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 Founded in 1925, ATCC is a non-profit 
organization with HQ in Manassas, VA, and an 
R&D and Services center in Gaithersburg, MD

 World’s largest, most diverse biological 
materials and information resource for cell 
biology – the “gold standard”

 Innovative R&D company featuring gene 
editing, microbiome, advanced cell models

 cGMP biorepository

 Partner with government, industry, and 
academia

 Leading global supplier of authenticated 
cell lines, viruses, and microbial standards

 Sales and distribution in 150 countries, 
18 international distributors

 Talented team of 450+ employees, over 
one-third with advanced degrees

About ATCC
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Outline: THP-1 Reporter Cell Lines

Introduction to THP-1 Monocytes and 
Luciferase Technology

Development of THP-1 Reporter Cell 
Lines

Application of Cell Lines

https://www.hhmi.org/news/hunting-immune-cells-cancer-targets
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Introduction Of THP-1 Monocytes And Luciferase Technology 
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Introduction
Overview

Background

THP-1 Project

Cell Line 

Luciferase

Response Elements used

6



Introduction
Product Background

 Immunotherapy has emerged as an exciting 
new approach for cancer treatment

 Current methods are time consuming, labor 
intensive, or expensive

 Clear need for a straightforward, human cell-
based model that can be implemented as a 
evaluation tool

https://www.nature.com/collections/gqznlfngkz
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Introduction
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Scientific Background

 Applicable in academic research 
and pharmaceutical R&D
−Signaling pathways
−New drug development
−Safety evaluation tool

 THP-1
−Established cell line

 Luciferase
−Well characterized reporter 
gene system

https://www.novusbio.com/nfkbpathway



Introduction
THP-1 (TIB-202™) Cell Line

Best surrogate model for studying in vitro 
human monocytes

Originated from the blood of a leukemia 
patient

Differentiate into macrophages

Homogenous genetic background minimizes 
variability
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Introduction
Luciferase

Derived from fireflies, Photinus pyralis

Higher expression and quicker protein 
transcription

Quantified by measuring bioluminescence

High-throughput, sensitive readings

Stimuli

Firefly
Luciferase

Luciferin Protein

Firefly
Luciferase

Light
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Introduction
Response elements

Transcription 
Factor Signaling Pathway Function

AP-1 MAPK/ERK Regulates innate and adaptive immune response
CRE cAMP/PKA Inflammatory mediator and phagocytosis modulator 
GAS JAK-STAT (Type II) Initiates immune cell activation and recruitment
ISRE JAK-STAT (Type I) Initiates immune cell activation and recruitment
NFAT Calcineurin-NFAT Mediates adaptive T cell activation
NF-κB NF-κB Pivotal mediator of inflammatory response
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Development of THP-1 Reporter Cell Lines
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Development

Workflow

Authentication

Verification testing
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Workflow for Developing Cell Lines
Viral 

transduction
Recovery post-

selection
Single clone 

isolation
Screen luc

activity/clone 
selection

Clonal 
expansion/ 
functional 

testing

LVViral Transfection Antibiotic selection

Evaluate the transduced cell pool 

Screen and validate clones
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Authentication – STR Profiling

Locus
D3S1358
TH01 8 9.3 8 9.3 8 9.3 8 9.3 8 9.3 8 9.3 8 9.3
D21S11
D18S51
Penta_E
D5S818 11 12 11 12 11 12 11 12 11 12 11 12 11 12
D13S317 13 13 13 13 13 13 13
D7S820 10 10 10 10 10 10 10
D16S539 11 12 11 12 11 12 11 12 11 12 11 12 11 12
CSF1PO 11 13 11 13 11 13 11 13 11 13 11 13 11 13
Penta_D
Amelogenin X Y X Y X Y X Y X Y X Y X Y
vWA 16 16 16 16 16 16 16
D821179
TPOX 8 11 8 11 8 11 8 11 8 11 8 11 8 11
FGA
D19S433
D2S1338

