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* 1986 FASEB Summer Research Conferences /‘

The Federation of American Societies for Experimental Biology presents Summer Research Conferences designed for analysis
of research of intense scientific interest. The conferences in Saxtons River, Vermont and in Copper Mountain, Colorado, will be
limited to 150 persons by invitation upon application. A conference fee of $300 covers one week’s room, board and registration.
For further details, see the February Federation Proceedings or call Robert W. Krauss, (301) 530-7093.

FOLIC ACID, B-12, AND ONE-CARBON METABOLISM June 8-13 Vermont Chairs: Conrad Wagner, Vanderbilt University; Raymond L. Blakley, St. Jude Children’s
Research Hospital. Enzymes. R. Matthews, R. Blakley, H. Hogenkamp, C. Wagner; Analyses. C. Krumdieck, I. Eto, D. Priest; Transport. G. Henderson, F. Sirotnak,
1. Rosenberg, C. Halsted, R. Allen, F. Kolhouse, R. Donaldson; Metabolism. E. Stokstad, J. Scott, J. Perry, J. Noronka; Methyl Groups. T. Tephly, J. Finkelstein, A. Macar;
Clinical Aspects of Deficiency. |. Chanarin, D. Rosenblatt, R. Erbe, L. Rosenberg; Folate Polyglutamates. B. Shane, J. McGuire, R. MacKenzie; Cancer. L. Poirier,
R. Hoffman, A. Feinberg, M. Wilson. i

AUTOIMMUNITY June 15-20 Vermont Chairs: Noel Rose, Johns Hopkins University; Alfred Steinberg, NIH. T Cell Genetics. G. Fatham, L. Glimcher, T. Mak,
C. Terhorst, J. Berzofsky, P. Allen, A. Livingstone, J. Bluestone; Lines and Clones. H. Wekerle, I. Cohen, R. Nussenblatt, S. Zamvil, H. Weiner, H. McFarland, K. Weyand,
D. Hafler, R. Hohfeld, F. Bottazzo; Targets. Y-C. Kong, W. Canonica, A. Like, A. McGregor, C. McAllister; Manipulation. N. Rose, ). Penhale, A. Hess, M. Iverson,
Y-C. Kong, H. Weiner, S. Sakaguchi; Hyperimmunity. A. Steinberg, C. Reinisch, W. Davidson, Y. Rosenberg, A. Theophilopoulos; History. A. Silverstein; Dysfunction
and Retroviruses. D. Cohen, A. Steinberg, I. Chen, M. Essex, A. Rabson; Workshop and Posters. E. Alexander.

MICRONUTRIENTS: RETINOIDS June 22-27 Vermont Chairs: James A. Olson, lowa State University; DeWitt S. Goodman, Columbia University. Absorption,
Metabolism, and Storage. C. Ross, K. Norum, D. Knook, J. Olson, A. McCormick; International Nutrition. S. Srikantia, B. Underwood, F. Weber, A. Sommer; Binding
Proteins. D. Goodman, P. Peterson, D. Ong, D. Soprano, J. Saari; The Immune Response. K. Nauss, G. Dennert, M. Malkovsky, R. Lotan; Cellular Differentiation.
M. Sherman, P. Davies, E. Fuchs, H. Deluca, L. Gudas; Methodology: HPLC. A. Deleenheer, H. Furr; GLC-Mass Spec. A. Clifford, J. Napoli; Synthesis. F. Frickel,
A. Barua; Immunology. D. Bok, R. Watson; Molecular Biology. V. Colantuoni, B. Laurent; Nutritional Assessment. D. Mclaren, H. Flores; Tissue Culture. T. Breitman,
A. Jetten; Tumor Models. R. Moon, U. Lichti; Cancer. G. Wolf, L. De Luca, B. Sani, Y. Muto, F. Meyskens, W. Bollag; Carotenoids. D. Sklan, N. Krinsky, M. Mathews-
Roth, K-H. Lotthammer, I. Ascarelli; Functions. M. Griswold, D. Bridges, F. Chytil, M. Haddox, M. Maden.

MEMBRANES AND MEMBRANE TRANSPORT IN NEOPLASIA June 29-July 4 Vermont Chairs: I. David Goldman, Medical College of Virginia; John Parker,
University of North Carolina, Alan Paterson, University of Alberta. Transport. J. Parker, S. Grinstein, M. Hass, C. Deutsch, A. Finn, G. Lienhard, S. Jarvis; Anion
Transport. R. Gunn, M. Jennings, R. Boucher, E. Hviid-Larsen; Antifolate Transport. D. Goldman, F. Sirotnak, G. Henderson; Multi-Drug Resistance. W. Beck, I. Pastan,
J. Gonzalez-Ros; Transport of Nucleosides and Bases. C. Cass, R. Wohlhueter, ). Belt; Membrane Transport and Therapeutics. A. Paterson, C. White, D. Fry, J. Whiley;
Molecular Biology. R. Kopito, J. Pouyssegur, J. Gargus; Proliferative State. I. Macara, P. Rosoff, M. Villereal, M. Saier.

SOMATIC CELL GENETICS July 6-11 Vermont Chairs: Philip Coffino, University of California; David Housman, MIT. Mutagenesis. L. Chasin, D. Patterson,
M. Callas, D. Garfinkel; Receptors. O. Rosen, R. Stanley, M. Greene, R. Evans; Cell Cycle. P. Coffino, A. Varshavsky, B. Schimke, D. Schumperli; Plants. R. Fraley,
D. Bisaro, J. Nasrallah, H. Klee, N-H. Chua; Tissue-Specific Expression. W. Rutter, S. Tilghman, R. Grossched|, C. Parker; Human Disease. D. Housman, K. Davies,
S. Latt; Differentiation. M. Weiss, K. Fournier, H. Blau, B. DeCrombrugghe; Amplification. G. Wahl, J. Hamlin, G. Walker, R. Kucherlapati; Oncogenes. M. Wigler,
D. Hanahan, E. Gateff.

TRICHOTHECENE MYCOTOXICOSIS July 6-11 Colorado Chairs: Paul M. Newberne, MIT; Fun Sun Chu, University of Wisconsin. Mycotoxins. Y. Ueno, P. Nelson,
B. Schiefer, W. Marasas; Detection. C. Mirocha, R. Eppley, F. Chu, J. Hewetson; Chemistry and Synthesis. B. Jarvis, C. Tamms, W. Roush, G. Kraus; Pathology. A.
Rogers, W. Haschek, J. Johnson, W. Carlton; Toxicology. W. Buck, G. Feuerstein, T. Woods, C. Hassler, V. Beasley; Inhalation/Dermal. R. Wannemacher, D. Cresia,
B. Kamppainen, R. Lambert; Metabolism. J. Pace, S. Swanson, W. Busby, M. Marletta, C. McLaughlin, D. Prelusky; Intervention/Therapy. D. Bunner, R. Fricke, A. Rogers,
H. Nagasawa; Hematology/immunology. P. Newberne, T. Cosgriff, P. Gentry; Summary. G. Feuerstein, A. Rogers, C. Mclaughlin, T. Woods, W. Buck, D. Bunner.

DIETARY FIBER July 13-18 Vermont Chairs: John A. Story, Purdue. University; David Kritchevsky, Wistar Institute. Analyses and Function. D. Southgate,
P. Van Soest, N-G. Asp, E. Bright-See; Bacterial Digestion. P. Van Soest, A. Salyers, G. Macfarlane, M. Eastwood; Intestinal Function. M. Eastwood, N. Read, S. Fleming;
Mucosa. G. Vahouny, L. Jacobs, M. Cassidy; Metabolism: Serum Lipids. D. Kritchevsky, B. Schneeman, R. Kay, J. Anderson. Bile Acids. J. Story, M. Eastwood, K. Heaton,
M. Hill; Carbohydrates. K. Heaton, D. Jenkins, J. Anderson, A. Leeds; Digestion and Absorption of Other Nutrients. B. Schneeman, G. Vahouny, D. Gordon, J. Kelsay;
Dietary Fiber in Food Supply. H. Hurt, J. Vanderveen, C. Bonfield, J. Mullen.

CELLULAR AND MOLECULAR NEUROBIOLOGY: SYNAPTIC MOLECULES July 13-18 Colorado Chairs: Darwin K. Berg, University of California;s U. Jack
McMahan, Stanford. lon Channels. R. Hartshorne, I. Levitan, N. Gilula; Neurotransmitters/Neuropeptides. E. Herbert, R. Scheller, D. Chikaraishi; Presynaptic
Elements. T. Reese. P. Greengard; Synaptic Cleft. R. Kelly, J. McMahan, P. Taylor; Neurotransmitter Receptors. J. Patrick, H. Mohler, D. Berg; Postsynaptic Elements.
Z. Hall, M. Kennedy; Transduction/lon Pumps. D. Baylor, C. Zuker, D. Fambrough; Synaptic Formation/Development. G. Fishbach, L. Reichardt, D. Anderson;
Synaptic Specificity. L. Landmesser, E. Frank, B. Cunningham.

