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3-hour separation 
of plasmid and 
chromosomal DNA. 

Run conditions: 
CsC1-ethidium bromide 
gradient, homogeneous start- 
ing density 1.55 g/mL.VTi8C 
vertical tube rotor spun at 
80,000 rpm in a Model 
L8-80M ultracentrifuge. 
Temperature 20°C. Eight 
5.1-mL Quick-Sealmpoly- 
allomer tubes. 

This full-speed run can only 
be achieved in a Beckman 
VTi 80 rotor. Send for proto- 
col. Beckman Instruments, 
Inc., Spinco Division, 1050 
Page Mill Road, Palo Alto, 
CA 94304. (800) 742-2345. 
Offices worldwide. 
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ireativity 
in plastics ... 
to simplify your 
biomedical lab needs 

(A) Parafilm Dispensers- Available in 2 and 4" 
sizes, CAT# 400031,400032 -These dispensers 
will hold a full 250 R. roll of Parafilm@. They may 
be wall mounted (hardware induded) or used on the 
bench. The outer dimensions are 225 mmL x 
6OmmW (2') or 12OmmW (4) (additional cutting 
edge is included). The Parafilm can be dispensed 
and cut with one hand, eliminating the need for 
scissors. 

(8) StrataCooler - CAT# 400001 - The Strata- 
Cooler can be used to prolong the life of expensive 
enzymes in two ways; 1) by maintaining them at a 
constant -20°C in your freezer; 2) by maintaining 
them on your bench top for 2 hours at -20°C to 
-1 5°C. StrataCooler provides protection for 
enzymes stored in frost free freezers. 

(C-1) Mini Agamse Gel Electmphoresis Box 
CAT# 400042 - The gel bed is constructed of 
U.V. transparent acrylic to allow easy viewing of 
the test sample without removing the gel. The 
platinum current wire is embedded in the acrylic 
with silicone to make the connection extremely cor- 
rosion resistent. Exterior dimensions are 170mmL x 

87mmW x 48mmH. Gel bed is 88mmL x 75mmW. 
Power supply leads and a safety top are included, 
as well as three gel combs, and a support bridge. 

(C-2) Agarose Gel Electmphoresls Box 
CAT# 400048 - This agarose electrophoresis box 
is similar to our minigel box but can accommodate 
two gel combs side by side. Exterior dimensions are 
170mmLx lMmmWx48mmH. Gel bed is lGOmmW 
x 88mmL. Power supply leads and a safety top are 
induded, as well as three gel combs, and a support 
bridge. 
(0) Gel Scoops - Size: 3' (70mm) Wide, 
6"(150mm) Wide - CAT# 400057,400052 
This scoop is constructed of U.V. transparent acryl- 
ic and has a beveled edge to facilitate transfer of 
gels from electrophoresis box to U.V. monitor with- 
out breakage. The outer dimensions, excluding the 
handle, are: Mmm x90mmand 150mm x l l h m .  

(E) Radioactivity Shield - Size: 14-112'W x 
21 "H, 17'W x 21 "H - CAT# 400020,400021 - It is 
constructed of onehalf inch, shatter resistant, 
acrylic for maximum protection. This radiation shield 

has a back-sloped top piece for comfortable viewing 
without exposure to radiation. Unl  is supported by 
acrvlic side bars with cut outs which allow a convenient 
wokng position. Two widths are available to allow you 
to choose the size most comfortable for your needs. 

(F) Radioactivity Transport Box - CAT# 400010 
This is a heavy-duty, onehalf inch, dosed cylinder 
which shields the researcher from radiation when 
transporting radioactive substances. The top and 
bottom interlock for a secure closing. Interior dimen- 
sions are SOmmH x 64rnmD. Each box comes with a rack 
that will hold seven microfuge tubes. 

Inquire about other creative lab plasticware fmm 
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Technical Services: 800-548-1 113 
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:OVER Dune crest In Kelso dunefield, Mojave Desert, Lalltornla. poreground 
ipples illustrate self-organization of fine sand bed into 10-centimeter wavelength 
idgs oriented perpend~cular to wind during saltation. Upper lee face shows gram 
311 deposition of saltatlng grains, and subsequent failure as grain flow during later 
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Deficit delusion 

