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And some simply call it PITC. |

But what you call PTC-amino |
acidanalysisisnt as important
‘as the results. And results are
what you'll get from Beckman’s
system AA-L , e |

The AA-1 is optimized for PTC-
AA analysis. Its as fast, sensitive

‘and easy to use as the so-called |

‘exclusive’ method. But since you
don't need expensive special
/purpose columris or reagents,

its more cost-efficient.

‘your
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Temperature: ambient
Detection: 254 nm
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The System AA-1...just one
of a complete line of Beckman
HPLC systems optimized for
amino acid analysis. Call us.
‘Or send for our new guide to
amino acid analysis by HPLC.
Beckman Instruments; Inc;
Altex Div.,, 2350 Camino Ramon,
San Ramon, CA 94583.
In U.S. call 800/742-2345.
Offices in major cities worldwide.

BECKMAN

PICO-TAG™ is a trademark of Waters Associates.
©1985 Beckman Instruments. Inc  AX85-2035A

See us at ASBC, Booth No. D4-F11

See us at HPLC ‘86, Booth No. 158, 159

sequence

| Pin down high femtomole PTH
‘amino acids fast with the AA-4

HPLC System from Beckman.

Its optimized for gradient
PTH analysis in protein micro-
sequencing.

Results are quick; quantitative -

and convenient, too. With high-
precision pumping, zero dead
volume injections, proven Ultra-
sphere® C,, microbore columns,
and a controller that makes it
easy to store and link methods.
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Concentration: 6001200 fmols ||
Acetate/MeOH/n-propanol
gradient system

i
% ® % @ %om

The System AA-4...juSt one
of a complete line of Beckman

'HPLC systems optimized for
~'amino acid analysis. Call us.

Or send for our new guide to
amino acid analysis by HPLC.
—Beckman Instruments; Inc,
Altex Div., 2350 Camino Ramon,
‘San Ramon, CA 94583. ‘

In US. call 800/742-2345.

Offices in major cities worldwide.

BECKMAN
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D\
acids fast

Now you have a choice of

HPLC systems optimized for OPA'

amino acid analysis.

For pre-column derivatization,
choose the Beckman System
AA-2. It's optimized for fast OPA |

analysis with excellent resolution.
124 d

Precolumn OPA on Ultrasphere®
C,g 3um column.
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Courtesy of Dr. Barry Jones, Unigene Labs, New Jersey.

For quantitative results, the |
Beckman System AA-3 gives you
high sensitivity with post-colurmn
derivatization. Ideal for profiling |

lamino acids in complex samples
'such as cell culture media, phys-

iological fluids, and foods.
With both systems, you are
assured optimal results. |
Systems AA-2 and AA-3... just

two of a complete line of Beckman

HPLC systems optimized for

~amino acid analysis. Call us. Or

send for our new guide to amino
acid analysis by HPLC.

Beckman Instruments; Inc;,
Altex Div.,2350 Camino Ramon,
San Ramon, CA 94583.

~InUS. call 800/742-2345.

Offices in major cities worldwide.

BECKMAN
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NAPCO REFRIGERATORS.
COOL.

If your lab deals in volatile materials, you may be consider- temperature fluctuations; and built-in recording jacks allow
ing ways to safely cool them down. We have several: the refrigerator performance to be constantly monitored.
NAPCO 3700-Series laboratory refrigerators. These specially There’s a lot of space inside, too. 13 cubic feet in all, with nine
configured refrigeration units can accommodate flammable square feet of shelf space. Plus a separate freezer compartment.
materials (3710), explosive substances (3720), or just plain And all this is wrapped up in a tough, no-chip finish
cold storage (3700). And all of them for long wear, personally inspected
take the temperature down with for finish quality (by QC manager
precision, reliability and safety. Bob, above), and shipped

NAPCO refrigerators feature with a NAPCO two-year warranty,
microprocessor-based controls, for additional peace of mind.

SO temperature never varies
more than +1.0°C in a range
from —9°C to +10°C. And LED
readouts tell you the exact cool-
ing level at any moment.

Safety is also closely watched.
All NAPCO refrigerators have
pre-programmed hi-low alarms
—both audible and visible —
that alert lab personnel to

NAPCO 3700-Series refrigerators.
In a word, cool. For your lab.

Call toll-free for more information,
800-547-2555. Or, write NAPCO,
20210 S.W. Teton, PO. Box 1000,
Tualatin, Oregon 97062.
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COVER The benthic foraminiferan Sorites marginalis (Lamarck) was first
described in 1816. The initial chambers are in the center of the test, and
succeeding ones are added in an annular series. This species occurs only in
shallow tropical seas, and is distributed worldwide. See page 775 [SEM
photograph by Kenneth Severin, Department of Geology, University of
California, Davis 95616]
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Eppendort

Reliable, repetitive pipetting.
With the Eppendorf Repeater*
Pipette, dispensing up to 48
samples without a refill is a snap.
Just set the selection dial for the
volume you need and your
choice is locked in place to pre-
vent errors. That means the last
sample will be as accurate and
precise as the first. And the
unique Combitip™ polypropylene/
polyethylene reservoir eliminates
cleaning, contamination, and
carryover because it's disposable.

1-second delivery.

The Repeater makes serial pipet-
ting procedures faster than ever
before. Simply press the lever to
deliver your samples at 1-second
intervals. The volume range is
wide enough to accommodate
*U.S. Pat. No. 4406170

eppendorf

Repeater Pipette

almost any procedure. With six

Combitip sizes and five dial set-

tings, you choose from 22 dif-
ferent volumes be-

A tween 10 pL and
\ X 5mL.

b
o

Six Combitip sizes

A wide variety of applications.
The Repeater can handle any
liquid easily. Even difficult or haz-
ardous liquids aren't a problem,
since the liquid contacts only the
Combitip—not the instrument
itself. The Combitip is available

The repeater.

in nonsterile or sterile
packaging for microbiologic
and tissue culture techniques.
And it can be refilled and re-
used as long as the same liquid
is being pipetted.

For literature on the Repeater or
other Eppendorf pipettes, write:
Brinkmann Instruments Co.,
Division of Sybron Corporation,
Cantiague Road, Westbury, NY
11590, or call 800-645-3050; in
New York, 516-334-7500. In Can-
ada: 50 Galaxy Blvd., Rexdale,
Ont. MOW 4Y5, or call
416-675-7911.

