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Flexibility of transfer 
RNA molecules 

A CCURATE expression of a gene 
depends on the proper transla- 
tion of information encoded in 

the corresponding messenger RNA 
molecule (page 1545). Transfer RNA 
molecules read successive triplets (com- 
prising a reading frame) in the messen- 
ger, generally with high accuracy. Typi- 
cally, transfer RNA molecules have sev- 
en nucleotides in their anticodon loop, 
three of which line up with nucleotides 
in the message. However, under certain 
circumstances, transfer RNA molecules 
may have an extra nucleotide in the 
anticodon loop, and these can compen- 
sate for mistakes in the message by 
reading genes that have an extra nucleo: 
tide in the messenger sequence. Curran 
and Yarus studied a series of mutant 
transfer RNA molecules, assessing the 
effects caused by additional nucleotides 
in the anticodon loop. In a molecular 
model, structure was tied to the f h c -  
tioning of transfer RNA molecules; the 
model accounts for both the high level 
of reading accuracy that is normally 
accomplished and the role played by 
certain transfer RNA molecules in sup- 
pressing genetic mutations that other- 
wise would have the effect of causing 
shifts in the reading frame. 

Formative years for stars 

E VIDENCE in support of the the- 
ory that star formation occurs 
through inside-out gravitational 

collapse of a molecular cloud has come 
from observations of one of the most 
spectacular star-forming regions of the 
Milky Way galaxy, region W49A (page 
1550). The model envisions the col- 
lapse beginning in the interior of such a 
cloud and then extending outward at 
increasingly large radii from the core. 
Welch et al. have now mapped portions 
of region W49A using radio interfer- 
ometers at the Hat Creek Observatory 
in California and the Very Large Array 
in New Mexico. Out from the core of 
region W49A there is a ring of com- 
pact, discrete, ionized clumps of gas; in 

each clump there is at least one star and 
the ring itself consists of a dense warm 
rotating disk of molecular gas. Strong 
magnetic fields have played an impor- 
tant part in the formation of this cluster 
of massive stars, with the outward prop- 
agation of the collapse proceeding at 
the speed of magnetic Alfvkn waves. 

Hidemand seek=skills in 
children 

E ARLY in a child's development, 
between the ages of 2 112 and 3, 
an abrupt developmental mile- 

stone has been identified: children can 
develop the ability to solve problems 
with symbols (page 1556). A group of 
3-year-olds who were shown a model of 
a room and the location of a model toy 
hidden in it were able to find a real toy 
straightaway in a real room; the young- 
er children did not succeed imrnediate- 
ly. Both groups had equally good mem- 
ories of where the toy had been hidden 
in the model; it was only in their abili- 
ties to use this memory to find the toy 
that they so dramatically differed. De- 
Loache suggests that the 3-year-olds are 
able to think of the model both as a 
symbol for the room and as a structure 
itself, whereas the younger children 
may see the model only as a thing, not 
as a symbol as well. The younger chil- 
dren readily found the hidden toy when 
its location was shown to them first in a 
photograph, a more familiar symbolic 
medium for them. 

Infection and tumor 
growth 

AN an infection affect the devel- 
opment of a tumor (page 1573) ? 
Using mouse fibrosarcoma cells 

that had been induced to ingest the 
yeast Candzdu albicans, Ginsburg et al. 
show that when yeast-containing cells 
are injected into mice, tumors develop 
earlier, grow faster, invade surrounding 
tissues more quickly, and metastasize to 
the lungs sooner than do  tumors in- 
duced by cells that lack yeast particles, 
even when both types of tumors are 

growing in the same animal. The yeast- 
containing tumors elicit larger initial 
local inflammatory reactions in the host, 
but histologic differences between the 
yeast-containing and the yeast-free tu- 
mors are not apparent. This animal 
model facilitates the study of a phenom- 
enon-the infectious component to the 
etiology of certain cancers-that ap- 
pears to have important physiologic 
consequences and that has so far eluded 
in vitro analysis: tumor cells that have 
ingested yeast or microbial particles 
continue to grow normally in tissue 
culture medium. 

