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Abstract

This review represents my best effort to recreate and memorialize events
that occurred 44 years ago, when I was invited to join the Stanford
University faculty to create, essentially de novo, what rapidly became
and remains today one of the very best and most admired departments of
pathology in the world. That I was able to accomplish this challenging
task I attribute to my holding fast to a somewhat inchoate vision of where
the science and practice of pathology would go in future decades, a little
bit to my gut instincts and innate ability to spot up-and-coming talent,
but a lot to circumstances and good fortune in leading me to a small
nucleus of wonderful young professionals of outstanding promise who
were willing to join me in “betting the house” that, working together,
we could pull off this once-in-a-lifetime opportunity—and we did.
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PROLOGUE

The telephone rang in my home in Bethesda,
Maryland, at about 8:00 PM on a Satur-
day evening in March 1967. My wife and I
were enjoying dinner with our visiting good
friend, William M. “Whitey” Thurlbeck, a
pale blond South African of English descent,
who had taken a year of U.S. residency train-
ing in pathology at the Massachusetts General
Hospital (MGH) in 1956–57 and then become
an acclaimed pulmonary pathologist, first on
the faculty of McGill University, then as chair
of pathology at the University of Manitoba, and
finally at the University of British Columbia.
Whitey was intelligent, boisterous, wonder-
fully witty, and sharp-tongued. No interaction
with him, let alone a dinner well-lubricated
with abundant wine, could ever be described
as quiet! So, it was in a less than fully alert
state that I rose from the table to respond to
the unexpected, and frankly intrusive, ringing
telephone.

The caller introduced himself as Robert
Glaser, dean of the Stanford University School
of Medicine. He told me that he would like to
talk to me about the pathology department at
the medical school and indicated that he would
be visiting the National Institutes of Health
(NIH) over the next few days. Would I be
able to meet with him late on Tuesday after-
noon at a nearby Bethesda hotel? After a mo-
ment of cloudy thought, and without a single
follow-up question to the dean or an expression
of even minimal interest, I answered casually,
“Sure,” and we agreed on a time and place. The
entire conversation could not have lasted five
minutes.

When I returned to the dinner table and re-
counted what had happened, Whitey erupted
in peals of laughter. “Stanford!” he roared.
“That’s the worst pathology program in the
United States! They’ve been trying unsuccess-
fully to recruit a chairman for years, and they’ve
probably gone through every leading pathology
chair in the U.S.—and several from the U.K.!”
My wife, on the other hand, was mildly inter-
ested: Her only sibling, an older brother, after

receiving his PhD in high-energy physics from
Massachusetts Institute of Technology (MIT)
about 8 years earlier, had gone to Stanford for
what he thought would be, at most, a couple of
postdoctoral years, but he had accepted a faculty
appointment and worked closely with Professor
Wolfgang Panofsky to obtain Department of
Energy (DOE) funding to help design and build
the Stanford Linear Accelerator Center (SLAC,
a DOE national laboratory). My brother-in-
law, Burton Richter, would win the Nobel Prize
in Physics in 1976 and serve as the director of
SLAC for nearly two decades.

I met with Bob Glaser the following
Tuesday afternoon in the lobby of his Bethesda
hotel. He acknowledged that the Stanford med-
ical school’s pathology program had fallen into
deep disrepair since the school had relocated
eight years earlier from its historic site in San
Francisco to its new location on the university
campus in Palo Alto; that the medical school
had indeed talked with many present and
prospective leaders of academic pathology; that
my name had been brought before the search
committee by Arthur Kornberg, chairman of
the Department of Biochemistry, who had won
the Nobel Prize in 1959 for discovering the first
DNA polymerase (Escherichia coli DNA poly-
merase I) and who, as I would soon learn, was
the most dominating and influential chairman
in the medical school; and that the committee
would like me to visit the medical school as
soon as possible. I told Dean Glaser I was
willing to visit, and we agreed on a date about
three weeks later, in April. Prior to that visit,
I went to the heavily attended Federation of
American Societies for Experimental Biology
(FASEB) annual meeting in Atlantic City (in
the early 1960s, I had become a member of the
American Association of Pathology, presently
the American Society for Investigative
Pathology, and shortly thereafter, of the
American Society of Biochemistry, presently
the American Society of Biochemistry and
Molecular Biology—both founding societies
of the FASEB), and I ran into many senior
pathology academicians who, without excep-
tion, cautioned me that “Stanford pathology
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is a pit!” Needless to say, my wife and I had
many discussions about my upcoming visit and
the possible issues of dislocation for ourselves
and our three young boys.

WHENCE I CAME

I was born during the worst of the Great De-
pression, on March 5, 1933, one day after
Franklin D. Roosevelt had been sworn into of-
fice for his first term as President and had im-
mediately closed the banks, thereby preventing
any of my mother’s greater New York City fam-
ily from attending the ceremony of my “bris.”
My father, the oldest of five siblings, and his
next-older brother inherited what had begun
as a fuel and grain company from my grand-
father, who had been speculating heavily in
the 1920s bull market and died suddenly on
Black Monday in 1929, leaving his business and
family heavily in debt. The two sons, work-
ing long hours seven days a week, managed
to rescue the business and protect their fami-
lies’ residences from foreclosure, but the expe-
rience deeply scarred my father in many ways,
and it took him many decades to recover. I was
brought up with my sole sibling, a brother who
was three years younger, in a household that
pinched every penny—there were few frivoli-
ties that I can remember from those years, or
until well after World War II. My father was
a first-generation immigrant, and like most of
his cohort, he believed strongly that diligence
and excellence in educational accomplishment
were the path to a better life. He expected my
brother and me to get straight As on every re-
port card, whether in our public or religious
schooling. It made no difference: A test was a
test.

I went to Providence Classical High School,
an elite public school modeled on the famed
Boston Latin School, which at that time had
classes of no more than 100 students, of-
fered Latin and Greek, and required four years
of study of one of those languages to grad-
uate with a “Classical Diploma.” Because I
elected to take a fourth year of mathematics,
I graduated with an “English Diploma.” In the

middle of my junior year, I was appointed as-
sistant editor of the school newspaper and be-
came editor-in-chief in the second semester
of my senior year. From the beginning, the
two co-editors and I became good friends and
spent many hours after school and weekends
working together in one another’s homes to
write news articles and editorials, edit and plan
layouts, and seek advertisers to help support
the costs of publication. Editing the Classical
Review brought me much happiness and satis-
faction; one of the high points was sitting in
a Providence hotel room with a small number
of other Rhode Island high school newspaper
editors and numerous professional reporters
to participate in an interview with Eleanor
Roosevelt.

In the spring of my junior year, my guid-
ance counselor had a conversation with me
about my college plans. Surprisingly, I had
given little thought to them, other than being
confident that if I maintained a straight-A
average, I would certainly get into Brown; but
I was feeling more and more determined to
go to college outside of Providence, which
I was increasingly finding to be small and
suffocating. When I discussed this with my
parents, they were taken aback, in large part
because of costs, but in the end they agreed
that I “could go as far away as Boston.” I then
told my guidance counselor that I was thinking
of MIT or Harvard, neither of which I really
knew much about, and he replied that Harvard
would be better because of reputed lingering
anti-Semitism at MIT and in the engineering
professions generally, and because there was a
unique, full-tuition scholarship program (the
George E. Smith Scholarship) exclusively for
graduates of Providence public high schools
who were admitted to Harvard College.
This bit of information was, unsurprisingly,
most welcome to my parents, and we jointly
agreed that I would apply only to Brown (as a
fail-safe) and to Harvard. In the end, five of my
Classical classmates and I were admitted to
Harvard’s class of 1954 with full-tuition schol-
arships, which some of us later learned would
also pay for our graduate education at Harvard.
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HIGHER EDUCATION
AND RESIDENCY
I matriculated in September 1950, having
placed out on the advanced placement ex-
aminations in chemistry, mathematics, and
English (thereby exempting myself from
Harvard College’s dreaded required freshman
writing course, English A), as well as having
demonstrated proficiency in a foreign language
(in my case, German). I had no idea what I
might major in or, indeed, what I wished to be.
Looking back on my undergraduate education,
I remember it as a wonderfully broad and rich
experience that afforded me opportunity for
remarkable growth. When I was a freshman,
I took a full year of mathematics (differential
calculus) and inorganic chemistry and, in the
spring, decided that I wished to major in what
was then known at Harvard as the Program
in Biochemical Sciences. This major had only
recently been established and was overseen by
an interdisciplinary committee chaired by the
eminent protein chemist John Edsall, who was
and would continue for nearly three decades to
be editor-in-chief of the authoritative Journal
of Biological Chemistry. My advisor was Paul
Zamecnik, an eminent biochemist housed in
the Huntington Laboratories at the MGH,
who pioneered the in vitro study of protein syn-
thesis and discovered transfer RNA as well as,
much later, inhibitory RNA. There was not yet
a distinct discipline of biochemistry—indeed,
only very recently had it been shown that cells
contained nuclear DNA that carried the genetic
information and cytoplasmic RNA, the func-
tions of which were largely unknown, and that
the two classes of nucleic acids differed in terms
of their chemical composition (DNA con-
tained cytosine and deoxyribose, whereas RNA
contained uracil and ribose). Nothing at all was
yet known about the structure of either nucleic
acid. That the new major was multidisciplinary,
did not require certain advanced chemistry
courses with time-devouring laboratories, but
did require a laboratory thesis appealed to me.

An immediate problem was that the in-
troductory course in biochemistry, taught by
George Wald, was offered only in the fall

semester and had the absolute prerequisite of
a full year of organic chemistry, then known
at Harvard as Chem 20. Because I did not
wish to wait until the fall of my junior year
to take Wald’s course, I decided to take both
semesters of Chem 20 during Harvard’s sum-
mer school immediately following my freshman
year. I roomed in the Yard that summer with
a fellow classmate who was also taking Chem
20. Every day, and well into the evenings, there
were two lectures, each followed by hours in
stifling, non-air-conditioned laboratories with
windows closed because of the scores of Bunsen
burners heating highly volatile materials. There
was an hour-long exam each week and two final
exams, one after the first four weeks and one at
the end of the eight-week course. Every night
was spent memorizing chemical reactions from
the Fiesers’ classic textbook (1). The course was
a grueling and unforgettable experience.

In the fall, I took George Wald’s course,
which was one of the most seductive pedagogi-
cal experiences I have ever had. I fell in love with
biochemistry and decided this was the area in
which I would spend my career, although ex-
actly how was unclear. Wald was a pioneer in
elucidating the biochemistry of vision and won
the Nobel Prize in 1967 for his work on the
chemical transformations of rhodopsin. That
same academic year, I took a full year of physics,
taught by Edwin Purcell, who won the Nobel
Prize in 1952 for his codiscovery of nuclear
magnetic resonance. I also took a full year of
biology, which I found boring and very disap-
pointing. Only later did I recognize that the bi-
ology course had been an all-too-accurate fore-
taste of my first year at Harvard Medical School
(HMS).

