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Additional File 1
Below are Tables 13 — 27 and Figures 8 — 20 related to the results of different

scenarios established in the Experimental Setup Section.

TABLES 13 — 27

Table 13 Simulation study 1, scenario 2 with nx = ny = 30 and 100 runs. Evaluation of the
first step of the ORdensity method using different values of . The Table shows the estimated

probability, p,, of no considering as a potential DE gene at least one gene that it really is, and
the mean proportion of DE genes (row named “%”) that the procedure considered as potential

DE genes.
A=15 A=2 A=3

Nb. DE « «@ @
genes 0.1 0.05 0.01 0.1 0.05 0.01 0.1 0.05 0.01
50 Pm 0.00 0.08 0.66 0.00 0.00 0.00 0.01 0.00 0.00
% 100 99.84 (0.55) 98.00 (2.00) 100 100 99.98 (0.20) | 100 100 100
100 Pm 0.06 0.26 0.98 0.00 0.00 0.02 0.00 0.00 0.00
%  99.94 (0.24) 99.67 (0.65) 96.37 (2.12) 100 100 99.98 (0.14) | 100 100 100
200 Dm 0.47 0.95 1.00 0.01 0.03 0.79 0.00 0.00 0.00
%  99.69 (0.37) 97.48 (0.90) 85.24 (2.70) | 99.99 (0.05) 99.98 (0.09) 99.27 (0.54) | 100 100 100

Table 14 Simulation study 1, scenario 3 with nx = ny = 30 and 100 runs. Evaluation of the
first step of the ORdensity method using different values of . The Table shows the estimated
probability, P, of no considering as a potential DE gene at least one gene that it really is; the
mean proportion of DE genes (row named “%") that the procedure considered as potential DE
genes, and distribution of truly DE genes that are not considered as a potential DE gene in
relation with their value of A4 taken by chance in {1.5,2,3}.

Number of «
DE genes 0.1 0.05 0.01
Pm 0.01 0.03 0.30
50 % 99.98 (0.20) 99.94 (0.34) 99.32 (1.11)
(Ag =1.5,Ay =2,Ay =3) (100, 0, 0) (100, 0, 0) (100, 0, 0)
Pm 0.02 0.10 0.70
100 % 99.98 (0.14)  99.89 (0.35) 98.91 (1.02)
(Ag =1.5,Ag =2,Ay =3) (100, 0, 0) (100, 0, 0) (99.3, 0.7, 0)
Pm 0.21 0.62 1.00
200 % 99.87 (0.26)  99.50 (0.53) 95.09 (1.50)

(A, =15A, =2 A,=3) (100,0,0)  (100,0,0) (96.3, 3.7, 0)




Table 15 Simulation study 1, scenario 2 with nx = 30, ny = 10 and 100 runs. Evaluation of
the first step of the ORdensity method using different values of . The Table shows the estimated
probability, P, of no consider as a potential DE gene at least one gene that it really is, and the
mean proportion of DE genes (row named “%") that the procedure considered as potential DE

genes.
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A=15 A=2 A=3
Nb. DE «a a a
genes 0.1 0.05 0.01 0.1 0.05 0.01 0.1 0.05 0.01
50 DPm 0.70 0.96 1 0.06 0.22 0.88 0.00 0.00 0.00
% 97.6(2.1) 935(3.3) 74.7(5.3) | 99.9 (0.5) 99.5(0.9) 95.6(3.1) | 100 100 100
100 Pm 0.98 1 1 0.09 0.50 1 0.00 0.00 0.10
% 96.5(1.7) 90.9 (2.7) 66.4(4.7) | 99.9 (0.4) 99.2 (1.0) 92.4(3.0) | 100 100 99.9 (0.3)
200 Pm 1 1 1 0.88 1 1 0 0.02 0.80
% 90.1(2.0) 77.6(2.6) 43.4(3.7) | 98.9(0.8) 955 (1.7) 74.7(3.9) | 100 99.9 (0.1) 99.0 (0.8)

Table 16 Simulation study 1, scenario 3 with nx = 30, ny = 10 and 100 runs. Evaluation of
the first step of the ORdensity method using different values of a. The Table shows the estimated

probability, P, of no considering as a potential DE gene at least one gene that it really is; the
mean proportion of DE genes (row named “%") that the procedure considered as potential DE
genes, and distribution of truly DE genes that are not considered as a potential DE gene in

relation with their value of A4 taken by chance in {1.5, 2, 3}.

