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Table S1: All the primers used in this study are shown in the Table.

	Name
	Sequence (5’-3’)
	
Application
	Expected Amplicon Size (bp)

	TYB-GSH-2-UP-F
	TAGAGGGCGCTGGAAGCTCTAA
	5’ junction genotyping (site-specific integration verification)
	~900

	TYB-CAG-R
	CTGCCAAGTGGGCAGTTTACCG
	5’ junction genotyping (site-specific integration verification)
	

	TYB-GSH-2-
DOWN-IL-2-F
	GAACTCAAACCTCTGGAGGAAGTGC
	3’ junction genotyping (site-specific integration verification)
	~1000

	TYB-GSH-2-
DOWN-R
	GCAAAGCACATAAAGTCCTTGGCAC
	3’ junction genotyping (site-specific integration verification)
	

	off-target-1-F
	CCGGGTAGACCACCAAAT
	Off-target site 1 amplification (specificity validation)
	~500

	off-target-1-R
	TTCTCAGGGTGGTGAGTTCC
	Off-target site 1 amplification (specificity validation)
	

	off-target-2-F
	CAGCTCGGACCGTCCAACAGT
	Off-target site 2 amplification (specificity validation)
	~500

	off-target-2-R
	TGTCGCGCTTCCTCTTGTTGCT
	Off-target site 2 amplification (specificity validation)
	

	off-target-3-F
	TTGCCCAAACTCATCATACCG
	Off-target site 3 amplification (specificity validation)
	~500

	off-target-3-R
	AAGGCAAGTCATACCAACAAATCC
	Off-target site 3 amplification (specificity validation)
	

	IL-2-QP-F
	TTACATGCCCAAGAAGGCCA
	IL-2 qRT-PCR (mRNA expression detection)
	~200

	IL-2-QP-R
	AATGGTTGCTGTCTCATCAGC
	IL-2 qRT-PCR (mRNA expression detection)
	

	GAPDH-QP-F
	GAAGGTGAAGGTCGGAGTC
	GAPDH qRT-PCR (endogenous reference)
	~170

	GAPDH-QP-R
	GAAGATGGTGATGGGATTTC
	GAPDH qRT-PCR (endogenous reference)
	

	ACTB-QP-F
	GCTCACCATGGATGATGATATCGC
	qPCR, internal reference gene (β-actin)
	~170

	ACTB-QP-R
	CACATAGGAATCCTTCTGACCCAT
	qPCR, internal reference gene (β-actin)
	

	RPLP0-QP-F
	AGCCCAGAACACTGGTCTC
	qPCR, internal reference gene
	~100

	RPLP0-QP-R
	ACTCAGGATTTCAATGGTGCC
	qPCR, internal reference gene
	




Table S2: Key resources table
	REAGENT or RESOURCE
	SOURCE
	IDENTIFIER

	Antibodies

	APC anti-human β2-microglobulin
	Biolegend
	Cat#316312

	PE anti-human IL-2
	Biolegend
	Cat# 500306

	HLA-BC Monoclonal Antibody
	Invitrogen
	Cat#17-5935-42

	Brilliant Violet 421 anti-human CD34
	Biolegend
	Cat#343610

	Brilliant Violet 421 anti-human HLA-DR
	Biolegend
	Cat#307636

	Brilliant Violet 421 anti-human CD45
	Biolegend
	Cat#304032

	FITC anti-human CD44
	Biolegend
	Cat#338803

	PerCP/Cyanine5.5 anti-human CD73
	Biolegend
	Cat#344014

	APC anti-human CD105(Endoglin)
	Biolegend
	Cat#800508

	PE/Cyanine7 anti-human CD90(Thy1)
	Biolegend
	Cat#328124

	PE/Cyanine5 anti-human CD45
	Biolegend
	Cat#304010

	Brilliant Violet 605 anti-human CD3
	Biolegend
	Cat#344836

	Alexa Flour 700 anti-human CD4
	Biolegend
	Cat#344622

	Brilliant Violet 570 anti-human CD8
	Biolegend
	Cat#301038

	PE anti-human CD25
	Biolegend
	Cat#356104

	PE/Cyanine7 anti-human CD69
	Biolegend
	Cat#310912

	Brilliant Violet 421 anti-human FoxP3
	Biolegend
	Cat#320124

	Brilliant Violet 785 anti-human TIM-3
	Biolegend
	Cat#345032

	PE/Fire700 anti-human PD-1
	Biolegend
	Cat#621622

	APC/Cy7 anti-human CD107a
	Biolegend
	Cat#328630

	Brilliant Violet 750 anti-human IFN-γ
	Biolegend
	Cat#502550

	FITC anti-human GZMB
	Biolegend
	Cat#372206

	Brilliant Violet 650 anti-human Ki67
	Biolegend
	Cat#151215

	Brilliant Violet 510 anti-human CD56
	Biolegend
	Cat#318340

	Spark Blue 550 anti-human CD45RA
	Biolegend
	Cat#304186

	PE/Fire 810 anti-human CD197/CCR7
	Biolegend
	Cat#353269

	ZOMBIE NIR
	Biolegend
	Cat#423105

	APC-Cy7 anti-murine CD45
	BD Biosciences
	Cat#557659

	BV480 anti-murine CD3
	BD Biosciences
	Cat#565642

	Percp-Cy5.5 anti-murine CD8a
	BD Biosciences
	Cat#561109

	BV650 anti-murine CD4
	BD Biosciences
	Cat#563232

	BV421 anti-murine PD-1
	BD Biosciences
	Cat#562584

	BB515 anti-murine CD25
	BD Biosciences
	Cat#564424

	PE anti-murine FOXP3
	Thermo Fisher
	Cat#12-5773-82

	Alexa Fluor700 anti-murine CD107a
	Biolegend
	Cat#121628

	PE/Cyanine5 anti-murine CD69
	Biolegend
	Cat#104510

	Brilliant Violet605 anti-murine Ki-67
	Biolegend
	Cat#652413

	FITC anti-murine GZMB
	Biolegend
	Cat#372206

	Super Bright 436 anti-murine TIM3
	Invitrogen
	Cat#62-5870-82

	IL-2 Monoclonal antibody
	Proteintech
	Cat# CL488-60306

	Bacterial and virus strains 
	
	