My third year included a year of physi-
cal chemistry, taught by George Kistiakowsky,
who had directed the assembly of the ignition
system for the first atomic bomb at Los Alamos,
and who, many Saturday mornings, put on ex-
hibitions of expert glassblowing of laboratory
equipment (which we students had to try clum-
sily to imitate in our laboratory assignments),
typically with a lighted cigarette dangling from
his lips! In the first semester I was assigned my
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thesis advisor, Boris Magasanik, a young assis-
tant professor of microbiology at HMS. I met
with Magasanik in his office in then–Building
D on the HMS quadrangle, and for my the-
sis project he assigned me the elucidation of
the pathway by which the bacterium Acetobacter
suboxydans oxidatively catabolized glycerol as a
sole source of carbon.

I began work on my project early in the
second semester, learning my way around
the research lab, meeting Magasanik’s faculty
colleagues and graduate students, mastering
fundamental microbiological techniques and
the imperative of sterility—and realizing what
a tiny amount of glassware, especially pipettes,
I would have for my work. I learned to use my
supplies of glassware prudently because when
they ran out, my only recourse was to spend
more than an hour and a half washing and then
sterilizing them in the departmental autoclave
several floors away. On the day I arrived,
Boris introduced me to my cardboard-covered,
bound Harvard Laboratory Notebook with
sequentially numbered, cross-hatched pages. I
was told that this notebook would contain the
record—in ink—of everything I did in the labo-
ratory, including detailed descriptions of every
preparation and experiment, all data collected
and analyzed, all data tables and graphs, all my
interpretations of experimental observations,
and so on; that if anything was crossed out,
there must be—at the site—a description of
what was deleted and why; and that if a page
were ever missing, I would be dismissed from
the laboratory. Whenever I think about the
promulgation by the NIH and the National
Science Foundation during the past three
decades of increasingly prescriptive require-
ments, not only for handling allegations of
scientific misconduct but for educating new
and established scientists alike in what has
come to be known the Responsible Conduct
of Research, dubbed (RCR), I recall that brief
and blunt conversation with my mentor that
indelibly etched in my mind the fundamental
meaning of ethical science.

The summer of 1957 would be my last
of freedom. Earning full-course credits during

summer school meant that I had met the distri-
bution requirements for my major and had to
take only three full courses in my senior year,
one of which would be my thesis research. That
autumn, I took a semester of advanced calcu-
lus and the first offering of a course on poetry
taught by the Boylston Professor of Rhetoric
and Oratory, and former Librarian of Congress,
Archibald MacLeish. During my final semester,
I was one of only six registered undergradu-
ates in a lecture hall overflowing with biomed-
ical scientists from the greater Boston area to
hear Fritz Lipmann, who only that fall had re-
ceived the Nobel Prize in Medicine, present for
the first time a semester-long series of lectures
on the seminal role of high-energy phosphate
bonds in the energy economy of living cells—a
memorable experience.

I spent most of my senior year working on
my thesis project, typically driving to the HMS
in the early afternoon and working until the
wee hours of the morning. I preferred to work
at night because most of the neighboring labs
were empty, and I was able to borrow needed
glassware for my experiments, dutifully wash-
ing, autoclaving, and returning them precisely
to where I had found them before departing
for Lowell House to sleep. Fortunately, both
of my other courses, both semesters, began at
10:00 AM or later! In early spring, I submitted
my thesis, which, together with my grade point
average and performance on my major’s com-
prehensive examination, led to my graduating
summa cum laude. That spring, I was also ac-
cepted into HMS, from which I received a fel-
lowship enabling me to continue my research
full time in Boris’s laboratory during the sum-
mer of 1954.

That summer, I was offered the opportunity
to participate, with a select group of my class-
mates, in the HMS’s so-called new pathway for
the first two years of medical school. The new
pathway was centered on small-group teaching
and intensive laboratory experience. Although
the invitation was extremely appealing, I de-
clined because I had decided to continue my
thesis research that first year and realized that
the structure of the new pathway would severely
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constrain my ability to do so. As mentioned
above, I found the standard HMS first-year cur-
riculum to be overly focused on rote memoriza-
tion, uninspiring, and very disappointing. In the
spring of 1955, I was permitted to present the
results of my research at the annual meeting of
the Society of American Bacteriologists (which,
in 1961, merged into the American Society of
Microbiology; its proceedings are not accessi-
ble), and the following spring, I won the HMS’s
Soma Weiss Award for the best research paper
presented at the annual Undergraduate Medi-
cal Assembly (2).

My second year at HMS was entirely dif-
ferent. At that time, pathology was the major
second-year course. It ran for three full days
each week for six months and was followed
by three months of neuropathology. My lab-
oratory section was fortunate to have deeply
knowledgeable instructors who were fully en-
gaged in the clinical practice of pathology at
the MGH or the Peter Bent Brigham Hospi-
tal (PBBH); these instructors succeeded in im-
parting a deep clinical context to every gross
and microscopic specimen we studied. The dis-
appointment of my first year, during which I
often considered whether to leave HMS to pur-
sue a PhD degree, was replaced by enthusiasm
and commitment, and I decided that academic
pathology could be my career, providing me
with a balance of clinical practice, in which I
became keenly interested, with abundant op-
portunity and time for research.

That spring, Benjamin Castleman, pro-
fessor and chief of pathology at the MGH,
announced to the class he had acquired two
U.S. Public Health Service (USPHS) pre-
doctoral fellowship positions, which he was
offering competitively to members of my class
who wished to spend the following year pur-
suing research training in the MGH pathology
program. The conception of the so-called Year-
Out Medical Student Fellowship in Pathology
originated with the University of Rochester’s
first pathology chair, George H. Whipple, who
had hoped that it might attract medical stu-
dents into academic pathology careers before
they were seduced by their clinical clerkships. I

leaped at the opportunity and, with sophomoric
grandiosity, proposed to isolate sufficient quan-
tities of Bence-Jones protein from the urine
of patients with multiple myeloma to examine
whether and how it was related to the marked
elevation of serum levels of immunoglobulins
that was a hallmark of this disease. I did enlist
as my research mentor professor of micro-
biology Albert Coons, who was pioneering
the development of immunofluorescence
microscopy, which became the foundation
of immunopathology. Indeed, immunofluo-
rescence and electron microscopy were the
two major technological breakthroughs that
propelled the science of pathology in the
decades immediately following World War II.

My HMS classmate Karl Wegner and I
began our fellowships in the James Homer
Wright Laboratory of Pathology at the MGH
in September 1956. Each of us was assigned a
desk and microscope in the residents’ room and
provided with house officers’ overly starched
white uniforms, name tags, and meal tickets,
as well as the MGH’s engraved, leather-bound
notebook, which was provided to all incoming
house officers. We were shown the laboratory’s
facilities and put under the oversight of the chief
resident, who informed us that he would treat
us in most respects like new first-year house
officers, albeit with our major service responsi-
bilities initially limited to the autopsy service.

The learning environment in the pathol-
ogy program was extraordinary. The MGH
performed around 1,200 autopsies a year;
every weekday morning at 8:00 AM sharp, Dr.
Castleman presided over a conference for res-
idents and faculty, during which the typically
unfixed organs from each autopsy performed
the prior day or night were presented seriatim
by the responsible house officers, who were
expected to have digested often multivolume
medical records, including all procedures
and therapeutics, and to provide a cogent
summary of the deceased’s medical history
from minimal notes. Typically present were
the rotating radiology resident and often a
rotating general surgery resident, who were,
respectively, expected to show and review any
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films and add any relevant surgical details. In
cases of unusual clinical complexity or interest,
which were frequent in those days, attending
clinicians also participated. The pathological
materials were voluminous and amazingly
diverse—the daily “gross conference” was an
extraordinary learning experience.

Every day, at either 1:00 or 2:00 PM, Dr.
Castleman presided over a second confer-
ence, during which slides of surgical specimens,
which had been reviewed by the responsible res-
ident alone and then with the attending faculty
pathologist and found to be difficult to diag-
nose or of unusual interest, would be handed to
Dr. Castleman as “unknowns.” Dr. Castleman
would project the slide(s) on a screen, typically
only at low power, and randomly choose one
of the residents (or postsophomore fellows, as
Karl and I soon discovered) to describe the spec-
imen, its origin, and the pathological diagnosis.
The expectation, of course, was that all of the
selected slides would have been reviewed be-
forehand by all the residents and fellows prior
to the conference—woe was s/he who had not!
Not infrequently, Dr. Castleman would peer at
the low-power projected image and rise from
his stool to open one of the unlabeled glass-
doored cabinets packed with unlabeled green
slide boxes that lined three of the four walls.
He would select a box, pull out a slide, and
project it, explaining that he had once seen
a similar section, perhaps 15–20 years earlier,
and had diagnosed it as whatever, and that was
how the unknown specimen would be signed
out. None of us, staff or trainees, ever under-
stood how “the Boss” managed these “homing”
feats. Like the morning gross conference, this
one also provided an exceptionally rich learning
experience.

Very quickly, Karl and I became acclimated
to the service’s routines and became regular
members of the autopsy rotation. After a few
months, we were permitted to become regu-
lar participants in the surgical desk rotation
as well, although we only accompanied a res-
ident responding to surgeons’ calls for frozen
sections. In addition to the daily teaching ex-
ercises and heavy workloads, Dr. Castleman

had enormous files of published articles on
just about every pathological manifestation that
we encountered, and I spent many hours in
the pathology library poring over relevant lit-
erature. The result—perhaps inevitable given
the seductive environment—was that Karl and
I became de facto indistinguishable from the
pathology house staff. I performed around 50
autopsies that year and spent five months of in-
creasing independence managing the surgical
desk. It was during this fellowship that my wife
and I became close friends of the Thurlbecks.

What about my research project? I began my
fellowship by connecting with clinicians who
cared for multiple myeloma patients and ob-
tained consent from both the physicians and
six or eight patients to collect 24-hour urine
samples (there were no IRBs back then). I de-
livered sterile jugs to the participants’ homes
and collected the filled jugs the following day. I
reestablished contact with Paul Zamecnik, my
undergraduate adviser, who provided me with
refrigerator space to store the urine samples
and access to standard and ultracentrifuges in
the Huntington Laboratories. Working alone
at night, I began to collect and freeze pro-
tein precipitates that I expected would contain
Bence-Jones proteins. But as these laborious
procedures continued, I asked myself, “What
next?” I had by then, belatedly, read about the
existing physical and chemical technologies for
isolating purified proteins and recognized that
the best method for me could be quantitative
immunoprecipitation, but that seemed beyond
my grasp. More important, I had at last rec-
ognized the overreach of my fellowship project
and come to terms with the realization that I had
become far more interested in mastering hu-
man pathology than in examining Bence-Jones
proteins.

Although I abandoned my fellowship
project, I did conduct a research project that
year. I collected a small series of patients whose
lungs at autopsy contained multiple, scattered,
minute white nodules that had not previously
been described. The histology revealed clusters
of so-called cell balls reminiscent of the organi-
zation of chemodectomas, and Dr. Castleman
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urged me to pursue these findings. We sub-
sequently learned from Averill Liebow, pro-
fessor of pathology at Yale University and
a renowned pulmonary pathologist, that he
had also observed and been puzzled by these
nodules, and he assigned the problem to a
young staff member in his department, Klaus
Bensch. We agreed to perform a joint study of
our combined 19 cases, and during the Christ-
mas break of my third year, I spent nearly a week
at Yale, where I got to know Liebow and worked
closely with Klaus, with whom I formed a last-
ing friendship. In 1960, I was the first author of
a paper, cowritten with Bensch, Castleman, and
Liebow, entitled “Multiple Minute Pulmonary
Tumors Resembling Chemodectomas,” which
was published in the American Journal of Pathol-
ogy (3). At the MGH these nodules became
known as kornballs, whereas at Yale they were
dubbed benschomas.

