AMERICAN

ASSOCIATION FOR THE w
ADVANCEMENT OF

SCIENCE

19 APRIL 1991 $6.00
VoOL. 252 u PAGES 345—476

Astrophysical Plasmas




STRATAGENE TAKES THE HAZARDS OUT
OF PHENOL/CHLOROFORM EXTRACTIONS

Stratagene introduces StrataClean™ resin: A safe, non-toxic
alternative to phenol /chloroform extractions.

StrataClean resin is designed for extraction of restriction
endonucleases and many DNA modifying enzymes from
nucleic acids. Quantitative removal of restriction
enzymes from DNA can be accomplished in a matter of
minutes with StrataClean resin and eliminates the
hazards associated with liquid phenol extractions. The
StrataClean resin extraction relies on the use of patented
hydroxylated silica particles which exhibit characteristics
similar to phenol'2.

StrataClean resin is the solid phase alternative to most
phenol/chloroform extractions. It is supplied as a 25%
slurry which is non-toxic, non-flammable and odor-free.
Best of all, StrataClean resin has a very high affinity for
proteins and a very low affinity for nucleic acids at
neutral pH (> 1900 : 1 respectively).

1. U.S. Patent Serial No. 4,923,978
2. Strategies Vol. 3 Number 4




INTRODUCING STRATACLEAN™ RESIN,
THE DNA EXTRACTION METHOD DESIGNED
FOR SAFETY AND CONVENIENCE

Because StrataClean resin is an insoluble particulate Stratagene also offers the personal PicoFuge™
material, nucleic acids can be readily fractionated from microcentrifuge for use with the StrataClean resin kit
the protein bound resin pellet following a brief and a full line of restriction enzymes specifically
centrifugation step. This simple procedure allows for quality controlled for optimal performance with the
rapid, safe and quantitative recovery of DNA from StrataClean resin.
enzymatic reactions.
: ; Catalog #
TRANSFORMATION StrataClean resin
EFFICIENCY (200 extractions) 400714
StrataClean resin
StrataClean Resin 3.30x10%/pg (600 extractions) 400715
Picofuge
Phenol/Chloroform 270x10%/pug microcentrifuge 400550

N
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ﬂ STRATAGENE’

Where Satisfaction Multiplies

Corporate Headquarters: Stratagene GmbH Stratggene Ltd.
‘g . . 11099 North Torrey Pines Road Postfach 105466 Cambridge Innovation Centre
Please call Stratagene for distributor information LaJolla, CA 92037 D-6900 Heidelberg Cambridge Science Park
and details on our full line of innovative products. Ordering: 800-424-5444 (Federal Republic of Germany) Milton Road
Tech. Services: 800-548-1113 Telephone: (06221) 40 06 34 Cambridge CB4 4GF
FAX: 619-535-5430 Telefax: (06221) 40 06 39 Telephone: (0223) 420955
TELEX: 9103809841 Telefax: (0223) 420234
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covER Earth’s magnetosphere, created by the interaction of the supersonic
solar-wind plasma (blue) with the geomagnetic field. The plasma sheet (red) is a
reservoir of hot (~1 kiloelectron volt) plasma originating in the solar wind and in
the ionosphere. The solar wind—magnetosphere interaction drives a circulation of
plasma that populates the Van Allen radiation belts (red dots) and powers auroral
optical and radio emissions. See page 410. [Source, T. W. Hill; illustration by Susan
Nowoslawski]
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Eppendorf®Micro Centrifuges
Quiet, safe, reliable operation

Model 5415C delivers durable
and convenient operation for lab
or cold-room use. Refrigerated
Model 5402 provides precise
temperature control to -9°C.

® Variable speed to 14,000
rpm; 16,000 x g

e Covered rotors reduce
noise and help control
aerosols
Quick-release interchange-
able rotors for 1.5 mL and
500, 400, and 250 pL tubes

New refrigerated
model brings the
cold room to your
benchtop.

Eppendorf is a registered trademark of Eppendorf-Netheler-Hinz GmbH.
Circle No. 303 on Reader’s Service Card

Call 800-645-3050 for more information. In New York,

call 516-334-7500. Or write Brinkmann Instruments, Inc.,

One Cantiague Road, P.O. Box 1019, Westbury, NY
11590-0207. (In Canada: 416-675-7911;
50 Galaxy Blvd., Rexdale, Ont. MOW 4Y5.)

