Supplementary M&M

TCGA Analysis
We used the data from the Breast Invasive Carcinoma (TCGA, Provisional and TCGA Nature 2012), available at http://www.cbioportal.org/ (Gao et al, 2013; Cerami et al, 2012), with 1105 and 825 patients samples respectively.
The analysis was performed using R language. Attached below.


Briefly:
mRNA expression data: mRNA expression values (RNASeq V2 RSEM) of BRCA1 and PLK1 from TCGA provisional database, selecting only sample from primary tumors (n: 1093).  A base-2 logarithm logarithmic transformation was performed.
Markers: data related to ER, PR and HER2 receptors were acquired from the TCGA provisional and TCGA Nature 2012 databases. Only samples tagged as positive or negative for each receptor were considered for the analysis to avoid conflicts with mislabeled samples.  mRNA expression data and Makers data were fused in a final table for each patient.
Statistical analysis is shown in the following table:
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Automated analysis of Flow cytometry data
We developed a script using R to automatically import and analyze all the data from the screenings. Script attached below. 
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Script1(ScreeningAnalysis).R
#Supplementary Materials
#Script 1: Flow Cytometry data analysis
#Load required packages
library(xlsx)
library(ggplot2)
library(grid)
library(gridExtra)
#Set working directory (with attune .csv files)
setwd("../rawData")

#0)SET SOME PARAMETERS (add it to data.frame)####
Parameters<-as.data.frame(matrix(nrow = 5, ncol = 2,
                                 dimnames = list(c("References","Targets",
                                                   "ControlWells","n.sd.fold",
                                                   "n.sd.dif"),
                                                 c("BRCA1","BRCA2"))),
                          stringsAsFactors = F)
#Define References and Target files
Parameters[1,]<-"referencias pkisglaxo exp 0.1"
Parameters[2,]<-"TargetsAndMolecules"
#Define controls wells if not specified in Reference file
Parameters[3,]<-NA #If necesary, put control well name in a vector: c("A1","B5",...)
#set number of deviation standar for threshold calculus
Parameters[c(4,5),]<-5
#0)OK####

#1)BIND CYTOMETRY .csv FILES####
temp<- list.files(path=getwd(), pattern="*.csv")
temp<-gsub(".csv","",temp)

#Loop for process each file 
tabla.salida<-data.frame()
for (i in 1:length(temp)){
  archivo<-temp[i]
  #Open .csv file
  t.archivo<-read.table(paste0(temp[i],".csv"), header = T,sep=",",comment.char = "",
                        na.strings = "N/A")
  print(paste0("procesando ",temp[i]))
  #Delete extra columns (for different attune software version) if necesary
  t.archivo$Sample<-NULL
  t.archivo$Compensation.Source<-NULL
  t.archivo$Volume<-NULL
  #Change column order
  t.archivo<-t.archivo[,c(4,7:27)]
  #Rename columns
  columnas<-c("Filename",	"Gate",	"X Parameter",	"Y Parameter",	"Count",
              "Concentration","%Total",	"%Gated",	"X Mean",	"Y Mean",	"X Median",
              "Y Median",	"X Peak", "Y Peak",	"X SD",	"Y SD",	"X %CV",	"Y %CV",
              "X rSD",	"Y rSD",	"X %rCV", "Y %rCV")
  colnames(t.archivo)<-columnas
  #Rename the Gates
  Gate.SCR<-c("-/-","CD39-PerCP-/CD3-APC-Cy7-","CD3-APC-Cy7-/CD39-PerCP-")
  Gate.B1<-c("-/+","CD39-PerCP-/CD3-APC-Cy7+","CD3-APC-Cy7+/CD39-PerCP-")
  Gate.B2<-c("+/-","CD39-PerCP+/CD3-APC-Cy7-","CD3-APC-Cy7-/CD39-PerCP+")
  t.archivo$Gate<-as.character(t.archivo$Gate)
  t.archivo[t.archivo$Gate%in%Gate.SCR,]$Gate<-"SCR"
  t.archivo[t.archivo$Gate%in%Gate.B1,]$Gate<-"B1"
  t.archivo[t.archivo$Gate%in%Gate.B2,]$Gate<-"B2"
  
