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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8| KRAB mutant and paralogs with improved CRISPRi
efficiency. a, dCas9 constructs were delivered by lentivirus to K562 cells, and
then sgRNAs were delivered by lentivirus. Three days later, the cells were selected
with puromycinand blasticidin. Then, 9 days after sgRNA infection, the cells were
stained for CD81 expression, fixed and analyzed by flow cytometry with gating
for both dCas9 (BFP) and sgRNA (mCherry; n =1infection replicate). b, Shaded
histogram shows the cells expressing both the dCas9 vector (BFP) and the sgRNA
(mCherry); their percentage of cells OFF is shown. The unshaded histogram
shows the cells from the same sample that express neither (n =1replicate).

¢, HT-recruit scores for selected KRAB domains compared across cell type, DBD
and target gene contexts that measured repression directly or by using agrowth
phenotype associated with repressing GATAL. Each dot shows the average of

two screen biological replicates (n =12 contexts). Black line shows identity, and
blue line shows linear regression with shaded 95% confidence interval estimated
using abootstrap. d, Schematic of a CRISPRi benchmarking screen for comparing
KRAB repressors (Methods). e, CRISPRi benchmarking screen. Greater depletion
over 14 days of growth relative to the original plasmid pool representation
isassociated with stronger effector-mediated silencing of the essential gene
promoters. Violin shows distribution of average sgRNA-level depletion from two
screen replicates; solid line shows median; dotted lines are quartiles (N = 405
sgRNAs, ***P < 0.0001 by Kruskal-Wallis test). The dashed line at O represents
the median of the safe-targeting negative controls. f, Comparison KRABs from
CRISPRi benchmarking screen targeting the promoters of 37 essential genes.
Effect sizes are the log,(fold-change) of sgRNA representation after 14 days of
growth relative to the original plasmid pool representation. The median effect
across 8-10 sgRNAs per gene was computed, and each dot shows its average

for two infection replicate screens. Horizontal and vertical error bars show the
ranges. Dashed line shows parity between KRAB domains. g, sgRNA distance
from the primary TSS of 37 essential genes as defined by FANTOM'?"'* (n = 405
sgRNAs shown as dots, average of 2 screen replicates). h, Top, schematic of
dCas9-repressor recruitment at the pEF1la-TagRFP-T reporter in HEK293T using
TetO-targeting sgRNA. Bottom, transient transfection of dCas9-KRAB paralogs
withasgRNA targeting the TetO sites upstream of the reporter gene (bar shows
mean from n =2 biological replicates shown as dots). Percentage of cells OFF

was normalized to safe-targeting sgRNA. i, After targeting the dCas9-KRAB
paralog fusions for 5 days by transient transfection at the TagRFP reporter in
HEK293T cells, silenced cells were sorted, and memory dynamics was measured

by flow cytometry throughout 35 days. Each dot is a biological replicate (n = 2).
The percentage of cells OFF was normalized to safe-targeting sgRNA. j, sSgRNAs
and then dCas9 fusions were delivered by lentivirus to THP-1monocytes. Eight
days later, cells were stained for surface CD43 expression and analyzed by flow
cytometry, with gates applied for sgRNA expression (mCherry) and dCas9
expression (BFP; n =1linfection replicate). KRAB data are shared with Fig. 3e.

k, iPSCs were transfected with dCas9-KRAB and sgRNA plasmids and then
stained and measured by flow cytometry 2 days later. Data were gated for sgRNA
delivery (GFP for safe and sgA, or mCherry for sg3) and dCas9 (BFP;n=3
transfection replicates shown as shaded histograms). The gray unshaded
histogram shows the cells from the same sample that express neither and serve
asaninternal control. The percentage of cells OFF with the gene-targeting
sgRNA, using the threshold shown by the black vertical line, is shown. 1, iPSC were
similarly transfected, then permeabilized and stained for intracellular Nanog
protein expression and measured by flow cytometry 2 days later. Data were gated
for sgRNA delivery (GFP) and dCas9 (BFP; n =3 transfection replicates shown

as dots, and bar shows mean). m, Comparison of baseline silencing with ZNF10
KRAB and relative improvement with ZNF705 KRAB when dCas12a fusions were
recruited to silence CD43 or CD32, with the same method as in Fig. 3f. Dots show
the average for two infection replicates of a guide RNA. Horizontal and vertical
error bars show the ranges. Dashed line shows parity between KRAB domains.