	DH5α Chemically Competent Cell
	Tsingke
	Cat#TSC-C14

	pASLenti-pA-LuC2-CMV-EF1-EGFP-P2A-PurO-WPRE lentivector 
	Obio
	#GL161

	Biological samples
	
	

	Human Peripheral Blood Mononuclear
Cells, Fresh
	This paper
	N/A

	Chemicals, peptides, and recombinant proteins
	
	

	Recombinant human interleukin-2
	SL PHARM
	Cat#S19991007

	Cell Trace Violet Cell stain
	Invitrogen
	Cat#C34557A

	TRIzol reagent
	Invitrogen
	Cat#15596018

	mTeSR Plus medium
	STEMCELL Technologies
	Cat#100-0276_C

	CloneR
	STEMCELL Technologies
	Cat#05888

	Y-27632
	STEMCELL Technologies
	Cat#72304

	DMEM/high glucose
	Gibco
	Cat#C11995500

	RPMI-1640 
	Gibco
	Cat##11875093

	TrypLE Express
	Gibco
	Cat#12604-021

	GlutaMAX 
	Gibco
	Cat#35050061

	MEM-alpha basic medium
	Gibco
	Cat#8122725

	Dynabeads™ Human T-Activator CD3/CD28
	Thermo Fisher Scientific
	Cat#11131D

	Trypsin-EDTA (0.25%)
	Thermo Fisher Scientific
	Cat#25200056

	0.5 mM EDTA
	Thermo Fisher Scientific
	Cat#15575020

	Matrigel
	BD Biosciences
	Cat#354277

	Fetal bovine serum (FBS)
	Sigma-Aldrich
	Cat#F9423

	Histopaque®-1077 sterile-filtered
	Sigma-Aldrich
	Cat#10771

	XenoLight DiR
	Revvity
	Cat#125964

	Recombinant Human FGF basic/FGF2/bFGF Protein
	R&D systems
	Cat#3718-FB

	Carnoy’s fixative
	[bookmark: _Hlk190962099]Servicebio
	Cat#G1120

	2×Phanta Max Master Mix 
	Vazyme
	Cat#P525-AA

	2×Rapid Taq Master Mix
	Vazyme
	Cat#P222-03-AA

	HiScript Ⅱ Q RT SuperMmix
	Vazyme
	Cat#R223-01

	ChamQ Universal SYBR qPCR Master Mix
	Vazyme
	Cat#Q711-02

	ACK Lysis Buffer
	Beyotime
	Cat#C3702

	[bookmark: _Hlk204534696]Critical commercial assays
	
	

	STEMdiff Mesenchymal Progenitor Kit
	STEMCELL Technologies
	Cat#05240

	PE Annexin V Apoptosis Detection Kit I
	BD Pharmingen™
	Cat#559763 RRID:
AB2869265

	eBioscience Foxp3/Transcription Factor Staining Buffer Set
	Invitrogen
	Cat#00-5523-00

	Cytofix/Cytoper™ Fixation/Permeabilization Kit
	BD Biosciences
	Cat#554714

	Human Pluripotent Stem Cell Transcription Factor Analysis Kit 
	BD Biosciences
	Cat#560589

	
	
	

	Deposited data
	
	

	
	
	

	RNA sequencing data
	This paper
	

	Experimental models: Cell lines
	
	

	iPSC (Zhou et al.43)
	This paper
	N/A

	HEK-239T
	Procell
	Cat#CL-0005

	A375
	Procell
	Cat#CL-0014

	HCC827
	Procell
	Cat#CL-0094

	786-O
	Procell
	Cat#CL-0010

	MC38
	Procell
	Cat#CL-0972

	[bookmark: _Hlk204538546]CT26
	Procell
	Cat#CL-0071

	CTLL-2
	Procell
	Cat#CL-0331

	Experimental models: Organisms/strains
	
	

	Mouse: BALB/c
	GemPharmatech 
	Cat# N000020

	Mouse: C57BL/6
	GemPharmatech 
	Cat#N000013

	
	
	

	Oligonucleotides
	
	

	sgRNA sequence: 5’ -GGCCGAGATGTCTCGCTCCGTGG-3’
	This paper
	N/A

	Primers for validation of targeted integration in iPSC clones, see Table S1
	This paper
	N/A

	Primers for all the qPCR, see Table S1
	This paper
	N/A

	Primers for off-target detection, see Table S1
	This paper
	N/A

	
	
	

	Recombinant DNA
	
	

	
	
	

	Software and algorithms

	Prism 
	GraphPad 
	Version 10.2.3

	FlowJo
	BD Bioscience
	Version 10.9

	PerkinElmer In Vivo Imaging System 
	Perkin Elmer 
	N/A

	Image J
	NIH
	Fiji

	Other
	
	

	Neon Transfection System
	Invitrogen
	Cat#MP927733

	Bio-Rad CFX Manager software
	Bio-Rad
	N/A

	ELISACalc
	N/A
	N/A
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