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Abstract

A DNA fragment containing the defective virulence gene(s) in the live oral
vaccine candidate Salmonella typhimurium SR-11 Fad” was isolated. Genomic DNA
fragments from the vaccine candidate, constructed by Tnl0d::cam transposon
mutagenesis, were probed with the 1.4 Kbp chloramphenicol resistance gene contained in
Tn/0d::cam and analyzed by Southern hybridization. Two of the fragments, an 8.0 Kbp
Hind 111 fragment and a 4.5 Kbp Pst? I fragment, were isolated, cloned into E. coli HB101,
and mapped. The Pst I fragment, containing approximately 2.9 Kbp of flanking genomic
DNA, was subcloned into the sequencing vector pBluescript II SK + (Stratagene, La

Jolla, CA) and mapped.
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Preface

This research is presented here in the standard format for thesis.
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Introduction

Poultry production is reduced significantly by Salmonella bacteria. The U.S.
poultry industry hatches approximately 7.5 billion eggs annually in incubation facilities,
and nearly $77 million is lost to the poultry industry each year due to Salmonella
outbreaks in poultry farms (1). The health care costs associated with human
salmonellosis caused by eating contaminated eggs and poultry is estimated at $4 billion
annually (1). Vaccination of chickens against Salmonella would both reduce losses to the

poultry industry and the poultry-associated human salmonellosis.

Typhoid fever, an infectious disease caused by the bacterium Salmonella typhi,
remains a serious public health problem in developing countries causing an estimated
600,000 deaths annually (2). Two Salmonella typhi vaccines, the live oral S. fyphi Ty21a
and a vaccine based on the Vi polysaccharide capsule of S. #yphi, currently are licensed
in several countries (3). Each of these vaccines, while effective, still suffers from
drawbacks such as fevers after administration, incomplete protection, and a loss of
protection with time (3). Therefore biotechnology is being used to develop new

attenuated S. typhi live oral vaccineé 3).

Live oral vaccines, based on deletions into genes necessary for Salmonella
pathogenesis, have shown great promise (4, 5). For example, the live oral S. typhimurium
Acya (adenylate cyclase) Acrp (cAMP receptor protein) vaccine is based on deletions in a
Salmonella global regulatory system and is effective in animals and humans (4, 5).
Another S. typhimurium live oral vaccine, avirulent and immunogenic in mice and cattle,

is based on aro (aromatic compounds) deletions; this strain is auxotrophic for p-



aminobenzoic acid and 2,3-dihydroxybenzoate which are unavailable in mammalian cells
(6, 7). In addition, Salmonella strains containing deletions in genes of the phoP-phoQ

regulon (regulation of virulence) are effective mouse and human vaccines (8, 9).

The use of attenuated Salmonella strains as live vaccines is a safe and effective
means of inducing significant humoral and secretory antibody responses in animal
species: humans, cattle, sheep, rabbits, fowl, and mice (10). Live Salmonella invade the
Peyer’s patches, where they present their numerous antigens directly to the T and B
lymphocytes of the mucosal-associated lymphoid tissues (10). This elicits the mucosal
immune system to produce antigen-specific immune responses (10). Because of the
significant humoral and secretory antibody responses, live attenuated Salmonella strains
show great promise for carriers of antigenic determinants from other pathogenic
microorganisms (10).

The Vaccine Candidate: Salmonella typhimurium SR-11 Fad". The live oral
vaccine candidate, Salmonella typhimurium SR-11 Fad', was constructed by Tn/0d::cam
transposon mutagenesis of the SR-11 parent strain (11). The mutant strain was selected
for its inability to catabolize oleate and citrate as sole carbon sources (11). It was
phenotypically designated Fad™ (Fatty acid) for its inability to catabolize fatty acids as a
sole carbon source (11). The SR-11 Fad™ strain also was unable to utilize acetate and
isocitrate as carbon sources, but could utilize glucose, glycerol, pyruvate, and succinate as

sole carbon sources (11).

Salmonella typhimurium SR-11 Fad’, administered peroraly, was completely

avirulent in BALB/c mice at a dose as high as 10? colony forming units (cfu) (11). In
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