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frank james dixon

March 9, 1920—February 8, 2008

By  michael B .  a .  oldstone

frank j. dixon, an exCeptional sCientist who merged the 
fields of experimental pathology and immunology to 

develop immunopathology as a coherent discipline, died 
february 8, 2008, in his la jolla, california, home from 
complications of valvular heart disease. he was 87.

his scientific achievements began with understanding 
the nature of antibody formation and antigen-antibody re-
lationships and interaction. in the late 1940s he developed 
techniques to tag proteins and other molecules with radio-
active iodine, a procedure still in use today. this method 
allows one to map and follow the progress of such molecules 
through the body to their ultimate location, where they can 
be quantitated. as a result, such antigen-antibody immune 
complexes and the inflammatory mediators they induce can 
be identified and linked with the diseases they cause.

Using experimental animal models, dixon was able to 
show specific antigen-antibody complexes concentrated at 
sites of tissue damage, especially in the kidneys, blood ves-
sels, heart, and joints, and the activation at those sites of 
inflammatory mediators such as complement. he extended 
those findings in laboratory animals to humans with kidney 
and heart disease and lupus erythematosus. With his stu-
dents and colleagues he expanded that inquiry by tracking 
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antibody-mediated injury to membranes. later he linked 
those results with chronic persistent viral infection caused by 
aleutian disease of mink, lymphocytic choriomeningitis, and 
retroviruses. studies of the last two pathogens indicated for 
the first time that a host with a persistent infection induced 
congenitally or in utero is not immunologically tolerant to 
the infecting agent. instead, the infected host mounts an 
antiviral immune response at the B cell level that results in 
the formation of virus-antibody immune complexes, leading 
to immune-complex disease in the renal glomeruli and blood 
vessels later in life.

the fruits of his labor were recognized early when, in 1951, 
the american association for the advancement of science 
named him the nation’s leading medical researcher under 
the age of �5. in 1971 he was elected to the national acad-
emy of sciences and in 1975 he received the albert lasker 
medical research award for his pioneering work defining 
the immunological basis of tissue diseases, especially renal 
and vascular injury.

frank dixon was a highly motivated and complex man 
whose most distinguishing traits focused on his drive for 
excellence in himself, his coworkers, and their joint work. 
his leadership skills were extraordinary, always governed 
by his strong vision of important and doable scientific tasks 
to explore. those of us working intimately with him, and 
eventually independent of his orbit, recognize that frank 
had the intelligence, charisma, and leadership to have been 
a great U.s. senator or chief executive officer of a major cor-
poration. i have selected just a few episodes that exemplify 
his management style, persuasive force, and commitment 
to excellence overall, as well as to biomedical research in 
particular.

he was the youngest chair of pathology or of any depart-
ment at the University of Pittsburgh school of medicine, hav-
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ing achieved that role at age �0. there he recruited a cadre 
of experimental pathologists to focus on inflammation of the 
immune response. he assembled a critical core of faculty to 
engage in experimental work and ensured that they had suf-
ficient time for research while also fulfilling the requirements 
for teaching pathology to medical students and providing 
pathology service for the hospital. to achieve his goal of 
doing unimpeded research dixon recruited pathologists to 
perform solely anatomical and clinical pathology with little 
or no requirement to do research and utilizing one faculty 
salary to pay for visiting experts in the noninflammatory and 
nonimmunologic disciplines of pathology required to com-
plete medical school requirements. When the administration 
at Pittsburgh became confining and threatened to limit the 
ability of dixon and his experimental team to do research, 
dixon looked for a new location.

his vision, determination, and leadership enabled him to 
convince four of his faculty at Pittsburgh to give up salaried 
positions, move to la jolla, california, and devote themselves 
to full-time research, assuring their financial support by gar-
nering national institutes of health grants. these four, along 
with frank dixon, were the founders of the scripps research 
institute. one was joe feldman, a longtime colleague who 
worked with dixon in shields Warren’s laboratory at harvard. 
feldman went on to a distinguished career in immunology, 
doing research primarily on the fine structure of immune 
reactants and later taking over and modernizing The Journal 
of Immunology. another was Bill Weigle, whom frank inspired 
to move from work as a technician to become a graduate 
student and then faculty member. Bill, who had no plans to 
enter graduate school, came from a working-class steel-mill 
environment and was a club boxer. the initial molding of 
Bill Weigle’s career reflected the humanism-worker back-
ground that passed from dixon’s father and frank himself. 
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in time Bill Weigle became a dominant player in the area 
of autoimmune disease and tolerance. the third member 
was joe Vasquez, among the first to use the albert coons 
fluorescent antibody technique, who later left to become 
the chair of pathology at duke. the last member of the five 
founders who came to la jolla was charlie cochrane. after 
finishing his medical training at rochester, charlie joined the 
Pittsburgh team, initially to work with Bill Weigle, then went 
on to manage his own laboratory and achieve importance in 
the field of identifying inflammatory mediators.

