Supplementary Information

Supplementary Methods
Cell lines
293T,  OVCAR3  and  SKOV3  cell  lines  were   obtained  from  the  China  National   Collection  of Authenticated Cell Cultures. 293T cells were cultured in Dulbecco's Modified Eagle Medium with 10% fetal bovine serum (Gibico, USA), while OVCAR3 and SKOV3 cell lines were cultured in RPMI1640 (Hyclone, USA) and McCoy's 5A medium with  10% fetal bovine  serum (Gibico, USA), 37°C, 5% CO2.
CAR-T cell killing assay
The killing capacity of MSLN CAR-T cells were evaluated using the xCELLigence Real-Time Cell Analyzer (RTCA) system as previously described1,2.
Single cell preparation from tissue samples
Freshly obtained resected tissues were rinsed with Hanks ’ Balanced  Salt Solution (HBSS) after the operation, subsequently shredded into small pieces of 2-4mm³ and transferred to with collagenase I/IV in HBSS, and incubated for 30 min at 37 °C, then centrifuged at 300rcf for 30s at room temperature. The  supernatant  was  aspirated, 10  ml  DMEM  was  added  and  gently  mixed,  and  the  cells  were resuspended. The cell  suspension was filtered through a 70µm MACS®  SmartStrainer filter into  a 50ml centrifuge tube and centrifuged at 300× g for 7min at room temperature.The supernatant was removed, and 1 ml of precooled 1 × Red Blood Cell Removal Solution was added and incubated at 4 ℃ for 10 min.Another 10 ml of precooled Wash Buffer was added and centrifuged at 300 rcf for 10 min at 4℃. Suction on the supernatant, add the appropriate volume of pre-cooled Wash Buffer, and  gently mix. The concentration and total number of cells were determined using a hemacytometer plate. 2 ml venous blood was collected in EDTA anticoagulant tubes and transferred to the laboratory with ice. The  blood  was  processed  within  4  h   of  collection.  PBMCs  were  isolated  by   density  gradient  centrifugation using the Ficoll-Paque medium. Each blood sample was diluted with an equal volume of  normal saline and centrifuged at 500 × g for 10 min at room temperature. Enriched mononuclear cells were washed with PBS twice and centrifuged at 500 × g for 10 min and measured the cell numbers and viability.




	REAGENT or RESOURCE
	SOURCE
	IDENTIFIER

	Antibodies

	anti-CD45
	BD Biosciences
	555483

	anti-CD3
	BD Biosciences
	555332

	Biotin-SP (long spacer)
	Jackson
	115-065-072

	AffiniPure Goat Anti-Mouse IgG, F(ab')₂ Fragment Specific
	
	

	Streptalidin-APC
	SouthernBiotech
	7100-11M

	Chemicals, peptides, and recombinant proteins

	Ficoll-Paque PREMIUM
	Cytiva
	17544203

	Human CD3 Positive Selection Kit
	STEMCELL
	17751

	Recombinant Human
Interleukin-2
	Kingsley Pharmaceutical
	NMPN:S10970056

	Dynabeads CD3/CD28
	GIBCO
	40203D

	OpTmizer
	GIBCO
	A10221-01

	L-Glutamine
	GIBCO
	25030-081

	CryoStor CS10
	STEMCELL
	07930

	D-PBS buffer
	GIBCO
	A12856-01

	Sodium chloride injection
	Double-Crane Pharmaceutical
	NMPN:H34023608

	human serum albumin
	Chengdu Rongsheng Pharmaceuticals
	NMPN:S10940025

	QIAamp DNA Midi Kit Human Th1/Th2
	Qiagen
	51304

	Cytokine  Cytometric Bead Array  (CBA) Kit II
	BD Biosciences
	551809

	Critical commercial assays

	Chromium Single Cell Controller Instrument
	10× Genomics
	

	Chromium Next GEM Single
	10× Genomics
	PN-1000121

	Cell 3 ’ GEM, Library & Gel Bead Kit v3. 1, 16 rxns
	
	

	Chromium Next GEM Chip G Single Cell Kit, 48 rxns
	10× Genomics
	PN-1000120

	Single Index Kit T SetA, 96 rxns
	10× Genomics
	PN-1000213





	Deposited data

	Raw data files files for scRNA-seq
	This study
	https://bigd.big.ac.cn
(HRA006416)

	

	Software and algorithms

	R package Seurat (version 3. 1. 1)
	https://satijalab.org/seu rat/

	Single R package
	https://github.com/LTL A/SingleR

	CellphoneDB (version 2. 1.7)
	https://github.com/Teic hlab/cellphonedb

	inferCNV (version 1.0.4)
	https://github.com/broa dinstitute/infercnv

	GSEABase package (version
1.44.0)
KEGG database
GSVA package (version 1.30.0)
	https://github.com/Bioc onductor/GSEABase
https://www.kegg.jp/
https://github.com/rcast elo/GSVA

	LIMMA package (version 3.38.3)
	https://code.bioconduct or.org/browse/limma

	SPSS Statistics (version 23.0)
	https://www.ibm.com/p roducts/spss-statistics

	GraphPad Prism 8 software               GraphPad Software Inc.
	https://www.graphpad.c om/scientific-software/  prism/
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