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Arctic ozone depletion 

T HE North Pole and thc South 
Pole arc distinguished by surface 
topographics, tcmperaturcs, at- 

mosphcric dynamics, and othcr diffcr- 
enccs, yet similar photochcmical reac- 
tions of halogens appcar to be occurring 
abovc each; the reactions, which lcad to  
the catalytic destruction of ozonc, take 
placc on the icy surfaces of polar strato- 
spheric clouds that can form at tempcra- 
turcs bclow -80°C. Solomon et a l .  re- 
port that the nighttime buildup of chlo- 
rine dioxidc (a proxy for free radicals 
involved in ozonc loss) is consistent 
with thc occurrence of hctcrogencous 
chemical reactions on Arctic polar 
stratospheric clouds (page 550). Arctic 
stratospheric nitrogcn dioxidc abun- 
dances, which directly affect chlorinc 
dioxidc, were also mcasurcd and were 
among the lowest that havc been re- 
corded at any latitude during any season 
(Mount et a l .  on page 555). Ozone and 
several trace gascs havc also been mca- 
surcd directly in thc lowcr stratosphere 
at northern mid-latitudes (37"N to 
61°N) with instruments mounted on a 
NASA aircraft (Brune et a l .  on page 
558). Thc loss of ozone above thc Arc- 
tic is small comparcd with depletion 
over Antarctica, but continucd anthro- 
pogenic release of chlorofluorocarbons 
and decreases in stratosphcric tempera- 
tures as a rcsult of carbon dioxidc cmis- 
sions could rcsult in further depletion; 
the consequences to life on the earth of 
additional ozonc depletion at thc North 
Pole might bc substantial bccause of thc 
relative closencss of population ccntcrs 
and farmlands. 

Amino acid detection 

S UBATTOMOLE (an attomolc is 
lo-" molc) quantities of amino 
acids can now be detected with a 

combination of capillary zone elcctro- 
phoresis and lascr-induccd fluorescence 
(pagc 562). The new high-scnsitivity, 
high-efficiency scparation improves de- 
tection of amino acids dcrivatized with 
fluorcsccin isothiocyanatc by six ordcrs 
of magnitude and cnhanccs detection of 
a fluorescent tag by four ordcrs of mag- 

nitudc ovcr what was previously possi- 
blc with state-of-the-art technologics. 
Of 18 amino acids in a mixture, 14 werc 
resolved in 25 minutes, and it is antici- 
pated that buffer conditions will be 
found for scparating the four types of 
residues-phenylalaninc, histidinc, va- 
line, and prolinc-that coclutc. Cheng 
and Dovichi point out that, if a minia- 
turizcd solid-phasc scqucnator can bc 
developed that will producc amino ac- 
ids in volumcs that match the rcquirc- 
ments of the new apparatus, it will at 
long last be possiblc to  sequcncc many 
proteins that arc available in only trace 
amounts. 

Xeroderma pigmentosum 

X ERODERMA pigmcntosum is an 
inherited disease: the skin and 
cycs of affectcd individuals are 

especially vulncrablc to  sunlight, thc 
incidence of skin cancers is high, neuro- 
logic problcms abound, and frcquently 
thc disease is fatal. Cells of paticnts with 
xerodcrma pigmcntosum are known to 
be defcctivc in thcir ability to  repair 
damaged DNA. Using probes madc of 
physically altered DNA molecules in a 
gel clectrophoresis binding assay, Chu 
and Chang found that a nuclear protcin 
is missing in cell extracts from "group E 
cells" of paticnts with xcrodcrma pig- 
mcntosum (pagc 564); the nuclear pro- 
tein is prcscnt in normal cclls, can bind 
to damaged DNA, and appears to bc 
instrumcntal in DNA rcpair. Bccausc 
rcpair is crucial to  the maintenance of all 
cells, hr ther  study of the protcin will be 
important not only for undcrstanding 
the genetic and biochemical bases of 
xerodcrma pigmentosum but also for 
undcrstanding thc ongoing processes 
by which DNA is repaired in cells. 

