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ribotypes, three for biotype 1 and one for biotype 2, represent
the Spanish eel farm isolates, and their common source of
isolation might explain their similarity. No other relationship
between biotype 1 strains and geographic origins or sources of
isolation could be inferred from the ribopattern analysis.

With regard to AFLP fingerprinting, the strain-specific pat-
tern allowed the differentiation of subgroups within the eel-
pathogenic isolates sharing the same ribopattern, i.e., J. Within
this group, strains corresponding to the successive outbreaks
that occurred in the fish farm between 1989 and 1990 showed
similar profiles, confirming the results obtained by ribotyping.
A slightly different pattern was displayed by some biotype 2
strains that showed an atypical phenotype (presence of orni-
thine decarboxylase). They corresponded to the Spanish iso-
lates recovered from the last outbreaks that occurred at the
end of 1990 and the sporadic ones recorded during the last
outbreaks, as well as three Swedish isolates. Since these strains
were all grouped within ribotype J, it can be concluded that
better discrimination among strains from the same source (a
Spanish eel farm) was obtained by AFLP. The fact that some
AFLP clusters included more than one ribotype means that no
relationship between AFLP subclusters and ribotypes could be
established. The same conclusion about ribotyping and PFGE,
another powerful technique for molecular fingerprinting, has
recently been established by Tamplin et al. (33) for V. vulnifi-
cus. Like PFGE, AFLP revealed a high level of intraspecific
diversity, especially with clinical and environmental isolates.

In view of the results of the present study, both ribotyping
and AFLP constitute good genetic markers for intraspecific
differentiation of V. vulnificus with different degrees of resolu-
tion. Although no marker fulfills all of the requirements for
epidemiological-ecological comparison of bacterial strains, ri-
botyping offers a clear advantage over other molecular meth-
ods because it is based on the rRNA sequences highly con-
served among eubacteria. In addition, the presence of several
copies of the rRNA operon on the chromosome of V. vulnificus
(6) allows the display of a reasonable number of bands (from
7 to 10). In our study, we were able to clearly separate eel-
pathogenic strains (biotype 2) from clinical and environmental
isolates (biotype 1) with this technique.

With AFLP, we were even able to differentiate single iso-
lates within biotypes, maintaining the already observed sepa-
ration between the two biotypes but allowing finer discrimina-
tion. AFLP combines the reliability of RFLP with the power of
PCR; it detects genomic restriction fragments and in that as-
pect resembles the RFLP procedure, but instead of Southern
hybridization for detection of restriction fragments, it uses
amplification by PCR. In this case, the differentiation level
depends on the combination of restriction enzymes and am-
plification primers. We have used primers with one selective
nucleotide, but it is possible to add up to three bases and
maintain selective amplification. These changes would increase
or decrease the number of bands in the patterns, tuning the
discrimination level (20, 37). In any case, the analysis of the
high number of bands yielded by this method makes it neces-
sary to use one of the available software packages, such as Gel
Compare 3.1. By this procedure, we were able to obtain a
strain-specific pattern and even to differentiate successive out-
breaks that occurred at a Spanish eel farm over several years of
study and were indistinguishable by ribotyping. AFLP there-

fore constitutes one of the most discriminative tools for the
monitoring of individual strains for epidemiological and eco-
logical studies.
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similarity coefficient. Clusters I, II, and III are indicated. Biotype 2 strains are underlined.
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