Brinkmann

BRK-5235

For literature circle reader service number 52

DIVISION OF

SYBRON

For a demonstration circle reader service number 53



Interleukin-2 receptor
B OTH interleukin-2 (IL-2) and IL-

2 receptors are crucial for im-

mune regulation (page 727). Af-
tér antigens (foreign materials) stimu-
late T cells, IL-2 receptors appear on T-
cell surfaces, and IL-2 production is
induced. Although any immune re-
sponse depends on the antigen’s inter-
action with antigen-specific cells, a re-
sponse’s magnitude and duration are
directly affected by a concurrent interac-
tion of IL-2 with its receptor. Cells of
patients with adult T-cell leukemia
(ATL) always carry many IL-2 surface
receptors, unlike normal T cells on
which such receptors must be induced.
Because of this feature, monoclonal
antibodies that react specifically with
IL-2 receptors and can eliminate recep-
tor-bearing cells are being evaluated for
ATL therapy. They are also of potential
use in therapy for autoimmune disor-
ders and in the suppression of organ
rejection after grafting. Waldmann’s re-
view discusses the IL-2 receptor and
documents how versatile and useful
monoclonal antibodies can be: they
have helped in characterizing IL-2 re-
ceptors, in cloning receptor genes, in
determining how IL-2 and its receptors
affect immune regulation, and in defin-
ing receptor distributions and disorders
in receptor expression.

Experimental economics

CONOMICS has become a labora-
Etory science (page 732). In eco-

nomic experiments people come
together in a “laboratory” to participate
in actual market situations in which
they can earn a profit. Such experiments
add to models the important but unpre-
dictable human factor. Plott describes
experiments for “posted-price” institu-
tions, those in which sellers publicly
post the price at which they wish to sell
commodities, and buyers compete as
they attempt to acquire units at the
posted prices. After a time the market
closes and then reopens with new
prices, and the experiment continues for
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a number of cycles. Although, in gener-
al, the law of supply and demand works
reasonably well in such markets, the
posted-price markets were found to
force prices up and market efficiency
down. The results, like those of other
economic laboratory experiments, have
helped provide insights into models de-
scribing  existing markets; they have
been applied to policy-making and the
design of markets in recently deregulat-
ed industries and have also been used in
legal cases.

Update on
Yukon artifacts

OU can’t judge a bone by its color

(page 749). In 1966, a caribou

tibia carved into a skinning tool
(known as the Old Crow Basin “flesh-
er”) was found among bones of extinct
Pleistocene animals in the Yukon. Dat-
ing of the inorganic carbon in the flesh-
er indicated that it was 27,000 years
old; the discovery implied that human
hunters had lived in this region of the
New World at that time. Three other
tools carved from caribou antlers and
found nearby had dark staining that
resembled that of the flesher; they ap-
peared to have been mineralized, and
their association with the bones sug-
gested that they too might be Pleisto-
cene in age. Nelson ez al. reevaluated
the bones and artifacts, dating the or-
ganic carbon fraction. For 32 bones
from the region (25,000 to 47,000
years old), early dates were confirmed.
The flesher and the three other tools
dated back only 1200 to 1500 years, to
a time when such tools were common.
Thus, the scenario for man’s arrival in
that region of the New World, based on
data and inferences from the flesher,
will need revamping.

Salla disease

RANSPORT of the sugar sialic acid
across the membranes of lyso-
somes (enzyme-laden sacs within
cells) is defective in Salla disease (page

759). In this disorder, large amounts
(10 to 30 times normal) of sialic acid
are stored in lysosomes and are detected
in urine. Lysosomes appear swollen
with sialic acid when observed in the
electron microscope; enzymes involved
in the sugar’s metabolism seem to func-
tion normally. Renlund ez al. evaluated
the egress of sialic acid from lysosome-
rich fractions from cells of patients and
normal individuals. Transport of the
sugar (but not all small molecules) was
defective in patient preparations. Salla
discase is heritable and most patients
diagnosed to date live in Finland. The
disease may result from a single gene
mutation that affects the carrier that
mediates sialic acid transport. Disease
onset usually occurs ecarly in life, pa-
tients have slightly shortened life spans,
and progressive neurologic dysfunc-
tioning and mental and psychomotor
retardation are typical.

Evolution of
marine protozoa

T HE theory that species evolve and
then disperse from centers in the
tropics to higher latitudes does
not apply to benthic foraminifera, the
bottom-living marine protozoa (cover)
whose secreted shells are well preserved
in fossil records (page 775). Buzas and
Culver studied biogeographic and evo-
lutionary patterns of fossil and modern
organisms, analyzing the large collec-
tions in museums in the United States
(some 500,000 slides), Germany, En-
gland, Holland, and Austria. Species
typically survive about 20 million years;
first appearances were recorded simulta-
neously for many species in widely sepa-
rated areas, suggesting rapid dispersal
of new species. In the recent geologic
record (beginning 12,000 years ago),
appearances of some species were first
recorded far north of the tropics in
Maine and Alaska. For the benthic fora-
minifera, the record indicates that evo-
lution has occurred and continues to
occur at all latitudes throughout the
world and that dispersal can be cither to
higher or lower latitudes.
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NEW FROM NIKON

Professionalimage...
educational price.

NIKON
ALPHAPHOT

-FTE new Nikon Alphaphot
brings to the classroom and
laboratory high resolution CF
optics, a bright 20W tungsten
illuminator and rugged con-
struction. Now you can get
long term professional per-
formance and Nikon system
capabilities for an incredibly
low investment.

With new CF-E Series
objectives, the Alphaphot deliv-
ers unrivalled color fidelity,
sharpness, and flatness of field.
And, as part of the Nikon sys-
tem, the Alphaphot is capable
of phase contrast, darkfield,
epi-fluorescence and polarized
light. In addition, the Alphaphot
is available with quartz-halogen
Koehler illumination for criti-
cal applications and photo-
micrography.

The Alphaphot is designed
with education in mind: rugged
alloy stand, built-in stage-stop
mechanism, and spring-loaded
40X and 100X objectives pro-
tect both microscope and speci-
men from accidental damage,
while locking mechanisms on
all optical and mechanical
components protect against
tampering.

And vet the Alphaphot is
surprisingly affordable. It's also
backed by a five-year full war-
ranty and a nationwide network
of sales and service representa-
tives. See your Nikon dealer
today for a demonstration.

