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Abstract
Background
genome which codes for six important structural proteins. The 
genes of the wild type measles virus have many variances hence 
the nucleotide sequences of each wild type virus and vaccine virus 
are different. This differences lead to the antigenic differences 
between wild type and vaccine virus. 
Objective The purpose of this research is to investigate the 
differences in the antigenic profiles on immunoblotting between 
wild type and vaccine virus. 
Results

few of antigens of F proteins; 3) The wild type virus were very 

always occurred from all immunized mice serum were antibody 

Conclusion All antigen-antibody reaction on immunoblotting 
resulted in different profiles especially between wild type virus 

[Paediatr 
Indones. 2008;48:364-73 ].
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Measles is a disease that primarily infects 
babies and children with symptom of 

occurrence of maculopapular rash on 
the skin starting from the back of ears spreading 
through the whole body. Currently this disease is 

and babies suffer and one million die every year 

To improve the success rate of the immunization 

had also been carried out for under-five children in 
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3

still frequently occurred in Indonesia.4

Measles is caused by measles virus which belongs 

the H and F genes hold major roles in the inclusion of 

functions in the virion maturation.
Measles virus is predicted to be monotype; 

however there were several genetic variances and 
different antigenicity between wild type and vaccine 
virus. Based on the nucleotide sequences of N and H 

8 Hence there were 
many derivatives of the wild type virus found. Current 
wild type measles virus had underwent genetic drift 
against vaccine virus and wild type virus isolated 

antigenicity between wild type virus and vaccine virus. 
Neutralization study using vaccine virus and strain 
of wild type virus showed that serum from current 
patients neutralized current strain of wild type virus 
four times better than vaccine virus.1

The majority of measles vaccine currently being 

was derived from Edmonston-wt.1 The analysis of 
nucleotide sequences from vaccine virus genome 
derived from Edmonston-wt did not show any 

Edmonston-wt derived vaccine virus.
The purpose of this research was to observe the 

differences of the antigenic profiles on immuno-
blotting between wild type measles virus and vaccine 
virus in Indonesia.

Methods

To observe the difference of antigenic profiles between 
several wild type measles virus and vaccine virus in 

injecting each strain of measles virus to mice. The 
next step was to perform immunoblotting on each of 
the formed antibody serum. The strains of measles 

Schwarz. Half of the sample of cultured wild type 
measles virus had been sent to ICDC Atlanta to 

back in Indonesia.11  The wild type measles virus 

Farma) vaccine virus was provided by Subdit Imunisasi 

Eurindo. The wild type viruses which were isolated 
to be analyzed are presented in Table 1.

Measles virus stock preparation

The stock preparation of the virus followed the 

1:3 or 1:4 (no more than 1:4). Then the cell was added 

Cell was ready to be infected after two days.

was inoculated into the culture bottles as much as 

check for cell changes (such as floating cell or shape 

Table 1. Wild type viruses which were isolated to be analyzed

No.     Code
Location/
Source

IgM
Age
(yr)

Sex
Geno  
-type

1

2

3
4
5

MVi/INA/06.02/161Yo

MVi/INA/05.02/Ba

Mvi/INA/03.04/362 Sep
CAM-70 vaccine virus
Schwarz vaccine virus

Subang-West 
Java
Gresik-East
Java
Pekalongan
PT. BioFarma
PT. Eurindo

+

+

+

4,5

4

3,8

L

P

P

D9

G3

G2
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the medium had to be replaced immediately. If all 

the antibiotics was added to the culture bottle. The 

supernatant was stored as virus stock for further 
treatment.

Animal experiment

it gave good antibody response when injected with 

identical. Thus the variances within and between 
groups can be reduced.13 Each group consists of 

between males and females.
The trials consisted of six groups: group I was 

vaccine (Table 2).

immunization to make sure that mice had not been 

and another 1 ml was taken two week after the third 
immunization for laboratory analysis. The laboratory 
analysis performed was antibody examination by 
ELISA method and cross neutralization test to find 
out the differences in antigenic property of each 
immunogenic protein.