  ###Define if is BRCA1 or BRCA2
  # concentracion<-0
  SCR<-subset(t.archivo, t.archivo$Gate=="SCR")
  B1<-subset(t.archivo, t.archivo$Gate=="B1")
  B2<-subset(t.archivo, t.archivo$Gate=="B2")
  if (sum(B1$Count)>sum(B2$Count)){
    salida<-merge(SCR, B1, by.x="Filename", by.y="Filename", all=T)
    salida<-data.frame("BRCA1","",0,salida[,1],
                       salida$Count.x,salida$Count.y,
                       salida$`%Gated.x`, salida$`%Gated.y`)
    colnames(salida)<-c("BRCA","placa","concentracion","pocillo","SCR count","BRCA count",
                        "SCR %", "BRCA %")
  }else if (sum(B1$Count)<sum(B2$Count)){
    salida<-merge(SCR, B2, by.x="Filename", by.y="Filename", all=T)
    salida<-data.frame("BRCA2","",0,salida[,1],
                       salida$Count.x,salida$Count.y,
                       salida$`%Gated.x`, salida$`%Gated.y`)
    colnames(salida)<-c("BRCA","placa","concentracion","pocillo","SCR count","BRCA count",
                        "SCR %", "BRCA %")
  }
  
  #Clean well name
  salida$pocillo<-gsub(".fcs","",salida$pocillo)
  #Name plate
  salida$placa<-strsplit(archivo, " ")[[1]][1]
  #Bind one table at a time
  tabla.salida<-rbind(tabla.salida,salida)
}
#Clean environment
rm(list=setdiff(ls(), c("Parameters","tabla.salida")))
#1)OK####  

#2)CALCULATIONS AND ALLOCATION OF REFERENCES AND TARGETS####
t.archivos<-tabla.salida
#Select valid plates names
placas<-levels(as.factor(t.archivos$placa))
#Define References and Target files
referencias<-Parameters[1,1]
Targets<-Parameters[2,1]
#Define controls wells if not specified in Reference file
controles=Parameters[3,1]
#Define numbers of standar deviation wanted for treshold
desvio<-3

#Open REFERENCE table and edit some variables
t.referencias<-read.xlsx2(paste0(referencias,".xlsx"),header = T, sheetIndex = 1,
                            colClasses = c(rep("character",3),"numeric",rep("logical",2)))
t.referencias$num.cels<-NA
t.referencias$vol<-NA
#Clean some variables
t.referencias$Barcode<-gsub(" ", "", t.referencias$Barcode, fixed = TRUE)
t.referencias$Regno<-gsub(" ", "", t.referencias$Regno, fixed=T)
t.referencias$Barcode<-toupper(t.referencias$Barcode)
  
#Open TARGET table and edit some variables
t.Targets<-read.xlsx2(paste0(Targets,".xlsx"),header = T, sheetIndex = 1)[,c(1,3,2,4)]
t.Targets$Regno<-gsub(" ","", t.Targets$Regno)
#Clean duplicated rows
if(sum(duplicated(t.Targets))>0){
  print("Some duplicated rows in Target table. Deleting it...")
  print(t.Targets[duplicated(t.Targets),])
  t.Targets<-t.Targets[!duplicated(t.Targets),]
}
  