Or contact Nikon Inc.,
Instrument Group,

623 Stewart Avenue,
Garden City, N.Y. 11530
(516) 222-0200

Nikon

Extending Man’s Vision
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Physics Through the 1990°s

ore than a thousand scientists participated in the preparation of the recently

released Physics Through the 1990%.% Theirs was a labor of love and devotion that

may or may not have much impact on federal support in the days of Gramm-
Rudman. Their efforts resulted in a collection of eight volumes containing about 1900 pages
that treats in great detail past accomplishments, future opportunities, and needs for federal
support of the various branches of physics. Parts of the report are at a level designed for
policy-makers. Much of it is at a level comprehensible mainly by physicists. However, there
are portions of interest to scientists in other disciplines. One major theme of the publication
is a multiplicity of examples of how past discoveries in physics have had important sequelae
in the advancement of other branches of science and in a host of practical applications.
Another facet of the report is the aix of excitement that physicists are bringing to the study of
the various branches of their science. Examples are especially observable in the volume
devoted to atomic, molecular, and optical physics (AMO). This area of physics is highly
likely to develop information, techniques, and equipment that affect other disciplines.

Physicists engaged in AMO research have much to be enthusiastic about. Their work
has both fundamental significance and important practical applications. Developments in
equipment and instrumentation have opened rich frontiers for study. As many as two score
of different kinds of measuring equipment have been invented and produced. Perhaps most
important are various types of lasers, synchrotrons, vacuum equipment capable of maintain-
ing pressure less than 10™"! torr, and molecular beam techniques.

With a combination of these equipments and techniques it is possible to prepare
virtually any simple molecule in any desired quantum state to study its structure, the physics
that underlies this structure, and the dynamics of electrons moving in molecular fields.

Picosecond and femtosecond laser experiments can reveal how energy flows from one
part of the molecule to another, the transition to chaotic vibrational motion, and the rates
and mechanisms that determine the system’s choice of a particular decay mode. Lasers
provide highly selective excitation and interrogation schemes.

By using lasers sharply tuned to a frequency just below a particular vibrational mode of
an atom or molecule, it is possible to cool the atom or molecule to millikelvin temperatures.
In the very high vacuum it is possible to trap either individual atoms or ions and to make
observations on them for hours at a time.

Another interesting topic for study are Rydberg atoms or molecules. These are neutral
entities with an outer electron in a high quantum state, for example, » = 100. Such an atom
has a very large diameter. It interacts with electromagnetic fields to an extent 10® greater
than that for ordinary atoms and can be used to detect infrared, submillimeter, and
microwave radiation.

Some synchrotrons produce intensities at least 10° greater than those of conventional
sources, and even greater levels of radiation are on the way. Use of this source in
crystallography will be especially helpful to biologists and chemists. Already, the structures
of zeolite crystals ranging in size from 1 to 10 micrometers have been determined.
Synchrotrons have also made accessible the complete spectrum between the ultraviolet and
x-rays, much of which had been inaccessible.

One of the goals of AMO physicists is to determine physical properties with ever higher
precision. An impressive result is the determination that space is isotropic to the speed of
light. Laser interferometry has shown that space is isotropic to a few parts in 10'*. Of all the
quantities in physics, time is by far the most accurately measured. The primary time standard
in the United States is basically an atomic beam magnetic resonance apparatus. It has an
accuracy of 1 part in 103, approximately 3 seconds in 1 million years.

These are only a few examples from the AMO volume, but they should convey a
glimpse of the opportunities. If it is a good sample of the other volumes of Physics Through
the 1990, physicists have much to be enthusiastic about.—PHiLiP H. ABELSON

*Physics Through the 1990°s (National Academy Press, Washington, DC, 1986).

EDITORIAL 693



*uoyos0di0D) ai0diI By} Jo SHoWaPDI} 310 s10di|Iy PUD ‘S1BoAA ‘Bol.0d1Y

€0/0LD Yooq ‘v I°H
DOYA|DUY O SN 939G

FIOLITIW jo uoisiaig

SIDJOAA

"SJOJDAN WOy
Ajuo s|qp|IDAD s wajsAs Boj.0d14 8y

"£S/10 YW 'PIOJIW ‘1e04g ojdpy
€ ‘uoypiodior) asodyiyy ‘uoisiAIg
AydoiBojowoiyD) SISIOAA OF SIUM IO
'S’ [PIUSURUOD By} Ul /8GT “1XS
'0002-8y£19 |IPD AOPO} wajsAs
Bo| «0214 pasjunionb ay) 495 *epow
I YDISIW By} oW },uoq

3 4
s f‘d

coL |

pIe) 821AI8G S18pEeY UO 28 "ON 8joI1D)

Jeboupyy qo7 Buiouenbag -

., ‘s9jowodid ssg| Jo 0| 1O
Ajpuynou spsado | -+ * abBojuoapo
|p31 D s1 soynuIw 07 As9re

3)dwos mau o op o} 9)qo Burag,,
Jaydipesay |oydsoH — ,, Aop auo
uiypm Buluuns puo pajjojsul SOM Jj,,
Jaydipesay Aysioalun —

.. "®|qranpoudas Ajginjosqo s 4,
JoBoupyy youpssey
|pounedDWIDYY — ,,"woJiboid

1no JO $5820nSs BYj 10} sisiPI>adS
uoyodyddy sIsjppp Of SHUDY |,
Joy2i0asay AJISIOAIUN — |, "JUS||9Xd
usaq soy jjoddns uoypoyddy ,,

:ADs Asyj Joym s a1y puy ‘walsAg

sisA|puy pYy oulwy Bpj.0d1d

S19JOAA 9sn ApDaJ|D sieydipasal
|n§ss@2dNs JO spalpuny

‘pPoyiow

Bo] «0214 By} YiM $5900NS INOA

0} PajoAap sjsijodads suoyodyddo

8ADY M ‘popy u| “Buluuns puo

"1887-892-008" | 93447]|04 ||03 OPOUOD Y| "000Z-8LY~£ 9 102 "SSOW U}

dn noA Buidesy o} pajpoipap a1,om
puy ‘sejnuiw 04 ul bwsoid jo |7 )
woyy sp1oo oulwo dibojoisAyd 1O
‘AjAlIsuas sjowodid | yum—sajnuiw
Z| Ul sisAjoup |ouoyisodwod
ajo|dwod D :sawly SISA|DUD Ja)sD}
YHMm puy “swy sss| ul Bujuuni
puo dn noA Job siojoAA 48] uay}
‘awly 9|qON|PA UMO JNOA Bulisaaul
tnoypm Appdinb sisAjoup pioo ouiwo
Buiop jnogo pauseduod a1,n0A §|
"SPIOD OuIWD
Atopuodes puo Aipwud 1oy sisAjpuo
J0 poytew ,,60] 40214 8y} Buydeped
O} |Y2J0asal JO SIDSA pajodIpap
ApDal|D POY SISJOAA 4Oy} UMOUY
P.8Yy AJuo 4| ‘sisAjoup pioD oujwp
Joy Juswdojersp spoyjew Buiop
yonys job s “sedod siy yussaud o}
awyy ul synsau sty job 4 upip ayiw

AjpQ sewoy uq

L zol . SISKINV GDV ONIWY

%

sepudag dHeyiuAg

wl

(1] é‘a-I.SOd sl a)I!w sl a"ain A



(1981); I. Renberg and T. Hellberg, Ambio 11, 30
(1982); K. Tolonen and T. Jaakkola, Ann. Bot. Fenn.
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Sly Statistics

Gina Kolata, in her article “Shakespeare’s
new poem: An ode to statistics” (Research
News, 24 Jan., p. 335) presents statistical
evidence that a newly discovered poem may
reasonably be attributed to Shakespeare.

