional manufacturers still address only the obvious 
possibilities and hope for the best. Clearly, that kind of "best" is no longer good enough. 
Modern technology demands a far higher level of quality than a seat-of-the-pants approach 
can produce. 

What is needed in this example, and thousands of others like it, is an application of 
methods from the area that statisticians call experimental design. A carefully selected number 
of experimental trials is carried out. In this selection, the factor combinations are chosen to 
allow estimation of the main effects of factors and those interactions judged to be critical by 
the engineer. Then sophisticated statistical methods are used to analyze the dara. Such 
experiments require knowledge of statistics and engineering knowledge of the process at 
hand. It is no accident that today's leaders in quality manufacture encourage the use of 
statistically designed experiments at all stages of their processes-and see to it that their 
engineers have the training needed to succeed in these endeavors. 

What training in statistics do today's U.S. engineering graduates receive? At present, 
most electrical engineers limit their studies of statistical variability to the stochastic processes 
involved in signal processing. Most others, such as civil, chemical, and mechanical engineers, 
can usually get one course in probability and statistics. Industrial engineers are typically 
given more, something between one and three semesters of course work. Despite some 
recent trends toward improvement, courses tend to emphasize the theory of statistics, in 
isolation, without relating it sufficiently to engineering processes. 

Since Japan's universities have similar shortcomings, that country's employers routinely 
provide their engineers with substantial training in statistics. For example, one experimental 
design course taught by a Japanese professional organization lasts 30 days. In contrast, U.S. 
industry generally provides less than one-tenth as much training in experimental design and 
to only a small fraction of its engineers. 

In most respects, the superior training of U.S. university graduates remains a key pillar 
of our economic strength. Unlike the Japanese, whose industries have adapted to short- 
comings in their system of higher education by providing extensive on-the-job training, 
U.S. companies have normally been able to rely on university-based training for needed 
expertise. While the private sector must enhance its own training programs, it is clearly 
incumbent upon our engineering schools to adapt to evolving needs as quickly and 
effectively as possible. Change is never easy. Each addition necessarily displaces some other 
portion of the curriculum. Nevertheless, the adoption of the accreditation proposal by 
ABET would be an important step in ensuring the industrial h ture  of the United States. 
-ARNO PENZIAS, Vice  Presidentfor Research, A TGT Bell  Laboratories, M urray  Hill, NJ 07974 

Teiephane 212-730-1050 or WU ~eley968082 SCHERAGO 
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When you need the instrument fast. 
When your long-term needs are uncertain. 
When you lack capital for new instrumentation. 

USA1 - is The Alternative. 

HPLC .1R . UVI VIS . Sequencers. Synthes~zers . plus much more 

R E N T .  LEASE.  PURCHASE United States 
Analytical Instruments 

7 1511 lndustr~al Road 
San Carlos CA94070 

(41s) 595-8200 
EL-& (1100) 437-9701 
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lntroduc~ng 

S-OLIGOS 
Anti-Sense DNA 

for Experimentation in Living Cells 

FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMATION ON 
OUR OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL 
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ONE MINUTE to accomplish magnetic separation of rosetted ce11.s. 

A new technique can give you a new way of obtaining experimental results. 01; a faster 
and easier way of handling routine preparative procedures. DYNABEADS can give you 
advantages for both new and routine bioseparation applications. 

The simple, reliable, immunomagnetic DYNABEADS separation is very fast. Binding 
and specific rosetting of cells, microorganisms, or organelles, with subsequent magnetic 
separation, can be accomplished in the same test tube. When you combine the speed of 
magnetic separation with the specificity of monoclonal antibody-coated DYNABEADS 
you have a new and powerful research tool. 

DYNABEADS have been used in many biotechnology applications: immunology, trans- 
plantation, cancer research, microbiology, virology, and pathology. 

If your work calls for bioseparations, call for DYNABEADS to speed up and simplify 
your research work. 