n, Chromatin regulator and transcription factor tiles and random controls are
ranked by their mean repression scores from the pEF, PGK and CD43 screens with
thelarger library (n = 2 replicates per screen). The ZNF705E tile is 99% identical
to the ZNF705B/ZNF705D/ZNF705F KRAB Pfam domain, which was not itself
included in the tiling library because most of the >300 KRAB-containing ZNF
proteins were excluded from the library design due to space constraints. The

top 20 ranked tiles are listed, with their protein name, tile start and end position,
colored by whether they overlap a KRAB or RYBP domain. o, Tiling ZNF705E. Each
horizontal line is atile, and vertical bars show the range (n =2 screen replicates).
Dashed horizontal line is the hit-calling threshold based on random controls.
UniProt annotations are shown below, associated with the UniProt accession ID
written above. p, RNA-seq of K562 cells after stable lentiviral delivery of dCas9-
KRABs and blasticidin selection compared to cells expressing dCas9-only (n=3
technical replicates). No sgRNA was included. Red dots show transcripts with
fold-change (FC) >4 in either direction. The total number of transcripts (after
filtering for atleast 10 counts) is labeled.
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Extended Data Fig. 9| See next page for caption.
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Extended Data Fig. 9| Characterization of transcriptional control tools

using compact human activators. a, dCas9-activator delivery to K562 cells

by lentiviral infection. Flow cytometry measuring BFP delivery marker was
performed 3 days after infection (n = 8 infection replicates). *P < 0.0001 by
unpaired 2-sided t test for comparison of NFZ and VPR. b, 5x LentiX-concentrated
lentivirus was used and cells were analyzed by flow cytometry at 3 time points.
Blasticidin selection was initiated on day 5. Each dot is an independent infection
(n=8replicates per dCas9 construct). ¢, Lentiviral delivery to MCF10a breast
cancer cells with10x LentiX concentration, measured by flow cytometry after

4 days (n=1replicate).d, dCas9 activators recruited to CD28in K562 cells (n=1
infection replicate). The mean fluorescence intensity (MFI) is labeled. Vertical
black line shows the threshold chosen to quantify the percentage of cells ON
inFig. 4f. e, Lentiviral delivery toJ774 mouse macrophages with or without 4x
LentiX concentration. 1e5 cells were infected with 1 mL of virus for 24 hours. Flow
cytometry was performed 6 days after infection (n = 1replicate). BFP is a positive
control lentivirus (pEF-PuroR-P2A-BFP).f, Activation of endogenous Cd2 in 774
macrophages after lentiviral sgRNA delivery (n = 1infection replicate). Data are
gated for sgRNA delivery (GFP*) and for fair comparison, not gated for dCas9
delivery. Non-targeting (NT) sgRNAs are negative controls. g, Optimization of the
tripartite activator by changing the N, F and Z domains’ orientation. The various
configurations were fused onto dCas9 and targeted to the CD2 gene in K562 cells.
sgRNAs and then dCas9 fusions were delivered by unconcentrated lentivirus and
selected with puromycin and blasticidin, respectively. Activation was measured
8 days after dCas9 infections by immunostaining CD2 with an APC-conjugated
antibody followed by flow cytometry. The average percentage of cells ON is
shown. The darker-shaded histogramis CD2 sg717, and the lighter shade is sg718
(n=1infection per sgRNA). dCas9-only and VP64 control data are shared with
Fig.1c.h,dCas9 activators targeting CD2, CD20 and CD28 surface marker genes
in K562 cells. sgRNAs (CD2:sg39, sg42, sg46,sg89; CD20: sg135, sgl148, sg275;
CD28:sg7,sg56,sg94) were stably installed by lentiviral delivery and puromycin
selection. Then 500 ng of dCas9 plasmids were electroporated into 1e6 cells. Two
days later, cells were stained for surface CD2 (APC), CD20 (APC) or CD28 (PE)
expression and analyzed by flow cytometry after gating for dCas9 (BFP) and the
stably expressed sgRNA (GFP). Each dot represents a different sgRNA targeting
the gene (n=3for CD20 and CD28; n =4 for CD2), and error bars show SD. Control
dataare shared with Extended Data Fig. 1e. i, Percentage of CD2 endogenous
gene activated 3 days after transient transfection of dCas9 activatorsand a
sgRNA in HEK293T cells. Cells were immunostained for CD2 (APC) expression
and analyzed by flow cytometry after gating for transfection (GFP on the sgRNA

