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Your Source for 
C R M H  FACTORS 

The cytokine laboratories at R and D Systems isolate rare 
growth factors to the highest levels of purity and activity and provide them at more affordable prices. 
All of our factors are assessed for purity by silver-stained gels, a.a. composition, and N-terminus 
sequencing. Activities are determined both in our own laboratories, as well as in those of established 
investigators in the field. To place an order, request product information or technical bulletins, call 

In Minnesota (612) 379-2956 
Telex 750627 

R & D Systems, Inc. 
614 McKinley Place N.E. 
Minneapolis, MN 5541 3 

1 Transtormlng growth lactor bpe beta Isolated tram hdman platelets (hTCFJ) or from porclne p atelets (pTCFP1 I 1s rrqdentlauy rt~rst 50 a a I and b~o~og~ca ly ~dentlca Both gl\e an ED;" of 0 1 4  4 ng on 
\RK 149Fi cells when asayed as per Assolan el alIBC 258. 71 55. 1983. and 0 8 1  0 ng/ml on AKR r2B) afrer Tucker et alCA\ RE5 43, pl581. 1983 

2 pTGFP2 is a structurally distinct second form of TGFP (sequence homology 70% in the first 50 a.a. to hTGFPlpTGFp1). When assayed as above, it gives the same EDsos on NRK and AKR cells. However, 
some cell lines can distinguish between pTGFP2 versus pTGFPlIhTGFP. 

3 Human platelet derived growth factor hiPDGF) is assayed on Balblc-3T3 and NIH-3T3 cells for H3-thymidine incorporation as per Raines and Ross, Meth. in Enz. 109, p749. 

4 Porcine PDGF is structurally very different from hPDCF (i.e. differs in M.W., subunit composition, N-terminus), it's activity is determined as in 3 above. 

5 Both the acidic and basic forms of bovine fibroblast growth factor are isolated from brain and assayed for H3-thymidine incorporation on NR6-3T3 cells alter Gospodarowicz, etalJBC, 253, p3736, 1978. 
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727 This Week in Science 

Epidemics and Civil Rights 

730 Net Primary Production: Original Calculations: P. M. VITOUSEK, 
P. R. EHRLICH, A. H. EHRLICH, P. A. MATSON . Teacher Training: 

738 Emigris Express Caution on Soviet Human Rights . Sakharov Sends Message to 
Vienna 

740 RAC Recommends Easing Some Recombinant DNA Guidelines rn . . . German 
Moratorium Urged 

741 Briefing: Minnesota Gets Institute for Theoretical Physics . Comings and Goings 
742 Science Gets Short End in Foreign Aid Funding 
743 Boland, NASA at Odds Over Launch of Mars Observer 

745 Wet-Nursing Boom in England Explored 
747 National Academy Looks at Human Genome Project, Sees Progress 
748 Debate over Emergence of Human Tooth Pattern 

A rn 751 Space Research: At a Crossroads: F. B. MCDONALD 

755 Solar Neutrinos: Questions and Hypotheses: J. WENESER AND G. FRIEDLANDER 
760 Solar Neutrinos: Experimental Approaches: G. FRIEDLANDER AND J. WENESER 
766 Splicing of Messenger RNA Precursors: P. A. SHARP 
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Reports 772 Neocortical Transplants in the Mammalian Brain Lack a Blood-Brain Barrier to 
Macromolecules: J. M. ROSEN~TEIN 

774 Identification and Isolation of a Variant Surface Glycoprotein from Ttypatwsoma 
a'vux: P. R. GARDINER, T. W. PEARSON, M. W. CLARKE, L. M. MUTHARIA 

777 Synthesis of a Site-Specific DNA-Binding Peptide: M. F. BRUIST, 
S. J. HORVATH, L. E. HOOD, T. A. STEITZ, M. I. SIMON 

780 Epitope Mapping by Chemical Modification of Free and Antibody-Bound 
Protein Antigen: A. BURNENS, S. DEMOTZ, G. CORRADIN, H. BINZ, 
H. R. BOSSHARD 

