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Supplementary Methods 

Establishment of a patient derived cell line, DK-09 

The patient was diagnosed with peritoneal carcinoma stage IIIB, and the histology indicated high 

grade serous carcinoma. The patient underwent primary debulking surgery and six cycles of dose-

dense paclitaxel/carboplatin as adjuvant chemotherapy. The patient was treated with 

gemcitabine/carboplatin + bevacizumab and pegylated liposomal doxorubicin after recurrence, but 

they were ineffective. When cell-free and concentrated ascites reinfusion therapy (CART) was 

performed for the palliation of symptoms, a sample of ascites was obtained with the patient's informed 

consent. The cells were collected by centrifugation, lysed with ACK lysing buffer (Cat# 10-548E, 

LONZA, Basel, Switzerland) to remove red blood cells, and treated with Liberase (37°C for 30 

minutes) (Cat# 5401127, Roche, Basel, Switzerland). CD45-MACS beads (Cat# 130-052-301, 

Miltenyi Biotec) were added and CD45+ cells were removed by the column method. 

Flow cytometry was used to confirm the cells were negative for CD45 after the removal of CD45+ 

cells. Anti-fibroblast antibody was used to confirm the absence of fibroblasts. We confirmed that 

approximately 60% of the cells were positive for FOLR1, which is positive in most ovarian cancers. 

The cells were then passaged in RPMI + 20% fetal bovine serum, and autonomous growth was 

observed. In Passage 28 cells, 98.7% of the cells were CD45-negative and 77% of the cells were 

FOLR1-positive, and these cells were used in subsequent experiments. 
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Supplementary Table S1. Patients’ characteristics 
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Supplementary Table S2. Materials used for immunohistochemistry, RNA in situ hybridization, flow 

cytometry, and ELISA 
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Supplementary Figure S1. Representative TLS and dissection of TLS and tumor sites (TIL) for repertoire 

analysis. 

(A) As shown in the figure, the tumor area and TLS area were separated by microdissection. The tumor region was 

analyzed as TIL and the TLS region as TLS for repertoire analysis. (B) Representative H&E images of TLS. (C) 

Distribution of various lymphocytes in TLS. IHC images (DAB) of CD20, CD8, CD4, and CD38 in A(i). Scale bars 

indicate 1000 µm in (A), and 100 µm in (B) and (C). 
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Supplementary Figure S2. CXCL13 expression and intratumor infiltrating lymphocytes. 

(A) CXCL13 expression in tumor infiltrating immune cells by RNA ISH (Fast RED). Representative three cases with 

a high expression of CXCL13 in immune cells. Scale bars indicate 100 µm. (B) CXCL13 gene expression and 
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distribution of several types of tumor-infiltrating immune cells. The upper row shows a case with high CXCL13 gene 

expression and the lower row shows a case with low CXCL13 gene expression. Scale bars indicate 100 µm. (C) The 

distribution of infiltrating immune cells into the tumor site and CXCL13 gene expression using CIBERTSORT 

(n=522). Overall view of the image shown in Figure 2D. (D) Correlation of CXCL13 gene expression with M1- or 

M2-macrophages, activated dendritic cells, activated natural killer cells, or regulatory T cells (Tregs) in CIBERSORT. 

Correlation was determined by Spearman’s correlation test. 
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Supplementary Figure S3. Anti-tumor immunological effects of CXCL13 in a mouse ovarian cancer model 

(A) Analysis of cells in the TLS induced by rCXCL13 in mice by IHC of CD8, CD4, CD19, and Ki-67 (DAB). Scale 

bars indicate 100 µm. The number of Ki-67 positive cells (mean count of five sections at high power field) in TLS 

was compared between the rCXCL13 treated group and the control group. Data are shown as the mean ± SEM of 

four samples. Statistical significance was determined by two-tailed Student’s t-test. (B) Correlation between CXCL13 

and PD-1 (PDCD1) or PD-L1 (CD274) expression in TCGA (n=217). Correlation was determined by Spearman’s 

correlation test. (C) Survival curves of tumor-bearing mice treated with rCXCL13 or rCXCL13 + anti-PD-L1 

antibodies. Analyses were performed using Kaplan-Meier estimates and log-rank tests. a PD-L1 Ab indicates anti 

PD-L1 antibody in (C). 


