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An sasily purified immunogenic protein whose antigenic properties
differed betwesn closely related species was sought. Dr. Ray
Simon, at the Fish Health Laboratory, Kearnaysville, WV,
suggested serum albumin since it is & highly immunogenic protein
of 69,000 dalton molecular mass and approximately 16 espitopes
(Tizzard, 1990). It is found in muscle tissue and largs

quantities can be rapidly purified from blood serum. Albumin is

one of the most rapidly evolving proteins and has been used by a
number of workers in taxonomic, systematic, and evolutionary
studies (Lowenstein, 1985; Sarich, 1969). Schill and Dorazio
(1950) have used polyclonal antisers produced against albumin
isolated from striped bass, Morone saxatilig, in order to
discriminate between stocks.’ - :

The purpose of the present study was to produce a monoclonal
antibody specific to sailfish albumin. Additionally, to
incorporate the antibody into an immunoassay which could be used
by fisheries biologists for the identification of sailfish
CArCcasses.

HATERIALS AND WMETHODS
ALBUHIN PURIFICATIOR

Albumin was purified from blood serum based on the msthod of Hoch
and Chanutin (19854) with modifications suggested by Ray Simon
{(pers. comm.). Serum was diluted with an equal volume of
distilled water and caprylic acid was added to 0.2 M. After
incubation at 63%, for 90 min, the solution was centrifuged at
10,000 X g, at 4%, and the pellet was discarded. An equal
volume of saturated ammonium sulfate was added drop-wise to the
supernatant fluid and the pH was maintained at 7.4. After a one
hour incubation at 4°C, this solution was centrifuged at 10,000 X
g and the peilet (globulins) was discardsd. The supernatant was
dialyzed overnight against 3 changes of diastilled water to remove
ammonium sulfate. The purified albumin solution was lyophilized
and stored as a powder at -70%.

HYBRIDOME PRODUCTION

Hybridomas were produced following the methods of Goldsby (1989)
and Harlow and Lane (1968) with suggestions by Martin Flajnik,
University of Miami, Department of Microbiology (psrs. comm.).
Balb\c mice were immunized and boostad with 100 mg of purifiad
albumin in conjunction with Freound's sdjuvant. Mice were boosted
every two weeks and assayed for anti-albumin activity using an
enzyms-linked immunosorbent assay (ELISA). When a significant
antibody titre (»>1000) was achieved, the mouse was given & final
boost by intravenous-injection into the tail. Three days after
the fi:al boost, the mouse was sacrificed and its spleen was
removed.
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FUSION

The clonotypes respoending to fish albumin were teasad out of the
spleen into phosphate buffered saline (PBS). The cells were
washed in PBS and pelletad by centrifugation at 2000 X g. The
spleen cells were counted and added to an equal number of myeloma
cells., The combined cells were mixed in PBS and centrifuged.

One ml of 50% polyethylene glycol (PEG) was added to the cell
pellet. The PEG was slowly diluted out with 50 ml of PBS. 'The:
cells were pelleated and resuspended in medium containing
hypoxanthine, aminopterin and thymidine (HAT) and plated at
100pl/well into twenty 96-well platss.

POST FUSION

At eight to ten days post fusion, the wells were scresned for
dnti-albumin activity using an ELISA kit (BioRad Laboratories,
Richmond, CA). Approximatsaly one microgram of purified fish
albumin was passivsly adsorbed to sach well of a 96 well ELISA
plate by adding 100 pl of Tris-buffered saline (7BS) containing
fish albumin at 10 pg/ml. After one hour of incubation at room
tempaerature, the plate was washed three times with TBS to remove
unbound albumin. A one parcent solution of gelatin was added to
the wells to block any unbound sites. After 30 minutes, the
plate was washed three times with Tween 20-TBS (TTBS). Fifty
microliters of supernatant fluid from the hybridoma cultures was
added to the wells and incubated for one hour. The plate was
washed three times with TTBS to removs unbound antibodies. Only
antibodias which have a strong affinity for the previously
adsorbed albumin remained bound. A second antibody, goat
anti-mouse IgG which is covalently coupled to the enzyme alkaline
phosphatase (GAM~AP), was added to the walls. The plate was
washed five times with TTBS to remove any unbound GAM-AP. One
hundred microliters of an alkaline phosphatase substrate solution
{p-nitrophenyl phosphate) was addsed to the wells. After one hour
the plates were read spectrophotometrically on a Bio-Tek
microplate autoreader (Bio-Tek Instruments, Wenocoski, VT).

