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Abstract: Avian influenza virus H5N1 causes a zoonotic disease, that is, Avian influenza, that can potentially
infect humans, wild birds and other mammals. A rapid diagnosis and vaccination against this virus is important
to control the disease outbreak. However, information about the whole protein profile as the basic information
for developing vaccine and making diagnosis of Avian influenza H5N1 virus is still limited. Furthermore, we
need to observe the acurate protein profile of the virus. The purpose of this research was to identify protein
profile of H5N1 and its antigenicity to H5N1 and H5N2 chicken sera antibody. We employed SDS PAGE to
identify the protein profile of Avian influenza A H5N1 isolated from infected chicken in the field. Western Blott
was used to identify antigenic activity of the H5N1 protein against antibody of vaccinated chicken by H5N1
and H5N2. The result showed that the protein profile of Avian influenza A H5N1 consisted of PB1, PB2, PA,
HA, NP, NA and M1 with molecular weight of 86.5, 85.8, 82.5, 63.5, 56.2, 49.7 and 27.9 kDa, respectively. Here
we identified that protein HA and NA were recognized by H5N1 and H5N2 sera antibody that are very
promising for the development of vaccines and diagnostic materials of Avian influenza A Virus. 
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INTRODUCTION H5N1 virus, namely, PB1, PB2, PA, HA, NP, NA, M1, M2

Avian influenza is a zoonotic disease caused by 14.3 kDa, respectively. However, Nwe et al. [5] showed
influenza A virus that can potentially infect human, wild that the molecular weight of HA protein is 56 kDa.
birds and other mammals by means of inhalation and Furthermore, we need to observe the accurate protein
direct contact. The disease has high mortality and profile of the virus. The profile protein serves as the basic
morbidity to poultry, even to human. Avian influenza information that can be used for developing the vaccine
virus is a major concern after the discovery of new highly and making the diagnosis of H5N1 development. Here we
virulent strain, H5N1, which has caused outbreak in China identified that protein HA and NA were recognized by
before 1997. The virus also infected poultry in East Asia H5N1 and H5N2 sera antibody that are very promising for
and,  unfortunately,  emerged  from birds to mammals the development of vaccines and as the diagnostic
(cats, pigs and humans) [1, 2]. However, there is no materials of Avian influenza A virus. 
accurate evidence that the virus spreads from human to
human [3]. This Avian influenza virus has highly mutation MATERIALS AND METHODS
to escape from host immune [4]. The strategy to prevent
this disease is to isolate the healthy chickens from the H5N1 Virus Propagation in MDCK Cell Culture: Avian
infected ones, to use biosecurity system to prevent the influenza A virus was isolated from the H5N1-infected
spread of Avian influenza A quickly, to make rapid chicken by Nidom, TDC, Airlangga University,
diagnostic and to construct a new candidate vaccine (Unpublish). The virus was propagated in MDCK cell line
[2,4,5]. continuously by inoculating 200 µl virus suspension

The Information of the whole protein profile of Avian (concentration) to 6 well plate in MEM medium,
influenza A H5N1 virus is still limited. Shaw et al. [6] incubating it at 35°C for 1 hour, then adding by 2 ml
reported that the molecular weight of Avian influenza A Dulbecco`s    m  odified     Eagle    Medium     (MEM)  and

and NEP are 86.5, 85.8, 82.5, 63.5, 56.2, 49.7, 27.9, 11.3 and
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observing its CPE  growth  day-by-day  [7].  Harvesting Western Blott Technique: The protein sample (20 µg)
for virus could be done after being confluent (more than separated on SDS-polyacrylamide gel was electro-blotted
80% confluence).  The  supernatant  was  taken  and onto a nitrocellulose membrane (i.e. iBlot Filter Paper) by
moved into  15  ml  tube, then centrifuged in 3000 rpm using semi-dry transfer unit 100 mA, 50 V for 3 hours. The
speed for 5 minutes. The supernatants were removed to nitrocellulose membrane was blocked by 5% skim milk in
screw tube for stock and be kept in temperature -80°C PBS for 30 minutes at room temperature, then washed 3
[7,8]. times (20 minutes each) in the PBST. The membrane was

Vaccination  and  Antibody  Measurement: (1:1000 dilution) at temperature 37°C for 1 hour. The
Haemaglutination Inhibition (HI) test was used to detect membrane was washed 3 times by washing buffer and
the production of antibody or Antibody titer of layer incubated with 100 ml of anti-chicken IgG conjugated with
chicken  after  injected  with  H5N1  or  H5N1   vaccine. alkaline phosphatase (Kirkegaard & Perry Laboratories,
The test is considered as the “gold standard” of serologic Inc. Gaithersburg, Md.) (diluted 1:1000) for 1 hour at room
diagnosis of infection with human influenza viruses and temperature. After that, the membrane was washed 3 times
avian influenza [9]. The HI test was performed by using (10 minutes each) with PBST and distilled water. Finally,
serum with antibody titer 2  of four groups of layer 10 ml of AP-substrate was added to the membrane and8

