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Abst r act

| argue, based on current nodels of the mnd and of its irrationa
conmponents, the followi ng points. First, that social structures that
put boundaries on the actions of scientists but do not acknow edge the
deep and abiding faith scientists have in the purposes of their own
wor k, are dooned to failure. Second, that scientists cannot escape
personal responsibility for their actions by appealing either to their
faith in their own good intentions, nor to the social expressions of
that faith within science, that is, to peer-review. Third, that Judai sm
and other religions can have their nost profound effect on the course of
sci ence, by offering support and understanding to those scientists who
acknow edge the difficulty of living entirely within the faith of
sci ence.

I ntroduction

Let me begin with a brief quote froman unpublished talk | gave at
the opening of the Learning Center at Cold Spring Harbor Laboratory, in
1988.

From the begi nning I have known the Lab to be a pl ace of
education as well as research. 1In fact, that's how the uni que
moment in the 1970's cane to pass, when nol ecul ar bi ol ogi sts
all over the world voluntarily agreed to suspend certain
experinments in gene splicing. When | first cane to the Lab it
was at Joe Sanbrook's invitation, to give a class in the 1969
Summer course on Culturing Mamualian Cells, and to chair a
session of the very first Tunmor Virus Meeting |later that
sumrer .

It may be a famliar story by now, but it bears repeating
today: | learned fromone of Stanford biocheni st Paul Berg's
students in ny summer course that Paul was about to construct a
reconbi nant DNA including the transform ng gene of the tunor
virus SV40. This experinmental protocol seemed in principle to
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be capabl e of generating a nolecule with a novel and

unpredi ctable infectivity. That was worrisone. It was a worry
that could be dealt with by experimentation, so | called Pau

in California and asked himif he were worried too.

He wasn't, but nor was he able to answer ny worry, so he
did the honorabl e thing and hel ped the National Institutes of
Health to set up the experinments to test whether our worries
were grounded. |'m pleased to say the experinents absol ved
SV40 reconbi nant nol ecul es of the novel danger | had inagined.
As you m ght guess, my own research at Columbia is now totally
dependent upon these very reconbi nant nol ecul es.

| tell the story here for two reasons. First, because
the work on reconbinant DNA held up for years by these concerns
i ncluded the work of coll eagues here at the Lab, in particular
Joe Sanbrook's. | think | was right to make a fuss, but |
think also that it nust have been difficult for himand for
others here at the Lab to see ne unhindered in ny work here,
while | raised issues that tenporarily stopped them from
pursuing their ideas.

That makes a nice story for sone people, but not for others. In
hi s new bi ography of Jim Wtson, Victor MEl heny gives his narration of
this incident the heading “Robert Pollack Has a Fit.”?

To bring it up to date for this neeting, ny call led to the
Asi | omar conferences, which led to the formation of the Reconmbi nant DNA
Advi sory Conmittee or RAC, a nodel of bioethics at work; and that ny
friend and col | eague Dr. Ted Friedman, the newly retired Chairman of the
RAC, is here to assure us that it is alive, well, and doing inportant
wor k on behalf of both scientists and the public. But as Conan Doyl e
m ght have noted, there's sonething funny going on: there's a dog that
has not barked. That is, | called Paul Berg in 1971, nore than three
decades ago, and fromthat tinme until now, there have been no reports
|"ve seen of any scientist, in any field, precipitating an interna
noratoriumon any |ine of active basic research, ever. Wy not?

Two reasons cone to mind, at this long remove fromthose days.
First, I was close enough to the work to understand it and its
implications nore fully than nost observers nm ght have been, but not so
close nor so involved with it that my own |ab would be i medi ately
i mpacted by my call. Not right away perhaps, but before |I gave ny
grants back to the NIH in the md-1990s, | had plenty of tine to think
about the additional work | had given everyone including nmyself. And
second, even then | was aware that fears — ny own fears and the fears of
ot hers around me — were expected to be kept fromthe daily di scourse of
the [ ab, and even then | knew that was w ong.

What, then, has kept other scientists from being open about their
own fears? Are they sinply fearless? Here's a quote from Al bert
Einstein that may help us to see another explanation. Mny religiously
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observant scientists have used the last line of this paragraph to
support our own choice, but as you will see, nmost of us have probably
m sunder stood his own intentions.

