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ABSTRACT

Studies on the antigen characterization of the various Babesia species were carried out
using SDS-PAGE gel electrophoresis and Western blotting. The SDS-PAGE gel electrophoresis
revoa’~d several antigens of Babesia species separated according to their molecufar weights.
Notabty, 3 plumpy bands were observed on all the Babesia species af giecular weights of 18-22, .
50-55 and 60-64 KDa. Some commen bands were obsgrved between the Babesia species and the
clean red blood cells. After immunoblotting the separated antigens with the positive bovine serum
of B. bigemina (African), immunoreactive bands at certain molecular weights werg iliustrated: 8.

‘. bigemina (Mexican) at 50 and 65 KDa, B. bigemina (African stabilate) at 45, 50 and 55 KDa, 8.
bigemina (African culture form) at 46 and 65 KDa and B, bovis at 20.1 KDa. The identification of
the immunoreactive antigens provide information for which the production of monoclonal
antibodies could be targetted. This could also be useful for the immunodiagngsis of the various

isolates or strains of the different Babesia species

KEY WORDS: Antigen Characterization, Bovine Babesia species, Immunodiagnosis

Introduction performance of these animals, thus limiting
availability of animal protein for human
consumption and potential supply of products
for international markets. Babesiosis has
caused serious loss of hides, meat and milk
production In cattle (Beltran, 1975).

In many parts of Africa including
Nigeria, diseases of cattle other than
babesiosis which had serious impact on
development of livestock include rinderpest,

‘ trypanosomiasis and contagious bovine
pleuropneumonia. As these diseases are
gradually coming under effective control,
tick-borne diseases of cattle including

" In Africa, Babesia bovis and B.
bigemina are the two species of Babesla
reported in cattle which are transmitted by
Boophilus microplus and Boophilus
decoloratus (Ristic, 1988). The distribution of
Babesia is totally dependent on the
respective distribution of these Boophilus
species. These two Babesia species found in
cattle wuée bovine babusiosis,

. Bovine babesiosis is.manif;ested by
fever, anaemia, occasional haemaoglobinuria
and the appearance of infecting protozoa in
the erythrocytes of cattle. Babesiosis

‘ i babesiosis be : i
persists as one of the most important come . more important.

diseases of cattle in all tropical and semi Babesiosis has not been given adequate
tropical regions of the world where most _ attention in Nigeria in spite of the high
developing countries are situated, Majority of relative abundance of ticks infecting this
the 1.2 billion cattle in the world are group of livestock.

Recent studies on antigen
characterization of various Babesia species
include those of Ali et a/. {1993), Duzgun et
al. (1991) and Figueroa et a/.(1992) and

potentially exposed to one or more Babesia
species (McCosker, 1981). Tick  bome
diseases, particularly babesiosis , constitute
major constraints in the expected
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Palmer et a/.{1991).  Proteins of Babesia
egui piroplasm isolated from infected horse
erythrocytes were characterized using the
two di&ensional Sodium Dodecy! Sulphate
{SDS) polyacrylamide gel electrophoresis { Ali
et. al., 1993)

Because bovine babesiosis tend to
develop resistance to drugs (Kuttler,1981,
Fulton & Yorke,1941), it is necessary to

‘carry. out a preliminary antigen
characterization so as to provide information
on the molecular weight of antigen binding
sites to antibodies. These immunoreactive
antigens could be inoculated into
“experimental animals for the production of
monoclonal antibodies. Antigen
characterization is also a useful tool in the
immunodiagnosis of the various isolates and
strains of Babesia species.

MATERIALS AND METHODS
Preparation of 10% SDS-polyacrylamide gel

This was prepared based on the
formula given in the supply kits by Life
Technologies (GibcoBRL). To 10.3mi of 40%
(w/v) Acrylamide : Bisacrylamide (37.5 : 1),
10m! of Resolving Gel buffer concentrate,
19.3mi of Distilied water and 400ul {0.4ml)
~0of'10% Ammonium persulfate were added.
After  pouring the resolving gel, it was
allowed to set for one hour before the
stacking gel was poured.

The stacking gel was prepared by
adding 1ml 40% Acrylamide : Bisacrylamide,
9ml of stacking gel buffer and 50ul of
Ammonium Persulfate. After pouring, the
comb was immediately inserted to provide
lanes for the flow of the antigens.