Sex determination in 
reptiles 

H YRRIDIZATION studics indicate 
that reptilcs havc a gcne that is 
homologous to  the mammali- 

an gene ZFY. In mammals, this gcnc 
rcsides in the rcgion of thc Y chromo- 
some that causcs malc dcvclopmcnt, 

and it is thought to  bc thc testis-dctcr- 
mining factor. Bull et a l .  report that no 
differcnccs were found in the distribu- 
tion or cxprcssion of ZFY among malc 
and fcmale reptiles, including lizards, 
snakcs, turtles, gcckos, and alligators 
(pagc 567). This contrasts with hybrid- 
ization studies in placental mammals: 
ZFY probes reveal two bands associat- 
ed with thc Y cl~romosomc and one 
associated with thc X chromosome. 
ZFY also did not hybridizc differently 
to reptiles whosc sex was determincd by 
sex chromosomcs and re~tiles whosc 
sex was determincd by thc'tcmpcrature 
at which the eggs hatched. Thus, it is 
likely that the reptilian homologs of 
ZFY reside on chromosomcs othcr than 
the sex chromosomcs. Thc sexual dcvcl- 
oDmcnt of rc~tilcs that havc and lack 
sex chromosdmcs may bc similar in 
both being dcpendent on thc cxprcssion 
of ZFY and the actions of its product. 

Mineralocorticoid 
receptors 

A SOLUTION has bccn found for a 
long-standing puzzle in cndocri- 
nology (page 583). Mineralo- 

corticoids and glucocorticoids arc adre- 
nal steroids; thcy play a part in the 
body's rcsponse to  stress, thc mctabo- 
lism of minerals and glycogen, and vari- 
ous activities of thc immune and ncr- 
vous systems. In vitro studics havc indi- 
cated that a numbcr of tissucs havc 
reccptors to which thcsc steroids bind 
with equal affinity, yet, in vivo, not all 
of these tissucs arc actually targets of 
mineralocorticoid actions. Fundcr et a l .  
show that binding specificity in min- 
eralocorticoid target tissucs is confcrrcd 
through the intervention of an cnzymc 
that altcrs thc glucocorticoids but not 
mincralocorticoids. Although circulat- 
ing lcvels of glucocorticoids are much 
higher, the cnzymc convcrts glucocorti- 
coids to  analogs that cannot bind to the 
rcccptors. Thc highcst amouilts of the 
cnzymes arc prcseilt in prcciscly those 
tissucs that are targets for mincralocor- 
ticoid actions-kidney, parotid, and co- 
lon-and not in the hcart and hippo- 
campus, two nontargct but rcccptor- 
bearing tissues. 
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Since 1938, Revco has built 
more biological storage freezers to 
preserve more research in more labs 
and hallways throughout more 
countries, than any manufacturer in 
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And as we observe our50th Anni- 
versary, we introduce yet another 

generation of chest and upright better freezers. Because one thing 
freezers. Quieter, more efficient, remains the same: When you need a 
more reliable, very affordable, and freezer, you need a Reoco. 
even colder. . . now to -140°C. For more information on Revco 
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solve the mysteries of AIDS, Supply Dealer or 
to fuel the future and to feed call us toll-free 
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Improving U.S. Capabilities in Technology 

M any components determine a nation's ability to function in global competition in 
technology. An important factor is the number and quality of physical scientists 
and engineers. Recent reports by the Office of Technology Assessment and the 

National Academy of Engineering (NAE)* indicate that this country could improve its 
capabilities substantially by investments of federal funds in support of graduate education 
and lifelong training. The need for cor~structive action is especially apparent for engineering. 
Today the majority of graduate students in U.S. engineering departments are foreign 
citizens. About 60  percent of assistant professors under 35 years of age are foreign-born. 
Another noteworthy phenomenon is that practice of some branches of engineering is 
changing rapidly. The NAE report suggests that the half-life of an engineer's skills in 1986 is 
2.5 years in s o h a r e  engineering, 5 years in electrical engineering, and 7.5 years in 
mechanical engineering. With the practice of engineering changing so rapidly there is need 
for lifelong learning. 

~ b o u i  90 of individuals obtaining a baccalaureate degree in engineering in the 
United States are citizens. However, only 41  percent of the small number of Ph.D.'s are 
native-born Americans. The typical holder of a baccalaureate degree finds employment in 
industrv at an annual salarv on the order of $30,000. Fewer and fewer U.S. citizens are 
willing to forego such salaries in favor of several years of graduate student poverty and 
expense (sometimes including debt) that will yield a few thousand dollars more in annual 
s tk ing  salary. In the meantime, other members of the same age cohort may have received 
substantial boosts in pay. 

