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Ribosomes 

R IBOSOMES are structures inside 
cells that help turn genetic in- 
formation into proteins; an un- 

derstanding of how they link genotype 
to phenotype is thus fundamental for 
understanding living organisms. Ribo- 
somes have nvo subunits, each of which 
consists of RNA and proteins. Details 
of the three-dimensional structure, the 
assembly, and the reactivity of the 
smaller subunit are presented by Stern et 
a[ .  who used chemical and physical data 
and interactive computer graphics to 
generate a model of what happens as 
each of the 21 different ribosomal pro- 
teins binds to the complex (page 783). 
The higher order (tertiary and quater- 
nary) folding of ribosomal RNA is 
greatly influenced by the first wave of 
proteins that bind; the late-binding pro- 
teins more strongly interact with other 
proteins rather than with RNA. Con- 
formation changes in RNA appear to be 
key to the proper functioning of the 
complex. Because the ribosome is but 
one of a growing list of complexes of 
RNA and protein that affect cell func- 
tions, insights into the ribosome's struc- 
ture and hnction and how they relate 
should be relevant to structure-function 
relations of othcr ribonuclcoproteins. 

Golf 

S MELLING or olfaction is an incred- 
ibly scilsitive process: some air- 
borne substanccs-odorants-can 

be detected by vertebrates at conccntra- 
tions in the range of parts per trillion. 
Odorants come in contact with the mu- 
cous membrane of the nose and trigger 
a series of biochemical reactions that 
culminate in their detection and idcnti- 
fication. The molecular mechanisms 
that ensure olfaction arc poorly charac- 
terized, but it is known that a G protein 
and a biochemical cascade involving 
adenylate cyclase come into play. G 
proteins arc ubiquitous in the body; 
they relay signals from membrane re- 
ceptors to membrane channels or to  
molecules inside cells, and all use their a 
subunits to  couple receptor to  effector. 
Jones and Reed have studied the a 

subunit of a new G protein named Golf 
that appears to  fit the description of a 
mediator of olfaction to a tee (page 
790). Goif is expressed exclusively and 
in large amounts in olfactory tissues, 
specifically in the olfactory nerve cells in 
mucous membranes where contact with 
odorants is made. Goif interacts with 
effectors in a test system, activating the 
adenylate cyclase cascade; its association 
with receptors could not be made, how- 
ever, because the receptors for odorants 
have not yet been identified. Olfaction 
appears to be much like vision in requir- 
ing a specific G protein for coupling 
external signals to electrical activities 
that can be recognized by the brain. 

Sea level rise and the 
greenhouse effect 

S EA lcvel has been changing global- 
ly since the beginning of the last 
deglaciation event of the current 

ice age. but 20th-centurv records of 
relati; 'sea level change hade  with an 
array of tidc gauges show that the 
changes vary enormously at different 
geographic locations. Peltier and Tu- 
shingham report that if tidc gauge data 
are corrected for adjustments in eleva- 
tion that are still occurring globally as a 
result of the melting of the ice sheets, 
a much more consistent value- 
2.4 -+ 0.90 millimeters Dcr vcar-is ob- 
tained for the rate of gldbal iea level rise 
since 1920 (page 806). As the glaciers 
melted. mass on the surface of the earth 
was redistributed. The earth's shape has 
continued to deform slowly (the last 
major ice sheets melted more than 6000 
years ago) because the mantle of the 
earth is extremely viscous. The most 
rapid uplift has taken place where ice 
loads were removed. but changes in 

7 
elevation are also occurring in pcnphcr- 
al areas and in areas far removed from 
the sites of active deelaciation. Because 
the "decontaminated' data show a glob- 
ally consistent value for the rise in sea 
level, it is plausible that a global phe- 
nomenon is responsible for the rise: a 
possible candidate for such a phenome- 
non is the increase in greenhouse gases 
in the atmosphere and associated global 
warming. 

Artificial channels 

G RAMICIDIN A channels stretch 
through cell membranes and 
carry ions from one side of the 

membrane to  the other. What do such 
channels look like and how do  they 
work? Stankovic et al. used computer 
simulations to  generate and evaluate 
various possible geometries for such 
channels (page 813). Structural varia- 
tions were designed and assessed; syn- 
thetic channels were produced and in- 
serted into artificial membranes where 
their conductance properties (which 
differed from those of natural channels) 
were measured and found to be in 
accord with model predictions. One 
outcome of this work may be the dcvel- 
opment of methods for preparing de- 
signer channels that can carry needed 
ions across membranes. 

