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Statistics 

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section. 

n/a Confirmed 

D D The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

D D A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly 

D D 
The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section. 

D D A description of all covariates tested

D D A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

D D 
A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)

AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals) 

□□ 

□□ 

□□ 

□□ 

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 
Give P values as exact values whenever suitable. 

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings 

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes 

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated 

Our web collection on statistics for biologists contains articles on many of the paints above. 

Software and code 

Policy information about availability of computer code 

Data analysis 

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 QQ!ky_ 

All the data supporting the findings of this study are provided on the Main Manuscript file and supplementary information. Validation reports 
were provided with the manuscript submission. Source data are provided with the paper. Atomic coordinates and structure factors for the 
reported crystal structures have been deposited in the RCSB Protein Data Bank under accession numbers and PDB entry LIG1 F635A A:T 
(8EZY), A:C (8F0C), G:T (8GKE), 8oxoG:A (8GKI) and LIG1 F872A A:T (8GIK), A:C (8GIQ), 8oxoG:A (8GJO).protein data bank accession codes 
for protein structures and structure factors are provided in Table 1 for X-ray data collection and refinement statistics. There are no 
restrictions on data availability.

Crystals were kept at 100 °K during X-ray diffraction data collection using the beamline 22-ID - the Advanced Photon Source 
T 

(APS), a U.S. Department of Energy (DOE) Office of Science user facility operated for the DOE Office of Science by Argonne National 
Laboratory under Contract No. DE-AC02-06CH11357. The information is provided in Methods and Acknowledgement.

All structures were solved through molecular replacement using PHASER with PDB entry 7SUM as the search model. Iterative 
rounds of model building in COOT and refinement with PHENIX or REFMAC5 were used to produce the final models. 3DNA was 
used for sugar pucker analysis. All structural images were drawn using PyMOL (The PyMOL Molecular Graphics System, V0.99, 
Schrödinger, LLC). Detailed crystallographic statistics are provided in Table 1. Biochemical data quantification of Figures 5-15 were 
performed by ImageQuant TL (version v8.2.0). Data analysis was performed using Graphpad Prism (Version 9.1.2 (225). 
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Life sciences study design 
All studies must disclose on these points even when the disclosure is negative. 

Sample size 

Data exclusions 

Rep I ication 

Randomization 

Blinding 

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

Study description 

Research sample 

Sampling strategy 

Data collection 

Timing 

Data exclusions 

Non-participation 

Randomization 

Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative crass-sectional, 

quantitative experimental, mixed-methods case study). 

State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic 

information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For 

studies involving existing datasets, please describe the dataset and source. 

Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to 

predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a 

rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and 

what criteria were used to decide that no further sampling was needed. 

Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, 

computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and 

whether the researcher was blind to experimental condition and/or the study hypothesis during data collection. 

Indicate the start and stop dates of data collection. if there is a gap between collection periods, state the dates for each sample 

cohort. 

If no data were excluded from the analyses, state so OR if data were excluded, provide the exact number of exclusions and the 

rationale behind them, indicating whether exclusion criteria were pre-established. 

State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no 

participants dropped out/declined participation. 

If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if 

allocation was not random, describe how covariates were controlled. 

Ecological, evolutionary & environmental sciences study design 
All studies must disclose on these points even when the disclosure is negative. 

Study description 

Research sample 

Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, 

hierarchical), nature and number of experimental units and replicates. 

Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National 

I 

I 

I 

No sample size calculation was performed. Sample sizes were chosen based on amount of the proteins and DNA substrate that 
were used in the study.

No data were excluded from the analyses. 

To ensure robust reproducibility, the data presented in Figures 5-15 of the manuscript were repeated three times. All attempts 
at replication were successful. The data in Figures 5-15 represent the average of three biologically independent experiments. 
Replicates are noted in the Figure Legend and the Method. 

Randomization was not possible because it's not applicable to the study as samples did not need to be allocated into 
individual groups.

Blinding was not possible because it's not applicable to the study because group allocation was not necessary during data 
collection or analysis.