My third and fourth years of medical school
were notably pleasant because of my fellow-
ship experience and my deep knowledge of the
pathological manifestations of just about ev-
ery disease I encountered during my clerkships.
During my pediatrics clerkship at the Boston
Children’s Medical Center, I attended a young
girl who had been diagnosed with cystinosis—a
disease that I had seen a few times at autopsy
and read about. One evening, while scanning
the patient’s many stained-blood smears under
high power, I convinced myself and the attend-
ing physician that some of the child’s circu-
lating white blood cells contained crystalline
deposits. I was encouraged to pursue this ob-
servation with scientists at the Massachusetts
Eye and Ear Infirmary, who determined that
the crystals were indeed cystine. This was the
first description of cystine deposits in circulat-
ing blood cells or, indeed, in any cells other
than the phagocytic cells constituting what was
then known as the reticuloendothelial system
and in retinal pigmentation cells and the cornea,
where these deposits were diagnostic of the dis-
order. I was sole author on my first publication,
in the March 1960 issue of the New England
Journal of Medicine (4), which described the case
and reviewed the literature.

The major bump in the road during these
years was my diagnosis in January 1958 of pul-
monary tuberculosis (TB), with which I be-
came unwittingly infected during an autopsy I
performed on an elderly walk-in patient at the
MGH emergency room who died with a conflu-
ent bilateral necrotizing pneumonia that I failed
to recognize in time was tuberculous. The TB
cost me three months in a residential sanitarium
close to the PBBH, where I was treated with
bed rest and the newly developed triple-drug
regimen. Because of that episode, I finished my
last HMS clerkship in August 1959 and began
my formal internship in pathology at the MGH
on September 1. Simultaneously, I received a
teaching appointment at HMS, and for the next
two years I participated in teaching pathology to
second-year medical students in the newly de-
signed, integrated full-year course “Introduc-
tion to Disease,” a product of the most re-
cent revision of the HMS curriculum. I quickly
learned that in such an integrated course, with
exposure to clinician instructors and patients,
students’ interest in pathology was orders of
magnitude less than it had been for me and my
classmates—a lesson I would remember.

Because of the Korean War, I had received
a student deferment from the draft during my
college years, and when I was admitted to med-
ical school, that changed to a medical defer-
ment that delayed payback of military service
obligation until completion of medical training.
During my fellowship at the MGH, I learned
it was possible to meet that obligation by be-
coming a commissioned officer in the USPHS
and being selected for a two-year appointment
as a research associate at NIH. Competition
for these NIH appointments was fierce: They
were sought after by every medical school grad-
uate who was considering a career in academic
medicine. Indeed, in the MGH, two years at
NIH were routinely described as “the southern
rotation.” In my senior year, I began the pro-
cess of applying for an NIH position and, after
consultation with Boris Magasanik and several
of his colleagues (Harold Amos was especially
helpful), applied to the Laboratory of Molecu-
lar Biology at the National Institute of Arthritis
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and Metabolic Diseases (NIAMD) to work with
a young scientist, Arthur Weissbach, who had
recently returned to NIH from a year at the
Pasteur Institute in Paris and established a re-
search program on the fascinating phenomenon
of lysogeny.

I took a night train to Washington, D.C.,
and spent a long day at NIH interviewing with
Weissbach, his four or five senior investigator
colleagues in the Laboratory of Molecular Bi-
ology, and the associate director of NIAMD for
Intramural Research, DeWitt “Hans” Stetten,
who several years later became the founding
dean of the new Robert Wood Johnson School
of Medicine. The lab director was Leon Hep-
pel, a pioneer in RNA biochemistry; his deputy
was Gilbert Ashwell, a renowned polysaccha-
ride biochemist. To my delight, shortly after
the interview Weissbach accepted me into his
laboratory. My next hurdle, because of my his-
tory of TB, was the all-day medical examination
required for appointment into the USPHS, but
fortunately, my minimal right upper lobe scar-
ring did not disqualify me. I received my letter
of contingent appointment as a Research Asso-
ciate at NIAMD in October 1959, and several
months later, I received my appointment in the
USPHS Commissioned Corps as lieutenant, ju-
nior grade, effective July 1, 1961. I accepted
the commission, recognizing that I would be
14 months short of the minimum three post-
doctoral years of training in anatomic pathol-
ogy required for American Board of Pathology
(ABP) eligibility.

My 22 months of formal residency training
passed quickly. During those years, I managed
to conduct and publish three studies (5–7), two
of which were widely cited. I immensely en-
joyed the challenges of autopsy and surgical
pathology, the rich clinical interactions that in
those days were attendant on both the research
that I conducted and, especially, the always-
stimulating learning environment in the MGH
pathology laboratory. Ben Castleman remained
a seminal figure in my life, and all of his staff
were superb pathologists, caring and knowl-
edgeable clinicians, and magnificent teachers.
But at the same time, I recognized that the

transformative new era of molecular biology
had begun: The pace of advancement in the
basic biomedical sciences was increasing expo-
nentially and, I feared, passing me by, and I
thought I would never be fully satisfied peering
at stained tissue slides and always wondering,
“What is really happening in those cells?”

THE NATIONAL INSTITUTES
OF HEALTH YEARS: BECOMING
A SCIENTIST

I relocated my family to Bethesda and joined
Art Weissbach’s laboratory in the then–still
new NIH Clinical Center (Building 10) as a
Research Associate on July 5, 1961. Scientific
knowledge and technologies had indeed moved
fast and far since my days in Boris’s laboratory:
For example, I had never used radioisotopes or
micropipettes, isolated proteins or DNA from
cell extracts, or spent the night in a cold room
purifying proteins by column chromatography.
I spent most of July learning my way around the
laboratory and reading everything I could find
about bacteriophages and lysogeny. Weissbach
was interested in the effects of lysogeny and
lysogenic induction on DNA-metabolizing en-
zymes and assigned me to examine the effects
of λ induction on the DNAses in E. coli K12
(λ). I began my work with a thymine-requiring
mutant of this strain and soon discovered that
abrupt removal of thymine from exponentially
growing cultures of this lysogenic mutant trig-
gered not only thymineless death but phage in-
duction as well and that returning thymine to
the medium supported robust phage replication
and lysis of the culture. After intense character-
ization of this phenomenon, and while writing
it up for publication, I discovered that I had
been scooped by two months. Nonetheless, the
paper was published (8). Returning then to my
primary assignment, I discovered and charac-
terized a novel DNAse that appeared in K12
(λ) only after phage induction (9). Thereto-
fore, the only new enzyme to have been specif-
ically associated with bacteriophage infection
or induction was the well-characterized, small,
and stable lysozyme, which I believe was the
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first enzyme structure to be crystallographically
resolved.

Although standard appointments as research
associates were for two years, I obtained permis-
sion to remain for a third year to continue my
research with Weissbach, during which I was
offered a permanent staff appointment and my
own laboratory space in a neighboring labora-
tory, with which the Heppel laboratory often
held conjoint Journal Club meetings. During
my three years with Weissbach, I published an-
other seven papers (10–16), most of them in
the top-ranked Journal of Biological Chemistry
and Virology, and became an independent sci-
entist working in one of the frontier areas of
molecular biology. In those days, the total num-
ber of scientists working on lysogeny was small;
we all knew each other, and we freely shared
our findings by fax and in small international
workshops. Certainly we were competitive, but
without the intensity and perversity that would,
regrettably, within the decade come to be the
norm in this and other areas of basic biomedical
research.

During these years, I became a colleague and
friend of Alan Rabson, a pathologist/scientist in
the National Cancer Institute (NCI) and deputy
chief of the Clinical Center’s pathology service,
and his wife, Ruth Kirschstein, also a pathol-
ogist and scientist, who at that time chaired
the pathology section in the Division of Bio-
logical Standards (which later became the U.S.
Food and Drug Administration’s Center on Bi-
ologics Evaluation and Review, located on the
NIH campus); in 1974, Ruth became Direc-
tor of the National Institute of General Med-
ical Sciences and the first woman to direct an
NIH institute. Fearing total loss of my anatomic
pathology skills when I decided to remain at
NIH for a third year, I discussed with Rabson
and Louis Thomas, chief of the pathology ser-
vice, the possibility of my obtaining a staff ap-
pointment on a one-day-a-week basis to assist
in signing out surgical specimens and autopsies.
They were agreeable, provided that I become
certified by the ABP. Because I had not looked
at a pathology specimen or section for nearly
three years, I plunged into rapid refreshment by

borrowing every week from the Armed Forces
Institute of Pathology (AFIP) as many boxes of
glass teaching slides as they would permit and
spending nearly every night, into the wee hours,
poring over the slides. Over the course of sev-
eral months, I believe I reviewed every teaching
slide in the AFIP’s collection.

I also had to negotiate with the ABP: first, to
count my predoctoral year at the MGH; second,
to count my first two years of research train-
ing at NIH; and third, to grant me eligibility
to take the examination even though my resi-
dency at the MGH was only 22 months, leaving
me 2 months short of the required 36 months
of training in Anatomic Pathology. I assumed
the ABP would receive strong letters of sup-
port from Ben Castleman and his staff, as well
as from Louis Thomas. To my first great relief,
the ABP granted me eligibility. In November
1964, I flew to San Francisco (only my second
trip west of the Mississippi) to take the examina-
tion and discovered among the candidates my
former coauthor, Klaus Bensch, whom I had
not seen since I moved to Bethesda. Klaus, like
me, was a walker, and during our two evenings
in San Francisco, we hiked through much of
the central city and sipped drinks at the Top
of the Fairmount atop Nob Hill. I was utterly
captivated by the beauty of the city and its sur-
roundings. To my second great relief, I learned
shortly thereafter that I had passed the exam
and, as Ben Castleman later informed me, with
the highest score in the cohort.

With credential in hand, I began serving one
morning every week as a staff pathologist, sign-
ing out surgical specimens from the Clinical
Center’s surgical service, as well as reviewing
the many outside slides sent to the pathology
service for consultation. I also took operating
room calls for frozen sections, some of them
memorable. In those years, the NCI surgical
service was led by Alfred Ketcham, a product of
M.D. Anderson and the Braunschweig school
of massive resection of otherwise inoperable
neoplasms, such as forequarter and hindquar-
ter amputations, pelvic exenterations, and so
on. Ketcham’s special interest was head and
neck cancers, especially nasal sinus cancers that
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invaded posterially into the midbrain. The lat-
ter excisions consisted of a quarter-cranium that
included an eye and upper jaw, and Ketcham
always had to know when his posterior mar-
gin was clean. Typically, one or two dozen
frozen sections would be demanded seriatim as
Ketcham gingerly shaved into the midbrain; the
OR call could consume much of a day. One
pathology publication (17) emanated from this
service: a case study in the New England Jour-
nal of Medicine describing a thymoma associated
with aplastic anemia, immune deficiencies, and
a most unusual thymic infiltrate that had not
been previously described.