Now even though the realms of religion and science in
thensel ves are clearly marked of f from each other, neverthel ess
there exi st between the two strong reciprocal relationships and
tendenci es. Though religion my be that which determ nes the
goal, it has, nevertheless, |earned from science, in the broadest
sense, what neans will contribute to the goals it has set up. But
sci ence can only be created by those who are thoroughly inmbued
with the aspiration towards truth and understanding. This source
of feeling, however, springs fromthe sphere of religion. To this
there al so belongs the faith in the possibility that the
regul ations valid for the world of existence are rational, that
is, conprehensible to reason. | cannot conceive of a genuine
scientist without that profound faith. [my italics]. The situation
may be expressed by an image: science without religion is |ane,
religion wthout science is blind.3

Einstein wote of his belief that no scientist |acked his
“profound religion” of science, for a conference on Science, Technol ogy
and Religion held at the Jew sh Theol ogi cal Semi nary in Septenber 1940,
the nonth of my own birth. It was then quickly published across the
street, in the Novenber 1940 issue of the Union Review, by the students

of the Union Theol ogi cal Sem nary, under Paul Tillich's guidance. As an
aside, this welcome for a scientist at a Protestant sem nary resonates
with the happy fact that in a gesture of ecunenical liberality the Union

Theol ogi cal Sem nary has given the Col unbia Center for the study of
Sci ence and Religion a handsone suite of offices.

Einstein's essay and Tillich's response both were published in the
season of the Blitzkrieg' s greatest successes. Surely Einstein knew by
then that if he was right in his judgnent that no serious scientist
failed to share his faith in science, then that faith in science was
extrenely dangerous in and of itself. By then a scientifically-
desi gned, nedically-authorized, technol ogically-superb programto
extinguish the Iives of anyone who could claimat |east one Jew sh
grandparent, had al ready assured the deaths of his famly at the hands
of , anong many other crimnals, a considerabl e nunber of genuine
scientists, many of whom now happily burned his books.

Here is a much | arger context for ny question than my own
narrative: how could Einstein have kept these facts from hinsel f when he
wrote this paper? And if he, the greatest mind of the century, was
capabl e of such strong faith in the goodness and purity of science even
in the face of such astonishing evidence, what self-awareness can the
rest of us hope to have?
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Meani ng, Deni al and Repression

Everyone alive needs to make sone sense of life, to give it sone
meani ng. In the past century scientists and doctors have made four
i nterlocking discoveries that have made the task of finding nmeani ng nuch
nore difficult. The ol dest di scovery has had the deepest inpact: it is
t hat DNA- based natural selection generates |ife in all its diversity and
orderliness —including a scientist with a brain of great capacity to
understand |ife's structures and functions —while, by itself, natura
sel ection contains no el enent of design nor purpose.

The second di scovery concerns the mnd. Scientists have shown t hat
the conscious mnd is the product of cells in the brain, an expression
of the capacity of genes in these brain cells to respond to the outside
world as well as to selectively recalled nenories of earlier
interactions with it. Third, they have found that the brain that does
this is a tissue made of cells |ike any other tissue, albeit one that
can imagine it has —or is —an ineffable, nonmaterial soul. And npst
pai nful of all, they have found that the entropic tendency of |arge and
conplicated structures to degrade into smaller ones assures that death —
i ncluding the death of the inner voice we each hear when there is no one
else in the room—is irreversible.

Toget her these discoveries paint a coherent and clear picture of
the living world and of our place in it that is notable for its conplete
| ack of meani ng. Everyone who | earns of these discoveries has the double
task of finding a way to accept them despite their cumulative power to
excl ude design and purpose fromthe living world, and of helping to
assure that the science of the future will be nade by nen and wonen who
have found meaning in their lives despite these facts of nature.

It has not been easy. Scientists cannot sinply avoid thinking
about these discoveries, as so many of the rest of us do. Many aspects
of today's nedicine are based on precisely these discoveries, which is
why nedicine has cone to reject any |arger meaning or purpose to life
beyond the worki ngs of genes and the capricious choices of natura
sel ection. Yet one nust —or at least | think one nust —see |life as
nore neani ngful than that if one is to lead a life worth living. The
alternative is denial. This is the unconscious rejection of one or al
of these facts of life. Denial allows one to avoid confronting one’s
fears, but it can lead to fateful errors of judgnent.

