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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

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

Data exclusions

Next generation sequencing data are available in the NCBI Sequence Read Archive database (SRA) under BioProject accession code PRJNA907774 [https://
www.ncbi.nlm.nih.gov/bioproject/PRJNA907774/]. Source data are provided with this paper.

primary human CD4+ T cells: 2 males, 1 female, based on self-report. primary human CD3+ T cells: N/A – NHS-BT do not
provide information on gender of their blood donors. Sex and/or gender was not considered in the study design.

primary human CD4+ T cells: due to the risk to identify the subjects, this information was not provided. primary human CD3+
T cells: Healthy donors sourced in the UK as part of the NHS-BT programme.

primary human CD4+ T cells: Healthy donors were recruited from AstraZeneca volunteers and all samples were taken
following appropriate blood collection guidelines. primary human CD3+ T cells: Donor recruitment managed by NHS-BT
programme.

primary human CD4+ T cells: all blood donor volunteers signed Informed Consent form and donation was approved by
AstraZeneca’s Institutional review board and local Ethic committee (033-10).

primary human CD3+ T cells: human peripheral blood mononuclear cells (PBMCs) were isolated from leukocyte cones
(supplied by NHS Blood and Transplant Service (NHSBT, UK). This report is independent research. NHS Blood & Transplant
have provided material in support of the research. The views expressed in this publication are those of the author(s) and not
necessarily those of NHS Blood & Transplant. AstraZeneca has a governance framework and processes in place to ensure that
commercial sources have appropriate patient consent and ethical approval in place for collection of the samples for research
purposes including use by for-profit companies. The AstraZeneca Biobank in the UK is licensed by the Human Tissue Authority
(Licence No. 12109) and has National Research Ethics Service Committee (NREC) Approval as a Research Tissue Bank (RTB)
(REC No 22/NW/0102) which covers the use of the samples for this project.

Sample sizes were determined based on literature precedence for genome editing experiments (e.g. Peterka et al., 2022 Nat. Comm.)

Figure 2c ssDNA, AZD7648 n=2

Figure 2d ssDNA, AZD7648 1.25 uM n=2

Figure 2e, AZD7648 uM n=2

Supplementary Figure S4b, AZD7648 1.25 uM n=2; AURBK 5 uM n=2, Fen1 5 uM n=2

Figure 4d AZD7648 + POLQ n=2

Supplementary Figure S4b, AZD7648 1.25 uM n=2; AURBK 5 uM n=2; Fen1 5 uM n=2

Figure 5a, HEK3 OT1 ssDNA AZD7648, AZD7648+PolQi2 n=2
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Replication

Randomization

Blinding

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.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

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

All experiment were performed with cells separated into three stocks, each individually transfected with same transfection mix, recovered,
and analysed (technical replicate); or cells from separately cultured stocks were individually transfected with different transfection mix,
recovered and analysed (biological replicate), as specified in figure legends.

Mammalian cells were cultured under identical conditions, no randomization was used.

Mammalian cells used in this study were grown under identical conditions, no blinding was used.

TLR parental clone HEK-293, ATCC CRL-1573

HEK293T, Genhunter corporation Q401

HepG2, ATCC HB-8065

Jurkat, DKMZ ACC-282, or American Type Culture Collection TIB-152

hiPSC line, R-iPSC Clone J, LineID: iPS.1

Primary human CD4+ T cells were derived from blood of healthy donors recruited from the AstraZeneca voluntary blood
donation program

Cryopreserved PHH were derived from BioIVT F00995-P Lot.: VNL

Primary human CD3+ T cells were isolated from a healthy donor Leukopaks from NHS Blood and Transplant Service (NHS-BT
UK)

Detailed descriptions are available in the methods section.

Cell line identities were confirmed through STR profiling.

Cell lines were regularly tested for mycoplasma contaminations. All cells tested negative.

No commonly misidentified lines were used.

TLR screen: Medium was removed and cells were detached with Trypsin-EDTA (0.25%) (Gibco). FACS buffer (PBS (pH 7.4
(Gibco)) 1 mM EDTA (Ambion), 2% (v/v) FBS (Gibco)) and FL-4 well identification beads (AH Diagnositc) were added to the
wells and cells were transferred to 384-well round bottom plates (Corning).