During these years, I was invited to visit
and consider joining a number of pathology de-
partments, typically as an assistant professor,
and I knew that Ben Castleman was still ex-
pecting me to return to the MGH. But I was
greatly enjoying my research and appreciated
the unique environment NIH provided, which
allowed one to focus entirely on one’s science
without the intrusions and distractions inherent
in academic faculty life. In addition, my wife and
three young sons enjoyed living in Bethesda,
where there were so many aspiring young sci-
entists who had come to NIH or the Walter
Reed Army Institute of Research (WRAIR) to
fulfill their military obligations and decided to
remain—for awhile. In these years, the NIH ap-
propriation was still growing rapidly; academic
medical institutions and university life sciences
departments were expanding apace; and faculty
opportunities for young researchers, especially
physician scientists with demonstrated research
accomplishment and promise, were abundant.
We were still basking in the glow of the post–
World War II “NIH golden age,” when the
agency was funding construction and equipping
facilities to expand biomedical research capac-
ity in universities, medical schools, and major
teaching hospitals, and newly appointed chairs,
especially clinical chairs, could request suffi-
cient “below the line” funds on training grants
to provide core support facilities for their reori-
ented research divisions and departments. Few,
if any, of us realized that this golden age was
soon to end (18, 19).

I was also shaping a vision of the kind of
pathology department I would like to become
part of: one that would nurture and facilitate
the kinds of fundamental, cutting-edge molec-
ular biology research in which I and those
around me were so passionately engaged. But
how could such research fit comfortably within
departments typically laden with service and
education and perforce focused on excellence
in meeting these demands? All of us were oper-
ating on evolutionary faith that our research on
bacteria and their viruses and other primordial
model organisms so far removed from humans
and their ills would in fact contribute to deeper
understandings of the etiology and pathogen-
esis of human diseases, but would they? And
if so, when? How could one robustly nurture
such research and training alongside then-
contemporary pathology research, clinical
service, and clinical training in a coherent de-
partmental structure committed to excellence
in all? I became aware, from my visits, of several
departments of pathology respected for their
commitment and accomplishments in experi-
mental pathology, but in most the research and
service programs were highly dissociated, and
none offered precisely the model I was seeking.

I started my new NIAMD laboratory in July
1964 and remained there for four years. The re-
search conducted by my fellows and me would
continue to focus with increasing sophistica-
tion, and continuing recognition, on bacterio-
phage systems (20–26, 27, 28), but in my last
two years at NIH, I became very interested in
the biochemistry of DNA replication in human
cells. This major turn in research direction led
to my career-long effort to identify and char-
acterize the human DNA polymerases, using
only cultured human KB cells because I had
had no experience with tissue culture and be-
cause large quantities of these cells were readily
obtainable from a nearby virology laboratory. I
quickly learned how much more difficult it was
to work with cultured human cells than with
bacteria and gained even greater appreciation
of the genius of the molecular biology pioneers
in choosing bacteria and their phages as ini-
tial models. Notwithstanding, my fellow and I
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persisted, and our first publication in this line
of research (29) described our isolation and pre-
liminary characterization of what later became
known as human DNA polymerase β.

STANFORD I

What I Found

I made my first visit to Stanford in April 1967,
enjoying the convenient but short-lived heli-
copter service between the San Francisco air-
port and Palo Alto. I met twice with Dean
Glaser and interviewed with each member
of the search committee, a large fraction
of which was composed of relatively young,
research-oriented department chairmen newly
appointed after Stanford relocated its medical
school to the university campus in 1959. No-
table exceptions were Avram Goldstein, chair
of pharmacology, and Henry Kaplan, the iconic
radiation oncologist and chair of radiology,
both of whom had joined the medical school
in San Francisco and played seminal roles
in the recruitment of Nobel laureates Joshua
Lederberg and Arthur Kornberg—all of whom
then became key instigators of the contro-
versial relocation. I spent considerable time
in the pathology department, which I learned
was responsible only for autopsies and student
teaching. There were nine faculty members, six
based at Stanford and three at the closely affili-
ated Palo Alto Veterans Affairs Medical Center
(PAVAMC), a newly erected structure opened
almost contemporaneously with the medical
school’s relocation. Of the nine, the three at
the PAVAMC and five at Stanford were ABP-
certified pathologists. Leland Rather, a long-
time Stanford faculty pathologist who, in the
past decade, had completely lost interest in the
discipline and had become a noted medical his-
torian; three assistant professors, congenial and
hardworking, who carried the brunt of the de-
partment’s teaching and autopsy load but lacked
the kind of academic distinction I was seek-
ing; and the highly respected neuropathologist
Lucien Rubinstein, who had been recruited to
Stanford in 1964, and whose textbook, Pathology

of Tumors of the Central Nervous System, coau-
thored with Dorothy Russell and first published
in 1959, was becoming the classic in this field.
David Glick, one of the world’s leading histo-
chemists, controlled much of the department’s
meager and minimally equipped research space
and owned its only electron microscope (EM).
Contained within the department’s academic
space were the autopsy room and the tissue-
processing laboratory, as well as the residents’
offices. My recollection is that all of the few
residents were international graduates.

The PAVAMC faculty consisted of three as-
sistant professors. Two of them, Jon Kosek and
Luis Fajardo, competently directed the labora-
tory service, which encompassed both anatomic
and clinical pathology, and the third, Lysia
Forno, was a neuropathologist who was already
recognized as an authority on the pathologi-
cal manifestations of Parkinson’s disease. The
contributions of the PAVAMC pathologists to
the Veterans Affairs service, resident training,
and medical student education were consider-
able and well regarded, and I was grateful to be
able to rely on this component of the program
without near-term changes.

The current incumbent in an annual proces-
sion of acting chairmen was Morgan Berthrong,
pathologist-in-chief of the Penrose Hospital
in Colorado Springs; the prior year (1965–
1966), it had been Kenneth Weinbren, a highly
respected academic pathologist and educator
from the Hammersmith Hospital in London.
The last regularly appointed chairman, dating
from the San Francisco years, had been Alvin
Cox, a leading dermatopathologist who, shortly
after the medical school’s relocation, decided to
give up his chair and abandon the department to
join the Department of Dermatology full time.
Berthrong was exceptionally gracious and help-
ful in providing me with his assessment of the
department’s circumstances, including the con-
tributions of the faculty members.

The Surgical Pathology Service was run
by a single pathologist, Stanton Eversole, a
Johns Hopkins graduate who spent all of his
time in a tiny office, reeking of formalin, in
the hospital across from the operating theater.
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Eversole had no relationship to the pathology
department and desired none. Because he was
a full-time, always-available provider of service
to the surgeons, they valued him highly, even
though ophthalmology, obstetrics/gynecology,
and urology all operated their own histopathol-
ogy laboratories within their academic space,
and Henry Kaplan sent all his lymphoma pa-
tients’ specimens to the University of Chicago
to be read by Henry Rappaport, one of the lead-
ing hematopathologists of the era. The clini-
cal laboratory, which provided routine blood,
urine, and microbiology testing, was directed by
a competent and personable clinical pathologist
based in the Department of Medicine; the lab
had never sought College of American Patholo-
gists (CAP) accreditation. All the specialty lab-
oratories were operated by faculty in the De-
partments of Medicine and Pediatrics in their
personal academic space. It was made clear to
me that the clinical laboratory was not intended
to be part of a pathology recruitment package.

Severely complicating the situation were the
peculiarities of structure and governance of the
hospital, which was built to be the medical
school’s principal teaching hospital as part of
the Edward Durell Stone medical quadrangle
and was physically contiguous with the medical
school. To understand these requires a bit of
history. Stanford’s medical school was founded
in San Francisco in 1908, 17 years after Stanford
opened its own doors, and its teaching partners
were essentially community hospitals. The re-
location of the medical school to the university
campus in 1959 was not welcomed by the Palo
Alto Medical Clinic (PAMC), which, since its
founding immediately after World War II, had
become the dominant provider of medical care
in the area and was politically very influential.
To assuage the concerns of the PAMC and the
City of Palo Alto, it was agreed that the new
hospital would be co-owned by the city and
named the Palo Alto–Stanford Hospital Cen-
ter, that it would be overseen by a third-party
administrator acceptable to both owners, and
that it would be governed by a board of direc-
tors composed of prominent area residents and
community physicians; only two of the board’s

seats were awarded to the university to be filled,
respectively, by a university trustee and the vice
president for medical affairs, who at that time
was Dean Glaser.

The operational manifestations of this
awkward arrangement included a contractual
agreement between Stanford and Palo Alto that
guaranteed to community physicians a majority
of the hospital’s beds and permitted the PAMC
to operate its own laboratory services within the
hospital. Thus, when I first entered the hospi-
tal, I was struck by prominent signs with op-
posing arrows directing patients and physicians
to Stanford radiology or community radiology,
to community EKG, EEG, and EMG, or to
the corresponding Stanford laboratories, and
so on. Although there were no separate pathol-
ogy laboratories, the PAMC physicians and sur-
geons, who were by far the predominant users
of the hospital’s facilities, including the operat-
ing rooms, routinely sent their tissue specimens
to the pathology laboratory in the PAMC.

Whitey Thurlbeck and others had under-
stated the situation—to describe the pathology
problem as “a pit” was a euphemism! Never-
theless, the opportunity had some attractions
for me. Stanford’s physical setting was extraor-
dinarily attractive—almost resort-like to a New
Englander—and promised to be a strong asset
in recruitment. I met with all the chairs, and
all had been enthusiastic, strongly committed
to research, and welcoming, as had key faculty
in the powerful biochemistry department,
with whom I had already developed cordial
professional relationships while pursuing my
research on bacteriophages, DNAses, and now
DNA polymerases. I felt confident that my own
research program and those of like-minded fac-
ulty to be recruited would find a very supportive
environment at Stanford. The bright side of
the severe impoverishment of the pathol-
ogy department suggested that the required
near-total rebuilding might be accomplished
relatively quickly and with few casualties. The
small size of the hospital and the Stanford
clinical services, notwithstanding the hostile
political climate and the need for major orga-
nizational changes, was perversely appealing
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in suggesting that a revitalized pathology de-
partment need not become overwhelmed with
clinical service demands, as happens to so many
fine academic pathology departments. Finally,
my visit had convinced me that the time might
be ripe: There was strong support in the faculty
leadership as well as the administration finally
to address Stanford’s notorious pathology
problem.

I was invited back to Stanford in June 1967
for a second visit and further discussions, to de-
liver a formal seminar, and to meet with the
leadership of the PAMC. The seminar went
very well, except for several senior surgeons
who demanded, understandably, to know what
studies of bacteriophages had to do with pathol-
ogy. I was generally aware that the most clin-
ically active surgeons considered me another
“lab rat” and were leery of my clinical commit-
ment and my plans. I knew that after my initial
visit Stanford had made many phone calls to
check out my credentials and accomplishments,
one of them to Ben Castleman, who despite his
keen disappointment that I would not be re-
turning to the MGH, called me soon thereafter
to discuss the Stanford situation. Castleman
was especially concerned, as I had been, with
the Stanford–Palo Alto contract that permit-
ted competing laboratory services in the hos-
pital, and he strongly advised me, beyond any
other demands I might make, to insist that fail-
ure to guarantee a single and exclusive academic
pathology service in the Palo Alto–Stanford
hospital would be a deal breaker. He also told
me that he had delivered this message bluntly
to Dean Glaser. Before returning to Stanford, I
had prepared a letter to the dean that described
the resources of space and personnel I thought
would be essential to begin the rebuilding ef-
fort and underscored the imperative of a single
service.