Sample size 

The animal trials consisted of six groups as had been 
discussed above. Because a group would be tested 

be assumed as two paired groups. Based on the data 

variance from the discrepancy of the results of 
neutralization tests reacted with wild type virus were 

for the variance from the neutralization tests of wild 
type virus was split from the vaccine virus. This data 

was one of the important components in determining 
the sample size.

The sample size determination of each group is 
explained as follow.13

A. The animal group immunized with vaccine virus
The formula used to determine the animal trial 
sample size for neutralization test for each group that 
received vaccine immunization is described as below. 
The laboratory tests performed on three groups is the 
same as on other groups. The data used to calculate 
the sample size in this group is:

Z

Z

Using the formula for sample size:
               (Z  + Z

                             d

B. The animal group immunized with wild type virus

for calculation is as follow:

Table 2. Group of trial animals

Group Size
Weeks

-I I II III IV V VI VII VIII IX

Placebo 22

G2 genotype 22

G3 genotype 22

D9 genotype 22

CAM-70 vaccine 22

 Schwarz vaccine 22

Note :
: Blood taken for base data
: Antigen injection
: Booster
: Blood taken from the heart after anastetion

The animal used is mouse from BALB/c strain
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Z

Z

To avoid the mismatch samples at the end of the 

Control group

One of the groups was immunized with vaccine 
diluents or media solution as the control group. The 
ELISA test and cross neutralization test would then 
be performed on the serum of the group.

The categorization and selection of experiment 
animals

The selection of trial animals was carried out by 
proportional random sampling with the same population 
size of males and females for each group.

Antigen for injection

F was Schwarz MMR TRIMOVAX vaccine from 

Dosage of antigen

All groups were given the same titer of virus as follows: 
3

was injected to the mouse intrapertoneally.

Injection

Antigen was injected in disguise where the staff 
who was going to inject did not know the type of 

the antigen as all antigens were numbered only. In 

of the obtained serum.

Blood sampling

Blood was taken through the tails of mice before 

by opening the mouse chest. Before the second blood 
14

Antigen proteins isolation

filter. The filtered solution was then centrifuged with 
oC to get the viral particle 

pellets. The pellets was then suspended with Tris 

with column chromatography using Sepharose CL-4B

The eluent from the column chromatography was 

the viral suspension or virion was ready to be used for 
next experiment.  The antigen protein content 

quick and stable. The standard solution used bovine 

wavelength. The antigen protein content could be 
calculated by measuring absorbance and comparing 
it to the standard curve.

Immunoblotting experiment

To observe antibody profile from each antigen of 

separation were performed by sodium dodecyl sulfat 

the differences in the position of the protein were 
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heavier molecular weight would move slower than 

proteins would form bands behind the lighter proteins. 
The fractionated proteins are transferred to a thin 
membrane of nitrocellulose which was placed over 

a specific antibody couple to alkaline phosphatase. 
Bound antibody was detected by the addition of a 
substrate (Bromo chloro Indolyl phosphate-Nitro blue 
tetra sodium) that was converted to a luminescent 
compound after reaction with the enzyme.

Data analysis

The analysis of the results of immunoblotting was 
done by evaluating the visibility and intensity of the 
bands in the paper.

Results

of measles virus showed different immunoblotting 

and M were visible) when reacted with antigens from 

thinly (Figure 1).
Serum from mice immunized with G3 genotype 

also showed different bands when reacted with 

differences appeared noticeably when the serum was 

proteins were visible when the serum was reacted with 

Figure 2).

showed comparable bands with similar intensities 

genotypes. Only small differences on the bands were 
appeared when the serum was reacted with CAM-

serum cross reacted very well with all four types of 

vaccine virus.
Serum from mice immunized with CAM-

Figure 1. The result of immunoblotting of G2, G3, D9 
and CAM-70 antigens reacted with serum from mice 
immunized with G2 genotype of measles virus

Figure 2. The result of immunoblotting of G2, G3, D9 
and CAM-70 antigens reacted with serum from mice 
immunized with G3 genotype of measles virus
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and very light F1 protein band. Both band showed 
in all four types of antigens with almost the same 
intensities. Bands for proteins other than N and F1 
were not visible at all.