T HE government's deficit is widely 
used and widely debated as a 
measure of fiscal policy, but it 

may also be viewed as an entirely arbi- 
trary accounting device that depends on 
how the government labels its receipts 
and expenditures. A large deficit does 
not necessarily equate with loose fiscal 
policy nor a small one with tight policy. 
Kotlikoff (page 791) describes a way of 
measuring tightness or looseness of fis- 
cal policy by analyzing in present value 
what each generation has to pay to the 
government. As an example, he uses the 
U.S. fiscal policy of the 1980s from the 
perspective of generational accounts. 
Younger generations lost from the 
changes in Social Security in 1983, but 
gained about the equivalent in present 
value from income tax cuts in 1986. 
Older generations came out even from 
the Social Security changes, benefited 
from the 1981 tax changes, but lost 
from the 1981 changes in investment 
incentives. A look at the October 1987 
stock market crash shows that about $1 
trillion was redistributed from older 
generations, who held most of the 
stock, to younger generations, who can 
now purchase the same assets at a lower 
price. The result was the eqivalent of 
extremely tight fiscal policy. 

Solving the phase 
problem 

C ONVENTIONAL methods of solv- 
ing protein structure involve 
preparation of multiple isomor- 

phous derivatives or use of coordinates 
of a similar structure for molecular re- 
placement. Guss et al. have applied a 
method of multiple wavelength phasing 
to directly solve the structure of the 
basic "blue" copper protein (CBP) iso- 
lated from cucumber seedlings. The 
structure of this protein has been partic- 
ularly recalcitrant to determination by 
classical methods. An x-ray diffraction 
technique, multiple-wavelength anoma- 
lous dispersion, was applied to solve the 
structure of this protein (page 806). In 
crystals that contain atoms with large 

anomalous scattering effects (such as 
the Cu atom in CBP) the net observed 
intensity of Bragg reflections will be 
energy dependent and the differences in 
intensity at several x-ray energies may 
be used to derive the crystallographic 
phases. Bragg intensities were measured 
from two crystals of CBP at four x-ray 
energies generated by an intense poly- 
chromatic synchrotron source and the 
resulting data were used to prepare an 
electron density map. The initial phas- 
ing of the structure could then be deter- 
mined at a resolution of better than 3 
angstroms. There is an entire family of 
such proteins and the newly solved 
structure explains some of the previous 
spectroscopic and redox properties of 
these compounds. 

Doing the hop 

S ALTATION or jumping is the dorni- 
nant process by which sand-sized 
particles travel in wind. Most of 

the transport takes place in the first 
centimeter above the sand bed. Under- 
standing the physics of blowing sand is 
important in studies of sediment trans- 
port on Mars, soil erosion by the wind, 
and such geomorphic features as rip- 
ples, sand dunes, blowouts, and venti- 
facts (stones worn, polished, or faceted 
by windblown sand). Anderson and 
Haff (page 820) have modeled most of 
the complex interactions in saltation, 
including initial aerodynamic entrain- 
ment of the particles, interactions be- 
tween grains and the bed as the grains 
hit the bed at the end of a hop and 
rebound or splash out other grains, and 
the effect of the number of saltating 
grains on the profile of wind velocity. 
As the grains are entrained, they extract 
momentum from the wind, and eventu- 
ally the number of grains being trans- 
ported reaches a steady state. The pro- 
file of steady state mass flux decreases 
rapidly above the bed, in accord with 
wind tunnel results and observations of 
naturally blowing sand. From initial 
entrainment of grains to steady state, 
transport takes about 1 second or about 
the time it takes a particle to make three 
long hops. 

Coagonists for the NMDA 
receptor 

W HEN messenger RNA extract- 
ed fi-om rat brain is injected 
into fi-og oocytes, the oocytes 

express N-methyl-D-aspartate (NMDA) 
receptors that can then be studied more 
quantitatively than those in whole brains 
or slices. Kleckner and Dingledine (page 
835) found that glycine is required for 
the activation of NMDA receptors by 
NMDA in oocytes. It was thought that 
glycine could only potentiate the activa- 
tion of these receptors by glutamate ago- 
nists. Glycine, an abundant amino acid, is 
a common laboratory contaminant. 
When special precautions were taken to 
ensure low concentrations of glycine in 
laboratory materials, it could be shown 
that NMDA receptor activation was de- 
pendent on the presence of glycine. Thus 
the NMDA receptor-channel complex 
requires the combination of glycine and a 
conventional glutamate receptor agonist 
for activation. Glycine antagonists may 
prove usefbl in treating pathologies asso- 
ciated with NMDA receptor activation. 

