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Cancer is the second leading cause of death in the US

Heart disease

Cancer ;}23

CovID-19 [+ 85.0

Unintentional injuries

Stroke

Chronic lower
respiratory diseases

Alzheimer disease

Diabetes

Influenza and
pneumonia

Kidney disease
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Deaths per 100,000 U.S. standard population

Total patient out of pocket costs:
$21.09 billion per year

Chemo/Radiotherapy

®

Systemic toxicities
Kill both healthy and
cancerous cells

May fail to completely
resect tumor
Metastases can form

Surgery '

Immunotherapy

Do not work in all patients
Need to overcome immuno-
suppression

K
®

Develops long term immunity
and immunological memory
Specifically targets tumor
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NCHS Data Brief No. 427, December 2021

Yabroff et al. J. NCI. 2021.




JMassAmbhe

Immunotherapies are class of promising treatments

Immunogenic cell
death inducers

Immunoconjugates

11*%)

Na ked mAbs

Macrophage
S eprogramm ng agents

Developing therapies to
specific tumor markers is

expensive:
 Monoclonal antibodies:
$149,622/year

e CART cells:
$373,000—$475,000/dose

Patients eligible for ~ Patient response to
checkpoint blockade checkpoint blockade

%

m Eligible = Ineligible = Responsive = Nonresponsive

How can we improve

immunotherapies?

Adapte(}fll flr<0m Haslam anleﬁ*asad JAMA Netw Open, 2019.
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Immunologically cold tumors are less responsive

COld _ NO T cells Tumor microbe microenvironment
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Antigen cross-presentation is key to control tumors

Mice without cross-presentation
cannot control tumor volume
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Bacteria overcome transport barriers to treat tumors

Bacterial ~Chemotherapy
therapeutic
molecule
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Adapted from: Forbes. Nat Rev Cancer, 2010. Forbes et al. Cancer Res, 2003. Howell et al. Sem in Canc. Biol. 2022.
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Bacterial immunotherapies need to strike a balance

Antigen Presentation

and Immune cells Cytokine Storm and
activation Systemic Shock
- -

Many therapeutic bacterial strains have removed msbB
and LPS production entirely
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Hypothesis
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Structure Inflammatory Cytokines
Co-stimulatory molecule expression
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msbB

Production of LPS within the tumor can increase anti-
tumor immune effects and Salmonella can deliver LPS
controllable allowing for specific delivery
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Aldapa-Vega et al. Mol Immunol. 2019.
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Protein levels can be controlled using genetic tools

Ribosomal binding sites control
the rate of protein translation

Protein Levels - Individually Characterized Controls (RFU)
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Degradation tags localize
proteins to proteases for
destruction

protein
substrate
SspB s
P /l% + | —> degradation
A
A ssrAtag

substrate protease delivery
+adaptor complex
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RBSs and degradation tags control msbB production
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Moving forward we selected 3 RBSs with ALDD
Renamed as ICS-1, ICS-10, and ICS-100
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Howell et al. In review.
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Co-culture with ICS activates dendritic cells in vitro

Arabinose
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Co-culture with ICS activates monocytes in vitro

Saline
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This in vitro data demonstrates increases in innate
immune activation and suggests therapeutic efficacy
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Uninduced ICS does not stimulate inflammation
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ICS-100 induces inflammation less than wild-type
Salmonella when induced, and the same as control
while uninduced
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Changing RBSs proportionally impacts cell activation

Dendritic cells
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Induced ICS-100 leads to the strongest activation
effect
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ICS demonstrates a safe injection profile in vivo
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ICS maintains tumor specificity and cytokine profile
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Intravenous injection and systemic induction of
ICS-100 supports a safe delivery profile
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So, what happens in tumors?
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ICS reduces tumor volume and increases survival
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ICS influences immune infiltration
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ICS-100 increases the overall immune population
within tumors, driven primarily by monocytes and
neutrophils
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Antigen presenting cells are activated in the tumor
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ICS induces an inflammatory tumor environment
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ICS increases intratumoral innate immune activation
as well as antigen aware T cells in the draining lymph
nodes
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Conclusions m

Immature
Monocytes and

' Dendritic cells
Cell Death

Tumor Reduction

Uninduced ICS

Induced ICS

Actlvated
IL-1B Monocytes and
Dendritic cells

Tumor

Salmonella are a targeted delivery system for immunogenic
protein therapeutics
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msbB induction improves bacterial growth
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Uninduced msbB does not promote inflammation
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Changes in the overall immune populations

Tumor immune cell populations
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