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SUMMARY  

 

The present disclosure relates to a pharmaceutical composition comprising a sufficient amount of 

immunogenic Chikungunya virus to elicit a neutralizing immune response in a subject; i.e., an immune 

response that is protective against infection with and/or disease caused by Chikungunya virus. In 5 

particular, the disclosure provides a pharmaceutical composition comprising live attenuated CHIKV-

∆5nsP3 particles wherein the percentage of said viral particles with immunogenicity-reducing mutations, 

particularly immunogenicity-reducing mutations in the E2 protein, are minimized. The disclosure further 

provides a process for producing a pharmaceutical composition comprising a live attenuated CHIKV-

∆5nsP3, wherein the process minimizes the presence of immunogenicity-reducing mutations in the viral 10 

genome, particularly mutations at E168 of viral E2 protein and/or other E2 residues and/or residues in 

other structural or non-structural CHIKV proteins. The current disclosure further provides pharmaceutical 

compositions comprising an immunogenic live attenuated Chikungunya virus obtainable by the process of 

the disclosure. 

 15 

Efforts to develop a vaccine against Chikungunya virus are currently underway. One of the most 

advanced vaccine candidates provides a chimeric construct in a measles virus platform (see 

http://www.themisbio.com/#/news). The vaccine, currently in Phase 2 trials, is delivered in two doses 

(https://clinicaltrials.gov/ct2/show/NCT02861586?term=themis&recrs=a&rank=2). A one-shot vaccine 

would represent a distinct advantage in the field. 20 

 

Accordingly, in one example, it is an object of the current disclosure to provide a stable, well-defined, 

safe and effective pharmaceutical composition such as, e.g. a vaccine, against Chikungunya virus, 

preferably an improved vaccine conferring protection with only one vaccination; i.e., a so called “one-

shot” vaccine at industrial scale using common cell substrates, to provide processes to generate such a 25 

stable, well-defined, safe and effective vaccine and methods and uses for said stable, well-defined safe 

and effective vaccine. 
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In one example, the present disclosure refers to a pharmaceutical composition comprising (i) CHIKV-

Δ5nsP3 particles expressing an E2 structural protein as defined by the amino acid sequence of SEQ ID 

NO: 2; (ii) CHIKV-Δ5nsP3 particles expressing an E2 structural protein having at least one mutation 

compared with the amino acid sequence of SEQ ID NO: 2; and (iii) optionally a pharmaceutically 

acceptable excipient. 5 

 

In one aspect, the present disclosure refers to a pharmaceutical composition for use as a vaccine 

comprising an effective amount of (i) CHIKV-Δ5nsP3 particles; and (ii) optionally a pharmaceutically 

acceptable excipient; wherein at least 30% of the CHIKV-Δ5nsP3 particles present in the composition 

express an E2 structural protein as defined by the amino acid sequence of SEQ ID NO: 2; and wherein 10 

10-50% of the CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein 

having the mutation E168K in the amino acid sequence of SEQ ID NO: 2. 

 

In another aspect, the present disclosure refers to a pharmaceutical composition comprising an 

effective amount of (i) CHIKV-Δ5nsP3 particles; and (ii) optionally a pharmaceutically acceptable 15 

excipient; wherein at least 30% of the CHIKV-Δ5nsP3 particles present in the composition express an 

E2 structural protein as defined by the amino acid sequence of SEQ ID NO: 2; and wherein 10-50% of 

the CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein having the 

mutation E168K in the amino acid sequence of SEQ ID NO: 2, for use in the treatment or prevention 

of a Chikungunya virus infection. 20 

 

In another aspect, the present disclosure refers to use of a pharmaceutical composition comprising an 

effective amount of (i) CHIKV-Δ5nsP3 particles; and (ii) optionally a pharmaceutically acceptable 

excipient; wherein at least 30% of the CHIKV-Δ5nsP3 particles present in the composition express an 