Nb. of

«

DE genes 0.1 0.05 0.01
Dm, 0.38 0.75 1
50 % 99.1 (1.2) 97.7 (1.9) 99.8 (3.8)
(Ag=15A, =2,A,=3) (97.4,26,0) (97.3,2.7,0) (85.9, 14.1, 0)
Dm 0.73 0.95 1
100 % 98.8 (1.0) 96.8 (1.7) 86.6 (3.4)
(Ag =15,A =2,A; =3) (959, 4.1, 0) (91.0, 9.0, 0) (82.2, 17.5, 0.3)
Pm 1 1 1
200 % 96.2 (1.4) 91.0 (2.2) 71.1 (3.4)
(Ag=15,Ag =2,Ag=3) (927,7.3,0) (86.7,13.1,0.2) (96.3, 3.7, 0)

Table 17 Simulation study 1, scenario 3 with nx = ny = 10 and 100 runs. Evaluation of the
first step of the ORdensity method using different values of . The Table shows the estimated
probability, p,., of no considering as a potential DE gene at least one gene that it really is; the
mean proportion of DE genes (row named “%") that the procedure considered as potential DE
genes, and distribution of truly DE genes that are not considered as a potential DE gene in

relation with their value of Ay taken by chance in {1.5, 2, 3}.

Nb. DE o
genes 0.1 0.05 0.01
Pm 0.91 0.98 1
50 % 95.3 (3.1) 91.0 (4.1) 73.1 (6.4)
(Ag =1.5,Ag =2,Ay =3) (89.5, 10.5, 0) (83.7, 16.3, 0) (67.0, 30.7, 0.0)
Pm 1 1 1
100 % 94.3 (2.3) 87.6 (3.2) 65.8 (5.4)
(Ag=15,Ag =2,Ag =3) (83.9,615.9,0.2) (79.1,20.3,0.6) (63.7, 32.1, 4.2)
Pm 1 1 1
200 % 87.0 (2.1) 75.8 (2.8) 51.5 (3.8)

(Ag =1.5,Ay =2,A; =3)

(76.5, 23.0, 0.4)

(67.4, 30.7, 1.9)

(52.4, 37.6, 10.0)
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Table 18 Simulation study 1, scenario 2 with n x = ny= 30 and 100 runs. Evaluation of the
second step of the ORdensity method with a = 0.05. In the first two columns, the delta A

values and number of total simulated DE genes. In column 3, the 10 X fo values where fgis the
average proportion of permuted cases in sets U;. In column 4, the “*” indicates the clusters
considered by the procedure. Columns 5-8 contain for each cluster: the mean number of genes
(n~;), the mean of OR values (OR), the mean of F'P values (FP), the mean of dF P values
(dFP). In the last column the mean of False Positive genes per cluster in % (FPC).
Corresponding standard deviations are in brackets.

A  DE 10fy C; 7i; (sd) OR (sd) FP(sd) dFP (sd) FPC (sd)
CT 246 (9.2) 51.4 (10.0) 0.2 (0.2) 0.1(0.2) 0.0 (0.5)
50 87 C; 23.0(6.7) 23.1(5.2) 3.4 (20) 33(26) 6.4(11.3)
Cs 276 (4.7) 8.7 (0.8) 9.2 (0.3) 23.6(27) 87.9 (8.0)
0.0 (
1.1 (
8.7 (

C7 318 (I11) 503 (6.6) 0.0) 0.0 (0.0) 0.0 (0)
15 100 81 C; 59.6(108) 235 (2.7) 07) 11(07) 03(14)
Cs  246(9.2) 9.1 (0.7) 7(04) 183(2.2) 658 (10.7)
C7  325(141) 335(33) 00(00) 0.0(00) 0.0 (0)
200 71 C} 116.8(134) 161 (1.2) 04 (0.1) 05(0.2) 0.3 (0.5)
Csy  21.1(6.3) 8.1(06) 62(1.1) 88(20) 17.3(10.1)
C7  177(61) 977 (149) 0.0 (0.0) 00 (0.0) 0.0 (0)
50 87 O} 316(55) 46.4 (53) 0.7 (05) 04(03) 0.4 (13)
Cs 269 (4.2) 8.9 (0.6) 93(0.2) 241(19) 959 (3.8)
(
(