THP‐1 ISRE‐LUC2 THP‐1 NFAT‐LUC2THP‐1 PARENTAL THP‐1 GAS‐LUC2 THP‐1 NFκB‐LUC2 THP‐1 AP‐1‐LUC2 THP‐1 CRE‐LUC2

No change in STR markers
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Authentication – Morphology

THP-1 Parental

THP-1 AP-1 Luc2

THP-1 CRE Luc2

THP-1 ISRE Luc2

THP-1 NFAT Luc2
16



Authentication – Contaminants and CO1 Barcode
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Mycoplasma
−Negative

 Bacterial Contamination
−Negative

 CO1 Barcode
−Human
−No cross contamination



Verification Testing

 Induction curve validates the linear correlation between bioluminescence and cell number
 Weekly stability demonstrates the consistent expression of luciferase

R2=0.9706
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Application Data
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Application Data

Exogenous Stimulation

Small Molecule Inhibitors

T Cell Proliferation Analysis
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Exogenous Stimulation
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Exogenous Stimulation
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Exogenous Stimulation
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Small Molecule Inhibitor Effects on Expression
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Small Molecule Inhibitor Effects on Expression
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Small Molecule Inhibitor Effects on Expression
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PBMC T Cell Proliferation Study

Using stimulated T cell supernatant to study IFN expression with THP-1 GAS-Luc2
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CD8+ T Cell Proliferation Protocol
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 Stimulation Reagents
−MACS™ – Miltenyi Biotec© – Antibody based reagent that 

mimics a superantigen binding to TCR
−Anti-CD3 coated well
−Anti-CD3/CD28 coated well

 Supernatant Removed
− IFNγ concentration quantified by immunoassay
−Cultured with THP-1 GAS-Luc2 to measure expression



CD8+ T Cell Cytokine Expression Quantification
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Conclusion
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Conclusion
Available Cell Lines

 All 6 cell lines are available for purchase at 
www.ATCC.org

Designation ATCC® No.
THP-1 NF-kB-Luc2 TIB-202-NF-kB-Luc2™

THP-1 GAS-Luc2 TIB-202-GAS-Luc2™

THP-1 AP-1-Luc2 TIB-202-AP-1-Luc2™

THP-1 CRE-Luc2 TIB-202-CRE-Luc2™

THP-1 ISRE-Luc2 TIB-202-ISRE-Luc2™

THP-1 NFAT-Luc2 TIB-202-NFAT-Luc2™
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Conclusion
Summary

 THP-1 reporter cell line will save you time and money
−No need to undergo the development process
−Performance already tested

 Completed verification and QC testing
−Tested activation against appropriate stimuli
−Cells are well-authenticated and contaminant free

 The reporter cell lines were created to give the scientific community a simple, robust evaluation 
tool
−Signaling pathway identification
− Immunomodulatory drug screening
−Safety assessment

www.atcc.org/immuno-oncology
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Learn more: www.atcc.org/advancedimmunology

Going to the Society for Immunotherapy of Cancer Conference (SITC) 2022?
Stop by our booth #313, or visit our scientific posters: 

A PD-L1 reporter cell line based on the immune checkpoint protein profiling of ATCC 
cell lines facilitates cancer immunotherapy drug screening
Hyeyoun Chang, PhD, Scientist, ATCC
November 10, 2022 – November 11, 2022
9:00 AM - 9:00 PM
Abstract Number: 510

Luciferase reporter cancer cell lines facilitate CAR-T development
John Foulke, MS, Lead Biologist, ATCC
November 10, 2022 – November 11, 2022
9:00 AM - 9:00 PM
Abstract Number: 220

© 2022 American Type Culture Collection. The ATCC trademark and trade name, and any other trademarks listed in this publication are trademarks owned by the American Type Culture 
Collection unless indicated otherwise. 