RECOMBINATION AND GENOME REARRANGEMENT July 20-25 Vermont Chairs: R. Michael Liskay, Yale University; Gerald R. Smith, Fred Hutchinson Cancer
Research Center. Analysis of Homologs. R. Esposito, J. Clark, J-L. Rossignol, A. Carpenter; Site-Specific Recombination. M. Simon, M. Cox, R. Hoess, A. Landy,
N. Grindley; Early Recombination. W. Holloman, C. Radding, G. Smith; Recombination of Incoming DNA. M. Capecchi, R. Gregg, H. Smith, S. Goff; Mammalian
Systems. J. Wilson, M. Siedman, R. Kucherlapati; Workshop: Molecular Aspects. P. Hastings; Interactions of Repeated DNA Sequences. H. Klein, T. Petes, S. Roeder,
J. Roth; Rearrangements. J. Strathern, M. So, F. Alt, H. Eisen; Transposable Sequences. K. Mizuuchi, N. Kleckner, J. Boeke, D. Rio; Processing Intermediates. R. Weis-
berg, B. DeMassey, R. Kolodner, S. West, P. Modrich.

PHYSIOLOGY AND PATHOPHYSIOLOGY OF THE SPLANCHNIC CIRCULATION July 20-25 Colorado Chairs: Dr. Neil Granger, University of South Alabama;
Alan P. Shepherd, University of Texas. Microvascular Organization and Blood Flow. A. Shephers, B. Gannon, G. Bohlen, K. Proctor, I. Beck, L. Maxwell, L. Cheung,
A. Sonnenberg, F. Leung, A. Shepherd, N. Sato; Intestinal Blood Flow. C. Chou, H. Granger, L. Rowell, A. Premen, D. Edelstone; Salivary, Pancreatic, and Hepatic
Blood Flows. C. Goresky, L. Smaje, W. Lautt, A. Koo, S. Gelman, R. McCusky, P. Kvietys; Microvascular Exchanges. A. Taylor, R. Gore, H. Wayland, P. Tso, N. Mortillaro,
J. Barrowman, N. Granger; Intestinal Ischemia. E. Jacobson, O. Lundgren, U. Haglund, D. Parks, G. Bulkley, S. Boley, M. Leblanc; Gastric Circulation and Ulcerogene-
sis. M. Perry, L. Holm-Rutili, L. Cheung, B. Whittle, . Guth, N. Sato; Hypertension and Gl Bleeding. R. Groszmann, M. Huet, A. Blei, H. Bosch, D. Leblec, R. Gusberg;
Pathophysiology. R. Wechsler, K. Dinda, R. Zipser, M. Hollwarth, R. Korthuis, G. Meininger.

LUNG PHARMACOLOGY AND PATHOPHYSIOLOGY July 27-August 1 Vermont Chairs: Norman Gillis, Yale University; Michael Boyd, NIH. Perspectives.
J. Vane, R. Effros, L. Reid, ). Bend; Lung Cells. J. Last, C. Plopper, J. Finkelstein, U. Ryan; Microcirculatory Regulation. J. Bevan, C. Dawson, P. Kadowitz, J. Douglas,
M. Peach; Metabolic/Pharmacokinetic Lung Functions-Endogenous Substrates. N. Gillis, P. Piper, J. Ryan, B. Pitt, L. Smith; Xenobiotics. T. Gram, P. Guengerich,
L. Marnett, A. Buckpitt, J. Baron; Drug Toxicity. H. Witchi, M. Evans, H. Forman, K. Reiser, R. Roth; Acute Injury. K. Brigham, J. Evans, N. Voelkel, . Catravas, L. Frank;
Pharmacotherapy of Lung Cancer. M. Boyd, P. Nettesheim, R. Shoemaker, M. Johnston; Newer Approaches. D. Ranney, A. Jobe, B. Freeman.

RESPONSES TO GRAVITY AND SPACE WEIGHTLESSNESS  July 27-August 1 Colorado  Chairs: Thora W. Halstead, NASA; Muriel D. Ross, University of Michigan.
Biophysics. R. Naumann, C. Bugg, P. Todd, A. Cogoli; Evolution and Cilia. L. Margulis, R. Guerrero, P. Verdugo, H. Planel; Calcium and Transduction. R. Kretsinger,
A. Means, J. Farley, F. Sachs; Development. A. Krikorian, P. Hepler, R. Quatrano, G. Malacinski, J. Alberts; Sensors. M. Ross, M. Wiedehold, C. Leopold, B. Pickard;
Biomineralization. S. Weiner, D. Marme, C. Arnaud, D. Osborne; Hormonal & Neural Responses. W. Ganong, J. Horowitz, T. Scott, R Bandurski; Organ Responses.
G. Bloomgyvist, M. Tischler, E. Holton, M. Wilkins; Summary and the Future.

IMMUNOPHARMACOLOGY August 3-8 Vermont Chairs: Anthony C. Allison, Syntex Research; Timothy J. Sullivan, Southwestern University. T Lymphocyte
Receptors and Activation. J. Strobo, S. Tonegawa, A. Weiss, K. Kelley, G. Crabtree; Interleukin-2. A. de Weck, R. Robb, W. Greene, K. Kato; B Lymphocyte Activation.
S. Tonegawa, W. Paul, T. Kishimoto, F. Lee, K. Ishizaka, D. Katz; Interleukin-1. P. Davies, S. Gillis, P. Lomedico, E. Eugui, A. Allison, J. Schmidt; Vaccine Production
by Recombinant DNA Technology. A. Allison, K. Murray, H. Chan, L. Lasky, J. Young; In Vivo Immunoregulation by Antibodies. H. McDevitt, D. Wofsy, E. Reinherz,
L. Steinman; Cloned Effector Molecules. D. Godel, S. Pestka, J. Ihle, C. Shefr, S. Clark; Mediators of Inflammation. T. Sullivan, H. Muller-Eberhard, H. Colten,
L. Johnson; Cloned Molecules in the Clinic. A. Rosenthal, S. Rosenberg, E. Borden, T. Merigan, ). Gutterman.

RECEPTORS August 10-15 Vermont Chairs: Henry Metzger, NIH; Rick Klausner, NIH. Membrane, Protein Structure and Interactions. H. Metzger, M. Crumpton,
W. Webb; Receptors as Kinases. S. Cohen, J. Brugge, O. Rosen; Signal Transduction via CAMP. A. Levitzki, M. Caron, A. Danchin, M. Wigler, M. Smigel; Regulation.
R. Lefkowtiz, M. Czech, M. Chabre; Signal Transduction via Turnover of Phosphatidylinositol. M. Beaven, J. Putney, S. Joseph, T. Connolly; Olfaction. S. Snyder,
D. Lancet, F. Margolis; Regulation at the Biosynthetic/Genetic Level. R. Klausner, B. O'Malley, ). Harford, I. Pastan; General Speaker. M. Brown; Receptor Trafficking,
Sorting, and Cytoskeletal Interactions. |. Mellman, D. Holowka, B. Baird, K. Mostov.
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Zeolite cages

EOLITES are catalysts, ion ex-
Z changers, and molecular sieves
(page 1093). At a molecular lev-
el, their structures are cage-like. Natural
mineral zeolites were discovered in cavi-
ties of volcanic rocks, in metamorphic
rocks, and in sedimentary deposits; oth-
er zeolites have been synthesized and
modified to enhance their usefulness.
Catalysis (such as the catalytic cracking
of crude oil to petroleum products) is
promoted on internal surfaces of the
cage; after heating releases water inside
the cage, space becomes available for
organic and inorganic molecules and
metal vapors to interact with each other
and other reactants. Molecular sieving
depends on the size of the tiorcs in the
cage framework, because this controls
what size molecules can pass in and out.
Ion exchange takes place between cat-
ionic species in solution and those asso-
ciated with the cage’s anionic frame-
work. Each use can be modified by the
others: catalysis and separations can be
made more efficient by substitutions of
cations into the structure and by alter-
ations of the sizes of the pores. Newsam
describes the range of applications of
zeolites, the details of zeolite structures,
and what lies ahead (for example, inter-
active computer graphics that will show
what molecules can enter the cages and
what changes can take tPlace inside) in
the use and analysis of these versatile
inorganic materials.