Preparation of antigens (Winger et al., 1987)
Eggs and larvae derived from infected
and uninfected engorged Boophilus
decoloratus were loaded on the various
lanes of the SDS-PAGE gel. They were earlier
prepared by crushing 3mg of each sampile in
phosphate buffered saline (PBS). Equal
volume of each sample in PBS and reducing
~ buffer were boiled in a waterbath for 5
minutes to break the polypeptide linkage. Tl~1ei\
samples were then centrifuged for’ two

minutes and. the supernatant were loaded
on the various lanes. in the SDS-PAGE gei
apparatus. This was run using the SDS-
PAGE tank huffar for ionic exchange with a
power packed eguipment (Shandon,
Southern, Vokam SAE 27C1) at 6QmA for 3
to 4 hours.

The kinetes were derived by draining
the haemolymph of the engorged female
infected ticks {at 3+ degree of infectivity)
within 10 days of their dropping from the
calf. Antigens of Babesia species were
merozoite fractions isolated from the red
blood cells after /n vitro cultivation at high
parasitaernia using methods described by
Winger et al. 1987. The various species of
Babesia cultured included B. bigemina
(Africanl, B. bovis (Kwanyange), 8. bigemina
{Mexican), B. bigemina {African stabilate) and
B. divergens

The clean red blood cells derived
from calf C59 obtained from the Central
Veterinary Farm, Weybridge, Surrey was
further prepared for the 10% SDS-PAGE gel
electrophoresis using methods described by
Winger et a/, 1987. This calf was isolatet
and maintained in this farm to ensure that it
was devoid of any infection throughout the
duration of this study. Blood from this calf
provided clear red blood cells for loading g;
the SDS-PAGE gel.

immunoblotting technique.

The antigens derived from the kinetes
and the species of Babesia were loaded
accordingly on the gel and transferred to a
single nitrocellulose membrane by Wpstern
Blouing, The nitrocellulose membrane was
reacted with positive antibodies of Z&.
bigemina (African) positive bovine immune
serum. The membrane was incubated in
filtered 5% (w/v} non fat dried milk in Tris
Buffered Saline (TBS) overnight. Johnson er
al.{1984) recommended this as the best and
least expensive blocking solution. This
blocked the non specific binding sifés thus
preventing the binding of irrelevant proteins.
On the next day, the nitroceliulose
membranes were rinsed in TBS 3 times at 10
minutes interval in a 'shaker. The primary
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antibodies eentaining the positive bevine
serum of 8. bigemina wag reacted with the
miracellulose membrane at 1 : 200 dilution In

18BY They were laft on a Shaker at room.

temperature tor ane hour, [t was then rinsed
in TTRS (TBS with Tween) three times at 10
minutes interval in a Shaker,

The membrang was then incubated
with secondary immunological reagent. Since
primary antibodies incubated earlier was of
boving arigin, the nitrocellulose membrane
was incubated with Anti-Bovine |gG (Alkaline
Phosphatase Conjugats} at 1 in 1000 dilution
in TTBS. The incubation lasted for one hour
at room temperature with gentle agitation on
a shaker. The membranes weare rinsed again
three times In TTBS at 10 minutes Interval in
a shaker. The fourth wash was done with
0.16M Trig-Cl (pH 8.8} for 10 minutes, The
nitrocelluless membrans was stalned using
the alkaiine phosphatase colour reactlon,
Photographs were taken te provide, &
permanent record of the experiments,

RESULTS

Silver staining of SDS-PAGE protein
profile of the Babesia species, the clean RBC,
the kinetes and the infacted and uninfected
tick materials indicated the presence of
antigens (protein bands) separated through
the disruption of their polypeptide linkage by
their relative molecular weights. Lanes 5-10
had over 18 protein bands each. In lane 3,
10 plumpy bands were noticed. Three
plumpy bands were noticed in all the Babesia
species at molecular weights of 18-22, 50-
58, 60-64KDa, At least 5 common bands
were observed between the Babesia species
and the clean RBC (plate 1).

After immunoblotting the separated
proteins with the positive bovine serum of 5.
bigemina (African), some immuﬁoréactive
bands were apparent. In lane 6, there was
immunoprecipitation of the antigens and
antibodies of B. bigemina (African stabilate
form) at molecular weights of 45, 50 and
55KDa while in lane 7, the B. bigemina
{African Culture form) was
immunoprecipitated at malecular weights of
45 and 65KDa. In lane 8, B. bigemina

PLATE 1 : SDE-PACH Pratoln Profilos of the vatlous species
af Babesiu, the clean KRB, the kinotes and the lnfected and
uninfected tek mntorlals with silver stalaing, Lanes 1 and 11
= Molocular welpht madom, Tane 2 = Uninfocted tick
materluls, baae 3 - Infueted tiok mnterials, Lone 4 = Kinetes,

Lamne 3 = Closn Xed Hlood Cells, Lane 6 = B bigeming
Aftlcan stablinte, Lame 7 = B, bigendna Alvican oulture forms,
Lanme 8 = A bupeming MoeXican, Fame 9 = B bovis
(Kwanyange), bLane 10« K divergens

(Mexican) also hasd immunorgactive bands at
melscular weights of B0 and 56KDa while 8.
bovis {Kwmnyangs) in lune 9 showed an
immunoreiective band at 20,1 KDa,

A common band was found at the
range beiween 17.5-i9.b KDa for all the
Babusig spocies rom Janes §-10. Moreover,
another conwnon band was observed on all
the Babesia species between 60-64 KDa.
There was no immunoreactive band on 8.
divergens, kinetes and the clean RBC (plate
2).