During my second visit, I had two discus-
sions with the PAMC leadership that were piv-
otal. The first was with the PAMC pathologist
John Dieferding, whom I found congenial and
competent; he assured me that he had no vested
interest in continuing to provide pathology ser-
vices to PAMC patients in the hospital and

would support the creation of a single, academic
pathology department and service at Stanford.
The second was with surgeon Robert Jamplis,
the politically powerful president of the PAMC,
who assured me that he, too, would support the
single department and service, requiring only
that I assure him a high quality of clinical service
and that Dieferding receive a voluntary faculty
appointment and be welcomed as a colleague.
With doubtlessly visible relief, I gave Jamplis
my word that I would do so. With this po-
tentially deal-breaking barrier overcome, Dean
Glaser explained to me that creating a single
pathology service required a change in the city
contract and that Stanford University’s pres-
ident, Wallace Sterling, had agreed to open
the contract to address this and other chafing
matters.

The dean and I had several discussions about
the elements of an offer letter and finally agreed
to terms. Key elements were exclusivity of the
pathology service; surgical pathology, but not
the clinical laboratories, becoming part of the
department; commitment to creating new re-
search space contiguous with the pathology de-
partment, which would require relocation of
present inhabitants, to be ready for occupancy
within the next 12 months; provision of core
research equipment and funding for the transi-
tion of my personal research program; and the
modest number of faculty positions that I could
recruit at the outset. I made certain the dean
understood that I would not retain the three
Stanford-based assistant professors beyond the
end of the 1967–1968 academic year, that nei-
ther Rather nor Glick would be of any help to
me, and that I regarded Rubinstein as my sole
Stanford-based asset. To allow a smooth wind-
ing down of my NIH laboratory, we agreed that
my formal appointments as professor and exec-
utive head of the department and chief of the
pathology service would not become formally
effective until July 1, 1968, but that I would as-
sume strategic direction of the department and
begin active recruiting and so on immediately
upon approval of my faculty appointment by the
Stanford University Board of Trustees. Specif-
ically, I agreed to be at Stanford twice each
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month, with one of my visits timed to enable
my full participation in the monthly meetings
of the medical school executive committee. All
expenses would, of course, be covered by Stan-
ford. We agreed that Lucien Rubinstein would
serve as acting chairman until my relocation.

In addition to my semimonthly visits to
Stanford, I spent much time, including evenings
and nights, during my final 11 months at NIH
in identifying and recruiting an initial cadre of
faculty, soliciting their reference letters,
preparing their long-form Stanford Univer-
sity appointment packages, defending their ap-
pointments before the Executive Committee of
the Stanford University School of Medicine,
and so forth. Stanford agreed to pay for my
membership in the Harvard Club of New York
City to provide me a quiet space in which to
meet and interview candidates. Concurrently, I
continued to direct my research and bring my
laboratory to an orderly close.

Shortly before the end of 1967, Stanford
University succeeded in rewriting its contract
with Palo Alto to complete its purchase of
the hospital and change its name to the Stan-
ford University Hospital (SUH), albeit retain-
ing the original allocation of beds, the right of
the PAMC to continue to operate its existing
nonpathology diagnostic laboratory services in
the hospital, and the excessively community-
weighted composition of the hospital board.
The contract contained a new precedential
clause asserting that SUH would have a sin-
gle pathology service directed and operated by
the academic department. The contract also
stated that Stanford University would hence-
forth manage the hospital—the era of third-
party administration, with all of its clumsiness
and adverse symbolism, was over.

STANFORD II

Laying the Foundation

In the summer of 1967, even before receiving
my formal letter of appointment on July 20, I
realized that to create the department I envi-
sioned I would have to overcome two major

antithetical hurdles. The first was the imme-
diate need to establish clinical credibility with
the surgeons and win over the many clinician
skeptics who believed that the culture of the
relocated medical school was far too focused
on research excellence and not nearly enough
on clinical excellence. Indeed, to these skep-
tics, many of the new clinical chairs had been
chosen almost exclusively for their research ac-
complishment and commitment rather than for
their clinical commitment or even competence.
The second was that to build the basic research
component of the department, the faculty I ap-
pointed and the research they produced would
have to meet the very high standards exempli-
fied in the newly restructured basic science de-
partments in the medical school, and especially
in the Department of Biochemistry, which was
led by Arthur Kornberg and widely regarded
at the time to be the top biochemistry depart-
ment in the world. Beyond that, my training at
the MGH had convinced me that demonstrat-
ing consistent excellence in delivering pathol-
ogy services would be the essential—and prob-
ably sufficient—condition for establishing the
fundamental research programs I desired.

I had already faced the first hurdle. For many
reasons, Stanton Eversole had to go: During my
freighted second visit, he had tauntingly told
me he had not “read a paper in more than a
decade” and asked what I intended to do about
that. When I told him he should look for an-
other job, he laughed and said, “The surgeons
will never let you get away with that.” So, upon
returning to Bethesda, I immediately began
to seek recommendations of surgical pathol-
ogists when, purely by chance, I mentioned
my search to Vincent Marchesi (who had be-
gun his studies of membrane proteins from red
blood cell ghosts in the Laboratory of Experi-
mental Pathology at NIH and would later be-
come chairman of pathology at Yale) and his
fellow, Tom Tillack (later to become chair-
man of pathology at the University of Virginia),
who had recently joined Marchesi from his
pathology residency at Washington University
in St. Louis (WUSTL). Tillack quickly men-
tioned the names of two very highly regarded
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upcoming faculty in Lauren Ackerman’s inter-
nationally acclaimed surgical pathology pro-
gram at WUSTL. I visited with both men on
a sweltering day in August, and we talked for
several hours about my plans for the new de-
partment. I took an immediate liking to both
of them, recognized that they perfectly com-
plemented one another and enjoyed working
together, and offered them the opportunity to
continue working together as co-directors to
build a new surgical pathology program at Stan-
ford. Ronald Dorfman, a South African émigré
educated at the renowned University of the
Witwatersrand in Johannesburg and a rising
star in hematopathology, and Richard Kemp-
son, a superb general surgical pathologist with
special interest in gynecological pathology,
agreed to visit Stanford during my upcoming
visit several weeks later for a heavy schedule
of interviews. Together, they completely cap-
tivated the surgeons, and Ron, with his al-
ready strong reputation in the pathology of
lymphomas, especially delighted Henry Kaplan
and his influential medical counterpart, Saul
Rosenberg, chief of medical oncology. After an
intense but brief courtship, during which I as-
sured Ron and Dick of pretty much a free hand
in building their program, they agreed to come
to Stanford as first-term associate professors
and co-directors of surgical pathology effective
July1, 1968.

Although I was indescribably delighted—
and relieved—by their decision, I did feel a tiny
pang of sorrow because I realized that in hiring
Dick and Ron I was buying into the WUSTL
tradition of separating surgical pathology en-
tirely from autopsy pathology, a tradition not
unique to that institution but foreign to the
culture and structure of unified pathology pro-
grams in Boston, which I had found to have
significant clinical as well as educational and
training value. I was also creating a problem
for myself in providing direction of the autopsy
service, which I did not fully resolve until my
colleagues and I succeeded in recruiting Charles
Carrington to this role in 1975. Carrington had
been a protégé of Averill Liebow at Yale and
was already a leading pulmonary pathologist,

as well as a superb autopsy pathologist who
had no desire to participate in general surgical
pathology.

During that same time period, I called
Klaus Bensch and offered him the opportu-
nity of partnering with me in building the new
Stanford program as a professor of pathology,
the only tenured position I was to offer in cre-
ating the program. My interests in Klaus were
that I knew him and had worked easily with
him on the pulmonary chemodectomas project;
I believed he was deeply principled and that
I could depend on him; he was a broadly ex-
perienced academic general pathologist work-
ing in a first-rate department, with deep knowl-
edge of the discipline; Lucien Rubinstein knew
and thought very highly of him; and he had
a well-regarded research program in electron
microscopy. Klaus had been the first author
on a recent, widely cited paper describing the
marked advantages of tissue fixation with glu-
taraldehyde for EM studies; this paper quickly
became the standard in that field. Klaus was
cordial but cautious and said he had no im-
mediate desire to leave Yale but would think
about it. Unbeknownst to me, Averill Liebow
had only recently accepted an appointment as
professor and founding chairman of the De-
partment of Pathology in the newly established
medical school at the University of California,
San Diego, also effective July 1, 1968, and he
had invited Klaus to join him. It would be some
time before Klaus let me know that he would
join me at Stanford.

Throughout the summer and fall of 1967,
I took every opportunity to consult with col-
leagues about promising young investigators
successfully engaged in contemporary research
who were aspiring to pathology careers. I
discussed possible interest in Stanford with,
among others, Vince Marchesi and Peter Ward
(who was then fulfilling his military obligation
at the WRAIR), but both were my contempo-
raries and uninterested. For my first success,
I was indebted to David Goldthwait, profes-
sor of biochemistry at Case Western Reserve
University and a pioneer in the biochemistry
of DNA damage and repair, who alerted me

16 Korn



PM07CH01-Korn ARI 12 December 2011 7:50

to Errol Friedberg. Errol was a South African
who had completed his medical education and
a portion of his residency in anatomic pathol-
ogy at the University of the Witwatersrand,
come to Cleveland for a third year of residency,
and then taken a postdoctoral fellowship in the
Goldthwait laboratory, where he was complet-
ing a productive two years and establishing
his career-long engagement with DNAses and
their roles in the repair of damaged DNA.
Errol visited me at NIH and made such a posi-
tive impression that I straightaway offered him
an assistant professorship in the new depart-
ment effective July 1, 1968, which Errol equally
quickly accepted. A short time afterward, Er-
rol called me, crestfallen, to tell me that upon
his decision to remain in the United States and
seek citizenship, he had been drafted and would
be reporting to the WRAIR on July 1. He was
elated when I told him I would hold his position
until he could arrive, which he did in January
1971.

Another stroke of fortune occurred when
Henry Kaplan, who had been extremely help-
ful to me after I agreed to come to Stanford
and was especially pleased with the recruitment
of Ron Dorfman, urged me to talk to a 1965
Stanford medical school graduate who had for-
saken further medical training to pursue his re-
search interests in Kaplan’s division of radiation
biology. I interviewed Irving Weissman soon
thereafter and learned that he had committed
to a research career while in high school after
spending a summer working in the laboratory of
the pathologist in his local hospital in Bozeman,
Montana. Irv’s interests were already focusing
on fundamental questions regarding the devel-
opment, maturation, regulation, and function-
ing of the mammalian cellular immune system.
His passion for research and his creativity shone
through in that interview, and I had no hesita-
tion in offering him an assistant professorship
in the new department.