Sources of atmospheric
mercury '

ERCURY enters the atmo-
M sphere as a result of activities

of some of the simplest orga-
nisms (phytoplankton) and some of the
most complex ones (humans) in the
food web (page 1131). Kim and Fitz-
gerald report on mercury dynamics in
the equatorial Pacific region. In water,
where upwelling provides an environ-
ment conducive to biological produc-
tivity, phytoplankton may, through
metabolic activities, volatilize dissolved
mercury. The Pacific equatorial phyto-
plankton or associated microorganisms
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may be responsible for 4 percent of the
mercury that enters the atmosphere
yearly. Extrapolated to global oceanic
biological productivity, this could be an
annual contribution of 36 percent of
atmospheric mercury influx and be
comparable to the amount of mercury
that escapes into the atmosphere from
human-generated sources.

Assembling
immunoglobulin genes

good candidate for one of the
A enzymes instrumental in assem-
bling pieces of chromosomal
DNA into genes for immunoglobulins
(Ig’s) has been identified (page 1141).
The process of Ig-gene assembly re-
quires orienting of pieces of DNA to be
joined, cutting of DNA by an enzyme
with endonuclease activity, and joining
of cut pieces into the correct configura-
tion. Hope et al. found an endonuclease
activity in extracts of nuclei from chick
embryo bursa and mouse fetal liver, two
tissues in which cells that engage in Ig
synthesis first appear during develop-
ment. The endonuclease cleaved Ig
DNA at a specific dinucleotide pair in
just those regions where gene recombi-
nation has been shown to occur. Cut-
ting always took place at such pairs,
although not all such pairs were cut;
other structures in the region must,
therefore, contribute to the specificity
of the reaction.

Vent community
depletes sulfide

EA-FLOOR  organisms living

around hydrothermal vents in the

Galdpagos Rift, 2500 meters be-
low the water’s surface, rapidly deplete
their marine environment of sulfur and
oxygen spewed up from submarine
springs (page 1139). Sulfides are con-
sidered to be the primary energy source
for the vent organisms, which live in the
darkness of the ocean bottom and do
not engage in photosynthesis. Johnson
et al. measured chemicals in the deep sea
with an analyzer attached to the outside
of the submersible research vessel Alvin.

As water flowed through the detectors,
concentrations of sulfide, oxygen (need-
ed for sulfide oxidation), and silicate (a
tracer indicating what fraction of the
water is from vents) were recorded, and
large differences were detected in neigh-
boring but distinct areas. Water from
clumps of mussels and attached macro-
and microorganisms had lower sulfide
and oxygen concentrations than expect-
ed, and water samples from regions
with the highest animal density were
almost completely depleted of sulfides.
The large differences over the short
distances could only be attributed to the
influence of the vent community on the
local environment and specifically to its
metabolism of sulfide. Other features of
the chemistry of the deep sea can be
probed with the new scanner.

Estrogen receptor
structure

STROGEN, a steroid hormone,
E can induce gene expression by

interacting with receptors in the
nuclei of target cells (page 1150). While
inactive, receptor and gene may be
loosely associated; when estrogen binds
to the receptor, a complex forms that
activates genes by interacting with
DNA and possibly with nuclear pro-
teins. The structure of the estrogen
receptor (ER) in human breast cancer
cells has been determined by Greene ez
al. who used cloned DNA correspond-
ing to the gene for ER to identify
component nucleotides; from the nucle-
otides and from peptide sequences, the
amino acid sequence of the receptor
?rotcin was deduced. Homologies were
ound when the sequence of ER was
compared with sequences of human
glucocorticoid receptor and of an onco-
gene protein. The most striking homol-
ogy was in a cysteine-rich region, which
may be responsible for the binding of
these molecules, once complexed, to
DNA. Structural studies will help estab-
lish which portions of ER bind to estro-
gen, which to DNA, and which affect
other functions of the molecule. More
may then be understood about how
steroids affect gene expression normally
and in tumor development.
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Sources for New Scientists

overnment reports can be hazardous to one’s wakefulness. Many seem to consist of

mountains of glittering generalities, interrupted only by murky and distantly related

statistics. The recent Office of Technology Assessment report on scientific man-
power* is an exception. It has real numbers that relate directly to the words in the text. For
those of us who heard warnings only a few years ago that the United States was
overproducing scientists, the report causes instant alertness.

The long-term demographic trends described point to a shortage of scientists. The peak
in the 18- to 23-year-old age group of approximately 30 million occurred in 1982; there are
expected to be 24 million in that age group in 1995. This could lead to a 12 to 16 percent
decrease in college enrollment. The problem will be compounded if, as many believe, the
future need for scientists becomes more acute. Since women and minorities are underrepre-
sented among practicing scientists, it would be both advantageous for those groups and
prudent for the country to consider ways to increase not only the number of young people
entering college but also the ratio of those choosing science as a career.

Two model programs are addressing the need to expose disadvantaged youths to
careers in science. One is Project Seed, sponsored by the American Chemical Society. This
program, admirably stripped of bureaucratic red tape, allows chemists around the country to
receive approximately $750 for the hiring of a disadvantaged high school student for a 10-
week laboratory job. More then 200 students took part in this program last year and that
number is growing steadily as foundations and private donors provide additional funds. A
National Science Foundation program in the division of biological sciences allows profes-
sors to receive small grant supplements for the same purpose. This project, too, requires a
minimum of red tape: since the scientist is already accredited by having received an NSF
grant, only a brief request containing minimal information is required for a stipend similar
in size to that of Project Seed.

These programs should be expanded in other agencies and with other sources of funds.
Government agencies could well follow the NSF formula; private groups could pattern
programs on Project Seed. Let us scientists not wait, however, but lead the way with good
programs without red tape.

The opportunity to give disadvantaged students exposure to science in a friendly
environment can be effective at an early and formative stage in their lives. My participation
in a local disadvantaged youth program once resulted in the challenge of devising an
appropriate summer program for a junior high school student in a working biochemistry
laboratory. Many tasks necessary in a laboratory designed for graduate students become
boring, but can be a revelation for a junior high student. Our young co-worker toiled
diligently beside us throughout the summer, and everyone in the’ laboratory enjoyed
recalling past excitement as we saw old chores through his eyes. At summer’s end the student
said, “Now I understand why one should work to get good grades in high school.” These
words have affected my thinking ever since, because many students from disadvantaged
homes do not realize the importance of academic performance until it is too late.

Those who want to contribute to the current efforts can contact Project Seed at the
American Chemical Society or the National Science Foundation. Often local organizations
provide similar opportunities. Also, professionals with experience in this area say that the
head of a laboratory can simply phone a local high school, speak with the principal or a
guidance counselor, and select an appropriate student, even in the absence of a formal
sponsoring organization.

The NSF and ACS projects are not the only programs of intervention occurring, nor
are they a substitute for improved instruction in the public school system, but—for
simplicity and effectiveness—they deserve encouragement. They can be implemented almost
instantly without the need to work through large supervisory machinery. In an era of
emphasis on “more bang for the buck,” the output in this case could be a very big bang for
some very small bucks.—DANIEL E. KOSHLAND, JR.

*Office of Technology Assessment, “Demographic trends in the science and engineering work force” (OTA-TM-SET-
35, Government Printing Office, Washington, DC, December 1985).

EDITORIAL 10§3




ICN ImmunoBiologicals

new name,
same quality,
same service,
same number!

Since the acquisition by the ICN Pharma-
‘ceuticals Group of the Miles Scientific
Research Products Division Biochemical
product line, our name has changed to ICN
ImmunoBiologicals and that’s it. ..

Our toll free number for ordering hasn’t
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customers, call collect 312-852-5900.

i
S

Our technical service hasn't changed, you ICN ImmunoBiologicals
can still call with product questions and get Formerly Miles Scientific Biochemicals
an answer.