783 Leader Peptidase of Escherichia COIL Critical Role of a Small Domain in Membrane 
Assembly: R. E. DALBEY AND W. WICKNER 

787 Avian v-myc Replaces Chromosomal Translocation in Murine 
Plasmacytomagenesis: M. POITER, J. F. MUSHINSKI, E. B. MUSHINSKI, 
S. BRUST, J. S. WAX, F. WIENER, M. BABONITS, U. R. RAPP, H. C. MORSE, I11 

790 Isolation of a T-Lyrnphotropic Virus from Domestic Cats with an 
Immunodeficiency-Like Syndrome: N. C. PEDERSEN, E. W. Ho, M. L. BROWN, 
J. K. YAMAMOTO 

AAAS Meetings 796 R&D Polin'es, Budgets, and Economic Competitiveness: Advanced Registration 
Form; Hotel Reservation Form 

Book Reviews 798 The American College and the Culture of Aspiration, 1915-1940, r-ed by 
D. KAREN rn Low Tech Education in a High Tech World, H. M. LEVIN . Solar 
Radiophysics, R. G. STONE rn Flora of the Great Plains, N. R. MORIN rn Books 
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Solar neutrino puzzle 

M OST products of the thermo- 
nuclear reactions that occur in 
the sun's interior remain 

there, according to the "standard solar 
model," but some of the energy gener- 
ated is released as neutrinos (pages 755 
and 760). These subatomic, almost 
massless, neutral particles travel close to 
the speed of light and are capable of 
passing through matter, including the 
earth and the sun. The first experiment 
to try to "catch" neutrinos was set up 20 
years ago: deep in a South Dakota gold 
mine (shielded from cosmic rays), chlo- 
rine-37 in a tank filled with dry cleaning 
solution (C2C4) would be changed to a 
detectable radioactive substance, argon- 
37, if bombarded by neutrinos. Al- 
though neutrino bombardment and 
capture did occur, only a third the 
number of neutrinos expected was de- 
tected. The "solar neutrino puzzle," the 
discrepancy between prediction and 
findings, is the subject of two articles by 
Friedlander and Weneser. First, the the- 
oretical efforts to account for the dis- 
crepancy are reviewed; these involve 
reappraisals of basic assumptions about 
the interior, dynamics, and evolution of 
the sun or reevaluations of neutrino 
properties. Second, new experimental 
approaches in progress and under con- 
sideration for solving the puzzle are 
described. 

Trypanosome antigen 

T RYPANOSOMIASIS of cattle is a 
devastating infection that has 
caused problematic economic 

losses in Africa, South America, and the 
Caribbean region (page 774). The 
agent, Tgpanosmna vivax, is less well 
studied than other trypanosomes: it is 
fragile, difficult to grow in laboratory 
hosts, and frequently switches its sur- 
face antigens. Parasites spend part of 
their lives in the proboscis of tsetse flies 
and part in cattle; they are passed along 
or picked up when flies bite cows. Gar- 
diner et al. have characterized a surface 
component of T. vivax, the variant sur- 
face glycoprotein (VSG), and compared 
its features to those of VSGs of T.  

brucei, a related organism. The VSG of 
T.  Pivax, though smaller and more hy- 
drophobic, contains constituents simi- 
lar to those of other VSGs and may be 
anchored in the membrane by a similar 
fatty acid. These characterizations make 
possible the analyses of underlying ge- 
netic mechanisms that account for mo- 
lecular variations in the VSG, variations 
that allow the organisrn to elude host 
defenses. 