Ergotypes 

T HE immune system goes awry in 
autoimmune disease; the types of 
cells that typically attack bacteria 

and other foreign materials turn against 
the "self' and attack and destroy self 
components instead. In an animal mod- 
el of multiple sclerosis called experimen- 
tal autoimmune encephalomyelitis, 
Lohsc et al. identified a new type of 
anti-self response and found that it acts 
to curtail the development of disease 
(page 820). Both the anti-self respond- 
ers and the targets of their responses are 
T lymphoid cells: the attacking T cells 
are designated anti-ergotypic T cells 
(from the Greek word ergon meaning 
work or action) and the targets are T 
cells in a state of activation. (In addition 
to  the anti-ergotypic cells, the rats have 
anti-idiotypic T cells that recognize and 
act against specific idiosyncratic features 
of othcr T cell clones.) Injections of 
anti-ergotypic T cells prevented the de- 
velopment of autoimmune disease in 
the rats. Parallels between the experi- 
mental disease and certain autoimmune 
human diseases suggest that some of the 
human diseases might similarly be 
quashed by the actions of comparable 
anti-ergotypic (and anti-idiotypic) T 
cells. 
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The Confusion Profusion 

T he exciting prospect of cold fusion seems to be diminishing from a hurricane to an 
April shower. The results are certainly not all in yet, but the early promise of untold 
energy is disappearing amid the relentless detail of careful electrochemical experi- 

ments and heat balances. The cold fusion incident has been unfortunate in many respects, 
but it has yielded some valuable lessons that suggest that the dark cloud may have a 
palladium lining. 

The first lesson is that the merit in the established scientific procedure of exposing one's 
findings to peer review before publicizing results is reaffirmed. Peer review has merit for 
authors, who get good feedback; it has merit for other scientists, who get a screening of the 
research most likely to be valuable to them; and it has merit for the press and the public, who 
cannot be expected to have complex scientific expertise. The volumes of newsprint devoted 
to the cold fusion incident and the wasted effort of scientists who tried to duplicate 
experiments for which there were no details demonstrate why scientists are skeptical of 
results that first appear in the general press rather than in scholarly journals. 

Before scientists become too critical about press coverage, however, it is important to 
recognize that discoveries with major implications for societal change are difficult to 
suppress. The open atmosphere of academia inevitably means that graduate students, 
postdoctoral fellows, colleagues, and visitors will learn of experiments in progress, and if 
these have important implications, the gossip circuit and the computer network will spread 
news of the work that the scientists might well prefer to confine temporarily to the 
laboratory. This does not excuse premature press releases or incomplete experiments, 
because the more important the conclusion the more careful should be the experiment. But 
it does explain that leaks occur and that once the genie gets out of the bottle the bottle 
openers will lose control. 

Another lesson from the cold fusion flap should give insight to those embroiled in the 
controversy between scientists and legislators about scientific fraud. No question of fraud 
has arisen in the fusion experiments, but the rush of other scientists to duplicate them is 
illustrative of what happens in any major discovery--correct, incorrect, cutting edge, 
premature, or fraudulent. The argument of most scientists, that fraud is not widespread in 
science, represents faith in a law that is illustrated by the fusion confusion. The law might be 
stated simply as, "The bigger the result the more quickly it is going to be checked." The 
process of science itself ensures that every major discovery, or claim to a discovery, will be 
checked in a very short period of time. When scientists oppose the advocacy of large 
bureaucracies to investigate fraud, they do so not because they are indifferent to fraud or 
want to suppress bad publicity, but because their experience has engendered trust that there 
is a correlation between the importance of a finding and the rapidity of its verification or 
falsification. Some minor incorrect results may escape detection for a time, but major ones 
will not. The reality of that process is illustrated by the rush to challenge the cold fusion 
results. The "establishment" cannot suppress a revolutionary concept, and the revolutionar- 
ies cannot escape the detailed scrutiny of their colleagues. 

Authors have a responsibility to be their own devil's advocates and do appropriate 
control experiments. Peer review is a screening system to prevent the wasted effort and 
exaggerated expectations that can be generated by poor scholarship on a seductively 
important problem. When these procedures are bypassed they lead to delays and wasted 
effort, but inevitably scientists by instinct and obligation will do the experiments to 
challenge any new or unexpected finding. And if it turns out that there was great sloppiness 
and premature publicity, the fallout will and should be severe for those responsible for the 
unfulfilled expectations. 

The high visibility of this event may perhaps enhance public understanding that the 
procedures of science are designed to hasten arrival at the truth. That truth will eventually 
emerge from the profusion of stories and opinion on cold fusion in the standard scientific 
way: it will not come through an edict by an august figure such as the President's science 
adviser or the presidents of the American Physical Society or of the American Chemical 
Society. It will not be produced by interminable legal actions leading to the Supreme Court. 
It will be manifested by scientists all over the world, devising increasingly clever experiments 
to check the propositions that have been advanced. It is the quality of those experiments that 
will finally determine whether cold fusion is a r e d i t y . - - D ~ ~ ~ ~ ~  E. KOSHLAND, JR. 

I9 MAY 1989 EDITORIAL 753 



T hey are behind all our optical 
achievements. Harnessing super- 

computers of unfathomable power, 
they're constantly reformulating 
the lens. Envisioning new rare 
earth glasses with breakthrough 
refractive indices. Calculating 
element patterns that correct 
aberrations to an uncanny degree. 

They are the optical engineers 
of Olympus, bending light to their 
will. Alchemists with their pots 
of glass, they turn base minerals 
into lenticular "gold." 

