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	 Program Number
	 EGJRT-01

	 Researcher
	 Peking University Cancer Hospital

	 Trial drug
	 Toripalimab

	 Active Ingredient
	 Recombinant Humanized Anti-Programmed Death Receptor 1 (PD-1) Monoclonal Antibody Injection

	 Study Title
	 An Exploratory Study of Toripalimab Combined with Preoperative Chemoradiotherapy in the Treatment of Locally Advanced adenocarcinoma of esophagogastric junction.

	 Type of Study
	 Prospective, Single-arm, Phase II Study

	 Study Objectives
	 Primary Objective:
To evaluate the recent efficacy of toripalimab in combination with preoperative chemoradiotherapy in the locally advanced adenocarcinoma of esophagogastric junction.
 Secondary Objectives:
To evaluate the survival outcomes of locally advanced adenocarcinoma of esophagogastric junction treated with toripalimab in combination with preoperative chemoradiotherapy and surgery, and safety of the therapy. To explore the relationship between patients’ prognosis and biomarkers and immune microenvironment.

	 Study Design
	 This study will include patients with locally advanced adenocarcinoma of esophagogastric junction (AEG) to explore the effectiveness of preoperative chemoradiotherapy in combination with toripalimab. Forty cases of locally advanced AEG are planned to be enrolled. Those who meet the enrollment criteria should have detailed medical history, and complete physical examination, hematological examination and systemic imaging examination before enrollment. IMRT/VMAT is adopted as radiotherapy method, and radiotherapy will last for 5 weeks, with single-week SOX regimen applied simultaneously (oxaliplatin 40mg/m2 d1+ Tegafur, Gimeracil and Oteracil Potassium Capsules 30mg/m2 d1-5/w, total 5 weeks). Concomitant toripalimab is applied at 240mg per dose from the start of radiotherapy, repeated every 3 weeks for a total of 2 doses. After completion of radiotherapy, the patients wait for 8 to 12 weeks for a complete review and then undergo surgery. During the waiting period, patients will rest for 2-3 weeks after the completion of radiotherapy and continue to be treated with toripalimab, which remains at 240 mg per dose, repeated every 3 weeks for a total of 2 doses. Adjuvant chemotherapy will initiate one month after surgery with a three-week regimen of toripalimab and SOX, for a total of four cycles.
 The dose of toripalimab will not be adjusted during treatment, toripalimab treatment would be discontinued if, according to the judgment of the investigator, treatment-related toxicity is not tolerated.
 Evaluation of toxicity and efficacy during and after treatment:
During the period of preoperative radiotherapy, only the toxicity of the treatment and changes in the patient's symptoms and signs will be evaluated, and the frequency of evaluation will be once a week. The effectiveness of treatment will not be evaluated.
 (2) After the completion of preoperative radiotherapy and during the neoadjuvant therapy before surgery, the evaluation of treatment toxicity: every 3 weeks to evaluate the myelosuppression, liver function and renal function abnormalities; and evaluate the non-hematological toxicity, such as dermatitis, gastrointestinal tract discomfort, and so on. Thyroid function should be checked every 6 weeks. Evaluation of efficacy: 8-12 weeks after completion of radiotherapy (i.e., before surgery), through chest CT and abdominal and pelvic CT.
(3) Frequency of follow-up/monitoring after surgery and completion of adjuvant therapy: every 3 months for the first 2 years, then every 6 months for up to 5 years. Follow-up/monitoring: a) Clinical history b) Physical examination c) Hematology (CEA and CA199) d) Physical status score (ECOG) e) Body weight monitoring f) Chest, abdominal and pelvic CT examination

	 Inclusion Criteria
	 (1) Age 18-75 years old, male and female.
 (2) ECOG score 0-1.
 (3) Diagnosis of adenocarcinoma of esophagogastric junction: ①Endoscopic diagnosis: endoscopic diagnosis of esophagogastric junction (EGJ) tumor, Siewert type II is defined as a tumor invading the EGJ, whose epicenter is located between 1 cm above and 2 cm below the EGJ, and type III is defined as a tumor with an epicenter located 2 cm-5 cm below the EGJ. ② Pathological diagnosis: adenocarcinoma diagnosed by histological and/or cytological examination; ③ Clinical diagnosis: thickening of the EGJ with arterial enhancement by abdominal CT.
 (4) Primary locally advanced patients (cT3-4 or N+ without distant metastasis).
 (5) Expected survival ≥ 12 months.
 (6) Acceptable bone marrow function (leukocytes ≥ 4×109/L, neutrophils ≥2×109/L, PLT ≥100×109/L, HGB ≥ 100g/L), liver function (ALT, AST, ALP＜ 2.5 times upper limit of normal, bilirubin <1.5 times upper limit of normal) and renal function (BUN< 40mg/dl, creatinine <2mg/ml).
 (7) Agree to enrollment and sign the informed consent form.
 (8) Female subjects of childbearing age or male subjects whose sexual partners are of childbearing age should use effective contraception throughout the treatment period until 6 months after the treatment period.

	 Exclusion Criteria
	 (1) Age >75 years or <18 years.
 (2) ECOG score ≥2.
 (3) Distant metastases such as lung, liver, bone, mediastinal lymph nodes, pelvic lymph nodes, peritoneal metastases.
 (4) Allergy to toripalimab.
 (5)Patients who have previously received immunotherapy, such as PD-1 antibody, PD-L1 antibody, CTLA4 antibody.
 (6) Use of immunosuppressive medications within 4 weeks prior to enrollment, excluding nasal, inhalational, or other topical glucocorticosteroids or physiologic doses of systemic glucocorticosteroids (i.e., no more than 10 mg/day of prednisone or equivalent doses of other glucocorticosteroids), temporary use of glucocorticosteroids to treat respiratory symptoms of asthma, COPD, or other conditions is permitted.
 (7) Active infection, acute myocardial infarction within the last 6 months, severe cardiac arrhythmia requiring long-term pharmacologic intervention, severe stroke, uncontrolled epilepsy, or other serious medical comorbidity.
 (8) History of other malignant diseases in the last 5 years, except cured skin cancer or cervical carcinoma in situ.

	 Means of intervention
	 Radiation therapy:
 (1) Irradiation method: IMRT/VMAT.
 (2) Position fixation: patients take the supine position, hands holding elbows on forehead, thermoplastic body film fixation.
 (3) CT/MR simulation: the CT simulation scanning is performed from the carina to the level of lumbar 4 vertebrae, and the scanning layer thickness was 0.5 cm. At the end of the CT scan, an MR simulation scan is performed in the same position, with the same thermoplastic film fixation and the same center, to collect T2, T1 and T1+C images. And the MR scanning images are aligned with the CT scanning images.
 (4) Outline the target area
 GTVp is defined as the primary tumor, and the extent of the tumor is determined according to the localized CT/MR enhancement range, referring to the baseline diagnostic CT and endoscopic results.
 GTVnd is defined as the positive regional lymph node, which is determined with reference to the baseline diagnostic CT.
 CTV includes CTVp (CTV of the GTVp), CTVnd (CTV of the GTVnd), and high-risk lymphatic drainage area. CTVp extends the GTVp by 3 cm upward and downward, and has a left, right, and anterior-posterior expansion of 1-1.5 cm. CTVnd includes the GTVnd with a 0.5-cm expansion in all direction. The high-risk lymphatic drainage areas include mainly lymph nodes in groups 19, 20, 110, 111, 1, 2, 3, 4sa, 7, 9, 11, 16a, and will be adjusted according to the extent of the primary tumor.
The PTV is expanded by 0.5 cm in three dimensions from the respective CTV.
  Prescribed dose definition: 95% PGTV: 46Gy, 2Gy/F; 95% PTV: 41.4Gy , 1.8Gy/F; 23F.
 (5) Outlining the organs at risk (OAR)
 Spinal cord, small intestine, liver, bilateral kidneys and so on should be outlined. Minimize the amount of organ-at-risk exposure as long as conditions are met.
 Chemotherapy:
Simultaneous chemotherapy with preoperative radiotherapy: single-week SOX regimen (Oxaliplatin 40mg/m2 d1 + Tegafur, Gimeracil and Oteracil Potassium Capsules 30mg/m2 d1-5/w, 5 cycles in total). 
Postoperative chemotherapy: three-week SOX regimen (Oxaliplatin 130mg/m2 d1 + Tegafur, Gimeracil and Oteracil Potassium Capsules 40-60mg bid d1-14, q3w; 4 cycles in total).
 Surgery:
 Radical gastrectomy + D2 lymph node dissection+ Digestive tract reconstruction.
 Immunotherapy:
 The trial drug is Juniper's original PD-1 inhibitor, Toripalimab.
 Specification: 6 mL: 240 mg
 Administration: Toripalimab 240 mg, d1, intravenous infusion, every 3 weeks. Total cycle of treatments: 8 (4 preoperative cycles and 4 postoperative cycles).

	 Evaluation Criteria
	 Safety evaluation:
 (1) The adverse event (AE), treatment emergent adverse event (TEAE), adverse event of special interest (AESI), and serious adverse event (SAE) are reviewed for incidence, relevance to the trial drug, and severity.
 (2) Safety analyses are performed according to the changes of laboratory tests, vital signs, electrocardiograms, immunogenicity, and so on, before, during and after treatment.

