Additional file 1.
R packages used in the IndepMR Shiny application.
File format: .docx
Title of data: List of R packages used in the development of the IndepMR Shiny application.
Description of data: This file lists all R packages loaded and used within the IndepMR Shiny application source code (global.R and all R/ module scripts), together with the functional category of each package and a brief description of its role in the application (e.g. data import/export, data manipulation, Mendelian randomization analysis, or visualization).
	R Package
	Category
	Purpose in the IndepMR Application

	shiny
	Application framework
	Core framework used to build the interactive web application, including UI layout and server-side reactivity.

	DT
	Data display
	Renders interactive, sortable, and searchable data tables (DataTables) throughout the application.

	dplyr
	Data manipulation
	Used for filtering, joining, grouping, and summarising datasets (e.g. GWAS Catalog and OpenGWAS tables).

	stringr
	Data manipulation
	String trimming, pattern matching, and text cleaning of study accessions, cohort names, and ancestry terms.

	readxl
	Data import
	Reads Excel (.xlsx) source files, including the merged GWAS/OpenGWAS dataset and ancestry grouping files.

	openxlsx
	Data export
	Writes Excel workbooks for downloadable results (MR estimates, sensitivity analyses, SNP effect tables).

	DiagrammeR
	Visualization
	Generates the causal diagram visualisation used in the mediation analysis module (Tab 5).

	sf
	Spatial data
	Handles simple features (spatial vector data) supporting ancestry/geographic mapping functionality.

	rnaturalearth
	Spatial data
	Provides base world map geometries used alongside sf for ancestry/geographic visualisation.

	ggplot2
	Visualization
	Produces static plots, including MR scatter, forest, leave-one-out, and funnel plots.

	plotly
	Visualization
	Adds interactivity to selected plots within the application.

	TwoSampleMR
	MR analysis
	Core two-sample Mendelian randomization package (MRC-IEU, University of Bristol); instrument extraction, harmonisation, MR estimation, and sensitivity analyses.

	ieugwasr
	MR analysis
	Interfaces with the IEU OpenGWAS API for retrieval of SNP-level summary statistics and LD information.

	MVMR
	MR analysis
	Performs multivariable Mendelian randomization (MVMR) analyses (Tab 5).

	grid
	Graphics (base R)
	Low-level graphics engine underlying ggplot2 and grid-based plot arrangement.

	gridExtra
	Graphics
	Arranges multiple grid/ggplot2 plots into combined layouts for export.

	digest
	Utility
	Generates hash keys used for the application's result-caching system.

	tibble
	Data manipulation
	Provides the modern data-frame structure used internally for cleaner printing and type consistency.

	remotes
	Package management
	Supports installation of packages (e.g. TwoSampleMR, MVMR) directly from GitHub sources.

	tools
	Utility (base R)
	Base R utility functions used for file path and file-type handling.

	grDevices
	Graphics (base R)
	Base R graphics device functions used when exporting plots to PDF.



