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Death classification assay automates simultaneous viability and 
types of cell death in primary human monocytes
Inflammasome activated human primary monocytes are treated with compounds and 
assessed for effects on cytokine release and programmed cell death.
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SC13745 inhibits pyroptosis and increases 
viability of ATP activated cells

SC13745 has no effect on flagellin 
activated cells

SC13745 dose-dependently shifts cytokine 
profile and IL1β towards basal conditions 

At high concentrations SC13745 returns cytokines to 
basal levels under ATP activation.
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Introduction

Spring’s technology simultaneously measures many critical cell behaviors 
relevant to inflammasome biology 

Targeted Features
(Proteomics/Images)

● 10-Plex Cytokines
● 200-Plex Cytokines

● Cell Composition

● Novel Cell Types

● Cell Death

● Metabolism

● Cell To Cell Interaction
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Spring models complex disease phenotypes to discover novel therapies

Clinically Relevant Disease 
Models

IMMUNE ACTIVATION 
PHENOPRINT
Modeling diverse immune 
activation states 

IMMUNOSENESCENCE 
PHENOPRINT
Modeling differential immune 
response across age

INFLAMMASOME INHIBITION
PHENOPRINT
Modeling diverse 
inflammasome inhibition 
approaches

Computational 
Analysis

High Content 
Imaging

Proteomics

Spring is interested in establishing R&D partnerships across multiple 
therapeutic areas 

Active Spring programs

Inflammasome inhibition
• Lead inhibitor program FIH 

Q42021 
• Novel inhibitors of additional 

inflammasome activating 
pathways

Innate immune cell activation
• Novel vaccine adjuvants
• Novel activators for oncology 

and AK

Additional therapeutic areas of 
interest such as

CNS

Immuno-oncology / 
oncology

Inflammatory / 
autoimmune 

diseases

Cardio-metabolic 
disease

Future Directions

Spring's technology is being used in many different therapeutic areas (including immunology and dermatology) with a range of 
partners, and we're open to more. We're excited to discuss both strategic collaborations and software licensing with biotech 
companies, pharma companies, academic groups and other research organizations looking for novel biological insights or tools to 
accelerate discovery and development.

Spring models complex disease phenotypes to help partners identify novel 
candidates

Work With Us!

Automated lab and software system capable of 
screening >2,500 compounds per week and 
measuring >100 features simultaneously in a 
single well

>12,000 small molecules readily available in 
our library that can be augmented with 
proprietary small and large molecular libraries

Many human donors across many tissue and 
primary cell types - fibroblasts, myoblasts, 
PBMCs, and tissue histological samples

Machine learning powered software MegaMap 
to navigate vast amounts of complex high 
throughput data along with customizable 
scoring that applies differential weights to 
hundreds of features to accelerate compound 
discovery and decision making

Partner with Spring

Partner has a 
compound of 
interest

Partner has a 
target or MOA 
of interest

Establish 
compound
phenotype

Establish 
target or 
MOA 
phenotype

Spring
high throughput 

phenotypic 
screening

Identify novel 
compounds with 

matching 
phenotype

Nominate candidates 
for advancement

Rank leads
Assay validation
Mechanistic studies
Validate in vivo
… and more

Spring’s deep learning classifiers show high accuracy 
for classifying different activation pathways

PREDICTED 
PHENOTYPE

Our goal: To identify multiple novel inflammasome inhibitors from a single 
screen using tools that can resolve the complexities of inflammasome biology

Industry has invested heavily in inflammasome biology with a limiting focus 
on NLRP3

Rationale
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Flagellin
Bacterial activator of 
NLRP3 and NLRC4; 
TLR5 agonist

ATP
Endogenous activator 
of NLRP3; P2X7 
receptor agonist

A-804598
P2X7 receptor antagonist

TH1020
TLR5/flagellin 
complex 
antagonistMCC950

NLRP3 inhibitor

Disulfiram
Blocks Gasdermin 
D pore formation

MDP
Bacterial activator of 
NLRP1 inflammasome

Poly(I:C)
Activator of NLRP3 
inflammasome
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Using this platform, Spring has identified 7+ targets that can be advanced in 
clinical programs whose pathologies are most relevant to the targets and their 
mechanisms of action

Conclusions

Test tens of thousands of 
compounds on human 

PBMCs across two 
activation pathways

Targeted feature 
analysis and unbiased 

model performance for 
each drug

Top candidates 
advanced to orthogonal 

assay validation and 
mechanistic studies

Classes of candidates are 
matched to relevant 
diseases and lead to 

multiple clinical programs

…

Ophthalmology

Dermatology

12,000+
compounds screened

300+
candidates advanced

7+
targets identified

INFLAMMASOME 
INHIBITION 

PHENOPRINT
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Example: ASC specks are protein complexes formed during inflammasome activation.

Spring’s automated imaging platform quantifies known single-cell phenotypes of 
inflammasome at scale

ATP Activation

Spring’s platform also discovers novel single-cell phenotypes of inflammasome activation 
and inhibition
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Terminal pyroptotic 
monocytes

Aborted, non-pyroptotic monocytes
(Pyroptosis inhibited by Gasdermin D 

inhibitors) 

Basal monocytes before 
inflammasome activation

Multi-activator validation assay gives us the power to resolve broad acting inhibitors from 
pathway specific inhibitors
Black box modeling is used to determine effects of compounds on activated human PBMCs across 6 independent 
inflammasome stimuli

SC5273 is a broad acting 
compound with clear 
effects on multiple 
activation conditions 

SC13745 is a pathway 
specific inflammasome 
inhibitor with clear effects 
only on ATP condition
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Images and proteomics of pbmcs exposed to 
inflammasome control activators/inhibitors

Unique phenoprints of inflammasome 
control activators/inhibitors
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Understanding inflammasome inhibition
Comparing the effects of each compound to a negative control.
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Identified compound SC13745 as a possible, novel ATP inflammasome pathway inhibitor 
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MegaMap allows us to score and identify compounds using any combination of our data from 
our targeted and unbiased approaches

Cytokine data provided by Nomic Bio
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