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This Week in 

Spring of the gazelles 

IN Ghazal, the "spring of the 
gazelles," was a Jordanian vil- 
lage that rode out one of the 

major stages in human cultural develop- 
ment-the shift that took place during 
the Neolithic period from the hunter- 
gatherer way of life to a life based on an 
economy centered on crop and animal 
domestication (page 35). The 30-acre 
archeologic site at 'Ain Ghazal was ex- 
posed in 1974 during road construction 
near Amman, but excavation only be- 
gan there in 1982. The site is proving to 
be especially important for refining con- 
cepts about life in the late Neolithic. 
The large village was occupied more or 
less continuously for about 2000 years, 
starting around 7200 B.C. and ending 
around 5500 B.C. The earliest occupa- 
tion appears to have been the most 
prosperous one: food sources included 
domesticated and wild animals and 
plants; architecture, art, and ritual bc- 
havior were elaborately developed (cov- 
er). Later, the diversity of foods nar- 
rowed, the land was depleted (overuse, 
an unstable landscape, and the region's 
marginal rainfall probably contributed 
to this), the standard of living declined, 
and the village became impoverished. 
Simmons e t  d. speculate that pastoral- 
ism may then have proved a more viable 
way of life (as it still is in parts of the 
Near East) and that the villagers wan- 
dered away from the settlement at 'Ain 
Ghazal, finally abandoning it altogether. 

Cell=cell adhesion 
molecules 

C ELL adhesion molecules are sur- 
face constituents that help cells 
recognize and interact with each 

other (page 53). Among the most 
abundant of these in the nervous system 
is the neural cell adhesion molecule 
(NCAM). After cells are brought to- 
gether by NCAM, the large negatively 
charged polysialic acid (PSA) compo- 
nent (that may make up as much as a 
third of the molecule's mass) may regu- 
late signal transmission. Rutishauser et 
d. propose that interactions bctween 
surface molecules in general may be 

regulated by NCAM. When the PSA 
content is high, cell-cell contact might 
be impeded sterically or%lectrostatical- 
ly. In the extreme, a thin screen of PSA 
may form around the cell much as a 
protective or selective barrier forms 
around some bacteria and eggs. When 
PSA is limited, better membrane con- 
tact between cells may be established 
and cell-cell interactions facilitated; cells 
very early in development and cells in 
adult tissues have relatively low 
amounts of PSA. Thus the PSA content 
will determine whether NCAM has a 
positive or negative effect on cellular 
communications. 

Reverse transcriptase as 
immunogen 

T HE AIDS virus HIV-1 is hidden 
inside host cells; thus a successful 
defense against HIV-1 might be 

met by killer cells that can attack the 
sequestered virus in the harboring cell 
(page 64). Walker e t  al. found that 
people infected with HIV-1 have cer- 
tain killer T cells that react against re- 
verse transcriptase, an enzyme that sig- 
nals the presence of this retrovirus. Vi- 
rus-infected cells express reverse tran- 
scriptase in conjunction with major 
histocompatibility antigens. The killer 
cells, which have distinct antigens (CD3 
and CD8) on their surfaces, must rec- 
ognize reverse transcriptase in the con- 
text of their own major histocompati- 
bility antigens. In most other viral sys- 
tems, CD3'CD8+ cells have killer 
functions and facilitate recovery from 
viral infections. Although a protective 
or ameliorative effect of CD3+CD8+ 
killer cells in AIDS infections has not 
yet been established, it is possible that a 
vaccine containing reverse transcriptasc 
might induce cells (and perhaps also 
antibodies) that would slow or halt the 
progression of the disease. 

Trigger of muscle 
contractions 

T ROPONIN C is a calcium-sensitive 
constituent of musclc; it is part of 
a complex of proteins that trig- 

gers the contractions of muscles during 
muscle activation (page 74). Babu e t  d. 
have found that there is an intrinsic 
difference in the activities of troponin C 
molecules taken from two different 
types of muscle, one (cardiac muscle) 
that is involved in sustained, regular 
pumping actions and the other (skeletal 
muscle) that makes fast-twitch respons- 
es. Segments of heart ventricle muscles 
were stripped of native troponin C and 
reloaded with either heart or skeletal 
troponin C. The response to calcium 
was greater for cardiac muscle than it 
was for skeletal muscle of the same 
length, and, as has been previously doc- 
umented, the relation of length to calci- 
um sensitivity was greater in heart than 
in skeletal troponin C. Troponin C may 
thus be the molecular factor in Star- 
ling's law of the heart, which states that 
the bigger the ventricle at the end of 
diastole the greater will be its contrac- 
tion and its accompanying output of 
blood. 

