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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

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

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.

UCSC Genome Browser BLAT, version 438, https://genome.ucsc.edu/cgi-bin/hgBlat

Repbase CENSOR, version 4.2.22, https://www.girinst.org/censor/

FlowJo, version 10.8.1, https://www.flowjo.com/solutions/flowjo/downloads/

CytExpert, version 2.5, https://www.beckman.com.au/flow-cytometry/research-flow-cytometers/cytoflex/

SciPy, version 1.4.1, https://scipy.org/

Seaborn, version 0.9, https://seaborn.pydata.org/

All Oxford Nanopore Technologies and Illumina sequencing data generated by this study were deposited in the European Nucleotide Archive (ENA) under project
PRJEB20569 (https://www.ebi.ac.uk/ena/browser/view/PRJEB20569). Gene promoter coordinates were obtained from the Eukaryotic Promoter Database (https://
epd.epfl.ch/) and reference TE coordinates were defined by the UCSC Genome Browser RepeatMasker track (https://hgdownload.soe.ucsc.edu/goldenPath/mm10/)

No statistical method was used to predetermine sample size. Experiments were performed to at least obtain biological triplicate data. 9
primary cell types were obtained from 3 animals and reprogrammed to miPSCs (n=3 from each cell type apart from astrocytes (n=2)). Mouse
embryonic fibroblasts were used to generate an additional cohort of 18 single-cell miPSC clones, and 12 bulk-reprogrammed miPSC
populations. These sample sizes were chosen to, firstly, obtain biological triplicates and, secondly, to generate the largest possible dataset
given practical limitations.

No data were excluded from the analyses. Insufficient astrocyte-derived miPSCs were obtained from animal A172 to perform a genomic
analysis for that one sample.

Genomic analyses involved at least independent triplicates of miPSC lines as outlined in the Sample Size section. All de novo retrotransposon
insertions detected by whole genome sequencing were assayed by PCR and capillary sequencing, and considered validated if amplified as an
on-target product at least one. Retrotransposition reporter assays were conducted in triplicate and generated consistent results across
replicates.

The experiments were not randomized. The study did not involve randomized samples.

The investigators were not blinded to sample identity during sample selection, collection or analysis. No analysis involved subjective
observations, and the same analysis approach was applied to samples in different groups, for example where lamivudine-treated miPSCs were
compared to control miPSCs.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used The following antibodies were used to purify primary cell types:

CD5 (BD Biosciences, Cat#: 553020) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/553020_base/pdf/553020.pdf

B220 (BD Biosciences, Cat#: 557669) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/557669_base/pdf/557669.pdf

TER-119 (BD Biosciences, Cat#: 557915) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/557915_base/pdf/557915.pdf

Sca-1 (Biolegend, Cat#: 122519) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/pacific-blue-anti-mouse-ly-6a-e-sca-1-
antibody-3901?pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=Pacific%20Blue%E2%84%A2%
20anti-mouse%20Ly-6A/E%20(Sca-1)%20Antibody.pdf&v=20170220122420

cKit (BD Biosciences, Cat#: 553356) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/553356_base/pdf/553356.pdf

SSEA1 (Thermo Fisher Scientific, Cat#: 13-8813-82) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=13-8813-82

Gr-1 (Biolegend, Cat#: 108423) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/apc-cyanine7-anti-mouse-ly-6gly-6c-gr-1-
antibody-3935?pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=APC/Cyanine7%20anti-mouse%
20Ly-6G/Ly-6C%20(Gr-1)%20Antibody.pdf&v=20220928092644

Mac1 (Biolegend, Cat#: 101207) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/pe-anti-mouse-human-cd11b-antibody-349?
pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=PE%20anti-mouse/human%20CD11b%
20Antibody.pdf&v=20220831123135

Streptavidin (BD Biosciences, Cat#: 557598) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/557598_base/pdf/557598.pdf

CD31 (Thermo Fisher Scientific, Cat#: 11-0311-81) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=11-0311-81