#LOOP START###
#Process one plate at a time for each gene.
#Select valid genes names=c("BRCA1","BRCA2")
BRCAn<-levels(t.archivos$BRCA)
#make a empty data.frame (t.salida) to load data
t.salida<-data.frame()
#Loop 1 (for each gene name)
for (j in 1:length(BRCAn)){
  #make temporal table (tabla) with one gene at a time
  tabla<-t.archivos[t.archivos$BRCA==BRCAn[j],]
  #Loop 1.1 (for each plate)
  for (i in 1:length(placas)){#Associate plates (one at a time) to TARGETS and REFERENCES
    #make temporal table (salida) with one plate at a time
    salida<-subset(tabla, tabla$placa==placas[i])
    #Take first value from temporal table
    mayusculas<-toupper(salida[1,2])
    #make temporal table (t.ref) with references matching plate name
    t.ref<-subset(t.referencias, t.referencias$Barcode==mayusculas)[,-1]
    #Check if valid
    if (nrow(t.ref)==0){
      stop(paste0("La placa ",mayusculas," no posee registros en la tabla de 
referencias utilizada
                  Proceso detenido. Renombre el archivo como '", mayusculas,
                  "(No).csv' para excluirlo del análisis"))
    }
    #Merge data tables (salida and t.ref) in new temporal table (t.x)
    t.x<-merge(salida,t.ref, by.x="pocillo", by.y="Well", all=T)
    #Change column order and rename it
    t.y<-cbind(t.x[,2],t.x[,3], t.x[,1],t.x[,9], t.x[,10:12], t.x[,5:8])
    colnames(t.y)<-c("BRCA","placa", "pocillo", "referencia","conc", "NumCels", "Vol" ,
                     colnames(t.y)[8:11])
    
    #Define controls
    # if(is.null(controles)){
    if(is.na(controles)){
      ctr<-t.ref[toupper(t.ref$Regno)%in%c("CONTROL","CONTROLES","CNT","CNTS"),]
      ctr<-as.character(ctr$Well)
      print (paste0(length(ctr)," controles utilizados de la tabla de referencias: ",
                    paste0(as.character(ctr),collapse = ",")))
    }else{
      ctr<-controles
      print(paste0("Se utilizaron ",length(ctr)," controles definidos manualmente: ",
                   paste0(as.character(ctr),collapse = ",")))
    }
    #Select control rows and make temporal table (ctrl)
    ctrl<-t.y[which(t.y$pocillo %in% ctr),]
    
    ######################################
    #CALCULATIONS AND ADITIONAL COLUMNS####
    #mean and standart deviation of some variables
    media_count_SCR<-mean(ctrl$`SCR count`)
    media_count_B<-mean(ctrl$`BRCA count`)
    media_SCR<-mean(ctrl$`SCR %`)
    media_B<-mean(ctrl$`BRCA %`)
    desvio_B<-sd(ctrl$`BRCA %`)
    #treshold value
    treshold<-media_B-(desvio*desvio_B)
    #Fold for controls
    fold_cont<-(media_SCR/media_B)-1
    
    
    #Add new columns to t.y table
    t.y<-cbind(t.y,"media menos 3sd"=treshold,"media%SCR"=media_SCR,"media%B"=media_B,
               "fold controles"=fold_cont)
    t.y<-cbind(t.y,"fold tratamientos"=(t.y$`SCR %`/t.y$`BRCA %`)-1)
    t.y<-cbind(t.y,"fold"=(t.y$`fold tratamientos`-t.y$`fold controles`))
    t.y<-cbind(t.y,"media count SCR"=media_count_SCR,"media count B"=media_count_B)
    t.y<-cbind(t.y,"SCRsurvival"=(t.y$`SCR count`*100/media_count_SCR))
    t.y<-cbind(t.y,"BRCAsurvival"=(t.y$`BRCA count`*100/media_count_B))
    
    #Add last column
    t.y<-cbind(t.y,"SurvivalDiff"=(t.y$`SCRsurvival`-t.y$`BRCAsurvival`))
    ####################################
    
    #Merge by Regno
    t.z<-merge(t.Targets[,c(1:3)], t.y, by.x="Regno", by.y="referencia", all=T)
    #Select valid rows for BRCA
    t.z<-subset(t.z, !is.na(t.z$BRCA))
    #Delete columns
    t.z$NumCels<-NULL
    t.z$Vol<-NULL
    t.z[,2]<-as.character(t.z[,2])
    t.z[,3]<-as.character(t.z[,3])
    
