One-stop to manage the environment of tools/scripts and databases
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK92][bookmark: OLE_LINK318][bookmark: OLE_LINK319][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK120][bookmark: OLE_LINK121][bookmark: OLE_LINK124]We integrated multiple popular command line tools (e.g. conda and spack) with wrapped R functions and extra R functions to facilitate the deployment and management of the diverse analytical environment (Figure 1). The extra R functions are provided by BioInstaller and the R packages (e.g. https://cran.r-project.org/package=configr and https://cran.r-project.org/package=rvest). An integrated Shiny dashboard page is also available for users, which support one-stop to deploy massive bioinformatics resources (e.g. the reference genome, annotation databases, gene sets, etc.) and to export the installed or downloaded resources (e.g. R packages, Python packages, conda packages, etc.) (Table 1). Query and export of local and online databases (e.g. Pubmed and Datasets2tools) (Torre et al. 2018) with formatted tables are supported by BioInstaller that now not all web service provided the convenient interfaces to get the formatted table.
[bookmark: OLE_LINK96][bookmark: OLE_LINK97]Massive bioinformatics tools or scripts are using the source code (e.g. .py, pl) to store the data analysis required information , such as URLs and versions of source code and databases (e.g. https://sourceforge.net/projects/fusioncatcher/files/bootstrap.py), which will reduce the reusability and compatibility for other programming platforms. Using the pre-defined files (e.g. TOML format meta databases and the plugins containing the R commands) and functions of BioInstaller, users can integrate these TOML format files storing the URLs of required tools or databases into their own pipelines.  
Plugin system of Shiny applications based on TOML files
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26]The functions customize of de novo Shiny applications are still relatively complicated that lack a plugin management and setting system similar to Galaxy (Afgan et al. 2016) or other cloud computing platforms such as Dnanexus (https://www.dnanexus.com/) and illumine BaseSpace (https://basespace.illumina.com/). Here, we implemented a lightweight plugins management and the setting module, which simultaneously includes the Shiny graphics interface and YAML editor to manage the plugins and global variables used by BioInstaller and its plugins. Several R packages (e.g. annovarR, Maftools, clusterProfiler, CEMiTool) (Mayakonda & Koeffler 2016; Russo et al. 2018; Yu et al. 2012), command line tools (e.g. VEP, vcfanno, ANNOVAR) (McLaren et al. 2016; Pedersen et al. 2016; Wang et al. 2010), online APIs (e.g. Pubmed, Datasets2Tools) (Torre et al. 2018), and custom functions (e.g. creating pre-defined bioinformatics data analysis directory tree) have been wrapped by BioInstaller plugins (https://github.com/JhuangLab/BioInstaller/tree/master/inst/extdata/config/shiny and https://github.com/JhuangLab/annovarR/tree/master/inst/extdata/config).
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