Our customer service people haven't PO. Box 1200

changed, they’re still here ready to give you 4720 Yender Avenue

the quality service you deserve as our Lisle, lllinois 60532

customer. Outside lllinois

Our products and quality haven’t changed; 8001348'7465

but we will be adding many new products Inlllinois Call Collect

during 1986. 312-852-5900
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Tiny Flow
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and totally enclosed
three-speed motor drive
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Motor can be stalled indefinitely without over-
heating!
Pumps plug into standard 110-volt 60-Hz
three-prong sockets. Are steplessly adjust-
able even while running from zero to max-
imum flow rate by means of calibrated control
ring. Are reversible while operating. And have
the exceptional chemical resistance of al-
umina ceramic and fluorocarbon in the wet-
ted stream. Compression fitﬁn?s at the ports
accept 1/4 inch O.D. standard laboratory
tubing. Pressures to 50 psi at low flows, to 20
psi at any flow.
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Calculations Zeilik presents to support his
argument refuting the lunar markings are in
error by factors of 2 or more, as well as
being internally inconsistent. The shift of
the average limiting position of the moon-
rise shadow edge after the major extreme is
2.6 centimeters in 2 years (not “1.5 cm™)
and 5.6 centimeters in 3 years (not “a little
over 2 cm”). The correct values make the
marking of the lunar cycle significantly more
evident. The argument that the shadows are
not “reliably marked” on the “weathered
petroglyph” disregards that when the spirals
were first made and used they were not
weathered. Zeilik supports his proposal that
a lunar marking was, instead, a mid-May
solar marking by citing “important corn and
bean planting” at the historic Hopi Pueblo.
His reference (2), however, makes no men-
tion of any particular planting time in mid-
May, but stresses that planting was deter-
mined by season and weather. In describing
“the gist” of our reports of the lunar mark-
ings (3), Zeilik describes incorrectly, or
omits mention of, several key features of the
site that underscore these markings and their
symmetry.

ANNA SOFAER

The Solstice Project, Post Office Box 9619,
Washington, DC 20016

ROLF M. SINCLAIR

National Science Foundation,
Washington, DC 20550
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Response: Sofaer and Sinclair raise two main
points, first, the usefulness of ethnographic
analogy and, second, the visibility of the mo-
tion of the shadow edges cast by the moon.

A methodological framework for the use
of analogy is where ethnographic data can
“serve as resources for testing hypotheses
which seck to relate material and behaviorial
cultural phenomena” (1, p. 63). Pueblo sun-
watching practices (2) show the importance
of anticipatory observations. A conservative
hypothesis is that anticipation was an im-
portant aspect of a Chacoan Anazasi calen-
dar. This does not “equate™ past and pres-
ent, but forms a baseline for evaluating
calendrical sites. Ellis (3) implicitly uses a
similar approach in her analysis, while sug-
gesting that practices may have been more
elaborate in pre-Hispanic times.

As Sofaer and Sinclair correctly note, my
calculation contained an error: their values
are correct. This change makes the motions
more evident, but they will amount to
roughly a centimeter per year and only
about a millimeter per month in the 2 years
before the standstill. The visibility of such
motions in moonlight and on a rough rock
surface still limits the usefulness of the site
for anticipating the standstills.

For Hopi planting dates, a more specific
reference is a paper by Forde (4, p. 385 and
figure 6), who indicates that the main corn
planting occurred in the third week of May.
This and other dates were announced ahead
of time by the official Sunwatcher.

MICHAEL ZEILIK

Department of Physics and Astronomy,
University of New Mexico,
Albuguerque 87131
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International Congress Attendance

Roger Lewin’s article “Archeology con-
gress threatened” (News & Comment, 22
Nov., p. 921) expresses a misconception
that I ask to be allowed to correct: that is the
statement that the decision was “to deny
attendance to anyone working in South
African institutions.” The ban is wider than
what is represented in the article.

On receiving the circular letter sent to all
scientists living in South Africa denying
them participation in the so-called World
Archaceological Congress, I wrote pointing
out that I was born and educated in En-
gland, could travel on a British passport, and
am not (nor ever have been) employed by
any South African university or other insti-
tution, being a self-employed professional
man and private scholar. The reply from the
World Archaeological Congress states that I
cannot participate while I am domiciled in
South Africa.

May I add that I am appalled that scien-
tists in England should deny fellow mem-
bers of distinguished British scientific bod-
ies such as the Royal Society, the Royal
Anthropological Institute, and the Society
of Antiquaries the right to attend an interna-
tional congress in England, and this on
solely political grounds.

A. R. WiLLcox
Post Office Bax 26,
Winterton, 3340 Natal, South Afvica
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Now, from Europe. . .
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,o r Europe’s foremost magazine
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Read about important French advances on the most challenging frontier of science and
industry —biotechnological research and development.
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applications of biotechnology in agriculture and agro-food, medicine and pharmaceuticals and
chemistry and energy conversion.

‘We are pleased to introduce you to BIOFUTUR with this exciting and authoritative 150-page issue
on biotechnology in France.
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custom electrodes are our
specialty. Send for more
information.
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COMPLEX
CARBOHYDRATE
CORPORATION

“Let us help you with your
complex carbohydrate science”

In addition to consulting, some of the analyses that we
provide are:

- glycosyl composition

- glycosyl linkage composition

- glycosyl sequence

- identification of non-glycosyl substituents

- points of attachment of non-glycosyl moieties
- absolute configuration

- anomeric configuration

- conformations in solution

- complete primary structure

- metabolic profiling

For more information, call (404) 546-3153, or
write COMPLEX CARBOHYDRATE CORPORA-
TION, Suite 512, 2351 College Station Road,
Athens, GA 30605, U.S.A.
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Frontiers in Basic Sciences That Relate to
Heart, Lung, and Blood Diseases Symposium:

BASIC MECHANISMS OF MESENCHYMAL CELL GROWTH

National Institutes of Health, Bethesda, Maryland
June 5 and 6, 1986

Sponsored by:
The National Heart, Lung, and Blood Institute of the
National Institutes of Health

This symposium is one in a series of conferences on “Frontiers in Basic Sciences That
Relate to Heart, Lung, and Blood Diseases” conducted by the National Heart, Lung, and
Blood Institute to capitalize on and transfer the achieved progress in basic science
disciplines to clinical research problems. At this symposium, leading experts in the field
will present their views on the present state of the science, the problems facing current
understanding, and anticipated future developments in basic mechanisms of mesenchy-
mal cell growth.

The symposium will be cochaired by Dr. Ronald G. Crystal of the National Heart, Lung, and
Blood Institute and Dr. George R. Martin of the National Institute of Dental Research.
Presentations will be structured around the following topics: Classification of Growth
Factors and Models of Growth Control; Exogenous Versus Autocrine Signals; Defined
Growth Signals, including Platelet-Derived Growth Factor, Fibroblast Growth Factor-
Endothelial Cell Growth Factor Family, Fibronectin, Insulin-Like Growth Factors, Trans-
forming Growth Factors Alpha and Beta, and Interleukin-1; Regulation of Expression of the
Genes for Growth Signals; and Responses of Mesenchymal Cells to Growth Signals,
including Receptors for Growth Factors, Events Following Stimulation by Growth Factors,
and Nonproliferative Responses to Growth Factors. Presentations by noted experts will be
followed by open discussion by all participants.

For further information and registration materials, please contact:

Ms. Janyce N. Hedetniemi

Chief, Planning and Coordination Branch
Office of Program Planning and Evaluation
National Heart, Lung, and Blood Institute
National. Institutes of Health

Building 31, Room 5A03

Bethesda, Maryland 20892

(301) 496-5031

HARVARD MEDICAL

SCHOOL

MICROBIAL AND
MOLECULAR GENETICS:
BIOTECHNICAL ADVANCES

MAY 19-23, 1986

Director
EDMUND C. C. LIN, Ph.D.

Co-Directors
J.R. BECKWITH, Ph.D., R. JOHN COLLIER, Ph.D.
BERNARD N. FIELDS, M.D.

Sponsored by
the Department of Microbiology
and
Molecular Genetics
at Harvard Medical School

Tuition $495.00. For
Application write to:
HARVARD MEDICAL SCHOOL
Dept. of Continuing Education
Boston, MA 02115
All foreign payments must be
made by a draft on a U.S. Bank.
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LC/MS

for less.

Finally, a thermospray LC/MS for less than $150,000:

HP’s new LC/MS/DS costs
at least $60,000 less than other
systems. And the price tag’s only
half the story.

Your savings are even greater
when you consider how much
this new HP system lets you do
and how easy it is to operate.

We worked closely with Dr.
Marvin Vestal, an inventor of
thermospray, to create what we
believe is the most advanced
thermospray system ever built.

You get optimized thermo-
spray for molecular weight

AG04506

information plus electron-assisted
ionization for extra structural data.
You also get positive or
optional negative chemical ioni-
zation for specificity. And true total
ion monitoring for ultra-sensitiv-
ity in a truly universal detector.
Our automatic Thermospray
Tune speeds and simplifies setup.
Screen forms facilitate method
building. And methods can be
stored for instant recall at any time.
For the first time you can fully
automate your LC/MS.
And you don't have to be a
specialist in mass spectrometry
to reap all the benefits.