	
	 Efficacy Evaluation:
 The efficacy evaluation follows RECIST criteria and is performed by the investigator and the medical imaging department, respectively. The tumor regression grading (TRG) rating is assessed after surgery based on the pathological diagnosis. The grading system recommended by the NCCN to assess the response to tumor treatment is as follows: grade 0 (complete response) - no residual viable cancer cells, grade 1 (moderate response) - single or small clusters of residual cancer cells, grade 2 (mild response) - residual cancer foci, interstitial fibrosis, grade 3 (poor response) - few or no cancer cells resolved. Disease free survival (DFS) and 1-year and 3-year DFS rates, overall survival (OS) and 1-year and 3-year survival rates are recorded and calculated at follow-up.

	 Statistical methods
	 Sample size:
This study is a single-arm exploratory clinical trial, and PASS 15 software was used to calculate the sample size. According to the data of historical studies, the proportion of TRG grade 0+1 in conventional treatment (chemoradiotherapy) is 55%, and the proportion of TRG grade 0+1 in immunotherapy combined with chemoradiotherapy is expected to be 75%. Sample size was calculated using two-sided confidence interval method, with α=0.05, power=0.8, and the minimum sample size is calculated to be 37 cases, and considering that the drop-out rate does not exceed 10%, the enrollment of this study is planned to be 40 cases.
 Statistical analysis methods:
General statistical methods:
 Measurement data is described by mean, median, maximum and minimum value, and standard deviation; count data is described by frequency and percentage. All statistical analyses are performed using SPSS 24.0.
Safety analysis:
 Safety analyses will be performed using the safety set, and safety indicators include adverse events, laboratory tests, vital signs, electrocardiograms, immunogenicity, and so on. Adverse events will also be aggregated and summarized.
Efficacy Analysis:
TRG classification will be calculated, and Kaplan-Meier method will be used to estimate median disease-free survival (mDFS), median overall survival (mOS), and 1-year and 3-year DFS and OS. And local control of enrolled patients will also be evaluated.
Subgroup analyses of the validity of gender, age, ECOG score, Siewert classification, Lauren classification, lymph node metastasis, CEA level, HER-2 expression, PD-L1 expression, MSI status, EBV status, and other clinically recognized factors that may affect prognosis will be performed. The subgroup analyses conducted will be defined in detail in the statistical analysis plan.
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[bookmark: _Hlk206452297]Ⅰ. Research Background
Gastric cancer is one of the most common malignant tumors worldwide, with poor prognosis. According to the latest statistics from GLOBOCAN, in 2018, there were about 1,033,000 new cases of gastric cancer and 783,000 deaths worldwide, which are located in the 5th place of malignant tumor incidence rate and the 2nd place of mortality rate, respectively [1]. It is suggested that the treatment difficulty of gastric cancer is higher than that of other tumors. The number of gastric cancer cases and deaths in China accounted for 42.6% and 45.0% of the global incidence and deaths of gastric cancer, respectively, and ranked 5th in incidence rate and 6th in mortality rate among 183 countries in the world. According to the latest data from the National Tumor Registry [2], there were about 679,000 new cases of gastric cancer and 498,000 deaths of gastric cancer in China in 2015. The number of incidence and deaths of gastric cancer ranked the second highest among all malignant tumors. 
Gastric cancer can be categorized into esophagogastric junction (EGJ) cancer and non-EGJ cancer according to the different sites of primary tumor. According to the classification statistics of GLOBOCAN in 2012, the incidence of EGJ cancer is about 260,000 cases globally, of which 52%, i.e. 135,000 cases are from China [3]. And the incidence of non-EGJ cancers has been steadily decreasing over the past half century, which is associated with the eradication of Helicobacter pylori and the improvement of food preservation techniques. The epidemiological characteristics of EGJ cancer are similar to those of esophageal adenocarcinoma, and risk factors include obesity, gastro-esophageal reflux disease, and Barrett's esophagus.
The treatment of gastric cancer includes surgery, chemotherapy, radiotherapy, targeted therapy and immunotherapy. Due to the atypical symptoms of gastric cancer patients at the beginning and the low rate of gastric cancer screening, more than half of the patients in China are in the advanced or locally advanced stage at the time of diagnosis, and it is difficult to achieve complete eradication by surgery alone, and the overall prognosis is not good [4]. For this group of patients, we need to improve the prognosis and quality of life by utilizing a combination of treatments. According to the recommendations of NCCN and CSCO guidelines, neoadjuvant radiotherapy combined with surgery is the first choice for locally advanced stage gastroesophageal carcinoma (cT3-4 or N+). Compared with postoperative adjuvant radiotherapy, preoperative radiotherapy has more advantages, it can make locally advanced tumors downstage and easier to be resected, improve R0 resection rate, and reduce the recurrence rate in local area; the tumor tissues are well oxygenated and more sensitive to rays, and are well tolerated by the patients. The CROSS study in the Netherlands and the prospective phase III randomized clinical study conducted by Zhang et al. in China [5-7] both indicated that preoperative simultaneous chemoradiotherapy improved the R0 resection rate, local control rate and 5-year overall survival rate compared with surgery alone. However, 10% of patients still cannot achieve R0 resection after preoperative chemoradiation, 22-39% of patients have local recurrence, and only about 1/2 and 1/3 of patients can achieve 3- or 5-year survival. The prognosis of locally advanced adenocarcinoma of the esophagogastric junction is poor, and both regional and systemic treatments need to be improved.
Malignant tumors often generate immune tolerance through various mechanisms, thus avoiding surveillance and killing by the immune system. Programmed cell death protein 1 (PD-1) is highly expressed on activated T lymphocytes, and can inhibit the immune function of effector T cells when it binds to Programmed cell death – Ligand 1 (PD-L1), the main ligand of PD-1 on tumor cells. In recent years, immune checkpoint inhibitors targeting PD-1/PD-L1 have made breakthroughs in the late-stage treatment of many tumors, such as melanoma, head and neck tumors, lung cancer, kidney cancer, and so on.
Gastric cancer has a unique immune profile, with a high frequency of somatic mutations in adenocarcinoma of esophagogastric junction (AEG) and gastric cancer [8], and a high tumor mutational load, which predicts the effectiveness of immunotherapy. In gastric adenocarcinomas, if 1% is used as the cut-off value for positivity, 14% of the tumor cells are positive for PD-L1 expression, and 11% of the mesenchymal cells are positive [9]. In gastric adenocarcinoma, the rate of MSI-H can reach 20% [10-12], which is predicted to be effective for immunotherapy.
Toripalimab is a recombinant, fully human IgG4 monoclonal antibody that specifically binds to the PD-1 expressed on the surface of T cells, thereby blocking the PD-1/PD-L1 pathway that leads to immune escape from tumors, and reactivating the T cells, which then release cytokines to kill the tumor cells. Preliminary data from a clinical study of toripalimab [13] showed that in the first phase of the study, patients with advanced mucosal melanoma achieved a median OS of 23.18 months (superior to that of pembrolizumab, which was 12.3 months), while baseline values were worse than those of pembrolizumab (44.5% of toripalimab enrollees were after third- or fourth-line, while pembrolizumab enrollees were basically second-line patients), and adverse effects were mild.
Radiation therapy is an effective treatment for AEG, and also, in combination with immunotherapy, may have a synergistic effect. Ionizing radiation can enhance antigen production and presentation, thereby amplifying the anti-tumor immune response of checkpoint inhibitors [14]. Radiation therapy can also amplify immunomodulation by promoting cytotoxic T-cell activity and reduce bone marrow-derived immunosuppressive cells, thus achieving synergistic effects with checkpoint inhibitors [15]. 
[bookmark: OLE_LINK7]In this study, we propose to investigate the safety and efficacy of preoperative chemoradiotherapy combined with toripalimab in the treatment of locally advanced AEG.
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[bookmark: _Hlk206452318]Ⅱ. Research Objectives
Primary Study Objective: To evaluate the short-term efficacy of toripalimab in combination with preoperative chemoradiotherapy in locally advanced adenocarcinoma of esophagogastric junction (AEG).
Secondary Study Objective: To evaluate the survival outcomes and safety of locally advanced AEG patients treated with toripalimab in combination with preoperative chemoradiotherapy and surgery. To explore the relationship between patients’ prognosis and biomarkers and immune microenvironment.
[bookmark: _Hlk206452333]Ⅲ. Overall Study Design
This study will investigate the efficacy and safety of preoperative radiotherapy combined with toripalimab in patients with locally advanced AEGs. 40 cases of locally advanced AEGs are planned to be enrolled. The patients who meet the enrollment criteria will complete the collection of medical history, physical examination, hematological examination, and imaging examination before enrollment. IMRT (Intensity-Modulated Radiation Therapy)/VMAT (Volumetric-Modulated Arc Therapy) is adopted as radiotherapy method, and radiotherapy will last for 5 weeks, with single-week SOX regimen applied simultaneously (oxaliplatin 40mg/m2 d1+ Tegafur, Gimeracil and Oteracil Potassium Capsules 30mg/m2 d1-5/w, total 5 weeks). Concomitant toripalimab is applied at 240mg per dose from the start of radiotherapy, repeated every 3 weeks for a total of 2 doses. After completion of radiotherapy, the patients wait for 8 to 12 weeks for a complete review and then undergo surgery. During the waiting period, patients will rest for 2-3 weeks after the completion of radiotherapy and continue to be treated with toripalimab, which remains at 240 mg per dose, repeated every 3 weeks for a total of 2 doses. Adjuvant chemotherapy will initiate one month after surgery with a three-week regimen of toripalimab and SOX, for a total of four cycles. The dose of toripalimab will not be adjusted during treatment, toripalimab treatment would be discontinued if, in the judgment of the investigator, treatment-related toxicity is not tolerated. 
