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INTRODUCTION

● Targeting Tregs is a popular therapeutic strategy in drug discovery to block of anti-
tumor immune evasion mechanisms, due to its suppressive function on effector T 
cells that facilitates tumor cell proliferation.

● FoxP3 is the key lineage-defining transcription factor in Tregs and regulates Treg 
functions, turning out to be an effective strategy for drug development.

● Here we show a well-established phenotypic high-throughput drug screen on 
FoxP3 and candidates validation.

METHODS
       STEP 1:High-throughput drug screen 

on FoxP3 regulation
             STEP 2:   Candidates selection            STEP 3:   Functional validation

RESULTS
FIGURE 1. Drug screen setup and 

candidates selection
FIGURE 2. Identification of a group of 

compounds that can down-regulate FoxP3
FIGURE 3. Functional validation of one 

promising candidate

CONCLUSIONS
1. We established a phenotypic high-throughput small molecule drug screen on FoxP3 expression 

using human primary T cells and successfully screened up to 30,000 compounds.
2. With the screen of approved drug library, we could identify potential FoxP3 down-regulators and 

validate similar compounds based on in silico prediction to conclude the SAR information for 
FoxP3 regulation.

3. The most effective compound was confirmed by functional assays and evaluated in mouse tumor 
model, revealing enhanced anti-tumor immunity

Importantly, our project proved the feasibility to screen small molecules targeting FoxP3+ Tregs, 
supporting as an alternative and effective approach for anti-cancer drug discovery. Identification of 
compounds with direct binding on FoxP3 as well as effects on FoxP3-DNA binding and down-stream 
gene regulation is the main effort in the future, aiming for drugs with high specificity on FoxP3+ 
Tregs and minimum side effects.
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