Supplementary material: Rscript to get the probes positions.
# extract probes positions from Refseq annotation
lenProbes = 120
Design = 0.5
maxOverlap = 30

#get script argument

helpMessage=paste("Usage: getProbesPos.r\n
    Mandatory \n
        -A, --annot /path/to/annot.txt\t\tPath to annotation file in format:
            Gene\tstrand\tstartGene\tendGene\ttranscrit\tchrom\tidEx\tlengthExon\tstartExon\tendExon\tcodingStart\tcodingEnd
            ATM\t+\t108098351\t08236235\tNM_000051\tchr11\t1\t355\t108093558\t108093913\t-385\t-31
            ATM\t+\t108098351\t108236235\tNM_000051\tchr11\t2\t102\t108098321\t108098423\t-30\t72
            ATM\t+\t108098351\t108236235\tNM_000051\tchr11\t3\t113\t108098502\t108098615\t73\t185
        -O, --output /path/to/outputFile\t\tName of ouput BED file (.bed)\n
    Options \n
        -l, --length N\t\tInteger, length of probes [default= ",lenProbes,"]
        -D, --design F\t\tFloat, Coverage design of probes [default= ",Design,"]\n
        -M, --maxOverlap N\t\tInteger, Maximum overlap of probes [default= ",maxOverlap,"]\n
    -h, --help\t\tPrint this help message and exit\n
   You could : Rscript getProbesPos.r -A ./annot.txt.txt -O ./probesCoord.bed",sep="")

argsFull <- commandArgs()

Rscript <- argsFull[1]

scriptPath=dirname(normalizePath(sub("--file=","",argsFull[substr(argsFull,1,7)=="--file="])))
if (length(which(argsFull=="--args"))==0){message(helpMessage);q(save = "no")}

args = argsFull[(which(argsFull=="--args")+1):length(argsFull)]

if (length(args)<4){message(helpMessage);stop("Not enought arguments")}

i=1
while (i <= length(args)){
    if(args[i]=="-A"|args[i]=="--annot"){
        inputFile=normalizePath(args[i+1]);i = i+2
    }else if(args[i]=="-O"|args[i]=="--output"){
        outputFile=args[i+1];i = i+2
    }else if(args[i]=="-l"|args[i]=="--length"){
        lenProbes=as.numeric(args[i+1]);i = i+2
    }else if(args[i]=="-D"|args[i]=="--design"){
        Design=as.numeric(args[i+1]);i = i+2
    }else if(args[i]=="-M"|args[i]=="--maxOverlap"){
        maxOverlap=as.numeric(args[i+1]);i = i+2
    }else if(args[i]=="-h"|args[i]=="--help"){
        message(helpMessage);stop()
    }else{
        message(paste("********Unknown option:",args[i],"\n"));message(helpMessage);stop()
    }
}

# Launch analysis

probeSpacer = lenProbes*((1-Design)/Design)
message(paste("Probes length:",lenProbes,"- Space between probes:",probeSpacer))

annot = read.table(inputFile, header=TRUE,sep="\t")

transcrit = unique(annot$transcrit)

allProbes_chr = NULL
allProbes_start = NULL
allProbes_end = NULL
allProbes_name = NULL
allProbes_score = NULL
allProbes_strand = NULL

for(i in transcrit){
    tmpAnnot = annot[annot$transcrit==i,]
    strand = as.character(tmpAnnot$strand[1])
    chr = as.character(tmpAnnot$chrom[1])
    gene = as.character(tmpAnnot$Gene[1])

