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COMPARISON OF ANTIGENIC COMPOSITIONS OF
DIFFERENT SEROTUPES OF SWINE
HAEMOPHILUS PLEUROPNEUMONIAE

Wei-Ming Chang and Shiow-Suey Lai

Taiwan Provincial Research Institute for Animal Health

The antigenic components of eight serotypes of Haemophilus
pleuropneurnoniae (HP} were analyzed by sodium dodecyl sulfate
polyacrylamide gel electroghoresis (SDS-PAGE) and Western imm-
unoblotting technique. There were about 33 bands and more than
45 bands of each type revealed in SDS5-PAGE with Coomassie blue
and silver stain, respectively. However, there was no significant
difference among serotypes. The compositions of difference ser-
otypes of HP were very similar. In Western blotting, there were
30, 15 and 13 antigenic bands of each strain, respectively, when
the blotting profile reacted with antisera against whole cells,
serum from pig naturally exposed to HP and serum against  pur-
ified lipopolysaccharides (LPS). From the patterns obtained in
Western blots, it was suggested that the surface antigens played a
major role in provoking immune response. There were two add-
itional antigenic bands, 43K and 70K of serotype 1 showed in
Western blots, reacting with antisera against serotype 1. They were

concluded to be serotype-specific.
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Porcine pleuropneumoniae caused by unofluorescent, complement fixation,
Haemophilus pleuropneumoniae (HP} s ELISA, and coaggluatination  tests
characterized by fibrinous, haemor- etc (3,1,5,6,7,8) . Although serotypespec-

rhagic,

necrotizing pleuropneumoniae)

ific antigens of HP bhave so far not

It has recently been proposed that there

at least twelve serotypes have been
identified®, Serotyping of HP was suc-
cessfully dome by wuwsing different pre-
parations of antigens in tube aggluti-

nation, ring precipitation, indirect imm-

been well defined, it seems that sero-
type-specific antigen is a [ipopolysac-
charide-like materials existed in bac-
terial capsule (93,

In recent years, the electropho-

retic patterns obtained by polyacry-
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lamide ge! electrophoresis (PAGE) ifrom
bacteria were used in taxonomic studies.
time of

Colony type, growth medium,

harvest, and in vivo or in vitro passage

had mo appreciable effect on the pro-
tein profile of the strains examined (0,28
The electrophoretic patterns had also

been used in studing the components
of HP. Nicolet had examined the pro-
SDS-solubiliaed whole

cells of HP and found that they were

tein profiles of

very similar among serotype 1 to 5¢9 |
However, Rapp had distinguished seven
patterns of outer membrane proteins
among nine serotypes of HP by 3DS-
PAGE ¢ |

The purposes of the study were to
analyze the antigenic components and
determine the serotype-specific anti-
gens of different serotypes of HP by
SDS-PAGE with different staining me-
thods and Western immunoblotting tech-

nique,

MATERIALS AND METHODS

Bacteria

Eight reference strains of serotype
| to 9 (except 6) of HP were obtained
C.N. Chang,

Vetrinary medicine Taiwan Sugar Coope-

from Dr. Department of

ration. Bacteria were seperately cul-
tured on chocolate agar (5% defibrinated
horse blood in brain heart infusion agar
heated at 80°C for ten minutes in two
steps) for 18 hours. Harvested bacterial
cells were washed three times in Phos-
phate buffered saline (PBS, pH 7.2). The

protein concentration was determined by
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Lowry method (22 |

SDS-PAGE

Discontineous SDS-PAGE was per-
formed with 10% seperating gel and 3.9
% stacking gel using the Laemmli bui-
fer systemQ®, Bacterial samples (30ug
} were boiled for three minutes in bui-
fer containing 2% 5SDS, 5% 2-mecept-
10% glycerol in 0.0625M

Tris-Hel {pH 6.8). The treated samples

oethanol and

were then loaded onto the pre-prepared
slab gel and electrophorized at 20mA
constant current for about three hours.
stained for
blue
R-250 and for carbohydrate with silver

The slab gels were then

protein with Coomassie brilliant
stain, respectively, Silver stain was done
according to the method of Tsai®# .
A molecule weight standard (Pharmacia
product} ranging from 144k to 94k was
used to calculate the molecule weight

of the electrophorized bands.

