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Harley W. Moon was born on a farm in southwest Minnesota on March 1, 1936, 
during the Great Depression. He lost his father in World War II in 1945.  Thereafter 
he was mentored by his stepfather, farmer Melvin Lien. Harley’s innate curiosity, sharp 
intellect, and the desire to understand and prevent intestinal disorders was prompted 
by the fatal intestinal diseases he witnessed in piglets and calves. He earned a D.V.M in 
1960 and a Ph.D. in 1965 from the College of Veterinary Medicine at the University of 
Minnesota. His PhD doctoral thesis focused on enteric colibacillosis of piglets, which led 
to his life’s work.

In 1956 Harley married his first love in high school, Irene Casper. Their marriage was 
blessed with four children, and the young family went with Harley to his postdoc-
toral studies at the Brookhaven National Laboratory, and then at the University of 
Saskatchewan.

Harley William Moon was an outstanding scientist whose 
translational research reshaped both our understanding 
of and the treatment of intestinal disease in animals and 
humans.  Equally impactful, he was an inspiring and forma-
tive mentor and collaborator who seeded and guided the 
research careers of many young scientists and colleagues. 
He earned a D.V.M degree in 1960 and a Ph.D. in 1965 from 
the University of Minnesota.

Moon was an effective leader in his roles as director, 
respectively, of the National Animal Disease Center of 
the USDA’s Agricultural Research Service; the Plum Island 
Animal Disease Center; and the Veterinary Research Insti-
tute at Iowa State University, as well as professor in the 
Department of Veterinary Pathobiology at Ohio State 
University. In total, Harley Moon had a formative and 
lasting impact in the United States and the world.
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In 1968, he joined the Department of Agriculture’s Agricultural Research Service, 
working at the National Animal Disease Center (NADC) for more than 25 years, serving 
for several years as research veterinarian and research leader and directing the center from 
1988 to 1995 (Fig. 2)(Fig. 2). Harley then directed the USDA Plum Island Animal Disease 
Center for a year, before being named to the F.K. Ramsey 
Endowed Chair and as director of the Veterinary Research 
Institute at Iowa State University from 1996 to 2003. He took 
sabbaticals as a professor in the Department of Veterinary 
Pathobiology at Ohio State University in 1973 and traveled in 
1979 to Canberra, Australia, to study immunology. During his 
three decades of leadership at the NADC, Harley engendered 
and guided the work of many highly capable scientists in the 
USA; he also had an international impact on intestinal disease 
research through his collaborations with many European 
veterinarians, physicians, and biologists. He generously and 
formatively shared his knowledge, laboratory, and professional 
network with these scientists many of whom became later 
significant contributors to their area of science in Europe.

Harley’s long-term scientific interests were many, but always 
returned to his first focus and search—understanding the 
deadly enterotoxigenic E. coli (ETEC) infection of pigs, calves, 
and then also a similar disease in children. His work in the newborn pig model brought 
breakthroughs in ETEC, unveiling the events central to the pathogenesis of fatal coli-
bacillosis by identifying the key events of E. coli mucosal adhesion and enterotoxin 
production.1-5 These studies also led to the discovery of bacterial colonization factors that 
were also essential in imparting host species specificity and were key to successful vaccine 
development.6-10

Harley’s research on E.coli in animals had an immediate impact on human enteropatho-
genic E. coli (EPEC) and enterohemorrhagic E. coli (EHEC) diseases, the latter now 
known as one of the most feared foodborne zoonotic infections. His work demonstrated 
that the pathogenic mechanisms of EPEC and EHEC could be studied in rabbits and 
pigs. 11,12,13 and that the EHEC disease was mediated by a Shigella-like enterotoxin. For 
EPEC and EHEC, Harley and coworkers coined the term “attaching effacing E. coli” 
(AEEC).14 This work led to the elucidation of the processes of bacterial colonization and 
persistence, and, ultimately, to its prevention.15-18 

Fig.2- Harley W. Moon at 
his microscope. 
(Photography by NADC, 
ARS, USDA.)
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In all, Harley’s work changed forever our understanding and treatment of E. coli intes-
tinal disease and is a prototype of translational research.

The third realm of Harley’s work focused on the zoonotic protozoan cryptosporidia—
the cause of cryptosporidiosis in calves and other species, including humans. These 
pioneering studies established Cryptosporidium parvum as an important opportunistic 
pathogen in immunosuppressed animals and humans and included development of 
mouse models. Typifying Harley’s approach to science, he conducted his work in collabo-
ration with colleagues in Europe and the USA.19,20,21

Perhaps most vivid and cherished by the authors of this memoir, Harley Moon was 
a warm, inquisitive, enthusiastic, and energetic person who could attract and inspire 
students, counsel young faculty, and offer his empathy to them and others who needed 
help. (Fig.3). One of us (EH), then a young assistant professor who wanted to be a 
veterinary pathologist and biomedical investigator, had 
the good fortune to have an office next to Harley’s and 
benefitted from all of his contagious traits. Harley demon-
strated daily that these things were possible, and that 
this writer was already doing it—something he has never 
forgotten. We (EH, BN) also learned through Harley a 
deep respect for farming and the importance of high-
quality and humane treatment of all animals with which 
we work.  We also appreciated his emphasis on writing 
and reporting results, and not overlooking alternate expla-
nations and implications of negative results. All of this 
helped young scientists believe that all was not wrong, 
badly done, or lost, and that there were always other possibilities. In this way, Harley’s 
energy and enthusiasm were contagious and could be saving.

In recognition of his numerous contributions to investigative translational microbiology 
and pathology, Harley received many awards. To name just a few, he was entered into the 
USDA Science Hall of Fame in 2000 and into the American Association of Science in 
2003. His international impact was recognized by the title of ‘Doctor Honoris Causa’ in 
the University of Zürich (1995) and the University of Liege (2001). He was also named 
an Honorary Member of the Hungarian Society for Microbiology in 1995. Harley also 
served on expert panels with the World Health Organization, the National Institutes of 
Health and the National Academy of Sciences. 

Fig.3- Harley W. Moon with 
colleagues and collaborators in 
Ames, IA.  
(Photography by B. Nagy, 1990.)



5

HARLEY MOON

He advised the U.S. Senate regarding use of antibiotics in livestock feed, and, as chair 
of the National Research Council’s Committee on Agricultural Bioterrorism, discussed 
threats to agriculture.22

Harley and his wife, Irene, hosted and helped several colleagues and their families 
traveling to work with him for extended periods of time. He remained intellectually 
influential in their lives and careers. He was elected to the National Academy of Sciences 
in 1991, where he had a continued influence and was treasured as a colleague up to the 
time of his death on October 7, 2018, when he was 82. Irene died six years before Harley 
and they are survived by four children and four grandchildren.

The authors are grateful to Oxford University Press and to coauthors of BN for the 
opportunity of using the data and parts of this text.23
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