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The money generated from 
Dr. Doisy’s patents on 
estrogens has been 
used for the benefit of 
our Department and 
the School of Medicine 
through a foundation that 
is today worth over $100 
million. His professional 
accomplishments were 
honored with a 1944 
Nobel Prize.

The history of any academic 
department is written by each and 
every faculty, staff, and trainee. 
However, as the Edward A. Doisy 
Department of Biochemistr y and 
Molecular Biology at Saint Louis 
University School of Medicine 
enters its 90th year, it is remarkable 
to note that the Department has 
only recently recruited its fourth 
chairman since it began. In this 
essay, we offer a brief history of the 
department through an account of 
these remarkable leaders and their 
contributions to biochemistr y and 
to the growth of our department.

1924-1965
In 1919, Edward Doisy (See 

Figure 1), a young Harvard graduate, 
was hired by Dr. Philip Shaffer as 
Assistant Professor of Biological 
Chemistry at Washington University 
in St. Louis based solely on his 
affiliation with Otto Folin, Shaffer’s 
former mentor. Four years later, 
Dean Hanau Loeb from Saint Louis 
University called Shaffer over the 
phone to offer Doisy a professorship, 
a position that Doisy would accept at 
Shaffer’s insistence. In January 1924, 
the Department of Biochemistry was 
founded in the Medical School at 
Saint Louis University with Doisy as 
its first chair.

While still at Washington 
University, Dr. Doisy had started 
collaboration with Edgar Allen 
in the Anatomy Department 
that culminated in the landmark 
localization, extraction, and 
partial purification of an ovarian 
hormone. After moving to Saint 
Louis University, Doisy became 
convinced that isolation of the 
hormone would require processing 
of large quantities of biological 
specimens. He commissioned 
from a local metal concern a 
large scale continuous extractor 
for approximately $150. When 
it was finished, the bill was $750 
– roughly the yearly salar y of a 
junior professor in those days. 
When Doisy took the bill to Dean 
Loeb, he expected to be fired. The 
Dean did blink twice but approved 
the purchase. Dean Loeb died in 
1927 and unfortunately could not 
witness the extraordinary returns 
on the investment that he had 
made by paying that bill. Between 
1929 and 1936, Doisy discovered 
and isolated estron (1929), estriol 
(1931), and estradiol (1936), 
heralding the pharmacology of 
female sex hormones. Dr. Doisy 
and his junior colleague (and first 
PhD student) Dr. Philip Katzman, 
assigned the patents from these 
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discoveries to Saint Louis 
University in 1955 in 
return for the generosity 
of Dean Loeb. The money 
generated from Doisy’s 
patents on estrogens has 
been used for the benefit 
of our Department and 
the School of Medicine 
through a foundation 
that is today worth over 
$100 million. Half of the 
buildings in the medical 
school bear the Doisy name, 
including the state-of-the-
art Doisy Research Center, 
an $82 million modern 
construction that houses 
the entire Department 
of Biochemistr y and 
Molecular Biology and 
several scientists from other 
basic science and clinical 
departments.

The discovery of estrogens did not mark the 
zenith of Doisy’s career. After three years of efforts 
using the large-scale continuous extractor that led 
to the isolation of estrone, Dr. Doisy succeeded in 
the extraction and synthesis of vitamin K from alfalfa 
and putrefied fish meal in 1939. When the Nobel 
Committee resumed its activities in 1944, after a hiatus 
of five years due to World War II, the 1943 Nobel Prize 
in Physiology or Medicine was shared by Doisy and 
Henryk Dam for the synthesis and discovery of vitamin 
K, respectively. 

Dr. Doisy’s commitment to the growth and 
development of the Department he founded was met 
with challenges, of course, and perhaps none as great as 
the Great Depression that gripped the country in the 
early and mid-thirties. Dr. Harold Katzman, one of Dr. 
Doisy’s early faculty appointments, recalled that during 
this difficult time, he was summoned to Dr. Doisy’s 
office and told that there were no funds to pay faculty 
salaries. When asked (several decades later) how he 
reacted, Dr. Katzman responded: “I felt lucky. At least I 
had a job.” 