Training foreign citizens here in graduate school is not all bad. Some remain in this 
country and are valued for their contributions. But most have temporary visas that require 
them to return to their native lands. The tendency offaculties of engineering schools toward 
becoming dominated by those steeped in foreign cu~tures is of some concern. Would-be 
women engineers have complained of attitudes of some of their professors. Others have 
stated that the lectures of foreign-born instructors are difficult to follow. Another " 
troublesome phenomenon is the tendency of U.S. companies to contract part of their 
engineering in Korea, India, and other countries abroad. As the flow of foreign engineering 
Ph.D.'s back to their homelands continues, we may find ourselves at increasing comparative 
disadvantage. 

Much of the new knowledge that leads to technological innovation comes from the 
physical sciences and their applications in research in such areas as materials science. The 
annual number of Ph.D.'s in chemistry and physics totals only about 3000. Part of the 
reason for this small yield is federal policies with respect to graduate student support. Full- 
time physical science graduate students with federal support at Ph.D.-granting universities 
in 1986 totaled onlv 3500. In contrast. in the life sciences 18.000 received full-time federal 
support. Were the federal government to devote several hundred million dollars annually to 
graduate fellowships in the physical sciences and in engineering, a substantial change would 
likelv occur in the flow of Ph.D.'s and eventuallv in our comoetitiveness. The situation 
wodld be further improved if some of the fellowships were ma& available under a rubric 
similar to the Congressional Awards for Science and Engineering proposed by Doug 
Walgren (D-PA) .I 

Some major companies have !jubstantial programs for continuing training of their 
employees and have found them effective. Charles W. Hoover, Jr., of Bell Laboratories has 
provided an example of payoff for continuing education. A fivefold increase in productivity 
of the design engineering staff on circuit board design over a 10-year period resulted from 
application of training and computer-aided design facilities. Post-university training is often 
goal-oriented and is usually not very feasible for either personnel of small companies or 
faculties of universities. Exploratory programs aimed at devising the best procedures for 
retraining mature scientists and engineers merit federal support. An upgrading of our 
existing work force could be the fastest and most humane way of improving our capabilities 
in physical sciences and t e c h n o l o g y . - P ~ ~ ~ ~ ~  H .  ABELSON 

*Office of Technology Assessment, "Educating sc~entists and engineers" (Government Printing Office, Washington, 
DC, June 1988); National Academy of Engineering, "Focus on the future" (Washington, DC, 1988). tD .  
Walgren, "A proposal to Congress and the nation" (editorial), Am. Sci. 76, 428 (1988). 
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ANNOUNCING 

HUMAN GENOME I 
An International Conference on the status and future 

of research on the Human Genome 

Co-chaired By 

Charles Cantor, Ph.D. Daniel E. Koshland Jr., Ph.D. 
Director of Human Genome Center Editor of Science 
Lawrence Berkeley Laboratory 

Sponsored By 

SCIENCE MAGAZINE 
A Publication of the 

American Association for the Advancement of Science 

An Exposition of Genetic Engineering Products Will Be Included 

To be held October 2 - 4, 1989 
at the Town & Country Hotel 

San Diego, CA 

Organized By 

SCHERAGO ASSOCIATES, INC. 
A Professional Conference Organizer 
1515 Broadway, New York, NY 10036 

Tel: (212) 730-1050 Fax: (212) 382-3725 
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England; Paris, France; Munich, Germany; Hong Kong; 
Milan, Italy; Tokyo, Japan; Utrecht, The Netherlands; and 
~lattbrug.g, ~witzerland. 
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Buildmg a better HPLC 

system for biomolecules 

posed challenges. 

Our long tradition in biomolecular 
separation, and our efforts to main- 
tain a close working relationship 
with you, our customers, have resul- 
ted in many better ways to manage 
biomolecules. 

First, we developed Sephadefl, 
followed by the world's leading pro- 
tein chromatography solution, 
FPLCa. Next, we saw the need for 
improved HPLC for smaller biomol- 
ecules, such as peptides and amino 
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If it can go wrong, 

A t  GIBCO we have a corollary tc 
Murphy's Law. 
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the care to meet, to know, to understand 
Ares-Serono Symposia is an in ndation, created in 1971, to promote scientific research in all disciplines which contr~bute towards improving human 
health. This aim is pursued b ;ses, courses, seminars and specialized studies. .- 

I would like to remh infwmatbn about: 
All the Congrew3 
In+gtml?r the Congm MI .......................... 
.b<L",.i-i." ..................................................... 