Retinoblastoma origin 

R ETINOBLASTOMAS, which are 
tumors that grow inside the eye, 
were known to consist of cells 

of neuroectodermal origin, but exactly 
what cells they came from has been 
unclear (page 76). A study by Bogen- 
mann e t  d. now establishes that retin- 
oblastoma cells are derivatives of cells 
that normally give rise to retinal cones; 
earlier morphologic studies had ruled 
out an origin for retinoblastomas from 
fully differentiated cones. In the eye, the 
cone cells, along with rod cells, are 
responsible for color vision; they make 
photopigments and each has a distinc- 
tive form of the protein transducin. In 
experiments in culture, the retinoblas- 
toma cells produced the photopigments 
and the transducin that are found in 
cones; they did not produce rhodopsin 
or the rod-specific form of transducin 
even though they carried the genes en- 
coding these proteins. Besides being of 
value for clarifying many of the proper- 
ties of retinoblastomas, this cell system 
may be useful for understanding how 
cone cells grow and how genes are 
expressed in them. 
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Research and Development in South Korea 

T he newly industrialized countries of east Asia are continuing to increase their 
favorable balance of trade with the United States. In 1987 it was $37.7 billion versus 
$30.3 billion in 1986. At one time, their exports were largely labor-intensive items, 

but increasingly they are competitive in high-technology products. This is especially true of 
South Korea, which has achieved a remarkable rate of industrialization. 

At the conclusion of World War 11, there were only 40 people trained in science and 
engineering in South Korea. The Korean War that ended in 1953 was devastating. Even 
with some recovery, the gross national product of Korea in 1962 was only $2.3 billion 
(1980 dollars), and the GNP per capita was $87. In 1986 the GNP was $94 billion. More 
than 40,000 professional people are now employed in research and development. Many 
electronic devices are being produced and exported, including computers and 256K 
random-access memory chips. Shipbuilding is sophisticated and computer-controlled. 
Steelmaking facilities are among the most modern and competitive in the world today. 
Seven nuclear power reactors are in operation, two are under construction, and two are 
being designed and will be built by a Korean company. 

Key to the rapid progress and a continuing momentum has been future-oriented 
governmental policies that have been implemented by private initiative. Beginning in 1962, 
a national plan for development was formulated that emphasized import substitution and 
exports of labor-intensive products. In the plan, the need to increase national capabilities in 
science and engineering was also recognized. In 1964 and shortly thereafter, Donald 
Hornig, the then U.S. presidential science adviser, and the Battelle Memorial Institute were 
helpful, aiding in crystallizing a Korean view that, for a developing country, the choice of 
appropriate technology can be properly made only when the importing country itself has the 
capability to make relevant decisions and to negotiate with the transferring country. 

From the mid-1970s, the availability of trained scientists and engineers made feasible 
full-scale development of the heavy and chemical industries. Much of the technology that 
was employed came from foreign sources. But the pattern followed was to master the 
production process and then to move gradually into more sophisticated technology. In the 
early years, the Koreans were reluctant to enter joint ventures, but, as their expertise 
develdped, participation increased greatly after 1980. 

An extreme example of gradualism in taking on new technology is with respect to 
nuclear power reactors. The first three were obtained as turnkey products of foreign 
companies. However, Koreans were present in engineering studies and design work starting 
in 1970. Koreans participated actively in design and construction of the next six reactors, 
which again were the responsibility of foreign contractors. Simultaneously, Korea conduct- 
ed intensive nuclear power engineering training programs. The Koreans have emphasized 
the need for safety and reliability in their nuclear power plants, but they feel sufficiently 
confident in their abilities that they will design and build two power reactors to be 
completed in 1996. At that time, 37 percent of the nation's electric power will come from 
nuclear energy. 

In 1966, the then Korean President Park Chung Hee said, "In modern times 
development of science and technology is one of the most important factors in determining 
national power. Science and technology which are driving forces in the cultural development 
of mankind have great117 contributed toward rapid economic growth and human wel- 
fare." 

Korean policy continues to take the Park statement as a given. A nationwide science 
movement has been launched to promote public understanding of science and technology. 
The country held its first "technology promotion meeting" in January 1982, presided over 
by the president of Korea. Cabinet ministers and representatives from relevant segments of 
the administrative, business, and academic sectors attended. These meetings have been held 
quarterly. With that kind of example, it is not surprising that young Koreans are 
knowledgeable about science. One recent study (see News & Comment, 11 March, p. 
1237), showed that 10-year-old Koreans were tied for first place with Japanese children in 
knowledge of science, whereas 10-year-old U.S. children ranked 8 in a field of 15. 