Wilms' tumor and aniridia 

T HE association of Wilrns' tumor 
with aniridia (complete or partial 
absence of the iris) and the fact 

that most children with both conditions 
have constitutional deletions on the 
short arm of chromosome 11 have led 
to the assignment of the WAGR (Wilms' 
tumor-aniridia-genitourinary-mental 
retardation) gene complex to that chro- 
mosome. The scarcity of molecular 
probes in this region of chromosome 11 
has slowed the identification of the 
genes responsible for Wilms' tumor and 
aniridia. Davis et al. (page 840) identi- 
fied two DNA segments that map to the 
WAGR region and separate the Wilms' 
and aniridia loci. By cytological studies, 
they established that a translocation 
event associated with aniridia was ac- 
companied by deletion of DNA that 
presumably includes part of the aniridia 
locus. They deduced a linear map of the 
WAGR gene complex that should help 
identify genes in the WAGR locus. 
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Our most powerful element 
is the human element. 

T hey are behind all our optical 
achievements. Harnessing super- 
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they're constantly reformulating 
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earth glasses with breakthrough 
refractive indices. Calculating 
element patterns that correct 
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distinguished Olympus microscopes 
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Superior vision. 
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precision instruments of Olympus 
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Regularizing ccPorkyy 
espite the outcries of academic leaders, "pork barrel" science and engineering-the 
congressional practice of attaching pet projects to general agency appropriation 
bills-is becoming more common. Depending on definitions, estimates of the level 

of earmarked funding range from a quarter to over a third of a billion dollars a year, with 
between 40 and 50% attached to budgets of the Department of Energy. 

Opponents argue against this behavior on the grounds that it circumvents the peer 
review process, may result in the funding of projects that do not deserve support on 
technical merit. and leads to serious inefficiencies in the allocation of scarce federal resources. 
They also complain that the practice has adverse consequences for federal agency research 
programs. Funds sdicient to cover the special projects are often not provided in ap- 
propriations. Thus, "pork barrely' projects must be supported by curtailing planned pro- 
grams in the agencies. 

Proponents argue that, like other federal capital programs, "pork barrel" science and 
engineering projects are a way to spread the wealth. Although there have been exceptions, 
most of these projects have involved the construction of buildings and other facilities. Never 
easy to obtain, in recent years capital for such facilities has become especially scarce. 
Proponents argue that without the facilities constructed with earmarked funds, many 
universities cannot write competitive proposals to secure research support through normal 
peer review channels. Hence, federal research monies continue to go to a few leading 
research centers, and the rest of the country languishes. Given the economic importance 
now attached to science and technology, members of Congress are not prepared to sit back 
while the few regions of the country with the most accomplished research groups skim, what 
these legislators argue are, vital regional development resources. 

Both arguments have merit. The practice shows no sign of abating. This suggests that it 
is time to move the discussion to a different level. If "pork barrel" science and engineering 
cannot be stopped politically, and arguably serves psitive social ends, we should be trying 
to regularize the practice in a formal program, not terminate it. In recent months there have 
been several unsuccessful efforts to begin to do this. The University Research Facilities 
Revitalization Act (H.R. 1905), introduced by Representative Robert A. Roe (D-NJ), is 
stuck in committee. Similar language was ins-erted and passed in the trade bill that was 
vetoed. Both the House and Senate versions of the National Science Foundation (NSF) 
authorization act contain modest programs of competitive matching facilities grants, but so 
far funds have not been avvro~riated. 

L L  1 

These efforts represent important first steps. But none of the current proposals will 
provide enough resources of the right kinds to stem the pork barrel tide. Ultimately we may 
need two programs, both requiring matching funds and supporting only capital costs. The 
first should fund facilities strictly on the basis of technical merit and could be appropriately 
administered by NSF. The second should fund facilities on the basis of a mixed consider- 
ation of technical merit and regional need. While NSF could coordinate the technical 
reviews, the actual funding decisions for this second program should probably be made by 
an interagency group housed administratively in some other agency, perhaps the Depart- 
ment of Commerce. Decisions in this second program will necessarily contain a significant 
political dimension. Giving this reponsibility to NSF runs too great a risk that political 
influences will spill over and contaminate other NSF decision Drocesses. 