()

HEWLETT
PACKARD

For literature circle reader service number 99

For more information, call the
HP office listed in your white
pages and ask for an analytical
product representative. Or write
Hewlett-Packard Analytical
Group, 1820 Embarcadero Road,
Palo Alto, CA 94303.

*U.S. list price. IA’ M
G 00
?M

To have an HP Representative circle reader service number 100



BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

[0 Maintains a data base of references

O Searches for any combination of authors, years of publication,
reference title (or any words in the title), and topics covered
by the reference

O Formats bibliographies exactly as you want them
O Alphabetizes references O Menu driven dialogue
O Abbreviates journal titles O Compact storage format

O Runs on any video terminal [ 20 lines of comments for
and printer each reference

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500

RT-11, TSX-Plus, RSX-11,P/0S . . . ... 825000
VAX/VMS (nativemode) ............ 335000

™
s ANY
wano. 51900 Soemo $20%
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 72 % sales tax.

Circle No. 38 on Readers’ Service Card

—FIELLMA—-

D LAMPS

From Original Hanau.

' ] UV light sources for all major

spectrophotometers and detectors.
Also inquire about our large
variety of stock and custom cells.

For over 20 years...

—HHELLMA— Quality you can trust.

Box 544, Borough Hall Station, Jamaica, N.Y. 11424
Telephone (718) 544-9534 or (718) 544-9166.

Your sensitive microscopes,
microtomes, and balances
can’t stand vibration. Their
effectiveness in medical and
industrial research demands
isolation, plus.

Vibraplane® 1201 Tables,
by KSI, isolate your instru-
ments from troublesome
building vibrations and help
you obtain 99% vibration-free
results. Our highly damped
systems use the cushioning
properties of air to assure
best operating performance.

Stop the effects of vibra-
tion on your microprecision
instruments. Call or write
KSI for complete data.

Vibraplane®. ..
The Choice Of Experience

20 Arboretum Road, Box K
Boston, MA 02131
(6817) B822-8700

See us at PittCon Booth #2050-2052
Circle No. 32 on Readers’ Service Card

Circle No. 81 on Readers’ Service Card

KINETICSYSTEMS.inc.



Massachusetts
Institute
of Technology

Center

for Advanced
Engineering
Study

is now accepting applications for the
Advanced Study Program—Fall 1986.

The Advanced Study Program is:

a Program of continuing education for
experienced engineers, applied scien-
tists, technical managers, and educa-
tors;

a unique opportunity to enhance pro-
fessional capabilities through in-
creased technical competence, and to
broaden perspective and understand-
ing of emerging techniques;

an intensive experience, individually
tailored to the background of each
participant.

Resources throughout MIT are avail-
able to the Fellows of the Center.

The Program combines classroom
study, seminars, guided independent
study, and research. The Program is
divided into fifteen week segments
which coincide with the MIT fall and
spring terms. Participants normally
start at the beginning of the fall term,
or at the beginning of special review
subjects offered during the summer.

For more information, and an applica-
tion form, please fill out the coupon
below and send it to:

Dr. Paul E. Brown, Director

Advanced Study Program

Center for Advanced Engineering
Study

Room 9-435

Massachusetts Institute of Technology

Cambridge, Massachusetts 02139

Name

Title

Company

City
State Zip

Tel. No. ( )

Field of interest

SCALE-UP TO PREP HPLC :

The Resolver

e Multi-Gram Sample Loads
« 1800 p.s.i. Capability

* Double Diaphragm Pumps for
Sample Protection

¢ Continuous Gradient Formation
¢ 1600 mL/min. Capability

e Cz, Ca, Cs, Cis, HIC, Silica
Packing Media

¢ 1,2, 3, or 4-inch I.D.
MACROBORE Columns

¢ Automation Module Available

sonlach

'SEPARATIONS TECHNOLOGY
Your Prep/Process HPLC Company

P.0. Box 63, 2 Columbia Street
Wakefield, R.l. 02879

(401) 789-5660

See us at PittCon
Booths 12014 & 12016

Circle No. 45 on Readers' Service Card

PLENUM:
TRACKING
THE FRONTIERS

VIDEO MICROSCOPY

by Shinya Inoué

A practical handbook for those getting
started in video microscopy. The basics of
both video and microscopy are reviewed and
sufficient theory is provided to aid in the
selection and use of video microscopy equip-
ment. A list of hard-to-find pamphlets—along
with the addresses of their sources—and a
glossary — with relevant section numbers in-
cluded for each entry—are among the many
features that make this a valuable reference as
well as a practical handbook.
0-306-42120-8/528 pp. + index/ill./1986
$65.00 ($78.00 outside US & Canada)

text adoption price on orders of six or more
copies: $37.50

LEARNING ABOUT ENERGY
by David J. Rose

A wide-ranging text for senior and graduate
students that weaves technical and scientific
information into an integrated current ac-
count of the field, including energy in its
social and economic contexts, environmental
consequences of energy use, energy conserva-
tion, fossil fuel resources and reserves, coal,
nuclear power, solar power, and global elec-
trification. A volume in the series Modern
Perspectives in Energy.

0-306-42124-0/484 pp. + index/ill./ 1986
$59.50 ($71.40 outside US & Canada)

text adoption price on crders of six or more
copies: $39.50

HYBRIDOMA
TECHNOLOGY IN THE
BIOSCIENCES AND
MEDICINE

edited by Timothy A. Springer
“Altogether this is an interesting volume, con-
taining much useful reference material about
new ways to produce and improve
monoclonal antibodies.” — Nature
0-306-41996-3/628 pp./ill./ 1985

$75.00 ($90.00 outside US & Canada)

text adoption price on orders of six or more copies:
$45.00

MOLECULAR AND
CELLULAR MECHANISMS
OF ANESTHETICS

edited by Sheldon H. Roth and
Keith W. Miller

This comprehensive collection reports recent
progress in this area, summarizes the current
situation, and indicates future directions for
research.

0-306-42128-3/483 pp. + index/ill./ 1986
$59.50 ($83.40 outside US & Canada)

Plenum Publishing Corporation
233 Spring Street

New York, N.Y. 10013 pﬁ"ﬁ‘iiﬁi

In the United Kingdom: (283 COPOMIN
88/90 Middleséx Street
London E1 7EZ, England
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The latest
in a long line
of automatic titrators...

“odels "I I k]

At Sargent-Welch, we have been designing, manufacturing— curve * E/V or dE/dV recording in real time or in replay with
and thinking about—automatic titrators for a long while, more expansion of E & V axes, printed documentation and end
than 30 years in fact. In that time, we have tried a variety of point designation « Computation of concentration « Accommo-
sensors, end point detection systems, titrant delivery units and dates 3 delivery stations with quick “X-Change” top assembly
data output systems; discarding most and incorporating the * Multisampler for twelve 100 or 200 mL breakers.
best into generation after generation of automatic titrators. For literature, circle reader service card No. 43

This experience, and what we have learned to do and what MODEL DPT End point or full curve titrations « Delivery station
not to do, is embodied in our latest generation: microprocessor with quick “X-Change” top assembly, can be located remotely
controlled Model MPT and dual fUnCtlon Model DPT. . D'glta| disp'ay of volume and pH ormV - pH_stat and dE/dV
MODEL MPT Modular and interactive programming with accessories * Proximity and first derivative retardation near
non-volatile storage for 10 programs « Forward, back and end point * Variable time delay for sluggish reactions.
incremental titrations « pH-stat operation + End point or full For literature, circle reader service card No. 44

We're instrumental in your laboratory!
D SARGENT-WELCH SCIENTIFIC COMPANY

7300 NORTH LINDER AVENUE, P.0. BOX 1026, SKOKIE, ILLINOIS 60077

Anaheim, Birmingham, Cleveland, Dallas, Denver, Detroit, Skokie, Springfield, NJ, Washington, D.C., Toronto, Montreal, Calgary




BIOSYSTEMS UPDATE

A Progress Report on Technical

In less than five years Applied Biosystems has become the leading
supplier of products used in the synthesis and analysis of nucleic
acids and proteins. The wide acceptance of our products has made
possible significantly greater investments in research and develop-
ment. The benefits to our customers in terms of improvements to
existing products have been dramatic. Less visible so far has been
the development of several novel and important products. Here

is a preview.

Automatic Derivatization and Analysis of
Proteins, Peptides, Amino Acids, and other Biomolecules

A unique instrument-reagent sys-
tem is being developed to extract
and/or derivatize sequentially as
many as 72 samples in a single
loading. Each derivatized sample
is transferred automatically to an
integrated microanalytical liquid
chromatograph for analysis. Sev-
eral derivatization or extraction
chemistries are possible and the
manual steps required with cur-
rent systems are completely
eliminated.

