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stract
Autophagy is a lysosomal degradation pathway playing a crucial role in immunity. In the context of vaccination strategy based on Modified Vaccinia virus Ankara (MVA), autophagy is likely to
promote antigen specific immunity by its involvement in antigen processing and presentation. However, it could also limit vaccine efficacy due to its antiviral activity.
The study presented here assesses the interplay between autophagy and MVA-based vaccine. After confirming MVA-based vaccine increased autophagy, a transgene coding for an autophagy
inhibitor was inserted into MVA-based vaccines. The autophagy inhibitor chosen inhibits late stage autophagy by blocking fusion between autophagosomes and lysosomes. Expression of
autophagy inhibitor did not affect MVA-based vaccine production or expression. Specific cellular immune responses detected by interferon y ELISpot against the vector or exogenous antigen
were similar following vaccination with a MVA-based vaccine expressing or not autophagy inhibitor. However, surprisingly, using MVA-based vaccine expressing autophagy inhibitor for
therapeutic vaccination in a mouse tumor model led to an improvement of mice survival compared to basic MVA-based vaccine. Such improvement was confirmed in a different tumor model.
Injection of MVA vector expressing only autophagy inhibitor without antigen had no effect on mice survival, indicating that autophagy inhibitor had no antitumor activity per se and that antigen
expression was necessary. These results demonstrated that targeting autophagy pathway is a new approach to improved vaccine efficacy; however further studies are needed to fully
understand the mechanism by which blocking autophagy flux leads to a stronger vaccination effect.
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Assess the impact of autophagy on MVA-based vaccine efficacy.
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Days post tumor injection
M2 S60 expression improves efficacy of therapeutic MVA-based vaccine using B-gal as model
antigen. CT26CL25 (2x10° cells) were injected by i.v.; 2 and 9 days later MVA-based vaccine (10° pfu)
were injected i.v. The Kaplan-Meyer survival curves illustrate the result of four pooled experiments with a
total of 52 mice per group for the comparison of B-gal-MVA to B-gal+M2S60-MVA, and one experiment
with 13 mice per group for the comparison of B-gal-MVA to M2S60-MVA. Mice survival was analyzed
using Wilcoxon test (*** P < 0.005).
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M2 S60 expression does not modify cellular immune response against MVA
and B-gal antigens. BALB/c were immunized i.v on dO and d+7 with 102 pfu of
indicated MVA. On d+14, lymphocytes isolated from splenocytes were stimulated
overnight with indicated peptides and IFN y secreting forming units (sfu) were
measured by ELISpot. Histograms represent mean and SEM of two independent
experiments done in quadruplicate with 5 mice per group.
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M2 S60 expression improves efficacy of therapeutic HPV16
E7 MVA-based vaccine. C57BL/6 mice were injected iv by
2x105 TC1 cells; 7 and 14 days later MVA-based vaccine (10°
pfu) were injected i.v. The Kaplan-Meyer survival curves illustrate
the result of two pooled experiments with a total of 24 mice per
group. Mice survival was analyzed using Wilcoxon test (* P <
0.05).

Cellular specific immunity is similar with or without M2 S60. M2 S60 expression improves specifically

vaccine efficacy.
References

Deretic V, Levine B (2009) Autophagy, immunity, and microbial adaptations. Cell Host Microbe 5: 527-49

Gannage M, Dormann D, Albrecht R, Dengjel J, Torossi T, Ramer PC, Lee M, Strowig T, Arrey F, Conenello G, Pypaert
M, Andersen J, Garcia-Sastre A, Munz C (2009) Matrix protein 2 of influenza A virus blocks autophagosome fusion with
Iysosomes. Cell Host Microbe 6: 367-80

Levine B, Mizushima N, Virgin HW (2011) Autophagy in immunity and inflammation. Nature 469: 323-35

Degradation inhibition of autophagosomes generated by MVA-based
vaccine increases vaccine efficacy.
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