Summary of the protocol
Study purpose
To evaluate safety and efficacy of CAR-T cells in the clinical treatment of advanced solid tumors.
Research Design
This is a single-arm, open clinical study in patients with advanced ovarian cancer or malignant mesothelioma with positive mesothelin antigen expression. 
Study endpoints
Primary endpoints:
To explore safety of chimeric antigen receptor gene-modified autologous T cell (CAR-T) for patients with advanced solid tumors.
Secondary endpoints:
To explore efficacy of chimeric antigen receptor gene-modified autologous T cell (CAR-T) injection in patients with advanced solid tumors. Evaluation of CAR-T proliferation and persistence in vivo. 

Inclusion criteria
(1) Age between 18 and 70 years old, regardless of gender.
(2) Histological or pathological diagnosis of advanced ovarian cancer or malignant mesothelioma.
(3) Recurrence after second-line or above treatment with chemotherapy or targeted drugs.
(4) The immunohistochemical result of tumor tissue is positive for MSLN antigen expression, and the antigen expression rate is ≥15%.
(5) According to RECIST1.1 standard, the patient has at least one evaluable tumor lesion and can be accurately measured at baseline.
(6) ECOG score is 0-1, and the expected survival period is more than 12 weeks.
(7) Laboratory test results should at least meet the following specified indicators:
* Left ventricular ejection fraction ≥ 40%;
*Creatinine ≤ 200 μmol/L;
*Absolute neutrophil count (ANC) ≥ 1.5×109/L;
*Platelet (PLT) ≥ 80×109/L;
*Hemoglobin ≥ 80 g/L;
*Oxygen saturation > 91%;
*Total bilirubin ≤ 2×ULN; ALT and AST ≤ 2.5×ULN. For ALT and AST abnormalities judged by investigators to be caused by diseases (such as liver metastasis or bile duct obstruction) or Gilbert syndrome, the index can be relaxed to ≤ 5×ULN.
(8) Have venous access for venous blood collection or apheresis.
(9) The patient voluntarily participates and signs an informed consent form in writing.
Exclusion criteria
(1) Pregnant or lactating women.
(2) Those who have received chemotherapy or radiotherapy within 3 days before blood collection.
(3) Those who have used systemic steroid drugs within 5 days before blood collection (except for those who are currently using inhaled steroids or have recently used them).
(4) Those who have used drugs that stimulate the production of hematopoietic cells in the bone marrow within 5 days before blood collection.
(5) Those who have used any gene or cell therapy products.
(6) Those with a history of epilepsy or other central nervous system diseases.
(7) Subjects with active hepatitis B or hepatitis C virus, defined as: subjects with positive hepatitis B surface antigen (HBsAg) or hepatitis B core antibody (HBcAb) and peripheral blood HBV DNA titer higher than the detection limit; those with positive hepatitis C virus (HCV) antibody and positive peripheral blood HCV RNA; those infected with human immunodeficiency virus (HIV) or syphilis.
(8) Those who have had other tumors in the past 5 years.
(9) Patients with severe pleural effusion or ascites.
(10) Presence of active or uncontrolled infection requiring systemic treatment within 14 days before enrollment.
(11) Having received other anti-tumor treatments (except preconditioning chemotherapy) within two weeks before the start of the study.
(12) The investigator assesses that the patient cannot or is unwilling to comply with the requirements of the study protocol.
Lymphocyte depletion pretreatment chemotherapy regimen
Before CAR-T cell infusion, preconditioning chemotherapy drugs are used first to promote stable expansion of CAR-T cells. Recommended preconditioning regimen: fludarabine combined with cyclophosphamide (fludarabine 75-100mg/m2/day × 1 day, cyclophosphamide 750mg/m2/day × 1 day).
CAR-T cells infusion
CAR-T cells are administered intravenously as a single dose. The treatment dose range of the study drug is 0.5*106/kg - 1.5*106/kg.

Dose-limited toxicity and maximum tolerated dose
The severity of adverse events is assessed according to NCI-CTCAE version 5.0. The investigator determines whether the subject has dose-limited toxicity (DLT). DLT is defined as any of the following conditions that may be related/likely related/definitely related to cell infusion despite treatment measures:
1. Grade 4 or 5 cytokine release syndrome caused by CAR-T injection treatment.
2. Grade 3 cytokine release syndrome caused by CAR-T injection treatment and not relieved to grade 2 or below within 7 days.
3. Grade 3-5 allergic reaction related to CAR-T injection treatment.
4. Grade 3 and above organ toxicity reaction related to CAR-T injection treatment.
5. Grade 3 neurotoxicity caused by CAR-T injection treatment and not relieved to grade 2 or below within 3 days or grade 4 neurotoxicity.
6. Any unexpected toxicity that requires termination of the study according to the judgment of the investigator or collaborating unit.
The following situations are excluded:
1. Grade 3 to 4 tumor lysis syndrome lasting <7 days.
2. Non-hematologic toxicities
• Fever of any grade, including febrile neutropenia.
• Grade 3 diarrhea lasting <72 hours.
• Grade 3 nausea and/or vomiting <72 hours.
• Grade 3 fatigue lasting <7 days.
• Grade 3 to 4 elevation of transaminases, bilirubin, creatine kinase, urea or creatinine lasting <7 days.
• Any rapidly reversible (resolving to baseline or grade 2 or lower within 7 days) grade 3 adverse event not related to hematology.
3. Aphasia/language impairment or confusion/cognitive impairment resolves to grade 1 or lower within 2 weeks and to baseline level within 4 weeks.
Rapid allergic reactions occurring within 2 hours of cell infusion (fever, chills, rash, urticaria, dyspnea, hypotension and/or nausea related to cell infusion) are relieved to grade 2 or lower after standard treatment.
The maximum tolerated dose (MTD) is defined as the highest dose at which no more than 2 of 6 patients experience DLT. If DLT events are still not observed in the 3 subjects in the highest dose group, due to the particularity of cell products, although only 3 subjects are enrolled in the highest dose group, the highest dose group is still defined as MTD.

Statistical analysis
Continuous variables are summarized using descriptive statistics (number of subjects, mean, median, standard deviation, minimum, and maximum), and categorical variables are summarized using frequencies and percentages. Data will be presented by dose group.
The analysis groups include the full analysis set (FAS), safety analysis set (SS), and PK analysis set (PKS).
1. Baseline characteristics
Demographic variables and baseline characteristics (such as gender, date of birth, weight, disease category, concomitant medications, previous treatment history, vital signs, etc.) are summarized by dose group.
2. Safety analysis
Safety statistical analysis includes descriptive statistics of adverse events, vital signs, ECOG performance status, laboratory test values, DLT, etc.
3. Anti-tumor efficacy analysis
Tumor lesion measurements and changes relative to baseline will be summarized by cycle and dose group. Objective tumor response rate (CR and PR), duration of objective tumor response and progression-free survival are presented.
4. [bookmark: _GoBack]Biomarker analysis
Changes in biomarkers relative to baseline are listed and summarized. If data permits, the degree of biomarker inhibition for individual subjects or different dose groups is plotted.
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