Preparation of antisera used in Western

immunoblotting
Three types of antisera against
serotype 1 were used in Western blot-

ting. There were hyperimmune serum
against formalin-inactivated whole cell
antigens, serum from pig that naturally
exposed to HP, and hyperimmune serum
against phenol-extracted LP5 antigen.
The LPS antigen was extracted accor-
ding to the method of Gunnarson¢s .
inactivated

rabbits

Hyperimmune  serum  of

whole cells was produced in

intramuscularly immunized three times

with formalin-inactivated whole cells
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homogenized with Freund's complete
adjuvant. The dose of inoculum was C.5
ml of 10% (v/v) of washed cells. The
preparation of hyperimmune serum
against LPS was also done in rabbits,
The concentration of LPS was diluted
to 2.5x10°EU/mI in Limulys amoebocyte
lysate test. The serum of infected pig
was taken from farm where naturally

infected with serotype 1.

Western immunoblotting
The slab gels of reference strains
of HP after running in SDS-PAGE were
electroblotted onto a nitrocellulose paper
The blotted nitrocellulose papers were
reacted with HP specific antisera and
labeled
unoglobulin and developed acording to

peroxidase antirabbit  imm-

the method of Healey 26y , using 3,3'-
diaminobenzidine as substrate.
RESULTS
SDS-PAGE patterns of reference

strains of HP: The SDS-PAGE patterns
of each strain of HP stained with Coomn-
assie blue and silver nitrate were shown
in Figure 1 and 2, respectively. In gen-
eral, the patterns of each strain were
similar either in the number of bands
and their electromigrating points or the
More than 38

bands stained with Coomassie blue in

intensity of the bands.

each strain were noticed. The mole-

cule weight of five major bands which

showed more intense than others were
T4. 4K, 20.1K, 30K, #43K and 55K,
respectively. The differences of SDS-
PAGE patterns among serotypes were
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Fig. 1. SDS-PAGE profile of 8 serotypes of HP
stained with Commasie blue. Line 1 to 8
are serotypes 1 to &, without 6. Line 9 is
Actinebacillus. The right column is stan-
dards for the references of molecular
weights.

Fig. 2. SDS.PAGE profile of 8 serotypes of Hp
stained with silver nitrate. Line tto8are
serotypes I to 9, without serotype 6. A is
Actinobacillys,

only found in the region between 43K
and 64K, Because the differences were
so insignificant, therefore it could not
difference

differentiate  the among

serotypes by this method. However,
Actinobacillus had the distinct pattern
as compared to those of serotypes of
HP,

As shown in Figure 2, more than

45 bands were revealed in SDS-PAGE



stained with silver nitrate. The patterns
of each strain were similar except the
intensity of bands. Because the bands
were too many and too close, so it was
difficult to numberate the accurate
number of bands and estimate the cor-
rect molecule weight of each band in
each strain. However, the differences
in migration patterns between HP and
Actinobacillus  spp. were significant.
Although SDS-PAGE stained with silver
nitrate were different from those with
Coomassie blue, serotype-specific com-
ponents were still not identifiable.

Specific antigenic components
obtained by Western immunoblotting:
Antigenic components on nitrocellulose
paper blotted from SDS-PAGE slab gel
prepared from 8 serotypes were reacted
with three kinds of antisera against
serotype | of HP as shown in Figure3,
4 and 5. At least 30 bands were ob-
tained by reacting the blotting meter-
ials to antiserum prepared from whole

cells of serotype 1. In this preparation

Fig. 3. Immuncblotting pattern of antigenic com-
ponents of 8 serotypes of HP reacted with
antiserum against inactivated whole cell
of serotype 1. Lines 1 to 8 are serotypes 1
te 9, without 6.
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Fig. 4. Immunoblotting pattern of antigenic com-
ponents of 8 serotypes of HP reacted with
antiserum collected from pig naturaily in-
fected with serotype 1. Lines 1 to 8 are
serotypes 1 to 9, without 6.

