If reproducibility
in electrophoresis
is a must...

... BIO-PHORE™
may be too.

What happens when you use Bio-
Rad’s new BIO-PHORE pre-cast gel
electrophoresis system instead of
making your own gel tubes?

4 a
a -
w -
w -

Figure 1. Electrophoretic separation of serum
proteins from lyophilized human serum, run
on pre-cast Bio-Phore 7.5% gels using the Bio-
Phore Basic Buffer.

Well, reports from many users are
in. They clearly indicate that most
electrophoresis applications can be
reproduced from laboratory to labo-
ratory using our BIO-PHORE pre-
cast gel tubes and matching buffers.
Good news for any one who must
have reproducibility, convenience
and system versatility. Look at the
uniformity of bands in Figure 1.

The BIO-PHORE pre-cast gel tubes,
7 mm OD x 125 mm long, are made
from Bio-Rad’s electrophoresis purity
reagents in three monomer concen-
trations —4%, 7.5% and 12%. This
allows leeway for separation of pro-
teins with molecular weights from
5,000 to 1,000,000. Shelf life? —up to
6 months at 4°C.

We will help make BIO-PHORE
work for you, too. Contact:

1R ) Laborasonies

32nd and Griffin Avenue
Richmond, CA 94804
Phone (415) 234-4130
Also in: Rockville Centre, N.Y.;
Mississauga, Ontario; London;
Munich; Milan; Sao Paulo
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XYY Chromosome Study

The ethical objection of Beckwith
et al. (Letters, 31 Jan., p. 298) to the
Harvard XYY study appears to be based
upon a simplistic notion of distinguish-
ing the behavior of people either on
the basis of genetics or on the basis
of social, economic, and familial con-
ditions. Possible effects of the inter-
action of genetic and social factors are
overlooked.

Beckwith et al. assume that the
design of the study precludes obtain-
ing information about the effects of in-
forming parents about the XYY chro-
mosome. This assumption is probably
incorrect. It is likely that some of the
informed parents will believe that the
XYY chromosome is related to anti-
social conduct and others will not, just
as there is disagreement among sci-
entists. And some parents may in the
course of the experiment change their
opinion about this. Thus, the beliefs
and related child-rearing behaviors of
the parents in the study will probably
range along a continuum, allowing a
meaningful assessment to be made of
any effects of child-rearing practices
and of the XYY chromosome.

.Genetic and ethical problems do not
go away by ignoring them. They should
both be subject to thoughtful investi-
gation which balances the risks of
knowledge against the benefits, if any,
of ignorance.

R. KIRKLAND SCHWITZGEBEL
Department of Psychiatry,
Laboratory of Community Psychiatry,
Harvard Medical School,

Boston, Massachusetts 02115

Accountability in Science

The recent disclosure of yet another
possible breach in the integrity of sci-
entific research raises some hard ques-
tions about the public’s right to over-
see the conduct of science. Both in the
Summerlin affair of last April, in which
a Sloan-Kettering cancer researcher was
given a psychiatric leave after tamper-
ing with skin-graft data, and in the cur-
rent case at Harvard, in which a stu-
dent is suspected of forging experimen-
tal results, the research in question was
supported both directly and indirectly
through public funds. Yet, the actions
which have been taken to date have
involved internal “housecleaning” with

little or no public access to the facts
or involvement with the issues. Why
should research scientists be any less
accountable to the public for the con-
sequences of their misconduct than are
physicians, lawyers, or politicians?

Some maintain that scientists should
be sequestered from malpractice or
malfeasance by virtue of the imper-
sonal and indirect nature of their work.
Behind such a proposition lies the false
assumption that scientific data, in con-
trast to the surgeon’s scalpel, ‘“never
hurts anyone. After all,” the argu-
ment goes, “it's the use that's made
of science that deserves our scrutiny,
not basic research.” But ethical judg-
ment is needed at the basic research
level as well. Those who practice it
know that the nature of the scientific
enterprise itself hinges on the scrupu-
lous integrity of its practitioners. Sci-
entific: accountability begins at the re-
search bench. One false lead can cost
science (and society) years of poten-
tially constructive work.

It is no accident that the current dis-
turbing events are occurring in trans-
plantation immunology, a field still in
its infancy. Transplantation immunol-
ogy may now be in the same inchoate
and explosively expansive stage that
genetics was in in the Lysenko era of
25 years ago. When “normal” science,
as Thomas Kuhn (I) described it, be-
gins to falter, as new data repudiate
old hypotheses, then basic research
takes on new meanings—and basic re-
searchers, new responsibilities. Im-
munologists today are struggling for co-
herent theories to incorporate seeming-
ly divergent data. They are met at
every turn by paradoxes and anomalies.
The immune system can seemingly be
turned to good or evil by a quirk of
happenstance. Clinicians do not know
how to predict when an immune re-
sponse to a virus may cause a disease
or cure it; or if they generate an im-
mune reaction, whether it will stimu-
late cancer growth or retard it. Repro-
ductive biologists are met with para-
doxical success in the survival of the
immunologically discrepant fetus and
remain ignorant of the adaptive role
of the mother’s immune response.