Such a program would have the advantage of requiring &ngress to make two explicit 
choices. First, it would have to choose the overall fraction of our nation's R&D expenditure 
that should be devoted to the construction of university research facilities. Second, it would 
have to choose what portion of these resources the nation should invest in the most cost- 
effective pursuit of research output, and what portion should serve the important additional 
goal of developing regional R&D infrastructure. Clearly these choices are too important to 
be made in the piecemeal way that we now make them. Having established such a program, 
Congress will have to enforce discipline on its members to prevent continued attachment of 
individual projects. There is reason to believe that if the program is successful, and large 
enough, such self-discipline would be possible.-M. GRANGER MORGAN, Head, Department 
of Engineering and Public Policy, Camegie Mellon University, Pittsburgh, P A  15213 
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Response: We explained the rationale be- 
hind our approachchin the first paragraph of 
our article (1). Far from assuming the hy- 
pothesis before we started out, we feel that 
treating the emergence of modem Homo 
sapien.-as an evolutionary event enables 
proper consideration of that event. Multire- 
gional m& can (and for some authors 
do) account for the evolution of "modem" 
features in geographically separate popula- 
tions by parallel evolution, and it seems 
essential diagnose what we mean by 
"modem humansn in an article which dis- 
cusses the origin of modem humans. Too 
ohen other workers (including some au- 
thors of the above letter) have not made 

dear and scientific presentations of what 
they mean by "madem human," thereby 
preventing tests of their preferred evolution- 
ary models. Thus they do not provide con- 
sistency of approach or genuine testability 
fbr their ideas. Without a clear conception 
of what they mean by "modem human," 
they are unable to provide appropriate data 
on ranges of variation in "modem humans," 
to recognize the earliest appearance of 
"modem humam" in any given area, or to 
establish the existence of evolutionary inter- 
mediates or hybrids, which should be essen- 
tial components of multiregional-gene flow 
models. 

Inextricably linked with these discussions 
ace different or confhed conceptions of 
what is meant by the term "species." One 
must have a conception of what is meant by 
the term "modem human," as well as an 
awareness of the limitations of the biological 
species concept as applied to fossils. It is 
evident h m  recent studies that neospecies 
may have very high or very low levels of 
morphological variation. In the case of ex- 
mnt primates, it seems that the use of skele- 
tal variation alone would lead to a serious 
underestimate of species numbers (2). 

By choosing to limit the use of Homo 
sapiens to anatomically modem humans as 

With Foto/Prep I, you get two 
transilluminators in one - 
Analytical and Preparative. 

FOTOIPREP I is the first innovative transilluminator 
to offer the sensitivity of 300nm midrange UV, with the 
kind of protection previously provided only by 366nm 
UV sources. 

The key? A unique sensitivity control device. In the 
analytical mode it provides the nanogram level 
sensitivity distinguishing all FOTODYNE 300nm DNA 
transilluminators. Switching to the preparative mode, 
the gel can be exposed as long as 20 minutes with 
little or no detectable photonicking damage. Yet, a 
2000bp band containing less than 10 nanograms of 
DNA can be visualized for cutting. 

FOTOIPREP I comes with a replaceable UV trans- 
parent protective sheet, so gels can be cut directly on 
its surface without damaging the UV glass. The 
molded, UV blocking safety cover can be raised from 
O0 to 90° to allow easy access to the gel. 

I FOTOIPREPI. Available only from FOTODYNE ... a leader Or 

you rely on for innovative advancements in FOTODYNE, Inc. 16700 W. Victor Road 
DNA analysis Instrumentation. New Berlin, Wisconsin 531 51 -4131 USA 

41 4-785-7000 

Call 1-800-362-3686 Telex 2601 27 
FAX 41 4-785-701 3 

INCORPORATED 

12 AUGUST 1988 Circle No. 147 on ~eaders' Sewice Card 773 



JGE 

trifl In0 .. ....=' 
open ten as you 

;ecurely. 
s 

like-easy 

>PO 
a"" 

rs) 
;eal 
a Gradual 

?r will 
?a8x  
j cou- 

ABORATOR' 

two interch 
5 ML microcenrrlrug 

sas well as tubes up to 13mm dii 
smovable 
: of the tu 
for decanti 

te tips, precision made and 
ill fit most brands of auto- 

natlc pipettes. Tips from 5 to 100 ul 
ire yellow. ' 01 to 1000 
due. This a 
)f the corre 

T e k ~  
serts 
tube! 

~k features, 
for 1.5/0. 

Tokm-r's laboratory containment trays 
u to isolate 

l G r \ l 1  ,a, i 

allow yo8 
material! 
fined are 

The I 
men1 
bath 
FEK 

insert allow 
bes in ice 
ng of solut 

ts the plact 
or a watc 

ions. 

Tips from 1 
ssures the 
!ct tip. 

UI are 
?ction hazardous 

he lab wit1 
; or toxic 
i in a de- proper selt s spills in t 

:a. 
rURES 
ntaminatio 
?ezer stora! 
frost over 

'EATURES 
1 Boxed in an autoclava~le DOX 

1 Universal tips fit most micropipettes 
1 Precision made 

a Compac 
a Low co: 

PEA1 U R  

a Contai 
Hazarc 

n splllage of Radioisotopes, 
jous Chemicals, stains 
ortability 
lse with easy clean, c l ~ a r  P\Ic 

a Co 
a Frc 
a No 

Circl 

n control 
ae 

a Easy p 
r P\lr h: Card 
- 8  "U". 

liner 
a Stable , non-tippir 

161 on Readel 

lg edge de 

.s' Service2 

sign 

I Circle No. 

