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Objective 1 (Milestone fully met): Using established PCR assay protocols, a real-time
multiplex PCR assay will be developed for rapid differentiation of the Edwardsiella species
affecting fish. Manuscript in preparation.

Objective 2 (Milestone fully met): Genetic and phenotypic characterization of Edwardsiella
species from different hosts and geographic origins. Manuscript in preparation.

Objective 3 (Milestone partially met): Investigation into the potential for multivalent
vaccination of channel and hybrid catfish for E. ictaluri, E. piscicida, and E. tarda. Ongoing.

Initial studies demonstrated the potential for cross protection, as fish immunized with non-lethal
exposures to E. piscicida were protected against subsequent E. ictaluri infection, although the
inverse, vaccinating fish with E. ictaluri and challenging with E. piscicida has not been tested.
These experiments are slated for Summer and Fall of 2017.

Progress Report:

This work established a multiplex PCR assay for rapid differentiation of the Edwardsiella
species affecting fish, completed an exhaustive genetic and phenotypic characterization of
Edwardsiella species from different hosts and geographic origins, sequenced several
representative Edwardsiella spp. genomes, identified discriminatory peaks present for each
Edwardsiella spp. using MALDI-TOF methodology, demonstrated increased pathogenicity of E.
piscicida in hybrid and blue catfish over channel catfish and demonstrated channel catfish
immunized with a sub-lethal dose of E. piscicida are protected against subsequent E. ictaluri
infection. Challenges investigating the efficacy of a patented, live attenuated E. ictaluri in
protecting channel and hybrid catfish against E. piscicida infection are slated for Summer and
Fall of 2017.

Accomplishments



o Developed and validated a multiplex qPCR assay for rapid differentiation of the
Edwardsiella species affecting fish.

e Sequenced and closed representative Edwardsiella spp. genomes to better facilitate proper
taxonomic assignment and minimize erroneous classifications of Edwardsiella isolates in
future research

o Identified reliable genetic markers for identification and classification of the Edwardsiella
and linked historical studies to contemporary systematics.

o ldentified discriminatory peaks were present for each Edwardsiella spp. using MALDI-
TOF methodology, demonstrating that MALDI-TOF offers a reliable, cost effective
alternative to molecular methods

e Comparative challenges demonstrated increased pathogenicity of E. piscicida in hybrid and
blue catfish over channel catfish. Conversely, E. anguillarum and E. tarda appear to be of
minimal concern in U.S. farm-raised catfish, with LDso’s nearly 2-3 orders of magnitude
higher than E. piscicida.

Significant Activities that Support Special Target Populations: (100 words or less)

We have made significant advances in Edwardsiella research and diagnostics. The multiplex
gPCR offers a rapid, economical confirmatory test for the Edwardsiella spp. from fish and
MALDI-TOF is identified as a reliable method for differentiating the Edwardsiella. We have
identified more resolute gene targets for the identification of Edwardsiella, and coupled with
whole genome sequencing, we have tied historical reports of typical fish pathogenic E. tarda,
atypical fish pathogenic E. tarda and fish non-pathogenic E. tarda to current Edwadrsiella
systematics. This work brings uniformity to the scientific literature and will better facilitate
research of these ambiguous pathogens moving forward.
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Sequence identity of Edwardsiella genomes, using E. piscicida isolate S11-285 as the
reference. Consistent identification and classification of subject organisms lays the foundation
for infectious disease research and fosters more reliable reporting among different laboratories
and within the scientific literature. The collection of closed genomes established in this project
were submitted to GenBank in line with contemporary taxonomic nomenclature consistent with
current Edwardsiella systematics. These genomes will better facilitate proper taxonomic
assignment and minimize erroneous classifications of Edwardsiella isolates in future research.
Moreover, these closed genomes will assist in further studies investigating the biology of these
important bacteria and help researchers gain a better understanding of their interactions in the
environment and within different hosts.