Serum from mice immunized with Schwarz 
vaccine virus showed even fewer bands when 

genotypes. Bands that appeared on the paper were 
those from N and F1 proteins. The band for N protein 
always showed up in all mice with different intensities 
while the band for F1 protein only showed up several 
times with different intensities. The bands for CAM-

bands for wild type virus antigens.

To assess the existence and intensity of bands from 
reaction of each serum with antigens from all genotype 

all five samples

samples

samples

- :  no visible bands

The summary of the assessment of the result 
from antigen-antibody reactions on western blotting 

Figure 3. The result of immunoblotting of G2, G3, D9 
and CAM-70 antigens reacted with serum from mice 
immunized with D9 genotype of measles virus

Figure 5. The result of immunoblotting of G2, G3, D9 
and CAM-70 antigens reacted with serum from mice 
immunized with Schwarz (MMR) vaccine virus

Figure 6. The result of immunoblotting of G2, G3, D9 
and CAM-70 antigens reacted with serum from mice 
immunized with placebo

Figure 4. The result of immunoblotting of G2, G3, D9 
and CAM-70 antigens reacted with serum from mice 
immunized with CAM-70 vaccine virus
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was shown on Table 3, 4, 5. It was obvious that 

and sometimes appeared and sometimes not appeared 
depending on the type of antibody in the sample and 
the type of antigens to be reacted. Bands for N and F1 
proteins were always showed up clearly on all western 
blotting reaction except on antibody against Schwarz 
vaccine virus.

Discussion

To find the differences of the antibody profiles from 
each group of serum against each genotype of wild 

five samples from each group with highest antibody 

Tabel 3. Distribution of bands of CAM-70, G2, G3, and D9 viral antigens after being reacted with antibody 
serum on immunoblotting

Antigen component
Sample serum anti G2 Sample serum anti G3

Type of viral antigen Type of viral antigen

G2 G3 D9 CAM-70 G2 G3 D9 CAM-70
Polymerase
210 kd

+++ +++ +++ ++ ++ ++ ++

Glycoprotein H 
78 kd +++ ++ - ++ + + +

Phosphoprotein
72 kd

++++ ++++ ++ +++ +++ +++ -

Nucleoprotein
60 kd

++++ ++++ +++ ++ ++++ ++++ +++ ++

Glycoprotein F1 
40 kd

++++ ++++ +++ + ++++ +++ +++ ++

Protein M
38 kd +++ +++ ++ ++ ++ + -

Table 4. Distribution of bands of CAM-70, G2, G3, and D9 viral antigens after being reacted with antibody 
serum on immunoblotting

Antigen component
Sample serum anti D9 Sample serum anti CAM-70

Type of viral antigen   Type of viral antigen

G2 G3 D9 CAM-70 G2 G3 D9 CAM-70
Polymerase
210 kd +++ +++ +++ +++ -   -   - -
Glycoprotein H 
78 kd

+++ +++ +++ ++    -  -  - -

Phosphoprotein
72 kd

+++ +++ +++ ++ -   -   - -

Nucleoprotein
60 kd

++++ ++++ ++++ +++ +++ +++ +++ ++

Glycoprotein F1 
40 kd

++++ ++++ ++++ +++ +++ +++ +++ ++

Protein M
38 kd

+++ +++ +++ ++ - - - -

Tabel 5. Distribution of bands of CAM-70, G2, G3, and D9 
viral antigens after being reacted with antibody serum on 
immunoblotting

Antigen component

   Sample serum anti Schwarz

      Type of viral antigen

G2 G3 D9 CAM-70

Polymerase
210 kd - - - -
Glycoprotein H 
78 kd - - - -

Phosphoprotein P 
72 kd - - - -
Nucleoprotein N 
60 kd ++ ++ ++ +
Glycoprotein F1 
40 kd + + + +

Protein M
38 kd - - - -
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the differences in the formed bands were very clear. 
Evaluation of immunoblotting was based on the 
existences and the intensities of particular bands 
as a result of the occurrences of cross reaction from 
each viral antigen against antibody serum from each 
group.