Undoubtedly dixon’s most remarkable accomplishment 
was the move in 19�1 when he deliberately and in the face 
of considerable risk created his new research institution. his 
plan was to concentrate entire independent laboratories on 
researching experimental models of human disease. this 
goal led dixon and his carefully chosen faculty to accept an 
invitation from the small, financially limited scripps medical 
clinic, which offered no institutional barriers to full-time 
research provided it paid its own way. this enterprise pre-
ceded the building of the salk institute and the University of 
california, san diego, in la jolla. from a beginning with five 
staff members and seven postdoctoral fellows, the institute 
evolved into one of the world’s premier research institu-
tions, which launched and enhanced the careers of many 
prominent immunologists, virologists, and experimentalists. 
the five original faculty members expanded to 180 in 2009; 
the seven initial postdoctoral fellows rose to over �50; and 
a newly formed graduate school now accommodates 220 
students—in all, more than 2,000 professors, postdocs, and 
other personnel.

my personal observations of frank dixon’s leadership, 
love of basic biomedical research, commitment to institution 
building, and mentoring ability began in late 19�� when i 
entered his laboratory in la jolla as a postdoctoral fellow. 
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this was five years after dixon’s move from Pittsburgh to 
establish a new research institute and one year after the first 
research building was completed. i joined his laboratory with 
Paul-henri lambert, jean-charles cerottini, and William 
Willoughby. lambert, who came from liege, Belgium, was 
to work on autoimmune disease in the lupus mouse model 
(nZB/nZBxW)f1). following his training with dixon, he 
returned to Belgium but eventually moved to Geneva, where 
he worked at the World health organization, becoming a 
distinguished scientist there and at the University of Geneva. 
Paul later became head of the Who immunology Program. 
jean-charles cerottini came from lausanne, switzerland, 
and the laboratory of the well-known immunochemist henri 
isliker. jean-charles worked on purification of membranes 
and immune reactions. cerottini returned to lausanne, where 
on the basis of his academic work he replaced islicker and 
became director of the ludwig institute in lausanne. Bill 
Willoughby returned to johns hopkins, where he joined the 
faculty of the pathology department and eventually left to 
become head of the department of Pathology at the Univer-
sity of south carolina. already in dixon’s laboratory when 
i arrived were howard Grey, emil Unanue, richard lerner, 
and tom edgington. all were eventually elected to the na-
tional academy of sciences (Unanue, Grey, lerner, myself) 
or the institute of medicine (Unanue, lerner, edgington, 
myself). Unanue went on to receive the lasker award as his 
mentor had earlier. in 198� lerner succeeded dixon as the 
second director of the research institute.

after my first month in dixon’s laboratory, i received 
a phone call from eugene Braunwald, chair of the depart-
ment of medicine at the University of california, san diego, 
located near scripps in the seaside hills of la jolla. the call 
was an invitation to attend in the hospital’s medical ward 
for one month a year. encouraged and flattered by dr. 
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Braunwald’s invitation, i met with dr. dixon to inform him 
of my good luck. looking at me intently and narrowing his 
eyes, frank dixon first congratulated me on the invitation 
and then suggested i might do it 12 months a year. the mes-
sage was interpreted easily and instantaneously. i declined 
Braunwald’s invitation, understanding clearly that dixon’s 
rule of full-time commitment to basic biomedical research 
was a privilege and not a luxury.

