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Supplemental Figure S1| Isolation of EcN immunostimulatory factors from immunosuppressive ones via OMV formation leads to an induction of a strong immune response.  
(A) Natural immunosuppressive function of Nissle 1917 E. coli (EcN), focusing on direct effector action on αβ T-lymphocytes.  Membranous, strain-specifically glycosylated bacterial lipopolysaccharide (LPS) and bacterial lipoproteins (BLPs), as well as secreted BLPs and other assorted secreted factors (ASFs), target the T-cells and transduce modulatory signals through TLRs TLR-2 and TLR-4 (S1–S3).  These signals cause a variety of immunosuppressive effects that directly target the T-cells themselves (such as a decreased propensity to enter G2 or M phases of the cell cycle) (S2) as well as attenuate immunostimulatory and inflammatory activities through decreased secretion of cytokines (IL-2 and IFN-ɣ) and costimulatory molecules (CD2 and CD28) (S2).  Direct immunosuppressive function is also upregulated by increased IL-10 secretion (S2).  
(B) By isolating the targeting and immunostimulatory potential of the EcN membrane from EcN’s secretory immunosuppressive capabilities (S2, S3), and turning it into a bionanoparticle delivery device for the natural immunostimulatory milieu present in bacterial OMVs already (S1), the normal immunosuppressive function of the probiotic bacteria is replaced with a powerful adjuvanting effect.  Specifically, these EcN OMVs take advantage of TLR-2 and TLR-4 targeting directly to T-cells (top) described previously as well as supplemented targeting to antigen-presenting cells (APCs) such as macrophages (bottom).  In addition to TLR-mediated phagocytosis, macrophage cell membranes additionally contain bactericidal/permeability-increasing protein (BPI) and LPS-binding protein to further enhance phagocytosis-inducing avidity of membranous flagellin, BPIs, and LPS that bacterial OMVs are naturally enriched with (S1–S4).  These interactions not only directly stimulate these immune cells through the binding event, but also facilitate delivery of a variety of immunostimulatory factors sensed intracellularly, such as TLR-4- and TRIF-activating LPS, heat-labile enterotoxin (LT), and outer-membrane lipids (S4, S5), and TLR-7- and TLR-9-activating “vita-PAMPs” (molecules that trick the immune cell into thinking a live pathogen is inside it) such as dsDNA, cytosolic mRNA, and bacterial proteases (S5, S6) .  Taken together, the extracellular and intracellular immunostimulatory factors induce an enhanced inflammatory and generally immunoactivated state, which is spread to other immune cells through elevated IL-6, IL-12, IFN-ɣ, and TNF-α secretion, coupled with decreased IL-4 secretion (S1, S7, S8).
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Supplemental Figure S2 | Further comparative analysis of EcN and EcJ OMV vaccine formulations. a, Dynamic light scattering hydrodynamic z-average particle sizes of EcJ and EcN OMVs (formulations assessed in PBS). b, OMV zeta potentials assessed in PBS. c, Dynamic light scattering hydrodynamic z-average particle sizes of EcN and EcN-lpxM OMVs (formulations assessed in PBS).  d, GFP fluorescence-standardized ClyA-GFP(+) vaccine doses of EcN and EcN-lpxM OMVs assayed for total protein content via BCA assay.  #No significant difference (P>0.05).  All values are given as mean +/- SD.  
 




[image: ]

Supplemental Figure S3 | EcN lpxm mutation does not result in detrimental loss of robust humoral immunity stimulation in a mouse model.  Terminal titers of antigen-specific IgG from BALB/c mice vaccinated (primed) and boosted once with antigen-normalized doses (n=5, each group).  Experimental groups indicated are as follows: mice injected with recombinant GFP in PBS alone, GFP; with EcN OMVs from ECN containing the lpxM mutation, displaying ClyA-GFP, EcN-LpxM OMV-GFP; with EcN OMVs from non-lpxM mutant EcN, displaying ClyA-GFP, EcN OMV-GFP; with a mixture of recombinant ClyA-GFP and alum, Alum+ClyA-GFP.  **P<0.001.
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