Evaluation of safety and efficacy during and after treatment:
①During preoperative radiotherapy, only the toxicity of the treatment and changes in the patient's symptoms and signs will be evaluated, and the frequency of evaluation will be once a week. The efficacy of treatment will not be evaluated.
②After the completion of neoadjuvant chemoradiotherapy and during the neoadjuvant immunotherapy before surgery: evaluation of treatment-related toxicity: to evaluate the myelosuppression, liver function and renal function abnormalities every 3 weeks; and to evaluate the non-hematological toxicity, such as dermatitis, gastrointestinal tract reactions, and so on, every 3 weeks; thyroid function should be checked every 6 weeks. Evaluation of efficacy: to evaluate through chest CT and abdominal and pelvic CT, 8-12 weeks after completion of radiotherapy (i.e., before surgery).
③Frequency of follow-up/monitoring after completing surgery and adjuvant therapy: every 3 months for the first 2 years, then every 6 months for up to 5 years. Follow-up/monitoring: a) Clinical history b) Physical examination c) Hematology (CEA and CA199) d) Physical status score (ECOG) e) Body weight monitoring f) Chest, abdominal and pelvic CT examination.
Definition of end of study: a subject is considered to have completed this study if the subject completes survival follow-up or withdraws from the study. End of the study was defined as the last subject completing safety visit and survival follow-up.
[bookmark: _Hlk206452350]Ⅳ. Study Population
1. Inclusion criteria:
(1) Age 18-75 years old, male and female.
(2) ECOG score 0-1.
(3) Diagnosis of adenocarcinoma of esophagogastric junction: ①Endoscopic diagnosis: endoscopic diagnosis of esophagogastric junction (EGJ) tumor, Siewert type II is defined as a tumor invading the EGJ, whose epicenter is located between 1 cm above and 2 cm below the EGJ, and type III is defined as a tumor with an epicenter located 2 cm-5 cm below the EGJ. ② Pathological diagnosis: adenocarcinoma diagnosed by histological and/or cytological examination; ③ Clinical diagnosis: thickening of the EGJ with arterial enhancement by abdominal CT.
(4) Primary locally advanced patients (cT3-4 or N+ without distant metastasis).
(5) Expected survival ≥ 12 months.
(6) Acceptable bone marrow function (leukocytes ≥ 4×109/L, neutrophils ≥2×109/L, PLT ≥100×109/L, HGB ≥ 100g/L), liver function (ALT, AST, ALP< 2.5 times upper limit of normal, bilirubin <1.5 times upper limit of normal) and renal function (BUN< 40mg/dl, creatinine <2mg/ml).
(7) Agree to enrollment and sign the informed consent form.
(8) Female subjects of childbearing age or male subjects whose sexual partners are of childbearing age should use effective contraception throughout the treatment period until 6 months after the treatment period.
2. Exclusion Criteria:
(1) Age >75 years or <18 years.
(2) ECOG score ≥2.
(3) Distant metastases such as lung, liver, bone, mediastinal lymph nodes, pelvic lymph nodes, peritoneal metastases.
    (4) Allergy to Toripalimab.
(5) Patients who have previously received immunotherapy, such as PD-1 antibody, PD-L1 antibody, CTLA4 antibody.
    (6) Use of immunosuppressive medications within 4 weeks prior to enrollment, excluding nasal, inhalational, or other topical glucocorticosteroids or physiologic doses of systemic glucocorticosteroids (i.e., no more than 10 mg/day of prednisone or equivalent doses of other glucocorticosteroids), temporary use of glucocorticosteroids to treat respiratory symptoms of asthma, COPD, or other conditions is permitted.
    (7) Active infection, acute myocardial infarction within the last 6 months, severe cardiac arrhythmia requiring long-term pharmacologic intervention, severe stroke, uncontrolled epilepsy, or other serious medical comorbidity.
(8) History of other malignant diseases in the last 5 years, except cured skin cancer or cervical carcinoma in situ.
3. Withdrawal Criteria
(1) Rapid progression of disease during the treatment;
(2) The patient requests to withdraw on his/her own initiative;
(3) Requested by the investigator, sponsor manufacturer, ethics committee, or national governmental departments to stop.
4. Subject Withdrawal from the Study 
Subjects have the rights to withdraw from the study at any time for any reason and must withdraw from the study if the subject or the subject's legal representative withdraws informed consent.
The investigator may ask the subject to withdraw from the study for the following reasons:
(1) Poor compliance in the subject;
(2) The occurrence of adverse events (AEs), abnormal laboratory test, or other medical condition which indicate that continued participation in the study would not be in the best interest of the subject;
(3) The subject meets the exclusion criteria (emerging or previously unrecognized) and cannot continue to participate in the study.
If the subject withdraws from the study, he/she will no longer receive treatment and follow-up as specified in the protocol, but should be persuaded to complete the safety follow-up and imaging follow-up evaluations if possible. The reason for the subject's withdrawal from the study should be documented on the Case Report Form (CRF). Subjects who sign the informed consent form to receive the study intervention and withdraw or are withdrawn/terminated from the study due to treatment toxicity, disease progression during the course of treatment are not eligible for replacement.
5. Missed Visits 
Subjects who fail to return to the study center for 2 consecutive scheduled visits and cannot be contacted by the study center staff will be considered to have missed a visit.
If a subject fails to return to the study center for a scheduled study visit, the following actions must be taken: 
(1) The study center should attempt to contact the subject to reschedule the missed visit, explain the importance of adhering to the visit schedule, and confirm that the subject is willing and/or deserving to continue participation in this study.
(2) Prior to the subject being recognized as a missed visit, the investigator or designee should make every effort to reconnect with the subject (at least two attempts should be made to call, and if contact is still not possible, a letter should be sent to the subject's most recently updated contact address). These attempts to contact the subject should be documented in the subject's medical record or study file. 
If the subject cannot be contacted, he/she will be considered lost and withdrawn from the study.
[bookmark: _Hlk206452542]Ⅴ. Pre-Enrollment Examinations and Treatment Implementation 
1. Completion of Relevant Examinations Before Enrollment (4 weeks before enrollment):
a) Clinical history b) Physical examination c) Physical status score (ECOG) d) Electrocardiograph (ECG) e) Hematology: ①routine analysis of blood; ②liver function: ALT, AST, ALP, GGT, TBIL, DBIL, IBIL, ALB; Kidney function: creatinine, BUN, electrolytes, fasting blood glucose; ③ Coagulation function; ④ Tumor markers (CEA, CA199); ⑤ Thyroid function (T3, T4, TSH); ⑥myocardial enzymes; ⑦Routine urine and feces routine; f) Imaging: ① Chest, abdominal and pelvic CT examination ② Brain CT or MRI, only when clinically suspected of central nervous system metastasis; ③ Bone scan, only when clinically suspected of bone metastasis; ④ PET/CT (optional) 
2. Implementation of radiation therapy
(1) Irradiation method: IMRT/VMAT.
(2) Position fixation: patients take the supine position, hands holding elbows on forehead, thermoplastic body film fixation.
(3) CT/MR simulation: the CT simulation scanning was performed from the carina to the level of lumbar 4 vertebrae, and the scanning layer thickness was 0.5 cm. At the end of the CT scan, an MR simulation scan was performed in the same position, with the same thermoplastic film fixation and the same center, to collect T2, T1 and T1+C images. And the MR scanning images were aligned with the CT scanning images.
(4) Outline the target area
GTVp is defined as the primary tumor, and the extent of the tumor is determined according to the localized CT/MR enhancement range, referring to the baseline diagnostic CT and endoscopic results.
GTVnd is defined as the positive regional lymph node, which is determined with reference to the baseline diagnostic CT.
CTV includes CTVp (CTV of the GTVp), CTVnd (CTV of the GTVnd), and high-risk lymphatic drainage area. CTVp extends the GTVp by 3 cm upward and downward, and has a left, right, and anterior-posterior expansion of 1-1.5 cm. CTVnd includes the GTVnd with a 0.5-cm expansion in all direction. The high-risk lymphatic drainage areas include mainly lymph nodes in groups 19, 20, 110, 111, 1, 2, 3, 4sa, 7, 9, 11, 16a, and will be adjusted according to the extent of the primary tumor.
The PTV is expanded by 0.5 cm in three dimensions from the respective CTV.
Prescribed dose definition: 95% PGTV: 46Gy, 2Gy/F; 95% PTV: 41.4Gy, 1.8Gy/F; 23F.
(5) Outlining of Organs at Risk (OAR) 
Outlining of the spinal cord, small bowel, liver, and bilateral kidneys is required.
Maximum dose to spinal cord ≤45Gy. 
Maximum dose to small bowel not exceeds 54Gy, volume of dose higher than 45Gy <195cc. 
Average dose to liver <25Gy, volume of dose higher than 30Gy ≤33% of liver volume.
Unilateral kidney average dose < 18Gy, volume of dose higher than 20Gy ≤ 33% of kidney volume.
Minimize the amount of endangered organs as much as possible when the conditions are met.
(6) Treatment of radiotherapy-related toxicities 