frank james dixon was born in st. Paul, minnesota, on 
march 9, 1920. his maternal grandfather was albert kuh-
feld, who emigrated from austria as an orphan and became 
a railroad engineer in minnesota. he had three children: a 
daughter, rosa, frank’s mother; and two sons, one of whom 
had a son who became a major general in the U.s. army. 
frank’s father was a machinist and an activist in the farmer-
labor Party. as a consequence frank dixon was reared in a 
progressive, liberal environment with an appreciation of the 
workingman, traits that colored his political views throughout 
his life. the first award of the many he eventually received 
was granted by the mankato (minn.) free Press, a prize given 
him as an outstanding news delivery boy in appreciation of 
hard work and excellent performance in all weather condi-
tions, including the winter months. it was an award that 
frank cherished, along with his lasker award.

after high school, frank entered the University of min-
nesota undergraduate school in 19�� with a major in math-
ematics. Under pressure from some instructors warning that 
mathematics was a difficult arena in which to earn a living, 
dixon switched to a premedical curriculum. it was at the first 
dance for newcomers at the university that he met marion 
edwards, who became his wife of �2 years. With the com-
ing of World War ii the undergraduate and medical school 
course was shortened, resulting in dixon receiving his medi-
cal degree in 1942. from there he was shipped first to the 
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Great lakes naval station and then to Pensacola, florida, 
as a lieutenant in the medical corps of the U.s. marines. he 
went to the japanese theater of war in the Pacific, received a 
Purple heart for wounds suffered at okinawa, and was sub-
sequently sent to japan as a member of the U.s. occupation 
army. he returned to the states in 194� and worked with 
shields Warren at harvard medical school, department of 
Pathology, for two years as a research assistant. during this 
time, he was introduced to and trained in the use of radio-
isotopes. robert moore recruited frank to the department 
of Pathology at Washington University, st. louis, where he 
remained as an instructor from 1948 to 1951.

in 1951 at the age of �0 he and his family moved to 
Pennsylvania for his ascent to chair of the department of 
Pathology at the University of Pittsburgh, a position he held 
for 10 years before his final move to california to found the 
department of experimental Pathology and assume director-
ship of the new research institute at scripps clinic.

those who knew and worked with dixon were well aware 
of his enthusiasm for fitness and athletic pursuits. his com-
petitiveness was obvious when playing tennis or squash or 
jogging with him at noontime through torrey Pines state Park 
adjacent to the scripps clinic complex, by 1974 relocated 
out of the downtown la jolla area. in terms of running he 
persisted usually until those with him quit. it was a contest 
of wills rather than a friendly sport. even into his 70th year 
he ran several miles up steep inclines and paths until his 
back, knees, and ankles rebelled.

over the years dixon received numerous nationally and 
internationally recognized awards for his professional efforts: 
the honorary fellow award from the royal college of Pa-
thologists, an honorary degree from Washington University, 
the jean hamburger award from the international society 
of nephrology, Paul klemperer award from the new york 
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academy of medicine, distinguished service award from 
the lupus foundation of america, flame of hope award 
from the terri Gotthelf research institute, Gold-headed 
cane award of the american association of Pathologists, 
theobald smith award in medical sciences from american 
association for the advancement of science, Parke-davis 
award from the american society for experimental Pathol-
ogy, and the lasker award from the albert and mary lasker 
foundation. he also served as president of the american as-
sociation of immunologists and of the american association 
of Pathologists. he was for many years associated as editor 
with Advances in Immunology.

in addition to being an outstanding scientist frank dixon 
was a terrific mentor, having trained over 78 postdoctoral 
fellows (the first being david talmage), a number of them 
going on to election to the academy and many to senior 
research and academic positions in the United states and 
europe. frank dixon was a great builder. the foundation 
for today’s scripps research institute was built during the 
25 years of dixon’s directorship from 19�1 to 198�.

frank dixon is survived by his wife, marion; their three 
children, janet, frank, and michael; four grandchildren; over 
78 postdoctoral fellows whom he personally mentored; and 
the institution to which he gave birth.
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1951

With d. W. talmage, s. c. Bukantz, and G. j. dammin. antigen elimi-
nation as an index of immune response. Fed. Proc. �7:24�-255.

1952

With d. W. talmage, P. h. maurer, and m. deichmiller. the half-life 
of homologous gamma globulin (antibody) in several species. J. 
Exp. Med. 9�:�1�-�18.

1957

With W. o. Weigle and j. c. roberts. comparison of antibody re-
sponses associated with the transfer of rabbit lymph-node, perito-
neal exudate, and thymus cells. J. Immunol. 78:5�-�2.

1959

With c. G. cochrane and W. o. Weigle. the role of polymorpho-
nuclear leukocytes in the initiation and cessation of the arthus 
vasculitis. J. Exp. Med. 110:481-494.