Subsidiaries 

U.S.: Dynal, Inc.. Great Neck. NY; Tel. (516)829-0039 
U.K.: Dynal (UX.) Ltd.. New Ferry, Wirral. Tel. (051) 644 65 55 
~apan: -~ ihon Dynal K.K., ~kasaka,  Tokyo, Tel. (03) 585-0225 

Dynal A.S. (International Headquarters) . 
PO. Box 158, Skoyen N-0212, Oslo 2, Norway Distributors 

Tel. (472) 50 78 00 Australia: BDH. Kilsyth. Vic.. Tel. (03) 728 5855 

Fax. (472) 50 58 60 France: Biosys S.A., Compiegne. Tel. (044) 86 22 75 
Germany: DianovaGmbh, Hamburg. Tel. (040) 410 5091 

T~x. 79133 dynal n Italy: Oxoid Italians, Milano, (02) 995 5651 
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Three ways to give yourself 
more time for research: 

I -- Working out the charging of people's 
I salaries to your grants can be quite a 

puzzle. Salaries go up. People come and 
go. Grants have different time frames. 
You want to spend your grants, but not 

PERSONNEL P R O J E C T I O N S  FOR N I H  GRRNT 

A no-nonsense accounting and ordering 
system for investigators and departments. Still typing bibliographies on your 

Type orders into your computer, and let Macintosh? EndNote will do  them for you. 
Grant Manager print them on your You can store up to 32,000 references in 
university's order form. To make future EndNote's database. There's plenty of room for 
ordering even faster, the program records information. For example: up to 32,000 
your orders in vendor catalogs. Reorder 
with the press of a key! Searching is simple and extremely fast. 

Meanwhile, Grant Manager is tracking EndNote works with Microsoft Word, Wri- 
your account balances so that you know 

once a month. 

ic style, and EndNote does the rest: It scans the 
5 12K RAM and hard disk. $425. Demo - paper, finds the citations you pasted, and adds a 

perfectly formatted bibliography to the end of 
your paper. It even replaces the in-text cita- 
tions with numbers or (author, date). 

For Macintosh 5 12KE, 
Plus, SE, I1 or IIx. $129. 

N i l e s  & Associates 
2200 Powell, Suite 765 

Trademarks: IBM: IBM Corp., Macmtosh: Apple Computer Inc., M~crosoft: Microsoft Corporation, WriteNow: Ilcensed to TNaker ,  Corp. MacWrite: Claris C o p .  WordPetiect: WordPetiect C o p  

For Grant Manager or Personnel circle no30  on readers' service card. For EndNote circle no.11 on readers' service card. 



Congress, rather than NASA, in an effort to 

WILL AMERICANS BE 
SCIENTIFICALLY LITERATE 
BEFORE COMET HALLEY 
RETURNS IN 2061? 

Project 2061-a long-term effort 
launched by the AAAS-is des~gned to 
help make the answer "Yes-long before!" 

The first phase of this massive nation- 
wide effort to reform U.S. science 
education has produced six reports that 
recommend in detail what all citizens 
should know about science, mathematics, 
and technology. 

They consist of an integrated report, 
Science for All Americans (AAAS order no. 
89-OIS), by the National Council on Sci- 
ence and Technology Education, and 
reports by five independent panels: 
Biological and Sciences (#89-02S)9 
Mathematics (#89-03S), Physical and 
Information Sc~ences and Engineering 
(X89-04S). Social and Behavioral Sciences 
(#89-05S), and Technology (#89-06s). 

Send orders giving titles and AAAS 
order numbers-and a check, money 
order, or purchase order (made out to 
AAAS)-to M A S  Books, Dept. 2061, PO. 
BOX 753, Waldorf, MD 20604. 

Prices: Science for All Americans: $14.50 
(AAAS members, $11.50), 10-49 copies 
$9.25 each, 50 or more $8 each; each 
panel report: $7.50 members' 
10-49 copies $3.50 each. 50 or more $3 
each; all six reports (order no. 89-12X): 
$35 (AAAS members, $28), 10-49 sets 
$I8, 50 Or more $15'50' (For 
California, add 6% sales tax.) 

PROJECT 2061 

American Association for the 
Advancement of Science 

secure an obiective assessment of whether 
fortuitously shifted to almost exactly the 
expected diamond diffraction angles. 

Our present result-namely the absence 
of any (appreciably) cnrstalline diamond dif- 
fraction feature-has also been verified in a 
preliminary synchroron study of ours at the 
National Synchrotron Light Source at 
Brookhaven. It thus remains for us to deter- 
mine the detailed structure of these interest- 
ing films whose short-range bonding is 
clearly sp3 and whose Raman spectrum 
shows evidence mainly of a broad peak at 
-1550 cm-' (3). 

S. C. Moss 
Department of Physics, University of Houston, 

Houston, T X  77204-5504 

REFERENCES AND NOTES 

1. J. L. Robertson et a1 , Sctence 243, 1047 (1989). 
2. J.  L. Robertson et a1 , In Proceedst~s, M R S  Symposiu~n 

on "Opttcal Marenals Processsg and Sctence," C. Oruz 
and D. B. Poker, Eds. (Matends Research Soc~ety, 
Pittsburgh, PA, In press). 