Walls that tested positive for anti-sailfish albumin activity
have been screened for cross-reactivity with both marlin spscies.
Hybridomas from five wells, that exhibited high anti-sailfish
activity (optical density > 0.3), were cloned by limiting
dilution. The hybridoma cells wsre diluted in culture medium and
plated at a density of 0.3 cells/well in 96 well plates. The
wells containing hybridomas in the limiting dilution plates were
again screened for anti-sailfish activity and cross reactivity to
marlin species, .Hybridoma clones that are specific for sailfish
albumin were stored in liquid nitrogen.
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GROWTH OF HYBRIDOMA FOR ANTIBODY PRODUCTIOR

Twenty five, 75cm! tigsue culture flasks containing 25 ml of HY
medium supplemented with 10% fetal bovine serum {Sigma Ch?mical
Co., 8t. Louis, MO) were inoculated with ?pproximately 10° cloned
hybridoma cells. Maximum density (5 X 10°/ml) was reached in six
days, at which time 550 ml of tissue culturs supernatant fluid
was collected. The antibody was precipitated using 50% saturated
ammonium sulfate.

Puplicates of the best hybridomas were expanded as an ascites
(fluid) tumor in the peritomreal cavity of balb/c mice (Harlow and
Lane, 1989). The mice were primed by intrapsritoneal (IP)
injecticn of 0.5 ml of pristane (tetramethylpentadacane) (Sigma
Chemical Co., St. Louis, MO) seven days before IP inoculation
with 10° hybridoma cells. Several aliquots of antibedy rich,
ascites fluid were harvested after one week.

PURIFICATION OF ANTI-SAILFISH ALBUMIN MONOCLONAL ARTIBODY

The antibody was purified with an affinity chromatography column
of goat anti-mouse IgG agarose (GAMA) (Sigma Chemical Co., St.
Louis, MO). Ten ml of GAMA were packed in a chromatography
column and equilibrated with 200 ml of 0.01 M NaPQ, 0.5 M NaCl
vuffer, pH 7.5 (PB). Twc hundred milligrams of the antibody
containing precipitate (above) were reconstituted in 100 ml of PB
and passed through the column. The column was then washed with
300 ml of PB. The purified antibody was eluted from the column
. with 100 ml of striping buffer (0.1 M Glycine, 0.15 M NaCl, pH
2.5). The 100 ml sample was collected into 10 ml of 0.5 M Tris
buffer, pH 8.0, to neutralize the pH and limit the amount of
antibody denaturation.

COHJUGATION Oﬁ‘HORSERADISH PEROXIDASE TO ANTIBODY

The six milligrams of pure antibody eluted from the GAMA column
were dissolved in one ml of 1 M NaBCO;, 0.9% NaCl duffer, pH 9.5.
A 60 pl aliguot of this solution was added to 50 pl of Immunopure
Activated Peroxidase (Pierce Chemical Co., Rockford, IL). After
an overnight incubation at 4’%c, the reaction was quenched by the
addition of 1 ml of 0.2 M lysine, pH 7.5.

IMMUNOASSAY OF BILLFISH SERA WITH CORJUGATED ANTIBODY

Serum from eight white marlin, three blue marlin, and four
sailfish were adsorbsd to an ELISA plate.  (100pl/well) at
dilutions of 1:50, 1:500, 1:5000, 1:50,000, and 1:500,000 ia TBS.
The plate was blocked with a 1% bovine serum albumin solution.
After three TTBS washes, 100 pl of & 1:40 dilution of the
antibody-peroxidase conjugate were added to each well. After
five TTBS washes, 100pl of the peroxidase substrate (3,3',5,5°
tetramethyl benzidine) solution were added to each well. The

reaction was stoppad after five minutes with 100 pl of 1 M
phosphoric acid and the plate was read spectrophotemetrically on
a Bio-Tek autoreader at 450 nm.