BRK-10522

Hew
Eppendorf® Autoclavable Pipettes
Now calibratable and serviceable

Adjustable and fixed-volume

models from 0.5 10 2500 L. +]
Fully autoclavable for sterili- .
zation and decontamination; ¥

can be calibrated and

serviced in the lab.

¢ UV and chemical resistant

e Fast, quiet volume
adjustment won'’t snag
safety gloves

* Top-view digital display

Special Ultra Micro
models for 0.5 to 10uL.

Eppendorf is a registered trademark of Eppendorf-Netheler-Hinz GmbH.
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New
Tuttnauer/Brinkmann Autoclaves
Convenient tabletop steam

sterilization

Seven mechanical and electronic models

with four chamber diameters from 7” to 15”.
No special plumbing or venting required.

® 316 L stainless steel chambers for longer life

¢ Fast and slow exhaust cycles
® Double-locking door for safety

Convenient, safe, and reliable steam sterilization.
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BRINKMANN

Quality products for research and control.

For information circie reader service number
For demonstration circle reader servi :




Astrophysical plasmas

STROPHYSICAL jets, the solar
Awind, the interstellar medium,

and the magnetospheres of plan-
ets are among the fascinating cosmic
phenomena that are the subjects of this
week’s special issue (pages 384 to 415).
Within the structures and dynamical
peculiarities of these plasmas reside im-
portant clues to how the universe
formed and how it has been evolving.
An overview of the import of this topic
and the content of the five articles is
provided by Voss (page 353).

Autopoietic Gaia

YNN Margulis has a good track
I record (page 378). Her first con-

tentious theory, that mitochon-
dria and other subcellular organelles
evolved from bacteria and algae, is now
dogma. Will time prove her current
iconoclastic  hypothesis—autopoietic
Gaia—to also be correct? Behind au-
topoietic Gaia lies the notion that evo-
lution acts at the level of symbiotic
systems (such as human beings filled
with Escherichia coli and other microbes)
rather than through accumulations of
mutations in the DNA. Autopoietic
(self-maintaining) systems, which can
be small like bacteria or large like earth,
consist of living organisms and environ-
ments that are successfully interacting
and codependent. Integrated in au-
topoietic Gaia are concepts and data
from geophysics, atmospheric chemis-
try, and microbiology, which currently
stand as nonoverlapping areas of sci-
ence. Mann’s News story presents a
profile of Margulis and her theories and
a discussion of the reception autopoietic
Gaia has received within and outside
the scientific community.

Laser-generated diamond
thin films

IAMOND, because of its high
Dclcctrical resistivity and high
heat conductance, would make

an ideal material for electronic devices,
and thus device manufacturers and ma-
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terials scientists have sought techniques
for growing single-crystal diamond thin
films on nondiamond substrates. A new
laser method accomplishes this goal
(page 416). At room temperature a
thick layer of carbon ions is implanted
in the surface of the substrate. Then
short (nanosecond) ultraviolet laser
pulses melt the top layer of the sub-
strate, which causes the carbon to rap-
idly assemble into diamond film.
Through a combination of analytic pro-
cedures, including microscopic, spec-
troscopic, and diffraction techiques, it
was possible to confirm that defect-frec
single-crystal diamond films were creat-
ed on the single-crystal copper sub-
strates. Narayan et al. follow up their
experiments with simulations that show
how laser heating and subsequent rapid
cooling of the carbon ions and the
copper substrate can account for the
formation of the diamond phase. Fur-
ther analysis of this work is presented by
Amato (page 375).

Superantigen in mouse
AIDS

N AIDS-like syndrome (MAIDS)

develops in mice that have been

infected with certain murine retro-
viruses. One of the signs of this syndrome
is massive proliferation of T lymphocytic
cells, which is puzzling considering that
clinically the disease is characterized by
profound immunodeficiency. In MAIDS,
stimulation of T cells seems to be induced
by gag-encoded proteins of the infecting
viruses; these proteins are expressed on the
surfaces of B cells (page 424). The gag-
encoded molecules have properties of su-
perantigens, a group of potent mole-
cules that activate subsets of T cclls by
reacting with portions of the T cell
receptor (in this case with its V5
chain). Hiigin et al. question whether
other viruses including endogenous vi-
ruses also might use the superantigen
route to induce pathologic immunc
responses and note that, once a super-
antigen has stimulated a subset of T
cells, lymphokines will be released that
could then go on to more broadly
activate additional cells of the immune
system.

