Comprehensive Analysis of DNA Methylation Data1 
(https://www.bioconductor.org/packages/release/bioc/vignettes/RnBeads/inst/doc/RnBeads.pdf) 

# Load RnBeads Package, install.packages if necessary
if (!requireNamespace("BiocManager", quietly=TRUE))
+ install.packages("BiocManager")
BiocManager::install(c("RnBeads", "RnBeads.hg38"))
library(RnBeads)
# SET UP ANALYSIS ENVIRONMENT
#define the directory structure
#setwd(".")
setwd("File_Path_to_Directory")
# Directory where your data is located
data.dir <- file.path(getwd(), "data")
datasetDir <- file.path(data.dir, "dataset")
idat.dir <- file.path(datasetDir, "idat_file_folder")
sample.annotation <- file.path(datasetDir, "Sample_Annotation_Worksheet.csv")
## Directory where the output should be written to
analysis.dir <- file.path(getwd(), "results")
## Directory where the report files should be written to
## New report directory before every new analysis
report.dir <- file.path(analysis.dir, "Name_of_Report_Directory")
rnb.initialize.reports(report.dir)
logger.start(fname=NA)
## configure analysis parameters and reporting parameters for RnBeads analyses
rnb.options(
    filtering.sex.chromosomes.removal = FALSE,
    identifiers.column = "Sample_Name",
    exploratory.correlation.qc  = FALSE,
    exploratory.intersample = FALSE,
    exploratory.region.profiles = character(0),
    exploratory.clustering ="top",
    exploratory.clustering.top.sites = 100,
    # region.types  = c("promoters", "genes", "tiling"),
    region.types = NULL,
    differential.report.sites = FALSE,
    differential.comparison.columns = NULL,
    qc = TRUE,
    qc.boxplots = TRUE,
    qc.barplots = TRUE,
    qc.negative.boxplot = TRUE,
    preprocessing = TRUE,
    normalization = NULL,
    normalization.method = "swan,
    filtering.snp = "3",
    filtering.cross.reactive = FALSE,
    filtering.greedycut = NULL,
    filtering.greedycut.pvalue.threshold = 0.05,
    filtering.missing.value.quantile = 1,
    export.to.csv = TRUE
)
# Data Import
data.source <- c(idat.dir, sample.annotation)
## Load the dataset into an RnBeadSet object
result <- rnb.run.import(data.source=data.source, data.type="infinium.idat.dir",
  +                       dir.reports=report.dir)
rnb.set <- result$rnb.set
rnb.set <- rnb.execute.import(data.source=data.source, data,
  +                            data.type="infinium.idat.dir") 
# Quality Control
## QC probes present within input data; start with IDAT files
#command (below) generates QC report (qc.html)
rnb.run.qc(rnb.set, report.dir)
## Command to generate boxplot and barplot w/ unique identifier
rnb.plot.control.boxplot(rnb.set, "BISULFITE CONVERSION I")
rnb.plot.control.barplot(rnb.set, "BISULFITE CONVERSION I.2")
## Command for negative control 
rnb.plot.negative.boxplot(rnb.set) 
# Preprocessing – Filtering and Normalization
rnb.set.unfiltered <- rnb.set
result <-rnb.run.preprocessing(rnb.set.unfiltered, dir.reports=report.dir)
rnb.set <- result$rnb.set
# Tracks and Tables
rnb.options(export.to.csv=TRUE)
rnb.run.tnt(rnb.set, report.dir) 
[bookmark: _GoBack]#Beta-values exported as CSV across all ~450,000 preprocessed probes can be subjected to #permutation analysis for significantly differentially methylated CpGs
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