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Separation of Secreted Immunosuppresssive Proteins of the
Fish Pathogen, Renibacterium Salmoninarum, from Culture
Medium and Infected Fish Tissues

Confribwisd by D D. Rockesy, L L Giksy, and 5. L Kaahan, Deparimenf of
Microbrbogy, Oregon Stale Unwarslly, Corvalks, OF 87337

Introduction

Fenibactenium salmaninamsm, causative agent of bacteral kidney
diszase of salmonid fish, is a senous problem in culfured salman
and trout around the world.” The organism secretes a 57-58 kD
doublet protein, described as a hemaglutinin® or as Antigen B
which has been associated with i wilro immunosuppression of
salmonid lymphocytes.® The present repont describes uss oi the
Rotofor® preparative isoelectnic focusing apparaius for separation
of this protein and its breakdown products from cutiure medium
and kidney fissue of infected hosis.

& single 4 h Aotofor run purified Antigen F io homoogeneity
from kidney tissus preparations of infecied salmonid hosts, as
shown in Figure 1.
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Methods

PREFARATION OF ANTIGEN F FROM KIDNEY TISSUE SAMPLES AND
CULTURE SUPERNATANTS FOR ISOELECTRIC FOCUSING

Juvenile Coho salmon (Oncorfynchus kisutch) were infected
by intraperitoneal injection of A salmoninarum. Samples were
prepared by harvesting kidney tissue from morbund coho
salmon, mixing the tissue with an egqual volume of PES

(phosphate buffered saling), and voriexing. The sample was
ceniriuged, and 1.0 ml of the supemaiant (4.0 mg protein)
was mixed with 40 ml water and 2.0 ml Bio-Lyte® ampholyies
ipH range 3-10; 40% wiv). The mixture was loaded into the
Rotofor cell and focused without further treatment.

A. salmoninarm (ATCC 33209 was culturad in Kidney Disease
Medium Il plus 10% calf serun® for 14 days at 17 °C. Bacerial
cells were pelleted by centrifugation and the supematant was
concentrated with 50% saturated ammonium sulfate (SAS). The
concentrate was dialyzed into PBS, pH 7.2, 10 mi PO,. A total
of 0.75 g materal in 1.0 ml was added to 40 ml water and 2.0 m
Bio-Lyie ampholyies {pH range 310, 20% wiv). The midurs was
Ioaded into the Rotofor call and focused without further treatment.

RUNNING CONDITIONS

Focusing in the Ratofor cell required 4 h at 12 W constant
power. The apparatus was cooled by recirculating water through
an ice water bath. The initial conditions were 200 V and 40 mA.
At equilibrium the valuss were —1,000 V and 12 ma.

SAMPLE AMALYSIS

Twenty fractions were harvesied and their pH valuss
measured. Fractions were anaklyzed on 12% SD3-PAGE gsls.
The presence of antigen in the harvested Rotofor fractions
was determined by enzyme linked immunosorbent assay
(ELISA). Detection was facililated by monoclonal antibodies to
the Antigen F* The anfibodies served as primary antibodies for
both the ELISA assays and westem blots.

Results

SEPARATION OF THE ANTIGEN F FROM INFECTED FISH KIDNEY
The ussiuiness of ihe Roiofor cell for the isolation of the
hemaglutinin profein from infected fish tissues was examined.
ELISA data shown in Figure 2 indicates that the prolein was
Izcalized in Rotofor fractions 2 through &, coverding a pH range of
3.3-4.3, with fraction 5 containing the majority of the proisin.
Aliquots from the same fractions were also run on S0S-PAGE
mini-gels. Proteins from thesa gels weme visualized on westem
biots by total protein staining and immunodetection. The westem
blots revealed that the majorty of the tissues proteins were localzed
in the high pH range (Figure 3). Fraction 5 of this separation was
concanirated by ammonium sulfate precipiiation and
electrophoresad adjacent to the initial sample. This demonsiraied
the puriication achieved using the Rotoior cell, shown in Figure 1.
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SEFARATION OF THE ANTIGEN F FROM IN VITRO CULTURE MEDIUM
To deierming wiheiher ihe proiein isolaied fom diseasad fish was
he same as that produced in wiro, the Rotofor cell was used to
isolate Antigen F from precipitated culturs supematant fluid. This
material contains large quantities of calf or horse serum wsed inthe
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culiure medium. The Rotolor cell isolated the mgor constituenis of
the medium o neuiral or high pH, while Anitgen F and its
breakdown producis were presant in fractions from pH 3—4.45.
Antigen F from culiure medium was sclated in the same pH range
as that obtained from infected fish tissues [Fgure 4],
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Conclusion

The Rotoior cell has facilitated the analysis of the interaction
between A. saimoninarum and the salmonid host, especially in
ihe expenments with infecied kidney tissus. The purity
chitained with these methods has allowed comparnson of
activity of this protein produced in laboratory cutture and in
infected fish. Future experiments on prolein sequencing, probe
synihesis and cloning are dependent on the data confirming
ihat Antigen F isolated from infecied tissues is the same as
ihat secreted by ihe bacterium into call culiure medium,
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