An optional module will be
available to allow automatic hy-
drolysis of each sample prior to
derivatization and analysis. Amino
acid analysis, at higher levels of
sensitivity and reproducibility than
are currently possible, is the first
of several applications of this new
technology. A new data analysis
system, described below, may be
added to the system to automate
procedures all the way through the
presentation of processed data.

Optimizing Data Derived from the Analysis of
Proteins, Peptides and Amino Acids

A new data system is being devel-
oped for the automated collec-
tion, analysis, storage and inter-
pretation of chromatographic data
from derivatized amino acids. Itis
designed to operate with, and to
control, the Model 470A Protein
Sequencer, the Model 120A PTH
Analyzer and the derivatizer-
analyzer described above.

When in control of the se-
quencer and the on-line PTH ana-
lyzer, the system uses familiar se-
quencing terminology to provide
chromatogram displays, calcu-
lated yields and lags, and se-
quence reports. Though capable
of extensive data processing, the
system was designed to facilitate
further processing by user pro-
grams on any IBM PC/DOS com-
patible computer.

In the data below, back-
ground subtraction from chromat-
ograms is demonstrated on Cycle
2 in the sequencing of an 18-pmol
sample. Arrows show peaks about
200 fmol.

18 pmol TPl Sample |
(Cycles 40% Injection) ‘

qu"‘

Raw Data

Cycle2
1 AUFS 1

Baseline Corrected

25pmol Std.  Cycle2

Automatic Extraction and
Purification of Nucleic Acids

A novel instrument-reagent sys-
tem is being developed which au-
tomatically extracts and purifies
genomic DNA or RNA from tissue,
bacteria and viruses. It uses care-
fully optimized procedures which
include sample digestion, organic
extractions, and a choice of either
ethanol precipitation or dialysis.
Up to eight distinct samples may
be processed simultaneously in
under 3% hours using Applied
Biosystems reagents, protocols
and software. The system may be
programmed also to automate
user-developed methods.

DNA, purified by the auto-
mated extractor, has been shown
to be of high purity, high yield,
and high molecular weight. The
graph below demonstrates linear
recovery of genomic DNA from
differing amounts of human blood.
A gel is also shown which dem-
onstrates that isolated DNA is
160 kb or greater.

Recovery of Nucleic Acids from Whole Blood
g 90r

e
o
s

@
&

S
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NUCLEIC ACIDS RECOVERED (|
n
S
L 4

i 1 L 1 |
0.5 1.0 15 20 25
VOLUME OF PROCESSED WHOLE BLOOD (mi)

el R

Lanes 1-4 DNA from human blood isolated with the
extractor, Lanes 5 & 6 T4 DNA (164 kb), Lanes 7 & 8
Lambda phage DNA (50 kb), Lane 9 EcoR1 digest of
Lambda DNA (21 kb) (0.3% agarose gel).

Copyright 1986, Applied Biosystems, Inc




Advancements and Future Products
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Automatic Electrophoretic Analysis for Dideoxy Sequencing of DNA

Proprietary labeling chemistries
and laser fluorescence detection
are key elements in our new non-
radioactive DNA sequencing sys-
tem. Elimination of radioactivity
is not the new instrument’s only

virtue, however. Lengthy photo-
graphic exposure of plates, photo
development, tedious scanning of
autoradiograms, and manual data
entry are all made obsolete. Best
of all, sequence information is

New Developments in DNA Synthesis Chemistry

New chemistries have been devel-
oped which allow the synthesis of
fluorescent-labeled oligonucleo-
tides directly on current Applied
Biosystems DNA synthesizers.
They are now being tested. New
reagents to expand the applica-
tions of synthetic DNA are also
being tested. They include, for

example, precursors for linker
attachment and new base ana-
logues. More exciting however
are new developments in meth-
oxy- and beta-cyanoethyl phos-
phoramidite chemistries that are
expected to reduce dramatically,
and perhaps eliminate, the need
for post-synthesizer purification.

New Developments in Peptide Synthesis Chemistry

An FMOC synthesis protocol will
be available soon for use on the
Applied Biosystems peptide syn-
thesizer. This will be in addition
to the BOC chemistry which is be-
ing improved further. In addition,

D Eosstems

new cleavage and deprotection
methods are being developed
to improve the yield of synthetic
peptides and generally facilitate
the procedure.

available for study and for manip-
ulation as soon as electrophoresis
is completed.

Shown above is a portion of
a trace showing bases 120 through
190 of M13 mp8 DNA.

Progress at Applied Biosystems
is a rapid process tempered only
by our commitment to build
quality and reliability into the
tools we provide for biochemical
research. These tools are not just
instruments and reagents, but
also the comprehensive service
and product support activities
that help ensure customer satis-
faction. Many of the ideas for
new products, improvements to
existing ones, better service, and
more complete product support,
originate from our customers.
We want to hear from you,
wherever you may work. Our
products, services and customer
support activities are available
worldwide.

Applied Biosystems, Inc., 850 Lincoln Centre Drive, Foster City, California 94404 U.S.A.
Applied Biosystems, Ltd., Birchwood Science Park, Warrington, Cheshire, United Kingdom
Applied Biosystems, GmbH, Bergstrasse 104, D6102 Pfungstadt, West Germany

Applied Biosystems, (Australia) Pty. Ltd., Suite 2, 1401 Burke Road, Kew, Victoria, 3101

Representatives in principal cities worldwide.
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The HPLC system that’s easy to use.

Like you perhaps, Sam looks
for the most straightforward way
to get results from his lab. He’s
finally found an HPL.C system that
anyone on his staff can use —
without training. The HP 1090
Series L.

Everything is controlled from
a single keyboard. And each of his
systems is set up to run a variety
of methods on 100 samples per
shift, completely unattended. With
full documentation of the results.

What’s more, Sam’s HP sys-
tem provides a level of chromato-

AG04513

graphic performance you wouldn’t
expect from a system this easy
to use. Or this economical.

Sam’s particularly pleased
with the performance of the new
built-in diode-array detector,
which gives him both the sensitiv-
ity and peak purity information
he needs for his applications.

For data handling, he selected
the new HP 3393A computing
integrator. Its multilevel calibra-
tion and BASIC programming
eliminate time-consuming manual
calculations and improve his
quantitative accuracy.

D

HEWLETT
PACKARD

Whether your needs are as
straightforward as Sam’s or more
complex, there’s a Hewlett-Packard
HPLC system to match your
requirements. Exactly.

For more information, call
the HP office listed in your white
pages and ask for an analytical
product representative. Or write
Hewlett-Packard Analytical
Group, 1820 Embarcadero Road,
Palo Alto, CA 94303.

Mfﬁw‘”
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For literature circle reader service number 101
To have an HP Representative contact you circle reader service number 102



Operating within the flow
passages of every LC valve is
a powerful exponential term, D,
passage diameter raised to the
power of 4. A little knowledge of
D*can help you choose the best
valve for your application.
Sample dispersion is propor-
tional to D% So a small diameter
provides high resolution. Good.

3

3

PRESSURE DROP (psi)

1

meesmssns . STANDARD VALVE
== LARGE-BORE VALVE

10

FLOW RATE (mL/min)

But loss of pressure due to flow resistance is inversely
proportional to D% So a small diameter causes a large

pressure drop. Not good.

In analytical LC small diameter passages cause only
insignificant pressure drops, because flow rates are low.
But in preparative LC, small passages can cause

1000

a line of valves with larger
They cause only a tenth as mu
pressure drop as analytical valves.

excessive pressure drops.
parative work at flow rates
mL/min, Rheodyne now me

passages

Literature on the prep valves is

available—along with a relevant and
helpful technical note. Our Tech Note 7
explains the practical effect of passage
diameter in injectors, valves, and connecting tubes—with
the aid of graphs like the one above.

For literature, tech note, and an up-to-date catalog,

phone your Rheodyne

dealer. Or contact Rheodyne, Inc,,

PO. Box 996, Cotati, California 94928, US.A.

Phone (707) 664-9050.

RHEODYNE

THE LC CONNECTION COMPANY
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The HPLC detection system for interactive problem-solving.

Maybe you’re like Richard,
who works in an analytical lab
running samples for both R&D
and manufacturing. Sometimes he
has to be pretty resourceful.

Using equipment from a
variety of manufacturers, Richard
has configured each of his six
HPL.C systems for a special type
of analysis.

For maximum confidence in
his quantitative results, his
HP 1040M diode-array detection

AGO4515

system is an important part of

his lab. And he can move it from
one HPLC to another — wherever
it’s needed most.