The excerpt quoted in the article is strikingly

similar to the following 17th-century poem
on statistics by Speaker Ashe.

Shall I try not to lie,

Not to cheat with deceits,
mistruths breeding?

Shall I fend off the tend-

Ency to woo with biased views
so misleading?

Then sly statistics mean tricks

Must I renounce forever.

From unmarked scales I quail,

Unfair compare employing never.

DAVID BIRKES
Statistics Department,
Oregon State University,
Corvallis OR 97331

Cells, Patients’ Rights, and Researchers’
Responsibilities

The briefing by Marjorie Sun “Who

should have rights to a patient’s cells?” -

(News and Comment, 7 Feb., p. 543) leads
off with a sentence referring to “the rights of
patients and the responsibilities of research-

ers.” A passing reference is made later to
“informed consent.”

I am a lawyer and I am constantly being
shamed by my so-called brethren at the Bar,
who have distorted litigation into a form of
shakedown. Of course, if the cells in ques-
tion are to be separated from the “patient”
in a manner posing any danger to the patient
or inhibiting the use of the best state-of-the-
art therapy, the patient’s (or his lawful repre-
sentative’s) consent is properly required. But
suppose the cells are to be thrown away
unless salvaged by the researcher. Then,
since the cells are abandoned material, the
salvager and not the former possessor has
“ownership” of them. To suggest that such a
former possessor of cells is “participating in
the research” is silly. A perfect example of
such abandoned cells is found in the cuttings
on the floor of a barbershop.

W. BROWN MORTON, JR.
“Cat Point” on Highway 634,
Postal Route 1, Bax 586,
Warsaw, VA 22572

Ervatum: The caption for the photograph accompany-
ing the review of Neurobiology oEAr nids (28 Mar., p.
1510) should have read, “Peocilotheria regalss, an Indian
bird-spider. Beneath it is a spike train recorded from a
sensory neuron responding to mechanical stimuli in the
spider Cupiennius salei.”

THE NEW

FOR PRECISE LABORATORY FLUID CONTROL...

"Q"PUMP UNE
FROM FMI!

IT SETS THE STANDARD FOR
ACCURACY AND VERSATILITY.

These all-new positive displacement metering pumps are valveless, variable,
versatile, accurate, dependable, rugged and economical fluid handling tools fitted
for corrosive chemical duty—like all other FMI pump products—but offer more:
B More consistent accuracy through greatly reduced dead volume and thereby improved bubble control
B More diverse flow control options, including dial indicator, micrometer, and 4—20 milliamp stroke
rate controller @ More new motor drive options, including safety “V" belt drives to minimize component
stress and variable stroke rate drives to give you control of both stroke length and stroke rate—the ultimate
laboratory fluid control system B More volume per stroke through increased maximum stroke length
setting, via a simple stroke-length adjustment knob Bl More range through an expanded field of practical
control—1% stroke to stroke displacement accuracy or better down to 4% of total pumping range, and
there is much more—a dispenser option, many models to choose from, etc., etc, etc.

FLUI D weTering, Inc.

P.0. Box 179 - 29 Orchard Street - Oyster Bay - New York 11771 « TELEX 5101001281

Model QA 1800-CKC
with dial indicator $825 F.0.B. FMI
without dial indicator $750 F.0.B. FMI
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New England Biolabs’ Summer Workshop in

Molecular

Biolo
Biote

When:

August 3-15, 1986
Where:

Smith College,
Northampton, MA

Faculty:

Dr. Steven A. Williams
Dept. of Biological Sciences,
Smith College

Dr. Molly Fitzgerald-Hayes
Dept. of Biochemistry,
University of Massachusetts

Dr. Barbara Oshorne
Veterinary & Animal Sciences,
University of Massachusetts

Dr. Barton Slatko
New England Biolabs, Inc.

iy -NEW ENGLAND

‘olebs-

‘New England Biolabs is pleased to announce its summer workshop in MoleculargY

Biology & Biotechnology to be held at Smith College in Northampton, Massachusetts from
August 3-15.
Intensive Bench Experience. This intensive, two-week course emphasizes hands-on molec-
ular biology laboratory work. Six hours each day will be spent working in the lab.
Experiments will indude: purification of DNA, restriction enzyme digestion, gel electro-
phoresis, construction of recombinant DNA molecules, plasmid and phage cloning, cloning
strategies, bacterial transformation and transfection, Southern transfer and hybridization,
radioactive labeling of DNA, and DNA sequencing.
Lectures, seminars and discussion sessions will deal with basic techniques in modern molecu-
lar biology and how these methods are applied in biotechnology.
Intended for beginners in molecular biology. No previous experience in molecular
biology is required. Twenty-four participants will be selected to participate.
A Perfect Setting. Smith College is located in Northampton, Massachusetts, a lively small
city adjacent to the Berkshires. Along with an abundance of recreational opportunities, the
area’s many cultural sites include Boston, Tanglewood, Jacob's Pillow, and the Mt. Holyoke
Summer Theater. The college’s plant house and botanical gardens feature a teaching collec-
tion of plant species representing virtually every region of the world.
Fee: $1,500 per participant includes lab manual, equipment and supplies. Room and board
in Smith College housing is available for $500 for the two-week workshop.
To apply for this workshop please submit a recent curriculum vitae and a brief statement on
why you want to take the course to:

Dr. Steven A. Williams

New England Biolabs

32 Tozer Road

Beverly, MA 01915
Applications must be received by May 26, 1986. Notification of acceptance will be
mailed by June 3, 1986. For additional information call (413) 584-2700, x3826.

32 Tozer Road, Beverly, MA 01915-9990/USA, TEL. 617-927-5054 TELEX 6817316 (NEBIO)




Direct
racemic
“ arat 10N

Now you can directly resolve racemic amines, acids and
many other compounds without any preceding prepara-

tions of derivatives. Use the new EnantioPac HPLC cartridge column from LKB. It
outdates every other known separation technique with a completely novel and patent-
ed approach. EnantioPac is based on the immobilized plasma protein «, -acid glycopro-
tein, which shows high enantioselectivity for a wide range of pharmaceuticals and
other chiral substances. Lets you screen for optical purity very fast, very simply and
very reliably.