In Einstein's case perhaps there would have been no way to save
his famly even if he were to lose his faith in the goodness of science;
we cannot ever know. |In any case, it seens clear to nme that in our own
world — the world of the medical sciences — a simlar denial of
unbearabl e facts can lead to the fantasy of conquering death itself, an
i npossi ble dreamthat is the root of many of the ethical issues we are
asked to consider at this conference.
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Denial as a brain function

The Freudi an unconsci ous of ego, id, and superego do not map
conpletely to current diagrans of the functional anatony of the brain
but unconscious matters of hunger, sexual desire, aggression, and fear
occupy portions of the inner brain, while outer, cortical regions of the
brain —especially the cortical regions behind the forehead —deal with
consci ous ego-like matters of subjective thought, abstraction, |anguage,
and pl anni ng. The unconsci ous superego's world of val ues, rules,
st andards, goals, rewards, and punishnents is |east centered.

The first data systematically denmonstrating that the unconscious
repression of difficult menories was an aspect of normal brain function
came from studi es of survivors of head wounds. Wbrking to understand and
hel p brai n-damaged sol diers and civilians, the Russian psychiatri st
Al exandr Luria was able to partially align the analytic nodel of the
mnd with the anatony of the brain. His npbst dramatic concl usion was
that the normal brain was indeed functionally as well as anatonically
divided into inner and outer parts. The centers of the inner brain were
concerned with unconsci ous processes, affects, and nenories; the centers
of the outer brain carried out abstract conscious thought, perception of
the outer world, directed action, and judgnent; and at their boundary, a
set of centers called the |inbic systens carried out the bal ancing acts
of bringing together the past and the present.

Luria's work, at the work of many others since then, has shown the
repressive capacity of the mind —its ability to prevent certain
menories and fantasies fromreachi ng consciousness —and its ability to
| et these nenories enmerge in the formof fantasies and daydreans, have
an anatom cal correlate in the linbic systens where the two brains and
their worlds nmeet. Damage to one particul ar place on the boundary
between the inner and outer brains, where the nost frontal of the linbic
centers neets the nost internal portion of the frontal zones of the
cortex, has a spectacular effect on the place of dreans in a person's
life: victins beconme unable to distinguish their dreans fromreality.
These | esions | eave people in a permanent dream world, unable to tel
whet her what they see and hear is happening in the outside world or in
their imagination. They suffer from“a constellation of vivacious
dreans, hallucinations, confabulation and a breakdown of the distinction
bet ween t hought and reality.” In unaffected people, this portion of the
brain must be constantly choosi ng anong fantasy, unconscious nenory, and
current reality.

Each part of the brain thus contributes to the one inner voice of
consci ousness. Even the conscious act of |earning froman event —the
m nimal unit of scientific observation —is the sumof at |east four
di fferent kinds of neural activity taking place sinmultaneously in the
two brains and in their shared |inbic boundary. At the conscious |evel,
the right cortical hem sphere of the outer brain internalizes the
sensory experience of the event in terns of self-definition —what does
this mean to ne? —while the left cortical hem sphere retains the event
cognitively, in |language, as a set of facts and observations.
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Si nul t aneously, the |inmbic system attaches an enotional affect
associated with the event; the hippocanpal nenory retains a trace of
both the event and the affect; while the hypothalam c regions of the
i nner brain generate their unconsci ous responses to the event. O these
vari ous expressions of the brain's functional anatomy, soneone doing
mental work —a scientist anal yzing her data, for instance —is
consciously aware of only the first two.

Deni al in science

The emptional affects and menories of the past will not be part of
a scientist's consci ous experience, but because they are registered as
changes in brain circuitry, they necessarily will be part of each act of

observing and understanding the natural world. Scientists may insist
that no aspect of nature is hidden fromthem but inevitably their own
nature —the conscious nanifestations of their unconscious fears and
needs —shapes the questions they ask of nature and thus what they can
di scover about the body and the nind.

