


Table S1. Cell types and marker genes
	Cell Type
	Marker genes

	B Cell
	BANK1、MS4A1、CD79A

	Basal Cell
	KRT4、SPRR1B、SPRR1A

	CD8 T Cell
	CCL5、NKG7、GZMB

	Dendritic Cell
	SSR4、FCER1A、CST3

	Endothelial Cell
	VWF、CLDN5、HMGB1、PLVAP

	Epithelial Cell
	KRT5、KRT6A、KRT17、CDH19

	Helper T Cell
	GZMK、IL7R、CD3D

	Macrophage
	LYZ、C1QB、C1QC

	Mast Cell
	CTSG、ADCYAP1、TPSAB1

	Neutrophil
	BCL2A1、G0S2、IFITM2

	Progenitor Cell
	MGP、TOP2A、S100A8、TPM2、LUM

	Regulatory T Cell
	TNFRSF4、IL32、CTLA4

	Secretory Cell
	SCGB3A1、ZG16B、PIGR
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Table S2. The shRNA sequences
	shRNAs
	Sequence

	sh-PD-1#1 (mouse)
	5'-GCTCGTGGTAACAGAGAGAAT -3'

	sh-PD-1#2 (mouse)
	5'-GCACACAGAATATGCCACCAT -3'

	sh-PD-1#3 (mouse)
	5'-GACATGAGGATGGACATTGTT -3'

	sh-NC (mouse)
	5'- TGAGTAGACTTAACTTTAA -3'





Table S3. The sgRNAs used in CRISPR/Cas9 technology
	Gene
	sgRNA
	PAM

	PD-1 (human)
	sgRNA1: 5'-CGTCTGGGCGGTGCTACAAC-3'
	TGG

	
	sgRNA2: 5'-GCGTGACTTCCACATGAGCG-3'
	TGG





Table S4. Details of the ELISA kits
	Name
	Cat.
	Manufacturer
	Country
	Species

	IFN-γ
	KHC4021
	Invitrogen
	USA
	Human

	Granzyme B
	BMS2027-2
	Invitrogen
	USA
	Human

	IFN-γ
	BMS606-2
	Invitrogen
	USA
	Mouse

	Granzyme B
	BMS6029
	Invitrogen
	USA
	Mouse





Table S5. RT-qPCR primer sequences
	[bookmark: OLE_LINK31]Gene
	Primer Sequence

	GAPDH (human)
	F: 5'-CGGATTTGGTCGTATTGGGC-3'

	
	R: 5'-TTGACGGTGCCATGGAATTTG-3'

	GAPDH (mouse)
	F: 5'- GGAGAGTGTTTCCTCGTCCC -3'

	
	R: 5'- ATGAAGGGGTCGTTGATGGC -3'

	PD-1 (human)
	F: 5'- TGGACTATGGGGAGCTGGATT -3'

	
	R: 5'- GACAATGGTGGCATACTCCG -3'

	PD-1 (mouse)
	F: 5'- AATGGCCTCTGTGGGTTCTG -3'

	
	R: 5'- CTCCCAAGGGTGGCTTTAGG -3'


Note: F: Forward, R: Reverse
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	[bookmark: _Hlk139895410]Name
	Cat.
	DiIution ratio
	Manufacturer
	Country
	MW (kDa)

	GAPDH
	ab9485
	1: 2500
	Abcam
	UK
	37

	pATM
	ab81292
	1：2000
	Abcam
	UK
	370

	γ-H2AX
	ab11174
	1：2000
	Abcam
	UK
	15

	PD-1
	PA5-20350
	1: 1000
	Invitrogen
	USA
	32





Table S7. Details of flow cytometry antibody product
	Name
	Host
	Target
	Cat.
	DiIution ratio (µg/test)
	Manufacturer
	Country
	Conjugation

	EpCAM
	Mouse
	Human
	50-9326-42
	0.06
	Invitrogen
	USA
	eFluor™ 660

	GZMB
	Mouse
	Human
	48-8896-42
	0.5
	Invitrogen
	USA
	eFluor™ 450

	IFN-γ
	Mouse
	Human
	53-7319-42
	0.5
	Invitrogen
	USA
	Alexa Fluor™ 488

	CD45
	Mouse
	Human
	58-0459-42
	0.06
	Invitrogen
	USA
	Alexa Fluor™ 532

	GZMB
	Rabbit
	Mouse
	17-8898-82
	0.125
	Invitrogen
	USA
	PE

	IFN-γ
	Rabbit
	Mouse
	11-7311-82
	0.5
	Invitrogen
	USA
	FITC

	CD3
	Rabbit
	Mouse
	58-0032-82
	0.25
	Invitrogen
	USA
	Alexa Fluor™ 532

	CD8α
	Rabbit
	Mouse
	11-0081-82
	0.5
	Invitrogen
	USA
	FITC

	FITC
	Goat
	Mouse
	F-2761
	1-10 µg/mL
	Invitrogen
	USA
	/

	FITC
	Goat
	Rabbit
	F-2765
	1:500
	Invitrogen
	USA
	/





Table S8. Details of IHC antibody product
	[bookmark: _Hlk148368041]Name
	Cat.
	DiIution ratio
	Manufacturer
	Country

	IgG (Goat anti-Rabbit)
	A-11008
	1: 100
	Invitrogen
	USA

	CD8α
	MA5-17594
	1: 100
	Invitrogen
	USA

	Ki67
	MA5-14520
	1: 100
	Invitrogen
	USA

	CD8α
	MA5-14548
	1: 100
	Invitrogen
	USA