This new detection system
provides the sensitivity and
qualitative information Richard
requires for both his R&D and
quality control work. It gives him
the resources he needs to check
suspicious peaks for purity and
identity. Fast color graphics
make it easy.

Interactive software allows
him to store spectral data and
evaluate it in a variety of ways

(7

HEWLETT
PACKARD

For literature circle reader service number 97
To have an HP Representative contact you circle reader service number 98

without rerunning his samples — an
invaluable feature, particularly
when his time or sample is limited.

Whether your needs are
similar to Richard’s or very different,
there’s an HP system to match
your requirements. Exactly.

For more information, call the
HP office listed in your white
pages and ask for an analytical
product representative. Or write
Hewlett-Packard Analytical
Group, 1820 Embarcadero Road,
Palo Alto, CA 94303. :
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The monoclonal

purification machine

Bio-Rad'’s new MAPS™
Preparative System 100.

tisn't quite correct to call it a machine.
But the System 100 does churn
out a lot of work in a short time. Specif-
ically, it can purify up to 0.5 grams of
monoclonal antibody in under 90
minutes. That adds up to
several grams per day.

he MAPS Preparative

System 100 also offers
these indispensable
advantages:

m Universal technique,
allowing separation of all
antibody classes, including IgG,
IgM and IgA!

m Quantitative recovery of

BIO-RAD MAPS™ (Monoclonal Anti-
body Purification System) Preparative System

100.This complete, fully integrated system combines
software controlled gradient HPLC with automatic

sampling and preparative fraction collection.

See us at Pitcon Booth 8034

Circle No. 65 on Readers’ Service Card

antibody activity at high levels of

purity.

m Easy scale-up, using small amounts
of sample for preparative methods
development.

m Automated system for easy
operation and high reproducibility.
m Non-pyrogenic system for
therapeutic applications requiring
high purity antibody.

I n addition, the System 100
comes complete with all mate-
rials needed for methods
development.

W e think it's the ideal
system for the large scale
purification of monoclonals. But

find out for yourself. Call
800-4-BIORAD or contact:

2200 Wright Avenue
Richmond, CA 94804
Telephone (415) 234-4130

Also in Rockville Centre, N.Y, Australia,
Austria, Canada, Germany, Italy, Japan,
The Netherlands, Switzerland and the
United Kingdom.

See us at FASEB Booth E-43
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“a cpan is known by
the people it keeps.”

We've taken the liberty of reversing a well-known axiom to make a point about our toxicology
laboratory. People make it work. And we've got a greater percentage of the best of them than
anyone else. Nearly every one of our toxicology study directors is certified by the American Board
of Toxicology, and is a member of the Society of Toxicology. Our studies (acute, subchronic or
chronic) are directed by toxicologists experienced in interpreting the normal findings as well
as unusual treatment-related effects. In addition, our pathologists are all board-certified or board-
eligible, each having over a decade of experience. The majority of our technicians are also AALAS-
certified, hold college degrees and have passed a vigorous in-house training program.

Turning the saying back to its original form, “people are known by the company they keep,”
there’s another point to be made. That is, we not only encourage our people to gain certifications,
but we keep them after they do.

People. A key ingredient to our success. And yours!

For information contact Dr. William J. Tierney, (201) 873-2550, P.O. Box 43, Mettlers Road,
East Millstone, New Jersey 08873.

Toxicology testing...

we do it right the
first time. On time.

Bio/dynamics, Inc.cO
Gl .55 on P Soscn Gt Results you can trust.

TOXICOLOGY « INHALATION TOXICOLOGY « PATHOLOGY - METABOLIC AND ANALYTICAL CHEMISTRY « QUALITY ASSURANCE « FACILITIES MANAGEMENT



Panasonic

YOUR PRESCRIPTION
FOR ACCURATE COLOR.
THE PANASONIC “MEDICAL GROUP!

When your research depends on
accurate color reproduction, taking
a chance could be critical. That's
why we offer the Medical Group:
The Panasonic® WV-CD500 com-

pact solid-state color camera incor-

porates a three-chip interline CCD
image sensor and an efficient mid-
dle index prism optics system for
minimal burn-in and distortion. And
produces resolution of 360 lines
Also the control unit separates from

the camera body which makes it
ideal for microscopy

The MT-1340G 13" (meas diag)
color monitor has been designed to
meet the U.L. standard 544 for use
in health-care facilities. Its accurate
reproduction facilitates diagnoses
where color tone and density are a
factor. RGB (linear) input has been
raised from the standard 0.7Vp-p
to 1.5Vp-p to match the output
signal levels of medical imaging

devices. And it produces a resolution
of 400 lines for crisp and easy-to-
read images
The AG-6300MD VHS recorder
also conforms to the U.L. standard
544 It's perfectly suited for use with
X-ray and ultra-sound equipment
for diagnosis and medical training
Don't take a chance when
your research depends on color
accuracy. Take a look at the
Panasonic “Medical Group”

For more information, contact your nearest Panasonic Profess uw al/Industrial Video dealer or call your nearest rpg onal office

Northeast

(201) 348-7620. Midwest: (312) 981-4826

Southeast

West: (714) 895-7200 N(,)rll‘wo‘si

Panasonic
Industrial Company
RGBS PR S
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(404) 925-6835
t?Uﬁ'& 251-5209

Southwest: (214) 257-0763




ASYST high-resolution graphics now include error
bars, labels, axes, grids, and multiple colors.

ASYSTaxonometric plots simplify analysis of
complicated 3-dimensional surfaces.

Copyright 1985 by Macmillan Software Company

New color graphics enhance comparison of
experimental data with filtered data.

Contour plotting adds an alternative approach to
meaningful 3-D representation.

SYS T adds new muscle.

More hardware supp

ort,more analysis

capabilities for the IBM PC.

ASYST™ Scientific Software turns your
IBM PC, XT,™ AT, or compatible into a
complete scientific workstation. And
now it’s even more versatile, with:

« Expanded analysis capabilities
* High-resolution color graphics
» GPIB/IEEE-488 hardware support
 Axonometric and contour plotting
« Additional A/D hardware support

Minicomputer speed and precision—
at a fraction of the cost.

ASYSTon an IBM PC does a 1024-pt.
FFT in less than 3 seconds (as fast as

1.2 on some compatibles). For the same
task, an optimum performance routine
on a DEC 11/23 + minicomputer using
FPF 11™ took 2 seconds—at 5 times

the price!

Built-in routines. Full programmability.
Straightforward, pre-programmed com-
mands, such as XY.DATA.PLOT, FFT, and
A/D.IN, put you in total control right
away. Commands can be used interac-
tively, or combined and modified as
needed—from simple macros to fully
customized programs. And all com-

mands co-reside in memory—no disk
shuffling.

ASYST is four separate,
fully-integrated modules:

Module 1: System/Graphics/Statistics
establishes the environment. It provides
basic mathematics operators, descriptive
statistics, array manipulation and control,
automatic plotting and color graphics
support (including IBM standard/
enhanced and Hercules boards), a text
editor, file I/O, and a built-in program-
ming language.

Module 2: Analysis reduces and
analyzes data. Includes eigenvalues,
eigenvectors, polynomials, ANOVA,
axonometric and contour plotting, least
squares approximations, curve fitting,
convolutions, integration, differentiation,
smoothing, and fast Fourier transform.

Module 3: Data Acquisition ailows
communication with lab equipment and
analog signal sources. Includes A/D
and D/A conversions, digital I/O, timing,
and friggering. Supports standard inter-
face boards including IBM DACA.

Module 4: GPIB/IEEE-488 allows
additional interfacing to some 10,000
instruments through a variety of plug-in
cards.

* Purchase Module 1 alone —or with
any combination of the other modules—
to tailor the system to your specific
applications.

Try ASYST for 30 days. For details, call
(800) 348-0033; in NY, (212) 702-3241.

MACMILLAN SOFTWARE CO.
An Affiliate of Macmillan Publishing Company
866 Third Avenue, New York, NY 10022

See us at The Pittsburgh Conference. Booth 27035-37.
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SAVANT'S HIGH SPEED TABLE TOP CENTRIFUGE

Recirculating Water Cooler...and In-Line Heater

RWC Extended capability when used with the recirculating water cooler for
Recirculating COOLING the centrifuge chamber and with the in-line heater for HEATING
the chamber and holding it at a constant temperature...The better way to
achieve greater efficiency and precision when concentrating and meas-
uring biologically active compounds.