Dr. Doisy remained at Saint Louis University as 
chair of the Department of Biochemistr y until his 

retirement in 1965. The 
Department of Biochemistr y 
was renamed the Edward 
A. Doisy department in his 
honor in 1955. 

Dr. Doisy died in 
1986 at the age of 92. 
Doisy’s extraordinary 
accomplishments as a 
scientist, educator, and 
member of the Saint Louis 
University community have 
shaped a legacy of excellence 
and dedication that continues 
to inspire to the present day.

1965-1982
Robert E. Olson, 

MD, PhD (See Figure 2), 
succeeded Dr. Doisy as 
chair of the Biochemistr y 
Department in 1965. This 
represented a homecoming 

of sorts for Dr. Olson, as he received his PhD training 
in the Biochemistr y Department from 1939 to 1944. 
He returned to his alma mater having achieved 
national prominence as a leader in clinical nutrition 
research at the University of Pittsburgh. For this 
research, he received the McCollum Prize from the 
American Society of Nutrition. In his seventeen years 
as chairman at Saint Louis University, Dr. Olson 
maintained a vigorous research program that was 
continuously funded by multiple NIH research grants. 
In addition to holding leadership positions in the 
Biochemistr y and Nutrition Societies and ser ving as 
editor to the American Journal of Nutrition, he ser ved 
(1967-77) as Director of the Anemia and Malnutrition 
Center in Chiang Mai University in Thailand. He 
obtained a multi-million dollar grant to build the 
Center to study protein-calorie malnutrition in 
northern Thai children and recruited a clinical faculty 
contingent to ser ve on its staff.

Dr. Olson also championed clinical nutrition as 
an important part of physician training. He initiated 
the AOA Medical Student Research Forum for 
SLU medical students to achieve local and national 
recognition for their research. He also initiated the 
student-sponsored Wendell Griffith Lectureship in the 

Figure 1: Edward Doisy, MD
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taught courses in the CMB 
program and many CMB 
students received their 
PhDs under the direction of 
Biochemistr y Department 
faculty.

An anecdotal story 
illustrates Dr. Olson’s 
mission-oriented approach 
to problem-solving: Once, 
Dr. Olson wanted to enter 
one of his laboratories in 
the medical school but the 
door was locked and he 
did not have the key to it. 
He called security and an 
officer showed up with a 
large ring of keys.  However, 
the officer found that none 
of them opened the door. 
When the officer reported 
this to him, Dr. Olson 
demanded that he shoot the 

lock on the door to open it.  Instead, the officer went 
back to his office and found the key to open the door.

Dr. Olson is remembered as a charismatic leader 
and an excellent educator. The causes he championed 
were for the good of the research and teaching mission 
of his Department and its members. In 1982, Dr. 
Olson was recruited to the University of Pittsburgh. 
He died on August 11, 2011, in Boston, Massachusetts, 
at the age of 92. Dr. William Longmore ser ved as 
acting chair of the department for 18 months after Dr. 
Olson’s departure until Dr. Sly was recruited as the 
next permanent chair.

1984-2010
William S. Sly, MD, (See Figure 3), succeeded 

Dr. Olson as chair of Biochemistr y in 1984. Like Dr. 
Olson, Dr. Sly was a Saint Louis University graduate, 
receiving both his bachelor’s and medical degree at the 
University. Since Dr. Sly had started his independent 
career as a lambda bacteriophage geneticist, before 
moving into the genetics, biochemistr y, and cell 
biology of human inherited disease, he brought a first-
hand appreciation of the role of both basic biomedical 
research and translational research to his plans for the 
Department.

department, and the Wendell 
Griffith Book Award for 
graduating medical students.