    if(strand=="+"){
        tmpAnnot = tmpAnnot[order(tmpAnnot$idEx,decreasing=TRUE),]
        j=0
        endProbes = NULL
        startProbes = NULL
        lengthSkipEx = 0
        while(j<nrow(tmpAnnot)){
            j = j+1
            startEx = tmpAnnot$startExon[j]
            endEx = tmpAnnot$endExon[j]
            lengthEx = tmpAnnot$lengthExon[j]
            # get probes in 3 UTR
            if(j == 1){
                nProbes1 = length(endProbes)
                endProbes = endEx
                startProbes = endProbes - lenProbes
                # get all probes for same exon
                while(min(startProbes) > startEx){
                    endProbes = c(startProbes[1]-probeSpacer,endProbes)
                    startProbes = c(endProbes[1]-lenProbes,startProbes)
                }
                nProbes2 = length(endProbes)
                if(nProbes2>1){
                    endProbes = endProbes [-1]
                    startProbes = startProbes[-1]
                }
            }else{
                # get all probes for same exon
                firstIter = TRUE
                nProbes1 = length(endProbes)
                while(min(startProbes) > startEx){
                    if(firstIter){
                        endProbes = c(endEx-(probeSpacer-diff),endProbes)
                        startProbes = c(endProbes[1]-lenProbes,startProbes)
                    }else{
                        endProbes = c(startProbes[1]-probeSpacer,endProbes)
                        startProbes = c(endProbes[1]-lenProbes,startProbes)
                    }
                    firstIter = FALSE
                }
                endProbes = endProbes [-1]
                startProbes = startProbes[-1]
                nProbes2 = length(endProbes)
            }
            # get diff between last probes and exon start
            if(nProbes2>nProbes1){ # check if new probe was added
                lengthSkipEx = 0
                diff = startProbes[1] - startEx
                if(diff>probeSpacer){diff = probeSpacer}
            }else{ # skip exon
                lengthSkipEx = lengthSkipEx + lengthEx
                if(lengthSkipEx > probeSpacer){
                    diff=probeSpacer
                }else{
                    diff=probeSpacer - lengthSkipEx
                }
            }
        }
    }else if(strand=="-"){
        j=0
        endProbes = NULL
        startProbes = NULL
        lengthSkipEx = 0
        while(j<nrow(tmpAnnot)){
            j = j+1
            lengthEx = tmpAnnot$lengthExon[j]
            startEx = tmpAnnot$startExon[j]
            endEx = tmpAnnot$endExon[j]
            # get probes in 3 UTR
            if(j == 1){
                nProbes1 = length(endProbes)
                endProbes = endEx
                startProbes = endProbes + lenProbes
                # get all probes for same exon
                while(max(startProbes) < startEx){
                    endProbes = c(startProbes[1]+probeSpacer,endProbes)
                    startProbes = c(endProbes[1]+lenProbes,startProbes)
                }
                nProbes2 = length(endProbes)
                if(nProbes2>1){
                    endProbes = endProbes [-1]
                    startProbes = startProbes[-1]
                }
            }else{
                # get all probes for same exon
                firstIter = TRUE
                nProbes1 = length(endProbes)
                while(max(startProbes) < startEx){
                    if(firstIter){
                        endProbes = c(endEx+(probeSpacer-diff),endProbes)
                        startProbes = c(endProbes[1]+lenProbes,startProbes)
                    }else{
                        endProbes = c(startProbes[1]+probeSpacer,endProbes)
                        startProbes = c(endProbes[1]+lenProbes,startProbes)
                    }
                    firstIter = FALSE
                }
                endProbes = endProbes [-1]
                startProbes = startProbes[-1]
                nProbes2 = length(endProbes)
            }
            # get diff between last probes and exon start
            if(nProbes2>nProbes1){ # check if new probe was added
                lengthSkipEx = 0
                diff = startEx - startProbes[1]
                if(diff>probeSpacer){diff = probeSpacer}
            }else{ # skip exon
                lengthSkipEx = lengthSkipEx + lengthEx
                if(lengthSkipEx > probeSpacer){
                    diff=probeSpacer
                }else{
                    diff=probeSpacer - lengthSkipEx
                }
            }
        }
    }
    allProbes_chr = c(rep(chr,length(endProbes)),allProbes_chr)
    allProbes_start = c(startProbes,allProbes_start)
    allProbes_end = c(endProbes,allProbes_end)
    allProbes_name = c(rep(paste(gene,i,sep="_"),length(endProbes)),allProbes_name)
    allProbes_score = c(rep(100,length(endProbes)),allProbes_score)
    allProbes_strand = c(rep(strand,length(endProbes)),allProbes_strand)
}

probesBED = data.frame(chrom = allProbes_chr,
                    start = round(allProbes_start,0),
                    end = round(allProbes_end,0),
                    name = allProbes_name,
                    score = allProbes_score,
                    strand = allProbes_strand)

# Remove duplicates
tmp = paste0(allProbes_chr,allProbes_start,allProbes_end)
probesBED = probesBED[!duplicated(tmp),]

# Check overlapp

for(i in 1:nrow(probesBED)){
    strand  = probesBED$strand[i]
    chr  = probesBED$chrom[i]
    start  = probesBED$start[i]
    end  = probesBED$end[i]
    tmpProbes = probesBED[-i,]
    if(strand=="+"){
        endOther = tmpProbes$end[tmpProbes$chrom==chr & tmpProbes$start < end]
        if(length(endOther)== 0 ){
            score = 0
        }else{
            score=endOther - start
            score[score>lenProbes] = score[score>lenProbes] - lenProbes
            score = max(score)
            if(score<0){score=0}
        }
    }else{
        endOther = tmpProbes$end[tmpProbes$chrom==chr & tmpProbes$start > end]
        if(length(endOther)== 0 ){
            score = 0
        }else{
            score=start - endOther
            score[score>lenProbes] = score[score>lenProbes] - lenProbes
            score = max(score)
            if(score<0){score=0}
        }
    }
    probesBED$score[i] = score
}

probesBED = probesBED[probesBED$score < maxOverlap,]

# change coordinates for reverse gene
tmpStart = probesBED$start[probesBED$strand=="-"]
tmpEnd = probesBED$end[probesBED$strand=="-"]
probesBED$start[probesBED$strand=="-"] = tmpEnd
probesBED$end[probesBED$strand=="-"] = tmpStart

listGene = NULL

for(i in probesBED$name){
    listGene = c(unlist(strsplit(i,"_",fixed=TRUE))[1],listGene)
}

t = table(listGene)

write.table(t,sub(".bed","_resume.txt",outputFile),row.names=FALSE,sep="\t",quote=FALSE)

[bookmark: _GoBack]write.table(probesBED,outputFile,sep="\t",col.names=FALSE,row.names=FALSE,quote=FALSE)