plasmid). Each dot represents anindependently transfected biological replicate
(n=2).j,dCas9-activator delivery 2 days after plasmid transfection in HEK293T
cells measured by flow cytometry for the BFP marker on the dCas9-effector-
T2A-BFP-P2A-BlastR transcript, with no gating on co-transfected delivery
markers. dCas9-NFZ is significantly better delivered than dCas9-VPR with a
greater fraction of BFP* cells using a linear gate at 1.5 x 107 (P = 0.0281, two-tailed
t-test). Each dot is an individual co-transfection of 500 ng of dCas9 plasmid and
300 ng of asgRNA plasmid in a 24-well plate (n = 11 transfection replicates for
NFZ and VPR) or an untransfected negative control. Bar shows mean, and error
bars show standard deviation. k, BFP expression level in the same samples after
accounting for overall delivery efficiencies by gating for transfectable cells based
on the presence of GFP (from the co-transfected sgRNA plasmid). Each lineis an
individual co-transfection or the untransfected control, and the black line shows
the linear gate for BFP* cells (n =10 for VPR and 11 for NFZ). 1, Fusion of SMARCA2
QLQ (Q) to dCas9-NZF. Nine days after lentiviral delivery of dCas9 activators,
K562 cells were immunostained with CD2 antibody to measure gene activation
by flow cytometry, and the average percentage of cells ON is shown. The darker-
shaded histogramis CD2 sg717, and the lighter shade is sg718 (n = 1replicate per
sgRNA).m, dCas9 recruitment of activators with a sgRNA that binds the TetO
site upstream the minCMV reporter in K562 cells (n = 2 infection replicates).
dCas9 fusions were delivered by lentivirus and cells were analyzed 2, 5and 9 days
later with blasticidin selection starting at day 5. Flow cytometry measurements
were gated for dCas9 and TetO_sgl using BFP and mCherry, respectively (VPR
measurements not shown due to having <100 BFP* cells). Control data are shared
with Extended Data Fig. 4g. Bars show mean, and error bars show standard
deviation. n, dCas9 activators were delivered to K562 cells by lentivirus and
selected for with blasticidin, and then sgRNAs were delivered by lentivirus and
selected for with puromycin. Then 8 days after sgRNA delivery, the cells were
stained for the targeted surface marker genes and measured by flow cytometry.
Surface marker expression is shown after gating for dCas9 with BFP and sgRNA
with GFP, and dCas9-only data are shared with Extended Data Fig. 4j, which was
performed in parallel. o, Homotypic combination of Q, N, Z and F activators
fused onto dCas9 and delivered stably by lentivirus to target CD2 in K562 cell
lines stably expressing the sgRNA. The mean fluorescence intensity (MFI) of CD2
staining (Alexa 647) of the cell population after gating for delivery of the sgRNA
(GFP) and dCas9 fusion (BFP) is shown. Staining was performed 9 days after
dCas9 fusioninfection. Each pointis a sgRNA (sg717 or sg718), and bars show the
mean of two different sgRNAs (n =2 infection replicated).
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Extended Data Fig. 10 | Inducible chimeric antigen receptor (CAR) expression
with compact human activator domains in primary T cells. a, Schematic of
the synZiFTR genetic circuit for inducible CAR expression. Lenti 1 constitutively
expresses a synthetic transcription factor with a zinc finger 10 (ZF10) DBD fused
to an NS3 protease domain and an activator domain. Upon protease inhibition
by GZV treatment, the activator is inducibly stabilized and recruited to the
second lentivirus, which contains 8x ZF10-binding motifs upstream of a minimal
pybTATA to drive expression of an anti-CD19 chimeric antigen receptor (CAR)
fused to mCherry. b, Schematic of activator domains recruited with synZiFTR.