Substances separated with EnantioPac

This list is published by the kind permission of Géran Schill, Thomas D. Doyle and Irving W. Wainer, Division of
Drug Chemistry, Food and Drug Administration, Washington DC.

Applications and references

You'll find these in our latest brochure. Together with detailed tech-
nical information about this revolutionary new column. Get in
touch with LKB. We'll send you all the facts. Fast!

LK

BROMMA

LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. +46(8)98 00 40, telex 10492

Antwerp (03) 218 93 35 - Athens-Middle East +30 (1) 894 73 96 - Copenhagen (01) 29 50 44 - Hongkong (852) 5-555555
London (01) 657 88 22 - Lucerne (041) 57 44 57 - Madras (044) 45 28 74 - Moscow (095) 255-6984 - Munich (089) 85 830
Paris (01) 64.46.36.36 - Rome (06) 39 90 33 - Stockholm (08) 98 00 40 - Tokyo (03) 293-5141 - Turku (021) 678 111
Vienna +43(222)9216 07 - Washington (301) 963 3200 - Zoetermeer (079) 3192 01
Over 60 qualified representatives throughout the world. 356
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he Breaking of Bodies and Minds
Torture, Psychiatric Abuse, and the Health Professions

A documentation of systematic use and effects of physical and
mental torture throughout the world

Edited by Eric Stover
and Elena O. Nightingale

With a Foreword by
David A. Hamburg

Contents
Part I Torture

Torture and the Ethics of Medicine
Albert R. Jonsen .and Leonard Sagan

Victims of Torture:
Two Testimonies
Compiled by Cornelius A. Kolff
and Roscius N. Doan

Physical and Psychiatric Effects
of Torture: Two Medical Studies
Federico Allodi, Glenn R. Randall,
and others

Torture on Trial: The Case of
Joelito Filartiga and
the Clinic of Hope
Richard Pierre Claude

Medical Action Against Torture
Eric Stover and
Michael Nelson

Part 11

Psychiatrists and Dissenters
in the Soviet Union
Sidney Bloch and Peter Reddaway

A Question of Conscience
The Cases of Alexei Nikitin
and Anatolyi Koryagin
Kevin Close
Unwilling Patients
Anatolyi Koryagin

Psychiatric Abuse

The Case of General Grigorenko:
A Second Opinion
Walter Reich

The World of Soviet Psychiatry
Walter Reich

A Response to Psychiatric Abuse
Paul Chodoff and Ellen Mercer

Toward the Prevention of Torture
and Psychiatric Abuse
Elena O. Nightingale and
Eric Stover

This eye-opening book brings together
for the first time writings on the role of
medical personnel in cases of torture
and psychiatric abuse. Through anal-
yses and case histories, psychiatrists
and other health care professionals,
political scientists, ethicists, and other
writers discuss the systematic use and
effects of phygical and mental torture
in the Soviet Union, Latin America,
and other parts of the world.

The book also details the complicity of
an alarming number of medical per-
sonnel in torture and psychiatric
abuse and examines the ways in which
governments use a medical rationale
to seek legitimacy for human destruc-
tion. Finally, it describes efforts by
medical and other associations both to
combat offensive practices and treat

victims.

The Breaking of Bodies and
Minds is important reading for
anyone concerned with the
preservation of basic human rights.

1985 352 pages

Paperbound $11.95; AAAS members $9.50
Hardcover $21.95; AAAS members $17.50

Order from AAAS Marketing, Dept. ES, 1333 H
Street, NW, 8th Floor, Washington, DC 20005.

Please add $1.50 postage and handling per
order. Allow 6-8 weeks for delivery. To charge
your order to VISA or Mastercard, please call the
Sales Department at (202) 326-6405.

Published by
W.H. Freeman and Company




OLYMPUS

The Image of Quality

The BH-2 Series.

Uniquely modular
to meet your
current and future
W requirements.

The quality of any microscope series relies
on the interrelationship of optical perform-
ance, mechanical capability, electronic
sophistication and its component system of
accessories and attachments. For more
than six decades, Olympus has dedicated
itself to development of a unique fusion of
these distinct disciplines. That is the
- - Olympus advantage.

Nowhere is this advantage better exem-
plified than in the BH-2 System. A totally
new generation, this highly advanced
series represents a significant contribution
to microscopy and photomicrography.
Focusing that is smoother, more effortless
and in a lower and more comfortable
position; freely reachable controls for the
stage that is positioned lower for easier
processing of multiple specimens; vastly
improved illumination for ultra-low magnifi-
cation in Koehler-type illumijnation from 1X
to 100X; accurate and unvarying bright-
ness control; an advanced, automated
photomicrographic system; and a choice
of newly formulated long barrel objectives,
stands and modules that is second to
none. And all of this, a breakthrough in
cost-effectiveness.

For literature on the incomparable BH-2
System, write Olympus Corporation,
Precision Instrument Division, 4 Nevada
Drive, Lake Success, NY 11042-1179.

) Or phone toll-free 1 (800) 446-5967 for
demonstration.

In Canada: W. Carsen Co., Ltd., Ontario.

OLYMPUS

For literature circle reader service number 97
For a demonstration circle reader service number 98



Researc

Get the results you want
instantly with the
Polaroid 35mm Instant
Slide System.

Ifyou're looking for the perfect
way to keep track of every twist and
turn in your R&D programs, here’s
the instant answer. Polaroid 35mm
instant slides.

There’s simply no more con-
venient way to document what

you're doing. And, when the need
arises, no quicker way to present
your findings.

Use Polaroid 35mm instant
slide film with any 35mm camera
to photograph those objects or pro-
cedures you need to capture
on the spot. Useit with
your most sophisticated
test equipment —from
CRT screens to micro-
scopes. Or with a copy

stand for slides of small objects or
flat art. Capture each phase of step-
by-step procedures so you can
review them as soon as necessary.
Polaroid films let you see your find-
ings in the best light, too. Whether
- VO demand is for black and
white slides, high contrast
or continuous tone—or for
color—we have what you
need for virtually any type
of documentation or



and development.

presentation.

Better still, you can do all your
own photography, from start to
finish, yourself. In house, in com-
plete confidentiality. Without the
delays that outside services create.

Which means when it comes to
documentation, review, and presen-
tation, there’s really no need to
experiment with anything else.