CD45 (Thermo Fisher Scientific, Cat#: 11-0451-81) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=11-0451-81

Thy-1.2 (Thermo Fisher Scientific, Cat#: 17-0902-81) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=17-0902-81

EpCAM (Thermo Fisher Scientific, Cat#: 48-5791-82) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=48-5791-82

TER-119 (BD Biosciences, Cat#: 560509) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/560509_base/pdf/560509.pdf

MHC Class II (Biolegend, Cat#: 107620) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/pacific-blue-anti-mouse-i-a-i-e-
antibody-3136?pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=Pacific%20Blue%E2%84%A2%
20anti-mouse%20I-A/I-E%20Antibody.pdf&v=20220914123035

CD24 (Thermo Fisher Scientific, Cat#: 25-0242-82) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=25-0242-82
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

EphrinB2 (BD Biosciences, Cat#: 743763) https://www.bdbiosciences.com/content/bdb/paths/generate-tds-document.ca.743763.pdf

Alexa Fluor 555 polyclonal (Thermo Fisher Scientific, Cat#: A-31570) https://www.thermofisher.com/order/genome-database/
dataSheetPdf?producttype=antibody&productsubtype=antibody_secondary&productId=A-31570

Glast1 (Miltenyi Biotec, Cat#: 130-098-803) https://www.miltenyibiotec.com/upload/assets/dataSheet_p5032_eng_GBR.pdf

CD133 (Thermo Fisher Scientific, Cat#: 12-1331-80) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=12-1331-80

CD45 (BD Biosciences, Cat#: 552848) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/552848_base/pdf/552848.pdf

CD31 (Thermo Fisher Scientific, Cat#: 25-0311-82) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=25-0311-82

GoH3 (Abcam, Cat#: ab95703) https://www.abcam.com/pe-integrin-alpha-6-antibody-goh3-ab95703.pdf

CD104 (Biolegend, Cat#: 123605) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/fitc-anti-mouse-cd104-antibody-4491?
pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=FITC%20anti-mouse%20CD104%
20Antibody.pdf&v=20220121043308

CD34 (Thermo Fisher Scientific, Cat#: 13-0341-85) https://www.thermofisher.com/order/genome-database/dataSheetPdf?
producttype=antibody&productsubtype=antibody_primary&productId=13-0341-85

CD45 (BD Biosciences, Cat#: 557659) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/557659_base/pdf/557659.pdf

EpCAM (Biolegend, Cat#: 118214) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/apc-anti-mouse-cd326-ep-cam-
antibody-4974?pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=APC%20anti-mouse%20CD326%
20(Ep-CAM)%20Antibody.pdf&v=20220913063022

CD45 (BD Biosciences, Cat#: 563891) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/563891_base/pdf/563891.pdf

CD31 (BD Biosciences, Cat#: 563089) https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/563089_base/pdf/563089.pdf

APC-Streptavidin (Biolegend, Cat#: 405207) https://d1spbj2x7qk4bg.cloudfront.net/en-us/products/apc-streptavidin-1470?
pdf=true&displayInline=true&leftRightMargin=15&topBottomMargin=15&filename=APC%20Streptavidin.pdf&v=20220609105935

Validation information for each of these antibodies is available from the manufacturer, and via the links provided alongside the above
list of antibodies used.

HeLa-JVM, a HeLa sub line, was obtained from the laboratory of John V. Moran.

None of the cell lines were authenticated.

Cells were tested for mycoplasma contamination and returned a negative result.

No commonly misidentified cell lines were used in the study.

Induced pluripotent stem cells were generated from adult (animal A67: female, 57 days; animal A82: female, 50 days; animal A172
female, 39 days) and embryonic (E13.5) Oct4GFP-OKSM-M2rtTA doxycycline inducible reprogrammable mice on a B6/129S4
background (Stadtfeld et al., 2010) as described in the Methods.

The study did not involve wild animals.

The study did not involve samples collected from the field.