Water Cooler

A TABLE TOP UNIT WITH FLOOR
MODEL CAPABILITY

= 10,000 RPM (Max) e Special Microfilter
12,800 RCF (Max)  Tubes
» Table Tnp e 12 x 75 Tubes
o Full Visibility Cover ® 17 X 95 Tubes
o Automatic Braking ® MC Tubes
25 Minute Timer ~ ® Mechanical Lock
» Heat Exchanger Coil ® Variable Speed
for Cooling and
Heating Chamber

The Heat Exchanger coil is a unique feature; circulating controlled Noneedto gointo the cold room since the centrifuge
temperature water in order to cool or heat the chamber to prevent can be kept close by on a laboratory bench.
samples from overheating...or for the maintenance of temperature Unnecessary nolse pollution is eliminated because
below or above ambient in order to maintain the stability of the centrifuge is surprisingly quiet by comparison
biologically active components. with other well known makes.
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Don’t miss the

ATTENTION WEST COAST .
AAAS MEMBERS 1986 AAAS Annual Meeting

The AAAS Pacific Division

announces a special

Conference on R&D and the
FY 1987 Federal Budget

Thursday, April 10, 1986

Palo Alto Holiday Inn
Conducted in collaboration with the Office of Public the 14/
Sector Programs, AAAS, Washington, DC, this confer- issues

ence will present timely information on the outlook for
R&D funding in the current federal budget crisis. Advance
registration is $80 (students, $50). For information, and
registration and housing forms, contact: AAAS Pacific Y
Division, California Academy of Sciences, Golden Gate (202) 326-6450.
Park, San Francisco, CA 94118 (Telephone: 415/752-
1554).

American Association for the
Advancement of Science




PUBLICATIUOS®

QUALITY

CHARTS AND
GRAPHS

from your IBM PC, XT, AT
and HP or compatible plotter

EFFECT OF COMMON OEAD SPACE
0.0

APICAL 133-Xa COUNT RATE X MAXO
o

[}

° 2 © %0 120
e g

o Error Bars ¢ Smooth lines,
Clean diagonals ¢ Movable
Labels @ Log and Semi-log scales
e and more. . .

Load data from Keyboard or disk,
any ASCII or DIF file (including
LOTUS 123)

This and other new microcomputer
tools for the scientist. Call or write
for our FREE catalog.

JANDEL SCIENTIFIC

2656 Bridgeway, Sausalito, CA 94965
800-874-1888 (outside CA)
415-331-3022 (inside CA)
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Announcing the 11th Annual

AAAS Colloquium
on R&D Policy

R&D and the
Budget Crisis

26 & 27 March 1986
The Capital Hilton
Washington, DC

For information, see the 24
January and 7, 21, and 28
February issues of Science
or write or call:
AAAS/COSEPP

1333 H St., N\W
Washington, DC 20005
phone (202) 326-6600.

American Association for the
Advancement of Science

FAST, ACCURATE COUNTS.

THEY'RE AUTOMATIC
WITH NEW AUTOCOUNT "

No counter is faster or more precise for the price.

In seconds Artek’s new AutoCount™ counts up to 1,000 objects in a
field, displaying totals on a highly visible digital readout. Yet, it's one of
the least expensive, costing thousands of dollars less than competitive
models. Bacterial colonies. Plaques. Cells and grains. Industnal

particles. AutoCount counts them all (and much more)
with the highest precision. Advanced features include:
an adjustable aperture and sensitivity threshold,
electronic compensator, unique flagging system,
bottom light illumination, and solid-state
construction. For more information, call today.

MRS

SYSTEMS CORPORATION
SUBSIDIARY OF DYNATECH CORPORATION
170 Finn Ct., Farmingdale, N.Y. 11735 USA
Tel: 516-293-4420 Telex: 221219 ARTKUR
FAX: 516-293-4461

R ni g
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SERAGEN
LTB,
RIA KITS:

GUARANTEED
RESULTS.
IN 2 HOURS...

Only Seragen Research
Products, the acknowledged
leader in eicosanoid measure-
ment, offers you the sensitivity,
rellablllty and time-saving con-
venience of a complete RIA kit
for LTB, measurement.

Complete, Pre-Tested Kit
Each kit contains sufficient rea-
gents and buffers for 100 assay
tubes, including standard curves.
And because the complete kit
has been pre-tested together,
only Seragen can guarantee
consistent results from batch-
to-batch.

2 Hour Incubation
Seragen LTB, RIA kits
feature tracer, stan-
dard, and antisera in
lyophilized form for

fast, one-step rea-

gent preparation.
There's no need

for overnight
incubation. For
complete
technical
information
and service,

call us toli-free:
1-800-RIA KITS
(In Mass. and over-
seas: 617-265-6004).

Ask for our full-color wall
chart of Eicosanoid Biosyn-
thetic Pathways. It's free.

Seragen, Inc.
54 Clayton Street
Boston, MA 02122
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Announcing a new book from AAAS

AIDS

Papers from Science,
1982-1985 1
Edited by T
Ruth Kulstad, Science

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 AIDS re-
search has come and provide an indication of the directions in which it might

go.

Some of the most frequently cited papers on acquired immune deficiency

This fully indexed collection is useful not only for the experimental data and
conclusions, but also as an excellent source of references to AIDS work in other
major journals worldwide. An overview of research in AIDS to date is provided in
the introduction by Dr. Myron Essex, chairman of the Department of Cancer
Biology, Harvard University School of Public Health.

ca. 640pp.; fully indexed and illustrated
Hardcover $32.95, AAAS member price $26.35
Softcover $19.95, AAAS member price $15.95

Order from AAAS Marketing, Dept. A, 1333 H St., NW, Washington, DC 20005. Add $1.50 postage and
handling per order. Allow 4—6 weeks for delivery.

American Association for the Advancement of Science
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GORDON RESEARCH CONFERENCES

“FRONTIERS OF SCIENCE”
APPLICATION

Please complete this application and mail (in duplicate)
to the Director.

Office Use Only:

Received:

Sent to Chairman:
Waiting List Letter:
Registration Mailed:
Registration Returned:

PLEASE
NOTE —

Conference on

Deadline for Receipt of Application is Six Weeks
Prior to the Conference

Date:

(Name of Conference — Please Print)

Name: (Please Print) Location:
Organization: Accommodations
Business Address: (Room & Meals) For:
(inc. dept., street & no.) Applicant
City & State Zip Code Spouse

Child(ren)
IMPORTANT (over 12 only)

Please check if you have applied to another 1986 Summer Conference Total

Indicate your particular activities which justify favorable consideration of you as a participant in and con-
tributor to this Conference. (Not required of speakers.) Applications are referred to the Conference Commit-
tee for review in accordance with the established regulations, and this information is essential.

FIXED CONFRENCE FEES — Summer, 1986 — NEW HAMPSHIRE

*FIXED FEES:

Conferee (double occupancy) $275.00
Non-resident Conferee (meals, no room) $235.00
Guest (room, meals) $185.00

*Children must be at least 12 years of age to have
accommodations (room and meals) at conference
host site.

1. Full fixed fee charged regardless of time conferee attends
Conference. Please note fees.
2. *Fixed fee cannot be prorated or reduced for anyone

3. Non-resident conferees are expected to eat all meals in
the Conference Dining Room and, therefore, the Fixed Fee for
non-residents includes the full meal charge.

4. Refunds — See General Informaton under cancellations.

PAYMENT:

The full fixed fee will be required IN ADVANCE of ALL PAR-
TICIPANTS AND GUESTS. Attendance and/or accommoda-
tions will NOT be reserved unless this fee is paid 3 weeks prior
to the Conference. Foreign participants will also be required

~ to pay Gordon Research Conferences in advance in U.S. dollars

payable by wire only to a U.S. bank. Checks drawn on Cana-

(speakers, discussion leaders, conferees). dian banks and foreign banks cannot be accepted and will be

returned.

The recording of lectures by tapes, etc. and the photography of slide material are prohibited. Printed reference to Gordon Research Con-
ference papers and discussion is not permitted. Authors are requested to omit references to the Conference in any publication. Guests
are not permitted to attend the conference lectures and discussion series. Each member of the Conference agrees to these regulations
when registration is accepted.

Please return to: Signature
Dr. Alexander M. Cruickshank, Director
Gordon Research Conferences Dat
Gordon Research Center ate

University of Rhode Island
Kingston, Rhode Island 02881-0801
Tel.: (401) 783-4011 or (401) 783-3372
Office — Summer Schedule
Colby-Sawyer College

New London, NH 03257

Tel.: (603) 526-2870

Telephone: Business

Home

RECEIPT OF THIS APPLICATION WILL NOT BE ACKNOWLEDGED — PLEASE DO NOT SEND PAYMENT WITH THIS APPLICATION
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