-PHILIP H.  ABELSON 
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FIDIA Research Foundation 
Presents 

National Academy of Sciences Award in the Neurosciences 
Presented for the first time in 1988, the Award, accompanied by a gold medal and a cash prize, will be given every three years 
hereafter in recognition of "extraordinary contributions to progress in the fields of neuroscience." This year's Award goes to 
two outstanding researchers in neurobiology for "developing techniques to measure brain blood flow and metabolism - 
valuable tools in the study of brain function that have major applications in clinical medicine." 

Louis Sokoloff, M.D. Seymour S. Kety, M.D. 
Chief Senior Scientist 

Laboratory of Cerebral Metabolism Intramural Research Program 
National Institute of Mental Health National Institute of Mental Health 

The awards ceremony will be held at  the National Academy of Sciences in Washington, D.C., on April 25, 1988, at  8 p.m. 
Attendance is by invitation only. 

Symposium 

Neurochemical Pharmacology 1988, A Tribute to B. B. Brodie 
April 29-30, 1988 

April 29, 1988 
P. Shore (Santa Fe, NM) 
B. B. Brodie and the Beginning of 
Neurochemical Pharmacology 

I. TRANSMITTERS 
Chairman: A. Pletscher (Basel, Switzerland) 

A. Carlsson (Giiteborg, Sweden) 
Role of dopamine in mental and motor 
functions 

T. Hokfelt (Stockholm, Sweden) 
Multiple messengers and neurotransmission 

E. G. Erdos (Chicago, IL) 
Enkephalinase - endopeptidase 24.11: a 
multipurpose enzyme outside the CNS 

G. Di Chiara (Cagliari, Italy) 
Brain dialysis in freely moving rats: a tool in 
neurochemical pharmacology 

J. Meldolesi (Milan, Italy) 
Receptor- triggered release of Ca2 + from 
intracellular storage organelles in the 
cytosol: studies in neurons and 
neurosecretory cells 

S. Spector (Uutley, UJ) 
Physiologic role for the endogenous codeine 
and morphine 

11. TRANSMITTER FUNCTION 
Chairman: R. Kuntzman (Nutley, NJ) 

S. Garattini (Milan, Italy) 
Role of 5 HT in the control of food intake 

G. L. Gessa (Cagliari, Italy) 
Physiological role of oxytocin in copulatory 
behavior 

R. P. Maickel (West Lafayette, IU) 
Brain biogenic amine systems in responding 
to stress 

L. Manara (Milan, Italy) 
New developments in beta-adrenergic 
mediated control of intestinal motility 

B. Weiss (Philadelphia, PA) 
Behavioral, biochemical, and molecular 
biological correlates of dopaminergic 
responses 

G. A. Krishna (Bethesda, MD) 
Mechanism of MPTP-induced Parkinson's 
disease at the cellular and subcellular levels 

J. J. Burns (Uutley, NJ) 
M y  years with B. B. Brodie 

April 30, 1988 
111. RECEPTOR MODULATION 
Chairman: V. Mutt (Stockholm, Sweden) 

H. Loh (San Francisco, CA) 
Recent studies on membrane opioid 
receptors 
N. H. Neff (Columbus, OH) 
Neurochemical pharmacology of retina 

M. L. Barbaccia (Washington, DC) 
Modulation of serotonergic transmission by 
novel putative endacoids: its possible impact 
in psychiatric research 

K. J. Kellar (Washington, DC) 
Nicotinic cholinergic receptors in brain: 
regulation and function 
A. Guidotti (Washington, DC) 
Allosteric regulation at the GABA receptor/ 
ionophore complex 

I. Hanbauer (Bethesda, MD) 
Endogenous modulator for Ca2 + channel 
activity 

G. Sedvall (Stockholm, Sweden) 
Determination of neuroreceptor 
characteristics in the living human brain by 
positron emission tomography 

IV. SIGNAL TRANSDUCTION 
Chairman: R. Paoletti (Milan, Italy) 

S. Udenfriend (Nutley, UJ) 
Biogenesis of phosphatidylinositol glyco~syl 
(PI- G tailed) membrane proteins 

J. Axelrod (Bethesda, MD) 
Receptor mediated activation of 
phospholipase A2 via G proteins: 
arachidonic acid and its metaholites as 
second messengers 

E Sulser (Nashville, TN) 
Pom neurochemical to molecular 
pharmacology of antidepressants 
F. Sjoqvist (Huddinge, Sweden) 
Tbwards optimal use of tricyclic 
antidepressant drugs: the new 
pharmacogenetics 