3. F. Adar, Y. L~fshitz, J W. Rabda~s, unpubl~shed 
data. 

4.  We thank M. Gels for suggesting to us that some of  
our results could be observed on pure slllcon. 

Space Facility 

We are reluctant to allow Eliot Marshall's 
21 April article "National Academy panel 
rejects the case for a mini-space station" 
(News & Comment, p. 282) to stand as a 
record of what the study committee said. 

First, the Commercially Developed Space 
Facility (CDSF) has rarely been considered 
a "mini-space station." In the recent Nation- 
al Research Council (NRC) White Paper on 
Space Policy, the National Academies go on 
record as believing "a station is essential to 
establish the feasibility of human explora- 
tion beyond the Earth'l orbit.m a 
man-tended CDSF would not meet this 
criterion. It is misleading to continuously 
refer to the CDSF as a mini-station; certain- 
ly none of its supporters made that claim 
before the study committee. 

The Academy report is faulted several 
times for "not examining the big station 
with me sme rigor,, with which it examined 
the CDSF. Indeed, the Academies were 
charged by the Office of Management and 
Budget and the National Security Council 
with an aamination of the space 
program in the summer of 1987, and a 
report was issued later that \rear. The present 

charge \,,as to assess the 
for a CDSF prior to the station! 

While the article observes the CDSF had 
support from "budget cutters in Congress," 
a quick reading of the introduction of the 
report would have revealed that the study 
originated at the request of both houses of 

anticipated national needs for microgravity 
processing would exceed likely facilities in 
the period preceding the station. 

The article states that NASA converted 
CDSF high-level endorsements to "a stan- 
dard procurement request." The procure- 
ment process that NASA undertook last 
spring was far from standard, for example, 
no preliminary early phase studies were con- 
ducted or sought. Other erroneous details 
include reference to a private Spacelab 
(which should have read Spacehab), and 
two references to 11  arch-as the release 
date for the report (which should have read 
10 April). 

Aeronautics arid Space Etgirreeririg Board 
Commissiotr otr Et\qirreeritg atrd 

Techttical Systems, 
National Research Coutrcil, 

Waslzit\qtorr, D C  20418  

Response: Former Senator William Prox- 
mire (D-WI), who backed CDSF when he 
was chairman of the appropriations subcom- 
mittee for space, certainly saw it as a "mini" 
alternative to NASA's space station, which 
he called the "space palace." However, un- 
like the big station, CDSF would not permit 
astronauts to stay aboard indefinitely, but 
only for 3-week visits. Advocates said that 
CDSF could be used as a developmental 
outpost until the $16-billion big station 
arrived, especially if the big station were 
delayed beyond the 1996 due date. The 
Academy report assumes that the big station 
will be in place by 1998 and finds no useful 
role for CDSF before then. 

-ELIOT MARSHALL 

Enatton: On age 1556 of  Robert Pool's Research 
News article ''&P~H e uipment roundup dazzles scien- 
tists" (24 Mar., p. the photographs o f  the auto- 
mated purification svstem and the low-level light detec- 
tor were inadvertenily interchanged. 

Enattrtn: In the Research Article "Hvdrogen tunneling 
in enz\me reactions" bv Y. Cha et a / .  (10 Mar., p. 1325), 
the fikt equation in reference 28 on page 1329 was 
incorrectly printed. It should have read 

Enattrtn: In the the caption of  figure 2 on page 59 of  
the Research Article "Purification and characterization of  
mouse hematopoietic stem cells" bv G. J.  S angmde et a / .  
(1 July 1988, p. 58), the last senterice shouPd have begun, 
"BV linear regression analvsis, one splenic colonv was 
f o h e d  per ten hematopoietic stem cells traniferred 

0.095 + 0.08 (SD)].". . . In the same 
sentence of  the last paragraph on page 

60 should have read, "In contrast, transfer of  as many as 
900 Thy-1'" Lin-Sca-1- cells did not save the mice." 

Enahr~n: In William Booth's short article on women in 
science, "Oh, I thought irou were a man" (News & 
Comment, 27  Jan., p. 475), Sallie Watkins' affiliation 
was incorrectly given as the University of  Southern 
California. Her correct affiliation is the University of  
Southern Colorado. 
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LNALYZING ONLY A HANDFl 
OF EIA PLATES PER WEEK 

Use your hands 
to save thousands on a 

Microplate Reader. 
The Model Manual Microplate 
Reader is easy to use and measures 
9 6  wells in less than 5 minutes. Its 
optics are as accurate as the most 
expensive instruments, and it offers 

1 1 1  these features for only 52885: 

A built-in printer that uses 
easy-to-find plain paper. 
An RS-232C computer 
interface. 
Electronic sensing of well 
location. Read wells in any 
sequence. 