MINI 
Tekmar': 

i TA RAC 
The new Beta Rack, constructed of  ALL OR WRITE Fa 
10mm acryllc, IS Ideal for storage of low 
level rad~o~sotopes on the lab bench I CATALO( 

, Un~que to the Beta Rackare removable 
~nserts for 32 x 1 5ml or 32 x 05m1 I FREE SAMPLES! 
centrifuge tub the rack rc 
moved, the box hd for storac 
of rad~oact~ve w ILL ToLl 
or chem~cals ,,4=543=44a 
FEA 

Tel@1a~ 
ox371856 mclnclnnati, Ohio 4522 

C~rcle No 166 on Readers Servtce Card 

CE CONTA 
, ,,,,, ,,,,,,, Coolit ice c 
:t for cooli 
:ompact si; 
) little benc 
e ice. 
ded PVC constru~tior~ 
: racksfor 1.5ml or 0.5ml tubes 

is perfec 
tubes. C 
takes uc 
not wast 

ng microct 
ze, 6 x 12 
:h space 2 

?ntrifuge 
x 12cm, 
~ n d  does 

a Expan 
a Acrylic 

)es. With 1 
can be use - FREE 

, 4 4 1  
Circle b. 164 taste 1 

TURES 

>perties 
'movable 
:k insert 



NEW WILEY SCIENCE BOOKS - 15 DAY FREE EXAM 
I 

A PRACTICAL GUIDE TO DEPRESSION: A 
MOLECULAR CLONING, 2nd Ed. PSYCHOBIOLOGICAL SYNTHESIS 
BERNARD PERBAL PAUL WILLNER 
Provides the basic information needed for inexperienced people to Attempts to answer the question "What changes in the brain are 
perform cloning of any DNA fragment and eventually study its responsible for the experience of depression?" Evaluates the 
expression products in transformed cells. contribution of each field to current understanding of depression. 

81 1 pp. (1-85070-5) 1988 paper $49.50 597 pp. (1-61151-4) 1988 $34.95 

THE GEOMETRY OF GENETICS 
A. FINDLEY, S. McGLYNN & G. FINDLEY MICROBIAL PHYSIOLOGY 
This interdisciplinary book covers both molecular genetics and ALBERT G. MOAT 
evolutionary biology. The work is divided into structure, statics The first chapter defines physiology as inclusive of metabolism 
and dynamics. These are divided into mathematics,a description andgenetics as well as the general parameters of cell structure and 
of the biological problem, and a mathematical reformulation. function. Sequentially deals with the basic tenets of cell structure. 

Over 300 illustrations provide information in tabular form for 
240 pp. (est) (1-05617-0) Fall 88 $44.95 quick reference. 

597 pp. (1-81251-X) 1988 $47.50 
BASIC HISTOCHEMISTRY 
E.H. SUMNER 
Begins with essential definitions, a brief resume of the origin and DICTIONARY OF MICROBIOLOGY 
growth of the subject, and an outline of the principles underlying 
histochemical methods. Discusses both living and fixed tissues. PAUL SINGLETON DIANA SAINSBURY 

Contains over 13,000 entries covering the entire field of pure and 

240 pp. (1-91791-5) 1988 $29.95 applied microbiology. An important new feature is the inclusion 
of numerous references to recent papers, reviews, and specialized 
texts. 

INDUSTRIAL HYGIENE 
MANAGEMENT 1029 pp. (1-91114-3) 1988 $149.00 

JACK T. GARRETT 
Provides grad students and professionals with a source book in a WARDOUS & TOXIC UTE-- 
skilled but narrow technical field to develop management skills. SAFE HANDLING & DISPOSAL 
386 pp. (1-85128-0) 1988 $65.00 Second Edition 

HOWARD H. FAWCE'IT 
Discusses the economic, moral, legal, and social considerations 

HANDBOOK OF PLANTS WITH involved in determining the maximum value for every dollar ex- 

PEST-CONTROL PROPERTIES 
pended on chemical materials. 

