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Vibrio anguillarum serogroup 02. Acta vet. scand. 1988, 29, 363-368. - Monoclo
nal antibodies to Vibrio angui/larum 0-group 2 (MAB 02) were used to compare 
the cell surface determinants of V. anguillarum 0-groups 1 and 2, and V. ordalii. 
In the homologous system a significant reactivity was found, while MAB 02 clones 
showed a very low-graded cross-reactivity to V. angui/larum 01 and V. ordalii. 
The importance of these aspects in the selection of adequate vaccine strains is dis
cussed, with an emphasis on the improvement of vibriosis vaccines. 
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Introduction 
Vibriosis in marine fish, feral as well as cul
tured, is caused by a wide range of Vibrio an
guillarum 0-groups (Sorensen & Larsen 
1986, Tajima et a/. 1985). Among these 0-
groups, 01 and 02 comprise the most im
portant strains involved in infections in cul
tured fish, with a proportional prevalence of 
85-900Jo. the predominant group in salmo
nids is 01, while 02 dominates among other 
species (Sorensen & Larsen 1986, Tajima et 
a/. 1985). 
Pathogenic 0 strains possess a plasmid (Cro
sa 1980), a K antigen (Rasmussen 1987a), 
and extracellular products (lnamura et a/. 
1984, Kodama eta/. 1985) that may be im
portant pathogenicity and virulence factors. 
For the 02 group the situation is rather com
plex. Firstly, Vibrio anguil/arum biotype 2, 
serotype II, was separated from Vibrio an
guillarum as a new species, Vibrio ordalii 
(Schiewe eta/. 1981). Secondly, polyacryla-

mid gel electrophoresis and chemical analy
sis of phenol-water extracts have demonstra
ted major differences in the composition of 
LPS from Vibrio anguilla rum and Vibrio or
dalii (Chart & Trust 1984, Sa/ali & Kusudu 
1986). Thirdly, Vibrio ordalii possesses a 
plasmid (Schiewe & Crosa 1981), while the 
importance of plasmids in Vibrio anguilla
rum 02 is not yet conclusively demonstrated. 
Despite a rather pronounced taxonomic dif
ference between Vibrio anguillarum and Vi
brio ordalii (Schiewe eta/. 1981), there is a 
serological cross-reactivity between Vibrio 
anguil/arum 02 and Vibrio ordalii when 
using polyclonal antibodies (Chart & Trust 
1984, Sorensen & Larsen 1986), and, in fact, 
many commercial vaccines are based on Vi
brio anguil/arum 01 with Vibrio ordalii as 
the representative for the 02 group. 
Monoclonal antibodies provide several ad
vantages over conventional polyclonal anti
sera derived from immunization of animals 
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with antigenic fractions. For example, they 
have defined specificity for a single epitope 
on a macro-molecule. This permits an accu
rate quantification and identification of in
teresting macro-molecules under most cir
cumstances, regardless of the presence of 
contaminating antigens. 
Monoclonal antibodies against the 0-antige
nic determinants will also be valuable in the 
quality control of future vaccines. One of 
the major problems in vaccine control is the 
stability of the bacterial strain used for pro
duction. Monoclonal antibodies will provide 
the most specific reagents available for the 
detection of any changes in the surface anti
gens or the strains. 
The aim of this study is to use monoclonal 
antibodies against Vibrio anguillarum 02 for 
screening Vibrio anguillarum and Vibrio or
dalii strains, and to test commercial vaccines 
for their content of serogroup 02 antigenic 
determinants. 

Materials and methods 
Strains 
Donor strain used for the production of mo
noclonal antibodies was SFA45, a clinical 
isolate from Salmo salar, received from Dr. 
T. Hastein, Oslo. This strain and the test 
strains are listed in Table 1 showing the 0-
group, origin, and source of the strains. The 
strains examined were Vibrio anguillarum 
serogroups 01 and 02 and Vibrio ordalii. 
Bacteria for immunization and cross-reac
tion studies wete grown in shaker cultures in 
tryptic soy broth (TSB Difco) with 1.5% 
NaC1 for 24 h, and then killed with forma
lin. 

Immunization program 
Female BALB/c mice were injected with 0.1 
mg wet weight of Vibrio anguilla rum 02 bac
teria (SFA 45) per mouse. In the first injec
tion the antigen preparation was emulsified 
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with Freund's complete adjuvant and injec
ted subcutaneously. A booster injection wi
thout adjuvant was given after a resting pe
riod of 1 month. 

Production of monoclonal antibodies 
Four days after the booster injection, spleen 
cells were fused with a mouse myeloma line 
X63Ag8 6.5.3 as described by Larsen eta/. 
(1984). Hybridomas were sub-cloned by the 
limiting dilution method and screened for 
antibody activity in an ELISA assay using 
formalinized bacteria as antigen. 