What happens if we apply this enpirical, clinical nodel of the
rel ati on between consci ous thought and unconsci ous nenory to the
guestion of how the agenda of a science may keep unwanted unconsci ous
menories fromenerging to trouble the consciousness of its scientists?
The conscious part of science begins with an act of faith, the ancient
Greek belief that the natural world works by nechanisns that we can
under stand, even though they may initially be hidden from view

Today, as in Denocritus's tinme and in Einstein's, science works
within the Greek belief that despite the small ness of atons, the
| argeness of the cosnpbs, the rapidity of atomic transnutation or
chenmical catalysis, and the inperceptible slowness of evolutionary
change, the underlying reality of any aspect of nature wll be
consi stent, understandabl e, and therefore knowabl e. Everyone who plays
the gane of science nust cone to it infused with the belief that the way
the natural world works can be understood to any degree of detail by
sufficiently clever experinmental manipulation

Since nature is clearly silent and uninterested in a scientist's
curious faith, the first step toward understanding is for the scientist
to come up with a hypothesis to explain how some natural phenonenon
wor ks. The hypothesis is then tested through experinments that compare
its predictions to the actual behavior of nature. Good experinents nust
often use el aborate nmachinery, so science can be expensive. But a good
experiment need not be conplicated because it is never sinply a set of
measurenents; it is a test of the usefulness of a fignent of the
i magi nati on and a nonent of risk and drana.

I f experinments confirma hypothesis —for why a ball bounces, a
cell dies, the noon turns, or a nuscle contracts —then the scientist
nmust expand the range of tests to determ ne whether the hypothesis
explains a little or a lot. As in backgammon, the stakes in science
al ways go up; the gane is never nore risky than when a hypot hesis proven
right in a small corner of the natural world is tested in a bigger one.
Each successive confirmation carries with it the obligation to push a
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hypot hesis into ever-larger realns of nature by nore extensive and
subt | er experinents. When —usually sooner than | ater —carefu
experinmentati on confounds a hypothesis, it has reached the limts of its
useful ness, and it nust be redrawn or withdrawn.

One may think that a hypothesis that explained even a little would
be treasured and preserved. But once a hypothesis has been bounded by
contradiction, the faith of science demands that it be altered or
entirely replaced so that the task of understanding nature nmore fully
may go on. Solely on the conscious |level, science is thus reduced to a
m xture of ritual and ganme, conplete with a gane's obedience to its own
rul es, austere unworldliness, and willful naiveté.

The consci ous part of science is what npbst scientists would insist
is all there is to science: an agenda for understandi ng nature. However,
based on what we know of some m nds, we can expect that the m nds of
scientists and therefore perhaps even the mnd of science —the
comunal ity of experience and notivation shared by npst scientists —
have both consci ous and unconsci ous parts. Just as the conscious part of
science is shaped by the set of sinple and universal rules that govern
t he conscious activity of all scientists, engaging and pooling the
efforts of many different people's conscious mnds, the unconscious
parts of the mind of science —in particular, the sciences that serve
medi ci ne —woul d be expected to energe as fantasi es and obsessi ons
shared by scientists in these fields.

While the notion that scientists may share their unconscious fears
and conscious fantasies, dreans, and nyths may seem di si ngenuous,
nmeani ngl ess, or just plain silly, recall that until not too |ong ago,
many serious observers thought it was disingenuous, neaningl ess, or
silly to imagi ne that an individual brain mght contain —within its
bi ol ogi cal functions —any individual mind at all. The early behaviori st
assunption that the mnd is an illusory, ineffable byproduct of the
brain's mndless application of instinctive rules had to be set aside in
light of what we now know about the brain's functional anatony.

It istine to follow up on that conclusion, to set aside the
notion that science can operate in the present nonment w thout an
unconsci ous conponent to its deliberations. Science is the product of
t he unconsci ous sources of imagination and introspection as nmuch as it
is the product of a set of rules. The enptions and nenories shared by
scientists in the same field are its inner voice, and there is no reason
that these inner voices should not be dealing with the sanme unconsci ous,
repressed nenories as do any of a field' s practitioners. The question is
not whether, but how, the unconscious aspects of science, refracted in
maturity through its nethods, resurface in ways that deflect the course
of science itself.

Though science may seem at first renote from unconsci ous nenory or
consci ous fantasy and obsessive behavior, it remains a human enterprise,
and the fantasies of infancy are likely to be the sane, whatever a
person's | ater career. Wen universal, negative experiences are dealt
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with in the same way by a group of people |inked by | anguage and
culture, their shared fantasies can crystallize into a core of
collective nyth. Every time bionedical scientists |ook at a piece of
t he human body through the | ens of science, the | ens becones a mrror
What they see in it is at once famliar and conpletely strange. The
human m nd and body, but especially the m nd and body of the scientist,
become uncanny; the Gernman word unheinlich best conveys the way each
becomes nore strange as it becomes better understood. This uncanny

el ement of the life sciences derives fromthe fact that we can neither
fully accept nor consciously and rationally even understand our own
deat h.