P. Greengard (New York, NY) 
Neuronal phosphoproteins and their 
physiological significance 

E. Costa (Washington, DC) 
Transmitter receptor modulation of gene 
expression 
4. G. Karczmar (Maywood, 11,) 
An analysis twenty years later 

The symposium will be held from 9:00 to 1:00 and from 2:30 to 6:30 at: 
National Academy of Sciences Auditorium 
2101 Constitution Avenue, N.W., Washington, D.C. 20418 
The registration fee is $50.00 and includes lunches and dinner on .April 29. 
Deadline for registration: April 15, 1988 

For further information contact: 
Fidia Research Foundation 
3247 Que Street, h.W., Suitc 200 
Washington, D.C. 20007 
Telephone: 202-337-7185 
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HIGH QUALITY PRECISION 
MICROICENTRIFl'n' 

TUBES 
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the unknown. 

In bioscience research, every step is a 
journey into the unknown. At Millipore, 
we have the tools and technologies to 
help you find the answers faster. And 
get a better glimpse of what lies ahead. 
MilliGenm synthesis and sequencing. 
Instrumentation and chemistries from 
our new MilliGen Division are providing 
genetic engineers and peptide chemists 
with purer oligomers and peptides in 
less time than ever before. The MilliGen 
7500 DNA synthesizer optimizes high- 
efficiency p-cyanoethyl chemistry for 

maximum yield and minimum cost per 
coupling. Our 9000 series peptide 
synthesizers give you the latest Fmoc 
synthesis methods along with the con- 
venience of programmable automation. 
Watersn high performance liquid 
chromatography Advanced chemis- 
tries and equipment from Waters offer 
fast analysis and purification of proteins, 
peptides and nucleic acids. For example, 
the Waters Pico -TagmSystem determines 
the composition of 50 times less protein 
than traditional methods. Preparative 



systems like our Delta-Prepm 3000 and 
Waters 650 can scale up isolations to 
milligrams and grams without compro- 
mising purity, recovery or activity. And 
our new Gen-Pak'" columns provide 
one-hour, one-step purification of oli- 
gonucleotides, restriction fragments 
and plasmids, with the same resolution 
as electrophoresis. 
Millipore membrane products. 
Besides laboratory mainstays like 
Milli-Qmwater systems and a variety 
of sterile filtration products, we're de- 

veloping novel devices that make re- 
search simpler, and help you achieve 
results that were previously impossible. 
Our Immobilon"-P Transfer Membrane 
significantly improves the efficiency and 
sensitivity of protein blotting protocols. 
MillicellmCulture Plate Inserts enhance 
cell studies by mimicking in vim growth 
conditions. And time-saving Millipore 
tangential flow systems are reducing 
the time it takes to grow and harvest 
cells, antibodies,viruses and other bio- 
active materials. 

Circle No. 31 on Readers' Service Card 

Ask for our "Dimension" series of 
technical briefs. From cell harvesting, 
to protein and peptide purification, to 
the synthesis and sequencing of active 
biomolecules-Millipore tools and 
technologies for bioresearch can help 
uncover new areas for exploration. 
To find out how, circle Reader Service 
Card or call 1-800-872-0071, Ext. 2305. 

MILLIPORE 



X-rays, maps. and more - usmg 

= Areas, lengths, angles, and dopes 
X.Y digrtmng 

= User-defined units 
Standard ASCII data mtput 
(use m Lotus. dBase. etc.) 
Keyboard macros 
User-defined data transfmms 
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NEUROCHEMICALS FOR 
THE NEUROSCIENTIST 

NEW PRODUCTS 
Adrenergic Biocklng Agent Excitatory Amino Acid Receptor 
Propranolol, (-) and (+) Ligands 

Adrenergic Receptor Ligand 
AMPA 

Chloroethyiclonidine HCI (*)-CPP 
Quisqualic Acid 

Calcium Channel Biocker Selective k Receptor Antagonist 
Verapamil HCI nor-Binaltorphimine 

Dissolution Enhancing Exclpient ~ B A  R~~~~~~~ ~ i ~ ~ ~ d ~  
Hydroxypropyl-pcyclodextrin (-)-Bicucuiline methyl bromide 

Choiinergic Neumchemicais TBPS 
N-Aminodeanol HCi SR-95531 
Scopolamine HBr, (-) and (+) Neurotoxins 
Vesamicol, (k) and (-) 2'-Methyl MPTP HCi 
4-DAMP L-BOAA 
Methoctramine 

NMDA Antagonists 
Dopamine p Hydmxyiase inhibitor AP-4 
3-Phenylpropargylamine HCI AP-7 

Dopamine Receptor Ligands KE$:e(-) and (+) 
(-)-Eticiopride HCI 
(*)-SKF-83566 HCI PNMT inhibitor a* Blocker 
SCH 23390 nor-methyl, (-) and (+) DCMB 
Sulpiride, (-) and (+) CONH 

Please visit our booth #850 at the 
FASEB Meeting in Las Vegas, May 2-5 1988 

For additional information on these and other neurochemicals, 
please call or write for our catalog. 