MICHAEL GRAINGE & SALEEM AHMED 600pp. (1-62729-1) 1987 $59.95 
This handbook provides information on approximately 2,400 
species. Provides plant's scientific, common and family names, 
coded information on plant characteristics, active ingredients, en- - - - - - - - - - - - - - - - 
vironrnental considerations and complimentary plant uses. I Order through your bookstore or  write to: 

I Caryn Miske. Dept. 9-041 1 
470 pp. (1-63257-0) 1988 $44.95 / FOR FREE IS-DAY EXAM CALL TOLL-FREE 

I 1-800-526-5368 
STATISTICAL ECOLOGY 1 NEW JERSEY CALL COLLECT (201)342-6707 

JOHN A. LUDWIG & JAMES F. REYNOLDS !a Order Code # 9-041 1 

Focuses on the key topics and statistical techniques needed in Prices subject to change and 

ecology to explore the relationships of biotic communities. higher outside the U.S. 

WLEY WILEY-INTERSCIENCE 
368 pp. (1-83235-9) 1988 $34.95 JOHN WILEY & SONS INC. 

1 605 THIRD AVENUE , NEW YORK, NY 10158 

776 Circle No. 87 on Readers' Service Card S C I E N C E ,  VOL. 241 



sufficient for the formation of such a complex, which in turn might 
inhibit receptor function (28). By this view, hormone binding 
would derepress receptor activity by altering the conformation of 
the hormone binding region and disrupting the receptor-hsp90 
complex. 

It is now apparent that different segments of steroid receptors 
comprise hc t iona l  domains that can operate independently of one 
another, or when placed into different molecular contexts. Thus, 
Green and Chambon (30) showed that replacement of the estrogen 
receptor DNA binding domain with that from the glucocorticoid 
receptor yields a chimeric protein that induces transcription from 
GRE's in response to estrogen; similar "finger-swap" experiments 
involving other receptor proteins have been reported (31). Picard 
and Yamamoto (12) demonstrated that the hormone binding do- 
main of the glucocorticoid receptor functions as a ligand-dependent 
nuclear localization cassette when fused to p-galactosidase. Finally, 
we establish here that hormone-dependent transcriptional regula- 
tion is retained in chimeric receptor derivatives that contain a 
structurally distinct DNA binding domain and, conversely, that the 
enh2 region functions independently as an enhancement region in 
association with a heterologous DNA binding domain. Taken 
together, these results underscore the modular structure of steroid 
receptors, and suggest that these and other regulatory proteins 
might be evolving by independent reassortment of functional units, 
perhaps via exon shufing. 

REFERENCES AND NOTES 

1. For review, see K. R. Yamamoto, Annu. Rev. Genet. 19, 209 (1985). 
2. R. Miesfeld, S. Okret, A.-C. Wikstrom, 0. Wrange, J.-A. Gustafsson, K. R. 

Yamamoto, Nature 312, 779 (1984). 
3. R. Miesfeld et a!., Cell 46, 389 (1986). 
4. Human and mouse glucocorticoid receptor cDNA's are highly homologous, as 

shown by S. M. Hollenberg et al. [Science 318,635 (1985)l and M. Danielsen, J. P. 
Northrop, and G. M. Ringold [EMBO J .  5, 2513 (1986)l. 

5. P. J. Godowski, S. Rusconi, R. Miesfeld, K. R. Yamamoto, Nature 325, 365 
(1987). 

6. S. Rusconi and K. R. Yamamoto, EMBO J 6, 1309 (1987). 
7. For review, see R. M. Evans and S. M. Hollenberg, Cell 52, 1 (1988). 
8. L. P. Freedman et al., Nature, in press. 
9. S. M. Hollenberg, V. Giguere, P. Segui, R. M. Evans, Cell 49, 39 (1987). 

10. R. ~Miesfeld, P. J. Godowski, B. Maler, K. R. Yamamoto, Scie~ce 236,423 (1987). 
11. K. R. Yamamoto and B. M. Alberts, Proc. Natl. Acad. Sri. U.S .A .  69,2105 (1972); 

K .  R. Yan~amoto, M. R. Stampfer, G. M. Tomkins, ibid. 71, 3901 (1974). 
12. D. Picard and K. R. Yamamoto, EMBO J .  6, 3333 (1987). 
13. R. Brent and M. Ptashne, Proc. Natl. Acad. Sci. U.S.A. 78, 4204 (1981). 
14. , Cell 43, 729 (1985). 
15. I. A. Hope and K. Struhl, ibid. 45, 885 (1986). 
16. J. W. Little and A. Hill, Proc. Natl. Acad. Sci U.S .A.  82, 2301 (1985). 

17. The low level of GMCO expression observed in cells cotransfected with the intact 
receptor (N795) in the absence of added dexamethasone apparently reflects 
agonists present in some lots of fetal calf serum. 