During radiotherapy, if there are radiotherapy-related toxicities such as nausea, vomiting, malaise, loss of appetite, weight loss, abdominal pain, fever, bone marrow suppression, transaminase elevation, etc., subjects should be encouraged to continue accepting radiation with a prerequisite to active symptomatic supportive treatment; if there are grade 3 radiotherapy-related toxicities, it is recommended to suspend radiotherapy and continue after side effects have been improved. For patients with ≥ grade 4 radiotherapy-related AEs, or the toxicity has not been restored to lower than grade 2 after more than 1 week of suspension of radiotherapy, it is recommended to terminate radiotherapy at the judgment of the investigator and withdraw from the study.
3. Implementation of chemotherapy 
(1) Chemotherapy regimen 
①Simultaneous chemotherapy with preoperative radiotherapy: single-week SOX regimen (Oxaliplatin 40mg/m2 d1 + Tegafur, Gimeracil and Oteracil Potassium Capsules 30mg/m2 d1-5/w, 5 cycles in total). 
②Postoperative chemotherapy: three-week SOX regimen (Oxaliplatin 130mg/m2 d1 + Tegafur, Gimeracil and Oteracil Potassium Capsules 40-60mg bid d1-14, q3w; 4 cycles in total).
(2) Drug dosage adjustment according to the following criteria：
①Hematological toxicity - dose adjustment based on neutropenia: Grade 2: Definition: 1.0≤ANC <1.5×109/L. First occurrence: no need for dose adjustment; second occurrence: no need for dose adjustment; third occurrence: no need for dose adjustment. Grade 3: Definition: 0.5 ≤ ANC < 1.0×109/L. First occurrence: 75% of Tegafur, Gimeracil and Oteracil Potassium Capsules dose + oxaliplatin 100mg/m2; second occurrence: 75% of Tegafur, Gimeracil and Oteracil Potassium Capsules dose + oxaliplatin 85mg/m2. Third occurrence: permanent discontinuation of treatment unless the investigator considers that single-agent Tegafur, Gimeracil and Oteracil Potassium Capsules chemotherapy at 75% of the original dose is the best treatment option for the patient. Grade 4: Definition: ANC <0.5×109/L. First occurrence: 50% of Tegafur, Gimeracil and Oteracil Potassium Capsules dose + oxaliplatin 85mg/m2; second occurrence: permanent discontinuation of therapy.
② Hematologic toxicity - dose adjustment based on thrombocytopenia: Grade 2: Definition: 50 ≤ PLT < 75×109/L. First occurrence: no change in Tegafur, Gimeracil and Oteracil Potassium Capsules dose + oxaliplatin 100mg/m2; second occurrence:no change in Tegafur, Gimeracil and Oteracil Potassium Capsules dose + oxaliplatin 100mg/m2; third occurrence: no change in Tegafur, Gimeracil and Oteracil Potassium Capsules dose + oxaliplatin 100mg/m2. Grade 3: Definition: 25 ≤ PLT < 50×109/L. First occurrence: Tegafur, Gimeracil and Oteracil Potassium Capsules dose reduced by one dose level + oxaliplatin 100mg/m2; second occurrence: Tegafur, Gimeracil and Oteracil Potassium Capsules dose reduced by one dose level + oxaliplatin 85mg/m2; Third occurrence: Tegafur, Gimeracil and Oteracil Potassium Capsules dose reduced by two dose levels + oxaliplatin 85mg/m2. Grade 4: Definition: PLT <25×109/L. First occurrence: Tegafur, Gimeracil and Oteracil Potassium Capsules dose reduced by two dose levels + oxaliplatin 85mg/m2; Second occurrence: permanent discontinuation of therapy unless the investigator considers that Tegafur, Gimeracil and Oteracil Potassium Capsules dose reduced by two dose levels is the best treatment option for the patient; Third occurrence: permanent discontinuation of treatment.
③Hematologic toxicity - dose adjustment based on anemia (non-hemolytic): Grade 2: Definition: 8 < Hb < 10 g/dL, whenever occurs, no need for dose adjustment (can be corrected by blood transfusion); Grade 3: Definition: 6.5 < Hb < 8 g/dL, whenever occurs, no need for dose adjustment (can be corrected by blood transfusion); Grade 4: Definition: Hb < 6.5 g/dL, whenever occurs, no need for dose adjustment (can be corrected by blood transfusion).
④ Non-hematologic adverse events - oxaliplatin dose adjustment: any grade of anaphylactic reaction: permanent discontinuation of therapy; any grade of espiratory symptoms suggestive of pulmonary fibrosis: discontinue treatment and investigate the cause of the symptoms; any grade of interstitial pulmonary fibrosis not present at baseline: permanent discontinuation of therapy; nausea and/or vomiting despite effective antiemetic therapy: Grade 3 or 4: adjusted to 100 mg/m2; diarrhea: Grade 3 or 4: adjusted to 100 mg/m2; stomatitis: Grade 3: no need for dose adjustment; Grade 4: adjusted to 100 mg/m2; dermatitis: Grade 3 or 4: chemotherapy delayed until symptoms recovering to grade 1, no need for dose adjustment.
⑤ Non-hematologic adverse events - Tegafur, Gimeracil and Oteracil Potassium Capsules dose adjustment: Grade 2: first occurrence: no need for dose adjustment; second occurrence: one dose level reduction; third occurrence: two dose levels reduction; fourth occurrence: permanent discontinuation of treatment unless the investigator considers that continuing the therapy is the best treatment option for the patient. Grade 3: first occurrence: one dose level reduction; second occurrence: two dose levels reduction; third occurrence: permanent discontinuation of treatment unless the investigator considers that continuing the therapy is the best treatment option for the patient. Grade 4: first occurrence: permanent discontinuation of treatment unless the investigator considers that continuing the therapy is the best treatment option for the patient.
Note: Chemotherapy must be discontinued after ≥grade 2 toxicities and cannot be continued until the toxicity is ≤ grade 1.
4. Trial drug, specification, and method of administration 
The trial drug used in this study is the Trepolizumab injection (Toripalimab), which is an original PD-1 inhibitor produced by Junshi Bio-medical Technology Co. 
Administration: Toripalimab 240mg, d1, intravenous infusion, once every 3 weeks. The total cycles of treatment will be 8.
(1)  Description of Toripalimab: 
Main active ingredient: recombinant fully human anti-programmed death receptor 1 monoclonal antibody 
Specification: 6 mL: 240 mg 
Appearance: clear, colorless liquid, free of foreign matter, flocculent and precipitate 
Storage conditions and expiration date: 2～8℃, stored and transported away from light, with an expiration date of 24 months 
Manufacturer: Shanghai Junshi Bio-medical Technology Co. 
(2)  Preparation and Infusion Procedure of Toripalimab 
a.  Completely withdraw 1 bottle of toripalimab injection and add to 100 ml of 0.9% (w/v) saline solution infusion bag and record the start time of preparation.
b.  Mix by gently inverting the infusion bag to ensure homogeneity of the drug in the bag and to avoid foaming from violent shaking.
c.  Administer the drug through a vein infusion device fitted with a 0.2-1.2 μm filter (infusion time is recommended to be 30-60 minutes) and record the start and end time of administration.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]d.  Flush the tubing with 0.9% saline solution after administration.
Precautions: Before preparation, make sure that the toripalimab injection is clear and free from turbidity, precipitation or other quality problems; make sure that the time from the start of extracting toripalimab to the end of the administration is no more than 24 hours. The prepared drug should be stored in the refrigerator at 2-8℃, and avoid mixing with other medications or intravenous infusion. 
(3) Medication adjustment of the trial drug 
General principles: 
①Within 3 days prior to the administration of each cycle, the subject's hematologic, liver and renal functions should meet the requirements for administration of the drug and all toxic reactions must have resolved to Grade 0-1 level according to Commonly Used Criteria for Terminology of Adverse Events (CTCAE) V5.0, or to the baseline level (except for alopecia areata and fatigue).
②All medication adjustments should be documented, including the reasons and methods adopted.
Dose adjustments for Toripalimab: 
①Dose adjustments for toripalimab are not permitted throughout the study; refer to the Handbook for the Management of Adverse Events Associated with Immune Checkpoint Inhibitors for the principles of toripalimab suspension of dosing and permanent discontinuation of toripalimab.
②If treatment with toripalimab is temporarily or permanently discontinued during combination therapy due to intolerable adverse events, the subject may, by the judgement of the investigator, continue to be followed until withdrawal of informed consent, progression of the disease, loss to follow-up or death, termination at the discretion of the investigator, or completion of treatment, whichever occurs first. 
③The maximum interval allowed for drug suspension is 12 weeks. Subjects will be permanently discontinued from toripalimab if they do not return to a state where toripalimab can be reintroduced within 12 weeks, except for the following two conditions:
- Glucocorticosteroids are used for treating immune-related adverse events (irAE), and glucocorticosteroids are tapered in such a way that toripalimab is suspended for more than 12 weeks. In this case, it depends on the investigator's judgment whether toripalimab treatment can be continued. Imaging studies to assess efficacy were performed as planned and were not affected by the discontinuation.
- Discontinuation or suspension of toripalimab for more than 12 weeks due to treatments of adeverse events unrelated to toripalimab. In this case, it depends on the investigator's judgment whether toripalimab treatment can be continued. Imaging to assess efficacy will be performed as planned and will not be affected by the suspension of toripalimab.
④ Resumption of toripalimab requires a recover of the relevant adverse event to grade 0-1 or baseline level, with an ECOG score of 0-1.
(4) Management of Toripalimab-Related Infusion Reactions: 
Toripalimab may result in severe or life-threatening infusion reactions, including severe hypersensitivity or allergic reactions, with signs and symptoms usually appearing during or shortly after the drug infusion and usually resolving completely within 24 hours of completion of the infusion.
See Table 1 for management of toxic reactions and infusion reactions associated with toripalimab. 
(5) Other Permissible Dose Adjustments for toripalimab
Interruption of toripalimab treatment may be possible under circumstances other than treatment-related AEs, such as for medical/surgical events unrelated to study treatment or for administrative reasons. Subjects should restart study treatment within 3 weeks of the planned interruption, unless the investigator considers inappropriate. The reasons for discontinuation should be documented in the patient's study record.

