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COVER Bell tower of First United Methodist Church in Chatham, Cape Cod, 
Llassachusetts, at d a m  (6:26 a.m. on 23 June 1986; solar elevation: 12'35.4' 
tbove horimn; natural illuminance levels: 12,200 lux ambient and 6,300 lux in 
he  line of gaze). Exposure to artificial light of comparable intensity can rapidly 
rset the human circadian pacemaker by about 6 hours. See page 667. 
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Frozen assets 

T HE Arctic is one of the earth's 
remaining frontiers and is of po- 
tential importance for purposes 

as different as the tapping of natural 
resources (for energy, minerals, and 
food) and the promotion of interna- 
tional cooperation (page 633). The 
Arctic includes territories of Canada. 
Greenland, Scandinavian countries, thk 
Soviet Union, and the United States. 
Much of the region is inhos~itable: the 

0 1 

ocean is covered in large part with a 
thick layer of ice; sea navigation occurs 
predominantly along the coasts, al- 
though submarines can traverse and ice- 
breakers can plow through the central 
waters; the arid, cold climate leaves 
manv regions barren but others rich in 

i " 
tundra vegetation; glaciers are common 
on highlands; mountain peaks are 
caDDed with ice. Des~ i t e  these condi- 

1 1  

tions, arctic research is;xpanding: glob- 
al weather and marine life are affected 
by melting and freezing of the Arctic 
Ocean; ice cores contain records of past 
climates on the earth; particulates in the 
snow and ice can be used to measure 
~ol lut ion in the Northern Hemis~here: 
itudies of the native populatiotk and 
the geography of the region suggest 
~ a t h s  of the earliest movements of Deo- 
ble to the Americas. Washburn 'and 
Weller discuss these and other topics as 
they relate to  the U.S. Arctic Research 
and Policy Act which attempts to  coor- 
dinate arctic research with a respect for 
the culture, needs, and priorities of in- 
digenous peoples. 

Immune-endocrine links 

R EGULATION of the immune and 
endocrine systems is interrelat- 
ed (page 652). Interleukin-1 

(IL- 1) induces glucocorticoid hor- 
mones, and the hormones are powerful 
inhibitors of IL-1 and other mediators 
of inflammation and immunosuppres- 
sion. Thus a feedback circuit is in opera- 
tion. Besedovsky et al. found that blood 
corticosterone and adrenocorticotropic 
hormone increased in response to  eleva- 
tions of IL-1; when purified IL-1 was 

injected into mice and rats, the gluco- 
corticoids rose in a dose-dependent 
fashion. IL-1, which is the only media- 
tor of several tested that produced these 
effects, appears to  act directly on the 
pituitary-adrenal axis and not through a 
secondary mediator. It is likely that 
when IL-1 reaches a certain level in the 
circulation during infection, inflamma- 
tion, or  other immune responses, this 
axis is activated, blood glucocorticoids 
increase, and down-regulation of the 
immune response occurs, usually with 
beneficial but sometimes pathologic 
consequences. 

Cell killing by the 
AIDS virus 

S EQUENCES of the env gene of the 
AIDS virus may control the vi- 
rus's ability to kill helper inducer 

T cells; death of such cells in patients is 
a factor in immune suppression (page 
655). Fisher et d. studied variants de- 
rived from a cloned AIDS virus. One 
variant that had deletions in portions of 
both the env and of genes remained 
infective and could multiply within T 
cells in culture yet did not kill the cells. 
Variants with only of gene deletions 
retained not only their infective and 
replicative capabilities but also their cy- 
topathic properties. Env and other viral 
genes-~aj) pol, tat, and perhaps art- 
have previously been shown to be criti- 
cal for viral replication, a process that 
now does not appear to  be obligately 
coupled to  killing. Since the env-dele- 
tion variant has a markedly reduced 
ability to  kill, it may be useful as a 
starter virus from which to  develop a 
safe AIDS vaccine. 

Enzyme improvements 
available on cassettes 

A sophisticated protein engineer- 
ing technique has been applied 
to  the issue of how changin 

single amino acid in the active site o ! an a 
enzyme alters enzyme-substrate interac- 
tions (page 659). Estell et d. used the 
cassette mutagenesis method to replace 

glycine with other amino acids at posi- 
tion 166 in the substrate-binding site of 
subtilisin. This position is favorably sit- 
uated for interactions between sub- 
strates and side chains of amino acids 
that replace glycine (which has no side 
chains). The cassette, a synthetic DNA 
duplex, is inserted where a similarly 
sized iece of DNA had been spliced 
out o f the enzyme. The activity of sub- 
tilisin changed depending on what sub- 
stitution was made and what substrate 
was tested; factors contributing to  sub- 
tilisin's changed catalytic efficiency were 
hydrophobicity and steric repulsion. 
Cassette technology has many future 
applications in experimental protein 
and synthetic chemistry and in the pro- 
duction of more efficient enzymes for 
industrial use. 