Fig. 5. Immunoblotting pattern of antigenic com-
ponents of B serotypes of HP reacted with
antiserum against LPS of serotype 1
Lines 1 to 8 are serotypes 1 to 9, without 6.

hyperimmune serurn against serotype |1
reacted similarly as other serotype of
HP, indication strongly cross reaction

among serotypes.

There were 15 bands obtained by
reacting the serum of pig naturally
exposed to HP with the immunoblotting
antigens on the nitrocellulose paper

prepared from serotypes of HP. Gene-
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rally, the distribution of antigen-antj-
body reacting bands were similar among,
& serotypes, except that an additional
70K band was only seen in preparation
In addition to 70K band,
slight difference in intensity of bands
were also observed for 41K band in
serotype 2 and 4.

In  the

of serotype I.

same preparation of im-
munoblotting antigens of 8 serotypes,
but wusing antiserum prepared {rom
phenol-extracted LPS (serotype 1), 13
reaction bands were observed. The cross
reactions among serotypes with anti-LPS
serum were also strong. However, two
43K and 70K were
only observed in serotype 1. Therefore,

the 43K and 70K bands seemed to be

additienal bands,

the serotype-specific for serotype 1,

For comparison, a diagram of the im-
munoblotting profiles of serotype 1
reacting with different preparations of
drawn in

antisera were Figure 6.
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Fig. 6. Comparison of the immunoblotting pat-
terns of antigenic components of serotype
1 of HP reacted with three different
antisera against; A: inactivated whole
cell; B: naturally infected pig serum; C:
phenol-extracted LPS of serotype 1.

DISCUSSION

The Coomassie blue stained SDS-
PAGE profiles prepared from different
serotypes of HP showed no significant
difference among serotypes. However,
by using silver stain, which was con-
sidered to pick wup capsular polysacch-
componints of

arides, the antigenic

different indis-
tinguishable in the SDS-PAGE profiles.
But it
irom that
Nicolet's study the SDS-PAGE pattern

those of

serotypes were still

showed significantly different

of Actinobacillus spp. In

of HP was distinct from

Haemophilus (H.) parasuis, H. influ-
enzae, H. parahemolyticus, Pasteurella,
Actinobacillus, Brucella, Morexella and
Bordetella ¢ The SDS-PAGE pattern
of HP probably can be used as tool for

identifing HP {from other bacterial

species.
Serum from pig naturally exposed
to HP was more suitable to identify the

important antigens, because the pro-

tective antibodies induced after re-

covery from infection. However, the

immunoblotting  patterns of different
serotypes of HP using antisera against
whole cell, LPS and serum of naturally
similar

infected pig gave a fairly

result. From the result, it also sug-

gested that the cellular surface anti-
gens LPS played a major role in pro-

voking immune response and induced

better protective immunity than for-

malin-inactivated whole cell antigens.

The Iimmunoblotting materials of dif-

ferent serotypes reacted with hyper-

immune  serum  against whole cells

showed more antigen-antibody reacting



hands, which probably due to the ex-
posure of some hidden inner antigens
during the preparation of inactivated

whole cells,
The serum against LPS and serum

of infected pigs can be used efficiently

in serotyping since capsular polysac-
charides is thought to be serotype-
specific ¢#>, Supprisingly, antigens
revealed in  immunoblotting reacting

with both sera, respectively, had strong
cross reactions among serotypes. There
were a lots of common antigens existed
in cells of HP. Because the cross pro-
tection of serotypes in not present
strongly, so the serotype-specific anti-
gens must play an

important role in

protection, which is needed for further

study.
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