    #Check orphan Regnos and print
    check<-t.z[is.na(t.z$Regno),]
    if(nrow(check)>0){
      error<-paste0(paste0(check$placa,": ",check$pocillo),", ", collapse = "")
      BRCA<-substring(check$BRCA[1],5,5)
      warning(paste0("Los códigos correspondientes a B",BRCA,": ",error," no han podido 
                     ser asignados. Por defecto serán 'unknown'"))
    }
    #Fill empty cells
    t.z[is.na(t.z$Regno),1]<-"unknown"
    t.z[t.z$Regno=="Control",c(2,3)]<-"Control"
    t.z[is.na(t.z$blanco),2]<-"unknown"
    t.z[is.na(t.z$familia),3]<-"unknown"
    
    #Bind temporary tables at the end of the loop
    t.salida<-rbind(t.salida,t.z)
    }
}
#LOOP END###

#ADITIONAL CHANGES###
#Delete "unknown" Regnos
t.salida<-t.salida[!t.salida$Regno=="unknown",]
#Put dois/pmci data from targets table
t.salida<-merge(t.salida, t.Targets, by.x="Regno", by.y="Regno", all.x=T)
t.salida<-cbind(t.salida[,c(1:2)],t.salida[,25],t.salida[,c(3:22)])
t.salida<-t.salida[,-c(grep("media.menos.3sd",colnames(t.salida)))]
colnames(t.salida)<-c("Regno","Target","TargetInfSource","MoleculesFamiliy",
                      "BRCA","Barcode","Well","Conc",
                      "SCRcount","BRCAcount","SCRpercent","BRCApercent",
                      "SCRpercentMean","BpercentMean","ControlFold","TreatedFold",
                      "Fold","SCRcountMean","BcountMean","SCRsurvival",
                      "BRCAsurvival","SurvivalDiff")
####

#separate the tables by gene
t.B1<-subset(t.salida, t.salida$BRCA=="BRCA1")
t.B2<-subset(t.salida, t.salida$BRCA=="BRCA2")

#Save (Optional)
#Set the output files names
nombreB1<-"B1 (procesado multiple)"
nombreB2<-"B2 (procesado multiple)"
print("guardando tabla BRCA1")
write.xlsx2(t.B1, file=paste0(nombreB1,".xlsx"), sheetName="Sheet1" , row.names=F)
print("guardando tabla BRCA2")
write.xlsx2(t.B2, file=paste0(nombreB2,".xlsx"), sheetName="Sheet1" , row.names=F)
rm(list = setdiff(ls(), c("Parameters", "t.B1","t.B2")))
#2)OK####

#3)THRESHOLDS (for FOLDS and SURVIVAL DIFFERENCE)####
#run loop for each BRCA
BRCAlist<-list(t.B1,t.B2)
Thresholds<-list()
for (i in 1:2){
n.sd.fold<-as.numeric(Parameters[4,i])
n.sd.dif<-as.numeric(Parameters[5,i]) 
tabla<-BRCAlist[[i]]
#Select control rows
controles<-subset(tabla, toupper(tabla$Regno)%in%c("CONTROL", "CONTROLES","CNT"))

#Threshold fold:
idx<-grep("^Fold$",colnames(controles))
media.fold<-mean((controles[,idx]), na.rm=T)
sd.fold<-sd((controles[,idx]), na.rm=T)
tresh.fold<-media.fold+(n.sd.fold*sd.fold)
#Threshold survival diference
idx<-grep("^SurvivalDiff$",colnames(controles))
media.dif<-mean((controles[,idx]), na.rm=T)
sd.dif<-sd((controles[,idx]), na.rm=T)
tresh.dif<-media.dif+(n.sd.dif*sd.dif)

#Add columns
tabla<-cbind(tabla[,c(1:16)],TreshFold=tresh.fold,tabla[,c(17:21)],
             TreshSurvDiff=tresh.dif,tabla[,22, drop=F])
#Save (Optional)
name="tresholdHit"
write.xlsx2(tabla, file=paste0(name,"BRCA",i,".xlsx"), sheetName="Sheet1" , row.names=F)
Thresholds[[i]]<-tabla
}
names(Thresholds)<-c("BRCA1","BRCA2")
TB1<-Thresholds$BRCA1
TB2<-Thresholds$BRCA2
rm(list = setdiff(ls(), c("Parameters","t.B1","t.B2", "TB1","TB2","Thresholds")))
#3)OK####