18. R. Brent and M. Ptashne, Nature 312, 612 (1984). 
19. P. J. Godowski, unpublished data. 
20. M. T. Hu and N. Davidson, Cell 48, 555, (1987). 
21. M. Brown et al., ibid. 49, 603 (1987). 
22. However, data presented below indicate that the hormone binding domain may 

function in certain contexts to modulate transcriotion. 
23. K. R. Yamamoto, U. Gehring, M. R. ~ t a m ~ f e r , ' ~ .  H. Sibley, Recent Prog. Horm. 

Res. 32, 3 (1976). 
24. V. Giguere, S. M. Hollenberg, M. G. Rosenfeld, R. M. Evans, Cell 46, 645 

(1986). 
25. P. J. Godowski, D. D.  Sakai, K. R. Yamamoto, in DNA-Protein Interactions in 

Transcription, J. Gralla, Ed. (Liss, New York, in press). 
26. For review, see L. Guarente, Cell 52, 303 (1988); N. C. Jones, P. W. J. Rigby, E. 

B. Ziff, Genes Dev. 2, 269 (1988). 
27. J. Ma and M. Ptashne, Cell 48, 847 (1987); G. Gill and M. Ptashne, ibid. 51, 121 

119871. 
\ - -  -. ,- 

28. D. Picard, S. J. Salser, K. R. Yamamoto, ibid., in press. 
29. I.  Joab er dl., Nature 308, 850 (1984); M. G. Cotelli et dl., EMBO J .  4, 3131 

(1985); P. R. Housley et al., J .  Biol. Chem. 260, 13810 (1985); E. R. Sanchez, D. 
0. Toft, M. J. Schlesinger, W. B. Pratt, ibid., p. 12398; K.  J. Howard and C. W. 
Distelhorst, ibid. 263, 3474 (1988). 

30. S. Green and P. Chambon, Nature 325, 75 (1987). 
31. M. Petkovich, N. J. Brand, A. Krust, P. Chambon, ibid. 330, 444 (1987); V. 

Giguere, E. S. Ong, P. Segui, R. M. Evans, ibid., p. 624. 
32. Receptor-Lx87 protein constructs are denoted according to the following nomen- 

clature: constructs denoted N or C extend from the amino or carboxyl termini, 
respectively. Constructs containing Lx87 at the NH2-terminus initiate with a 
"translation inciation cassette" (6)-MASWG (33)Aerived from the HSV tk 
gene fused via a Bam HI linker to Lx87; the linker contributes SRGG. When Lx87 
is located at the COOH-terminus of fusion proteins, translation ends at a stop 
codon contained within the polylinker, adding linker amino acids RPR. An 
"initiation cassette" was fused to receptor amino acids 106 or 237 to initiate 
proteins containing NH2-terminal deletions. Lx87 was linked COOH-terminal to 
receptor amino acids 318 or 449 via linkers containing GSRGG and RSRGG (33), 
respectively. Lx87 was linked NH2-terminal ro receptor amino acids 151 and 525 
via amino acids RG or RP, respectively. AZ deletes receptor amino acids 450 to 
505 and joins amino acids 449 and 506 via a Bgl I1 linker, encoding linker amino 
acids RSV. Receptor expression plasmids were constructed with p6R, a pSP65 
derivative containing an RSV promoter and SV40 polyadenylation signals (19). 

33. Abbreviations for amino acid residues are A, Ala; G, Gly; M, Met; R, Arg; S, Ser; 
and W, Trp. 

34. C. M. Gorman, L. F. Moffat, B. H. Howard, Mol. Cell. Biol. 2, 1049 (1982). 
35. D. A. Melton et a l . ,  Nucleic Acid Res. 12, 7035 (1984). 
36. G. Westin, T. Gerster, M. M. Muller, G. Schafner, W. Schafner, ibid. 15, 6787 

(1987). 
37. We thank John Little (University of Arizona) for. antibodies to lexA, James Figge 

(Harvard Medical School) for pXBCAT, members of the Yamamoto laboratory for 
helpful discussions, Sandy Johnson and Dennis Sakai for comments on the 
manuscript, and Chuck Bevan and Bonnie Maler for the preparation of the 
manuscript and figures, respectively. Supported by grants from NSF and NIH; and 
postdoctoral fellowships from NIH (P.J.G.) and the Swiss National Research 
Foundation (D.P.). 