Hypercalcemia in 
malignancy 

P ATIENTS with malignancies fre- 
quently develop high concentra- 
tions of calcium in their blood 

(pages 1566 and 1568). More than 40 
years ago it was suggested the secretion 
of parathyroid hormone by certain tu- 
mors caused this malignancy-associated 
hypcrcalcemia. However, a protein se- 
creted from tumors has recently been 
shown to have significant sequence ho- 
mology with a portion of the parathy- 
roid hormone molecule but to be a 
distinct substance; reports by Horiuchi 
et d. and Kemp et al. show that the 
amino-terminal portion of the tumor 
product can induce hypercalcemia and 
related biochemical abnormalities in 
several experimental systems. In vivo 
and in vitro, synthetic peptides based 
on the amino-terminal 34 amino acids 
of the substance induced effects similar 
to those induced by parathyroid hor- 
mone, including altered calcium and 
vitamin D metabolism, increased kid- 
ney and bone-cell secretion of cyclic 
adenosine monophosphate, and fluxes 
in phosphorus levels. The synthetic 
pcptides reacted with parathyroid hor- 
mone receptors and, like parathyroid 
hormone, their effects on bone, kidney, 
and (indirectly) gut resulted in de- 
creased calcium excretion. The possibil- 
ity is raised by these findings that antag- 
onists of parathyroid hormone or the 
tumor-secreted analog will have uses in 
the treatment of malignancies. 
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University-Based Public Service 

A s the public universities have grown and matured, the triumvirate of their mission- 
teaching, research, and public service-has become generally accepted, at least in 
rhetoric. In this process, two clearly identifiable tendencies have occurred. First, 

teaching has become narrowly defined, referring only to that which occurs in a classroom or 
laboratory setting. Second, the research mission of the university has become omnipotent. 
In the academic life of public institutions today, research represents the ultimate exercise, 
with teaching, especially at the undergraduate level, seen as a mandated duty, and public 
service an obligation accepted with reluctance. Public universities, however, do perform 
several large categories of activities that are actually public service even though, up to now, 
few people may have thought of them under that rubric. Here are five examples of what I 
mean. 

The first is the preservation of knowledge. This public service can stand alone as a prime 
function. To an encouraging degree, museums and libraries are coming to be seen as 
valuable teaching institutions in themselves. To whatever extent finances permit, universities 
can do the same thing. To accept this function as being coequal with research and teaching is 
to hark back to the ancient formulation that the three purposes of a university are to seek, to 
convey, and to preserve knowledge. 

The second is the provision of aesthetic experience. On  most campuses, appreciation of 
the various expressions of art and high culture are reinforced by the desire to learn or to 
teach. Beyond that, concert bureaus, radio, and television carry campus-based arts to 
statewide, even national, audiences. 

A third cluster of university activities worth examining relates to the provision of direct 
consumer services to the community. This is exemplified by maintenance of hospitals, 
clinics, testing laboratories, publishing companies, hotels, restaurants, bookstores, and the 
like. These are usually created to fulfill needs related to teaching and research. 

A fourth contribution of universities is the custodianship of young people of collegiate 
age. Although we no longer believe in completely open admission to college, we are 
prepared to admit most young people who want to enroll, so that they will have a chance to 
"find themselves" and so that their continued maturation will occur under relatively safe 
circumstances. The task would be reduced if students had more experience of life before they 
enrolled. However, short of war or some other vast campaign of national service (which we 
ought to seriously consider as part of the socialization process for future generations), we 
will probably continue to have students of about the same age as at present. If so, we must 
take the initiative to see that as many of them as possible are interested in learning and not 
simply spending critically formative years in our custodial care. 

The fifth kind of activity is the university's role as entertainer for the masses, particularly 
the masses who watch intercollegiate athletic events. The most troubling consequence of 
big-time athleticism has to do not with its role as a public service but with its impact on 
campus instruction. The training of the body does not seem central to modern discussions of 
either athletics or the college curriculum. Today anybody who advocates education for the 
perfection of the body tends to be scorned as just another apologist for high-pressure 
athleticism. I hope that health and physical education departments will someday live up 
more fully to the literal promise of their name and that their professors will be central figures 
in discussions of liberal education. 

When we examine these five clusters of activities, we discover that we are most 
comfortable with those that relate most closely to teaching or research. In fact, the level of 
quality of each of these five forms of public service is directly proportional to the extent to 
which each incorporates teaching or research. 