Epitope mapping 

E PITOPES, structures on the sur- 
face of complex antigenic mole- 
cules, are being studied with a 

new modification technique (page 
780). The strategy helps define what 
amino acids are present in difficult-to- 
study discontiguous conformational 
epitopes that form when the protein 
folds and distant amino acids are 
brought close to ether. Burnens et d. 
chemically modi d ed lysines and threo- 
nines of the protein cytochrome c. The 
modification was carried out both when 
the protein was complexed with a 
monoclonal antibody that reacts with 
one of its epitopes and when the protein 
was uncomplexed. Only two lysines and 
no threonines were modified more 
slowly when the antibody was bound, 
thereby identifying which amino acids 
participated in the epitope. Although 
the two involved lysines are 38 residues 
apart in the amino acid chain, crystallo- 
graphic studies have shown that they 
are brought to within 7 angstroms of 
each other when the molecule folds. 
This method complements others al- 
ready in use for ma ping epitopes; 
mapping is crucial ? or fhdamental 
studies and practical pursuits such as 
vaccine development. 

Oncogene deregulation 
and tumor induction 

P LASMACYTOMA cells (tumors of 
antibody-producing plasma cells) 
of mice and Burkitt lymphoma 

cells of humans are among the tumor 
cells that characteristically show two 
anomalies-chromosomal transloca- 

tions and deregulation of the myc onco- 
gene; a causal relation between the 
anomalies and tumor development has 
remained difficult to establish (page 
787). Now it has been shown that 
plasmacytomas can be induced in mice 
In the absence of a chromosomal trans- 
location as long as an active myc onco- 
gene is present. This more closely ties 
the activation of the oncogene to tumor 
formation. Tumors were induced with 
pristane and a viral construct, called J-3, 
that carries an active avian myc onco- 
gene. Plasmacytomas formed more rap- 
idly than when induced by pristane 
alone, and most had no chromosomal 
rearrangements; they did have an inte- 
grated J-3 virus, and they actively ex- 
pressed myc. Potter et d. speculate that, 
although deregulation of myc expression 
is apparently necessary for plasmacy- 
toma induction, it may not be suffi- 
cient; other alterations of normal gene 
functions may be needed to complete 
the transformation of normal cells to 
tumor cells. This system is suitable for 
testing the oncogenic potential of other 
new viral constructs. 

Viral disease in cats 

T HE well-being of cats in an estab- 
lished cattery deteriorated afier a 
cat developed diarrhea, anemia, 

neurologic abnormalities, and rhinitis 
and other infections, aborted a litter, 
and died; during the next 4 years, nine 
other cats in the same pen developed 
similar disease and died (page 790). 
The virus responsible for the disease 
was isolated by Pedersen et al. and 
compared with the human AIDS virus; 
disease was transmitted experimentally 
to patho en-free kittens. The new virus, f called fe ine T-lymphotropic lentivirus 
(FTLV), is antigenicall distinct from 
other cat viruses and ? rom the AIDS 
virus. However, FTLV resembles the 
AIDS virus in morphology, in having a 
strong tropism for T cells, in metal 
requirements for the functioning of its 
reverse transcriptase, and in its ability to 
cause a disease similar to AIDS. Al- 
though this virus ses a threat to cat 
populations, it an c f O  the cats that harbor 
it may help in the study of AIDS. 
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Epidemics and Civil Rights 

A n epidemic involving a lingering fatal disease is difficult to handle under the best 
conditions. An individual who knows death is certain is naturally reluctant to spend 
the twilight hours isolated and feared by friends; yet the picture of an individual 

who knowingly spreads a fatal infection and also refuses to help in its containment is equally 
unpleasant. Reluctance to provide information to authorities is compounded if there is fear 
of exposure of a sexual preference that is still not accepted by a sizable fraction of the 
population. Clearly this is a matter that must be handled with great delicacy and restraint, 
but it cannot be swept under the rug while the epidemic grows. 

It is a tragedy of history that, at a time when a more enlightened attitude toward 
homosexual preferences is emerging in our society, we are also confronted with an epidemic 
of AIDS. Increased scientific understanding and public education had begun to convince 
society that homosexuality is a statistical fact and a natural event of the human condition, 
neither to be praised nor condemned. The epidemic of AIDS, identified here with parts of 
the homosexual population, has interrupted that educational process and produced an 
unfortunate confrontation between civil rights and public health. 