Table 1. Management of Adverse events Associated with Toripalimab
	Immune-related Adverse events
	 Severity
	 Therapeutic modification regimen

	 Pneumonia
	 Moderate (Grade 2)
	 Suspend medication until improvement to grade 0-1

	
	 Grade 3-4 or recurrent Grade 2
	 Discontinue medication permanently

	 Diarrhea and colitis
	 Grade 2-3
	 Suspend until improvement to grade 0-1

	
	 Grade 4
	 Discontinue permanently

	 Hepatitis
	Grade 2, aspartate aminotransferase (AST) or alanine aminotransferase (ALT) at 3-5 times upper limit of normal (ULN) or total bilirubin at 1.5-3 times ULN
	 Suspend medication until improvement to grade 0-1

	
	 Grade 3-4, AST or ALT＞ 5x ULN, or total bilirubin > 3x ULN
	 Discontinue permanently

	 Nephritis
	 Grade 2-3 elevated creatinine
	 Suspend until improvement to grade 0-1

	
	 Grade 4 elevated creatinine
	 Discontinue permanently

	 Endocrine disorders
	 Symptomatic grade 2-3 hypothyroidism, grade 2-3 hyperthyroidism, grade 2-3 pituitary gland inflammation, grade 2 adrenal insufficiency
 Grade 3 hyperglycemia or type 1 diabetes mellitus
	 Withhold medication until improvement to grade 0-1.

	
	 Grade 4 hypothyroidism, Grade 4 hyperthyroidism Grade 4 pituitary gland inflammation, Grade 3-4 adrenal insufficiency, Grade 4 hyperglycemia or type 1 diabetes mellitus
	 Discontinue permanently

	 Skin reactions
 
	 Grade 3 rash
	 Suspend until improvement to grade 0-1.

	
	 Grade 4 rash, Stevens-Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN)
	 Permanent discontinuation

	 Thrombocytopenia
	 Grade 3
	Suspend medication until improvement to grade 0-1

	
	 Grade 4
	 Discontinue permanently

	 Other adverse events
	 Grade 2-3 Elevated blood amylase or elevated lipase
 Grade 2 pancreatitis
 Grade 2 myocarditisa
 Other grade 2-3 first occurrence of immune-related adverse events
	 Suspend medication until improvement to grade 0-1

	
	 Grade 4 elevated amylase or lipase, grade 3-4 pancreatitis, grade 3-4 myocarditis, grade 3-4 encephalitis, grade 4 first occurrence of other immune-related adverse events
	 Permanent discontinuation

	 Recurrent or persistent adverse events
	 Recurrent Grade 3-4 (except endocrine disease)
 Grade 2-3 adverse events not improving to Grade 0-1 (except endocrine diseases) within 12 weeks of last dose
 Failure to reduce corticosteroid to ≤ 10 mg/day prednisone equivalent within 12 weeks of last dose
	 Permanent discontinuation

	 Infusion reactions
	 Grade 2
	 Decrease drip rate or suspend dosing; consider resuming dosing when symptoms resolve, and monitor closely.

	
	 Grade 3-4
	 Product must be discontinued immediately and permanently and treated symptomatically.