The third young appointee to the research
unit two years later, and also serendipitously,
was David Clayton. David received his PhD
from Caltech in 1970 where, using his mentor,
Professor Jerome Vinograd’s newly invented

methodologies, he discovered by electron
microscopy that some mitochondrial DNA
(mtDNA) in acute myelogenous leukemia cells
was twice the length of that in normal cells,
and that the percentage of cells with elongated
mtDNA increased as the disease progressed,
approaching 100% in so-called blast crisis. At
that time, the very existence of mtDNA was
highly controversial, and David’s observation,
the first example of a change in mtDNA
associated with a pathological condition,
generated a host of fundamental mechanistic
questions and was widely discussed. During his
one-year postdoctoral fellowship at the City
of Hope Medical Center, Clayton explored in
mouse–human fusion cells whether mtDNA
could replicate in the presence of heterologous
nuclear DNA, and he was considering where
to go next to pursue his career. That year,
Vinograd, while on sabbatical leave at Yeshiva
University, met Stan Cohen (later of Cohen–
Boyer patent fame), whom I had befriended
at NIH. Cohen informed Vinograd about the
program I was trying to build at Stanford,
which led Clayton to contact me to arrange a
visit, during which he presented a seminar and
interviewed with my departmental colleagues
and several professors in the Department
of Biochemistry. All the interviewers were
positive, as was I, and I offered David a faculty
appointment. Clayton was indeed early in his
career development, although not that much
earlier than Weissman had been when I first
appointed him, but for the first time I was
questioned by the dean about “the relevance of
this appointment to the pathology program.”

STANFORD III

The Clinical Laboratories

Sometime in late October or November of
1967, I received a (typical) late-night phone
call from Dean Glaser informing me that Stan
Eversole would be leaving Stanford on January
1 to become chief of pathology at the El Camino
Hospital, a well-regarded community hospital
about three miles south of Palo Alto, and that
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he had recruited the director of the SUH clin-
ical laboratory to join him. When I reminded
Glaser that the clinical labs were not my respon-
sibility, he informed me that medicine chair
Halsted Holman had abruptly decided he no
longer desired the responsibility, and the dean
made clear that he expected me to deal with
both problems. I appreciated the urgency of the
matter but was confident that, together, Lucien
Rubinstein, Ron Dorfman, Dick Kempson, and
I could find a solution for surgical pathology,
which we achieved rather promptly in Paul
Miller, a senior pathologist at El Camino Hos-
pital, who did not get along with Eversole and
was happy to agree to cover Stanford’s surgical
pathology service for six months until Dorfman,
Kempson, and I would be on-site. The clinical
laboratory, however, was a major concern, to-
tally unexpected and unplanned for, and a spe-
cialty area in which I had neither past experi-
ence nor contacts. I had begun rather frantically
to ask around when I received a telephone call
from Paul Wolf, who told me that he was a pro-
fessor of pathology at Wayne State University
and either director or associate director of the
clinical laboratory at the Detroit Medical Cen-
ter, and that he would be interested in coming to
Stanford on short notice to help me resolve the
clinical laboratory problem. I knew no one at
Wayne State whom I could immediately con-
tact, so I asked Wolf to send me his CV and
to meet with me in Bethesda for an interview,
which he promptly did. There was always a glib-
ness about Paul that troubled me (and others),
but his references were supportive of his expe-
rience and competency, and in the urgency of
the moment, I told him I would be willing to
appoint him as Stanford’s director of the clin-
ical laboratories but only as a first-term (non-
tenured) associate professor. That he so will-
ingly accepted this demotion further troubled
me, but the situation was acute, and we agreed
to proceed.

Around that same time, I met Howard
Sussman, an MD with a masters degree in
chemistry who, after a year of rotating intern-
ship, spent his two years of deferred military
obligation in Bernard Brodie’s laboratory at

NIH; followed by a year of anatomic pathology
training at Columbia University; and then four
additional years at NIH in the Clinical Cen-
ter’s Department of Laboratory Medicine, first
with George Brecher, chief of hematology and
director of the department, then for most of
his stint with Ernest Cotlove, chief of chem-
istry and deputy director of the department.
Howard came to talk to me with a strong rec-
ommendation from Al Rabson and made a very
good impression. I offered him an assistant pro-
fessorship conditioned on his taking another
year of residency training in pediatric pathol-
ogy so that he could serve our department as
a pediatric pathologist and oversee pediatric
autopsies, which Howard accepted. Howard
was strongly research oriented and would be
a continuously funded investigator and mem-
ber of the department’s evolving research
unit.

During his years at NIH, Howard had de-
veloped keen insight into clinical laboratory op-
erations, and although he did not interfere with
Paul Wolf ’s direction and clinical interactions,
he began to focus on automating SUH’s clini-
cal laboratory operations. Working often with
graduate students of professor of electrical en-
gineering Bernard Widrow, Howard conceived
and directed the successful development in the
early 1970s of a computer-based information
system to capture all clinical laboratory transac-
tions; this system was adopted by the SUH and
remained operational for nearly 25 years. Paul
Wolf was not reappointed at the end of his term
and went to the University of California, San
Diego, in 1974, at which time Sussman became
the laboratory director. We shortly thereafter
received, and would maintain, CAP accredita-
tion, and within the decade, with the enactment
of CLIA I (the Clinical Laboratory Improve-
ment Amendments I regulations) and stringent
Medicare requirements for reimbursement of
clinical laboratory tests, all of the medicine and
pediatrics “splinter labs” became folded in. The
last of these was the Pediatrics Cytogenetics
Laboratory, which, years later, served as a de-
partmental cornerstone in its development of
genetic pathology.
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STANFORD IV

The Early Years, Part I
When my small band of pioneers and I took
up residence at Stanford in July 1968, we
were greatly understaffed and would remain
dependent for several more years on visiting
professors and fellows to help us meet our clini-
cal service and teaching obligations. I had given
notice to the three inherited assistant professors
and moved Lee Rather into a small office to
suitably accommodate his history of medicine
scholarship. David Glick understood that he
could no longer control so much of the depart-
ment’s research space, which he graciously re-
linquished. However, sharing the department’s
sole EM, which he had purchased years earlier
and was now being used largely by one of the de-
parting assistant professors, with Kempson and
Dorfman proved to be very contentious and
was resolved only when I told David that
if the EM could not be shared, it could no
longer remain in the department’s space. The
instrument became an invaluable resource
for the surgical pathology program and was
our only EM until Klaus Bensch negoti-
ated the transfer of his research EM from
Yale.

Kempson and Dorfman swiftly set about
creating a superb clinical service, and the rep-
utation of the department climbed steadily.
We were able to attract a host of top-notch
visiting faculty, many from Commonwealth
countries, especially South Africans, who found
the Bay Area reminded them of “their Cape.”
Dorfman and Kempson brought with them
from WUSTL their fellow, Marshall Kadin,
who stayed with us for several years before ac-
cepting an academic appointment at Boston’s
Beth Israel Hospital, an HMS affiliate. Some
of these visiting faculty, who were invaluable to
our service and teaching programs and to whom
I will remain forever grateful, were (with my
deep apologies to those whose names I have for-
gotten) Robert Archibald from New Zealand;
Mahendra Ranchod, a South African Indian,
who became an assistant professor and later re-
signed to join a nearby private hospital practice;

Klaus Lewin from the United Kingdom, who
stayed with us for six years as assistant profes-
sor before relocating to the University of Cal-
ifornia, Los Angeles, where he made professor
and became internationally renowned for his
work in gastrointestinal pathology; and Ger-
ald Levine, another splendid product of the
University of the Witwatersrand, an outstand-
ing diagnostician and teacher who became as-
sistant professor but, several years later, re-
signed to join a nearby hospital practice, where
shortly thereafter he died from Burkett’s lym-
phoma (in which, ironically, he was an expert).
Also notable were our sabbatical leave visi-
tors, Malcolm Mitchinson and his pathologist
wife, Jean Arnand, from the pathology faculty
at Cambridge University, and Rosemary Mil-
lis, a pathologist from a major London teach-
ing hospital. In our first year, we were greatly
helped by a visiting professor from the Univer-
sity of Manchester (whose name, as I recall, was
George Thompson), who directed our autopsy
service and was a marvelous teacher and col-
league. We tried hard to recruit George, but
these were the years of the Vietnam War, and
he had an 18-year-old son whom he would not
put at risk of being drafted, so he reluctantly
declined our offer and returned to England.

The quality of our residency applicants im-
proved dramatically almost from the begin-
ning, and within several years we were able
to attract trainees of exceptional promise, in-
cluding highly competitive MD-PhDs, whom
we mentored into faculty positions in the
Stanford department and elsewhere. To note
just a few who joined our faculty: Roger
Warnke, who succeeded Ron Dorfman as direc-
tor of hematopathology; Michael Hendrickson,
who succeeded Dick Kempson as co-director
of surgical pathology and obstetrics and gy-
necology pathology; Richard Sibley, who be-
came director of renal pathology and also co-
director of surgical pathology; Jeffrey Sklar, an
MD-PhD who, after two years of residency,
took a two-year research fellowship with Paul
Berg, returned to the pathology department
as assistant professor, and became the first to
use DNA restriction mapping to determine the
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clonality of a variety of morphologically
ambiguous lymphoproliferative disorders and
thereby distinguish the malignant from the
benign (Sklar was recruited to Brigham and
Women’s Hospital by my dear friend and
fierce competitor, the late Ramzi Cotran);
Michael Cleary, who trained with Sklar and be-
came Stanford’s associate chair for experimen-
tal pathology; Eugene Butcher, who trained
with Irv Weissman and is now a professor and
a leading expert on vascular adhesion biology;
and Robert Rouse, who also trained with Irv
Weissman and is now associate chair for the
laboratory services at the PAVAMC.

A trainee among this group who merits spe-
cial mention is Margaret Billingham, an English
general practitioner who retired from practice
to raise her children and then decided to pursue
training in pathology when she and her husband
emigrated to the San Francisco Bay Area. Her
husband became a senior scientific program
director at the National Aeronautics and Space
Administration’s Ames Research Center at
Moffett Field outside San Jose, and she entered
the pathology residency at the PAVAMC.
Margaret developed a strong interest in cardiac
pathology and worked closely with Norman
Shumway’s cardiac transplantation team to
establish the endomyocardial biopsy as a
dependable detector of very early cardiac re-
jection. Her meticulously documented studies
of these biopsies led to the development and
universal acceptance of the Billingham scale
of histopathological changes and dramatically
transformed the early detection and clinical
management of cardiac rejection and, thereby,
the survival of transplanted hearts.

During these early years, there were two is-
lands of relative stability: the laboratory service
in the closely affiliated PAVAMC, mentioned
above, and the neuropathology laboratory, di-
rected by the late Lucien Rubinstein, who was
already well known and attracted outstanding
neuropathology residents as well as rotating
neurosurgery, and sometimes neurology,
residents. Many of Lucien’s trainees went
on to distinguished academic careers; they
include, among others, Sam Ludwin, professor

at Queen’s University; Stephen DeArmond,
professor at the University of California, San
Francisco; and Bernd Scheithauer, professor
at the Mayo Clinic. Lucien, as noted above,
served as the acting chairman during my
commuting year and continued to be a trusted
colleague to whom I could always turn for wise
and unvarnished advice. Lucien was assisted in
directing his program by Mary Herman, who
had completed her pathology and neuropathol-
ogy training at Yale, come to Stanford as a
neuropathology fellow, and then joined the fac-
ulty as assistant professor; she rose to associate
professor and ultimately married Lucien and
led him to the University of Virginia in 1981.