The latest medical evidence indicates that the incubation period of the AIDS virus may 
be much longer than originally thought, and therefore many people who were thought only 
to have a latent virus are now considered likely to be able to infect others and to die. A recent 
National Academy of Sciences committee emphasized the importance of this evidence and 
urged a massive educational campaign." The containment effort will certainly not be helped 
if it is clouded by two emotionally charged issues. 

The first of these concerns civil rights: the concept that those with a minority behavioral 
pattern should not be asked to accede to public health restrictions that might expose them to 
ridicule. Ironically, the spread of AIDS into the heterosexual population may soon make 
that issue moot, but those who delay intelligent and balanced attempts to control the 
epidemic will only add more acrimony and emotionalism to an already complex problem. 
The freedom of consenting adults in private to practice their own sexual preferences should 
be a civil right. The freedom to infect others is a civil wrong. The homosexual community 
has a right to demand that whatever restraints are deemed in the public interest must be 
applied equally to all individuals. The public has a right to say, "Let us not confuse a civil 
right with a civil wrong." 

The second concerns the right to privacy: the concept that society may not use coercion 
to obtain information from a carrier of a disease. Coercion should be-and is-limited, but 
public emotionalism on this issue may become more severe as the epidemic spreads. It 
would be far better to devise now humane and intelligent procedures to limit the spread of 
AIDS. Other countries, such as Scandinavian nations, have imposed demands to reveal 
private information, such as the paternity of a child, but have also provided excellent 
safeguards to keep that information confidential. Society does not compel individuals to take 
sobriety tests ad libitum, but willingness to undergo a breath test is an appropriate 
requirement for obtaining a driver's license. In a similar exchange, society could say to a 
potential AIDS victim, "You must help us by giving information in return for the medical 
and financial assistance that we are providing you." 

Solutions to the problem must be practical and civilized, but they should not be 
clouded by an inappropriate assessment of "rights." The clean water issue illustrates that 
past history cannot always be a guide to present problems: in the 1800s when the country 
had a much smaller population, the dumping practices of chemical plants could be tolerated 
to a degree impossible today with our concentrated population and highly chemical society. 
The nature of the epidemics that threaten us today has also changed, and the mobility and 
anonymity of the population require new approaches to epidemiology. Individuals personal- 
ly threatened by AIDS should be treated with humanity and dignity; they, in turn, should be 
willing to provide the information which will enable society to protect others and attempt to 
control this terrible SCOU~~~.-DANIEL E. KOSHLAND, JR. 

*National Academy of Sciences, ConfmntingAD.5 (National Academy Press, Washington, DC, 1986). 
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Sclentlfic Organtzation: G.P. Trentinl (I), 
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Endocrinology 
Florence, ltaly I October 8-9 
Scient~fic Organlzatm: L. Martlnl (I), 
M. Serio (I) and C.W. Bardin (USA) 
Differentiation Therapy for Cancer 
Tucker's Town, Bermuda 1 October 23-25 
Sclentlfic Organlzatlon G.B. Ross (I), 
F Takaku (J) and S. Waxman (USA) 
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THE SIXTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
MARCH 1 - 4,1987 

MOSCONE CENTER, SAN FRANCISCO, CALIFORNIA 
Organized by Scherago Associates, Inc. and Mary Ann Liebert, Inc., publishers 

Co-Chairmen: 
Zenon Steplewski, The Wistar Institute, Philadelphia, PA 
Hilary Koprowski, The Wistar Institute, Philadelphia, PA 

Joseph Davie, Washington University, St. Louis, MO 

SESSIONS 
KEYNOTE ADDRESS (Sunday P.M.) 
Genetics and Biochemistry of Retroviral Replication 
Stephen Goff, Columbia University, College of Physicians and Surgeons 
Left-Handed and Right-Handed DNA in Genetic Recombination 
Alexander Rich, Massachusetts Institute of Technology 
ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS) 