(6) Concomitant Treatments 
The following treatments are prohibited during treatment in this study: 
 Anti-tumor therapy: except for the investigational drugs used in this clinical trial, subjects will not be allowed to receive any other systemic anti-tumor therapy at the same time, including cytotoxic drugs, biologic therapies, immune-modulating drugs; Chinese patent medicines with anti-tumor indications or Chinese herbal remedies for anti-tumor treatment purposes will also not be used during the study. Any accidental misuse by the subject will not be taken as a violation of the protocol.
Live vaccination: live vaccination within 30 days prior to the first dose of study treatment and during the whole treatment. Live vaccines include, but are not limited to, the followings: measles, mumps, rubella, varicella, yellow fever, rabies, BCG, and typhoid (oral) vaccines. Inactivated viral vaccine for seasonal influenza by injection is permitted; however, live attenuated influenza vaccine is not permitted.
Corticosteroids, topical (e.g., topical dermal, inhalation, etc.), physiologic doses of systemic medications (≤10 mg/day prednisone or equivalent), or medications to treat adverse events of potential immunologic etiology are permitted.
In this study, the following concomitant therapies are allowed: 
① Medications that, according to the judgment of the investigator, are protocol compliant (e.g., concomitant therapies for the treatment of disease-related symptoms and for the treatment of latent AEs associated with the disease).
② Subjects requiring long-term medication for underlying diseases such as hypertension and diabetes are allowed to continue using the medication.
 Supportive therapy to relieve tumor-related symptoms, such as bisphosphonate therapy for bone metastases, is permitted.
③ Necessary antiviral treatment is permitted, e.g., the subject is a hepatitis B virus carrier, antiviral treatment during the study is in need and allowed.
④ Allow the use of anti-allergy drugs, glucocorticoids, etc. for pretreatment of trial drugs.
⑤ Temporary use of glucocorticosteroids for the treatment of symptoms such as dyspnea is permitted.
⑥ The use of colony-stimulating factors is permitted according to relevant guidelines.
5. Surgical procedures 
(1) Surgical procedure: Radical gastrectomy with D2 lymph node dissection is recommended. According to the Japanese gastric cancer treatment guidelines 2010 Ver.3, the scope of radical gastrectomy requires that the distal margin to be ≥5 cm away from tumor, and the proximal margin should be demonstrated negative through intraoperative rapid cryopathology. If negative proximal margins cannot be achieved by open abdominal surgery, the thoracic esophagus would be resected by a combination of transdiaphragmatic or transthoracic surgical routes to ensure R0 resection. D2 lymph node dissection should include No1, 2, 3, 4sa, 4sb, 4d, 5, 6, 7, 8a, 9, 10, 11p, 11d, and 12a; when the tumor invades the greater curvature of the stomach, splenectomy should be considered to completely remove the 10th group of lymph nodes; in other cases, the extent of the dissection should be adjusted according to the focus of the origin. Postoperative management of patients should strengthen the measures to prevent postoperative bleeding and digestive fistula, including the use of hemostatic materials, jejunostomy, abdominal drainage, etc.
(2) Surgical quality control 
① Admission system for surgeons: the surgeon in charge should be a surgeon with senior title and experience of at least 10 cases of radical gastrectomy and D2 lymph node removal.
② Surgical quality assessment: In this study, intraoperative photographs were used as a reference for judging the surgical quality. Intraoperative photographs of cutting edges of the left gastroepiploic vessels, the subpyloric region, the right side of the upper edge of the pancreas, the left side of the upper edge of the pancreas, the right side of the cardia, the left side of the cardia, and the splenic hilar region should be taken in order to determine whether the D2 lymph node dissection has been achieved. Photographs of the size of the lesion on the mucosal surface, the distance of the lesion away from both the proximal and distal margin of the specimen should also be taken before dissection of the specimen, and after the specimen is opened by dissection in order to determine whether or not radical gastrectomy has been achieved.
③ Postoperative pathological evaluation: The postoperative specimens should be processed and reported according to the 14th edition of the Japanese Gastric Cancer Statute. Pathological evaluation should include description of the tumor specimen, margins, pathological classification of the tumor, depth of invasion, lymph node metastasis at each station, and vascular thrombosis.
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1. Subject enrollment process
(1) Obtain an informed consent form with the subject's signature prior to any study-related procedures.
(2) The Principal Investigator or appropriately trained designee reviews the inclusion/exclusion criteria and formally determines the eligibility of the subject for enrollment.
2. Study Visit Arrangements 
(1) The following study procedures must be completed during the Screening Period (up to 4 weeks prior to enrollment) to ensure that subjects are eligible for the study:
- Sign the informed consent form
- Check inclusion/exclusion criteria
- Record demographic data, past medical history, and past medications
- Record vital signs, height and weight
- Physical examination
- ECOG score
- Electrocardiogram
- Routine blood/blood biochemistry/urine routine (within 7 days prior to the first dose)
- Coagulation (within 7 days prior to first dose)
- CEA, CA199 (within 7 days prior to first dose)
- Pregnancy test (within 7 days prior to first dose)
- Thyroid function
- Adverse Event Assessment
- Concomitant medications
- Tumor imaging evaluation
- Archived or Fresh Tumor Tissue Sample 
(2) Baseline Condition Record (prior to radiation therapy/first toripalimab dose)
- Record vital signs and weight
- ECOG score
- Immunogenicity sample collection
- Adverse event assessment
- Documentation of concomitant medications
- Peripheral blood specimens 
(3) Visits during radiation therapy (weekly visits, except for those specifically accounted for below)
- Study drug administration, interruption of radiation therapy
- Record of vital signs and weight
- Physical examination
- ECOG score
- Electrocardiogram (every 3 weeks)
- Routine blood/blood biochemistry/urine routine
- Coagulation (every 3 weeks)
- CEA, CA199 (every 3 weeks)
- Thyroid function (every 3 weeks)
- Immunogenic blood sample collection (every 3 weeks)
- Peripheral blood specimen (every 3 weeks)
- Adverse event assessment
- Documentation of concomitant medications (every 3 weeks)
- Tumor imaging assessment: no tumor assessment is performed during radiotherapy.
(4) After completion of radiation therapy, during continuation of treatment after surgery 
① Safety visits (every 3 weeks, except for those specifically accounted for below; before each next cycle of toripalimab treatment):
- Study drug administration
- Record vital signs and weight
- Physical examination
- ECOG score
- Electrocardiogram (ECG)
- Routine blood/blood biochemistry/urine routine
- Coagulation
- CEA, CA199
- Thyroid Function
- Immunogenic Blood Sample Collection
- Peripheral Blood Specimen
- Perioperative complications
- Assessment of adverse events
- Documentation of concomitant medications 
② Efficacy assessment (preoperative, and comprehensive imaging every 12 weeks postoperatively): 
The first imaging evaluation is performed 8-12 weeks after completion of radiation therapy, and then every 12 weeks after surgery. The evaluation mainly includes:
- CT of the chest, CT of the abdomen and pelvis
- CT or MRI of the brain, only if there is clinical suspicion of central nervous system metastases
- Bone scan, only if there is clinical suspicion of bone metastases
- PET/CT (when necessary)
- endoscope (when necessary)
If tumor markers are significantly elevated during the period, the frequency of imaging examinations may be increased.
(5) End-of-treatment visits for Toripalimab: 
① Safety visit: 3-4 weeks after the end of toripalimab treatment, a safety visit will be conducted.
② Efficacy Assessment: for patients who discontinue toripalimab treatment due to toxicity, visits should be implemented every 2 weeks until remission of symptoms or death or withdrawal from the study; oncologic effectiveness assessment and survival follow-up will continue until 2 years or until the patient withdraws from the study; For patients who discontinue toripalimab treatment due to tumor progression, drug safety was followed until 1 month after the last dose; survival follow-up continued until 2 years or until the patient withdraws from the study; for patients who discontinue toripalimab treatment due to completion of therapy will be followed every 3 months until tumor progression or 2 years. During the 2-5 years, patients will be followed every 6 months until tumor progression. 
The visit details are as follows:
- Blood tests/blood biochemistry/urine tests
- Blood/blood biochemistry/urine routine
- CEA, CA199
- Thyroid function
- Immunogenic blood sample collection
- Peripheral blood specimen
- Adverse event assessment (1 month after last dose)
- Efficacy assessment, same as before.
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1. Effectiveness evaluation: 
Effectiveness evaluation is mainly based on the tumor markers and imaging tests. Imaging examination includes enhanced CT, and the examination site must include the chest, abdomen and pelvis. In this study, the imaging assessment was performed by the investigator and the imaging specialist of our center.
The frequency of imaging evaluation is as described above: before radiotherapy and immunotherapy, the baseline imaging examination should be performed within 4 weeks before the treatment; no imaging evaluation will be performed during radiotherapy, and the first imaging evaluation will be performed 8-12 weeks after radiotherapy (i.e., before the surgery); after the surgery, the evaluation will be performed every 12 weeks; after the completion of the treatment with toripalimab or termination of the treatment, the evaluation will be performed every 12 weeks until the tumor progresses or the patient dies, or the follow-up reaches 2 years, and every 24 weeks from 2 to 5 years until tumor progression or patient death. 
For the first time that the investigator documents imaging progression, if the subject has stable disease, as determined by the investigator, the medication may continue, and imaging will be repeated 3-6 weeks later to confirm the imaging progression suggested before. If the investigator is unable to determine whether disease progression has occurred, particularly with respect to non-target lesions and new lesions uncertainty, the subject may continue treatment and the subject's disease status may be reassessed according to the clinical indication or, at the next scheduled evaluation time point. If disease progression is confirmed on scan review, the date of progression should be the date of initial detection.
Scheduled tumor imaging examination should be performed at regular intervals by reference to a calendar and should not be postponed due to treatment delays, vacations, or any other reasons.
2. Safety Assessment: 
(1) Adverse Event Assessment: 
Each subject will be evaluated by the Investigator or qualified designee for the purpose of determining possible new or worsening adverse events as specified in Table 1, or more frequently when clinically indicated. Adverse events will be graded and documented according to CTCAE V5.0 during the course of the study and follow-up period, and measures will be taken with respect to the experimental treatment.
All AEs of unknown etiology associated with exposure to study treatments should be evaluated to determine if they are potentially immunotherapy-related.
(2) Physical examination, ECOG score, vital signs, height, and weight;
(3) Laboratory tests 
Laboratory tests related to treatment toxicity involved in this study are listed in Table 2.

Table 2. Laboratory tests in evaluating the treatment-related toxicities
	Routine blood/blood biochemistry/urine routine
	RBC、HGB、WBC、PLT、LYM、ANC

	Blood biochemistry
	TBIL、DBIL、CK、CK-MR、ALT、AST、γ-GT、ALP、ALB、TP、 LDH、UREA、Cr、Na、K、Cl、Mg、Ca、P

	Urine routine
	pH、UWBC、UPRO、URBC、UGLU 

	Thyroid function
	FT3、FT4、TSH 

	Coagulation
	PT、APTT、INR 



ALB=albumin; ALP=alkaline phosphatase; ALT=alanine aminotransferase; ANC=absolute neutrophil count; APTT=partial thromboplastin time; AST=aspartate aminotransferase; CK=creatine kinase; Cr=serum creatinine; DBIL= direct bilirubin; FBG=fasting blood glucose; FT3=freely triiodothyronine; FT4=freely thyroxine; γ-GT=γ-glutamyltransferase; HGB=hemoglobin content; HIV=human immunodeficiency virus; INR=International Normalized Ratio; LDH=lactate dehydrogenase; LYM=lymphocyte count; PH=phase of acidity/alkalinity; PLT=platelet classification; TBIL=total serum bilirubin; TP=total protein; TSH=thyroid stimulating hormone; RBC=red blood cell count; UGLU=urine glucose; UPRO=urine protein; URBC= urinary red blood cells; UREA=urine urea; UWBC = urinary white blood cells; WBC = white blood cell count.

