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DENV-4, Philippine-SLMC318 strain 

JEV- JaOAr S-982 strain 

 

[0070] Anti-DENV neutralizing antibodies in the immunized mice sera were detected 

by a previously described focus reduction neutralization test (FRNT) on Vero cells 5 

using 1.25 x 10
8
 FFU of Vero-adapted DVs type 1-4.  The endpoint titer was calculated 

as the highest serum dilution tested that reduced the number of FFU by at least 50% 

(FRNT50).  Vero cells at 100% confluence in 96 wells plates were used. 

 

[0071] In house anti-Dengue rabbit IgG was used as the primary antibody, and anti-10 

rabbit IgG-HRPO conjugate (102-PD) was used as the secondary antibody.  The results 

are summarized in table below. 

 

[0072] [Table 1] 

 15 

serotype D-1 D-2 D-3 D-4 JE 

DENV1 VLP >10240 1043 604 270 <80 

PBS <80 <80 <80 <80 <80 

 

[0073] As shown in table 1, the DENV1 VLP exhibited superior neutralizing effect on 

Dengue virus types 1, 2, 3 and 4.  In view of the fact that the FRNT 50 value of 

neutralizing antibodies obtained with Dengue attenuated live vaccine is around 1000 

(Tsai et al., Journal of Virology, 2015 89: 7348–7362.), the immunogenicity of DENV1 20 

VLP was very strong and provided about 10 times higher neutralizing antibody against 

Dengue virus than attenuated live vaccine. 

 

[EXAMPLE 4] 

 25 

[0074] Preparation of a pharmaceutical composition comprising Dengue virus like 

particle 

 

Dengue virus like particles were prepared according to Example 1.  To prepare a 

pharmaceutical composition which is a vaccine composition, 80µg of each of the 30 

prepared particles was mixed with 1ml of Sucrose Phosphate Solution, pH 7.2, 

Endotoxin Free (Teknova, SP buffer). 

 

[EXAMPLE 5] 

 35 

[0075] Preparation of a Dengue virus Type 2-4 derived Virus Like Particles 

 

Expression vectors for prM and Envelope proteins of Dengue virus type 2-4, 

wherein amino acid position 108 of the envelope region (corresponding to 289aa of 

SEQ ID NOs. 22-24) is replaced from F to A and C-terminal region of the Envelope 40 

protein (478-676aa or 476-674aa) is replaced with that corresponding to Dengue virus 

type 1 Envelope protein (478-676aa of SEQ ID NO. 22) are prepared.  Proteins to be 

expressed by the vectors are those represented by SEQ ID NOs. 22-24.  Virus like 

particles are obtained in the same manner as Example 1. 
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MCSLLP 

CLAIMS 

 

1.  A virus like particle comprising a flavivirus envelope protein, wherein said 

envelope protein comprises an amino acid substitution at position 108 of SEQ ID NO: 

20, or at a position determined as corresponding to position 108 of SEQ ID NO: 20 by 5 

alignment.  

 

2.  The virus like particle according to claim 1, wherein the flavivirus is West Nile 

virus, dengue virus, tick-borne encephalitis virus, yellow fever virus, or Japanese 

encephalitis virus.  10 

 

3.  The virus like particle according to claim 2, wherein said flavivirus is dengue 

virus.  

 

4.  The virus like particle according to claim 1, wherein said virus like particle is 15 

produced from a dengue virus structural protein comprising prM and envelope regions.  

 

5.  The virus like particle according to claim 4, wherein said structural protein 

comprises the amino acid sequence of residues 16-676 of an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 2, 4, 8, 10, 14 and 16.  20 

 

6.  The virus like particle according to claim 4, wherein said structural protein is a 

protein consisting of an amino acid sequence selected from the group consisting of SEQ 

ID NOs: 2, 4, 8, 10, 14 and 16.  

 25 

7.  A composition comprising the virus like particle according to claim 1 and a 

pharmaceutically acceptable carrier.  

 

8.  The composition according to claim 7 for treating or preventing a disease or 

condition caused by flavivirus infection.  30 
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9. Use of the composition according to claim 7 in the manufacture of a medicament 

for treating or preventing a disease or condition caused by flavivirus infection.  

 

10.  A method of producing a virus like particle, comprising culturing a cell which is 

transfected with a polynucleotide encoding the envelope protein contained in the virus 5 

like particle according to claim 1; and recovering the virus like particle from the cell 

culture.  

 

11.  The virus like particle according to claim 1, wherein said virus like particle 

further comprises a prM protein.  10 

 

12.  The virus like particle according to claim 1, wherein said envelope protein 

further comprises an amino acid substitution at position 203 of SEQ ID NO: 20, or at a 

position determined as corresponding to position 203 of SEQ ID NO: 20 by alignment.  

 15 

13.  The virus like particle according to claim 1, wherein said envelope protein 

further comprises an amino acid substitution at position 246 of SEQ ID NO: 20, or at a 

position determined as corresponding to position 246 of SEQ ID NO: 20 by alignment.  

 

14.  The virus like particle according to claim 1, wherein the substitution at position 20 

108, or at the position corresponding to position 108, is the substitution of 

phenylalanine with alanine.  

 

15.  The virus like particle according to claim 12, wherein the substitution at position 

203, or at the position corresponding to position 203, is the substitution of lysine with 25 

asparagine.  

 

16.  The virus like particle according to claim 13, wherein the substitution at position 

246, or at the position corresponding to position 246, is the substitution of lysine with 

methionine. 30 