(Monday A.M. - P.M.) 
Chairman: Erling Norrby, Karolinska Institutet, Stockholm, Sweden 
Speakers: Luc Montagnier, Paris William Haseltine, Boston 

Robert C. Gallo, Bethesda Myron Essex, Boston 
Jay A. Levy, San Francisco Robin Weiss, London 
Simon Wain-Hobson, Paris Dani P. Bolognesi, Durham 
Flossie Wong-Staal, Bethesda Bernard Moss, Bethesda 

TRANSGENIC MICE AS TOOL IN IMMUNOLOGY (Tuesday A.M.) 
Chairman: Davor Solter, The Wistar Institute 
Speakers: Rudolf Grosschedl, U.C.S.F. 

Ken-lchi Yamamura, Kumamoto Univ. Medical School 
Jean-Claude Weill, Institute Jacques-Monod 
Barbara A. Knowles, The Wistar Institute 

WORKING GROUP MEETINGS 
This year we are planning two Working Groups: 
A. IMMUNOTHERAPY - Chairman, Michael Mastrangelo 

Thomas Jefferson University Hospital 
8. IMMUNODIAGNOSIS - Chairman, Edgar Haber 

Massachusetts General Hospital 

ANTI~IDIOTYPE VACCINES (Tuesday P.M.) 
Chairman: J. Donald Capra, University of Texas 
Speakers: Katheryn Meek, Univ. of Texas Health Science Center 

At Dallas 
Ronald C. Kennedy, Southwestern Foundation for 

Biomedical Research 
Dorothee Herlyn, The Wistar lnstitute 
Karl Erik Hellstrom, Oncogen Inc. 
David Sacks, N.I.H. 

THE USE OF HYBRIDOMAS IN DETERMINING CYTOKINE 
STRUCTURES AND FUNCTIONS (Wednesday A.M.) 
Chairman: Robert Schreiber, Washington University 
Speakers: Robert Coffman, DNAX Research Institute 

Frank Fitch, Prilzler School of Medicine 
Carl Pierce, Washington University School of Medicine 
Robert Schreiber, Washington University 

ANTI-CARBOHYDRATE MAB'S IN THE STUDY OF GLYCOLI- 
PID-MEDIATED CELLULAR EFFECTS (Wednesday a.m.) 
Chairman: Jan Thurin, The Wistar Institute 
Speakers: David A. Cheresh, Scripps Clinic & Research Foundation 

Tomas Brodin, The Wallenberg Laboratory 
Bruce Fenderson, Fred Hutchinson Cancer Research Center 
Nobuo Hanai, Fred Hutchinson Cancer Research Center 

SUMMARY (Wednesday P.M.) 
Chairman: Joseph Davie, Washington University School of Medicine 

Working groups willmeet in closed sessions. It is our intent to select participants actively involvedin the above Iistedresearch for in-depth discussion ofprogress made 
recently The consensus reached by working groups will be presented to the whole Congress and results of these discussions will be published in Hybridoma. 
Investigators interested in participating in these Group Meetings should send a short summary to DL Zenon Steplewski, The Wistar Institute, Thirty Sixth Street At 
Spruce, Philadelphia, PA 19104. (215) 898-3924 by January 10, 1987. 

POSTER SESSION AND EXHIBITS 

REGISTRATION FEES: 
$450 On-site registration 
$400 ADVANCE REGISTRATION - (Received by Jan. 15) $150 STUDENT REGISTRATION - Undergraduate, graduate students only. Conf. in writing. 
4-7 registrations received together from same organization $300 each. 8-10 registrations received together from same organization $200 each. 
Larger group rates available upon request. Cancellations must be received in writing by February 1, 1987. - -------------------------------------------------------------  
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNA / HYBRIDOMA S-2-13 

C Please reserve space(s): Registration Fee of $ enclosed. 
O Please send abstract form. 