#4)HITS####
HitsB1<-TB1[TB1$Fold>=TB1$TreshFold | TB1$SurvivalDiff>=TB1$TreshSurvDiff,]
HitsB2<-TB2[TB2$Fold>=TB2$TreshFold | TB2$SurvivalDiff>=TB2$TreshSurvDiff,]
#4)OK####

#5)Z-PRIME####
#Set data and controls (+/-)
zPrimeTable<-data.frame(BRCA1=0,BRCA2=0)
for (i in 1:2){
  tabla=Thresholds[[i]]
  pos.ctrl=c("Olaparib")
  neg.ctrl=c("Control")
  #subset positives and negatives control data
  t.pos<-subset(tabla, toupper(tabla$Regno)%in%toupper(pos.ctrl))
  t.neg<-subset(tabla, toupper(tabla$Regno)%in%toupper(neg.ctrl))
  #Mean and sd of both controls
  #Realizo los cálculos por compuestos y niveles de Concentración
  pos.med<-mean(t.pos$SurvivalDiff)
  pos.sd<-sd(t.pos$SurvivalDiff)
  
  neg.med<-mean(t.neg$SurvivalDiff)
  neg.sd<-sd(t.neg$SurvivalDiff)
  
  z<-1 - (3 * (pos.sd + neg.sd) / abs(pos.med - neg.med))
  zPrimeTable[1,i]<-z
}
rm(list = setdiff(ls(), c("Parameters","Thresholds","zPrimeTable")))
#5)OK####

#6)GRAPHICS####
#set data table (BRA1 or BRCA2)
df<-Thresholds$BRCA2
#set some graphic parameters
n.sd.fold=as.numeric(Parameters[4,grep(df[1,]$BRCA,colnames(Parameters))])
n.sd.dif=as.numeric(Parameters[5,grep(df[1,]$BRCA,colnames(Parameters))])
x.value="SurvivalDiff"#x variable
y.value="Fold"#y variable
x.label=NULL# x axis label
y.label=NULL# y axis label
factor="Target"# group variable
colors=c("yellow","blue","black","red")#colors for group variable
size=1#Size of dots
title=""#Title of graphic
title.position=0.5# title relative horizontal position
title.size=0#title text size
legend.size=8#legend text size
add.treshold=T #Defino las lineas de treshold
treshold.line="dashed"
treshold.colour="green"
treshold.width=0.5
Stt=9#Size treshold text
RPtt=c(0.6,0.95,0.017,0.21)#relative position of treshold text
x.grap.prop =c(4.9,1)#plot vs legend relative horizontal sizes
z.size=0.65#Size of z prime table
#Set parameters-OK
#Modify some tags
df$Target<-toupper(as.character(df$Target))
Targets<-c("PLK1","OLAPARIB","CONTROL")
df[!df$Target%in%Targets,]$Target<-"Others inhibitors"
df[df$Target=="PLK1",]$Target<-"PLK1 inhibitors"
df[df$Target=="OLAPARIB",]$Target<-"(+)control (Olaparib)"
df[df$Target=="CONTROL",]$Target<-"(-)control"
factor.idx<-colnames(df)==factor