Enzyme-Linked lmmunosorbent Assay 
An ELISA was performed using polystyrene 
96-well microtiter plates (Nunc immunopla
tes I). Whole bacterial cells were coated onto 
the plate using glutaraldehyde. A 100 ).11 vo
lume of 0.25o/o wet weight/volume bacterial 
cells in PBS, pH 7.4, were applied to each 
well, followed by the addition of 100 ).11 of 
0.25% glutaraldehyde in PBS. The plates 
were centrifuged for 10 min at 1,500 g. After 
two rinses with a washing-buffer (sodium 
phosphate 8 mmol/1, NaCl 0.5 mol/1, KCl 
0.2 mmol/1, and 1% Triton x-100, pH 7.2) 
the uncoated binding sites were blocked by 
adding 200 ).11 of blocking-buffer (washing
buffer + bovine albumin 1 OJo, pH 7 .2). The 
cells were blocked overnight at 4°C. 
Bound monoclonal antibodies were detected 
by the application of 100 ).11 of hybridoma 
supernatant to each well, followed by incu
bation for 1 h. The wells were washed 3 times 
with washing-buffer; 50 ).11 of peroxidase-la
belled goat anti-mouse immunoglobulin 
(TAGO, USA), diluted 1:1,000 in blocking
buffer, was added to each well, and the pla
tes were incubated for 1 h. After 4 washes, 
100 ).11 of 1.2-phenylenediamine dihydroch
loride (2.2 mmol/1) in a sodium citrate buf
fer 0. 1 mmol/1, pH 5 .0, with hydrogen pero
xide 6.5 mmol/1, was added to each well. Af-



Monoclonal antibodies against Vibrio anguillarum 365 

Table I. Vibrio anguillarum and Vibrio ordalii strains. 

Strain 0-group Origin Source 

V. anguil/arum 
9006/1 Rainbow trout, Denmark J. L. Larsen 
SFA 36 Rainbow trout, Norway T. HAstein 
SFA 468 I Rainbow trout, Norway E. Egidius 
SFA 39 2 Cod, Norway T. HAstein 
SFA45 2 Salmon (salar), Norway T. HAstein 
SFA 50 2 Rainbow trout, Sweden 0. Ljungberg 
6087 G 2 Rainbow trout, Denmark J. L. Larsen 

V. ordalii 
MSC-2-75 2 Salmon (coho), USA J. L. Fryer 

2 Salmon (coho), USA M. H. Schiewe 
241-S 2 Salmon (sockeye), USA M. H. Schiewe 

ter incubation, the colour development was 
stopped by adding 100 111 sulphuric acid 2 N. 
Optical density was measured at 492 nm in 
an SLT 210 Multiscan Photometer (SLT, 
Austria). 

Vaccines 
Three commercial vaccines were obtained 
and tested with the MAB-02: Fiskevax, Coo
pers Animal Health, Ltd., England; Biovax, 
Biomedical Research Laboratories, Inc., 
USA; Vibriovax, Leo Vet., Denmark . 
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Figure I. Reactions of monoclonal antibodies 02 
with 3 Vibrio angui/larum 02 and I Vibrio ordalii. 
Donor strain V.a SFA 45, cf. Fig 4. 

Results 
Fifteen clones were tested, and 7 of these we
re selected on the basis of their specificity 
and reactivity with SF A45 and other Vibrio 
anguillarum strains. 
Fig. 1 illustrates the reactions between the 7 
different clones of monoclonal antibodies to 
Vibrio anguillarum 02 (MAB-02) and 3 dif
ferent Vibrio anguillarum 02 strains and Vi
brio ordalii MSC-2-75. All clones give a 
strong reaction with the Vibrio anguillarum 
strains, while only 2 clones give a very weak 
reaction to Vibrio ordalii. 
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Figure 2. Reactions of monoclonal antibodies 02 
with I Vibrio angui/larum 02 and 3 Vibrio anguilla
rum 01. Donor strain V.a. SFA 45. 
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In Fig. 2 is shown how the different MAB-02 
clones react with Vibrio anguillarum OI and 
a homologous strain. The reactions in the 
heterologous system are very weak, and as 
previously there is a strong reaction with the 
02 strain. 
When testing 3 Vibrio ordalii strains (Fig. 3) 
it was found that all strains gave identical 
low-grade reactions with MAB 55, 168, 23, 
17, and I 00, while a little stronger reaction 
was found with MAB 210 and 172. An 02 
strain was used as the control. 
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F igu re 3. Reactions of monoclonal antibodies 02 
with I Vibrio onguillorum 02 and 3 Vibrio ordolii. 
Donor strain V.a. SFA 45. 
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Figure 4. Reactions of monoclonal antibodies 02 
with Vibrio onguil/orum 02 (i.e. the donor strain) and 
3 commercial vaccines: A, B, and C. 
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The MAB-02 clones were used in a test of 3 
commercial vaccines (Fig. 4). Vaccine A, 
containing a Vibrio anguil/arum 02 strain, 
gave a strong reaction with clones 55 and 
210, while vaccine B, with Vibrio ordalii as 
02 component, was practically non-reactive 
with any of the 7 clones. Vaccine C, com
posed of Scandinavian isolates of Vibrio an
guillarum 01 and 02, gave an excellent reac
tion with all the clones produced by using 
strain SFA 45. 