chicken in flock after vaccinated by H5N1 or H5N2 shaken for 20 minutes, then added stop solution [11;12].
vaccine. The first group and second group were serum of
chicken after 2 weeks vaccination by H5N1 and H5N2, RESULTS AND DISCUSSION
respectively. The third group and fourth group were
serum of chicken after 1 month vaccination by H5N1 and The Protein Profile of Avian  Influenza  H5n1  Virus:
H5N2, respectively. The test was performed as follows. The protein profile of Avian influenza A H5N1 virus
Twenty five (25) µl PBS were added to 96 well plates isolated from the infected chicken showed 5 bands of 6
(ELISA plate) in row B to H (B1-H12) and 50 µl serum were proteins, that is, 27.5 kDa, 49.7 kDa, 63.5 kDa, 82.5 kDa,
added to row A (A1-A12). Then we made serial dilution by 85.8 kDa and 86.5 kDa (Figure 1). This data suggested that
taking and mixing 25µl solution in turns from row A to G the protein profile of H5N1 that we found was similar to
prior to incubate them for 30 minutes.  The  last  row H the one found by Shaw et al. [6], except for the protein
(H1-H12) were added with 25µl of PBS, but this treatment with molecular weight 11.3, 14.3 and 56,2 kDa which did
served only as control. Here the solution in all well plate not exist in our sample.
were discarded and then were filled with 25µl antigen
standard 8 HA, except for row H (H1-H12). Then they were Antigenicity Protein of the Avian Influenza H5N1:
mixed using mechanical vibrator and were incubated in Separated protein in acrilamide gel (SDS-PAGE) was
room temperature for 30-45 minutes. After the incubation, transferred to nitrocelulose membrane to perform Western
the plate was added with 50µl chicken erythrocyte 0,5%, Blott for further analysis of antigenicity protein of the
mixed and incubated in room temperature for 30-60 H5N1 virus. This act resulted in the serum antibody of the
minutes. The positive HI titer was indicated by spot shape vaccinated chicken by H5N1 after 2 weeks that reacted
in well bottom. with HA (63.65 kDa) and NA (49.7 kDa) proteins of the

Identifying  the  Protein  Profile  of  H5N1  Virus by reactivity to the serum antibody of the vaccinated chicken
SDS-PAGE: SDS-PAGE was performed, as described by by H5N1 after 4 weeks (Figure 2). 
Laemmli [10], by using separating gel 10% (3ml solution Further identification of antigenicity activity of the
A, 2.25ml solution B, 3.75ml H O, 40µl APS 10%, 5µl viral protein against heterologous antibody indicated that2

TEMED) and stacking gel 4.5% (0.45ml solution A, 0.75ml both proteins (HA and NA) reacted with the serum
solution B, 1.8ml H O, 10µl APS 10%, 5µl TEMED). Then, antibody of the vaccinated chicken by H5N2 in the2

we mixed four micro liter samples and four micro liter twice second group. However, the viral protein did not react to
sample buffer containing 2- mercapthoethanol, mixed by the serum antibody of the vaccinated chicken by H5N2 in
vortex and, then, boiled at 100°C for 5 minutes. The the fourth group (Figure 3). The result suggested that the
electrophoresis was performed by using vertical isolated proteins of H5N1 from the infected chicken were
electrophoresis apparatus at 40 mA, 125 volts. The gel recognised by the serum antibody of the vaccinated
was stained by comassie blue. chicken  by   either   H5N1   or   H5N2,   meaning  that  the

TM

then incubated in 100 ml of chicken sera antibody in PBST

H5N1 virus. Otherwise, the protein did not have any
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Fig. 1: The protein profile of Avian influenza A H5N1
virus. M = Protein Marker, S = Sample of Avian
influenza H5N1 virus (86.5 kDa = PB1; 85.8 kDa =
PB2; 82.5 kDa = PA; 63. 5 kDa = HA; 49.7 kDa =
NA; 27.9 kDa = M1)

Fig. 2: The antigenicity of Avian influenza A H5N1
protein against the serum antibody of the
vaccinated chicken by H5N1. M = Marker; A =
vaccinated chicken after 4 weeks; B and C =
vaccinated chicken after 2 weeks. 

Fig. 3: The antigenicity of Avian influenza A H5N1
protein against the serum antibody of vaccinated
chicken by H5N2 vaccine. M = Marker; A =
vaccinated chicken after 4 weeks; B and C =
vaccinated chicken after 2 weeks. 

proteins were cross-reacted with both antibody of Avian
influenza  H5N1  and H5N2. This result is supported by a
previous study in which the Avian influenza vaccine
strain is antigenically matched with the virus spreading in
environment [13]. Cross-reactive antibodies could be
potentially used to observe the individuals that have been
infected by H5N1 or H5N2 and their expansion, there by
protecting  those  individuals  against  clinical disease
[14].

This data confirmed that both HA and NA proteins
were antigenic proteins that warrant vaccine material
towards Avian influenza virus. The structural proteins,
namely, HA (Hemagglutinin) and NA (Neuraminidase),
were capable to induce protective immune responses to
influenza virus that appeared in early infection [15]. The
serum antibody of the chicken after 4 weeks of
vaccination did not react with the whole protein of H5N1.
This indicated that the vaccinations have failed to
stimulate prolonged antibody production. The antibody
titers reached its peak when the chicken vaccinated was
2 weeks old, slowly decreasing thereafter. This experiment
to animal field had high titer but no immunogenic. It is
presumed that the high antibody could not be a useful
protection from virus from field.

CONCLUSION

To recapitulate, it could be concluded that the protein
profile of Avian influenza A H5N1 consists of PB1, PB2,
PA, HA, NA and M1 and its molecular weight are 86.5,
85.8, 82.5, 63.5, 49.7 and 27.9 kDa, respectively. The
proteins HA and NA are recognized by H5N1 and H5N2
serum antibody that are very promising for the
development of vaccines materials of Avian influenza
virus.
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