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Abstract

Enzyme-linked immnunosorbent assay
(ELISA) using an expression S protein
fragment as an antigen was developed for
detection of antibodies against IBV. The
primers (IBVcl-1BVc2) were designed
according to the published entire S1
nucleotide sequence of Taiwan IBV isolate
Tw/1171/92. The F frgament of S1 gene was
amplified using primers IBVc1-IBVc2,
cloned into the pRSET vectors and
transformed into competent E. coli BL21
(DE3). A 27.5 kD S1-F fusion protein was
successfully expressed, affinity-purified and
used as a coated antigen for serum antibody
detection by ELISA. Although there was
little cross-reactivity in the serum
neutralization (SN) test, cross-reactivity was

observed in this ELISA system among
different IBV strains, H120, Taiwan Group |
and Taiwan Group Il. The ELISA technique
using expression S1-F protein is able to
detect antibodies from different IBV
serotypes and appears to be suitable for
large-scale serological surveys.
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I ntroduction

Infectious bronchitis viruses (IBV) infect
chickens of all ages causing dropsin egg
production, retardation in growth, and heavy
mortality. In spite of widespread use of
vaccines, outbreaks caused by 1BV occur
frequently and many strains of IBV have
been isolated in different countries [3]. IBV
contains three structural proteins, spike
glycoproteins, membrane glycoprotein and
nucleocapsid protein. The spike glycoprotein
is post-trandlationally cleaved into S1 and S2
sub-units [2]. S1 glycoprotein has been
demonstrated to be correlated to the viral
infectivity and able to induce virus
neutralization [2, 7]. Location and function
of epitopes on spike protein had been
reported [6, 7, 10, 11]. There are eight
antigenic siteson S protein, six on S1
(overlapped S1-A/B/C, S1-D, S1-E, and S1-F)
and two on S2 (S2-G and S2-H). S1-A/B/C,
S1-E, and S2-G are able to induce SN
antibody but not S1-F [8].

Among the various serological tests
for 1BV, the enzyme-linked immunosorbent
assay (ELISA) is the most sensitive and
popular serological technique for flock
monitoring. Although it lacks serotype
specificity [12, 13], it is convenient for
evauating vaccination response. Using
commercia kits for antibody detection by



ELISA is a routine work in Taiwan. More
than 92,396 blood samples were tested for
IBV antibody by ELISA in the whole year of
1998 [1]. The ELISA kits were commercialy
available and coated with the whole virus. It
detects antibody against S protein as well as
other proteins of IBV. Spike glycoprotein is
responsible for vira infectivity, virus-
neutralizing or haemaglutination-inhibiting
antibody induction, membrane fusion and
cell attachment [6, 9, 10]. Since S protein
relating to vira infectivity, using it as a
coated antigen for antibody detection is more
close to protection and much easier than the
whole virus in ELISA. In the present study,
an expression S protein fragment was used as
a coated antigen for IBV antibody detection
in ELISA. This protein could catch the
antibodies from different IBV serotypes.

Results

The of SN titers in specific antisera
against homologous and heterologous 1BV
strains are shown in Table 1. As expected
homologous titers were higher than
heterologous, especia between different
serotypes, e.g. between Tw/1171/92 and
H120 or Tw/2296/95. Conjugate diluted
1:1000 or less produced non-specific
reactivity, and 1:4000 dilution or more
obtained P/N ratios about 1. Appropriate
antigen concentration used in indirect ELISA
was determined by using chicken polyclonal
antisera diluted 1:100 and conjugate diluted
1:2500. High OD vaues were seen by
increasing the protein content of the antigen
used to coat the wells. Antigen concentration
of the range between 500 ng to 125 ng
detected greatest P/N ratio (positive/negative
ratio). As little as 125 ng/well of S1-F
fusion protein consistently detected IBV
antisera in indirect ELISA, with lower
background and higher antibody titers. The
antigen concentration was adjusted at 125
ng/well for the following tests.

The OD values of different sera reacted
to different antigen in ELISA are shown in
Table 1. The S1-F protein gave less
background against SPF chicken serum than

H120 antigen. It was highly cross-reactive
among various distinct IBV serotypes,
including Mass, Tawan Group |
(Tw/1171/92) and Tawan Group Il
(Tw/2296/95), similar as the results obtained
by ELISA coated with the whole virus, H120
and Tw/2296/95. In addition, detection for
antibody titers of field sera using S1-F fusion
protein was significantly greater than those
obtained by ELISA with H120 or
Tw/2296/95, indicated the usefulness for
monitoring vaccination response of chickens
under field conditions.

Discussion

The sensitivity of the ELISA test can be
altered greatly and linearly by adjusting the
protein content of the antigen. Extremely
high antiserum titers can be obtained by
increasing the protein content of the viral
antigens or expression protein used to coat
the plates. Using any concentration falling in
the linear range of the well should be
acceptable, but the lower concentration, 125
ng/well, were chosen in order to obtain
acceptable values with minimal background.
Generally, the whole virus antigens were not
SO pure as expression antigen. One might not
compare the absolute OD values even the
concentration all the antigens used was 125
ng/well. However, one can compare the OD
values of different antiserum with the same
antigen.

The epitope involved in neutralization
and hemagglutination is conformation
dependent [14]. The epitope of the fragment
F shows antigen-antibody reaction but
neither neutralization nor hemaggl utionation
ability [9]. It iswell known serotype of IBV
is determined by neutralization test [3]. Since
the S1-F has no neutralization ability, the
fusion protein is highly cross-reactive among
various IBV serotypes (including
Massachusetts, Taiwan Group | and Taiwan
Group Il). Asthe fusion proteins produced
in prokaryotes were not glycosylated, the
broad antigen spectrum of S1-F fusion
protein might due to the conformation-
independent antigenicity and lacking of



neutralization and haemaggl utination-
inhibition ability of antigenic site S1-F. That
the higher OD valuesin ELIAS using S1-F
protein than those using the whole virus
indicated the ideal usefulness for monitoring
vaccination response of chickens under field
conditions. Aslittle as 125 ng/well of S1-F
fusion protein consistently detected IBV -
specific serain indirect ELISA, with less
non-specific reactivity but higher antibody
titers. In addition, the similarity scores of the
amino acidsin the F fragment of S1 protein
are mostly more than 1 [4]. This highly
conserved region provides a common epitope
in antibody detection for all IBV serotypes.

Conventional virus propagation and
purification is relatively time-consuming and
labor-intensive, while cloned F fragment of
IBV Sl geneisinexpensively expressed in
quantitiesin prokaryotic expression system
with IPTG induction. Although S1-F fusion
protein cannot distinguish IBV serotypes, it
should be very useful asarapid aid to
evaluate the immune status of a vaccinated
flock. To establish a serotype-specific ELISA
system, one should clone and express the
neutralization epitopes, such as S1-A, B, C,
S1-D, or S1-E as a coated antigen for ELISA
test.
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