Dr. Olson presided 
over the expansion of 
the Department to 18 
faculty members, national 
recruitments to fill these 
positions, and successful 
efforts to attract national 
funding to support their 
research. Also of note is 
that Dr. Olson hired the 
first female faculty in the 
Department, Drs. Anna 
Marie Weber and Claudette 
Klein. He renovated a great 
deal of old space formerly 
housing the Chemistr y and 
Biology Departments in the 
Medical School Building 
and transformed them into 
modern and well-equipped 
laboratories. He also was involved in the design of the 
state-of-the-art laboratories in the Doisy Research 
Wing of the Medical School building occupied by the 
Biochemistr y Department.

Dr. Olson inherited a Biochemistr y training grant 
for graduate students and postdoctoral fellows when 
he succeeded Dr. Doisy as chairman. When the NIH 
shifted its support to multidisciplinary training, he and 
one of his faculty appointees, Dr. William Longmore 
(as principle investigator), obtained a pulmonology 
training grant for graduate students, medical students, 
and postdoctoral fellows from the National Heart and 
Lung Institute. That grant supported translational 
research with members of the Biochemistr y 
Department and clinicians from the Pulmonary 
Division of Internal Medicine. 

Dr. Olson grasped the significance of the molecular 
biology revolution, and recruited the first molecular 
biologists to the department at a time in the sixties 
when they were in such great demand that they 
were difficult to find and land. He promoted the 
establishment of a separate training program in Cellular 
and Molecular Biology at the School of Medicine, 
which was supported for over two decades by NIH 
training grants. Most of the departmental faculty 

Figure 2: Robert E. Olson, MD
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Dr. Sly arrived 
having already achieved 
international distinction 
from his work on 
lysosomal storage 
diseases. He identified 
and characterized 
the first patient with 
beta-glucuronidase 
deficiency, also known as 
mucopolysaccharidosis 
VII or “Sly 
Syndrome.” For these 
groundbreaking studies, 
he was inducted into the 
National Academy of 
Sciences in 1989. 

Very few physicians 
have described the 
first defining case of 
a genetic disease, but 
Dr. Sly has accomplished this twice in his career. In 
1983, Dr. Sly showed that patients with a curious 
syndrome of renal tubular acidosis, osteopetrosis, 
and cerebral calcifications suffered from a deficiency 
in the enzyme carbonic anhydrase II. His laborator y 
at Saint Louis University School of Medicine cloned 
and characterized many members of the carbonic 
anhydrase gene family, and generated mouse deficiency 
models. In the course of this work, Dr. Sly and his 
colleagues solved the first X-ray cr ystallographic 
structure of a membrane-bound carbonic anhydrase, 
CA XII, an enzyme implicated in tumor progression. 
In 2009, Dr. Sly published the first data linking 
mutations in carbonic anhydrase IV to an autosomal 
dominant form of retinitis pigmentosa. Most recently, 
as an extension of his interest in carbonic anhydrase, 
Dr. Sly is collaborating with a local biotechnology 
company to develop an enzyme-based carbon capture 
device to reduce the atmospheric emission of carbon 
dioxide.

In the 1990s, Dr. Sly added a third research 
program in hemochromatosis, the disorder of iron 
overload. He was the first to demonstrate that 
functional loss of the human hemochromatosis 
gene product, HFE, causes hemochromatosis by 
generating the knockout mouse. Research directed 
by Dr. Sly provided the molecular link between HFE 

and iron metabolism 
by demonstrating that 
HFE protein associates 
with the transferrin 
receptor. He also led the 
project that determined 
the molecular basis for 
the most frequent HFE 
gene mutation causing 
hemochromatosis. As an 
extension of this work, 
Dr. Sly contributed to the 
discovery that functional 
loss of HFE led to 
inadequate production 
of the iron regulatory 
hormone hepcidin. 
The recognition of this 
relationship between 
hemochromatosis and 
hepcidin expression has 
helped to bring about 

a fundamental rethinking of how the body regulates iron 
absorption and distribution.

