
Gene2

Gene3

Gene4

Gene1

0.0 0.2 0.4 0.6 0.8
Cohen's d

G
en

e
Cohen's d Barplot



3.63 0.71

0.95 0.60

1.35 0.06

0.12 0.50

Cohen's d Heatmap

Gene4

Gene3

Gene2

Gene1

B A

Cohen's d

0
0.5
1
1.5
2



Gene12
Gene17
Gene13

Gene6
Gene7
Gene4
Gene1

Gene30
Gene14
Gene10
Gene26
Gene29
Gene23
Gene32
Gene21
Gene11
Gene27

Gene5
Gene9

Gene20
Gene15
Gene24
Gene28
Gene22
Gene18

Gene3
Gene25
Gene31
Gene16
Gene19

Gene2
Gene8

0.0 0.5 1.0 1.5
Cohen's d

G
en

e
Cohen's d for variable Condition ( Case  vs others)



Gene1

Gene2

Gene3

Gene4

Gene5

Gene6

G
en

e1

G
en

e2

G
en

e3

G
en

e4

G
en

e5

G
en

e6

Pearson's  
Correlation 
Coefficient

−0.5

0

0.5

1



A
G

en
e1

G
en

e2

G
en

e3

G
en

e4

G
en

e5

G
en

e6

B

Gene1

Gene2

Gene3

Gene4

Gene5

Gene6

G
en

e1

G
en

e2

G
en

e3

G
en

e4

G
en

e5

G
en

e6

Pearson's  
Correlation 
Coefficient

−1
−0.5
0
0.5
1



Gene1

Gene2

Gene3

Gene4

Gene5

Gene6

G
en

e1

G
en

e2

G
en

e3

G
en

e4

G
en

e5

G
en

e6

Pearson's  
Correlation 
Coefficient

−1
−0.5
0
0.5
1



Gene1

Gene2

Gene3

Gene4

Gene5

Gene6

G
en

e1

G
en

e2

G
en

e3

G
en

e4

G
en

e5

G
en

e6

Pearson's  
Correlation 
Coefficient

−0.5

0

0.5

1



Demo Expression Heatmap

Gene1

Gene3

Gene5

Gene2

Gene4

Condition
Batch

Expression 
Z−score

−2
−1
0
1
2

Condition
A
B

Batch
X
Y



Gene1

Gene3

Gene4

Gene5

Gene2

Condition
Batch

Expression 
Z−score

−2
−1
0
1
2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2
−1
0
1
2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2
−1
0
1
2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2
−1
0
1
2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2 −1 0 1 2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2 −1 0 1 2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2 −1 0 1 2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2 −1 0 1 2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2 −1 0 1 2

Condition
A
B

Batch
X
Y



Gene3

Gene4

Gene2

Gene5

Gene1

Condition
Batch

Expression 
Z−score

−2 −1 0 1 2
Condition

A
B

Batch
X
Y



S
am

pl
e1

S
am

pl
e5

S
am

pl
e2

S
am

pl
e4

S
am

pl
e3

Condition
Batch

Expression 
Z−score

−2
−1
0
1
2

Condition
A
B

Batch
X
Y



Original Simulated

FPR=1.00

FPR=1.00

FPR=1.00

C
on

di
tio

n

ssGSEA logmedian ranking

0.2

0.3

0.4

0.5

Method

|C
oh

en
's

 f|

Sig1

Identical Sims



Original Simulated

FPR=0.58

FPR=0.83

FPR=0.58

C
on

di
tio

n

ssGSEA logmedian ranking

0.2

0.4

0.6

Method

|C
oh

en
's

 f|

SigA



Original Simulated

FPR=0.44

FPR=0.78

FPR=0.44

C
on

di
tio

n

ssGSEA logmedian ranking

0.0

0.3

0.6

0.9

Method

|C
oh

en
's

 f|

Sig1

FPR=0.33

FPR=0.33

FPR=0.11

C
on

di
tio

n

ssGSEA logmedian ranking

0.0

0.3

0.6

0.9

Method

|C
oh

en
's

 f|

Sig2



Original Simulated

FPR=0.29
FPR=0.29 FPR=0.43

C
on

di
tio

n

ssGSEA logmedian ranking

0.2

0.4

0.6

0.8

Method

|C
oh

en
's

 f|

SigX



−1

0

1

2

−3 −2 −1 0 1 2

PC1: 12.73% variance

P
C

2:
 1

0.
29

%
 v

ar
ia

nc
e

A

B

PC1 vs PC2



A B

−1.0

−0.5

0.0

0.5

1.0

−1
.0

−0
.5 0.

0
0.

5
1.

0

PC1: 28.48% variance

P
C

2:
 1

7.
7%

 v
ar

ia
nc

e

PC1 vs PC2

−0.5

0.0

0.5

−1
.0

−0
.5 0.

0
0.

5
1.

0

PC2: 17.7% variance

P
C

3:
 1

3.
98

%
 v

ar
ia

nc
e

PC2 vs PC3



−1.0

−0.5

0.0

0.5

1.0

−1 0

PC1: 27.24% variance

P
C

2:
 2

6.
25

%
 v

ar
ia

nc
e

A B

PC1 vs PC2



Gene1 Gene2 Gene3

0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

False Positive Rate (1 − Specificity)

Tr
ue

 P
os

iti
ve

 R
at

e 
(S

en
si

tiv
ity

)

ROC curves

Gene2

Gene1

Gene3

0.5 0.6 0.7 0.8 0.9 1.0
AUC

G
en

e

AUC values
Test ROC



Gene1

Gene3

Gene2

0.5 0.6 0.7 0.8 0.9 1.0
AUC

G
en

e

AUC values
ROC and AUC for variable Condition ( A  vs others)



Gene8 Gene9

Gene31 Gene32 Gene4 Gene5 Gene6 Gene7

Gene26 Gene27 Gene28 Gene29 Gene3 Gene30

Gene20 Gene21 Gene22 Gene23 Gene24 Gene25

Gene15 Gene16 Gene17 Gene18 Gene19 Gene2

Gene1 Gene10 Gene11 Gene12 Gene13 Gene14

0.000.250.500.751.00 0.000.250.500.751.00

0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00

0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00

0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00

0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00

0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00 0.000.250.500.751.00
0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

0.00
0.25
0.50
0.75
1.00

False Positive Rate (1 − Specificity)

Tr
ue

 P
os

iti
ve

 R
at

e 
(S

en
si

tiv
ity

)

ROC curves
ROC and AUC for variable Condition ( X  vs others)



X − Y

−0.6 −0.4 −0.2 0.0
Normalized Enrichment Score (NES)

C
on

tr
as

t

−log10(Adj. p−value)

0

1

2

3

Altered
Sig1


