Supplementary information
S1. MaxQuant settings for proteomics data analysis
The retrieved raw data were analyzed by MaxQuant version 1.2.2.5 [1] with the genome sequence of P. putida KT2440 as database. The settings for MaxQuant were the following: Peptide modifications given were methionine oxidation as variable and cysteine carbamidomethylation as fixed. Further settings were first search ppm of 20, main search ppm of 6, maximum number of modifications per peptide 5, max. missed cleavages 2 and a maximum charge for the peptide of 5. Parameters for the identification were a minimum peptide length of 5 amino acids, a false discovery rate for peptides, proteins and level of modification sites of 1%. A minimum of 2 unique peptides was required for protein identification. Apart from unmodified peptides only peptides with oxidized methionine and carbamidomethylized cysteine were used for quantification. Only unique or razor peptides were chosen for use in quantification. Further miscellaneous settings included re-quantify, match between runs (time window of 2 min), label free quantification and second peptides. To analyze the sample data label free quantification (LFQ) values were used.
S2. Sunburst treemaps
Treemaps are useful for visualization of hierarchically ordered data, such as functional annotation provided by KEGG. Both rectangular [2] and voronoi-based treemaps [3] have been used for data visualization, but here we report the first use of circular (“sunburst“) treemaps for proteome data representation. Sunburst treemaps were created using a custom recursive function in R, where the size of each group sector corresponds to the number of proteins within the group, and the color encodes the output of an arbitrary function applied to the group subset, e. g. mean, median, variance or standard deviation. This sectorplot() function does not depend on R packages other than the basic ones. The source code for the function can be simply executed in R (tested with R version ≤ 2.15).
## PLOT FUNCTION
sectorplot    <- function(data, levels, exp, FUN, adjust.height=FALSE, height.inner=0.1, height.initial=0.5/length(levels), range=c(-1,1), col=NULL, border=NULL, lwd=1, labels=NA) {
# FUNCTION FOR DRAWING SECTOR
draw.sector <- function(height=0.1, a=1, segment=c(0, 2*pi), nv=30, border=NULL, col=NA, lty=1, lwd=1, draw.label=FALSE, categ, ...) {
    z <- seq(segment[1], segment[2], length=nv + 1)
    xx <- c( a * cos(z), rev((a+height)* cos(z)))
    yy <- c(a * sin(z), rev((a+height) * sin(z)))
    polygon(xx, yy, border=border, col=col, lty=lty,
    lwd=lwd, ...)
    # draw labels
    if (draw.label) {
        if (a*cos(median(z))>=0) side=1 else side= -1
        lines(    x=c((a+height)*cos(median(z)), 0.8*cos(median(z)), 0.8*side),
            y=c((a+height)*sin(median(z)), 0.8*sin(median(z)), 0.8*sin(median(z))),
            col="grey")
        text(x=0.8*side, y=0.8*sin(median(z)), labels=substring(categ, 1, 15), col="grey", pos=3+side, offset=0.2, cex=0.7)
    }
}
# CALCULATE SECTOR RANGE AND DRAW SECTOR
sector <- function(level, categ, rows.select, height.inner, height.actual, expression) {
    hits <- which(data[[levels[level]]] %in% categ)
    # Color definition
    if (is.null(col)) {color <- colorRampPalette(c("#539FD4","#8BBF09","#F1DB5B"))(length(levels))[[level]]}
    else {color <- colorRampPalette(col)(100)[1+((expression-range[1])/(range[2]-range[1])*99)]}
    draw.sector(a=height.inner,
        height=height.actual,
        segment=c(hits[1], hits[length(hits)]+1)/nrow(data)*2*pi,
        border=border, lwd=lwd, categ=categ,
        col=color, draw.label=(!is.na(labels) & levels[level]==labels))
}
# CORE FUNCTION
recur <- function(level=1, rows.select=1:nrow(data), height.inner) {
    for (categ in unique(data[rows.select,levels[level]])) {
        # DRAW SINGLE SECTOR
        expression <- FUN(data[data[[levels[level]]]==categ, exp])
        if (adjust.height) {height.actual <- height.initial+(height.initial*(expression/(range[2]-range[1])) )}
        else {height.actual <- height.initial}
        sector(level, categ, rows.select, height.inner, height.actual, expression)
        # CALL FUNCTION RECURSIVELY
        if (level!=length(levels)) { recur(level=level+1, rows.select=which(data[[levels[level]]] %in% categ), height.inner=height.inner+height.actual) }
    }
}
# FUNCTION CALL
par(mar=c(0,0,0,0))
plot(0, type="n", xlim=c(-1,1), ylim=c(-1,1), axes=FALSE)
recur(level=1, height.inner=height.inner)
# DRAW LEGEND
xcoord <- grconvertX(0, from="ndc", to="user")
ycoord <- grconvertY(1, from="ndc", to="user")
if (is.null(col)) {legend(xcoord, ycoord, legend=levels, pch=15, pt.cex=3, col=colorRampPalette(c("#539FD4","#8BBF09","#F1DB5B"))(length(levels)), xpd=NA, bty="n")}
else {legend(xcoord, ycoord, legend=seq(range[1],range[2], length.out=length(col)), pch=15, col=col, pt.cex=3, xpd=NA, bty="n")}
}
The function takes the following arguments for (graphical) adjustments:
sectorplot(data, FUN, levels, exp, adjust.height=TRUE, height.inner=0.1,
height.initial=0.5/length(levels), range=c(-1,1), col=NULL, border=NULL, 
lwd=1, labels=NA)
	Argument
	Usage

	data
	a data.frame object with hierarchical ordered data in columns

	FUN
	function applied to group sectors for color coding (like mean, median,...)

	levels
	character vector indicating column names of the data.frame

	exp
	character indicating the column with values, which are used by FUN

	adjust.height
	logical. Should the height of sectors be adjusted to exp values?

	height.inner
	numeric. Adjusts the “hole” of the innermost sector level

	height.initial
	numeric. Adjusts basic height of sectors

	range
	the range to which colors are mapped

	col
	colors to construct a color gradient (passed to colorRampPalette)

	border
	line color of sector borders

	lwd
	line width of sector borders

	labels
	character indicating which column to choose for labels


The function can be used according to the following self-contained example. First, we construct a data.frame and then visualize it using sectorplot().
The function supports only hierarchical structures where each 'mother' group has a distinct set of 'children'. Ambiguous allocation of child groups may lead to unintended results.
dat <- data.frame(A=rep(1:2, each=6), B=rep(1:4, each=3), C=sample(1:12, 12))
sectorplot(dat,
    FUN=mean, levels=c("A","B","C"),
    exp="C", labels="C",
    range=c(0,12),
    col=c("lightgrey","darkgrey","royalblue","orange","red"),
)
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