The Early Years, Part II: Medical and
Graduate Student Education

When the Stanford medical school relocated to
the university campus, it instituted a five-year
curriculum, known as the five-year plan, for
which it became renowned. Upon admission,
each of the 60 medical students was assigned
a desk in the teaching laboratories that would
be his or her home for the first three years.
The basic science courses were taught with sub-
stantial laboratory components that engaged
the students in research problem solving re-
quiring the use of contemporary methodolo-
gies, such as purification of DNA from cellu-
lar extracts by cesium chloride buoyant density
ultracentrifugation, purification of proteins by
column chromatography, isolation and study of
the properties of microbial mutants, and so on.
The pathology course filled the traditional hun-
dreds of hours with substantial histopathology
laboratory instruction as well as participation in
autopsies. This was the curriculum that existed
when I accepted my appointment, but during
my commuting months, the Vietnam War was
creating chaos on major university campuses,
with daily demonstrations and sit-ins led by
students and faculty aimed at overturning per-
ceived institutional authoritarianism and long-
established academic traditions and promoting
an affirmative action agenda. Stanford was not
exempted, and during 1967–1968, the Stanford
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medical school faculty senate, for reasons that
I never understood (other than to be fashion-
able), voted to abandon the acclaimed five-year
plan, eliminate most laboratory instruction, and
sharply reduce the number of required hours al-
lotted to the basic science departments. Thus,
upon my arrival pathology had been allocated a
grand total of 50 hours of instruction for gen-
eral and systemic pathology!

The faculty and I debated long and hard
about how we would deal with this meager al-
lotment and finally designed a course that we
dubbed the 50-hour wonder. But at the same
time we agreed to offer new elective courses in
autopsy and surgical pathology, which proved
to be very popular and attracted many students
in each class. So while adhering to our 50-
hour core allotment, we succeeded in expos-
ing what became probably a majority of the
students to in-depth, interactive pathology ex-
periences. These experiences were enthusiasti-
cally received and conveyed, in our view, a much
deeper and more relevant experience in pathol-
ogy than had the earlier required curriculum.

Given the many challenges we faced, I
decided that we did not have the resources
to attempt to develop a PhD program in
pathology. However, for those faculty who
joined our research unit, Stanford already had
in place a number of interdepartmental and in-
terschool, federally funded training programs,
some for both predoctoral and postdoctoral
students. These programs included interschool
programs in biophysics, immunology, and
neurosciences, all of which granted PhDs. In
addition, Stanford’s medical school had been
an early recipient of an NIH-funded medical
scientist training program (MSTP) award that,
over the years, attracted many of our very best
medical school applicants. Pathology research
faculty became very active participants in the
MSTP: David Clayton joined the MSTP
committee shortly after his arrival and directed
the program from 1978 to 1996. In 1972,
following enactment of the National Cancer
Act that launched President Richard Nixon’s
war on cancer, I applied for and received
Stanford’s only tumor biology training grant,

which provided support for both predoctoral
and postdoctoral students. Coincident with
receipt of the award, I established the Labo-
ratory of Experimental Oncology to embrace
the department’s basic research faculty and
successfully petitioned the university senate
to approve a new PhD-granting training
program in tumor biology, which I directed
with an executive committee for 12 years, and
which we shaped to be as similar as possible
to the MSTP. Indeed, over time, the graduate
students in both training programs became
well-nigh indistinguishable. In addition, the
tumor biology program offered postdoctoral
positions, perhaps as many as 12, that became
intensely competitive. As a result of these two
training programs, the pathology department
became well stocked with superb graduate stu-
dents, many but not all of whom sought double
degrees, and postdocs, all of whom were typi-
cally highly interactive and greatly enriched the
department’s research culture, cohesiveness,
competitiveness, and productivity.

The Early Years, Part III:
Basic Research

All of the initial cadre of basic research faculty
were very young and selected largely on the ba-
sis of their promise, and all of them exceeded
my fondest expectations, becoming professors
at Stanford and leaders in their respective fields.
David Clayton’s laboratory made major contri-
butions to our understanding of the structure,
replication, and repair of mtDNA and proved
to be a popular attraction for graduate students,
who themselves went on to illustrious scientific
careers. David contributed important services
to the medical school, serving as director of the
MSTP for two decades, as deputy director un-
der Paul Berg, and as my trusted decanal desig-
nate on the executive committee that oversaw
the construction, programming, and occupancy
of the Beckman Center for Molecular and Ge-
netic Medicine, at the time the largest and most
expensive research structure on the Stanford
campus. David left Stanford in 1996 to join the
Howard Hughes Medical Institute (HHMI),
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where from 2001 to 2007 he was vice presi-
dent and chief scientific officer. He has now
returned to research, directing his own labo-
ratory at the HHMI’s Janelia Farm Research
Campus, where he continues his studies of mi-
tochondria. Errol Friedberg’s laboratory made
many seminal contributions to illuminating the
molecular processes involved in the repair of
DNA damage, and Friedberg’s 1995 textbook,
DNA Repair and Mutagenesis (30), has become a
classic. In 1990, Errol left Stanford to become
professor and chair of pathology at the Uni-
versity of Texas Southwestern Medical Center,
where he built a first-rate program. Since 1992,
Friedberg has authored seven books, most re-
cently a well-received biography of Sydney
Brenner, a giant in molecular biology; Errol
recently stepped down from his chairmanship
to become a full-time author. Irv Weissman,
one of the most imaginative and creative sci-
entists I have ever met, has arguably had the
most spectacular research career of any of us,
making seminal contributions in every area of
study to which he turned and opening several
new fields of scientific exploration. More than
any of us, Irv trained not only graduate students
and fellows but also pathology residents, several
of whom are now professors at Stanford and
elsewhere. Irv remains as engaged (and over-
committed) as ever, serving Stanford as director
of the Institute for Stem Cell Biology and Re-
generative Medicine and, until very recently, as
director of the Comprehensive Cancer Center.

My own laboratory at Stanford was initially
funded with a grant from what was then known
as NIAMD and focused on continuing my bac-
teriophage studies, and I was fortunate to have
some terrific fellows and an excellent techni-
cian, but with so much of my time consumed by
launching the new department, only a few pub-
lications resulted (31, 32). More importantly,
my attention was increasingly shifting to hu-
man DNA polymerases. I did not attempt to
renew the NIAMD grant, but rather in 1972 I
applied for and received a substantial new grant
from the NCI to fund the polymerase research.
The seminal event for my future research was
the arrival in my lab of a postdoctoral fellow

from Gil Ashwell’s laboratory at NIH, Teresa
S.-F. Wang, a superb biochemist, who stayed
with me for my remaining 12 years as chairman.
Teresa gradually morphed from trainee to col-
league with faculty appointments in Stanford’s
research faculty line, mentored my students and
fellows, and oversaw the day-to-day operations
of my laboratory. After I became dean in the fall
of 1984, I realized sadly within a few months,
in spite of my determined efforts, that the de-
mands of my decanal calendar were preventing
me from maintaining a significant presence in
my research lab, and I successfully petitioned
the NCI to conduct a site visit to review my
recommendation that Teresa become principal
investigator and take over my grant. After espe-
cially careful consideration (in May 1984, I had
been appointed chairman of the National Can-
cer Advisory Board), NCI agreed, and Teresa
went on to lead the laboratory and mentor her
own students and fellows with great distinction,
until she decided to retire in 2010–2011. Dur-
ing the late 1980s, the department put Teresa
up for promotion to full professor in the aca-
demic regular line, and I was very pleased to
see her receive this well-deserved recognition.
During my years as principal investigator, my
laboratory purified both DNA polymerases α

and β to homogeneity; extensively character-
ized their very different enzymatic properties;
created the first monoclonal antibody to poly-
merase α; and demonstrated that polymerase α

was the mammalian “primase” responsible for
the initiation of DNA replication, an assign-
ment of biological function that has become
generally accepted in the following years. The
publications describing this body of work, and
recognizing the invaluable contributions of my
students and fellows, are References 33–76.

The initial research cadre put its unique
stamp upon the program, and in subsequent
years their legacy of quality and accomplish-
ment would continue to attract outstanding ba-
sic scientists into the department. The first,
as I recall, was Gerald Crabtree, who arrived
in 1984–1985, shortly before I became dean.
Gerry, whom I had first met during his two-year
stint in the pathology laboratory at NIH, was on
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the pathology faculty at Dartmouth University,
where he had developed a splendid record of
research achievement, including most recently
being involved in cloning the human fibrinogen
gene and closing in on the gene for protein C.
Gerry dropped into my office one day and casu-
ally announced that he would like to relocate to
Stanford, and I offered him a faculty position
with the understanding (to ease his appoint-
ment) that in addition to pursuing his research,
he would oversee the coagulation section of the
clinical lab—which he did for a time. Many oth-
ers followed, as is evident in the department’s
current roster, among them Andrew Fire, who
in 2006 would share with his former University
of Massachusetts collaborator, Craig Mello, the
2006 Nobel Prize in Medicine for their discov-
ery of RNA interference.

STANFORD V

The Stanford University Blood Bank

When I arrived at Stanford in 1968, the SUH
obtained most of its blood supply from two
community blood banks to the north, whereas
the PAVAMC obtained its blood from the re-
gional American Red Cross (ARC) Blood Bank
headquartered in San Jose. F. Carl Grumet had
completed his residency in internal medicine
at Stanford and trained as a clinical associate
at NIH in transfusion medicine before return-
ing to Stanford as an immunology research
fellow with Hugh McDevitt. Observing that
Stanford’s endogenous blood components pro-
gram was not up to the standards employed by
NIH and other front-rank institutions, Carl in
1970 accepted Paul Wolf ’s invitation to be-
come (part-time) director of the small blood
component section of the clinical laboratory. In
1971–1972, while a senior fellow and instruc-
tor in hematology, Carl convinced the divi-
sion head, Stanley Schrier, that Stanford should
establish its own full-service blood bank for
both clinical and research purposes. Negoti-
ations ensued between SUH, the Division of
Hematology, and the ARC that led to the open-
ing in 1973 of the Stanford–Red Cross Blood

Center with salaries for both a medical director
and a scientific director. Grumet, then an as-
sistant professor in hematology, became medi-
cal director, as well as director of the Stanford
Transfusion Service and of the newly created
Stanford Tissue Typing Laboratory. These du-
ties, combined with clinical attending respon-
sibilities, proved too many, so Carl was very
receptive to my suggestion that he accept a
joint appointment in pathology, and in 1974 he
joined the department full-time. It was by this
convoluted sequence that blood banking, the
transfusion service, and tissue typing became
pathology laboratory services.