Immunoblotting examination of serum from 

on nitrocellulose showed very different bands. The 
differences on the bands were very obvious for mice 

while bands from other proteins were not seen. 

and G3 genotypes. This confirmed the antigenic 
differences between wild type measles virus and 

the differences in the antibody epitopes on each pair 
of proteins.

Serum from mice infected with G3 genotype 

and very light bands for other proteins. This indicated 
that the serum antibody for G3 genotype cross 

antigenicity profiles of wild type measles virus were 

vaccine virus showed comparable bands when reacted 

quite dark bands for N and F proteins while bands for 

very dark bands for N protein and light bands for F 

only bands for N protein appeared lightly compared to 
other bands for N proteins from other immunoblotting 
reaction. Hence it could be concluded that antibody 

genotype. This clearly showed that antibody responses 
were only targeted to N and F proteins.

Serum from mice immunized with Schwarz 
vaccine virus showed comparable bands when reacted 

sometimes invisible) and very light bands for F protein 
which were not always visible. This serum only showed 
very few bands when reacted with antigens from 

against Schwarz vaccine virus was only able slightly 
to cross react with N and F proteins from antigens of 

virus. This might be affected by the low existence of 
antibody responses which can only response to N and 
F proteins.

The differences on the immunoblotting bands 
might be the consequences of the differences in the 
amino acid sequences of the epitope as a result of 
differences in the nucleotide sequences of the genes. 
Differences in the amino acid sequences on the 
epitopes could cause the monoclonal antibody to be 
unable to bind with homolog epitope on the antigens 
or to decrease the affinity and making the bonds easier 
to break. Setiawan found several differences in the 
amino acid sequences of important B-cell epitopes 
on H and F proteins between wild type measles 
virus and vaccine virus in Indonesia. Differences 
of F protein between wild type and vaccine virus 

differences were quite substantial and it was predicted 
that these differences could change the structure of 

also found on B-cell epitopes that were important in 
neutralizing the virus.

Differences in the amino acid sequences and 
in the immunobloting profiles would lead to the 
differences in the cross neutralization test between 
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wild type virus and vaccine virus. Setiawan also 
found the differences in the cross neutralization tests 

Birrer found differences in the epitope of H 
proteins between measles Edmonston-wt vaccine virus 

using monoclonal antibody.  Truong also found the 
differences in the result of neutralization test between 

antibodies.

neutralized by antibodies with low titer.
The forming of bands of antigen-antibody 

reaction on nitrocellulose paper (immunoblotting) 
could be affected by antigens that injected to mice 
and the product of viral purification from culture. 

virus was injected straight from the bottled package 

that might mix in the viral antigen were protein 

other proteins that might be mixed in the viral 

those proteins also formed inside mice and could 
affect the bands on nitrocellulose paper. The intensity 
on the immunoblotting could also be affected by the 
intensity of the antigen separation from each virus on 
electrophoresis. This was confirmed as the result of 
electrophoresis of each component of viral antigens 
showed different intensity.

The following conclusions can be drawn from 
the analysis of immunoblotting examination:

only able to cross react with antigens of N protein 
and a small part of F protein.

very immunogenic as their antibody titter were 
very high.

less immunogenic as their antibody titter were 
very low.

all serum obtained from immunized mice were 
antibodies against N and F proteins. This agreed 
with the result of Grave which found the high 
frequency and titter of antibody serum against N 

hence the antibody against N protein was be-
ing used as an indicator for diagnosing measles 
disease until now.

All antigen-antibody reaction on immuno -
blotting resulted in different profiles especially 

giving measles immunization once to children 
by performing clinical test to immunize twice on 
separate time based on the clinical and serological 
epidemiology.
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