Setting the human 
biological clock 

E ACH day the biological clock 
that controls physiologic, behav- 
ioral, and cognitive rhythms in 

humans must be reset to a 24-hour 
period because the clock's natural peri- 
od is longer than 24  hours: the direct 
action of ight  as a primary synchronkr 
of this clock has now been demonstrat- 
ed (page 667). Czeisler et d. found that 
bright light (cover) rapidly reset the 
circadian pacemaker of a 66-year-old 
woman; her exposure before her regular 
bedtime to light for 4 hours each eve- 
ning for 1 week isolated light effects 
from those related to  her sleep-wake 
cycle. Dramatic and rapid changes in 
the rhythmic profiles of body tempera- 
ture and cortisol secretion-markers of 
the circadian  acem maker-were detect- 
ed, and a 6-hbur phase shift occurred. 
The sensitivity of the human circadian 
clock to light thus makes it like clocks of 
other species. Bright light-photother- 
apy-has been used in treating depres- 
sion and other affective illnesses (in 
which a direct effect of light on the 
internal clock has been hypothesized 
but not established); phototherapy may 
prove effective also in easing problems 
associated with jet lag, shift work, and 
other sleep-wake disorders. 
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Perfectly simple.. . simply perfect I 
I he new Nikon TMS inverte 

microscope perfectly combinc 
simplicity of operation with 
likon's high performance ' 

biandards. It utilizes Nikon CF:- 
optics, famous for crisp, clear 
images. Precorrected phase 
objectives eliminate distortio 
caused by plastic vessels. Th 
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parfocal objectives from 4X 
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All optics are quick- - . . I ,  
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rollerbottles. The large stage i 
fixed for stability and easy m 
manipulation. The 20 watt h 
;en illumination is pre-center 
vith built-in filter holders. . 

The Nikon TMS is the ,' 
perfect inverted microscope 
for routine laboratorv work- 
at an amazing 
affordable 
price. 

renowned 
N i kon 
Diaphot. 
It is 
perfectly 
suited for 
documen in; from 35mm t 
large format and Polarold? fol .; '8 CCTV and cinemlcrography. 
The Diaphot has complete 7 
capability in phase contrast, flu- I 

orescence and Nomarski DIC. 
Nikon now has the perferL 

answer to all your lnverted 

Inc., Instrument Division 
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To Lift the Lamp Beside the Research Door 
Give me your tired, your pow, 
Tour little scienth yearnzn for a rant, 
The wretched refhe @the %@get  $an*, 
Send them, com etitwn-tossed, to me: i' I I$ the lamp eszde the T m u q  door. 

(with apologies to Emma Lazarus) 

T hose would be appropriate words for a new statue entitled "Miss Enlightened Self- 
Interest." This high-wage nation is entering the era of the global economy with a 
science policy that would have any well-trained accountant dying of shame. We 

analyze, by merciless peer review, the grants of low-income science (in the $lo5 range); 
condemn those who go outside the peer review process for middle-income science ($lo7 
range); and allow the top brackets of "big science" ($lo9 range) to be evaluated by 
nonscientists. An analogy would be a meticulously itemized office budget: Pencils ($17.50), 
Typewriter ($327.96), and Miscellaneous ($10,000). 

What is the outcome of such a process? At a time when foreign competition in the 
computer business is at a peak, low energy physics is being cut back in total funds and in 
dollars per grant. At a time when the infant biotechnology industry needs encouragement 
and personnel, training grants and postdoctoral fellowships are being reduced and 
eliminated. At a time when we must create methods to adjust to major demographic shifts 
both internally and in a changing global economy, social scientists are competing for 
dwindling funds. At a time when materials science research and new chemical products are 
needed more than ever, the National Science Foundation, their main source of funding, 
announces the possibility that summer salaries may be eliminated and that program directors 
must negotiate downward. At the same time, massive projects with only remote relevance to 
the national welfare are enjoying favor. "Little science" is being told that it is in a zero-sum 
game; big science is being told that it is in an infinite-sum game of "add-ons." 

Does this mean that we should eliminate big science because of the budget squeeze? 
Certainly not. Does it mean that relevance must be a sine qua non of basic research? 
Certainly not. Does it mean that we should reexamine our procedures for scientific 
priorities? Certainly, yes. 

The first step in reevaluation is remembering that little science can be intellectually 
adventurous and has produced the big breakthroughs-the lasers, the transistors, the 
recombinant DNA's-which spark totally new directions in research and industrial applica- 
tions. Thus it is vital in this new era of balanced budgets to establish a priority that ensures 
healthy support of little science. But we need big projects too, even big irrelevant projects. 
They are like our national parks, our Statue of Liberty, our voyage to the moon. We must 
think big, and supercolliders, sequencing the human genome, the space shuttle, and space 
telescope are goals that challenge our imaginations and organizational abilities. Almost all 
big science projects are worthy. The problem is that they cost so very much money. 