Among them, women of childbearing age who are not sure whether they are pregnant on the eve of or during treatment should be examined by a pregnancy test, if urine β-HCG is positive or if it is not sure whether it is negative or not, a serum β-HCG test should be performed, and the serum result will be used as the basis. If the result is positive, the subject is ineligible for enrollment/ must discontinue participation in the study. If pregnancy is suspected to have occurred during the study, it should be reviewed. If a female patient becomes pregnant during the course of the study, treatment should be discontinued immediately.
(4) Definition and evaluation of radiation therapy-related toxicity: 
Non-hematological toxicities that may be induced by radiation therapy include acute radiation-related toxicities: radiation esophagitis, radiation pneumonitis, radiation gastritis, radiation enteritis, radiation myelitis, radiodermatitis, renal function abnormalities, malaise, appetite loss, weight loss, and pain, etc.
Late radiation-related toxicities include radiation esophagitis, gastroenteritis, liver failure, renal dysfunction, heart disease and pain, etc.  
All of them are evaluated with reference to CTCAE v5.0. 
(5) Collection of Immunogenic Specimens 
Immunogenicity samples will be collected within 1h prior to the start of the cycle 1/2/4/6/8 toripalimab infusion.
If a subject develops a toripalimab infusion-related reaction, blood samples will be collected as close as possible to the onset of the event, the resolution of the event, and approximately 30 days after the end of the event for pre- and postimmunogenicity comparisons analyses.
Immunogenic specimens will be tested for anti-drug antibodies (ADA), and ADA-positive serum specimens will continue to be tested for confirming whether neutralizing antibodies (NAb) or not.
5mL of whole blood will be collected using a coagulation-induced vacuum blood collection tube, serum will be separated and frozen for ADA and NAb analysis.
(6) Biological specimen collection 
Tissue specimen retention: Subjects who meet the enrollment criteria will be required to provide tumor tissue samples (blocks or unstained sections) at baseline for PD-L1 expression level analysis, subject to the approval of the Ethics Committee.
The following two types of tissues will be accepted: 
① Archived tumor tissues: specimens should be collected within one year and sectioned within 6 months; 
② Freshly collected tumor tissues during the screening period; the number of unstained sections should be at least 10, and the thickness of sections should be 4-5 microns.
Blood specimen retention: Subjects are required to provide 10 ml of whole blood specimen at the following time points: before preoperative radiotherapy, 8-12 weeks after the end of radiotherapy (before surgery), 1 week after surgery.
[bookmark: _Hlk206452646]Ⅷ. Management of Adverse Events 
1. Definition of Adverse Events 
An adverse event (AE) is defined as any unfavorable, undesired medical event, whether or not causally related to the investigational drug, that occurs in a clinical research subject since the signing of the informed consent form. 
AEs include, but are not limited to, the followings:
- An exacerbation of a pre-existing (prior to entry into the clinical trial) medical condition/disease (including an exacerbation of symptoms, signs, or abnormalities on laboratory tests);
- Any new adverse medical condition (including symptoms, signs, newly diagnosed disease);
- Abnormal clinically significant laboratory test values.
Adverse events include serious adverse events and non-serious adverse events.
2. Unanticipated Adverse Events 
An unanticipated adverse event is an adverse drug reaction whose characterization or severity is inconsistent with the investigator's manual (or the instructions in the package of the marketed product). Adding important information about the character or severity of a known, documented adverse event is also part of an unanticipated adverse event report. For example, events that are more specific or serious than those described in the Investigator's Manual should be considered “unanticipated”. Specific examples include: (a) acute renal failure, already labeled as an adverse event, followed by interstitial nephritis; and (b) hepatitis, first reported as acute hepatic necrosis.
3. Observation, Recording, and Reporting of Adverse Events 
All adverse events occurring after the subject has signed the informed consent form must be fully documented on the subject's record. Documentation must be supported by primary sources. Each event should be described in detail, including start and end dates, severity, relationship to the subject product, measures taken, and the outcomes of the event.
(1) Methods of detecting adverse events 
Adverse events may be detected at each follow-up visit by the following methods:
- Information volunteered by the subject or caregiver
- At each follow-up visit, ask the subject with open-ended, non-provocative questions, e.g. “How are you feeling? Have you had any (other) medical problems since the last follow-up visit?”
- Abnormalities observed by the investigator, other medical personnel, and family members 
(2) Timing of Collection of Adverse Events 
Adverse events should be recorded in this study from the time the subject give informed consent until 30 days after the subject withdraw from treatment at the 30-day follow-up period. After 30 days, only adverse events that were considered by the investigator to be medication-related, serious adverse events, or deaths were collected. Adverse events that are not serious and, in the opinion of the investigator, are not related to the trial drugs will not be recorded for subjects initiated on other antitumor therapy.
(3) Collection of Adverse Event Data 
All adverse events should be recorded on the CRF. The description of the adverse event includes its start and end time, whether it qualified as a serious adverse event, measures taken (e.g., changes in study treatment, other treatments, and follow-up examinations) and regression, and the investigator is asked to perform a causality evaluation (relationship to study treatment). For adverse events, NCI CTCAE grading should be performed and recorded on the appropriate CRF.
4. Criteria for Determining the Severity of Adverse Events 
The severity of adverse events should be reported, graded, and documented in accordance with the National Cancer Institute-Common Toxic Effects Criteria, Version 4.03 (NCI-CTCAE 5.0).
Grade 1: Mild; asymptomatic or mild; clinical or diagnostic findings only; no treatment required.
Grade 2: Moderate; requires minor, localized or non-invasive treatment; age-appropriate limitations in instrumental activities of daily living *.
Grade 3: Severe or medically significant but not immediately life-threatening; results in hospitalization or prolonged hospitalization; disability; limitation of personal activities of daily living**.
Grade 4: Life-threatening; requires urgent treatment.
Grade 5: Death related to AE.
The semicolon (;) used in the grade descriptions refers to “or”.
Not all adverse events contain all levels. Therefore, some adverse events have fewer than five levels available.
**Instrumental Activities of Daily Living (ADLs) refers to cooking, buying clothes, using the telephone, managing money, etc.
**Personal activities of daily living refer to bathing, dressing and undressing, eating, toileting, taking medications, etc.
Note: Note the distinction between severity and intensity of adverse events. Severe is used to describe intensity, not necessarily a serious adverse event (SAE). For example, a headache may be grade 3 (severe) in intensity, but it cannot be included in the SAEs unless it meets the criteria for a Serious Adverse Event (SAE).
5. Criteria for determining the relationship between the adverse event and the trial drugs 
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	5-level classification
	Criteria 

	Definitely related 
	Consistent with the known reaction type of the suspected drug, consistent with a reasonable time sequence after administration, and the adverse event improved or disappeared after dose reduction or discontinuation, but reappeared upon re-administration.

	Very likely related
	Consistent with the known reaction type of the suspected drug, consistent with a reasonable time sequence after administration, and the adverse event improved or disappeared after dose reduction or discontinuation, but the subject's clinical condition or other factors could also have caused the reaction.

	Possibly related
	Consistent with the known reaction type of the suspected drug, consistent with a reasonable time sequence after administration, and the adverse event improves or becomes less pronounced after dose reduction or discontinuation of the drug, but the subject's clinical condition or other factors may explain the reaction.

	Possibly unrelated
	Not consistent with the known reaction type of the suspected drug, not consistent with a reasonable time sequence after administration, and the subject's clinical condition or other factors may also explain the reaction.

	Not related
	Does not align with the known reaction type of the suspected drug, does not align with a reasonable time sequence following administration, and the subject's clinical condition or other factors may also explain the reaction. After excluding clinical symptoms or other factors, the reaction improves or disappears.