A better mouse model

ARIOUS models involving im-
‘ ; munodeficient mice have been
assessed for studying the differ-
entiation, maturation, and responses of
human T and B lymphoid cells. A
method is now described by Lubin et
al. for studying these cells and their
maturation in normal mice (page 427).
The mice were pretreated with a lethal
dose of radiation that caused depletion
of endogenous hematopoietic (blood)
cells. Mice treated in this way normally
die after 2 weeks, but long-term sur-
vival was made possible by injecting
the mice with a combined preparation
of bone marrow from both immuno-
deficient mice and normal humans.
The mouse cells quickly reconstituted
all hematopoictic compartments of the
body except those leading to T and B
cells; the human T and B cell progen-
itors developed slowly, appearing first
around 7 weceks and peaking at 4 to 5
months.

Release mechanism

NUMBER OF PROTEINS ARE AN-
Achorcd into cell membranes by
phosphatidylinositol-glycan  (PI-
G) molecules. The anchoring molecules
can be cleaved in vitro in the presence of
detergents by the enzyme PI-G-specific
phospholipase D (PI-G PLD), but PI-G
PLD cannot release proteins anchored to
the surfaces of intact cells. Scallon et al.
have determined the primary structure of
bovine PI-G PLD and found that coex-
pression of the enzyme with a suitable
protein in cells in culture results in cleav-
age of protein molecules from their mem-
brane anchors and release of the protein
into the extracellular medium (page 446).
Thus, PI-G PLD seems to act at an intra-
cellular location. Interestingly, the expres-
sion of PI-G PLD by the cell appcars to
enhance production of the protein. Re-
lease of anchored proteins and their altered
expression may be important physiologi-
cally in part because other molecules re-
leased during the cleavage participate in
the transduction of signals for various bi-
ological processes.
m RutH LEvY GUYER
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Lab Book # 22
page 350

The Dextran Sulf Dilemma...

April 15, 1991

how much time do | have today?

A Lot of Time A Little Time No Time
Weigh out 100 g Oncor® Go to Bob's lab and get your Find your Oncor Hybrisol®l
Dextran Sulfate powder. Oncor® 50% Dextran Sulfate (if it's not on the shelf,
| Solution. | Larry has the Hybrisol®l).
v v
Place in flask/bottle. Thaw out, dilute, and Total Time Required:
Add 300 ml dH,0. add remainder of 10 minutes
| ingredients to prepare (it had better be in Larry's lab)
* hybridization solution.
Incubate at 37°C to 45°C
for 60 minutes or until Total Time Required:
powder is dissolved. 30 minutes
(Time to start another (assuming Bob did not loan
experiment.) your 50% solution to Jean)

v

Thaw out, dilute, and

add remainder of

ingredients to prepare

hybridization solution.

Adjust volume to 1 L.

Total Time Required:

2.5 hours

Oncor provides the highest quality grade, extensively performance tested

dextran sulfate powder, 50% solution, and pre-mixed Hybrisols™,

no matter how much time you have to prepare hybridization solutions.

Call Today for information on all of Oncor's Dextran Sulfate products and hybridization reagents.

1-800-770NCOR

® 209 Perry Parkway - Gaithersburg, MD 20877
Phone: (301) 963-3500 - 800-776-6267 - Fax: (301) 926-6129
© Copyright 1991, Oncor, Inc., Oncor and Hybrisol are registered trademarks of Oncor, Inc.
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5700 square meters in Europe for ...

- the expansion of your R&D operations
- the headquarters of your new company
- your subsidiary in the EC

Available now on a rental basis in 2 new laboratory buildings:

a total floor area of 5700 m?. This space is:

- particularly suitable for R&D activities as well as smallscale
production

- flexibly partitionable; to be internally finished by the lessee
as required

Location:

In the southern part of Braunschweig, one hour by car from
Hannover, at the gateway to the 5 new German slates,

in the immediate vicinity of the National Research Center on
Biotechnology [GBF} and the German Collection of
Microorganisms and Cell Cultures [DSM).

For additional information and a detailed description of the
property, contact:

BIODOR HOIDING AG, Rolf Wieland, CH-4448 Laufelfingen,
Switzerland, Tel.: 062/69 28 18, Fax: 062/69 28 64

 BIODOR

HOL DI

WORLD'S TEADING SUPPLIER OF SYNTHETIC DN A

I)NA by Operon.

Now the world's leading supplier of
synthetic DNA is also the price leader.
Operon’s custom DNA is now $3.60
per base with a $20.00 set-up fee per
sequence, and free domestic delivery.
Same outstanding customer service.
Same high product quality. New low
price. Call for your free researcher kit.