3 May 1988; accepted 15 July 1988 

Molecular Biology 
at the AAAS Annual Meeting 
14-19 January 1989 

Featured sessions: Special seminars on the protein For more information: See the 23 September 
folding problem; on plant molecular biologyibiotechnology. issue of Science, or the full Meeting Program in the 28 
Extended symposia on retroviruses and oncogenes; retrovi- October issue (or call 2021326-6466). 
ral infections: receptors; developmental biology and gene ex- Call for papen,. Contributed papers on these or related 
pression; the human genome. Other symposia on visualizing topics are welcome; see the 24 June issue of Science, 
macromolecules; AIDS-related problems; designer drugs; re- 
search at the frontiers of the life sciences. Plus sessions on call for exhibits: If your organization wishes to exhibit 

clinical and policy matters in health care, ethical issues in at the AAAS Annual Meeting, call 2021326-6462. 

science, and much more. 
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Third Annual AAAS Colloquium on Science, Arms Control & National Security 

Science and Security: 
Technology and Arms Control 

for the 1980s 
13-14 October 1988 

Capital Hilton Hotel + Washington, DC 

Critical perspectives on national security in the next  decade 

What will be the arms control agenda of  the 1990s? 

How will advances in technology affect that agenda and U.S. security requirements? 

Nationally recognized analysts and top-level officials from the present and past 
administrations will examine these and other issues in this important national meeting. 

Whether you are a policymaker, scientist, or concerned individual, you will gain valuable 
insight by attending this timely forum. 

Plenary sessions will address: 
U.S. Defense Technology Base in the 
1990s 
Qualitative Factors in Nuclear and Con- 
ventional Force Balance 
START Agreement and Beyond: Deep Re- 
ductions in Strategic Nuclear Forces 

EI Future of U.S.-Soviet Relations 

Role of Science in National Security 
Policymaking 

Small group panels will discuss: 
European Security After INF 
Changing Soviet Military Doctrine 
ASAT Weapons/Arms Control 

a Verifying Arms Control Agreements 
Nuclear Testing 
Technology Advances in Strategic 
Defenses 

Confirmed panelists include: 
Ambassador Ronald Lehman, DOD 

General Brent Scowcroft, Kissinger 
Associates 
Thomas Cochran, Natural Resources 
Defense Council 
Jonathan Dean, Union of Concerned 
Scientists 
Wolfgang Panofsky, Stanford University 
Ashton Carter, Harvard University 

- -- 

All registrants receive a Preconference Reader and Proceedings. Financial assistance is 
available for a limited number of educators; please inquire. 

Register now by completing the form on the next page. For more information write: 
Raymond Orkwis, AAAS, 1333 H St., NW, Washington, DC 20005. (202) 326-6490. 
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Advance Registration Form 

AAAS Science and Security Colloquium 
13-1 4 October 1988 + The Capital Hilton, Washington, DC 

SA1 

Please print or type 

Name 
(last) (first and initial) 

Affiliation 

Mailing address 
(street and number) 

(City) (state & zip) (telephone number) 

Check one: O Check enclosed VISA Mastercard 
(no other credit cards accepted) 

Credit card no. Expiration date 

Cardholder's signature 

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

.Publications: All registrants receive an Arms Control Reader before or at the Colloquium and 
published Proceedings after the Colloquium. 
.Registration materials will be mailed to preregistrants in late September; however, for registra- 
tions received after 22 September, materials will be held at the AAAS Registration Desk in the 
hotel. 
.Refund Policy: Advance registration fees and meal ticket fees will be refunded after the 
Colloquium for cancellations received by 28 September. No refunds will be made on cancella- 
tions received after this date. 
.Fees: Nonprofit rates apply to employees of government, academic, and nonprofit organiza- 
tions. EZ Student rates apply only to full-time undergraduate and graduate students and retirees. 

Mail top half (registration form) to: 

AAAS Science and Securi~y 
Colloquium Registration 

1333 H Street, NW, Room 830 
Washington, DC 20005 

Hotel Reservation + The Capital Hilton 
AAAS Science and Security Colloquium + 13-14 October 1988 

Reservations received after 22 September cannot be guaranteed. 

Send confirmation to: 

Name Street 

City State - Zip Telephone no. 

Other occupants of room: Name Name 

Special housing needs due to handicap: 

Room: Single ($1 l8)* Double ($138)* Twin ($138)* *Add 10% DC sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

Be sure to list definite arrival and departure times. Check-in time is 3:00 p.m.; check-out time is 12 noon. 

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card information. 

Credit card name Number Expiration date 

Cardholder's signature 

Mail bottom half (hotel reservation form) to: Reservations, The Capital Hilton 
16th & K Streets, NW, Washington, DC 20036 
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