Supplementary Information (SI) Guide:
SI Figures

SI Fig. 1: Kinetics of BATF3 and MYC expression in WT and TE7T2-edited CAR T cells.
a, Differentially accessible genomic regions between 7E72,,,Rv-1928z+41BBL and WT Rv-

1928z+41BBL. Both samples were isolated from mice at day 90. The red dots are peaks with

fold change| >1.5 and (padj<0.1). b, Differential genomic accessibility in BATF3 and MYC
regions ([TET2,,,/WT Rv-1928z+41BBL]; padj<0.05). p values in a,b are adjusted for multiple

comparisons by BKY method. ¢, Schematic of in vitro repeated rechallenge assay for BATF3
and MYC FACS analysis. d, CAR T cells were cultured with (stimulated) or without
(unstimulated) irradiated 3T3-CD19. 24 hours later, BATF3 and MYC intracellular FACS was
performed on pooled CAR T cells (pooled from 3 wells) for each condition. e, Kinetic analysis
of BATF3 (top) and MYC (bottom) expression for Rv-1928z+41BBL CAR T cells. Fraction of
positive cells is represented in red font; MFI is represented in green font. f, g, Day 15 BATF3 (f)
and MYC (g) population fractions for WT and TET2-edited Rv-1928z+41BBL CAR T cells. p
values in f,g were determined through two-sided 2 test. Exact p values are available in SI Table

4.

SI Fig. 2: JQ1 and dexamethasone treatment inhibit 7ET2,,, CAR T cell proliferation.

a, BATF3 gRNA targeting site (left panel). Pre-infusion CAR T cell BATF3 flow cytometry
quantification. MFI is indicated. b-d, Schematics of the cell proliferation assay (b). The cells
were either treated with DMSO, JQ1 (500nM) or dexamethasone (dexa, 1um). DMSO

normalized cell counts for JQ1 (c¢) and dexa (d). p-values were determined by two-sided



unpaired t-test (¢, d). e-g, Schematics of qPCR study (e). CAR T cells were treated with DM SO,
JQI1 or dexa at the same dose as cell proliferation assay for 12 hours. Transcripts were
normalized to B2M for each sample. DMSO normalized BATF3 and MYC levels under JQ1
treatment (f) and dexa (g). Multiple unpaired unpaired t-tests corrected by BKY method (f, g).
Data in ¢, d, f, g is presented as mean£SD. (n=4). p<0.05 was considered statistically significant.
p values are denoted: p>0.05, not significant, NS; *, p<0.05; **, p< 0.01; ***, p<0.001; ****,

p<0.0001. Exact p values are available in SI Table 4.

SI Fig. 3: Effector loci accessibility in long-term persisting WT and TET2,,, CAR T cells.
a-d, Genome accessibility in WT and TE72,,, CAR T cells for /L2 (a), GZMB (b), IFNG (¢), and

T'NF (d). These genome accessibility tracks are representative of n=3.

SI Fig. 4: Flow Cytometry gating strategy.

a, Gating strategy for Extended Data Fig. 1a, 1b, 2a and 2b (left panel). b, Gating strategy for
Extended Data Fig. 1a, 1b, 2a, 2b (right panel), 1g, 2e and 3a. ¢, Gating strategy for Extended
Data Fig. 11, 2g and 3c. d, Gating strategy for Fig. 5f. e, Gating strategy for Extended Data Fig.

8.

SI Table Titles

SI Table 1: Exome analysis of hyper-proliferative TE72s.a CAR T cells.

1a, Translocation analysis in TET2seq hyper-proliferative CAR T cells. 1b, Mutation analysis in
TET2pea hyper-proliferative CAR T cells. 1¢, Copy number analysis in 7E72reqs hyper-

proliferative CAR T cells.



SI Table 2: Retroviral integration site analysis in hyper-proliferative TE7T2p.«a CAR T cells.
2a, Retrovirus integration site analysis for TET2ed Rv-1928z+41BBL (17-1). 2b, Retrovirus
integration site analysis for TET2sed Rv-1928z7 (2-2).

SI Table 3: Replicate information on representative figures.
3a-d, Replicate information for selected panels in Extended Data Fig. 1 (a), Extended Data Fig.
2 (b), Extended Data Fig. 3 (¢), and Extended Data Fig. 8 (d).

SI Table 4: Exact p values for figures.

4a-i, Exact p values for selected panels in Fig. 2 (a), Fig. 4 (b), Fig. 5 (¢), Extended Data Fig. 1
(d), Extended Data Fig. 4 (e), Extended Data Fig. 8 (f), Extended Data Fig. 10 (g), SI Fig. 1 (h),
SI Fig. 2 (i).

SI Table S: List of antibodies used in the flow cytometry.
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