From their minds come optical 
designs renowned for providing im- 
ages of unsurpassed brilliance and 
clarity. The heart of precision instru- 
ments of innovative and ergonomic 
design, of versatile modularity and 
operational simplicity. 

It is this human element that has 
distinguished Olympus microscopes 
for more than 65 years. This human 
element, and its end product: 

Superior vision. 
For more information on the 

precision instruments of Olympus 
that suit your applications, 
call toll-free: 1-800-446-5967. 
Or write Olympus Corporation, 
Precision Instrument Division, 
4 Nevada Drive, Lake Success, 1 New York 11042-1179. 

/ In Canada.. W Carsen Co., Ltd., Ontario. 

Image of Quality 
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Why gamble with your 
biomolecules? 

Circle No. 148 on Readers' Service Card 

Why take chances with your 
biomolecular separations when 
you can invest in the new HPLC 
systems and products Designed for 
the Biochemist? 

By meeting the rigid 
requirements of the biochemical 
working environment, which 
demands minimal maintenance 





lPO0 watts of reliable 
bed RF powe1 

dvance ' ' 1\IR sys 
. - J - 
trosc1 
need! 
the nt . ... 

---  

avail: 
tunin 
immi 
anv fi 
CU.J A. 

even 
put tr 
varial 
..,I:.... 

AS vnur horizons in NMI 
opy expand, so do 
s for clean rf power 
oise-suppression c 

bil~ty of a gatinglblankin 
circuit. 

Our new Model lOOOL 
embodies the qualities : 
should expect of your rf power 
amplifier: Conservatively-rated 
pulse output of 1,000 watts with 
Class A linearity over a 100 dB 
dynamic range. An ample 
8-msec pulse width at 10% duty 
cycle. Newly expanded band- 
width of 2-200 MHz, instantly 

~ b l e  without need for 
g or bandswitching. Total 
lnity to load mismatch at 
-equency or power level, 
from shorted or open out- 
:rminals. A continuously 
ble gain control to permit 
trnent of o u t ~ u t  level as 

n spec- 
your 
.and 
apa- 

MlU i 

A conti~ 
deliveri 
your lo] 

*. 

A - 3 m unexpecteu uon 
3uou.s-wave mode, 
ng over 200 watts 1 
ng-pulse applicatio 

lt you're upgrading your 
tern or just moving into kil 
watt-level spectroscopy a 
minutes with this remarka 
instrument will show you 
ease of shutting it down to 
reduce noise 30 dB in less 
4 psec. The friendly group 
of lighted pushbuttons for 
standby, operate, and pulsl 
Finally; the peace of mind I 
knowing that the Model 10 
will not let you down whe~ 
you're most dependent on 

Call us to discuss your F 
sent setup and your plans 
improvement. Or write for 
NMR Application Note and 
the informative booklet "1 
m.;rla + 9 broadband mwel 

lou acnool House koaa, aouderton, PA 18964-9990 USA 
TEL 215-723-8181 TWX 510-661-6094 FAX 215-723-5688 

'or 
Ins. 
sys- 

lo- 
few 
ble 
the 

than 
ling - 
power, 
e. 
from 
lOOLP . .- 

-I 

it. 
)re- 
fnr .". 
' OUT 
I 
'our 

Simple - 
They say that variety is 

the spice of life. But the 
variety of life insurance 
products in the marketplace 
today poses a bewildering 
prospect-even for the 
most educated customer. 
Which is why it's refresh- 
ing to know that there's 
still a kind of life insurance 
whose appeal lays in its 
simplicity. 

Not only is AAAS Term 
Life the purest kind of life 
insurance available, it is 
also the least expensive. 
And now that Group Rates 
have been cut another 15% 
effective 4/1/88 (they were 
also cut 10% last October), 
AAAS Term Life is an even 
better bargain. 

If you're interested in 
applying for coverage from 
$15,000 up to $240,000, 
and wish to request gener- 
ous protection for your 
family, too, the next step is 
simple. 

Contact the Administra- 
tor, AAAS Group Insurance 
Program, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton, D.C. 20037, or call 
toll-free (800) 424-9883 (in 
Washington, D.C. call 296- 
8030). They will be pleased 
to answer any questions 
you may have about this 
valuable member benefit. 
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SANDOZ LTD, BASEL 1 SWITZERLAND 

congratulate 

lames E. Birren ).C. Brocklehurst 
Ph.D., DSC. U.S.A. M.D., Great Britain 

David Danon 
M. D., Israel 

C.S. Roth 1 ].A. Joseph 
Ph.D., U.S.A. Ph.D., U.S.A. 

on their being awarded the 

1989 SANDOZ PRIZE 
FOR GERONTOLOGICAL RESEARCH 

by the Jury of the International Association of Gerontology 

With this prize, the IAG honors distinguished personalities 
for their achievements in gerontological research and 

leadership in activities for the betterment of life of elderly 
fellow citizens in all parts of the world. 
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