#PLOT!!!!
p<-ggplot(df, aes_string(x=x.value, y=y.value))+
  geom_point(aes_string(color=factor),size=size)+
  geom_point(data = df[df[,factor.idx] == levels(as.factor(df[,factor.idx]))[3],],
             aes_string(x = x.value, y = y.value, color = factor),size=size)+
  geom_point(data = df[df[,factor.idx] == levels(as.factor(df[,factor.idx]))[1],],
             aes_string(x = x.value, y = y.value, color = factor),size=size)+
  labs(x = "Survival Difference", y=y.value, title=title)+
  theme_bw()+
  theme(panel.border = element_blank())+
  geom_hline(yintercept=0)+
  geom_vline(xintercept=0)+
  theme(legend.title=element_blank())+
  scale_color_manual(values=rep(colors,length(levels(as.factor(df$Target)))))+
  theme(plot.title = element_text(hjust = title.position, size=title.size))+
  theme(legend.text=element_text(size=legend.size))

if (add.treshold==T){
  #Add text to threshold lines
  my_grob = grobTree(textGrob(paste0("mean+",n.sd.dif,"sd"), x=RPtt[1],  y=RPtt[2],
                              hjust=0, gp=gpar(fontsize=Stt)))
  my_grob2 = grobTree(textGrob(paste0("mean+",n.sd.fold,"sd"), x=RPtt[3],  y=RPtt[4],
                               hjust=0, gp=gpar(fontsize=Stt)))
  p<-p+geom_hline(yintercept=df$TreshFold[1], linetype=treshold.line,
                color=treshold.colour, size=treshold.width)+
  geom_vline(xintercept=df$TreshSurvDiff[1], linetype=treshold.line,
             color = treshold.colour, size=treshold.width)+
  annotation_custom(my_grob)+ #add text of treshold lines
  annotation_custom(my_grob2)
}

#Put graphic and legend in a grid
p.temp <- ggplotGrob(p)
leg <- which(sapply(p.temp$grobs, function(x) x$name) == "guide-box")
legend<-p.temp$grobs[[leg]]
#Delete Graphic legend
p<-p+theme(legend.position="none")
#Grid proportions
a<-c(rep(1,x.grap.prop[1]),rep(2,x.grap.prop[2]))
b<-c(rep(1,x.grap.prop[1]),rep(3,x.grap.prop[2]))
lay <- rbind(a,
             b)

#set text of z-prime table
mytheme <- gridExtra::ttheme_minimal(
  core = list(fg_params=list(cex = z.size,hjust=0, x=0.1)),
  colhead = list(fg_params=list(cex = z.size+0.2, hjust=0, x=0.1)),
  rowhead = list(fg_params=list(cex = z.size)))
#Set Z-prime table
zT<-data.frame(paste0("SurvDiff: ", round(zPrimeTable[1,grep(df[1,]$BRCA,
                                                             colnames(zPrimeTable))],2)))
colnames(zT)<-"Z'"
gTable<-tableGrob(zT, theme = mytheme, rows = NULL)

#Plot Graphic
grid<-grid.arrange(p,legend, gTable, layout_matrix = lay)#Genero el gráfico con Z-table
#Save Graphic
ggsave(paste0("Graphic",df[1,]$BRCA,".tiff"),grid.draw(grid), units="in", width=7,
       height=4, dpi=300, compression = 'lzw')
dev.off()
rm(list = setdiff(ls(), c("Parameters","Thresholds","zPrimeTable")))
#6)OK####

#########END##########
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Script1.R
#BRCA1/PLK1 expression analysis
#Data source: Breast Invasive Carcinoma (TCGA, Provisional y TCGA nature 2012) at http://www.cbioportal.org/
#####
#Load required packages
library(data.table)
library(ggplot2)
library(grid)
library(gridExtra)
library(gtable)  

#Open RNAseq files (Only TCGA provisional)
setwd(".../brca_tcga/brca/tcga")
rnaSeq<-fread("data_RNA_Seq_v2_expression_median.txt", header=TRUE,sep="\t", quote = "\"", data.table = F)

#RNASeq data####
#Select genes (1100 tumoral samples: 1093 primary, 7 metastasis)
genes<-c("BRCA1","PLK1")
rnaSeq<-rnaSeq[rnaSeq$Hugo_Symbol%in%genes,]
rnaSeq<-as.data.frame(t(rnaSeq), stringsAsFactors = F)
colnames(rnaSeq)<-rnaSeq[1,]
rnaSeq<-rnaSeq[-c(1:2),]
for(i in 1:2){
  rnaSeq[,i]<-as.numeric(as.character(rnaSeq[,i]))
}
#Select primary tumors (-01): 1093 samples
rnaSeq<-rnaSeq[grep("-01", row.names(rnaSeq)),]