In fact, no matter where your
research takes you, you can be

For more information about the Plga]roid%mm lnstarﬂ
] Slide System mail this coupon to Polaroid Corporation,
solution to handle any development. || Dept. 660, B0, Box 501, Clifton, N J 07015

certain there’s a Polaroid imaging

Instantly. Name I

For the Polaroid Professional | Company
Film Center nearest you, call toll- | Adiress |
free 800-526-7843 ext. 400, InNew | - |
Jersey’ Call 8(1)-5%4503 eXt° 4m° I A Telephone —lp SC59 |
-P I .d IIIIIIIIIIIIIIIIII
= Polaroi o
© 1986 Polaroid Corporation “Polaroid” ® O
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LC/MS

forless.

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

HP’s new LC/MS/DS costs information plus electron-assisted For more information, call the
at least $60,000 less than other ionization for extra structural data. HP office listed in your white
systems. And the price tag’s only You also get positive or pages and ask for an analytical
half the story. optional negative chemical ioni-  product representative. Or write

Your savings are even greater  zation for specificity. And true total Hewlett-Packard Analytical
when you consider how much ion monitoring for ultra-sensitiv-  Group, 1820 Embarcadero Road,
this new HP system lets you do ity in a truly universal detector. Palo Alto, CA 94303.
and how easy it is to operate. Our automatic Thermospray «uss. iist price.

We worked closely with Dr.  Tune speeds and simplifies setup.

Marvin Vestal, an inventor of Screen forms facilitate method
thermospray, to create what we  building. And methods can be
believe is the most advanced stored for instant recall at any time.
thermospray system ever built. For the first time you can fully

You get optimized thermo-  automate your LC/MS.

spray for molecular weight And you don't have to be a
specialist in mass spectrometry
to reap all the benefits.

(é HEWLETT

o B pACKARD

For literature circle reader service number 112
To have an HP Representative contact you circle reader service number 113



BIOSYSTEMS UPDATE

Finally, high quality DNA/RNA
can be automatically extracted from
tissues, cells, plasmids and viruses.

Introducing the first Nucleic Acid Extractor*

SPECTROPHOTOMETRIC PRODUCT PURITY ANALYSES

PHENOL+ PROTEIN PROTEIN
(A230/A260) (Az60/Az80)

& Human fibroblasts, cell culture 0.52 1.83
i Human lymphocytes, purified 0.45 1.87
Human lymphocytes/granulocytes, crude 0.43 1.83

Rat liver nuclei, crude 0.47 1.85

91 Rat liver, whole homogenate 0.58 1.85

E. Coli, JM 101, log phase 0.45 1.88

M13, mp8, PEG pellet 0.50 1.77
Phage Lambda DNA 0.46 1.83

i [
""*""'“"-Hﬂ?!lmgg‘ *| SOURCE MATERIALS

The new Model 340A Nucleic Acid Extractor*
automatically extracts and purifies DNA or RNA
from tissues, cells, plasmids and viruses. It en-
sures the consistent quality of your extracted
product and eliminates tedious manual proce-
dures. This instrument-reagent system is based
on an extensive investigation of nucleic acid
extraction. Three advantages of the Model 340A
system are:
® The composition of the Applied Biosystems
' Lysis Buffer provides rapid digestion of proteins
by Proteinase K and quick phase separation;
® A high purity, pre-mixed phenol-chloroform
reagent that attaches directly to the instrument
eliminates handling of this toxic corrosive liquid;
and
® A choice of final purification by either ethanol
precipitation or dialysis.

Proven, Quality Product

DNA isolated with the Model 340A standard
protocols has been assayed by UV absorption
which confirms the absence of phenol and pro-
tein in the final product. In addition, gel electro-
phoresis confirms that the DNA can be cut by
restriction endonucleases.

*Patents pending

Genomic DNA in the range of 160 kb can be
routinely isolated. To eliminate cross-contami-
nation between samples, the system is automat-
ically purged with hot 6N nitric acid.

Easy to Operate and Program

Users can select standard methods which are
included with the 340A to process such source
materials as blood, liver and plasmids. For other
materials, users can easily develop their own
methods using the Extractor's easy-to-follow
software.

Multiple Sample Capability

The Model 340A can extract DNA or RNA from
eight samples simultaneously. The time re-
quired varies from 1%z hours for plasmids to
three hours for liver. Final purification by ethanol
precipitation requires only 30 minutes. Dialysis
can be completed overnight with the Applied
Biosystems Model 345A Dialyzer which auto-
mates previously time-consuming buffer changes.

For More Information...

Contact your local Applied Biosystems repre-
sentative, the nearest office listed below or in-
dicate reader service number 401.

Amlled

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Dr., Foster City, CA 94404 - (415) 570-6667 * (800 874-9868 « In California (800) 831-3582 - Telex 470052

APPLIED BIOSYSTEMS, LTD., Birchwood Science Park, Warrington, Cheshire, United Kingdom + 0925-825650 - Telex 629611
APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany « 06157-6036 - Telex 4191746




From our local star to the ends

of the universe .

ASTRONOMY &

ASTROPHYSICS

T'his volume contains 24 articles published in Science between 198284,
ranging from the solar system to the pulsars at the very edge of the observ-
able universe. Research techniques and instruments described cover such
diverse topics as proton decay, the Very Large Array, and the planned
Space Station as a platform for future experiments.

Each article is self-contained, yet as a whole, the volume reveals a broad,

coherent, and contemporary picture of our astronomical universe. Selected
for their depth of coverage and breadth of topics by Morton S. Roberts, past
Director of the National Radio Astronomy Observatory, these articles are of

interest to the entire scientific community.

Contents

I.  SOLAR SYSTEM
Sun’s Influence on Earth’s Atmosphere and Interplanetary
Space, J.V. Evans

Solar Flares, Proton Showers, and Space Shuttle, D.M.
Rust

Cosmic-Ray Record in Solar System Matter, R.C. Reedy,
J.R. Arnold, D. Lal

Ultraviolet Spectroscopy and Composition of Cometary
Ice, P.D. Feldman i

Il.  STRUCTURE AND CONTENT OF THE GALAXY

New Milky Way, L. Blitz, M. Fich, S. Kulkarni
Most Luminous Stars, R.M. Humphreys and K. Davidson

Chromospheres, Transition Regions, and Coronas, E.
Bohm-Vitense !

