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This study aims to find a species-specific DNA probe and to develop
a PCR method for detection of Vibrio harveyi (VH) pathogenic to penaeid shrimp.

Since many strains of VH have been isolated from shrimp, a genomic
library was constructed from a representative standard strain (ATCC 14126). Among
all recombinant clones, three candidates were selected by colony blot methodology
for further specificity tests. Two of these candidate clones (pVH48, pVH46-766)
were tested for hybridization patterns by the Southern blot hybridization technique
with EcoRI/HindIll digested DNA extracts from various bacteria. Clone pVH48
contained an 899 bp fragment that cross-hybridized with V. vulnificus, Shigella
boydii and Salmonella paratyphi but at different fragment sizes than in the VH
strains tested. After sequencing this fragment, six primers were designed and used in
various combinations in PCR trials.

Primer VH_3F and VH 3R showed the best results yielding only one
identical 306 bp PCR product for all VH strains. However, a cross-amplification
occurred with V. vulnificus that could not be solved by manipulation of the PCR
conditions (e.g., increasing the annealing temperature) or by combining PCR with
the Southern blot hybridization, since the V. vulnificus amplified products hybridized
with the positive control, a digoxigenin-labeled 306 bp amplified product. Thus,
clone pVH46-766 was subcloned to obtain a 766 bp DNA fragment, which could
have been a species-specific DNA probe for VH if it did not hybridize with E. coli
EPEC DNA. After sequencing and design of primers VH_141F and VH_449R, PCR
yielded a 335 bp product with VH strains but a variety of cross-amplification
products with various other bacterial DNA templates. However, those amplified
products differed from the 335 bp amplicon of the VH strains. When the specificity
of all the amplified products was tested with a digoxigenin-labeled probe derived
from the parent 766 bp fragment, it was astonishing that two strains (V. harveyi
ATCC 14126 and 639) did hybridize while two others (V. harveyi 1114GL and
9804) with PCR amplicons of identical size did not.

All this work suggested that there is little likelihood of developing
a species-specific probe or a species-specific PCR method for VH that will separate
it from other closely related species of Vibrio. Data from this thesis and from
published sequences of the 16S rRNA gene of V. harveyi, V. alginolyticus,
V. vulnificus and V. campbellii suggests that they may comprise varieties of a single
bacterial species.
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