Name ................................................................... 
Address .................................................................. I 



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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If your work concerns studies ( 
fluid and electrolyte balance in 
form of life, it will pay to invest 
gate the vapor pressure osmo- 
meter. We think you'll agree wil 
those who already use the VPC 
and prefer it. 
Contact Wescor, Inc., 433 Youtr 
Main Street, Logan,UT 84321 1. 
(801) 752-601: ) 453-27 
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Advance Registration Form 
AAAS Annual Meeting + San Francisco 
14-19 January 1989 

Name of registrant 
(Please prlnt or type) (Last) (F~rst & ~n~tlai) 

Name of spouse registrant (Last, (F~rst & ~ n ~ t ~ a l )  

InstitutionfCom an 
(To be pnnted on haze) (Reg~strant) 

(Spouse registrant) 

Mailing address 
(Street) 

(CitylState) (ZIP code) (Telephone number) 

Convention address 
(Where you can be reached) (Hotel andlor telephone number) 

Sat Sun Mon Tue Wed Thu 
Check days on which you will attend the Meeting: q 

Check here if you need special services due to a handicap. We will contact you 
before the Meeting. 

116 December deadline: For registrations received by this date, we will mail registration badge, receipt, 
preliminary program, and voucher for the full program and abstracts. For registrations received afterthlsdate, we 
will hold all materials at the Advance Registrants' Desk at the San Francisco Hilton. Registrations postmarked 
after 16 December will be charged at the onsite rate. 1 Refund requests must be made by letter or telegram to 
the address below by 5 January and will be honored after the Meeting. No refunds will made for cancellations 
received after 5 January. Fees: B Nonmember fee includes introductory 6-month membership with 25 
issues of Science, LZ Student rates apply to full-time undergraduate and graduate students and retirees. 
5 Seminar space is limited; late registrations cannot be guaranteed. 

SM4 

I--- Registration Fees 1 
Before After / Meeting Only 16Dec 16Dec I 

Regular member C ] $ 7 5  $100 
Regular nonmember' = $ I  10 $1 35 
Student2 member 0 $ 3 5  $ 5 0  
Student nonmember Ci $ 55 $ 70 
Spouse of registrant Ci $ 55 $ 55 

Meeting and One seminar3 

Regular member E$160 $185 
Regular nonmember a $195 $220 
Student member 0 $ 7 5  $ 9 0  
Student nonmember 'i $ 95 $1 10 

check Protein Folding 
one Plant Molecular Biology 

Your registration fee . . . . . . . $ - 
Spouse registration fee . . . . $ - 
TOTAL AMOUNT . . . . . . . . . $ 

I Check VISA Mastercard ~ (No other cards accepted) 

AAAS Hotel Reservation Form 
AAAS Annual Meeting + San Francisco 
14-19 January 1989 

Mail to: AAAS, Annual Meeting Registration, Room 830 
1333 H Street, NW, Washington, DC 20005 

San Francisco Hilton Hotel Rates 

Card number Exp~res 

Signature 

Send confirmation to: Check appropriate box for type of room de- 
sired. Add 11 % tax to rates shown. 

Name 
(Last) (First & ~nitiai) 

Mailing address Choice Single Double 
(Streel) 

Standard $ 89 $1 05 
(C~tylStale) (ZIP code) (Telephone number) Superior $ 99 0$115 

Other occupant(s) of room: ,Name, 
(Name) Deluxe $109 $1 25 

............................................................... -------------------------------------------------------------- - I 

, , 

Indicate special housing needs due to a handicap: Wheelchair-accessible room Suites $200& up 

Other 

Charge my major credit card (card type): 

Card no. Expires - 

Signature 

1 Reservations must be sent to the San Francisco Hilton Hotel on this official form by 16 December 1988. 
Reservations received after this cut-off date are conditional on space availability. 

m If the room rate requested is no longer available, the next available higher rate will be confirmed. 
m Reservation changes and cancellations must be sent dnectly to the hotel. 

Rollaway beds or additional adult in room, $20. 
m Children stay free of charge in same room with parents if no extra bed is required. 

Arrival date Time 

Departure date Time 

Please 1st defimte arrival and departure dates and times If 
you will arrive after 6:00 pm, this reservation must be ac- 
companied by a deposit (room rate for one n~ght plus tax); 
check or major credlt card accepted. 

Mail to: AAAS Reservations 
San Francisco Hilton 
1 Hilton Square 
San Francisco, CA 941 02-21 89 
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