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ABSTRACT

At Synlogic we apply synthetic biology to non-pathogenic bacteria (£. coli
Nissle) to develop “Synthetic Biotic Medicines” capable of manipulating
multiple pathways relevant for the treatment of cancer and autoimmunity.
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Multifunctional Platform for Treating Human Disease

Figure 5. Conversion of the prodrug 5-FC to 5-FU by engineered Nissle. Large (150-450mm3)

Inducers and Sensors Consuming immuno-suppressive metabolites from the tumor CT26 tumors were treated with Nissle expressing cytosine deaminase (CD) under the tetracycline
microenvironment promoter. Mice were treated with ATC 4 hours later to induce expression of CD and starting 24 hours
later given daily |.P. doses of 5-FC. Mice were monitored for signs of toxicity and tumor growth.
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molecules. Following intratumoral injection, these synthetic biotics colonize tumors and T (A) B16F 10 tumors were injected with wildtype or ci-di-AMP producing bacteria (1e/7 CFUs) via

express their payloads transforming immunologically “cold” tumors into heavily infiltrated 0.01 1 100 |.T. injection. Four hours post bacterial administration mice were injected with ATC |.P. to induce

“hot” tumors. (B) Robust antitumor immunity requires both the initiation of a tumor-specific T [TNFa] > ci-di-AMP production or PBS. 24 hours post administration tumors were harvested and
cell response and for that response to persist without being suppressed. We thereby seek Figure 3: Activity of IL-15, IFNy and TNFa secreting strains. The in vitro activity of various [ | Intratumor ci-di-AMP was measured by LCMS. (B) A20 (T40-80mm?®) received 2x doses of
to generate therapeutics with both “initiator” and “sustainer” circuits in a single synthetic cytokines were evaluated via cell based assay utilizing serial dilutions of bacterial supernatants. (A) | saline or bacteria (1e8 CFUs) via I.T. injection. Four hours post bacterial administration mice
biotic. (C) To construct the “initiator” STING agonist production circuit, a tetracycline PHA-L activated human T cells were stimulated for 20 min at 37°C and analyzed for pSTATS5 by flow. (B) " were injected with ATC [.P. Mean tumor volumes for each experimental group are shown.
inducible diadenylate cyclase gene (aacA) from Listeria monocytogenes was transformed RAW264.7 cells were stimulated for 15 min at 37°C and analyzed by flow for pSTAT1. (C) HeLa cells Significance determined using unpaired t test for tumor volume at the final timepoint. Indicated
into EcN (referred to as SYN-STING). were stimulated for 10 min at 37°C and analyzed by flow for loss of 1kBa. group compared to Saline; ** P < 0.005.
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