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SUPPLEMENTARY METHODS 

Flow Cytometry 

B cells from peripheral blood, tissues, or in vitro culture, as well as the stable HEK293T cell 

transfectants were washed, and then resuspended in PBS supplemented with 1% heat-inactivated 

human AB serum to block nonspecific binding. Thereafter, the cells were stained with 

fluorochrome-conjugated mAb against indicated marker or control Ab for 30 min, and analyzed 

by FACS. In some experiments, the cells were stained with surface markers, fixed and 

permeabilized with IntraPrep reagent (Beckman Coulter), and finally stained with 

fluorochrome-conjugated IL-10 Ab. To detect Bcl-6 and p-STAT6 in nuclei, the cells were fixed 

with 4% formaldehyde at room temperature for 15 min, then permeabilized by methanol on ice 

for 5 min. The peripheral lymphocytes, tissue-infiltrating lymphocytes, and T cells from culture 

were left untreated or stimulated at 37 °C for 5 h with Leukocyte Activation Cocktail (BD 

Pharmingen). Thereafter, cells were stained with surface markers, fixed and permeabilized with 

IntraPrep reagent, and finally stained with intracellular markers.  

Data were acquired on a Gallios flow cytometer (Beckman Coulter) and analyzed with 

FlowJo software (6.0.0.0). The fluorochrome-conjugated antibodies and isotype controls used are 

listed in Supplementary Table S3 and S4. The isotype controls for representative data in 

Supplementary Fig. S1A and Fig. 2B are shown in Supplementary Fig. S9A and S9B. Notably, 

the contamination of CD14+ monocytes and CD16+CD14low monocytes in tumor PD-1high B cells 

were further excluded by co-staining CD19, CD14, CD16, and PD-1 (Supplementary Fig. S10). 

 

ELISA 

Concentrations of cytokines and immunoglobulins in the supernatants from in vitro or ex vivo 

culture systems, or in plasma from HCC blood were detected using ELISA kits according to the 
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manufacturers’ instructions. Kits for cytokines were from eBioscience. Kits for immunoglobulins 

were from Bethyl Laboratories, Inc. 

 

Construction of Viral Vectors and PD-L1/PD-L2 Stable Cell Lines 

The candidate sequences for human shBcl-6 (5'-GTCGAGACATCTTGACTGA-3') and 

shSTAT6 (5'-CAGTTCCGCCACTTGCCAA-3'), and a scrambled sequence for shNC 

(5'-TTCTCCGAACGTGTCACGT-3') were cloned into pSIF-H1-CopGFP-shRNA lentiviral 

vectors (System Biosciences). Thereafter, the lentiviral vectors were transfected into HEK293T 

cells together with their helper virus vectors pFIV-34N and pVSV-G (System Biosciences) using 

calcium phosphate. After 2 d, the viral particles were harvested and enriched through 

ultracentrifugation. 

PD-L1 and PD-L2 genes were amplified by PCR from human and mouse cDNA and 

confirmed by DNA sequencing. The gene fragments were inserted into retrovirus vector 

pBABE-puro and cotransfected into the package cell HEK293T with helper virus vector 

pBABE-ampho in the context of Lipofectamine (Invitrogen). The supernatant of these HEK293T 

cells was used to infect original HEK293T cells. The cell lines stably expressing PD-L1 and 

PD-L2 and the mock transfectant were selected with puromycin (1 μg/ml, Sigma-Aldrich). 

 

 

 