Discussion 
Monoclonal antibodies (MAB) have proved 
to be highly specific for defining antigenic 
epitopes on the bacterial surface. In this pa
per we have focussed on Vibrio anguillarum 
serogroup 02, whkh seems to be the most 
controversial component in commercial vi
briosis vaccines. 
As Vibrio ordalii has been regarded as the 
Vibrio anguillarum serotype II (Schiewe et 
a/. 1981, Johnson 1980), this species has 
been selected for use in many vaccines. Vi
brio ordalii has, however, not been isolated 
in Europe (Austin & Austin 1987). Vibrio 
anguillarum, which is predominant here, 
contains many strains of 02 which cross
react with Vibrio ordalii (Serensen & Larsen 
1986). Emphasis should, however, be placed 
on the 0-group, as protection was suggested 
to be made through antibodies to the »0 « 
antigen (Harrell eta/. 1975) . 
By use of different MABs we tried to get an 
impression of the cross-reactivity between 
Vibrio anguillarum and Vibrio ordalii 
strains (Figs. 1-3). It was evident that the clo
nes of MAB did not show much reactivity to 
the surface antigens of Vibrio anguillarum 
01 and Vibrio ordalii. Concerning Vibrio or
dalii it was found that 5 clone gave practical
ly no reaction with the bacterium, while 2 
clones gave partial cross-reaction, a fact 
which could explain the cross-reactivity 
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measured by the use of polyclonal or con
ventional antisera (Chart & Trust 1984, Se
rensen & Larsen 1986). In the homologous 
system it was found that Vibrio anguillarum 
02 strains gave a very extensive cross-reac
tion with all the clones. 
Serogroup 02 is responsible for approxima
tely 15% of the cases of vibriosis among sal
monids and 80% in other species (Serensen 
& Larsen 1986, Tajima et at. 1985). Since 
many antigenic determinants of Vibrio an
guillarum 02 probably do not occur in Vi
brio orda/ii, it might be expected that protec
tion is not obtained in all cases of vibriosis 
with Vibrio anguil/arum 02 as the causative 
agent. It seems imperative to emphasize so
me fundamental principles when a vaccine is 
constructed, such as which fish species 
should be protected, what geographical zone 
should be covered, and what is the serologi
cal distribution or variety in the local strains 
of Vibrio anguillarum, or does Vibrio ordalii 
occur? 
Recently, Rasmussen (1987a) described a K 
antigen in Vibrio anguillarum 01, and fur
ther studies showed that 02 contained two 
antigenic sub-groups, 02a and 02b (Rasmus
sen l987b). Therefore it should be concluded 
that production of vibriosis vaccines might 
be more complicated than previously sugge
sted (Johnson 1980). The candidate strains 
must be selected on the basis of epidemiolo
gical studies with a detailed analysis of the 
antigenic determinants on the responsible 
Vibrio strains. Nevertheless, vibriosis vacci
nes have. been rather successful hitherto 
(Gudding et at. 1985, Horne 1984). 
On the other hand considering the way pre
sent vaccines are produced (Fig. 4), there 
must be great room for improvement; ac
tually, it seems very difficult to rely on vacci
nes with such a low level of cross-reactivity 
to surface antigens of the local representati
ve for 02 from which the MAB was produ-

ced. Thus, Vibrio ordalii should not be con
sidered relevant in vaccines used in areas 
where Vibrio anguillarum strains are respon
sible for vibriosis. Among Vibrio anguilla
rum strains it is important to use representa
tives covering an antigenic spectrum as 
broad as possible, and probably a strain of 
each of the antigenic sub-groups 02a and 02b 
should be recommended (Rasmussen 
1987b). 
Monoclonal antibodies have shown inter
esting qualities in studies of Vibrio anguilla
rum strains and vibriosis vaccines. It is, ho
wever, important to know the real nature of 
the determinats to which the MAB are direc
ted. A test with LPS extract produced by the 
hot phenol water procedure as described by 
Westphal et at. (1952) showed that MAB clo
ne 17 reacted specifically with this compo
nent. Further research should clarify the na
ture of other antigenic determinant<;. 
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Sam mend rag 
Monoklonale antistojjer mod overjlade-antigener 
hos Vibrio anguillarum. 
Monoklonale antistoffer mod Vibrio anguillarum 0-
gruppe 2 (MAB 02) blev fremstillet for at kunne sam
menligne overflade-antigene determinanter pa V. an
guillarum 01 og 02 samt V. ordalii. I det homologe 
system fandtes en kraftig reaktion mellem MAB 02 
og 02-stammerne, derimod var der meget lidt kryds
reaktion med V. anguillarum 01 og V. ordalii. Dette 
forhold har stor betydning, nar der skal udvrelges 
stammer til vaccineproduktion, og med denne bag
grund diskuteres mulighederne for forbedring af vi
briose-vaccinerne. 
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