The Stanford–ARC partnership, launched
in good faith with great hope, proved intol-
erably chafing because of the fundamental
divergence of mission and goals. The ARC was
entirely service oriented, not research oriented;
indeed, local innovation was discouraged by
the fact that no improvements in processes or
procedures could be introduced into practice
without going through a lengthy, tedious, and
dulling process of national review and approval.
For example, Stanford introduced testing for
the first hepatitis B antigen (the Australia anti-
gen) and for cytomegalovirus in blood intended
for use in premature infants, both without
ARC approval. Not surprisingly, by 1977, Carl
had begun to press me to support Stanford’s in-
dependence. During this same period, with my
concurrence, he began to quietly recruit his for-
mer hematology faculty colleague, Edgar En-
gleman, who in mid 1978 joined the pathology
faculty as assistant professor and assistant direc-
tor of the blood bank and transfusion service.

The gestation of the Stanford University
Blood Center proved to be extraordinarily
difficult, unpleasant, and hurtful. If it were not
for my own unwavering conviction that a fully
academic program would provide pathology
with a unique platform for top-rank research
and training, as well as the opportunity to
enhance the quality of patient services and be
more responsive to some of the unique needs of
Stanford’s clinical programs, it never would
have happened. When the ARC realized we
were serious, they erupted in fury, attacking
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Carl’s integrity, as well as my character,
competence, and judgment in standing by him.
In those days, almost everyone’s mother had
rolled bandages or volunteered other services
for their local ARC chapters during World War
II, and the national ARC began repeatedly call-
ing the president, the provost, and the wives of
Stanford University trustees to complain that
their pathology chair was leading a vicious
campaign to defame and undermine that great
American institution. The vice president for
medical affairs, the provost, and the president,
as well as key trustees and hospital board
members, were shaken by the ARC assault,
and I was repeatedly challenged to explain
to them why creating a fully independent
Stanford blood center was such an important
academic objective to be worth all of this
tumult, negative feeling, and adverse publicity.
In this climate of hostility and threats, the
challenge of developing a viable business plan
for the independent operation and selling it
both to the SUH and the Stanford University
Board of Trustees naturally became even more
challenging. But we persisted, and in the end
we succeeded. Crucial to the deal was my agree-
ment that all financial risks from operating
the Stanford Blood Center would rest entirely
with the department, but correspondingly, any
net revenue generated would remain within
the Stanford Blood Center. Accordingly, the
Stanford Blood Center opened its doors in
1979–1980 in refurbished space on Welch
Road as a wholly owned and operated service
center of the Department of Pathology.

The importance and value of this academic
investment probably would never be more vis-
ible or publicly apparent than during the early
years of the AIDS pandemic, which was already
erupting in the Bay Area during the late 1970s
and early 1980s. At the time, the causative
agent was unknown, as were its modes of trans-
mission; the virus had yet to be isolated, and it
would be several more years before it became
conclusive to the skeptics (the very worst of
whom were the blood bankers) that the disease
was being transmitted by transfused blood and
products. But basic research had identified the

devastation wrought by the causative agent on
certain populations of lymphocytes and the
resulting alteration of the T4/T8 ratio, and
Ed Engleman, who in his research had pre-
pared monoclonal antibodies specific for each
lymphocyte type, convinced Carl and the
SUH administration and board that it would
be prudent for the blood bank immediately
to begin assessing this ratio prospectively in
all donors, as well as in all stored blood and
components, and not to use any that showed
a predetermined abnormal value. For a long
time, the Stanford Blood Center was the only
one in the world performing this test, and we
were publicly derided by many competitors and
commentators for charging transfused patients
an added expense for a test of “merely academic
value.” Several years later, with HIV isolated
and a specific antibody test commercially avail-
able, Ed and Carl had all of the Stanford bank’s
stored aliquots retested and proved that we had
not transfused a single HIV-positive specimen.
No other blood bank in the world could make
that assertion because, indeed, HIV had been
transmitted stubbornly and promiscuously
via transfusions to hundreds of thousands of
unwitting recipients. Ed and Carl also demon-
strated that our indirect screening test had
been, as we would have hoped, overcautionary
because not all of the nonused samples proved
to be HIV positive. (For those in the trade, the
home-brew test proved 100% sensitive but less
than 100% specific.) The work of the Stanford
Blood Center was singled out for praise in
the best-selling book And the Band Played On,
published by Randy Shilts in 1987, which is
the authoritative description of the eruption
and the havoc wrought by the AIDS pandemic
in the Bay Area.

STANFORD VI

Laying the Financial Foundation

Soon after our arrival, Dick, Ron, and I
launched an intensive effort to raise aware-
ness of our rejuvenating department among
medical professionals in the Bay Area. We
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became active participants in the monthly
South Bay Pathology Society meetings that en-
abled us to interact with the pathology staffs
of most of the hospitals in the Bay Area, and
from those interactions we began to develop
what became, over time, a very rich and robust
surgical pathology consultation service that ex-
tended nationally and internationally. All of the
consultation submissions were accessioned and
used as teaching material, and the specimens
added great diversity and complexity to the ma-
terials routinely submitted from the Stanford
clinical services. My agreement with Dick and
Ron was that the revenues accruing from the
consultation service would remain in a surgi-
cal pathology consultation account under their
control and could be used to enrich their pro-
gram as they saw fit, but could not be used for
faculty compensation or bonuses. This arrange-
ment remained unaltered through my term as
chair and was a wonderful resource for enhance-
ments of the surgical pathology program.

My interactions with the South Bay Pathol-
ogy Society soon got me involved with the
California Society of Pathologists (CSP), and
I agreed to serve on the CSP board for three
years. In that role, I became very interested
and enlisted Dick Kempson in the idea of redo-
ing the current procedural terminology (CPT)
charge codes for surgical pathology to make
them more accurately reflect pathologists’ ac-
tual effort in reading specimens (e.g., extra sec-
tions, special stains, cytochemistry, electron or
fluorescence microscopy). The traditional CPT
codes had never paid serious attention to this
matter because the contracts of most practicing
pathologists were structured as a percentage of
clinical laboratory revenues, and they had no
reason, or were forbidden by their contract, to
charge for their tissue pathology work. Because
the Stanford department did not have such a
contract, Dick and I became very interested
in trying to catalyze a major rethinking of the
anatomic pathology CPT codes. To synopsize
a huge amount of “extracurricular activity,” we
generated a totally revised set of charge codes
and shepherded the revision through the South
Bay Pathology Society and then, to our surprise,

through the CSP at its annual fall convention.
At that point, we had won the support of the
state’s pathologists, and my next stop was to be
at the annual meeting of the CAP, to which I
had recently been elected a Fellow, where I had
to meet with the CAP’s CPT code committee.
That proved to be a totally frustrating interac-
tion with a group of ultraconservative, closed-
minded practitioners who were earning good
livings and were utterly opposed to consider-
ation of any change in the current pathology
codes or charging practices. They were doing
just fine with percentage contracts, thank you,
and would countenance no tinkering with the
system.

With that reality check, soon after Howard
Sussman took over as clinical laboratory direc-
tor, I enlisted his help in building a profes-
sional fee structure for every clinical labora-
tory test. Earlier, I had consulted with the Blue
Shield carrier for northern California and with
Stanford’s Medicare intermediary and learned
that no pathologist in northern California had
implemented such a charge system but that
one pathology group had done so in southern
California, and their charges were accepted by
their Medicare intermediary and Blue Shield.
Howard and I put together a very conserva-
tive charge schedule structured around what
we thought was a reasonable measure of the
pathologist’s work; thus, high-volume auto-
mated tests had charges of pennies per unit,
whereas tests requiring more direct profes-
sional oversight and interpretation received ap-
propriately higher charges. The SUH admin-
istration found this schedule acceptable; my
larger problem was selling it to the Faculty
Practice Plan (FPP), on whose billing operation
the burden of processing this very high volume
of largely tiny charges would fall. There was a
goodly amount of push back from the FPP ad-
ministration and my fellow service chiefs, but
in the end the charge system was implemented.
For the first time, the pathology department
began to have a dependable executive fund of
substance, and in time, it became the largest ex-
ecutive fund of any clinical department. Upon
its establishment, I took steps to have the
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executive fund registered in the university’s
books as a departmental endowment to try to
ensure that no medical dean or vice president
for medical affairs would be able to invade it.
This action certainly did not endear me to the
medical school’s administration!

Nearly a decade later, shortly before, un-
wittingly, I was to become dean, I met privately
with then-SUH director Sheldon King and
proposed that the department would be willing
to cease charging separate professional fees on
clinical laboratory tests, which confused pa-
tients and generated complaints to the hospital;
eliminate the FPP billing burden and expense;
and allow the SUH to fold the professional fee
into a single hospital charge for a laboratory
test—if King would guarantee me by contract
that he would turn over to the department
the percentage of SUH’s total laboratory
revenues that was represented by the current
professional fees. Although my recollection
is hazy, I think that the proposed deal, at the
outset, would flow approximately 3.0–4.5%
of the SUH’s laboratory revenues to the
department.

To my pleasure and utter surprise, King
readily agreed, and in 1984, for the first time,
Stanford’s Department of Pathology obtained
a percentage contract that would remain in ef-
fect at least throughout my ensuing deanship
and generate a very substantial executive fund
for the department’s continuing academic in-
vestment and enrichment.

CONCLUDING COMMENTS

Reminiscences are by definition intensely per-
sonal. I imagine any one of the small group

of pioneer faculty who joined me in creating
the new department of pathology at Stanford
might remember the events I describe some-
what differently and possibly choose different
emphases. My recollections of events that oc-
curred 44 years ago were greatly refreshed by
my visit to the department in early January, and
I am grateful to Steve Galli for his arrangements
and splendid hospitality.

As I look over what I have written, I am im-
pressed by how many key pieces of the plan
seemed to fall into place by happenstance and
good fortune. Especially astonishing from this
distance is that I was able to find such out-
standing “youngsters” and, with but a sin-
gle tenured appointment ab initio, assemble
a collection of quite diverse individuals who
bonded and worked together to create, essen-
tially de novo, one of the top-ranking and ad-
mired departments of pathology in the world.
Of course, the times were propitious: As David
Clayton put it when I spoke with him recently
(I paraphrase), it was a special time, a once-
in-a-lifetime opportunity to do really funda-
mental work with small teams—and funding
was accessible. The department was very close
and very supportive, like a family. And Errol
Friedberg felt similarly—the department was
already gaining a great reputation, ahead of
its time—being there when it was taking off
was exhilarating. The program was small, ag-
ile, collaborative, and enjoyable; it broke out of
the mold of service focused with a few token
research PhDs; there was great esprit and ex-
cellent collaboration—we were like family. To
all those who undertook the cross-continental
voyage with me into the largely unknown, I re-
main forever grateful.

NOTE ADDED IN PROOF

After submitting this manuscript, I was notified by Steve Galli that on June 9, 2011, the Board
of Trustees of Stanford University had approved the establishment, by the Stanford Department
of Pathology, of the David Korn, MD, Professorship of Pathology in recognition of my “many
contributions to the Department of Pathology, the medical school, and the broader pathology
community and [that] pays tribute to his unwavering support of experimental pathology as a
cornerstone of the discipline and its future advance.” I am truly honored, and delighted that the
first incumbent will be Gerald Crabtree.
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