After 75 years of full-scale experience, the major lesson we have learned about 
university-based public service is that it is best conceived as dynamic and creative teaching 
and research carried out in the full dimensions of the human life-span and the broad range of 
human association both on and off campus.*-RUSSELL G. ~V~AWBY, Cha imn  and Chief 
Executive Oficer, W.  K. Kellogg Foundatwn) Battle Creek) Micbkan 4901 7 

*Adapted from a talk, "Public Service," presented as a plenary lecture on the occasion of the centennial celebration of 
the National Association of State Universities and Land-Grant Colleges on 10 November 1987. 
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Open the books after school. 1 

It is the best of times. Dickens. 
Dickinson. Dostoevski. Dumas. 
There's a way to go before Zola is 
tucked into place, but that's okay. 
Book by book the shelves will fill, 
and you'll be in business. Retiring 
from one job to start another one 
isn't everyone's dream. But it's 
always been yours. And years ago 
when you first set your goals, 
TIAA-CREF helped you find the 
best way to meet them. Now, thanks 
to your years of participation in 
TIAA-CREF, you've got what you 
want, a lifetime retirement income, 
and your own bookstore. And with 
the words, Open for Business, 
you'll begin what could be the most 
satisfying chapters in your life. 

Ensuring the future 
for those who shape it.m 

- 
TIAA-CREFcan help your dreams come to life. 
For information about our retirement plans and 
other products call 1 800 842-2733. 



Kodak has introduced the highest-density 
image sensor in the world. A charge-coupled 
device with a 1.4 million pixel capacity. 
That's six times the information-gathering 

I 
capability of any other device currently avail- 
able. This technology is employed right now 
in monochromatic cameras used for critical 
industrial and scientific work. But just 
imagine the potential applications. We have. 
And we're continuing the search for new and 
exciting developments like this one, backed 
by an annual research budget of nearly $1 
billion, and motivated by new opportunities 
we see everywhere. If an exciting environ- 
ment like this makes you want to know more 
about what we do and how we do it, drop 
us a line. Or send a resume to Personnel 
Resources, Dept. DS 12, Eastman Kodak 
Company, Rochester, NY 14650. An equal 
opportunity employer. 

O Eastman Kodak Company, 1987 



Nuclear Arms Control: 

Can the U.S. and Soviet Union 
Trust Each Other? 

This question is explored in a new videotape, Fear of Cheating, Fear of Spying, 
produced by the American Association for the Advancement of Science. The 40- 
minute program illustrates the wide spectrum of views of leading arms control 
experts, scientists, and administration officials on the important issue of verification 
and alleged Soviet cheating. 

Some of the issues and arguments presented are: verifiability of arms control 
agreements, acceptable risks, trust and negotiation, a history of U.S. and Soviet 
compliance, the current controversy over alleged Soviet violations, the adequacy of 
technologies for verification, and arms control challenges for the future. Participants 
include such well known experts as Sidney Drell, Herbert Scoville, Jr., Sidney 
Graybeal, Colin Gray, and Condoleezza Rice. 

The tape is accompanied by a discussion guide containing introductory readings, 
suggested group discussion questions, and a bibliography. A transcript and glossary 
are also included. 

Fear of Cheating, Fear of Spying is a valuable learning tool for college classes, 
high school audiences, and any groups interested in promoting citizen awareness 
and public discussion of nuclear arms control issues. To order this informative pro- 
gram for your institution, just complete and mail the form below. 

Produced by the Program o n  Science, Arms Control, and National Security 
American Association for the Advancement of Science 

Yes! Please send me the Fear of Cheating, Fear of Spying videotape, along with the 
accompanying discussion guide, transcript, and glossary. 

Name 
Institution 
Address 
CityIStatelZip 

Please specify: Check enclosed VISA Mastercard 
VHS @ $60 

n Beta @ $60 Card # Expires 
Cl U-matic @ $75 Signature 

Mail to: AAAS Marketing Dept. SB, 1333  H Street, NW, Washington, DC 20005. 
(Checks should be made payable to AAAS. Please allow 4-6 weeks for delivery.) 
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O2 CONSUMPTION /C02 PRODUCTION 
COMPUTERIZED SYSTEM FOR MEASURING ANIMAL METABOLISM 

"Oxymax" System 
* Simultaneous measurements in 1 to 4 chambers. 
* Can be used with small or large subjects (mice to pigs). 
* Utilizes IBM-PC/XT compatible etc. as a controller. 
* Open circuit indirect calorimetry method. 