I nescapable nortality

Nature makes us nortal; surely that affects the behavior of every
t hi nki ng person. For the scientist, what better way to reduce the feared
figure of our own nortality than to nmake it our experinental material?
This is a nodern version of the original G eek notion of science, born
in awrld that did not distinguish between science and religion. The
underlying myth of science concerns one of their immortal but otherw se
al t oget her human gods. Askl epi os, the dem god of nedicine, was the son
of the immortal god Apollo and a human princess naned Coronis. The
centaur Chiron —a physician of consummate nedical skill who al so
happened to be an early human-horse reconbi nant hybrid —taught
Askl epi os the arts of nedicine, and Askl epi os becane so skilled at
heal i ng that he was able to resurrect the dead.

Hades, the i mortal god who rul ed the underworld, conplained to
Zeus, the father of the gods, that he feared the | oss of future subjects
if humans were no longer to die. Zeus's response —he killed Askl epios
with a thunderbolt —explains our present nortality and | eaves us with
the fantasy that by rediscovering the skills of Chiron and Askl epi os, we
may yet one day escape death.

The rest of the nyth as it has cone down fromthe Greeks tells us
that Apollo, the inmortal god of song and light, took such offense at
this act of Zeus that he slew the Cycl opes, the makers of Zeus's
t hunderbolts, in revenge. Revenge, however, cane too late to help poor
nortals then or now This nyth and the hope it expresses have survived
for thousands of years |onger than any of the gods it describes. Despite
all the rewards of scientific understanding, Apollo —science itself —
has not yet overcone nortality. But we all vest the same hope in
Askl epi os —consci ously or unconsciously —just as the Greeks did, each
time we visit the doctor

The original Greek nyth is alive not only in the mnds of
patients; it also lives in the mnds of nmany doctors and scientists.
Sometinmes a great scientist will let the dream of Askl epi os surface,
allowing it to peek out from behind that other ancient G eek mask, the
rationality of science. For instance, in his autobiography, the French
Nobel |aureate Francois Jacob is ostensibly discussing what it feels
like to carry out a series of experinents, and the American Nobe
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| aureate Arthur Kornberg is witing an editorial explaining why the
scientific endeavor is unique anbng human activities, when both energe
wi t h unexpected confessions of faith:

Jacob: "And with this idea that the essence of things, both
per manent and hi dden, was suddenly unveiled, | felt emanci pated
fromthe laws of tine. More than ever, research seened to be
identified with human nature. To express its appetite, its desire
to live. It was by far the best nmeans found by nan to face the
chaos of the universe. To triunph over death!"

Kornberg: "The ultimate scientific |anguages used to report
results are international, tolerate no dialects, and remain valid
for all of tinme. . . . Science not only enables the scientist to
contribute to the progress of grand enterprises, but also offers
an endless frontier for the exploration of nature."”

Only faith or obsession —if they are not the same —can expect a
nmet hod for observing nature to give a vision of endl essness or of
triunph over death. Hyperbole |ike Jacob's may be intended or read as
met aphysi cal netaphor, but the underlying fantasy remains clearly
expressed: omi potence of thought will bring imortality. This notion
does not stand up to rational analysis; that is why the conscious,
operational agenda of science nmasks the fantasy in Kornberg's “endl ess
frontier,” the cloak of institutional inmmortality. But institutiona
immortality itself, born fromthe unconscious will that one's name not
be scattered, is just a different version of the sane fantasy, an
ancient inmpulse not Iimted to the sciences.

Myths of immortality —personal or institutional —distort
scientists' conscious behavior. They steer the gane of science in
directions that have less utility than the scientists thensel ves may
believe but that point away froman explicit confirmation of the
underlying fears that create these myths. The uncanny famliarity of
deat h, always on the threshold of being redi scovered by the rul es of
sci ence, obliges scientists unconsciously to subvert the rules of their
game, turning away from sone of their nost inportant discoveries.