#TCGA provisional####
#Open clinical data (TCGA provisional) (1096 patients)
provisional<-fread("data_bcr_clinical_data_patient.txt", header=TRUE,sep="\t", quote = "\"", data.table = F)
#Select ER, PR and HER2 columns.
provisional<-provisional[-c(1:4),]
provisional<-provisional[,c(2,44,50,56)]
row.names(provisional)<-paste0(provisional[,1],"-01")

#Triple Negatives from TCGAprovisional
levels<-c("Positive","Negative")
provisional$tripNeg<-"Not T. Neg."
index<-provisional$`ER Status`%in%levels & provisional$`PR status by ihc`%in%levels & provisional$`IHC-HER2`%in%levels
provisional[grep("TRUE",!index),]$tripNeg<-"Indeterminate"
index<-provisional$`ER Status`=="Negative"&provisional$`PR status by ihc`=="Negative"&provisional$`IHC-HER2`=="Negative"
provisional[grep("TRUE",index),]$tripNeg<-"T. Neg."
provisional$tripNeg<- factor(provisional$tripNeg, levels = c("T. Neg.","Not T. Neg.","Indeterminate"))

#Merge clinical and genetic data
provisional<-merge(rnaSeq,provisional,by="row.names",all.x=T)
row.names(provisional)<-provisional[,1]
provisional<-provisional[,-c(1)]
#1093 samples with RNAseq data (1092 samples with RNAseq & Marker data)

#######TCGA Nature 2012#####
#Open clinical data (TCGA nature 2012)
setwd(".../brca_tcga (nature 2012)/brca_tcga_pub")
nature2012<-fread("data_clinical.txt", header=TRUE,sep="\t", quote = "\"")
nature2012<-nature2012[-c(1:5),]
nature2012<-as.data.frame(nature2012[,c(2,5:7,19)])
row.names(nature2012)<-nature2012$`Patient Identifier`
nature2012<-nature2012[,-c(1)]

#Triple Negatives from TCGAnature2012
levels<-c("Positive","Negative")
nature2012$tripNeg<-"Not T. Neg."
index<-nature2012$`ER Status`%in%levels & nature2012$`PR Status`%in%levels & nature2012$`HER2 Final Status`%in%levels
nature2012[grep("TRUE",!index),]$tripNeg<-"Indeterminate"
index<-nature2012$`ER Status`=="Negative"&nature2012$`PR Status`=="Negative"&nature2012$`HER2 Final Status`=="Negative"
nature2012[grep("TRUE",index),]$tripNeg<-"T. Neg."
nature2012$tripNeg<- factor(nature2012$tripNeg, levels = c("T. Neg.","Not T. Neg.","Indeterminate"))

#Merge both data sets (TCGAprovisional(RNAseq+markers) and nature2012(markers))
data<-merge(provisional, nature2012, by="row.names", all.x=T)
data<-data[,-c(4)]
colnames(data)<-c("sample","BRCA1","PLK1","ERprov","PRprov","HER2prov","TNegProv","ERnature","PRnature","HER2nature","pam50nature","TNegNature")
#Apply log2
data[,2]<-log2(data[,2])
data[,3]<-log2(data[,3])

#Save data
setwd("...")
write.csv(data, "rawData.csv", row.names = F)

#####STATISTICS & GRAPHICS################
#Select valid markers
individual.data<-list(data[!is.na(data[,2]),c(2,3)])
levels<-c("Positive","Negative","Not T. Neg.","T. Neg.",levels(as.factor(data$pam50nature)))
for (i in 4:12){
  individual.data[[i-2]]<-data[!is.na(data[,i])&data[,i]%in%levels,c(2,3,i)]
}

