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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

Replication

Randomization

Blinding

- RCTD, or Spacexr (version 2.2.0)

All datasets used here are previously published and publicly available:

Raw mRNA counts, log-transformed mRNA counts, and spatial coordinates of the melanoma data were obtained from https://github.com/msto/spatial-datasets;
Raw mRNA counts and spatial coordinates of the intestine data were obtained from https://simmonslab.shinyapps.io/FetalAtlasDataPortal/, GEO: GSE158328
[https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE158328],

Raw mRNA counts and spatial coordinates of the SVZ data were obtained from https://github.com/CaiGroup/seqFISH-PLUS.

Pre-processed datasets have been deposited at https://figshare.com/s/e62f3537ab56de2ce4ab. For easier reuse, we also included them in the SpatialDM Python
package spatialdm.dataset module as follows,

spatialdm.datasets.melanoma()

spatialdm.datasets.intestine(sample = ”A1”)

spatialdm.datasets.SVZ().

The ligand-receptor databases are available from CellChat repository (https://github.com/sqjin/CellChat/tree/master/data).

N/A

N/A

N/A

N/A

We used 3 datasets for demonstrating our methods, with sample sizes on spots ranging from 281 to 2649. For testing differential
communication in Fig. 4, we have 2 samples (biological replicates) in adult and 4 samples in foetus.

No data were excluded from analysis.

All attempts at replication of data analysis were successful. >=3 replications for real data and simulated data have been performed. No
replication of experimental data was performed since we did not collect any experimental data.

Randomization usually applies to studies involving participants , cells, or animals. Randomization of samples is not applicable to our study as
we do not collect any experimental data.

Similar to the reasons above, blinding was not relevant to our study as we report an analysis software as main finding