E2 structural protein as defined by the amino acid sequence of SEQ ID NO: 2; and wherein 10-50% of 25 

the CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein having the 

mutation E168K in the amino acid sequence of SEQ ID NO: 2,, in the manufacture of a medicament 

for treating or preventing a Chikungunya virus infection. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 30 

 

The accompanying drawings are not intended to be drawn to scale. The Figures are illustrative only and 

are not required for enablement of the disclosure. For purposes of clarity, not every component may be 

labeled in every drawing. In the drawings: 
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CLAIMS 

 

1. A pharmaceutical composition for use as a vaccine comprising an effective amount of (i) CHIKV-

Δ5nsP3 particles; and (ii) optionally a pharmaceutically acceptable excipient; wherein at least 30% 

of the CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein as 5 

defined by the amino acid sequence of SEQ ID NO: 2; and wherein 10-50% of the CHIKV-Δ5nsP3 

particles present in the composition express an E2 structural protein having the mutation E168K in 

the amino acid sequence of SEQ ID NO: 2. 

 

2. The pharmaceutical composition for use according to claim 1, wherein at least 50%, at least 75% or 10 

at least 90% of the CHIKV-Δ5nsP3 particles present in the composition express an E2 structural 

protein as defined by the amino acid sequence of SEQ ID NO: 2. 

 

3. The pharmaceutical composition for use according to claim 1 or 2, wherein less than 50% or less 

than 25% of the CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein 15 

having one or more mutations with respect to the amino acid sequence of SEQ ID NO: 2. 

 

4. The pharmaceutical composition for use according to any one of claims 1 to 3, wherein less than 

25% or less than 10% of the CHIKV-Δ5nsP3 particles present in the composition express an E2 

structural protein having the mutation G55R in the amino acid sequence of SEQ ID NO: 2. 20 

 

5. The pharmaceutical composition for use according to claim 1, wherein 10-30% or 10-20% of the 

CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein having the 

E168K mutation in the amino acid sequence of SEQ ID NO: 2. 

 25 

6. The pharmaceutical composition for use according to any one of claims 1 to 5, wherein said CHIKV-

Δ5nsP3 in (i) is defined by the polynucleotide sequence of SEQ ID NO: 1. 

 

7. The pharmaceutical composition for use according to any one of claims 1 to 6, wherein said 

pharmaceutical composition comprises an effective amount of CHIKV-Δ5nsP3 particles which 30 

express an E2 structural protein as defined by the amino acid sequence of SEQ ID NO: 2, wherein 

said effective amount is defined as at least 102, at least 103, at least 104, at least 105, at least 106, 

preferably at least 103 CHIKV-Δ5nsP3 particles which express an E2 structural protein as defined by 

the amino acid sequence of SEQ ID NO: 2. 
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8.  The pharmaceutical composition for use according to any one of claims 1 to 7, wherein said 

pharmaceutical composition is provided in a lyophilized form. 

 

9.  A pharmaceutical composition comprising an effective amount of (i) CHIKV-Δ5nsP3 particles; and 5 

(ii) optionally a pharmaceutically acceptable excipient; wherein at least 30% of the CHIKV-Δ5nsP3 

particles present in the composition express an E2 structural protein as defined by the amino acid 

sequence of SEQ ID NO: 2; and wherein 10-50% of the CHIKV-Δ5nsP3 particles present in the 

composition express an E2 structural protein having the mutation E168K in the amino acid sequence 

of SEQ ID NO: 2, for use in the treatment or prevention of a Chikungunya virus infection. 10 

 

10. Use of a pharmaceutical composition comprising an effective amount of (i) CHIKV-Δ5nsP3 

particles; and (ii) optionally a pharmaceutically acceptable excipient; wherein at least 30% of the 

CHIKV-Δ5nsP3 particles present in the composition express an E2 structural protein as defined by 

the amino acid sequence of SEQ ID NO: 2; and wherein 10-50% of the CHIKV-Δ5nsP3 particles 15 

present in the composition express an E2 structural protein having the mutation E168K in the amino 

acid sequence of SEQ ID NO: 2, in the manufacture of a medicament for treating or preventing a 

Chikungunya virus infection. 