Interstellar Matter and Chemical Evolution, M. Peimbert,
A. Serrano, S. Torres-Peimbert

Formation of Stellar Systems from Interstellar Molecular
Clouds, R.D. Gehrz, D.C. Black, P.M. Solomon

Binary Stars, B. Paczynski

Dynamics of Globular Clusters, L. Spitzer, Jr.
Magpnetic Activity of Sunlike Stars, A.H. Vaughan
Stars, Their Evolution and Stability, S. Chandrasekhar

ll..  GALAXIES AND COSMOLOGY

Most Distant Known Galaxies, R.G. Kron
Galactic Evolution...K.M. Strom and S.E. Strom
Rotation of Spiral Galaxies, V.C. Rubin

Quasars and Gravitational Lenses, E.L. Turner
Windows on a New Cosmology, G. Lake

Origin of Galaxies and Clusters...P.J.E. Peebles
Jets in Extragalactic Radio Sources, D.S. DeYoung
Quest for Origin of Elements, W.A. Fowler

Dark Night-Sky Riddle...E.R. Harrison

IV. INSTRUMENTATION
Radio Astronomy with Very Large Array, R.M. Hjellming
and R.C. Bignell

Space Research in the Era of the Space Station, K.J. Frost
and F.B. McDonald

400pp., fully indexed and illustrated; color plates

Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3
Softcover $17.95, AAAS member price $14.35  ISBN 0-87168-275-3

Order from Sales Department, Box AA, AAAS, 1333 H Street, NW, Washington, DC 20005. Add $1.50 postage
and handling per order; allow 4-6 weeks for delivery.
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AUTOMATE®,
MEASUREMENT
ON YOUR IBM PC

o

Photo Courtesy/Edward Jones, M.

New digitizing tablet with
Sigma-Scan™ measurement
software. $1195
Cat #3011 — 12" x 12" system

Resolution of .025 mm, accuracy of
at least .25 mm. Comes with state-
of-the-art software for area, linear,
perimeter, length of curvy line, and
angular measurements. X, Y point or
stream digitizing. Descriptive statis-
tics. Transfer data to other programs
in standard ASCII or DIF format.

This and other new Microcomputer

Tools for the Scientist. Call or write
today for FREE catalog.

JANDEL SCIENTIFIC

2656 Bridgeway, Sausalito, CA 94965
800-874-1888
(In Calif. call 415-331-3022)
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IN
SPECTROPHOTOMETER
CELLS...QUARAGELL
HAS THE ANSWER.

FUSED, FROSTED
THICK-WALL CONSTRUCTION

A

The thick frosted walls of our cells

reduce light scattering to a minimum.

Call or write for a free catalog
on the complete Quaracell line.

COMPARE OUR QUALITY
AND OUR PRICE!

RUARAGELL

PO.BOX 147 PRODUCTS, INC.
BALDWIN.NY 11510 (516)249-7533
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= ©Dialog Information Services, Inc. 1985

Have you ever had an idea that could never know when you'll need some-

change the world, only to have someone  thing from another field. With Dialog,

else beat you to it? After months of it’s all available instantly.

painstaking research, there’s nothing Anyone can learn to use Dialog,

more frustrating than reinventing the too. In fact, Dialog is so useful if it didn’t

wheel. Again. already exist, you'd just have to invent it.
DIALOG?®is the online informa- To find out about Dialog now call

tion system that can give you a flying 800-3-DIALOG. Or write: Dialog, Dept.21,
head start on your competition.Dialog 3460 Hillview Ave,, Palo Alto, CA 94304,
goes right to the source, with 10 to 15

years of data on every subject, from % o )
aerospace to zoology. Even if you're ﬂm Find out about it
in a specialized area of research, you A subsidiary of Lockheed Corp.

Guesswho didn't
use Dialog,

P 7

See us at AAAS Philadelphia, Booth #25
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THE SOURCE

FOR LIPOXYGENASE PRODUCTS
FOR CYCLOOXYGENASE PRODUCTS
FOR SYNTHETIC AGONISTS AND
ANTAGONISTS
FOR LIPOXYGENASE INHIBITORS
FOR OMEGA-3 FATTY ACIDS AND
METABOLITES
FOR PAF, ANALOGS AND ANTAGONISTS
FOR LEUKOTRIENE RIA KITS*
FOR RADIO AND STABLE ISOTOPE
LABELED COMPOUNDS*
*available soon
BIOMOL specializes in the production of natural and
synthetic eicosanoids.

We are also expanding our operations in the areas of
neuro-active compounds, vitamin metabolites, glycosidase
inhibitors, lipids, oligosaccharides and other bioactive
compounds.

To find out more about our products and capabilities
please call or write:

BIOMOL

Biomolecules for research

Biomol Research Laboratories, Inc.
P.O. Box 13247, Philadelphia, PA 19101, (215) 874-1433
Outside North America please contact:
PAESEL GmbH & Co. * Borsigallee 6 * 6000 Frankfurt 63 * FRG

(069) 422097-98 * Telex 4 13202 paesl d
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FROM 1.5 ML 10O . . .

The Maxi-Mix II offers variable speed mixing
efficiency plus the flexibility to
accommodate mixing 1.5 ml
tubes up to volumetric flasks.

e Interchangeable mixing surfaces:
3 1/2” rubber pad and conventional
single tube cup
* Speed control
from 100 RPM
to 3000 RPM
* Two mode
operation:
pressure
touch or
continuous
operation

Available through your local lab
distributor or contact:

Thermolyne

SUBSIDIARY OF

2555 Kerper Blvd. * Dubuque, 1A 52001 * (319) 556-2241 * (800) 553-0039
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An air operated, self-leveling Micro-g table provides maximum isolation
throughout its long, trouble-free life. Performance is virtually unaffected by time;
Micro-g construction practically eliminates problems due to aging and wear.
Patented TMC Gimbal Piston provides approximately equal attenuation of both
vertical and horizontal vibration. Series 61 Lab Tables and Series 63 Dual-Post
Tables are standard in sizes from 30" x 30" to 36" x 48". Special accessories such
as padded arm rests, sliding shelves, high-performance honeycomb top, etc. are

available. SEND FOR FREE CATALOG.

vibration isolation systems.
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\|
‘”Hu |
TMC

Technical Manufacturing Corporation

\

15 Centennial Drive, Peabody, Massachusetts 01960 « Telephone: 617-532-6330 « Telex: 951408
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SCIENCE
Posters

The following posters of Science
covers are available:

30 March 1979, Tropical flowering
tree;

23 February 1983, Landsat photo
of Detroit, Michigan;

29 July 1983, Cheetah;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule.

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

Price is $5 each (prepaid).

Write to AAAS, Department POST,
1333 H Street, NW, Washington,
D.C. 20005.

TMC-12R




JENA

BIRTHPLACE OF MODERN OPTICS

JENAVAL - JENALUMAR

LOOK INTO THESE EXCEPTIONAL FEATURES.
THEN DISCOVER THE COMPETITIVE VALUE.