1-800-688-2248

OP=0ON

OPERON TECHNOLOGIES, INC.

1000 Atlantic Ave., Suite 108 - Alameda CA 94501
Tel.(415) 865-8644 - Fax. (415) 865-5255—NIHBPA 263-00033233
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INTERNATIONAL
ScHOOL

OF
NEUROSCIENCE

Under the patronage of:
Georgetown University
University of Bologna
University of Brescia
University of Milan

University of Padua

2nd University of Rome

Italian Society for Neuroscience

ADVANCED COURSE IN
NEUROPSYCHOLOGY

Praglia Abbey, Bresseo di Teolo, Padua, Italy
September 30 - October 11, 1991

The third course of the International School of Neuroscience
will be on “Neuropsychology: The Neuronal Basis of Cognitive
Function.” The course will be open to neuroscientists doing
postdoctoral basic or clinical training programs. Residents in
psychiatry and neurology are also welcome.

Lecturers will include, among others: Eduardo Bisiach (Milan,
Italy), Nelson M. Butters (La Jolla, CA), Antonio R. Damasio (Iowa

City, IA), Hans-Joachim Freund (Diisseldorf, Germany), Bryan E.

Board of Directors:

E. Costa (Washington, D.C.)
G.M. Edelman (New York, NY)
R. Levi Montalcini (Rome, Italy)

Kolb (Lethbridge, Canada), Fred Plum (New York, NY), Lawrence
Weiskrantz (Oxford, UK), Semir Zeki (London, UK).

Enrollment is limited to 50 students. Students will be selected on

the basis of their scientific merit and will represent all countries

Scientific Secretaries:
P.F. Spano (Brescia, Italy)
M. Trabucchi (Rome, Italy)

from which applications have been received.
Application deadline: May 30, 1991.

Additional information about applications and travel grants can be obtained

Organizing Secretary:
L. Linzi (Padua, Italy)

from Laura Linzi - International School of Neuroscience - Via Ponte della
Fabbrica, 3/A - 35031 Abano Terme (Padova) Italy - Fax 049/810653-810340.

Fidia Research Foundation ® 1640 Wisconsin Avenue, NW e Suite 2 ® Washington, DC 20007 ® USA
Tel. (202) 337-7185 ¢ Fax (202) 337-7188
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Maximum Protein Expression...
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Education books from AAAS

Assessing Higher Order Thinking

Teaching higher order thinking is essential
in today's world. And what is taught must
be tested. Unfortunately, most mathematics
tests focus primarily on rote computa-
tional skills and memorized facts rather
than on higher order thinking. This book
addresses such concerns. The authors
explore new approaches to mathematics
assessment, provide directions for reform-
ing mathematics testing, and give examples
of innovative test items. It is especially
valuable for teachers, test publishers, re-
searchers, and federal and state educa-
tional policy makers.

in Mathematics
Edited by Gerald Kulm

Topics include: A new world view of
assessment in mathematics; power items
and the alignment of curriculum and as-
sessment; assessing student growth in
mathematical problem-solving; computer-
based mathematics assessment; calculators
and mathematics assessment; students’ theo-
ries about mathematics and their mathe-
matical knowledge; assessing schema
knowledge for arithmetic story problems;
critical evaluation of quantitative arguments;
investigation of structured problem-solving
items; and new directions for mathematics
assessment.

1990; 216 pp.; indexed
#89-278 - softcover; $24.95
(AAAS members $19.95)

The Liberal Art of Science

This report presents the conclusions and
recommendations of the AAAS Project on
Liberal Education and the Sciences. It
discusses the level of scientific understand-
ing necessary for optimal participation in
21st century life and the type of under-
graduate science education required to
achieve such a level of understanding. In
addition, this volume supports the idea that
science is a liberal art and should be taught
as such. It recommends goals for liberal
education in the sciences, outlining the
multidisciplinary curriculum and teaching
strategies necessary to achieve them.

An appendix includes descriptions of ex-
isting courses and programs, offered at
institutions nationwide, that are consistent

Agenda for Action

with the project’s recommendations. This
report is of particular interest to under-
graduate science educators as well as to all
people committed to quality science edu-
cation.

