
Cell lines  and cell culture conditions 

A human mesothelioma cell line derived from a patient’s tumor was used – EMP 

(parental). Since EMP did not have baseline expression of the tumor-associated antigen 

(TAA) mesothelin, it was transduced with a lentivirus to stably express human 

mesothelin (the transduced cell line was named EMMESO). Green fluorescent protein 

(GFP) with firefly luciferase was lentivirally transduced into the lines to produce 

EMPffluc and EMMESOffluc.  

Nalm6 is a B cell precursor leukemia with high expression of CD19. (German 

DSMZ Cell Collection Cat#: ACC 128). Click beetle red (CBG) was lentivirally 

transduced into Nalm6 to produce Nalm6-CBG. 

K562 is a chronic myelogenous leukemia (ATCC, Cat#: CCL-243). CD19 was 

lentivirally transduced into K562 to produce K562-CD19.  

PC3 is a prostate cancer tumor line (ATCC, Cat#: CRL-1435). Prostate specific 

cancer antigen (PSCA) was lentivirally transduced into PC3 to produce PC3-PSCA. 

Click beetle red (CBG) was lentivirally transduced into PC3-PSCA to produce PC3-

PSCA-CBG. 

All tumor cell lines used expressed low levels of PDL1. Thus, PDL1 was also 

lentivirally transduced into the aforementioned lines to produce versions that had high 

stable expression of PDL1. 

Tumor cells and T-cells were cultured in RPMI 1640 (Gibco 11875-085) 

supplemented with 10% heat inactivated fetal calf serum (FCS), 100U/ml penicillin, 

100ug/ml streptomycin sulfate, and 1% L-glutamine. 

 



 

Antibodies 

The following fluorochrome conjugated antibodies were purchased from BD 

Biosciences (San Jose, CA): mouse IgG1 isotype, goat anti-mouse Ig (PE Cy5.5), anti-

CD45 (PE, PE-Cy5.5), anti-CD8 (PERCP, AF650), anti-PDL1 (PE, APC, BV421), anti-

PD1 (PERCP, BV421). The anti-human Tim3 antibody (PE-Cy7) was purchased from 

Biolegend (San Diego, CA). The anti-human Lag3 antibody (APC) was purchased from 

R&D Systems (Minneapolis, MN). The anti-human mesothelin antibody CAK1 was 

purchased from Signet Laboratories. The biotinylated F(ab’)2 fragment of goat anti-

mouse IgG sera (specific for scFvs of murine origin) was purchased from Jackson 

ImmunoResearch. Streptavidin (PE/FITC) were purchased from BD Biosciences.  

The anti-human PD1 antibody used was pembrolizumab (Keytruda®)  which was 

purchased  from the Hospital of the University of Pennsylvania pharmacy. 

 

Cytokine Production of Restimulated T-cells 

Cryopreserved T-cells transduced with CAR were thawed, washed, and placed in 

culture for 8-10 hours. T-cells were co-cultured with 5000 firefly luciferase expressing 

tumor cells at different ratios and supernatants were harvested 18 hours later. 

Concentrations of IL2 and IFN  were determined using standard ELISA protocol 

(Biolegend, #430106).  

Animals  

All animal experiments were approved by the appropriate Institutional Animal 

Care and Use Committee.  NOD/scid/IL2rγ-/- (NSG) mice were bred in the Animal 



Services Unit of the Wistar Institute and Children’s Hospital of Philadelphia.  Female 

mice at 10 to 16 weeks of age were used for experiments.  

 

Statistical Analysis 

All results were expressed as means +/- SEM as indicated.  For studies 

comparing two groups, the Student’s t test was used.  For comparisons of more than 

two groups, we used one-way ANOVA with appropriate post hoc testing. Differences 

were considered significant when p <0.05.   

In vivo survival data used stats of Kaplan-Meier curve, log-rank (Mantel–Cox) 

test. 

All experiments were repeated three times in independent fashion.  

 

 