The denial of the fear of nature's terrible power of nortality,
the projection of the suppressed wish not to die into a vision of nature
as capable of bestowing imuortality; these are the marks of a masked
unconsci ous creating a biomedical science at war with its own stated
pur poses. When scientists say “give us your bodies, and we will cure
you,” they have found a way to deal with an otherw se unbearabl e
anbi val ence toward their own experinmentally vul nerabl e existence. They
protect themselves, not necessarily by curing anyone, but by gaining
control of someone else's body if not their own. Freud, incidentally,
recogni zed this role of medical science as the one “higher superstition”
he hinself believed in.



AAAS/ Jgenes conf erence 7/03 draft 8/6/03 Bob Pol I ack page 10

Institutional imortality

In its disciplined way of |ooking at the natural world, science
requires its practitioners to act as if they were observers, not
participants. The first and |last scientific instrunment, the one that
nmust be used in every experinent, is the scientist's brain; scientists
who choose the human body and mind as their playing field cannot fully
nmeet this requirenent without dislodging thenselves fromtheir own
bodi es and m nds. The strain of trying to neet a standard of
di spassionate curiosity without flying into pieces inposes an irrationa
gap between the student of the brain and the brain of the student,
bet ween the scientist and his or her body and mind. To deal with the
energence of this intol erable thought, nedical scientists have created
the nmyth that their instrunents and procedures sonmehow free them from
the boundaries of their mnds and bodies. This is the nyth of absolute
rati onal control of the physician and scientist over their material, the
notion that the netaphor of scientist as sculptor will not break down
even when the scul ptor and the scul pture are one and the sane. This nyth
may work to keep thoughts repressed, but at the cost of requiring the
belief in an invented, institutional inmortality based on the dry fact
of precedence.

Every di scovery nust have at |east one di scoverer, and nany have
nore than one. As conpeting sculptors may race to clear the excess stone
fromblocks of marble to reveal their different visions of what |ay
hi dden inside, conpeting scientists clear away | ayers of plausible
nodel s, racing to uncover a denobnstrably accurate schematic expl anation
of a part of the natural world's inner workings. Consciously and
conscientiously foll owmed, these rules work; they permt at |east sone
scientists to uncover the nmechanisms and structures of the natura
world, and they do permt a fewto win the gane.

The dream of wi nning takes on an obsessive quality in the nedica
sci ences, where the subject of scientific study is the nmnd and body and
the reality of nortality becones unavoi dable. The result is an obsessive
hope: that a big enough win in the gane of science will confer a form of
immortality on the winner. Discoveries that set the agenda for the
future work of a large group of other scientists do this after a
fashi on, permanently associating a scientist's name with an aspect of
nature. Think of the Freudian slip and the Watson-Crick nodel of DNA
Pl ayers in a gane that can confer even this sort of immortality —
however rarely —cannot be playing only for conscious stakes. In the
medi cal sciences, the belief in winning imortality of this sort can
become problematic when it supports the denial of an unpl easant
bi ol ogical reality, especially when that reality energes from precedent-
setting discoveries thensel ves.

It is not that science and nmedicine wish to avoid finding cures.
It is that they are too strongly notivated by an irrational, unconscious
need to cure death to be fully notivated by the | esser task of
preventing and curing disease sinply to put off the inevitable end of
their patients' |ives and, by extension, their own. There is a way for
the life sciences to end their denial of their own unconscious, freeing



AAAS/ Jgenes conference 7/03 draft 8/6/03 Bob Pol I ack page 11

it fromthe obfuscations and inefficiencies it creates today out of its
own fantasies. Choices are necessary, and it is at the nonent when
choices are made that the scientific nethod departs fromthe wholly
consci ous tool of scientific experinmentation and enters the human world
in which all choices are made in a personal and social historica
context, replete with enotional affects and barely renmenbered feelings.

An enlightened nedi cal science would acknowl edge that there are
limts to conscious thought and to life itself that cannot be
transcended by any rational agenda. It would then be able to stop naking
prom ses that it cannot keep, whether to itself or to the rest of us who
pay its way. Having next acknow edged the unconsci ous memories of its
practitioners and the shared fantasies they have generated, it would
then be ready to find ways to dimnish the influence of these fantasies
on its consci ous agendas.