* Prints/stores results in one minute intervals. 
* Allows for simultaneous measurements of OdC02 

consum tion/production, respiration rate, respiratory quotient, 
animal &ornotor activity, food consum tion, body 
temperature and heart rate. 24 hour hang-off operation. 

* Variety of sizes of measuring chambers. 
* Animal exercisers available as an option. 

Sample of " Oxymax" Printout .................................................................................................................................... .................................................................................................................................... 
Sample Cale VOt VCOz PIP 01 Cot Beat Temp Food Pesp ------- Counter Interface  --------- Time 
I $ ml/Kg/Br ml/Ig/Br XOz XCOt I c a l l B r  defC f Vol BorrActr UeartBPll PespPate BodjTemp kk:mm:ss .................................................................................................................................... .................................................................................................................................... 

1 1 801 638 0.796 -0.399 (0.332 (1 .61  (26 .1  ( 0 . 2  7 . 7 0  213 345 187 31 16:23:25 
2 1 712 624 0.808 -0.385 (0.324 t 1 . 5 6  (26 .1  tO.0 8 . 3 6  210 330 167 37 16:27:25 
3 1 783 646 0.825 -0.392 (0.336 t 1 . 5 9  t 2 6 . 0  ( 0 . 4  9 .33  212 398 153 37 16:31:25 

Contact us for more information! 

@- COLUMBUS INSTRUMENTS 
950 N. HAGUE AVE., COLUMBUS, OHIO 43204 U.S.A. 

PHONE: (61 4)488-6176 TELEX: 246514 FAX: (614)276-0529 
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Create proFessiona1 graphs For scientific m Greek and math symbols 
publications. poster sessions, or lectures. m Polynomial curve fittmg, and more.. 
Unlike business Software, Sigma-Plot Con- ~ ~ ~ e ~ t s  ASC// and DlF data files from 
tains essential screntific Features. Lotus, dQase, or your own programs. 

Automatic error bars Support For Hewlett-Packard and 
Multiple graphs per page compatible plotters. HP Lase~ets. and 
65,000 points per dataset selected dot matrix prrnters Money- 

back guarantee. 

Circle No. 202 on Readers' Service Card 
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Interactive Graphics G Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts- 
with full screen editing of text. 

Vary character font, size, 
position, color 
Stack and overlay graphs 
3-Dimensional graphs: fishnet 
G contour 
Linear G Non-Linear Regression 
Stochastic Distribution 
Independence Testing 
Descriptive Statistics 

Contact: Scientific Programming 
Enterprises, P.O. Box 669, Hasktt, 
MI 48840 (517) 339-9859 

Circle No. 21 on Readers' Service Card 
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I All the above dor;srasses " 
1 I n m t h e m o n  ............................................ 
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By malung our o n h e  biomedical So it's easy to stay well dormed 
dormation easier to use, we've opened on virtually any topic that's important. 
the door for more users. Best of all, you don't have to be 

You, for instance. an online professional to use Dialog 
If you're a physician or researcher Medical Connection. Because it offers 

in a medical, clinical, university, or an easy to follow menu for new users 
scientific environment, our new Dialog and a command mode for more 
Medical Connectiorf" could very well experienced searchers. 
be the research tool you've There's no reason not 
been l o o h g  for. to have instant access to 

Dialog is already the 
choice of the majority of SIAmE. ~ ~ ~ ~ ~ ~ ~ ~ d y o u  
information specialists. need is a personal com- 
So you'll be using the most sought after puter, a modem, and Dialog Medical 
information available. Connection. 

Now it's easy to have fast access Call Dialog today and ask about our 
to the major biomedical databases like special incentives for fust-time users 
MEDLINE. including $100 free time. 

Or BIOSIS PREVIEWS, giving you 1-800-3-DIALOG. Or write Dialog 
world wide coverage of research in the Marketing, 3460 Hillview Avenue, 
life sciences. Pa10 Alto, CA 94304. 

Or NEWSEARCH, one of many 1 I 
general reference databases providing a 
daily index of articles and book reviews MEDICAL CONNECTION,. 
from over 1700 of the most important Part of the world's largest onl~ne knowledgebank 

newspapers, magazines and periodicals. 1-800-3- DIAL 06 
Circle No. 1 18 on Readers' Service Card 