If even one big project were deferred, there would be all the incremental funding 
needed for little science. Therefore it seems time for truly big science to enter an era of 
competition with programs of similar size rather than with the much smaller projects of little 
science. One item that should be compared with the big science projects is the sum of all the 
incremental cuts in little science. 

We scientists will find it difficult to list the diverse projects in a priority order. The least 
we can do is have peers outside the immediate discipline evaluate the scientific claims of the 
advocates of big projects so that Congress can place the programs in proper relation to 
others of similar size. 

The time has come to evaluate big projects against each other and against the 
restoration of cuts in little science in the same way that we evaluate small projects. The 
republic, through its elected representatives, will and must have the final word. The 
scientific community, however, should help make that final word an informed decision. In 
this way, enlightened self-interest can lift the lamp beside the research door. 

-DANIEL E. KOSHLAND, JR. 
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fmendy critical of them. I appreciate the 
former and will make brief comments rela- 
tive to the latter. 

At the present time, the United States has 
several billion dollars worth of unmanned, 
high-priority spacecraft in its launching 
queue, and the queue grows longer month 
by month. The list includes a comprehensive 
mix of spacecraft for commercial, applica- 
tional, scientific, and military ptlrposes. 

The true national urgency is to reestablish 
a diverse and resilient launchq capability as 
quickly as possible. Because of massive and 
complex safety considerations (of which the 
well-known O-ring problem is only the tip 
of the iceberg) in reqwhijmg the shuttle for 
the flight of human crews, we can best do 
this by returning to primary dependence on 
combinations of expendable launch vehicles. 

There is no comparable urgency to resum- 
ing manned shuttle flights, and there is even 
less urgency to developing a large space 
station. One may recall that no U.S. manned 
flights were conducted for nearly 6 years- 
July 1975 to April ,1981-yet this period 
was one of the most h i d i d  in the history of 
space exploration and exploitation. 

For the more distant hture, we can derive 
guidance from the recent report of the Na- 

tional Commission OF space (2) and its 
many kindred antecedents (3) and from the 
forthcoming report of the National Acade- 
my of sciences <4). 

But I h d  it extremely difficult, if not 
impossible, to fbresee any substantial real 
growth in the federal budget for civilian 
space purposes during the next decade of 
praspective fiscal tesa$int. 

Meanwhile. our dedication must be ro use 
the best me& at our disposal, limited 
though they will be, to ehure that our 
national space effort produces the maximum 
possible Geld of truli sigdcant results. 

That is my point. 
JAMES A. VAN ALLEN 

D c p m t  OfPCysicJ andAstw?wmy, 
U n k d y  O f I m  

Ima City, L4 52242 
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1. My Perspective was -tiall a condensation of a 
lecture that I ve at a ~ o c  Coiegc convccation on 1 
NO-k l$a82 and ~ldlater *at. I invite the 
reader's attention to my article, "Space science s ace 
technolo and the space statio?" [S*. 2g 32 
am 8 Y s t ~ ) ~ ,  h c h  was wtten m the aurumn 
of 1% and contains a fuller dcvclopmcnt of my 
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( [ National Synchrotron 
11 Light Source 

Call for General Users 
The National Synchrotron Light Source (NSLS) at Brookhaven National 
Laboratory is a dedicated synchrotron radiation user facility with two 
electron storage rings. The NSLS X-ray ring operates at 2.5 GeV provid- 
ing an intense photon source from 1 keV to 20 keV. The UV ring oper- 
ates at 750 MeV to optimize radiation at energies from 10 eV to 1 keV. 
Beam time is available without charge to users. Proprietary work can 
also be done on a full cost recovery basis. 
Experimental facilities using numerous research techniques are avail- 
able for scientists wishing to conduct experiments. Among the tech- 
niques are EXAFS (extended X-ray absorption fine structure), scatterlng, - 
diffraction, topography, radiography, fluorescence, interferometry, gas 
phase spectroscopy, photoemlssion, radiometry, lithography. micros- 
copy, circular dictiroism, and infrared vibrational speGro-scopy. 
The NSLS is now accepting proposals for exberiments on beam lines on 
both the X-ray and UV rings. Proposals will be accepted continuously 
and reviews and scheduling arranged periodicalty. 
Correspondence anci Inquiries regarding experimental proposals 
should be directed to: Dr. Mlchael t. Knotek. Chairman. c/o Susan 
White-DePace. User AdministratoC NSLS ~epartmeht. ~ul ld lng 7258. 
Brookhaven National Laboratory, Associated Universlties, inc.; Upton, I L.I.. New York, 11973. 

BROOKHAVEN 
NATIONAL LABORATORY <( [I 1 ASSOCIATED UNIVERSITIES INC 
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4. ib;;;.Sciencc Board, 
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Washington, DC, in press). 
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