
Immune Reporter Cell Lines –

Developing bioassays for 
reliable compounds



Pathogens Associated Molecular Patterns (PAMPs)
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Innate Immunity

Innate immunity: Quick, general, non-specific

Innate immunity: Recognize “non-self” molecules known as PAMPs

PAMPs: structures found on pathogens 

British Society for Immunology



Pattern Recognition Receptors (PRRs)

PRRs: Receptors predominantly expressed in immune cells for PAMPs recognition

Can be on the cell surface, in the cytosol or in compartments like endosomes



Immunomodulators in Clinical Trial

Target Compound Application Status

TLR7 Imiquimod HBV vaccine II, III

TLR9 CpG1018 HIV-1 vaccine I

Inflammasome Inzomelid Cryopyrin-Associated 
Periodic Syndrome I

TLR3 PolyICLC Glioblastoma II

STING ADU-S100 Solid tumors I

TLR7/8 R848 Brain tumors II

PRR ligands as new therapeutic approach:

Agonist – adjuvants
Antagonist – treatment for autoimmune diseases

Immunity. 2020 Jul 14;53(1):78-97. doi: 10.1016/j.immuni.2020.04.004.



Nucleic Acid Sensors as Therapeutic Targets



Nucleic Acid Sensors as Therapeutic Targets



To Identify Novel Immunomodulator Drugs

3-6 Years

5-7 Years

1-2 Years

Discovery

Development

Tools to save time and resources in stage 1, so you can focus on later stages



Compound Discovery

Br J Pharmacol. 2011 Mar;162(6):1239-49.doi: 10.1111/j.1476-5381.2010.01127.x.

Cell based assay



Compound Discovery

Identify 
immunostimulatory 

compounds
Identify immune 

inhibitors

Assess microbial 
contaminations in 

biologics

Activators Inhibitors QC platform

Identify target for 
novel compounds

Target Identity

Allows for identification of better molecules



Case I: Screening for Immunoactive Compounds

Immune response ↑ or ↓ or →

Research Question

Food extract

Activators



Case I: Screening for Immunoactive Compounds

RAW cells endogenous expression of PRRsNFκB reporter cells derived from RAW264.7

PRRs

Reporter cells

Compounds

RAW-Blue™ Screening Setup
• 1-step simple color readout
• No need to lyse cells!

Activators



Case I: Screening for Immunoactive Compounds

Samples

Examples of food samples for screening

Quantify NFκB activity by OD630
Lead compounds identified (e.g. W1, V15/16/21)

Activators



Inhibitors

Case II: Screening Inhibitory Compounds

Research Question

No clinically approved TLR inhibitors 
(except for hydroxychloroquine)

Nanoparticles 
library

Reporter cell 
screening platform

Identify novel 
compounds

LPS



Case II: Screening Inhibitory Compounds

NFκB reporter cells derived from THP-1 SEAP: NFκB reporter

Lucia luciferase: IRF reporter

Inhibitors



Case II: Screening Inhibitory Compounds

NFκB reporter screening IRF reporter screening

Lead compounds identified 
(e.g. 90P12P group)

PMA

Macrophage
LPS + Nanoparticles 

library screening

THP1-Blue™/Dual™ Screening Setup

Inhibitors



Case II: Screening Inhibitory Compounds

P12 inhibits TLR2, TLR3, TLR5 activity P12 delays p65 and IRF phosphorylation

Lead compounds function verified by further experiments

Inhibitors



Reporter Cell Lines

Multiple activators/inhibitors targeting the same pathway

Target Identification:

1. Pick a target of interest, then ask 
yes/no

2. Screening to identify specific target 
for novel drugs



Target Identity

Case III: HTS for Specific TLR Inhibitors

Inhibitor

Verifying HEK-Blue™ assay is robust for HTS

384-well HTS HEK-Blue™ cells verification



Case III: HTS for Specific TLR Inhibitors

TLR8-NFκB reporter cells derived from HEK293

HEK293 expresses limited TLRs, so the response 
is highly specific to overexpressed receptors HTS Screening results

Target Identity



Case III: HTS for Specific TLR Inhibitors

Verifying TLR8 specificity for 
lead compound

TLR reporter cells panel for specificity test

Verifying TLR8 specificity for 
lead compound (serial dilution)