Topics include: Agenda for action; fac-
ulty responsibility; resource commitment;
teaching materials and technologies; as-
sessment instruments; the nature of scien-
tific explanation; historical context; peda-
gogical techniques; integrating multidis-
ciplinary content; programmatic approaches
to liberal education in science; and liberal
education for special groups such as future
science teachers, the underrepresented in
science, people with disabilities, and sci-
ence and engineering majors.

1990; 142 pp.
#90-13S - softcover; $12.95
(AAAS members $10.30)

American Association for the Advancement of Science




The DNA DIPSTICK

' DNA DIPSTICK Foninvitrogen

Makes Quantification Fast & Simple!

Invitrogen Introduces a Fast, Simple,
Non Radioactive Method For Quan-
tification of Nucleic Acids with The DNA
DIPSTICK.

Jlll Quantitates Nucleic Acids at Con-
centrations as Low as one Nanogram
per Microliter

Quantification Doesn’t Get any Easier

Il Provides a Permanent Record of
Results

Mll''s More Consistent Than Conven-
tional Techniques

Il Requires no Special Equipment for
Fast Inexpensive Results

Il \deal for Quantification of single or
double stranded DNA, RNA or oligonu-
cleotides

Now you can have fast, accurate
nucleic acid measure-
ments which are critical
for PCR Amplification,
Subcloning, DNA se-
quencing, and cDNA or
Genomic DNA Library
Construction.

Because time and ac-

curacy are very important in today’s
rapidly changing world, Invitrogen is
committed to providing DNA Technol-
ogy that is as advanced as it is simple.

To order, ask for catalog #K5632-01.

1-619-597-6200
1-800-955-6288

[)]]] Invitrolzley

3985« B Sorrento Valley Blvd., San Diego, CA 92121 (Fax) 597-6201

TISH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 « AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786 « BDH INC., CANADA - TEL:
800-268-0310 « BIO-TRADE, AUSTRIA - TEL: 43-2228284694 + CELBIO, ITALY - TEL: 39-24048646 * FUNAKOSHI PHARMACEUTICALS, JAPAN - TEL:
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4 Out of 5 Electroporation References
Specity the Bio-Rad Gene Pulser” System

Gene Pulser References References to All Other
Electroporation Units Combined
Check our references. the most extensive applications support
You’ll find that more available—we’ll even supply you with otherwise

scientists use the Gene  unpublished protocols.
Pulser for bacterial
electro-transformation ~ No matter what cells type you work with, from

QNN

than all other electro-  Acholeplasma to Yersinia, alder tree protoplasts to
poration units combined.* And our track record  primary human lymphocytes, Bio-Rad will get
for electroporation of eukaryotic cells is just as you up to speed quickly. Request your free copy
impressive. of our comprehensive applications binder by call-
ing 1-800-4BIORAD.
Why? Because we’ve pioneered a practically 7
designed transfection system that gives you the * The Gene Pulser is cited in 86% s e e
feedback you need to standardize conditions to ‘{f all published bacterial elecm?Pora' i
tion articles(gathered from on-line
those of other labs and to reproduce them data bases). ;
from day to day. And because we’ve established

L
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o : Chemical U.S. (800) 4BIORAD ® California ® Ph. (415) 232-7000 ® Fx. (415) 232-4257; New York ® Ph. (516) 756-2575 ®

B’ 'RAD Division Fx. (516) 756-2594; Canada ® Ph. (416) 624-0713 ® Fx. (416) 624-3019; Australia ® Ph. 61-2-805-5000 ® Fx.
61-2-805-1920; Austria ® Ph. 43/222/82 89 010 ® Fx. 43/222/82 85 629; Belgium ® Ph. 32/2/91 85 55 119 Fx.
32/2/91 85 65 54; France ® Ph. 33/1/49 60 68 34 ® Fx. 33/1/46 71 24 67; Germany ® Ph. 8/89/31 88 40 ® Fx.
0/89/31 88 41 00; Kowloon ® Ph. 852/789/3300 ® Fx. 852/789/1257 ltaly ® Ph. 39/2/213 87 51 ® Fx. 39/2/213 90
32; Spain ® Ph. 34/1/661 7085® Fx. 34/1/661 9698; Japan ® Ph. 81-3-534-7240 ® Fx. 81-3-534-8037; The
Netherlands ® Ph. 31/8385-40666 ® Fx. 31/8385-42216; Switzerland ® Ph. 41/1/810 16 77 ® Fx. 41/1/810 19 33
England ® Ph. 44/442/23 25 52 ® Fx. 44/442/59118; New Zealand® Ph. 64/9/443/3099® Fx. 64/9/443/3097
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