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Dr. Horwitz is Distinguished Professor of Medicine and Microbiology, Immunology, & Molecular Genetics. He
received his M.D. degree from Columbia U. College of Physicians and Surgeons and subsequently trained in
Internal Medicine and Infectious Diseases at the Albert Einstein College of Medicine. He served for two years
as an Epidemic Intelligence Officer at the CDC and then trained in cellular physiology and immunology at The
Rockefeller University. From 1980-85, he was on the faculty of The Rockefeller University as an Assistant
Professor and Associate Physician. In 1985, he joined the faculty of UCLA as Professor of Medicine and of
Microbiology, Immunology & Molecular Genetics and as Chief of the Division of Infectious Diseases, a position
he held until 1992.
Dr. Horwitz is a fellow in the Infectious Diseases Society of America and a member of the American Society for
Clinical Investigation. His awards include the Oswald Avery (formerly Squibb) Award from the Infectious
Diseases Society of America and election to Fellowship in the American Association for the Advancement of
Science.
His research has focused on intracellular parasitism, especially the immunobiology of the etiologic agents of
Legionnaires' disease, leprosy, tuberculosis, and tularemia.

CURRENT RESEARCH PROJECTS
Vaccines against Tuberculosis and Leprosy
TB kills ~1.8 million people per year globally and a better vaccine is needed. Dr. Horwitz's laboratory
developed the first vaccine against tuberculosis more potent than BCG, the currently used vaccine. This live
recombinant vaccine, called rBCG30, was the first replacement vaccine for BCG to enter human clinical
trials. rBCG30 also induces superior protection than BCG against Mycobacterium bovis, the agent of bovine

tuberculosis, and Mycobacterium leprae, the agent of leprosy. The Horwitz laboratory also developed the first
replication-limited recombinant BCG vaccine [rBCG(mbtB)30], a vaccine that is both safer and more potent
than BCG and designed specifically for HIV-positive infants and adults in whom conventional BCG can
disseminate and cause serious disease. In addition, the Horwitz laboratory developed the first defined
heterologous booster vaccine demonstrated to augment the level of protective immunity induced by
BCG. Current laboratory projects seek to develop even more potent recombinant prime and booster vaccines
against tuberculosis.
Vaccines against Tularemia and other Category A Bioterrorism Agents
Francisella tularensis, the agent of tularemia, is a potential agent of bioterrorism, and no vaccine is currently
available. The Horwitz laboratory has developed novel live recombinant prime and booster vaccines
expressing selected F. tularensis proteins that protect against highly virulent aerosolized F. tularensis
subspecies tularensis. Current projects seek to develop more potent recombinant prime and booster vaccines
against F. tularensis as well as other Category A agents of bioterrorism including anthrax and plague. In
addition, current studies seek to understand molecular and functional correlates of immune protection against
tularemia.
Characterization of the Mycobacterium tuberculosis Phagosome
Dr. Horwitz's laboratory has demonstrated that M. tuberculosis enters a phagosome in human macrophages
that interacts with the host cell endolysosomal pathway but arrests the normal maturation of that
pathway. Current studies use cryosection immunogold electron microscopy and proteomics approaches to
understand the molecular basis for the arrested maturation of the M. tuberculosis phagosome.
Characterization of the Francisella tularensis Phagosome
Dr. Horwitz's laboratory has demonstrated that F. tularensis enters human mononuclear phagocytes by a
novel process termed looping phagocytosis and subsequently resides in a unique phagosome that is coated
with a fibrillar structure. The pathogen then arrests the maturation of the phagosome, inhibits its acidification,
and finally lyses the phagosome to escape and multiply free in the cytoplasm. Current projects seek to
delineate the mechanism underlying looping phagocytosis, identify the molecular composition of the fibrillar
coat on the F. tularensis phagosome, to understand the mechanism by which the organism escapes the
phagosome, and to identify pharmacologic inhibitors of F. tularensis intracellular trafficking as drugs against
tularemia.
Characterization of a Novel Mycobacterial Heme Acquisition System
Dr. Horwitz's laboratory, in collaboration with the Celia Goulding laboratory at UCI, recently described a novel
heme acquisition system in mycobacteria including Mycobacterium tuberculosis, the agent of TB. Current
projects seek to further understand the role of key molecular participants in this pathway and the basis for the
attenuation of this pathway in BCG.
Targeted Drug Treatment of Tuberculosis using Functionalized Nanoparticles
Dr. Horwitz's laboratory, in collaboration with the Jeffrey Zink and Andre Nel laboratories at UCLA, has
demonstrated the utility of functionalized mesoporous silica nanoparticles (MSNP) in delivering drugs
intracellularly to Mycobacterium tuberculosis in human macrophages. Studies have demonstrated that MSNP
equipped with pH-operated valves and loaded with isoniazid or equipped with polyethyleneimine coating and
loaded with rifampin are internalized efficiently by human macrophages, traffic to acidified endosomes, release
high concentrations of anti-tuberculosis drugs intracellularly, and kill M. tuberculosis more effectively than an
equivalent amount of free drug. Current studies seek to develop improved MSNP for the treatment of TB.
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