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Expanded View Figures

Figure EV1. Optimization of Short Precise-Encodable ADAR Recruiting (SPEAR) gRNAs.

(A) Schematic of the eGFPY*8X target mRNA and the corresponding targeting gRNAs used in the experiment shown in panel (B). (B) Flow cytometry analysis of mCherry
and eGFP double-positive cells, presented as a bar plot for the tested gRNAs. Bars represent the mean for three biological replicates; error bars indicate the standard
deviation. (C) Diagram illustrating the difference between LEAPER gRNAs without (left (Qu et al, 2019)) or with a 4-nucleotide (nt) mismatch (right (Uzonyi et al, 2021)).
(D) Schematic of the sequencing window where A-to-| edits were assessed, as shown in panel (E). (E) Heatmap of A-to-I editing from NGS amplicon sequencing, showing
on-target editing (in blue) and off-target editing (in red) for three different LEAPER gRNAs. The region targeted by each gRNA is indicated with a red rectangle. (F) Flow
cytometry analysis of mCherry- and eGFP double-positive cells (left, gray bars) and eBFP-positive cells (right, blue bars), presented as a bar plot for the optimized SPEAR
gRNA in HEK293T ADART WT and KO dual-reporter cell lines. Bars represent the mean for three biological replicates; error bars indicate the standard deviation (adjusted
p values: **** <0.0001, ns = 0.3928, two-way ANOVA with multiple comparisons). (G) Flow cytometry analysis of mCherry expression of HEK293T ADAR1 WT and KO
dual-reporter cell lines, used in the experiment shown in panel (F).
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Figure EV2. In vitro T cell activation using SPEAR gRNAs.

(A) Diagram illustrating the molecular setup (left) and the predicted outcome of the cellular coculture (right) corresponding to the experiment presented in Fig. 2. (B)
Schematic of the constructs used to generate HEK293T cells expressing either wild-type (WT) or G31S mutant MART-1, along with either a non-targeting (NT) or targeting
(T) SPEAR gRNA. eBFP was used as a reporter for MART-1 (WT or G31S) expression, and a blasticidin resistance gene (BSD) was used for selecting transfected cells. (C)
Flow cytometry analysis of eBFP expression for the different cell lines.

22 The EMBO Journal © The Author(s)



Riccardo Pecori et al The EMBO Journal

624-mel MART-1

CiC
(o)
@%@ -

3---TAG CCG TAG-~-5
Non D @ @D--C MART-1

DNA base editing with CBE 624-mel MART-1¢31%

Cas9(D10A)

DNA MART-1631s 5---ATC AGC ATC---%
3---TAG TCG TAG---§

MART-1635 Newm () @ (1) -~-C

AALN-BE4max

B Cc D

DNA MART-1

© The Author(s)

NT-SPEAR 25— i
gRNA eBFP BSD ) .
.......... genomic 2 I
DNA ~ 204
;:gl rlrl‘ I P2A  polyA g 624-mel
T-SPEAR 615 0
r O] NT-gRNA (rep 1
gRNA eBFP BSD . 7
genomic 2104 _{c31s
.......... DNA by MART-1 +
pol llI P2A  polyA %) 5 NT-gRNA (rep 2)
term g MART-1631S +
) o il NT-gRNA (rep 3)
E 60 . y MART-153 +
~60x
10 Qﬁv Qﬁv
1 T-gRNA ns S S
[ NT-gRNA é& ~ MART-1631S +
9 - T-gRNA (rep 2)
< 14 ~17x MART-1631S +
58 e TR )
g -49 10 10' 102 103 104 105
ifhel ns ;
58 eBFP expression
é g 0.19 -:ﬁ F 2,
g 5] P AN 5
% -*‘-:7 ns ( e S
&= g 0.01- 624-mel MART-1 5,
é ) S . —_— s — \ —
- = = W
n.d \ O MART-1 TCR LD
0.001 T T T — %80 T cells o=
ADAR1 ADAR2 MLANA gRNA 624-mel MART-16' =
1 4 8 1 18 23
Day t t t t t
‘ Tumor induction ‘ ‘ Tumor onset ACT (x2)
G —=— 624-mel MART-1 + PBS —— 624-mel MART-1%'S + PBS H
624-mel MART-1 + T cells 624-mel MART-1631S + T cells == 624-mel MART-1%"* + T-gRNA + PBS
500 " =6 o’oE == 624-mel MART-1%""* + T-gRNA+ T cells
& £ 8004 |™ 624-mel MART-1°""* + NT-gRNA + PBS 3
£ 400-] g == §24-mel MART-1""° + NT-gRNA+ T cells | *
£ 2
£ 300 g
3 & 400
2 200 £
8 =
E 100
[ _/‘:
0
e..........T.....T.,...,
0 4 8 12 16 20 24
ACT ACT 10 A(TZT 12 ACT)T =
Days Days

The EMBO Journal

23



The EMBO Journal Riccardo Pecori et al

Figure EV3. Generation of 624-mel mutant and edited cell lines for evaluating T cell activation and tumor cell elimination in vivo.

(A) Schematic of the procedure used to generate 624-mel cell clones endogenously expressing MART-1%*", The cytosine base editor AALN-BE4max(Doman et al, 2020)
was used to target the cytosine (C highlighted in blue) on the template strand of DNA, opposite the first guanine (G highlighted in green) in the GGC codon encoding
glycine (G) at position 31 of the MART-1 gene. C-to-U base editing converted the codon to AGC, resulting in a glycine-to-serine substitution (G31S). (B) Schematic of the
constructs used to generate 624-mel MART-1%*" cells expressing either a non-targeting (NT) or targeting (T) SPEAR gRNA. eBFP was used as a reporter for plasmid
integration, and a blasticidin resistance gene (BSD) was used for selection. (C) Bar plot showing average A-to-l editing percentages at the MART-1 G31S site, quantified
from Sanger sequencing traces using MultiEditR (Kluesner et al, 2021) in 624-mel MART-1%% cells transiently transfected with the plasmids shown in B (p value: ****
<0.0001, two-tailed unpaired t-test). Bars represent the mean for three biological replicates; error bars indicate the standard deviation. (D) Flow cytometry analysis of
eBFP expression in 624-mel MART-1%%" expressing either NT- or T-SPEAR gRNAs, used in the experiments shown in Fig. 4. (E) Bar plot representing the expression of
ADART, ADAR2, MLANA and gRNA measured by RT-qPCR in the 624-mel MART-1%%" lines expressing either NT- or T-SPEAR gRNAs. Relative expression is normalized to
PGK1. A two-tailed unpaired t-test with Welch's correction was used to compare the differences in delta Ct values. ns = not significant, center = mean and error

bars = standard deviation, N = 3. (F) Schematic of the in vivo experimental setup for the results shown in (G). (G) Tumor growth analysis of 624-mel cells expressing
MART-1 or MART-1%% with or without adoptive cell therapy (ACT) using MART-1-specific human-derived T cells. (H) Alternative visualization of the in vivo tumor growth
shown in Fig. 4E. Each curve represents the mean of six mice, and every single dot represents each mouse.
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