JENAVAL Transmitted Light Research
Microscope

You get super wide-field of | Koehler and 6V/25W Halogen
view for more informationata | illumination.
glance, with image content in- | Rotatable mechanical
creased threefold. (Index 25, 32 = stage allows full specimen
with 8” of magnification changer.) orientation, with convenience of
Infinity corrected Plana- low-position coaxial control.
chromatic objectives give crisp, Other features allow quick
flat images at every magnification. = introduction of Nomarski and
» The ergonomic design - other accessories, convenient
~ achieve new levels in user com-  focusing, user control.
. ding - |

SEILER INSTRUMENTS
170 E. Kirkham Ave., St. Louis, MO 63119

I'm interested in a no-strings-attached free demonstration. Contact
me for an appointment.

0O JENAVAL 0O JENALUMAR

NAME

COMPANY/INSTITUTION

ADDRESS

INSTRUMENTS

170 E. KIRKHAM AVE. ¢ ST. LOUIS, MO 63119

CITY. STATE ZIP

PHONE




Fourth Decennial Review—Cell and Tissue Culture International Conference:
Molecular Mechanisms in the Regulation of Cell Behavior

Convened by the Tissue Culture Association  Hershey, PA  September 22-26, 1986

Conference Chair

Keith R. Porter, Ph.D.

Department of Biological Sciences

University of Maryland,
Baltimore County
Catonsville, MD 21228
(301) 455-3668

Program Chair

Vincent ]. Cristofalo, Ph.D.
The Wistar Institute

3601 Spruce Street
Philadelphia, PA 19104
(215) 898-3806

Local Arrangements Chair
Hope E. Hopps

1762 Overlook Drive
Silver Spring, MD 20903
(301) 431-2821

Finance Chair

Gerard J. McGarrity, Ph.D.
Coriell Institute for
Medical Research
Camden, NJ 08103

(609) 966-7377

Publicity Chair

Carlton H. Nadolney, Ph.D.
U.S. Environmental
Protection Agency
ECAD/OTS (TS-778)

401 M Street, SW
Washington, DC 20460
(202) 382-3442

Publication Chair

Charity Waymouth, Ph.D.
16 Atlantic Avenue

Bar Harbor, ME 04609
(207) 288-4008

TCA Executive Director
William G. Momberger, CAE
Tissue Culture Association
19110 Montgomery Village
Avenue, Suite 300
Gaithersburg, MD 20879
(301) 869-2900

PROGRAM AND WORKSHOPS (FINAL)

September 22, 1986 (Monday)/Day 1
OPENING ADDRESS: DR. KEITH R. PORTER

SESSION A TRACK

AM-1 CELL CYCLE AND MITOSIS, 1.
Conveners: DR. JOANNA OLMSTEAD
and DR. DAVID PRESCOTT

AM-2 CELL CYCLE AND MITOSIS, II,

(continued . . .)

PM  GROWTH FACTORS/ONCOGENES, L.
(PHYSIOLOGY)
Conveners: DR. RENATO BASERGA
and DR. GORDON SATO

September 23, 1986 (Tuesday)/Day 2

SESSION B TRACK

CELLULAR IMMUNOLOGY, I
Conveners: DR. SUSAN ROSENBERG
and DR. DAVID SCOTT

CELLULAR IMMUNOLOGY, 11

(continued . . .)

CYTOSKELETON/CYTOMATRIX, 1.
Conveners: DR. J.S. CLEGG,

DR. KEITH R. PORTER,

and DR. RICHARD VALLEE

September 24, 1986 (Wednesday)/Day 3

AM-1 GROWTH FACTORS/ONCOGENES, 11
(MEMBRANE EFFECTS) :
Conveners: DR. GRAHAM CARPENTER
and DR. PETER BLUMBERG

AM-2 GROWTH FACTORS/ONCOGENES, 111
(MOLECULAR GENETICS)
Conveners: DR. CHARLES STILES
and DR. GEORGE TODARO

PM  GROWTH FACTORS/ONCOGENES, 1V.
(MOLECULAR GENETICS)
Conveners: DR. CARLO CROCE
and DR. GEORGE VANDE WOUDE

CYTOSKELETON/CYTOMATRIX, II.

(continued . . . )

TRANSPORT AND SECRETION
Conveners: DR. JAMES JAMIESON
and DR. DAVID SABATINI

MEMBRANE RECYCLING
Conveners: DR. RICHARD ANDERSON
and DR. THOMAS ROTH

September 25, 1986 (Thursday)/Day 4

AM-1 ANTIBODY AND T-CELL RECEPTORS, L
Conveners: DR. FREDERICK ALT
and DR. MARK DAVIS

AM-2 ANTIBODY AND T-CELL RECEPTORS, IL.
(continued . . .)

PM  WORKSHOPS
HYBRIDOMAS: DR. WALTER GERHARD
CELL SENESCENCE: DR. VINCENT J.

CRISTOFALO and DR. GEORGE M. MARTIN
MYCOPLASMA: DR. MICHAEL F. BARILE

and DR. GERARD J. MCGARRITY

PRODUCTION OF BIOLOGICALS,
INCLUDING HORMONES:
DR. ARTHUR LEVINSON

VACCINE PRODUCTION AND TISSUE
CULTURE: DR. JOHN C. PETRICCIANI
and DR. WILLIAM R. TOLBERT

REGULATION OF GENE EXPRESSION, 1
Conveners: DR. CHARLES EMERSON

and DR. STEVEN MCKNIGHT
REGULATION OF GENE EXPRESSION, 11
(continued . . .)

WORKSHOPS

CARCINOGENESIS: DR. LEILA
DIAMOND and DR. JAMES TROSKO

DIFFERENTIATED CELLS: DR. JOSEPH
LEIGHTON

SERUM-FREE MEDIA: DR. RICHARD G.
HAM

PLANT GENETICS: DR. KAREN W.
HUGHES

INVERTEBRATE HORMONES: DR.
EDWARD M. BERGER

September 26, 1986 (Friday)/Day 5

AM-1 GENE TRANSFER
Conveners: DR. W. FRENCH
ANDERSON and DR. FRANK
CONSTANTINI

AM-2 GENE TRANSFER

(continued . . .)

DIFFERENTIATION
Conveners: DR. PETER ALBERSHEIM
and DR. DAVOR SOLTER

DIFFERENTIATION

(continued . . . )

the TCA Executive Director for rates.

Poster abstract submissions must be received by Dr. Vincent J. Cristofalo, Chair, Program Committee no later
than June 20, 1986. For details and deadlines on poster abstract submissions and forms, meeting preregistration and
hotel reservations, please contact the Executive Director, TCA business office. Commercial exhibitors should contact
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