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(ratios) of Cas9/1G4, CD3z/1G4, and zBB/1G4 T cells. P-values (****P < 0.0001) were 72 

determined using two-way ANOVA, with Tukey’s multiple comparisons post-hoc test (E). 73 

NTD, non-transduced.  74 
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transduced CD3ζ-KO Jurkat cells from (C, bottom). (E) mRNA expression level of modified-84 

CD3ζ in CD3z-, BBz-, or zBB-transduced CD3ζ-KO Jurkat cells. (F) Western blot analysis of 85 

modified-CD3ζ in WT and CD3ζ-KO Jurkat cells. β-actin was used as a loading control. 86 

Results are representative of one of two repeated experiments. (G) Representative histogram 87 

(left) and MFI (right) of the TCRα/β complex in CD3z-, BBz-, and zBB-transduced CD3ζ-88 

KO Jurkat cells from (C, bottom). P-values (*P < 0.05 and ***P < 0.001) were determined 89 

using one-way ANOVA, with Tukey’s multiple comparisons post-hoc test (D, E, and G). Data 90 

have been presented as mean ± SEM. n.s., not significant.  91 
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repeated experiments. Quantification of the relative abundances of modified-CD3ζ, 112 

normalized to β-actin protein (right). (F) Representative histogram (left) and MFI (right) of 113 

TCRα/β in zBBK/RtoS
-transduced CD3ζ-KO Jurkat cells. (G) Phosphorylation of CD3ζ in 114 

zBB
K/RtoS

-transduced CD3ζ-KO Jurkat cells. (H) Phosphorylation of ZAP-70 in zBB
K/RtoS

-115 

transduced CD3ζ-KO Jurkat cells. P-values (*P < 0.05, **P < 0.01, ***P < 0.001, and ****P 116 

< 0.0001) were determined using one-way ANOVA, with Tukey’s multiple comparisons post-117 

hoc test (C-H). Data have been presented as mean ± SEM. n.s., not significant. 118 

119 
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 120 

Supplemental figure 8. Generation of zBB
ΔBRM

-transduced CD3ζ-KO Jurkat cells. 121 

(A) Representative flow cytometric analysis of the proportion of cells positive for dLNGFR 122 

and TCRα/β in zBBΔBRM
-expressing CD3ζ-KO Jurkat cells showing the indicated cells before 123 

(top) and after (bottom) sorting. (B) Representative histogram (left) and MFI (right) of 124 

dLNGFR in zBB
ΔBRM

-transduced CD3ζ-KO Jurkat cells from (A, bottom). (C) Left, 125 
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Histograms show the fluorescence intensity of intracellular CD3ζ; right, mean fluorescence 126 

intensity (MFI) of intracellular CD3ζ. (D) Representative histogram (left) and MFI (right) of 127 

the TCRα/β complex in zBBΔBRM
-transduced CD3ζ-KO Jurkat cells. (E) mRNA expression 128 

level of modified-CD3ζ in zBBΔBRM
-transduced CD3ζ-KO Jurkat cells. (F) Amino acid 129 

sequences of BB
ΔBRM

z. (G) Representative histogram (left) and MFI (right) of the TCRα/β 130 

complex in BB
ΔBRM

z-transduced CD3ζ-KO Jurkat cells. (H) Representative histogram (left) 131 

and MFI (right) of the TCRα/β complex in zBBK/RtoS
- or zBB

ΔBRM
-transduced CD3ζ-KO 132 

Jurkat cells. P-values (*P < 0.05, **P < 0.01, ***P < 0.005, and ****P < 0.0001) were 133 

determined using one-way ANOVA, with Tukey’s multiple comparisons post-hoc test (B-E, 134 

G, and H). Data have been presented as mean ± SEM. n.s., not significant.  135 
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significant. 147 

148 

Supplemental figure 10. Comparison of 1G4 T cells proliferation in the co-culture with 149 

SCT-K562 feeder cells. 150 

(A) Schematic diagrams of K562 cell expressing a single-chain trimer (SCT) of HLA-A2 151 

linked to the NY-ESO-1 peptide. (B) Representative histograms of HLA-A2 in WT (gray 152 

shaded histogram) and NY-ESO-1-SCT (blue shaded histogram) K562 cells. (C) Proportion 153 

of the activation marker, CD69, in NY-ESO-1-specific TCR-expressing T cells, after co-154 
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culture with WT or SCT-K562 cells. (D) Representative FACS histogram showing 155 

proliferation of CTV-stained 1G4 T cells co-cultured with A375 cells. (E) The differentiation 156 

status of CD4+ and CD8+ TCR-T cells were determined by the expression of CCR7 and 157 

CD45RO. TCR-T cells were divided into naïve (CCR7
+
CD45RO

-
), central memory 158 

(CCR7
+
CD45RO

+
), effector memory (CCR7

-
CD45RO

+
), and terminally differentiated 159 

effector (CCR7
-
CD45RO

-
) subpopulations. P-values (****P < 0.0001) were determined using 160 

unpaired student’s t-test (C) and one-way ANOVA, with Tukey’s multiple comparisons post-161 

hoc test (D). Data have been presented as mean ± SEM. n.s., not significant.  162 
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 163 

Supplemental figure 11. Individual tumor growth curves and flow cytometry gating 164 

strategy for human T cells in tumor. 165 

(A) Individual tumor growth curves for NSG mice injected with A375 melanoma cells and 166 

intravenously infused with Cas9/1G4, CD3z/1G4, zBB/1G4, or zBB
ΔBRM

/1G4 T cells 167 

(1 × 10
6
 cells/mouse) when tumors reached ~100 mm

3
 (7 days after implantation). 168 

Percentages of CRs: control (no T cells), 0% (0/4 mice); Cas9/1G4, 0% (0/7 mice); 169 

CD3z/1G4, 0% (0/7 mice); zBB/1G4, 0% (0/6 mice); and zBB
ΔBRM

/1G4 T cell-infused, 42.9% 170 
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(3/7 mice). (B) Flow cytometry gating strategy used to define human T cell populations from 171 

A375 melanoma tumor. CR, complete remission; FVD, fixable viability dye; GFP, green 172 

fluorescent protein. 173 
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Supplemental table 1. sgRNA sequences targeting the CD247 locus.  175 
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