RESULTS
SPECIFICITY OF HYBRIDOMAS PRODUCED AGAINST SAILFISH ALBUMIN

From a total of 20 positive parent colonies, four anfti-sailfish
albumin hybridoma were assayed for their reactivity to purified
billfish albumins (fig. 1). One colony, 21G-12 showed sxquisite
spscificity toward sailfish albumin with no reactivity toward the
albumins of sither marlin species. This colony has besn cloned
and remains specific toward sailfish albumin. The cloned
hybridoma has besn named M2D1 and has been frozen in liquid
nitrogen.

REACTIVITY OF GAMA PURIFIRD ANTIBODY AND CONJUGATR

Six milligrams of GAMA purified M2D1 antibody were dissolved in 1
ml of TBS. This solution was diluted up to 1:50,000 and
maintained reactivity with sailfish albumin adsorbed to a
multiwell plate (Table 1).

Dilution 0.D Dilution 0.D,
1:200 0.479 |1:6,400 0.1%1
1:400 0.284 | 1:12,800 0.138
1:800 0.348 | 1:25,600 0.1852
1:1,600 0.353 }1:51,200 0.091
1:3,200 0.270 {1:102,400 | 0.040

Table 1. geactivity of GAMA purified M2D1
antibody in terms of optical density (0.D.)
at 450 nm in an ELISA for sailfish albumin.

Thé qnqibody—enzyme conjuggte {M2D1-HRP) was diluted 1:2000 without
significant loss of activity {0.D. > 0.500) with sailfish albumin
adsorbed to a multiwell plate.

IDENTIFICATION OF SAILFISH SERA BY IMMUROASSAY

Whgg sera from eight white marlin, three blue marlin and four
sallglsh were assayed with M2D1-HRP the results in Figurs 2 were
obtained. It can be seen that the immunoassay correctly identified
each of the sailfish ssera and did not give any false positives or
nagatives. The optical .densities were obtainad using a 1:2000
dilution of the M2D1-HRP conjugate and color development was



complete within five minutes.
DISCUSSION

The present study is the first dJdemonstration that monoclonal
antibodies can be used to differentiate one fish species from
another. From a total of twesnty clones that showed reactivity
toward sailfish albumin, four were analyzed for their degree of
cross reacitvity towards marlin species. Three clones were highly
spacific toward sailfish; two of which did not show any detectable
cross-reactivity. One clone, M2D1, was incorporated into an
immunoassay by conjugation with the enzyme horseradish peroxidase.
The immunoassay successfully identified sailfish sera as distinct
from that of blue and whits marlin. The use of polyclonal antisera
produced against either egarcoplasmic proteins (Hartmann and
Waldnaer, 1990) or purified albumin {Hartmann et al, 19%0a; 1990b)
did not allow the identification of billfish to the rank of
spacies.

There are numerous advantages of utilizing monoclonal antibodies
for the identification of fish speciez. The hybridoma producing
the specific monoclonal antibody is immortalized and can be
pregserved indefinitsly. With the advent of modsrn bioreactors,
milligram quantities of relatively purs antibody can be readily
produced. The antibody can be incorporataed into a field kit for
the dockside identification of fishes., Thesa kits will be useful
in the gathering of catch statistics and for legal enforcement.

The sailfish specific immunocassay outlined in the pressnt study
employs fish serum as a source of albumin. We have previously used
red muscle extracts aa a source of albumin in studies of polyclonal
antibodies (Hartmann et al, 1990b). However, we have not extended
our studies on sailfish specific monoclonal antibody to include
reactivity toward red muscle of the billfish species. We are
currently studying the efficacy of one hybridoma clone, 19F11,
which produces a monoclonal antibody which reacts with all three
pillfish species. The antibdody produced by this clone could be
used as a "capture" antibody to bind albumin from red and white
muscle extracts. This antibody, along with a species specific
antibody, could be incorporated into a very simple and rapid
paper-based sandwich immunoassay (Hudson and Hay, 19860).

In conclusion, the identification of a fish species from a sarum
sample by a simple, portable, immuncassay mothod has been achieved.
although the prototype immunoassay has been proven effective
against sailfish sera, further rafinements to the method will
simplify and spesd théd procsdure to allow the dockside
identification of sailfigh carcasses from musecls samples. . In
addition, mice have besen immunized with the aldbumins of blue and
white marlin, and, with the technology presented in this paper,
immunocassays for their idsntification can now be completed.
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Reactivity of M2D1-HRP
With Billfish Sera
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