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Peripheral blood 

Broad TCR repertoire
Naïve starting population

- multi-target antigen specificity
- Unbiased T cell population
- Source of memory T cells
- Source of multi-potential function

Cyclical Ag Stimulation
Epigenetic modulation
In vitro stimulation and expansion

- No conditioning requirement
- No HD IL-2 requirement
- Central memory programming
- No Tx-related toxicities
- Combination strategies

Enrich antigen-specific T cells

Cell sorting

MEMS-based 
cell sorting

APC stim +  Ag   
IL-21 prime

> 80 %< 1:1,000,000 Tumor antigen–specific  TCM cells 1010

Endogenous T Cell (ETC) Therapy:

Why has this not be done before?  ⅸ
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Endogenous T Cell Therapy
(a brief one-slide trip down memory lane) 
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Endogenous T Cell Therapy
(a new math) 

TCR repertoire IL-21 priming+ = Memory T cells

No conditioning or IL-2=
No conditioning or IL-2

No conditioning or IL-2

= Antigen-spreading

= Combination Therapy

Memory T cells = Persistence
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“All T cells are equal, 

but some are more equal than others…”

Apologies to G. Orwell

Persistence
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Upregulation of CD28 by IL-21 in TCM is 
transcriptionally-mediated and STAT3-dependent 

STAT3 -/- human ChIP-seq pSTAT3 binding Metabolic fitness

Nat Rev Immunol 2009; 9: 480
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J Immunol 2005
Blood 2008

CD28+
CD127+
CD45RA+

CD28++
CD127+
CD45RO+

CD28 -
CD127-
CD45RO+

CD28 -
CD127-
CD45RA+

cytolytic

proliferative

Naïve Central
Memory

Effector
Memory

Terminal
Effector



Central memory phenotype of transferred
IL-21-primed WT1-specific CTLs 

Sci Transl Med 2013

Generated without IL-21 Generated with IL-21
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Source of IL-21 primed TCM for ETC are 
Naïve early T cell precursors in peripheral blood
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In Vivo Persistence Of Transferred T Cell Clonotype(s) 
Correlates With Clinical Response

T ½  Half-life in vivo ≈ Clinical Response

Science Immunology 2017
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IL-21 upregulates pSTAT3 levels 
but does not induce CD28 in TEFF

CD28 CD28
pSTAT3 pSTAT3

Naive Effector

 Wang  et al, CIR 2020
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TCR-T HDAC-i IL-21

Wang  et al, CIR 2020
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TCR targets CAR targets

ETC Provides Opportunity for Antigen Discovery and
Epitope validation

• CD19
• BCMA
• ? GD3, CEA, CD133 

• MAA
• CT antigens

o MAGE-A4
o NY-ESO-1

Low intensity of expression (< 2.0 TPM)
Low prevalence among tumor types (< 3%)

CURRENT TARGET ANTIGENS

2Democratization of cell therapy



Tumor Cell
?

• Prediction algorithms / Reverse Immunology
• Neo antigens
• Overlapping peptides

Antigen Discovery Pipeline: Identification of TCR Targets by in silico methods
in silico



Cell sorting

APC stim +    IL-21 
prime

MEMS-based cell 
sorting

ETC TCR-T

Yee et al Cancer J 2018
Park et al Nat Comm 2020

1. Peptide elution from tumor MHC

2. ETC workflow to elicit peptide-specific CTL 3. Validation : Tumor 
Recognition by antigen-

specific ETC

4. Validation : Tumor 
Recognition by  

antigen-specific TCR-T

MS-defined epitopes followed by Empiric Validation
Antigen Discovery Pipeline: Identification of immunogenic TCR Targets



• >200 high value targets 
median TPM > 18             
across 30 tumor types 
several HLA-Class I alleles 

      (75% of Caucasian/Asian 
pts)

• Tumor-selective (Testis or 
Prostate normal tissue 
restricted)

Tumor database

NOVEL TARGET ANTIGENS

OLD

NEW

• 4-5 targets with      
median TPM < 3         
across 4 tumor types        
< 2% of patients

Unpublished data

MS data from MHC-eluted peptides yields > 200 high value targetsAntigen Discovery Pipeline:
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Antigen Discovery Pipeline:
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TCR TARGET: CTx ETC validationAntigen Discovery Pipeline:
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TCR TARGET: CTx TCR-T validationAntigen Discovery Pipeline:
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Peripheral blood 

Broad TCR repertoire
Naïve starting population

- multi-target antigen specificity
- Unbiased T cell population
- Source of memory T cells
- Source of multi-potential function

Cyclical Ag Stimulation
Epigenetic modulation
In vitro stimulation and expansion

- No conditioning requirement
- No HD IL-2 requirement
- Central memory programming
- No Tx-related toxicities
- Combination strategies

Enrich antigen-specific T cells

Endogenous T Cell (ETC) Therapy:

Periphera
l Blood

APC + peptide

STIM 
1

Intrinsic 

Modulate T Cell 
Differentiation/Proliferation Artificial APC

IL-21 primed
Central Memory CTL

> 80 %< 1:1,000,000 Tumor antigen–specific  
TCM cells

Extrinsic 
CTLA4

NY-ESO-Vaccine

PD1

CD137 agonist

“TRANSFERRABLE CELLULAR BIOMARKER”

108 - 1010

TCM CELLS
T CELL INF

Low-dose
CY
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Endogenous T Cell Therapy

Make Cell Therapy Accessible to the Masses
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