¢, Distribution of CAR-mCherry expression levels in primary T cells. Cells were
co-infected with synZiFTR-expressing and CAR-mCherry lentiviruses

(or reporter-alone controls), and then expression was induced with 1 pM GZV
for 72 hours. Cells were analyzed by flow cytometry with no gating applied for
delivery of synZiF TR (n = 1representative replicate shown).d, Lentiviruses
expressing synZiFTRs with p65 or NFZ activator domains were normalized for
titer and then delivered to primary human T cells. Simultaneously, cells were
co-infected with a ZF10-targeting CAR-mCherry lentivirus, or with a constitutive
CARasa control. After 3 days of infection and 3 days of puromycin selection,
cellswere treated with GZV or DMSO for 72 hours. Then mCherry induction was
measured by flow cytometry (n =2 infection replicates with 2 technical replicates
each shown as dots, bars show mean and error bars show standard deviation).

‘No synZF’ control virus only contains the CAR-mCherry transgene, and UTD is
untransduced. Data are gated for mCherry* cells. e, After 72 hours of induction
with GZV, SynZiFTR T cells were co-cultured overnight for 18 hours with the
NALM6 BFP-expressing cancer cell line while being continuously treated with
GZV.Killing efficiency was estimated by measuring the reduction in BFP* cells
compared toaNALMé6-only negative control by flow cytometry (n =2 infection
replicates measured with 3 technical replicates each shown as dots, bars show
mean and error bars show standard deviation). ***P < 0.005, ****P < 0.00005,

by unpaired 2-sided t-test. f, At the same time point, supernatant was collected
from the cells and interferon-y secretion was measured by ELISA (n = 3 technical
replicates shown as dots, bars show mean and error bars show standard
deviations). g, After 48 hours of induction with GZV, SynZiFTR T cells were
co-cultured overnight for 18 hours with the NALM6 cells and then measured by
flow cytometry (n=2infection replicates measured with 3 technical replicates
each shown as dots, bars show mean and error bars show standard deviation).
**P <0.0005, ***P < 0.00005, by unpaired 2-sided t-test. UTD is untransduced.
h, Anindependent batch of primary T cells was transduced with synZiFTR
lentiviruses. Cells were induced with GZV for 48 hours and then measured by flow
cytometry (n =2 infection replicates measured with 3 technical replicates each
shown as dots, and bar shows mean).
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Data exclusions  The CRTF tiling library includes a small subpool of elements that are not tiles exactly matching human proteins (e.g. they encode a mutation
relative to wild-type protein) and these were not analyzed here. The CRISPRi benchmarking screen data includes sgRNAs that do not target
promoters or enhancers (e.g. they target CTCF binding sites or other regions) and these were not analyzed here.

Replication All screens with hits that were further developed were repeated with a second independently transduced biological replicate, and all hits
were selected on basis of passing the hit threshold in both replicates. Select hits were individually validated in at least one follow-up

experiment each.

Randomization  Randomization was not applicable to these kinds of experiments. Pooled screening mitigates element-wise bias by having each element
measured within the same sample, handled the same way.

Blinding Blinding was not performed because it was not practical. Pooled screening mitigates element-wise bias by having each element measured
within the same sample, handled the same way.
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We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
|Z Antibodies |:| |Z ChlIP-seq
Eukaryotic cell lines ] Flow cytometry
|:| Palaeontology and archaeology |Z |:| MRI-based neuroimaging

|:| Animals and other organisms
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Antibodies