Historians of science would recognize
in these perturbing uncertainties a sci-
entific field in flux, an old paradigm
collapsing, and tentative new models
proliferating. It is at just such a time
that a field becomes most vulnerable to
chicanery and deceit. Total objectivity
becomes difficult for even the most
scrupulous practitioner. Often it is im-

SCIENCE, VOL. 187



possible for the average scientist to dis-
tinguish between a vagary of chance to
be noted and placed aside and a poten-
tial breakthrough result which could
unlock a logjam of inexplicable data.
Others, like Newton and Mendel before
them, consciously or unconsciously sup-
press variations in their data which “do
not fit” in order to sustain the hypothe-
sis they believe to be the right one. All
of these perturbations of conduct and
reasoning need not occur in the “per-
fect” practice of the scientific method,
with its insistence on blind observation
and reproducibility. But human foible,
ambition, and the urgency to straighten
things out often suppress the ideal.

A science in revolution fairly invites
scientific entrepreneurs to ply their new
hypotheses. It is these people who are
simultaneously the most valuable and
the most dangerous among the dramatis
personae of the morality play of sci-
entific discovery. One extra bit of
egoism, one iota of self-aggrandizement
and the play can become a tragedy. The
stakes are enormous, the tensions great.
Some are keen to take up the challenge;
others succumb to what Lawrence Ku-
bie (2) described as “the neurotic dis-
tortion of the creative process.” There
are those who have the courage to
promulgate seemingly rash hypotheses
selflessly, willingly taking responsibility
for their actions by setting about to
refute their own ideological progeny.
This is when science is at its best.

Then there are those for whom the
fragility of the times calls forth an op-
portunism that leads to a contamina-
tion of the free marketplace of ideas
with forged data or rigged experiments.
This happened in the Summerlin af-
fair. These events are so troubling and
potentially so damaging to the conduct
of science that they call out for ac-
tion.

It is a disservice to science and so-
ciety alike to treat such events as iso-
lated and idiosyncratic. My experience
as a transplantation immunologist at
three major laboratories in this country
strongly suggests that Summerlin-like
observations are the rule, not the ex-
ception. Indeed, as Karl Popper has
emphasized, the vitality of a science
may depend on the number and rich-
ness of falsifiable hypotheses available
as grist for the scientific mill. How-
ever, the proliferation of false (rather
than falsifiable) hypotheses may also be
a sinister symptom of the heightened
stakes for scientific success in research
areas, such as cancer or immunology, in
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which public expectations have been
grossly inflated. Scientists in fast-break-
ing areas and “normal” science alike
ought now to take seriously the impli-
cations of misconduct on the part of
their colleagues. Some laboratories have
already instituted internal checks to ver-
ify novel results. But such checks them-
selves are likely to have a chilling ef-
fect on innovative research. The line
must be strictly drawn between proffer-
ing serious hypotheses, simple specula-
tion, and outright fabrication. Some-
how, the recognition must be engen-
dered in scientist and citizen that the
scientist who intentionally forges or
misrepresents basic research data is no
simple miscreant or neurotic. Such per-
sons misuse the public trust as well as
public funds and should not be shielded
behind a veil of “psychiatric illness” or
bureaucratic maneuvering. Scientists
must be willing to look at the systems
which create these perturbations—both
in society and in their own enterprise
—and begin to undertake a searching
analysis of their roots.

MARc LaApPE
Institute for Society, Ethics and the
Life Sciences, Hastings Center,
Hastings-on-Hudson, New York 10706
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Laser Fusion Research

The article “Laser fusion: One mile-
post passed—millions more to go” by
William D. Metz (Research News, 27
Dec. 1974, p. 1193) seems to imply
that only government and private com-
panies are involved in significant work
in this field. Actually, the academic
community—specifically, the University
of Rochester—has been active in this
area from the time that laser fusion
was first declassified in the late 1960's.
More recently, the University of Roch-
ester has joined with industry and
government in a long-range commitment
to the development of controlled ther-
monuclear fusion as a future energy
source.

This collaboration has resulted in
the only suprakilojoule, subnanosecond
laser target irradiation facility presently
operating. Data from this facility (thou-
sands of on-target shots with neutron
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You can order any item in this column
direct from the supplier... details below

World’s Best pH Electrode

World’s best? Here’s
why. This combination
pH/reference elec-
trode is so stable it’s
precalibrated — sel-
dom needs restandar-
dizing. Gel filled (never
needs bothersome re-
filling), rugged poly-
mer body, protective
“beaker bumpers™”,
Reaches 10” down into
test tubes and flasks.
Order direct No. 1808
PolyMark® electrode,
$118. Two or more,
$108 each. Expensive
and worth every cent!
Or for literature only...

Ohaus Balances

The genuine article, Ohaus balances
are the standard of the industry. Model
311 features magnetic damping, easy-
to-read tiered beams. Capacity: 311 g.
Sensitivity: 0.01 g. Order direct No. 78
Ohaus Cent-O-Gram 311 balance, $60.
Similar Model 310 also features conve-
nient faster vernier dial. Same specs.
Order direct No. 7838 Ohaus Dial-O-
Gram 310 balance, $75 . .. or for litera-
ture only ...
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Spectro Cells are Matched

Quartz spectropho-
A

tometer cells are now
available in matched —
sets, any quantity. Far

UV range Spectrosil u
quartz windows are di-
rectly fuzed to quartz
cell body. Popular re-
ctangular, open top
Type 1 cell w/10mm op-
tical path offered here.
Immediate air ship-
ment. Order direct
No0.1Q10 Cell, $35 ea.
Also in optical glass,
No. 1G10, $12 ea. No
charge for matching.
Or for complete cata-
log ...
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order direct from:

MARKSON SCIENCE INC. i
131-3 Oak Street, Del Mar, CA 92014

Telephone (714) 755-6655