. ., ?* Filter changing without tools 

- . .  
in seconds. 

'!33 Built-in thresholding. Parti- 
tions absorbance readings 
into * matrix. 
Operates accurately to absor- 
hances greater than 3.000. 

Evaluate without risk on our 6 0  day trial. Satisfaction 
guaranteed or your rnonev back. 
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Biotechnology and the 
New Agricultural 
Revolution 
Edited by Joseph J. Molnar and Henry 
Kinnucan, Auburn University 
The world's food and fiber production has been 
permanently altered by new ways to manrpulate 
the character~st~cs of plants, an~mals, and 
m~crobes. These innovations have rased 
important questions regarding ownersh~p of 
intellectual property, safety and env~ronmental 
impact, and ways to regulate the new technology. 

This book examines the Impact of b~otechnology 
on agricultural ~nst~tutions, agribusiness, and 
farmers. It also presents new perspect~ves on our 
concept of l~fe or~gins and explores the social 
consequences of this "Green Revolut~on." 

$27 50, AAAS members $22 00 (Include membership number 
from Soence) 288 pp., 1989 AAAS Selected Symposium 108 

Order from: Westv~ew Press, Dept AAAS 5500 Central 
Avenue, Boulder, CO 80301 (Add $2 50 postage and handllng 
for the f~rst copy, 75 cents for each add~tlonal copy, allow 4-6 
weeks for dellvery ) 

Published by Westview Press for AAAS 

2 JUNE 1989 
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PERSONAL BIBLIOGRAPHIC DATABASES 
THE FIRST GENERATION 
PRO-CITE SCI-MATE DMS 4 CITE 

Manages up to 2 rni///on m 100% cornpat~ble w~th 
reference c~tat~ons Stores up Wordperfect. Microsoft Word. 
to 16 000 characters and 100 PC-Wrlte, WordStar 2000. 
Keywords per reference WordStar Professional 
~ o s t  powerful search m Can also be used wlth v~rtually 
capab~l~t~es all other word processors 

m Dozens of predefined output Able to import references from 
Formats, plus the ab111ty to eas.11~ nat~onal databases, other 
des~gn your own add~t~onal b~bl~ography programs, or 
Formats almost any other database or 

text f11e 

NIM PC and Complete Registered System $99m 
comp~tibles Full money-bock guarantee on purchase of 

Registered System 
VAx-vMs Demo System $25" 

vers'on Demo prtce credtted toward subsequent Regtstered System 
Planned for jml 

Outside horth Amerlca add $10 shtpptng charge - 
US funds on a US bank 

Research Software 2718 sw Kelly Street, su~te 181 

(mes ign  2$- Fbrtland. OR 97201 
[503) 796-1368 



YOUR 
NUMBER'S UP 

CAS Registry Number, that is. And now CAS Registry Numbers 
are available on BlOSlS Previews/RN, exclusively through STN 
Internationalm. 

It's BlOSlS Previews8 enhanced with Registry Numbers (RNs) 
issued by the Chemical Abstracts Service Chemical Registry 
System. This new feature allows you to search for chemical 
names without the use of chemical nomenclature or a variety of 
synonyms. Just enter the CAS Registry Number to retrieve docu- 
ments where the chemical appears in the article title or 
supplementary index terms. Or transfer answer sets from the 
Registry file on STN to retrieve additional information from 
BlOSlS Previe ws/RN. 

Approximately 1,400,000 records from July 1980 to date now con- 
tain a CAS Registry Number. Plus, 58,000 substances have been 
identified as derivative compounds. 

Your number is up and available on BlOSlS Previews/RN 
through STN, making your biomedical searching faster, easier 
and more economical. 

For more information contact BIOSIS, Marketing Section, 21 00 
Arch Street, Dept. S689NU, Philadelphia, PA 19103-1399; or 
call toll free 1-800-523-4806 (USA except PA); (21 5) 587-4800 
(worldwide). Or call STN International at 1-800-848-6538, ext. 
3731. 
STN Internatonal IS a registered trademark of the Amer~can Chemical Soc~ety 
BlOSlS Previews is a reg~stered trademark of BIOSIS. 
BlOSlS 1s a reg~stered trademark of B~olog~cal  Abstracts Inc 

AAh 
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