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Hypothesis
hEPSC-NK should phenotypically and functionally resembles human NK cells 

Introduction 

Discussion

Summary 
• The efficiency of induction ~15%  

• Upon cytokine and antibodies priming, hEPSC-NK 
cells shows degranulation and modest killing 

activity  

Defining the development path of innate 
Immune cells from human pluripotent stem 
cells 
Name: Poon Yu Ching  (3035565645) Major in Molecular biology and biotechnology 
Supervisor: Dr. Rio Ryohichi Sugimura, Professor Liu Pengtao , Dr. J Zhang 

• Human expanded potential stem cells (hEPSCs) can be differentiated into hematopoietic cells (i.e. macrophages)

Hematopoietic cells

Objectives
• Derive functional NK cells from hEPSCs
• Define its development pathway 

• Generation of innate immune cells (i.e. NK cells) have great potential in immunotherapy, such as CAR-NK cells 

Induction protocol 

Killing assays

• FITC-labelled K562 cells are generated by 
lentiviral transduction of GFP transgene  

• DAPI is the dead cell marker used 

• Most medium are commercially available 
medium to ensure consistency 

Morphology
Microscopic photos of VIOs under NK induction 
medium. (4X up; 10X below) Cells are released 
from organoid, and have a circular shape. 

FACS plots of selected, NK-defining markers. 
Unstained samples are used for negative gratings. 
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Plot of percentages of 
dying K562 cells 
against E:T ratio.  
Untransduced K562 
cells + NK cells are 
used for negative 
gating. 
NK92mi cells are used 
as positive control. 

Killing activity of 
hEPSC-NK cells is 
modest compared to 
NK92mi cells. 

• Develop an expansion method 
• Dox-inducible membrane-bound IL-15
• Antibody-conjugated beads 

• DEG analysis of bulk RNA-seq data
• hEPSC-NK 

vs hEPSC
( day0 from established transcriptome)

• trajectory analysis 
• Detect IFNγ production with ELISA-like 

methods 
• Test killing activity at earlier time points 

(i.e. 14 days)
• primary NK cells as positive control
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