Antibodies used The following primary antibodies were used: allophycocyanin (APC)-labeled anti-CD2 antibody (1:50 dilution, 130-116-253, Miltenyi-
Biotec), APC-labeled anti-CD43 antibody (1:500, clone 4-29-5-10-21, eBioscience, Catalog # 17-0438-42), APC-labeled anti-CD20
antibody (1:100, clone L26, eBioscience, Catalog # 14-0202-82), or APC-labeled anti-CD28 antibody (1:20, clone CD28.2, eBioscience,
Catalog # 17-0289-42). 5 uL / 1 x 106 cells of a-FLAG-Alexa647 (RNDsystems, IC8529R) was used on permeabilized cells. APC-labeled
anti-CD81 antibody (clone 1D6, eBioscience, Catalog # 17-0819-42) and APC-labeled anti-CD32 Monoclonal Antibody (clone 6C4,
eBioscience, Catalog # 17-0329-42) were also used on cells for flow cytometry. For Western Blot, membrane was probed using FLAG
M2 monoclonal antibody (1:1000, mouse, Sigma-Aldrich, F1804) and beta-actin antibody (1:1000, Rabbit, Abcam, ab8227) as primary
antibodies. Anti-rabbit 680 (IRDye® 680LT Donkey anti-Rabbit IgG Secondary Antibody, 926-68023, Li-Cor) and anti-mouse 800
(IRDye® 800CW Goat anti-Mouse 1gG Secondary Antibody, 926-32210, Li-Cor) at 1:10000 dilution were used as secondary antibodies.
H3K4me3 (0.5 pg/ml, EpiCypher), H3K9me3 (0.9 pug/ml, Diagenode C15410193), H3K27me3 (1:50, Cell Signaling Technology 9733S),
H2AK119Ub (1:100, Cell Signaling Technology 8240S), and 1gG (0.5 ug/ml, EpiCypher) antibodies were used for CUT&RUN.
APC-labeled anti-CD55 (clone JS11, Biolegend, Catalog # 311312), APC-labeled anti-CD2 (Miltenyi, Catalog # 130-098-579), APC-
labeled anti-CD81 (clone 1D6, Invitrogen, Catalog 17-0819-42), anti-NANOG primary antibody (clone IE6C4, Santa Cruz, Catalog
sc-293121), and APC labeled Goat-anti-Mouse secondary antibody (Invitrogen, Catalog # A865) were used on iPSC flow experiments.

Validation Antibodies were used following manufacturer's recommendations and validated to function as expected with positive controls. For
flow cytometry at repressible target surface marker genes (CD43, CD81, CD32), we confirmed high staining in cell lines expected to
express the surface marker based on public RNA-seq, and loss of staining upon repression with dCas9 KRAB at the surface marker
TSS. Inversely for activatable target surface marker genes (CD2, CD55, CD20, CD28), we validated low/no staining in the negative
control and higher staining upon targeting with CRISPRa at the surface marker TSS. For CUT&RUN we observed enrichment of
repressive histone modifications at a set of genes in K562 that were previously shown to have enrichment for those modifications.
For Western blot, we confirmed bands at the expected size in control lanes.

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) Experiments presented here were carried out in K562 (ATCC CCL-243, female), HEK293T (ATCC CRL-3216), LentiX-293T
(Takara Bio #632180), Primary human CD&+ T-cells, NALM6 (ATCC), MCF10a (ATCC), THP-1 (ATCC), WTC11 (Gladstone
Institute), and J774 (ATCC) cells.

Authentication Not authenticated.

Mycoplasma contamination Not tested.

Commonly misidentified lines  Not commonly misidentified.
(See ICLAC register)

ChlP-seq

Data deposition

|:| Confirm that both raw and final processed data have been deposited in a public database such as GEO.

|:| Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.
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Data access links For "Initial submission" or "Revised version" documents, provide reviewer access links. For your "Final submission" document,
May remain private before publication. | provide a link to the deposited data.

Files in database submission Provide a list of all files available in the database submission.

Genome browser session Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to
(e.g. UCSC) enable peer review. Write "no longer applicable" for "Final submission" documents.




Methodology

Replicates Describe the experimental replicates, specifying number, type and replicate agreement.

Sequencing depth Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and
whether they were paired- or single-end.

Antibodies Describe the antibodies used for the ChiP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot
number.

