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A leading malaria vaccine RTS, S/ASO1 is the first malaria vaccine to be recommended to use for
children in sub-Saharan Africa with moderate to high P. falciparum malaria transmission, although it
has only modest efficacy and short durability, and it must be administered in a four-dose schedule to
achieve high efficacy. The development of more efficacious vaccines is still needed. Viral vectored
vaccines have a key advantage over protein-in-adjuvant vaccines like RTS, S, because they are capable
of inducing cytotoxic CD8+T cell responses that are critical for the elimination of intracellular
pathogens like malaria parasites.

Adeno-associated virus (AAV) is being utilized as an attractive vehicle for delivering genes to
various target cells and tissues. It has been shown to induce efficient and long-term transgene
expression with minimum level of toxicity in clinical trials. Very recently, we have shown that boosting
with adeno-associated virus serotype 1 (AAV 1) can induce highly effective and long-lasting protective
immune responses against malaria when combined with a replication-competent vaccinia virus in a
rodent model. In this study, we compare the efficacy of AAVS with AAV1, as malaria booster vaccine
following priming with vaccinia virus LC16m8A (m8A) strain, harboring a fusion gene encoding the
pre-erythrocytic stage protein, Plasmodium falciparum circumsporozoite (PfCSP) and the
transmission-blocking sexual stage (Pfs25). The two-dose heterologous prime-boost immunization
regimen with m8A/AAVS5 induce robust anti-PfCSP and anti-Pfs25 antibodies equivalent to
m8A/AAV1. Regarding the protection, m8A/AAVS5 achieve 100% sterile protection against malaria
sporozoite challenge, compared with 70% protection of m8A/AAV1 vaccine. In contrast, the second
challenge test with protected mice from 1st challenge showed m8A/AAVS vaccine group provided
55.6% protection while 100% sterile protection of m8A/AAV1 vaccine group. Regarding the
transmission blockade, both m8A/AAVS5 and m8A/AAV1 induced high level of the transmission-
reducing activity (TRA: > 99%) and transmission-blocking activity (TBA: > 95%).

Our data indicate that AAV5-based boosting vaccine is an efficacious multistage malaria vaccine as
good as AAV 1-based one when administered following an m8A-based vaccine. These results suggest
that AAVS is an alternative vaccine vector if high levels of pre-existing anti-AAV1 antibody prevents

re-immunization with the same serotypes and transgene expression.
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