Target Identity



Screening Specific PRR Ligands

THP1-Dual KO-MyD88

MyD88 dependent MyD88 independent

TLR2 TLR3

TLR4 NOD1

TLR5 NOD2

TLR7 Dectin-1

TLR8 Dectin-2

TLR9 Mincle

STING

PRR Ligands Screening Platform Scheme

THP1-Blue ✓ THP1-Blue ✓

THP1-KO MyD88 ✕ THP1-KO MyD88 ✓

**PRR target identification for novel compounds

Target Identity



Case IV: Reporter Cell Lines for QC

US FDA and Pfizer propose HEK-Blue™ assays to detect 
microbial contaminants in biological products

0 TLR2 TLR3 TLR4 TLR5 TLR7 TLR8 TLR9

mycoplasma +

Gram + + + +

Gram - + + + +

Fungi + + + + +

Virus + +

Flagellin + +

dsRNA + +

ssRNA + +

LPS +

Proposed Algorithm for microbial contaminant 
detection using InvivoGen cell lines

QC platform



QC platform

Case IV: Reporter Cell Lines for QC

Using reporter cells for QC

Parameters Rebif (IFNβ-1a) Avoxnex (IFNβ-1a) Avonex (IFNβ-1a) Betaseron (IFNβ-1b) Extavia (IFNβ-1b)

Produced in CHO CHO CHO E.Coli E.Coli

Manufactured by Serono Inc. Biogen Biogen Bayer Novartis

Reporter CellsCommercial 
biological products Measurement of 

immunoactive impurities



Case IV: Reporter Cell Lines for QC

RAW-Blue cells HEK-Blue cells

RAW-Blue and HEK-Blue cells suggest 
Betaseron contains TLR2/4 impurities

Commercial LAL-based tests showed no 
endotoxin (TLR4) contamination

Test in mouse primary splenocytes suggest 
presence of immunoactive impurities

In vivo experiments showed presence of 
immunoactive impurities

FDA comments: … the method exclusively detected low levels of IIRMIs 
… that were not evident using the LAL test

QC platform



Other Research Hot Topics

STING Inflammasome Immune Checkpoint 
(ADCC/ADCP)

COVID-19



Case V: STING Ligands Screening

Screening for STING Ligands

Reporter Cells

STING-KO Reporter Cells 
(control)

Lucia

Lucia

STING 
Agonist

Library



Case V: STING Ligands Screening

Reporter cells identify ABZI and diABZI as potent 
and specific STING agonists

STING exists as multiple variants

Panels of reporter cells with different STING variants



Case V: STING Ligands Screening

STING Ligands Screening Platform Scheme



Case VI: Inflammasome Ligands Screening

Testing the effect of protein candidate on IL-1β secretion

1. Treatment on test cells 2. Quantify IL-1β using reporter cells



Case VI: Inflammasome Ligands Screening

Proposed Inflammasome Screening Platform

Demonstrating candidate protein TMED10’s effect 
to activate inflammasome

Proposed Algorithm for inflammasome compound 
screening using InvivoGen cell lines

Identify inflammasome target



Case VII: ADCC, ADCP

Traditional InvivoGen

Cell Line NK cells / 
Macrophages Jurkat cell line

Readout Target cell death / 
Phagocytosis Luciferase reporter



Case VIII: COVID-19

SARS-CoV2 binding analysis

1. Binding : SEAP

2. No binding: no SEAP

Screen for inhibitors and 
neutralizing antibodies

Test the effect of different Spike 
variants

(Or without Spike for you to express Spike variants)



InvivoGen Reporter Cells Collections

Cell Line Family Examples

PRR reporter cells TLR reporter
STING-KO

Inflammasome test cells IL-1b reporter
NLPR3-KO

Transcription reporter cells TBK1-KO
IRF3-KO

Cytokine reporter cells IFNα/β
IL-6
IL-17
TNFα

ADCC / ADCP NFAT-CD16 / CD32

COVID-19 ACE2



InvivoGen Reporter Cells and Screening Service

“Do it yourself” vs “Let InvivoGen help you”



Mycoplasma Contamination

Worldwide
～35% cells contaminated
～50% labs do not test for contamination

35%
France, Germany

UK, Spain

15%
US, Canada

>80%
Mexico

60%
Asia



Mycoplasma Detection

Required by 
journals for 
publication

Publication

Mycoplasma detection is needed / advantage for publication

Declaration form to be submitted for publication 

Mycoplasma activates NFkB (Luciferase experiment)

Mycoplasma 
changes cell 
properties

Protect data



MycoStrip™

Protocol overview Detection mechanism

Read out

Isothermal PCR of the 16S rRNA gene 

MycoStrip™ Advantages：

• Simple (no special equipment needed)

• Rapid (1hr, 15min hands-on time)

• Sensitive (10-100 CFU/ml)



Thank you!

tech.hk@invivogen.com


