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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.
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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
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Sample size

Data exclusions

Replication

0.1.0), dbscan (version 1.2-0), clusterSim (version 0.51-3), stats (version 4.2.1), MGMM (version 1.0.1.1), Rtsne (version 0.17), Seurat (version
5.0.3), scRNAseq (version 2.20.0), ggplot2 (version 3.5.1), egg (version 0.4.5), uwot (version 0.2.2), viridis (version 0.6.5), Rfast (version 2.1.4),
parallel (version 4.2.1), FNN (version 1.1.4.1).

The datasets used in this study are publicly available and can be accessed through the following sources. The CIFAR-10 dataset used in this study is available at
https://www.cs.toronto.edu/~kriz/cifar.html. The Describable Textures dataset used in this study is available at https://www.robots.ox.ac.uk/~vgg/data/dtd/. The
pretrained ResNet-18 model is available at Hugging Face https://huggingface.co/edadaltocg/resnet18\_cifar10. The mouse brain single-cell ATAC-seq data can be
downloaded from Figshare https://doi.org/10.6084/m9.figshare.12420968. Mouse embryonic stem cell differentiation data is available with NCBI GEO accession
code GSE98664, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE98664. The single-cell RNA-seq dataset generated from PBMCs treated with interferon-
beta is available from the R package Seurat (version 5.0.3) under the name ifnb, and is also available with NCBI GEO accession code GSE96583 https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE96583. The single-cell RNA-seq data of human pancreatic tissues is available from the smartseq2 dataset in the R
package Seurat (version 5.0.3) under the name panc8, and is also available in EMBL-EBI with accession code E-MTAB-5061 https://www.ebi.ac.uk/biostudies/
arrayexpress/studies/E-MTAB-5061. Mouse mammary epithelial single-cell data is available from the R package scRNAseq (version 2.20.0) under the name \texttt
{BachMammaryData}, and is also available with NCBI GEO accession code GSE106273 https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE106273. The
computer code and the processed data are available on GitHub https://github.com/zhexuandliu/MapContinuity-NE-Reliability and on Zenodo https://
doi.org/10.5281/zenodo.15384394.
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Sample sizes were not calculated beforehand. We used publicly available datasets. The sample sizes of individual datasets are provided in
Supplementary File Table 1.

Our analysis of mouse embryonic stem cell differentiation dataset, the mouse brain single-cell ATAC-seq dataset, and the mouse mammary
epithelial cell dataset in Section "Use case 2: enhancing interpretation of single-cell data" included all samples from the original datasets
without exclusions. In the analysis of CIFAR-10 and Describable Texture datasets, we applied random subsampling. We also randomly
subsampled the datasets listed in Supplementary File Table S2 to create datasets of different sample sizes to empirically verify the LOO
assumption.

We replicated the success of our methods by verifying its success on multiple datasets. Each experiment was performed independently.