Name 

Dept. Organization 

Street 

City State Zip 

Telephone: ( ) 

Return to: Hybr idoma:  c/o Scherago Associates, Inc., 151 5 Broadway, Dept. S-2-13 New York, NY 10036 (21 2 )  730-1 050 
_I 



Try A New 
Approach to 
Life Sciences- 
Search STN 

G e t  to the bottom of your notes with 
Notebook I1 - the database manager 
for research notes and bibliographies. 

Use Notebook 11's built-in text editor 
to take all the notes you want, or read 
in files from your word processor or an 
on-line database. Then in an instant, 
reorganize or retrieve any informa- 
tion. Print it in any format or incor- 
porate it directly in your manuscript. 

Add the companion program,Bibli- 
ography, to compile bibliographies 
from citations in your manuscript in 
any style required by your publisher. 

So think about it. You can spend 
hundreds of hours on re-search or 
$189 on Notebook 11. ($264 with 

To find out more, call us at 
(41 5 )  947-1024 or outside California, 
toll-free at (800) 826-2222. Or write 
Pro/Tem Software, Inc., 814 Tolman 
Drive, Stanford, CA 94305. 

Notebook11 runs underMS/PCDOS 2 or 3with 256KRhM. 
Notebook1 is available for CP/M systems. 

International"! 
Search STN International online 
to get effective answers to your 
life science questions. Stay 
current on new developments 
in fast-changing fields such as 
biotechnology, pharmaceuticals, 
forensic science, and 
immunology, 

More than one-third of our CAS 
ONLINE@ database contains life 
science information. Try BlOSlS 
Previews? and our newest 
file, BIOCAS, the link between 
BlOSlS Previews and CAS 
ONLINE. All searchable with 
only one command language 
on STN! 

Please fill out and clip this 
coupon today 

YES: Please rush me my 
FREE STN information 
packet. 

Name 

Organization 

Address 

Mail to: 

STN lnternational 
Marketing, Dept. 33886 
2540 Olentangy River Road 
P. 0. Box 02228 
Columbus, Ohio 43202 USA 

INTERNATIONAL 

Circle No. 123 on Readers' Service Card Circle No. 140 on Readers' Service Card 
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12th AAAS R&D Colloquium 
Washington, D.C. 
9-10 April 1987 

The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 

Please Type or Print Clearly REGISTRATION FEES 

Name $170 Full (meals and publications) $ 
(last) (first and initial) 

Affiliation $125 Partial (publications only) 

Mailing Address $ 60 Student (publications only) 
(street and number) 

(cw) (state and z~p)  (telephone number) 
SEPARATE MEAL TICKETS 

$ 22 Lunch, Thursday (9 Apr.) 

Check enclosed or charge to my VISA or MASTERCARD $ 8 Breakfast, Friday (10 Apr.) 

Card No. Expiration Date $ 22 Lunch, Friday (10 Apr.) 

Cardholder's signature TOTAL AMOUNT: $ 
Check here if you need special services due to a handicap. We will contact 
you before the meeting. 

Packets will be mailed to preregistrants on about 23 March; registrations received after 23 March will be held at the AAAS 
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for 
cancellations received by 3 April; no refunds will be made on cancellations received after this date. 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. 
All registrants receive AAAS Report XI/: Research and Development, FY 1988 before or at the Colloquium, published 
Proceedings after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1988 Budget, 
in the fall. 

Mail registration form to: AAAS Meetings, R&D Forum Registration, 1333 H Street, N.W., Washington, D.C. 20005 

Capital Hilton Hotel Reservation 
AAAS R&D Colloquium + 9-1 0 April 1987 

(Reservations received after 13 March cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State Zip Telephone No. 

Other occupants of room: Name Name 

Room: Single ($1 15)* Double ($1 35)* Twin ($1 35)* *Add 10% D.C. sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

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

Special housing needs due to handicap 

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 hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 20036 




