Supplemental Materials and Methods
Vector construction
[bookmark: _GoBack]Construction of lentiviral vectors containing CD19-specific CARs with short, intermediate, or long spacers and a 4-1BB costimulatory domain, and with a long spacer and a CD28 costimulatory domain has been described (1,2). To generate a short/CD28 construct, the 4-1BB costimulatory domain in the short/4-1BB construct was replaced by the 41 amino acid cytoplasmic domain of human CD28 (Uniprot Database: P10747) containing a LLGG substitution located at position 186-187 of the native CD28 protein (3). A CD19-CAR with both costimulatory domains (long/CD28_4-1BB) was created by adding the 42 amino acid cytoplasmic domain of human 4-1BB (Uniprot Database: Q07011) between CD28 and CD3ζ of the long/CD28 construct. Construction of the long 4/2 spacer CAR was accomplished by replacing the first six amino acids of the CH2 domain of IgG4 (APEFLG) with the corresponding five amino acids of IgG2 (APPVA). The long 4/2NQ spacer included an additional Asn297 to Gln mutation (4). ROR1-specific R11-CARs were created by exchanging the CD19-specific FMC63 scFv with the scFv of the ROR1-specific mAb R11 (5). All vectors encoded a truncated epidermal growth factor receptor (EGFRt) sequence (1) downstream of the CAR linked by a T2A ribosomal skip element. 
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