DISCUSSION
The presence of the common
protein bands on the SDS-PAGE gel on

both the red blood cells and the Babesia

species in the silver stairied gel indicated that
there was some level of contamination of the
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merozoites with the red blood cells during
their isolation process. Shimizu ef. al.(1992)
ce;rried out SDS~PAGE analysis and found
some little contamination of the merozoite
fraction of Babesia ovata with its sheep
erythrocyte component. After
immunoblotting, the red blood cells did not
show any band indicating that there was no
reaction with the positive B. bigemina
(African) serum. This showed that the red
blood cells loaded on the SDS-PAGE gel were
devoid of any contamination with pathogens
especially Babesia species. This was used as
a form of negative control since all the
Babesia species were isolated from RBC.

B. bigemina {(Mexican) had
immunoreacfive bands at molecular weights

PLATE 2 : Westem Blotting of the SDS-PAGE protein
profiles of the various species of Babesia, the clean RBC, the
kinetes and the infected and uninfected ticks. Lanes 2-10 were
immunobloited with the positive bovine serum of B. bigemina
(African); Lane 2 = Uninfected tick materials, Lane 3 -
Infected tif:k materials, Lane 4 ~ kinetes, Lane 5 = RBC, Lane
6 = B. bigemina African stabilates, Lane 7 ~ B. bigemina
African culture forms, Lane 8 ~ B, bigemina Mexican, Lane 9
= B. bovis Kwanyange, Lane 10 =B. divergens

of 50 and 55 KDa, while B. bigemina (African

" Stabilate) had immunoreactive bands at

molecular weights of 45, 50 and 55 KDa.
This agrees with some of the bands of
Duzgun et a/.(1991) who carried out
monoclonal antibodies binding to the surface
of live Mexico isolate B. bigemina merozoite

‘and found four parasite-encoded surface

antigens at 36, 45, 55 and 58 KDa. The
presence of the various immunoreactive
bands on the various isolates of Babesia
could be used as an index for the
immunodiagnosis of these isolates. This is
because ditferent Babesia isolates possess
specific parasite epitopes which primary
antibodies can recognize.

After immunoblotting, a comparison
of the banding pattern of B. bigemina
stabilate and culture forms of the African

.isdlates indicated that the culture forms lost

some bands at the region of 50KDa. The
stabilate forms of the parasites were
obtained directly from the calves while the
culture forms were grown in the laboratory
for a longer period of time. It was either that
the parasite no longer needed the protein or
that the configuration of the protein changed
during its maintenance in culture, such that
the serum no longer recognised the protein
{antigens) auring the immunoprecipitation
{Posnett and Metaferia, 1995, Personal
communication). In the case of the stabilate
forms of B. bigemina (African), the protein
still maintained its integrity and did not alter
its configuration since it came directly from
the calf. The loss of the 50KDa band by &.
bigemina culture forms seems .consistent
with changes in antigenic profiles resulting in
some loss of epitopes during artificial media
passages. Virulence properties of parentad
strain are often lost during this process.
There was no cross reaction of the
positive B. bigemina (African) serum with the

- kinete stage of the parasite. This was

probably because not enough amount of
kinetes were loaded on the gel, due to the

‘fact that it is extremely difficult to drain
“kinetes from tick haemolymph. The common

protein bands at the regions of 60-64 KDa in

. the SDS-PAGE analysis were not parasite
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specific. In other lmmunoblots mvolvmq the
' positive bovine serum of B. bigemina {(African
isolate), Posnett and Metaferia (1995), found
the samé bands at 60 - 64 KDa and
concluded that théy were not of parasite
origin. These proteins were thus derived from
the positive immune serum of the calf.
Future work by researchers would be
aimed at extracting the antigens at their
various molecular weights and injecting into
laboratory animals to produce monoclonal
antibodies. This would be very useful in the
production of wvaccines against bovine
..ybab‘esiosis that is becoming widespread and
the pathogen resistant to chemotherapeutic
agénts such as tryphan blue, Imidocarb,
Quinoline and Acridine derivatives.
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