19�1

With j. d. feldman and j. j. Vazquez. experimental glomerulone-
phritis—pathogenesis of a laboratory model resembling spectrum 
of human glomerulonephritis. J. Exp. Med. 11�:899-920.

19�4

With e. r. Unanue. experimental glomerulonephritis. iV. Par-
ticipation of complement in nephrotoxic nephritis. J. Exp. Med. 
119:9�5-982.

19�5

With e. r. Unanue. experimental glomerulonephritis. V. studies on 
the interaction of nephrotoxic antibodies with tissues of the rat. 
J. Exp. Med. 121:�97-714.

With e. r. Unanue. experimental glomerulonephritis. Vi. the 
autologous phase of nephrotoxic serum nephritis. J. Exp. Med. 
121:715-725.
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With c. G. cochrane and e. r. Unanue. a role of polymorphonuclear 
leukocytes and complement in nephrotoxic nephritis. J. Exp. Med. 
122:99-11�.

19��

With P. j. mcconahey. a method of trace iodination of proteins for im-
munologic studies. Int. Arch. Allergy Appl. Immunol. 29:185-189.

19�7

With r. a. lerner and r. j. Glassock. role of anti-glomerular base-
ment membrane antibody in pathogenesis of human glomerulo-
nephritis. J. Exp. Med. 12�:989-1004.

With t. s. edgington and r. j. Glassock. autologous immune-com-
plex pathogenesis of experimental allergic glomerulonephritis. 
Science 155:14�2-14�4.

With m. B. a. oldstone. lymphocytic choriomeningitis: Production 
of antibody by “tolerant” infected mice. Science 158:119�-1195.

19�8

With P. h. lambert. Pathogenesis of glomerulonephritis of nZB/W 
mice. J. Exp. Med. 127:507-522.

With t. s. edgington and r. j. Glassock. autologous immune complex 
nephritis induced with renal tubular antigen. i. identification and 
isolation of pathogenetic antigen. J. Exp. Med. 127:555-572.

Pathogenesis of glomerulonephritis. Am. J. Med. 44:49�-498.

19�9

With m. B. a. oldstone. Pathogenesis of chronic disease associated 
with persistent lymphocytic choriomeningitis viral infection. i. 
relationship of antibody production to disease in neonatally in-
fected mice. J. Exp. Med. 129:48�-505.

1970

With G. tonietti and m. B. a. oldstone. effect of induced chronic 
viral infections on immunologic diseases of new Zealand mice. J. 
Exp. Med. 1�2:89-109
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With m. B. a. oldstone. Pathogenesis of chronic disease associated 
with persistent lymphocytic choriomeningitis viral infection. ii. 
relationship of anti-lymphocytic choriomeningitis immune response 
to tissue injury in chronic lymphocytic choriomeningitis disease. 
J. Exp. Med. 1�1:1-19.

1972

With m. B. a. oldstone and t. aoki. antibody-response of mice 
to murine leukemia virus in spontaneous infection—absence of 
classical immunological tolerance. Proc. Natl. Acad. Sci. U. S. A. 
�9:1�4-1�8.

197�

With c. B. Wilson. anti-glomerular basement membrane antibody-
induced glomerulonephritis. Kidney Int. �:74-89.

With m. B. a. oldstone, G. f. mitchell, and h. o. mcdevitt. histo-
compatibility-linked genetic-control of disease susceptibility—mu-
rine lymphocytic choriomeningitis virus infection. J. Exp. Med. 
1�7:1201-1212.

1974

With a. n. theofilopoulos and V. a. Bokisch. Binding of soluble 
immune complexes to human lymphoblastoid cells. i. character-
ization of receptors for igG fc and complement and description 
of the binding mechanism. J. Exp. Med. 140:877-894.

197�

With a. n. theofilopoulos and c. B. Wilson. raji cell radioimmune 
assay for detecting immune complexes in human sera. J. Clin. 
Invest. 57:1�9-182.

1978

With B. s. andrews, r. a. eisenberg, a. n. theofilopoulos, s. izui, 
c. B. Wilson, P. j. mcconahey, e. d. murphy, and j. B. roths. 
spontaneous murine lupus-like syndromes—clinical and im-
munopathological manifestations in several strains. J. Exp. Med. 
148:1198-1215.


