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• SCV (Sementis Copenhagen Vector) Vaccine Vehicle Technology

▫ Derived from the Smallpox vaccine (vaccinia)
 Attenuated to make it safer

▫ Multiple disease applications
▫ Accelerated preclinical testing
▫ Standardised GMP manufacturing 

• A prototype vaccine for Chikungunya virus

A Collaboration with Sementis to make better vaccines 



SCV-Chikungunya (SCV-CHIK)

SCV infectious life cycle is arrested at the viral assembly stage. No infectious progeny virus is produced

Humoral Immune 
response

Cell-mediated 
Immune response



SCV-CHIK Vaccine Construction
• Entire CHIKV structural polyprotein inserted
• Essential assembly protein deleted to 

attenuate

VACV genome

SCV-CHIK genome

CHIKV S26 structural polyprotein
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Immunofluorescent staining of plaques with polyclonal anti-vacv and TRITC conjugated anti-rabbit IgG



SCV Vaccine Production
• In trans provision of host range and essential viral assembly proteins rescues 

SCV production in biotech friendly CHO cells



SCV vaccine platform is safe in immunocompromised mice
A. Survival B. Weight loss C. Clinical score

- : No infectious virus
+ : 1 - 102  PFU/organ

++ : 102 - 104 PFU/organ
+++ : 104 - 106 PFU/organ
++++: > 106 PFU/organ

D. Vaccinia viral load in key organs
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Infection of SCID mice with 107 pfu was well tolerated and no infectious SCV-CHIK was recovered from key organs 




SCV vaccine platform confers Ectromelia protection
C. SurvivalB. Clinical score ( D7 )

D. Ectromelia viral load in organs

- : No infectious virus
++ : 104 -106 PFU/organ

+++ : 106 – 108 PFU/organ

A. Pre-challenge
VACV-specific IgG
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Mice vaccinated with SCV-CHIKV were protected from a lethal dose of heterologous poxvirus (Ectromelia; mousepox)
Benchmark set by 105 pfu of VACV and similar antibody titres were elicited by 106-107 pfu of SCV. 
Antibody titres correlate to protection from clinical signs of infection although all SCV vaccinated mice survived ECTV challenge and infectious ECTV could not be recovered from any organs.



Single dose SCV-CHIK vaccination elicits protective immune responses
A. Chikungunya specific IgG2c B. Dose-dependent Ab response C. Virus neutralization titres

E. Foot swelling (Arthralgia)D. Viraemia
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Previous studies using replication competent VACV-CHIKV had proven protective at 107 pfu. In comparison, the same dose of SCV-CHIKV produced an equally good anti-CHIKV response which would also presumably be competitive protective (CHIKV coated ELISA).

106 pfu SCV-CHIKV also produced detectable neutralising antibodies and while 105 was near undetectable. Subsequent challenge showed 106 to be fully protective and 105 to confer partial protective from viraemia and foot swelling. 

Logistics of PC3 prevented all mice from being challenged. 




Efficient vaccination strategies and translation potential
B. Route of administrationA. Homologous prime-boost

C. Effect of pre-existing immunity
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Homologous prime-boost effectively increased antibody titres – 106 prime
IM administration produced comparable titres of antibody to IP
Effect of pre existing vector immunity: SCV empty vector prime @ 106 pfu and SCV-CHIKV boost at 107 PFU 



Summary

• SCV is replication-defective in vitro and in vivo - safe vaccine platform.

• A stable rescue cell line derived from biotech-proven CHO cells 
provides for scalable production of SCV vaccines.

• Immunogenicity is maintained - evidenced by protection from 
heterologous poxvirus challenge in mice.

• Introduction of exogenous CHIKV antigens elicited protective immune 
responses – neutralizing antibodies as a correlate of protection
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