
 

 

Supplementary Figure Legends 

Supplementary Fig. S1: Primary human T cells transduced with MOv19-BBζ or MOv19-ζ 

preferentially produce Th1 cytokines after stimulation with FRα+ cancer cell lines. Transduced T 

cells (1 × 105 CAR+ T cells) were cultured alone (none) or stimulated overnight with an equal number 

of human FRα+ SKOV3 or antigen negative PEO-1 ovarian cancer cells. Cell free supernatant from 

three independent cultures was harvested and pooled after ~20 hours of incubation, and the indicated 

human Th1/Th2 cytokines were quantified using cytometric bead array technology. Values represent 

IFN-γ concentration (pg/ml) for the indicated cytokine. 

 

Supplementary Fig. S2. Primary human T cells engineered to express FRα-specific CAR lyse 

FRα+ cell lines in vitro. A. The native mouse malignant mesothelioma cell line AE17 which does not 

express human FRα was transduced to express high surface levels of human FRα (AE17.FRα) as 

shown by flow cytometry. Primary human T cells transduced to express either MOv19-ζ, MOv19-BBζ, 

MOv19-Δζ, or anti-CD19-BBζ CARs, or green fluorescent protein (gfp) were co-cultured with 

Cr51-labeled native AE17 or AE17.FRα cell lines for 4 hrs at the indicated effector to target ratio. 

Percent specific target cell lysis was calculated as (experimental – spontaneous release) ÷ (maximal - 

spontaneous release) times 100. Results are expressed as mean of triplicate wells with error bars 

indicating standard deviation. C. Human T cells transduced to express MOv19-ζ, MOv19-BBζ, 

MOv19-Δζ, or anti-CD19-BBζ CAR were co-cultured at various effector to target ratios for 24hrs with 

gfp expressing AE17 or AE17.FRα cells and photographed under fluorescent microscopy. Target cell 

lysis is indicated by imaging reduction in gfp-labeled adherent tumor cells. 

 



 

 

Supplementary Fig. S3: Tumor regression is associated with the stable persistence of engineered 

human T cells in vivo and dependent upon provision of CD137 costimulatory signaling.  A. 

Tumor burden was measured by averaged bioluminescent signal per treatment group 4 weeks following 

T cell infusion. B. Persistence of T lymphocytes in vivo was assessed 4 weeks after transfer of T cells 

expressing MOv9-BBζ delivered via i.v., i.t., or i.p. routes of administration or i.t. administration of T 

cells expressing MOv19-ζ, or control vectors (MOv19-Δζ or gfp; controls) by Trucount method. C. 

Four weeks after T cell therapy, the stable persistence of engineered human T cells (x-axis) is negative 

correlated with the bioluminescent signal (y-axis; r= -0.78).D. Bcl-XL expression by FR-specific CAR 

CD8 T cells was examined after 3 days of culture in media alone (not shown) or with SKOV3. Bcl-XL 

expression was preferentially increased in MOv19-BBζ CAR T cells populations (15.4%), compared 

with MOv19-ζ CAR+ T cells (6.7%) after stimulation with FRα + tumor cells. Culture in media alone 

did not induce Bcl-XL expression in CAR T cells. Representative FACS analysis for one of three 

independent co-cultures is shown. 

 

Supplementary Fig. S4: Macroscopic evaluation of resected tumor specimens following T cell  

therapy. Tumors were harvested from NSG mice injected intratumorally (i.t.) with saline or T  

cells bearing gfp, MOv19-Δζ, MOv19-ζ, MOv19-BBζ CARs; or injected intravenously (i.v.) or  

intraperitoneally (i.p.) with MOv19-BBζ T cells. “No tumor” represents mice in which tumors were   

not detected. Tumors were harvested from mice at the time of euthanasia, nearly 40 days after first  

T cell injection. 


