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Summary: A live attenuated markerless prophylactic vaccine
for leishmaniasis using CRISPR gene editing

Leishmaniasis, which is widely distributed over the world, shows various symptoms. The development of
vaccines against it is sought urgent global issues due to the emergence of resistant strains to existing drugs,
serious side effects, and the lack of drugs that clear Leishmania at cutaneous and mucocutaneous regions.
Live attenuated vaccines are one of the promising methods, but they involve various risks associated with
persistent infection of vaccine strains. In this study, we applied the CRISPR-Cas9 system to create a centrin-
deficient Leishmania major (LmCen™") that lacks only the centrin gene, which is essential for proliferation
and persistent infection of L. major amastigotes in mammalian cells. The safety of LmCen™" was confirmed
by gradually decreasing its number even in severely complex immune-deficient animals such as IFN-y -
deficient and Rag2-deficient mice without forming any regions. LmCen™ has been detected in wild-type
mice and hamsters for more than 2 months while reducing its number, and it also provides protection against
homologous and heterologous L. major that causes cutaneous leishmaniasis and cross-protection against L.
donovani that causes visceral leishmaniasis. Furthermore, it provides sufficient protection against challenge
infections mediated by sandflies, indicating to be a promising vaccine candidate. Currently, we are proceed-
ing with the production and evaluation of GMP-level products.
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