Peak calling parameters | Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files

used.
Data quality Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.
Software Describe the software used to collect and analyze the ChiP-seq data. For custom code that has been deposited into a community

repository, provide accession details.
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Flow Cytometry

Plots

Confirm that:
@ The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation cells were first washed with 1% BSA (Sigma) in 1x DPBS (Life Technologies) and spun down and supernatant was aspirated
without disturbing the pellet. If adherent, cells were dissociated with 1x TrypLE (Gibco) before washing. 100 ul of cells were
then incubated on ice for 1h with fluorophore conjugated primary antibody. The following primary antibodies were used: 10
ul of allophycocyanin (APC)-labeled anti-CD2 antibody (clone LT2; Invitrogen, Catalog # MA1-10132), 5 uL of APC-labeled anti-
CD81 antibody (clone 1D6, eBioscience, Catalog # 17-0819-42), 5 ul of APC-labeled anti-CD43 antibody (clone 4-29-5-10-21,
eBioscience, Catalog # 17-0438-42), 5 uL of APC-labeled anti-CD32 Monoclonal Antibody (clone 6C4, eBioscience, Catalog #
17-0329-42), 5 ul of APC-labeled anti-CD20 antibody (clone L26, eBioscience, Catalog # 14-0202-82), or 5 ulL of APC-labeled
anti-CD28 antibody (clone CD28.2, eBioscience, Catalog # 17-0289-42). Afterwards, cells were washed 1-3 times with 1x PBS
or 3 times with 1% BSA/DPBS and then analyzed by flow cytometry. For J774 cells, APC anti-mouse Cd2 Antibody (BioLegend
100112, 1:100 dilution) was used.

For iPSC, cells were lifted by incubation with Accutase and washed once with DPBS + 1% FBS + 10 pg/mL human IgG (Sigma,
Catalog # 18640-50MG). Cells were then incubated with antibodies diluted 1:100 in DPBS/FBS/hlIgG for 1 h on ice. For NANOG
staining, iPSC were first fixed in 4% PFA at room temperature for 10 minutes, before permeabilization by incubation in DPBS/
FBS/hlgG + 0.1% Triton for 30 minutes at room temperature. Cells were then stained for 1 h with NANOG primary antibody,
washed, and stained again with APC-anti-mouse secondary. Antibodies used were: APC-labeled anti-CD55 (clone JS11,
Biolegend, Catalog # 311312), APC-labeled anti-CD2 (Miltenyi, Catalog # 130-098-579), APC-labeled anti-CD81 (clone ID6,
Invitrogen, Catalog 17-0819-42), anti-NANOG primary antibody (clone IE6C4, Santa Cruz, Catalog sc-293121), and APC
labeled Goat-anti-Mouse secondary antibody (Invitrogen, Catalog # A865).

Transduced CD8+ primary T-cells were induced with 1 uM GZV or DMSO for 48-72h after removal of activation beads, and
added in co-culture with BFP+ NALMG target cells at a 1:1 effector:target ratio overnight (18h) or for 48h at 37°C (100,000 T-
cells:100,000 NALMG cells per well in a 96-well plate). After the co-culture period, cells were analyzed via flow cytometry to
quantify BFP+ cell count. BFP+ population was gated on control wells containing NALM6 cells only without T-cells. Killing
efficiency was calculated as the reduction in BFP+ cell count compared to that in the control well.

Instrument ZE5 Cell Analyzer (Bio-Rad Laboratories), BD Accuri C6, or Attune NxT Flow Cytometer (ThermoFisher).
Software Everest Software (Bio-Rad Laboratories) and CytoFlow (https://cytoflow.readthedocs.io/en/stable/)

Cell population abundance At least 5k viable cells were analyzed when measuring ON and OFF statistics. The exception is viral delivery of a transgene
associated with toxicity or poor survival of antibiotic selection, where in some cases fewer than 5k viable cells could be
collected.

Lc0c Y21o

Gating strategy FSC/SSC gates were set for viable cells. The gate for "OFF" was set at the left shoulder of a high-expressing negative control
population (No-dox, or dCas9-only) such cells undergoing repression are called as OFF. The gate for "ON" was set at the right
shoulder of low-expressing negative control cells (No-dox or dCas9-only) such that any activated cells are called as ON.

|X| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.






