Supplement for CORaL: Comparison of Ranked Lists for Analysis of Gene Expression
Data, by Antosh et al.
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Diagnostic Plot Verification of Simulation Method
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Diagnostic Plot is: for a given set size m, the overlap in the top m elements of each
ranked list (k) divided by m versus m divided by the total list length N. We used a 1-



dimensional (m=n) approach as in Antosh et al. (2011) to represent the data
because it is easier to visualize.

[lustration of Simulation Method
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Then, subtract from each fold change the
absolute value of a number drawn from
N(0,sigma), where sigma is a parameter of the
simulation

Example Diagnostic Plot for Realistic Noise Simulations

k=400, N=1200 Simulation; sigma=300 m=200, n=400 Simulation; sigma=150
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Compare these plots with the real data diagnostic figure on page 1. The desired

output is to have no significant decreases in (k/m) with increasing (m/N).

Overlaps for Pearson Data in All 3 Algorithms:

Note: “resv” is resveratrol, “DR” is dietary restriction
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Plaisier et al. Method Rank-Rank Hypergeometric Overlap (RRHO):
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Antosh et al. Method CORal.:
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Pearson Overlaps Correlation and Significance of Correlation

Results of CORaL Analysis on Pearson Data

DR stands for dietary restriction, highRes and lowRes stand for high and low doses
of resveratrol

The four tissues measured are fat, heart, liver, and muscle

Correlation is spearman correlation, statistical significance was tested using the
cor.test function in R with option exact=FALSE

All overlaps greater than 35 genes in either direction have a correlation with
statistical significance p value less than 0.05
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Psuedo Code For CORaL

CORaL Pseudo Code

e Read in data
. Rank data

e Define list_1_set_sizes as (step size) to (list length) by (step size)
e Define list_2_set_sizes as (step size) to (list length) by (step size)

e (Calculate matrix of ranked list overlaps, with element (i,j) being the overlap
between the top (list_l_set_sizes element i) in list 1 and the top
(list_2_set_sizes element j) in list 2

e For every possible combination of values in list_1_set_sizes and list_2_set_sizes

{
Calculate step p values using equations 2, 3 and 4; calculate for for 3
directions: up one step in both lists, up one step in list 1, up one step
in list 2

}

e Correct all step p values with Benjamini-Yekutieli correction

e For every possible combination of values in list_1_set_sizes and list_2_set_sizes

{
Calculate T using equations 5 and 6. This can be done recursively, as
T(list_1_set_sizes index i,list_2_set_sizes index j) depends on T(i-1,j-
1), T(i-1,3) and T(i,3-1)
Calculate S using equation 7
Calculate L using equation 1

}

e Define chosen set size list 1 and chosen set size list 2 as the values of
list_1_set_sizes and list_2_set_sizes such that the corresponding value of L is
maximized.

R Code for Plaisier Simulations

At the time of running simulations, the Plaisier group web site
(systems.crump.ucla.edu/rankrank/) was not available. We used the following code
to calculate the maximum (Benjamini-Yekutieli corrected) Fisher’s Exact Test p
value. The code is written in the language of the statistical computing language R.

Plaisier_Simulations<-function(input_file_1,input_file_2,delta,output_name,m){
datal<-read.table(input_file_1,sep="\t",quote="",header=F,colClasses="numeric™)
data2<-read.table(input_file_2,sep="\t",quote="",header=F,colClasses="numeric™)
N<-dim(datal)[1]
nsim<-dim(datal)[2]
ij<-matrix(@,nsim,2)
kRecovered<-rep(@,nsim) #measures all overlap found
kRecoveredStartOnly<-rep(@,nsim) #measures the original overlap genes
kStats<-matrix(@,nsim,4)

for(simCount in 1:nsim){



listl<-datal[,simCount]
list2<-data2[,simCount]
temp<-Plaisier_substitute_function(listl,list2,delta)

ij[simCount,]<-temp[1:2]

kRecovered[simCount]<-temp[3]

if(temp[1]>0){

kRecoveredStartOnly[simCount]<-
length(intersect(list1[1:(delta*temp[1])],intersect(list2[1:(delta*temp[2])],1:m)))

}
if(temp[1]==0){
kRecoveredStartOnly[simCount]<-0
}
}

summary<-matrix(@,N/delta,N/delta)
for(tempCount in l:nsim){
summary[ij[tempCount,1],ij[tempCount,2]]<-summary[ij[tempCount,1],ij[tempCount,2]] +
1
}

png(paste("Overlap_Histogram_",output_name,".png",sep=""))
hist(kRecovered)
dev.off()

print(c(mean(kRecovered),sqrt(var(kRecovered)),mean(kRecoveredStartOnly),sqrt(var(kRecove
redStartOnly))))

write.table(summary,paste("Simulation_Results_Summary",output_name,".txt", sep=""),sep="\t
", quote=F,row.names=F,col.names=FALSE)

}

Plaisier_substitute_function<-function(listl,list2,delta){
N<-length(listl)
comparison_number<-seq(delta,N,delta)

k<-matrix(@,length(comparison_number),length(comparison_number))
pPlaisier<-matrix(@,length(comparison_number),length(comparison_number))

for(i in 1:length(comparison_number)){
for(j in 1:length(comparison_number)){
k[iaj:|<_
length(intersect(list1[1:comparison_number[i]],1ist2[1:comparison_number[j]1]1))
pPlaisier[i,j]<-phyper(k[i,j]-1,comparison_number[i],,N-
comparison_number[i], comparison_number[j],lower.tail=F)
}
}
pPlaisier_FDR_BY<-pPlaisier
dim(pPlaisier_FDR_BY)<-NULL
pPlaisier_FDR_BY<-p.adjust(pPlaisier_FDR_BY,method="BY")
dim(pPlaisier_FDR_BY)<-dim(pPlaisier)
ij<-which(pPlaisier_FDR_BY==min(pPlaisier_FDR_BY),arr.ind=TRUE) k_ij<-k[ij[1],1j[2]1]
if(pPlaisier_FDR_BY[ij[1],1j[2]] > 0.05){
k_ij<-0
1j<-c(0,0)
}

return(c(ij[1],1j[21,k_i3))



}
Plaisier_Simulations("m_400_n_400_listl_noise_0.txt","m_400_n_400_list2_noise_0.txt",50,"
Plaisier_Noise_0",400)

Plaisier_Simulations("m_400_n_400_listl_noise_300.txt","m_400_n_400_list2_noise_300.txt",
50,"Plaisier_Noise_300",400)
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