


2

nature research  |  reporting sum
m

ary
April 2020

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences  Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size Sample sizes were not predetermined. We performed three replicates for most experiments to ensure data reproducibility and robustness.

Data exclusions No data were excluded from analysis. 

Replication All replicates are included in the manuscript. All attempts at replication were successful. Most experiments were performed in three 
replicates unless otherwise noted in the manuscript.

Randomization Samples were not randomized as it was not deemed necessary with the experimental setup. Head-to-head comparisons of dCas9 fusions 
were tested at the same time to minimize variation between sample conditions.

Blinding Samples were not blinded as it was not deemed necessary with the experimental setup. 

Reporting for specific materials, systems and methods
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. 
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Antibodies
Antibodies used APC conjugated anti-human CD81 (TAPA-1) antibody (BioLegend, cat# 349510), monoclonal anti-FLAG M2 antibody (Sigma, F1804), 

monoclonal anti-FLAG M2-HRP antibody (Sigma, A5892), rabbit polyclonal TRIM28 (KAP1) antibody (Abcam, ab10483), mouse 
monoclonal Cas9 antibody (Diagenode, cat# 15200203)

Validation Antibodies were purchased based on the information available on the supplier's website and on their suitability for each application 
(flow cytometry, western blotting). All bands in western blots were observed at expected sizes, and thus the antibodies were not 
further validated for the study.

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s) HEK293T cells with stably integrated SV40-EGFP were a gift from Lei Stanley Qi lab (Stanford University). K562 reporter cells 
containing insertion of hPGK-EGFP.TetO7 cassette into intron 1 of AAVS1 locus were a gift from Angelo Lombardo's lab (IRCCS 
San Raffaele Scientific Institute). Parental HEK293T, K562 and A375 were purchased from ATCC. 

Authentication Cell lines were not authenticated.

Mycoplasma contamination All cell lines were routinely tested for mycoplasma contamination. No tests were positive.

Commonly misidentified lines
(See ICLAC register)

No commonly misidentified cell lines were used. 
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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 washed once in 1xPBS, adherent cells were dissociated using dissociated buffer (1 mM EDTA, 150 mM NaCl, 5 mM 
NaHCO3, 0.1% glucose and 10 mM KCl) and resuspended in FACS buffer (Ca2+/Mg2+-free 1xPBS, 5 mM EDTA, 25 mM HEPES 
pH 7.0 and 1% BSA). For APC-anti-CD81, approximately 5E5 cells were incubated in 1:100 antibody in the dark at 4C for 30 
min, washed twice with 1xPBS and resuspended in FACS buffer.

Instrument To analyze fluorescent protein expression, cells were analyzed by flow cytometry on a BD LSR Fortessa. For CD81 expression 
and ABA-inducible repression, cells were analyzed on an Intellicyt iQue3. Clonal lines were expanded from single cells sorted 
by BD FACS Melody. 

Software Flow cytometry data was analyzed using FlowJo v10.6.

Cell population abundance Post sort clonal reporter lines expressing gRNA tagged with EBFP2 had >95% BFP+ cells at each stage. 

Gating strategy For SV40-EGFP cells, single cells  with high EBFP2, surrogate for gRNA were gated. For K562 reporter, in addition to EBFP2 
positive cells, dsRed+ cells were gated since a C-terminal P2A-dsRed was added to dCas9. 

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