If it is considered to be definitely related, probably related and possibly related, it should be considered as an adverse event caused by the drugs and considered as a serious adverse event according to its severity.
6. Treatment, Follow-up and Duration of Adverse Events 
After the initial report of an adverse event, the investigator should closely follow up with the subject to acquire further information. All adverse events during the study, even if the subject has completed the study or treatment, should be followed until remission or until the clinical condition is stabilized, unless the investigator considers that remission of the adverse event is not possible due to the subject's condition, or the subject is lost to follow-up.
7. Determination and Management of Laboratory Test Abnormalities 
Abnormal laboratory test values should first be compared to baseline by the investigator and determined to be clinically significant; laboratory test abnormalities determined to be clinically significant and with a change from baseline are reported as an adverse event and should be followed until they return to normal or to baseline; abnormal laboratory test values that are not clinically significant or that are clinically significant but unchanged from baseline are not reported as adverse events. All abnormal laboratory test values/vital signs should be accurately recorded in the appropriate CRF.
8. Serious Adverse Events 
(1) Definition of Serious Adverse Events 
A Serious Adverse Event is an AE that occurs during any phase of the study that meets one or more of the following criteria:
- Causes death
- Life-threatening (life-threatening is defined as an AE in which the subject is at risk of death at the time of occurrence and does not include an AE that could have resulted in death if the event had been exacerbated)
- Requires hospitalization, or prolonged hospitalization, excluding the following: admission to a rehabilitation facility, nursing home, routine emergency room, hospitalization or prolonged hospitalization unrelated to the worsening of the AE is not a SAE.
- Resulting in permanent or significant disability/loss of function
- Congenital anomalies or birth defects
- Significant medical event means a medical event that does not meet any of the criteria above, but may jeopardize the health of the subject or require pharmacologic or surgical interventions to prevent the serious consequences enumerated in the definition above.
Any event or hospitalization that is clearly due to disease progression is not reported as a Serious Adverse Event. Deaths that are clearly due to disease progression must be documented on the CRF and do not need to be reported as SAEs.
Life-threatening: The term “life-threatening” is defined as “serious” and refers to an adverse event that occurs when a subject is at risk of death. It does not refer to adverse events that could have resulted in death if the situation had been hypothesized to be worse. 
Hospitalization: Any adverse event that results in the hospitalization of a patient or the prolongation of an inpatient hospital stay is considered serious unless one of the following exceptions is met:
- The stay in the hospital does not exceed 12 hours;
- The admission was preplanned (i.e., surgery or elective surgery scheduled prior to the start of the study);
- The admission was not related to an adverse event (e.g., hospitalization for convalescent purposes).
Disability: This means that a person's ability to perform activities of daily living is severely impaired.
Important Medical Events: Certain medical events that do not meet the criteria for SAEs and are not immediately life-threatening, resulting in death or hospitalization, but may harm the subject or require therapeutic intervention to prevent the conditions described above. These conditions, which the investigator considers that may result in serious clinical consequences, are referred to be important medical events. The determination of an important medical event is based on the investigator's medical knowledge and clinical experience. Important Medical Events are also subject to SAE's expedited reporting procedures. In addition, the spread of pathogens suspected through the investigational drug is also considered an important medical event.
(2) Recording and Reporting Procedures for Serious Adverse Events 
SAEs occurring during the trial should be reported to the State Food and Drug Administration (SFDA), Beijing Food and Drug Administration (SFDA), the Ethics Committee, and the administrative department of health within 24 hours after the discovery of SAEs or the knowledge of SAEs. The investigator should also inform the sponsor, Shanghai Junshi Biomedical Technology Co. At the same time, the investigator must fill in the Serious Adverse Event Report Form, giving a detailed description of the occurrence time and severity of the SAE, the relationship with the trial drug and the measures taken, etc., and sign on the report. If follow-up information is available, it should also be reported. The initial report should include the following contents as far as possible: the source of the report, the basic information of the subject, the name of the drug used in the trial, the name, duration and severity of the serious adverse event, the relevance to the drug used in the trial, the treatment, and the results of the event.
(3) Special handling of serious adverse events 
If the death of the subject is not due to clear disease progression (except for accidental death), the investigator should try to contact the subject's family and suggest that an autopsy should be performed to determine the cause of death. If the patient's family refuses, the investigator should make a document. 
9. Adverse Events of Special Interest 
The following adverse events are defined as Adverse Events of Special Interest (AESI) in this study:
- Checkpoint inhibitor pneumonitis
- Enteritis 
- Thyroiditis
- Hepatitis
- Nephritis
- Hypophysitis
- Dermatitis
- Radiotherapy-induced mucositis, etc. 
[bookmark: _Hlk206452702]Ⅸ. Data management and analysis 
1. Statistical hypothesis testing 
This study is a single-arm, exploratory study without strict hypothesis testing.
The main purpose of this study is to evaluate the safety and efficacy of toripalimab in the subjects with locally advanced adenocarcinoma of esophagogastric junction. The main evaluation indexes include efficacy indexes, survival outcomes and adverse events. No formal hypothesis test will be performed, and 95% confidence intervals will be provided if necessary. 
2. Analysis Population 
The analysis population consists of Safety Set, Full Analysis Set, and Per Protocol Set: 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Safety Set (SS): a population of subjects who have used the study drug for at least one cycle.
Full Analysis Set (FAS): a population of subjects with measurable lesions at baseline who have used the study drug for at least one cycle. 
Per Protocol Set (PPS): a subset of the FAS, a population of subjects who are not in serious violation of the protocol, who are not using a combination of medications prohibited by the protocol, and who have good adherence to the protocol.
3. Methods of statistical analysis 
(1) General methods of statistical analysis 
Measurement data should be described by mean, standard deviation, median, maximum value, minimum value; count data were described by frequency and percentage.
All statistical analyses were done with SPSS 24.0.
(2) Validity analysis 
Validity analysis was done by using FAS set.
(3) Primary endpoints 
The primary endpoint was the MPR rate (defined as the proportion of patients achieving TRG 0 or 1). 
(4) Secondary endpoints
- pCR rate (defined as the proportion of ypT0N0 patients)
- R0 resection rate 
- DFS, defined as the time from radical operation to recurrence or death from any cause. Subjects with no disease progression or death recorded at the time of analysis are censored at the date of the last imaging evaluation. Median DFS and its 95% CI will also be calculated using the Kaplan-Meier method, and survival graphs will be plotted, along with 1-year and 3-year DFS.
- EFS, defined as the time from the initiation of neoadjuvant treatment to disease progression, recurrence, or death from any cause. Subjects with no events occurrence or death recorded at the time of analysis are censored at the date of the last imaging evaluation. Median EFS and its 95% CI will also be calculated using the Kaplan-Meier method, and survival graphs will be plotted, along with 1-year and 3-year EFS.
- OS, defined as the time from the initiation of neoadjuvant treatment to death from any cause. Subjects with no recorded death at the time of analysis are censored at the subject's last known date of survival. Median OS and its 95% CI will also be calculated using the Kaplan-Meier method, and survival graphs will be plotted, along with calculations of OS at 1 year and 3 years.
- safety
- This study is a single-arm exploratory study without a control group.
(5) Safety analysis 
The safety analysis is based on SS, and the safety indicators include adverse events, laboratory tests, vital signs, electrocardiogram, immunogenicity, and so on. Adverse events will also be aggregated and summarized.
(6) Interim analysis 
None 
(7) Subgroup analysis 
Subgroup analysis of the gender, age, ECOG score, Siewert classification, Lauren classification, lymph node metastasis, CEA level, HER-2 expression, PD-L1 expression, MSI status and other factors that are clinically considered to be likely to affect the prognosis will be carried out. 
[bookmark: _Hlk206452742]Ⅹ. Study Quality Assurance and Quality Control 
According to the guidelines of the Good Clinical Practice (GCP), the sponsor is responsible for implementing and maintaining a quality assurance and quality control system in accordance with the appropriate standard operating procedures to ensure that the clinical trial is well conducted and the data are truthful, and that data collecting, recording, and reporting follow the protocol, GCP, and appropriate regulatory requirements.
The research center will implement internal quality management of the study process, data and biospecimen collection, documentation and completion. Individualized quality management plans will be developed for each institution.
XI. Ethics 
1. Ethics Committee 
Documents that need to be submitted to the Ethics Committee (EC) of the research center, including the trial protocol, informed consent, investigator's manual, subject recruitment materials or advertisements, and other documents required by regulations will be submitted to the corresponding EC for approval. Written approval must be obtained from the EC of the research center prior to the commencement of the study. The EC's approval document must specify the name, number, version number of the protocol and version numbers of other documents (e.g., informed consent).
The research center must follow the requirements of their EC, which may include the protocol revisions, the informed consent form revisions, revisions of the subject recruitment materials that need to be submitted to the EC for approval, local safety report requires regular reporting and updating according to the EC, and submission of the final version of the report.
2. Ethical implementation of the research 
The research process and the obtaining of informed consent shall comply with the Declaration of Helsinki, the relevant GCP requirements, and the laws and regulations related to pharmaceuticals and data protection in China. 
The GCP provides scientific, global quality standards for designing, conducting, recording and reporting of clinical research involving human subjects in accordance with the ethical requirements. This study will be conducted in accordance with GCP and relevant national regulations, also in compliance with the ethical principles of the Declaration of Helsinki to protect the rights, safety and health of the subjects.
The investigator will be required to follow the procedures outlined in the trial protocol. Any protocol violations will be reported to the EC, or to the regulatory body.
3. Patient Informed Consent 
Prior to the start of any research procedure, use the ICF to explain to prospective subjects the potential risks and benefits of the study. The informed consent language should be simple and easy to understand. The ICF statement should make it clear that the informed consent is voluntary to be signed, and that the subject may withdraw from the study at any time, also specify the potential risks and benefits of participation in the study. 
The investigator may enroll a subject only after the details of the study have been fully explained, the subject's questions have been satisfactorily answered, sufficient time has been given for subject to consider, and written consent has been obtained from the subject or the subject's legal representative. All signed informed consent forms must be included in the investigator's file or in the subject's folder.
The investigator is responsible for explaining the content of the informed consent to the subject and obtaining a signed and dated informed consent form from the subject or his/her legal representative prior to the start of the study. After signing, the investigator should send the subject a copy of the signed informed consent form. The process of informed consent should be documented by the investigator in the original trial documentation.
4. Patient Data Protection 
The ICF will contain (or in some cases, together with the use of a separate document) information about data protection and privacy protection.
Precautions are taken to ensure the confidentiality of documents and to prevent the identification of subjects. However, in exceptional circumstances, certain persons may be able to see a subject's genetic data and PIN. For example, in the event of a medical emergency, the researcher is aware of the subject identifier and has access to the subject's genetic data. In addition, the relevant regulatory body requires access to relevant documents.


[bookmark: _Hlk206452896]Appendix 1. ECOG Performance Status Scale

Grade 0 Asymptomatic, fully active, and able to perform unrestricted activities. 
Grade 1 Symptomatic, able to walk independently, but restricted in heavy physical activities; able to perform light or sedentary work, such as light housework or office work. 
Grade 2 Symptomatic, able to walk, able to care for oneself, but unable to perform any physical activities, with approximately 50% or more of waking hours spent in bed (daytime bed rest <50%).
Grade 3 Symptomatic, limited ability to care for oneself, with more than 50% of waking hours spent in bed or seated, but not yet bedridden.
Grade 4 Completely incapacitated, unable to care for oneself, bedridden.
Grade 5 Death.


[bookmark: _Hlk206452908]Appendix 2. Tumor Regression Grade (TRG) Criteria

Grade 0 (Complete Response) Tumor disappearance.
Grade 1 (Moderate Response) Residual isolated cells or cell clusters.
Grade 2 (Minimal Response) Residual tumor tissue in fibrotic tissue.
Grade 3 (Weak Response) Large number of residual tumor cells, weak or no response to treatment.
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