I nt erdependence instead of imortality

VWil e the narratives of successful science —discoveries, we cal
them —are bounded by culture no |l ess than any other narrative, the
nodel s they stemfrom confirm and alter are not. These nodels, the
nost recently adapted, current working hypot heses of science, float
above all their previous narrative versions, persisting through tine,
never final. W live by such nodels because they nold the patterns of
our thought. In Hamet's soliloquies, Shakespeare gave us our way of
seei ng ourselves as having inner voices and devel opi ng through inner
dial ogue. In a simlar way, the sciences continue to give us new and
sonmeti mes precarious perspectives fromwhich to see ourselves. These, in
time, becone as conpletely taken for granted as the Shakespearean notion
of a private nonologue. In just this way Freud' s unconscious and
Darwi n"s natural selection have not nerely been added to our vocabul ary.
They have becone aspects of the way we understand ourselves; it is left
for scientists to learn that these insights of self-understanding apply
to themas well.

For exanple, the denial of nortality is often acconpani ed by the
deni al of another aspect of the human genetic birthright: we are
intrinsically social beings. The mind is the product of socia
interactions; there would not be enough DNA in the world to encode a
single mnd. Frombirth on, mnds develop in brains by the imtation of
ot her minds, partly but not solely the m nds of biological parents. Mbst
of the few behaviors wired into our genes at birth naintain and thicken
the bonds through which this imtation can proceed. The current
bi omedi cal nodel of a person as an autononous object |acks a proper
respect for these social interactions. It severs the patient fromfamly
and social context, and it deval ues preventive —social —nedicine to an
afterthought or a charity.

This denial of the reality of the social bond, |ike the denial of
nortality, is an avoi dable m stake of science. These and other strains
t hat have opened between scientific nedicine and society are not sinply
matters of resource allocation. They are signs that the know edge of
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death and the need for others in one's |ife cannot be suppressed any
| onger, that the dreans of science are no |onger satisfying even the
dr eaners

In the United States the costs of medical care for eighty-four
percent of the people is rapidly closing on a trillion —a mllion tines
a mllion —dollars each year, with no satisfactory national comm tnent
to deliver it to the remaining sixteen percent. It is unlikely that the
two intertwi ned ni stakes of today's nedical science can be corrected
wi t hout a renewal of interest in preventive nedicine. But what is to be
prevented? Prevention has two neani ngs, depending on what is neant by a
heal thy person. If health is given a functional definition —you're
healthy if you are free to work and think and play to the best of your
born abilities —then preventive nedicine —in the formof a vaccine,
for instance —sinply lowers the risk of devel oping a disease later in
life.

If, on the other hand, one inmmgines there is an ideal of human
formand function to which we all must aspire, then preventive nedicine
takes on a different, perhaps alluring, but in the end sinister purpose:
the elimnation of avoidable deviation fromthis ideal. Physicians have
al ready begun to take on the role of gatekeepers, inadvertent agents of
sel ection, eugenicists manqué, deciding on the relative val ue of
di fferent human lives. Should that become even nore common, definitions
of disease will once again becone |less a matter of biology than of
politics.

| believe that it is our ethical obligation to help scientists
accept the validity of their own inner voices and see their research as
an expression of their innernost feelings. This will be difficult, but
it is not inpossible. In a sense, it is just an extension inward of the
fundament al net hods of science. The great physicist Richard Feynnman of
Cal Tech saw the possibility as an obligation:

"It is our responsibility as scientists, know ng the great
progress which cones froma satisfactory phil osophy of ignorance,
the great progress which is the fruit of freedom of thought, to
proclaimthe value of this freedom to teach how doubt is not to
be feared but wel comed and di scussed; and to demand this freedom
as our duty to all com ng generations.”

Today, few scientists accept this obligation, and the public knows
it. |If there s a particular and specific way in which we may contri bute
to the general good as Jews as well as scientists and ethicists, it is
by enmbracing — as particularly Jewish — this notion of a “phil osophy of
i gnorance.” Every norning’'s prayers begin with “Reshit Khokhma iras
HaShem The begi nning of wi sdomis awe of Heaven.” That awe suits the
phi | osophy of ignorance perfectly, and it is, for that reason, a strong
antidote to the arrogance that denial feeds. Absent awe, or npdesty,
the popul ar vision of scientists as white-coated practitioners of a
pagan religion will remain all too accurate.
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! Thistalk is adapted from portions of my book, “The Missing Moment,” Houghton
Mifflin, Boston, 1999.

2 McElheny, V., 2003. Watson and DNA. Perseus, New Y ork.

3 Einstein, A., 1940. The Union Review, Union Theological Seminary, 2: 5-7,28.