RBI 
Research Biochemicals Incorporated 
9 Erie Drive 
Natick, MA 01760-1312, USA 
(617) 651-8151, Telex: 510 601 5087 (RES 810 UQ) 

Circle No. 66 on Readers' Service Card 

DEVmE MORE TIME 
TO SCIENCE! 

Available for IBM PC and compatibles (Macintosh versions 
available soon). Enjoy speed, flexibility and ease of use with 
software products from: Research Information Systems, Inc. 

RESEARCH @ INFORMATION 
SYSTEMS, INC. 

Call TOLL FREE (800) 722-1227 (in Caltfornia (619) 753-3914) 
1991 Village Park Way, Dept. S., Suite 205. Encinltas. CA 92024 

In Western Europe: Biianey Consultants GmbH. Furstenwall 178. 4000 Diisseldorf I. Dept. 5 
Telephone 0211 137 60 91 WEST GERMANY 

In Australla: AMPL Software PTY.. Lrd Phone (02) 884 019 
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\ 5, time nnd m l r , n b / ~  r~senrch tn0ne.y. Taconic Surgical Services 
*r for laboratory rats and mice provide consistent, top quality 

animal models surgically modified to your exact needs. Send 
I for your free catalog listing methodologies and complete 3 ordering information. 

Taconic offers extensive surgical modifications performed by 
skilled technicians, under uniform environmental conditions, 
on a wide selection of rat and mouse strains. Be confident that 

\ all animals modified to your requirements are Murine 
!, Pathogen Free (MPF)'" with all the health docun~entation 

only Taconic can give you. 

Use Taconic for coast-to-coast supply of top quality laboratorv 
animals and services; get the most comprehensive animal 
health data available; enjoy a cornpetithe edge in your 
research. 

F -ptqflm:q 

A Sendfor a 9wr 

3 CompleteCatalog. ,t 
3 Hover At 
51 8) 537-6 

Quality Laboratory Animals 
iices for F and Sen  

rrnantown. 

3esearch 

New York 
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A One-Volume 
of Essential 
AIDS Research 

Libra y 

AIDS: Papers from Science, 1982-1985 
Edited by Ruth Kulstad 

Some of the most frequently cited papers on 
acquired immune deficiency syndrome (AIDS) 
that appeared in Science between August 1982 
and September 1985 are included in this 
volume. Arranged chronologically, these 108 
research papers and Science news reports show 
how far AlDS research has come and' provide an 
indication of the directions in which it might go. 
This fully indexed collection is useful not only 
for the experimental data and conclusions, but 
also as an excellent source of references to 
AlDS work in other major journals worldwide. 

An overview of research in AlDS to date is 
provided in the introduction by Dr. Myron 
Essex, chairman of the Department of Cancer 
Biology, Harvard University School of Public 
Health. 

654 pp,; ful ly indexed and  il lustrated 
Hardcover $32.95 (AAAS member pr ice 826.351 
Softcover $19.95 (AAAS member pr ice $75.95) 

Order from: AAAS Market ing,  Dep t .  A ,  1333 H S t . ,  NW, 
Wash ing ton ,  DC 20005. Add $1.50 postage and handl ing 
per o rder .  A l low 4-6 weeks for del ivery. 

American Association for the Advancement of Science 

Yes! Please send m e  the  fo l lowing copies o f  AIDS: Papers from Science, 1982-7985: 

hardcover $32.95 (AAAS member price $26.35) $ - 

softcover $19.95 (AAAS member price $15.95) $ - 

Postage and handling $ 1.50 

TOTAL $ - 

Check VISA Mastercard 
( r~ (11 t  (drd 1 i i 1 n i 0 ~ f  ~ x ~ ~ r d t o n  date ign,iture 

Name 

Street Address 

City State Zip 

AAAS member number (from Science mailing label) 

Thank you  fo r  your  order .  Please send i t  t o :  AAAS Marketing, Dept. A, 1333 H Street, N W  
Washington, DC  20005. Please allow 4-6 weeks tor delivery. 

I APRIL 1988 




