Engineering vaginal lactobacilli for continuous localized mucosal protection KWON LAB Rl f?%%‘%ﬂte

MASS GENERAL | MIT | HARVARD

Elsa Fristot*, Achla Gandhi*, Isaac Mauricio & Douglas Kwon* *Ragon i Contact : efristot@mgh.harvard.edu

A MODULAR PLASMID LIBRARY TO SCREEN PROMOTER:RBS FOR CONTROLLED GENE EXPRESSION
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by the lack of standardized genetic tools, especially for non-model species.
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In the vaginal niche, Lactobacillus crispatus dominates

but remains genetically intractable, limiting its genetic ﬁ (\, |_I
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study and vaginal therapeutic bacteria development...
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modular vectors, tunable expression systems, and

. . . . . ) We generated a promoter:RBS library spanning multiple expression
therapeutic secretion strategies. Prototyping first in Reporter plasmids are first assembled in E. coli, then purified and levels and validated reporter expression across genetically tractable L.

transformed into L. crispatus clinical isolates for functional characterization. crispatus clinical isolates.
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Engineering an anti HIV probiotic ? Lactobacilus

Plasmid Transformation
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HIV remains a major global health burden, with young
VAGIRAL EfTHEL UM women in Sub-Saharan Africa disproportionately affected.
Here, we propose using synthetic biology to engineer next-
Dysbiosis generation vaginal probiotics that locally deliver anti-HIV SECRETION OF ANTI HIV NANOBODIES MEMBRANE DISPLAY
nanobodies, aiming to reduce infection risk in women at

of STis, highest vulnerability.
dysplasia, pre-term pregnancies... . i . .
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confirms anchor-dependent localization of displayed anti

We tested 7 modified electroporation protocols across multiple clinical L. 1 : GFP nanobody. The AD1 construct shows strong cell pellet-
crispatus isolates using pMG36e or pEF6-mRFP as screening vectors. The : ] W ‘ associated signal, consistent with efficient membrane or
optimized pEF6-based protocol yielded the highest transformation efficiency in 0101 10101 10101 10101 10101 10101 cell-surface retention. We will soon test the binding

strain JV-V01, reaching 7 x 102 CFU/ug DNA.
efficiency of the displayed protein using purified GFP.
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Engineered L. crispatus secretes detectable HiBiT-tagged nanobodies, demonstrating the feasibility

of using vaginal lactobacilli as local delivery chassis for therapeutic proteins.
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