#sample number and pearson correlation for general data
n<-nrow(individual.data[[1]])
pe<-cor.test(individual.data[[1]][,1],individual.data[[1]][,2], method=c("pearson"))
df<-data.frame(marker="gral",levels=NA,n=n,pearson=round(pe$estimate,3),p.value=round(pe$p.value, 3), stringsAsFactors = F)
#sample number and pearson correlation by marker
for(i in 2:length(individual.data)){
  x<-individual.data[[i]][,c(1,2,3)]
  niveles<-levels(as.factor(as.character(x[,3])))
  marker<-colnames(x)[3]
  temp.df<-data.frame(marker=marker,levels=niveles,n=NA ,pearson=NA,p.value=NA, stringsAsFactors = F)
  for(j in 1:length(niveles)){
    nivel<-niveles[j]
    y<-x[x[,3]==nivel,]
    if (nrow(y)>2){
      pe<-cor.test(y[,1],y[,2], method=c("pearson"))
    }else{
        pe$estimate<-NA
        pe$p.value<-NA
      }
    temp.df[j,3]<-nrow(y)
    temp.df[j,4]<-round(pe$estimate, 3)
    temp.df[j,5]<-round(pe$p.value, 3)
  }
  df<-rbind(df,temp.df)
}

#Save data
write.csv(df, "statisticsRaw.csv", row.names = F)

#########GRAPHICS----
#set max/min axis values
lab_x<-paste0(genes[1], ", mRNA Expression (log2)")
lab_y<-paste0(genes[2], ", mRNA Expression (log2)")
x_min<-min(data[,2])
x_max<-max(data[,2])
y_min<-min(data[,3])
y_max<-max(data[,3])
#set labels
names<-c("all","ERprov","PRprov","HER2prov","TripNegProv","ERnature","PRnature","HER2nature","PAM50nature","TripNegNature")
names<-paste0(genes[1],"vs",genes[2],"_",names, "(300dpi).tiff")

########General
p<-ggplot(data, aes(x=data[,2], y=data[,3]))
p<-p+geom_point(color="black", size=0.5)
p<-p+labs(x=lab_x, y=lab_y)
p<-p+xlim(x_min,x_max)+ylim(y_min,y_max)
#Save without legend
p<-p+theme(legend.position="none")
ggsave(names[1], p,units="in", width=6, height=4, dpi=300, compression = 'lzw')
dev.off()

########By marker
p<-list()
g<-list()
#Save without legend
for (i in 2:length(individual.data)){
       marker<-names(individual.data)[[i]]
       p[[i]]<-ggplot((individual.data)[[i]], aes(x=(individual.data)[[i]][,1], y=(individual.data)[[i]][,2]))
       p[[i]]<-p[[i]]+geom_point(aes(color=factor((individual.data)[[i]][,3])), size=0.5)
       p[[i]]<-p[[i]]+scale_color_manual(values=c("red","blue","chartreuse4","goldenrod2","black"))
       p[[i]]<-p[[i]]+labs(x=lab_x, y=lab_y,col=marker)
       p[[i]]<-p[[i]]+xlim(x_min,x_max)+ylim(y_min,y_max)
       plot(p[[i]])
       #load g list to generate graphics with legend
       g[[i]]<-ggplotGrob(p[[i]])
       #Save
       p[[i]]<-p[[i]]+theme(legend.position="none")
       ggsave(names[i], p[[i]],units="in", width=6, height=4, dpi=300, compression = 'lzw')
       dev.off()
       
}

#Save with legend
w<-g[[9]]$widths
for (i in 2:length(individual.data)){
  g[[i]]$widths<-w
  grid<-grid.arrange(g[[i]], nrow = 1)
  ggsave(paste0("leg_",names[i]),grid, units="in", width=7, height=4, dpi=300, compression = 'lzw')
  dev.off()
}





image2.tiff
Provisional

nby.marker nbylevel Pearson p.value
1093 1093 0.285*
237 0,154 0,017
1042 805 0456 *
342 0,15 0,005]
1039 697 0495 *
559 0,260

723 164 0,396 *

*P-VALUE<0,001