Dr. Sly’s commitment to principles of fairness, 
justice, and integrity were most obviously manifested in 
the circumstances that brought to light a pitfall in the legal 
system’s willingness to rush to judgment. In 1991, a St. 
Louis jury convicted Patricia Stallings of first-degree murder 
for poisoning her infant son with antifreeze, and sentenced 
her to life in prison without the possibility of parole. Upon 
seeing the purported evidence as described in a televised 
episode of “Unsolved Mysteries,” Dr. Sly recognized that 
the blood test used by the commercial laboratory was 
incapable of excluding an inherited metabolic disorder. 
Despite skepticism from those who were otherwise 
convinced of the jury’s conclusion, Dr. Sly ordered his 
Department’s metabolic screening lab to conduct additional 
tests. The results pointed conclusively to a genetic disease, 
methylmalonate acidemia, which causes symptoms that 
overlap those of ethylene glycol poisoning. Dr. Sly wrote up 
these findings, which were forwarded to the prosecuting 
attorney in the case. His letter was crucial to the dismissal 
of the murder charges, and the innocent mother was 
released from incarceration.

Dr. Sly served for 20 years as co-editor for three 
successive editions of the definitive resource in clinical 
genetics, The Molecular and Metabolic Bases of Inherited Diseases. 
He has also served on the editorial boards of numerous 

Figure 3: William S. Sly, MD
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Medicine enjoyed major 
improvements on the 
campus during the past 
20 years under University 
President Father 
Lawrence Biondi, with the 
replacement of a block of 
city street that ran though 
campus by a pedestrian 
mall and the return of 
several surface parking 
lots to green space. Dr. 
Sly’s motto throughout his 
administration was “What 
a great place to work!” 
He did his best to make 
this motto a reality for the 
faculty in the Department.

2010-present
Enrico Di Cera, MD 

(See Figure 4) assumed 
the chairmanship 
of the Edward A. 
Doisy Department of 

Biochemistry and Molecular Biology in January 2010. 
His arrival marked a return of this position to an 
internationally recognized leader in the biochemistry 
of coagulation. Dr. Di Cera’s work has opened 
important new frontiers in the control of coagulation 
in thrombosis and uses X-ray crystallography in 
the structure-guided design of novel therapies. He 
has greatly expanded the departmental capability 
in structural biology with the acquisition of a new 
and more powerful X-ray diffraction facility and the 
establishment of a proteomics core facility for large-
scale production of proteins for structural biochemistry. 
More recently, the Department has acquired a high-
performance computing infrastructure for massive 
parallel throughput that benefits many areas of research 
within the Medical School, ranging from structural 
and computational biology to functional genomics and 
proteomics.
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Perhaps because of 
his history as a medical 
student at Saint Louis 
University, Dr. Sly 
took a strong interest 
in pre-clinical medical 
education, teaching many 
of the lectures in the first 
year Medical Biochemistry 
course himself.  With 
the support of Dean 
William Stoneman, Dr. 
Sly founded the MD/
PhD program at Saint 
Louis University School of 
Medicine.

Upon his arrival, 
Dr. Sly implemented 
extensive renovations 
across the Department, 
which then occupied all of the first floor of Schwitalla 
and Doisy Halls. He initially made a major commitment 
to expand the hiring of molecular biologists initiated 
under Dr. Olson’s chairmanship. During the first five 
years, he formalized this commitment by changing the 
department name to the Edward A. Doisy Department 
of Biochemistry and Molecular Biology. Other research 
initiatives of Dr. Sly’s tenure as chair include the hiring 
of the first structural biologists in the Department 
and the installation of the first X-ray crystallography 
diffraction machine. He acquired a prototype Perkin-
Elmer Polymerase Chain Reaction (PCR) machine 
for the Department in 1988, at the dawn of what he 
foresaw would become a PCR-driven revolution in 
molecular biology. Under Dr. Sly, the Department 
opened and maintained a metabolic screening 
laboratory using gas chromatography/mass spectrometry 
that continues to analyze pediatric specimens from all 
over the country for metabolic signatures of inborn 
errors of metabolism. In 2007, Dr. Sly oversaw 
the move of the Department from the home it had 
occupied in Schwitalla Hall to the newly built Doisy 
Research Center, where it remains today. It should also 
be mentioned that the Department and the School of 

Figure 4: Enrico Di Cera, MD
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