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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

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.

The authors declare that all data from this study are available in the paper and its Supplementary Information. Raw data for the individual measurements are
available on reasonable request. This paper uses only the Protein Data Bank (PDB ID: 6WQG [https://www.rcsb.org/structure/6WQG]) which has been mentioned in
the Methods section.

Not applicable

Not applicable

Not applicable

Not applicable

Sample size choice was based on previous studies (ref. He, X., Zhang, L., Queme, L. et al, 2018. https://doi.org/10.1038/nm.4483; Huang, J., Li,

J., Lyu, Y. et al. https://doi.org/10.1038/s41563-019-0378-4; Ni, D., Jiang, D., Kutyreff, C.J. et al. Ni, D., Jiang, D., Kutyreff, C.J. et al. ; Jiang, D.,

Ge, Z., Im, HJ. et al. https://doi.org/10.1038/s41551-018-0317-8; Deng, H., Yang, W., Zhou, Z. et al. https://doi.org/10.1038/

s41467-020-18745-6 ), not predetermined by a statistical method. Sample sizes were indicated in the legend of each Figure and

Supplementary Figure.

No data were excluded.

We confirm all attempts at replication were successful. The experiments of western blots were independently replicated at least twice, and

other experimental findings were all replicated at least 3 times independently.

All samples were randomly allocated into experimental groups.

Investigators were not blinded for nanomaterial synthesis. For in vivo experiments, the investigators were blinded to group allocation during

data collection and analysis.
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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

Antibodies
Antibodies used

Validation

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)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

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

anti-XPA (1:100, AF5336) and anti-Actin (1:1000, AA128) from Beyotime Biotechnology (Shanghai, China); anti-XPF (1:100,
OM201253) from Omnimabs (California, USA); anti cisplatin-modified DNA (dilution 1:100, GTX17412) from GeneTex (California,
USA); anti-!-H2AX (dilution 1:100, ab81299) from Abcam (Cambridge, UK); Alexan Fluor 488-conjugated rabbit anti-rat IgG (H+L)
(dilution 1:200, BA1129), Alexa Fluor 488-conjugated goat anti-rabbit IgG (H+L) (dilution 1:200, BA1127 ) and Alexa Fluor 555-
conjugated goat anti-mouse IgG (H+L) (dilution 1:200, BA1126 ) from Boster Biological Technology Co., Ltd.

anti-XPA antibody

https://www.beyotime.com/product/AF5336.htm

anti-Actin antibody

https://www.beyotime.com/product/AA128.htm

anti cisplatin modified DNA antibody

https://www.genetex.cn/Product/Detail/Cisplatin-modified-DNA-antibody-CP9-19/GTX17412

anti-XPF antibody

http://www.omnimabs.com/antibody_XPF_Antibody_H_300-OM201253.html

anti-!-H2AX antibody

https://www.abcam.cn/gamma-h2ax-phospho-s139-antibody-ep8542y-ab81299.html

L02 cells (CL-0111) and Huh7 (CL-0120) were obtained from iCell Bioscience Inc. (Shanghai, China).

Cells were identified by Short Tandem Repeat (STR) method.

The cell line was tested negative for mycoplasm contamination per suppliers.

No commonly misidentified lines were used.

BABL/c athymic nude mice (female, 2-3 weeks) were obtained from Shanghai SLAC Laboratory Animal Co., Ltd. All mice were housed
in a specific pathogen-free environment at 21±1°C and 60±5% humidity, with a 12h light-dark cycle.

Wild animals were not involved in this study.

The findings apply to both male and female animals.

Field-collected samples were not involved in this study.

All animal use and studies were performed according to the relevant ethical regulations. The procedures conducted on animals were
approved by the Institutional Animal Care and Use Committee (IACUC) of Zhejiang University (IACUC number: IACUC-s19-026, project
number: 19NGYX087Nu). The maximal tumour size/burden permitted by the IACUC is 20 mm in diameter; no mice met this criterion.
Following IACUC guidelines from Zhejiang University, weight loss of more than 20%, body conditioning score (BCS) of 2 or less, or
mice exhibiting signs of hunched posture, impaired locomotion or respiratory distress are criteria followed for prompt euthanasia.