(
(
(
(
C7  337(89) 828(10.1) 00(00) 00 (0.0) 0.0 (0)
2 100 81 C; 651(87) 395(31) 03(01) 02(0.1)  0.3(06)
Cs 195 (35) 8.8(0.7) 93(0.3) 216 (20) 929 (5.9)
C7  67.7(176) 542(58) 00(0.0) 0.0(0.0) 0.0 (0)
200 71 ¢} 1153(220) 27.2(47) 01(0.1) 01(01)  0.1(03)
Cs 21.4(302) 106 (49) 7.2(3.2) 106 (5.4) 542 (30.3)
(
(
(
(
(
(
(
(
(

C7  176(61) 2059 529.4) 0.0 (0.0) 0.0 (0.0) 0.0 (0)
50 87 ¢} 325(55) 101.9 (12.9) 02(0.9) 02(17) 1.0 (10.0)
Cs 248 (4.4) 8.6 (0.6) 9.3(0.2) 246 (2.0) 99.8(0.8)

(

(

C7 363(83) 1747 (17.6) 0.0(00) 00 (0.0) 0.0 (0)
3 100 81 C; 636 (83) 87.2(7.1)  0.0(0.0) 0.0 (0.0) 0.0 (0.2)
Cy 181 (3.6) 85(0.7)  9.4(0.3) 228(1.9) 99.4(1.9)
C7 700 (172) 1150 (12.4) 0.0(0.0) 0.0 (0.0) 0.0 (0)
200 71 ¢} 1207(21.3) 59.2(83) 0.0(0.0) 0.0(0.0) 0.0 (0.0)
Cs 14.8(25.2) 122 (125) 8.4 (3.0) 148 (57) 88.4 (31.3)

Table 19 Simulation study 1, scenario 3 with n x = ny= 30 and 100 runs. Evaluation of the

second step of the ORdensity method with a = 0.05. In the first column the number of total
simulated DE genes. In column 2, the 10 X fo values where fqis the average proportion of
permuted cases in sets U;. In column 4, the “*” indicates the clusters considered by the

procedure. In column 3, the “*” indicates the clusters considered by the procedure. Columns 4-7
contain for each cluster: the mean number of genes (n~;), the mean of OR values (OR), the
mean of FP values (FP), the mean of dF P values (dF P). In column 8 the mean of False
Positive genes per cluster in % (FPC). Corresponding standard deviations are in brackets. In the last

column, distribution of DE genes in accordance with their A 4value that they have taken by chance in
{1.5,2,3}.

Distribution DE genes

DE 10fo C; 7, (sd) OR (sd) FP(sd) dFP (sd) FPC (sd) according with Ag4
CY 177 (7.6) 146.6 (35.2) 0.0 (0.1) 0.0 (0.0) 0.0 (0:3) (3.5, 17.7,78.8)
50 87 C; 299(6.0) 458(10.6) 1.5(15) 1.1 (1.8) 2.6 (8.9) (47.6, 42.7, 9.6)
C5 277 (4.8) 9.2 (0.8) 9.2 (0.2) 23.4(23) 893 (6.4) (94.5, 5.5, 0)
C7 318 (Il.1) 503 (6.6) 0.0 (0.0) 0.0(0.0) 0.0 (0.0) (1.9, 15.6, 82.4)
100 81 C; 59.6(10.8) 235(27) 11(0.7) 0.4(0.2) 0.3 (0.8) (44.2, 43.8, 12.0)
C3 246 (9.2) 9.1 (0.7) 8.7 (0.4) 19.5(2.1) 76.4 (9.8) (95.9, 4.1, 0)
C7 325(141) 335(33) 0.0(00) 0.0(0.0) 0.0 (0) (1.8,14.8, 83.4)
200 7.1 C; 116.8(134) 16.1(1.2) 0.4 (0.1) 0.2(0.1) 0.1 (0.3) (43.5, 44.5, 12.0)
C3 211 (6.3) 8.1 (0.6) 6.2 (1.1) 9.3(22) 251 (13.2) (95.4, 4.6, 0)
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Table 20 Simulation study 1, scenario 1 with n x = 30, ny= 10 and 100 runs. Evaluation of the
second step of the ORdensity method with o = 0.05. In the first two columns, the delta A

values and number of total simulated DE genes. In column 3, the 10 X fq values where fqis the
average proportion of permuted cases in sets Uj;. In column 4, the “*” indicates the clusters
considered by the procedure. Columns 5-8 contain for each cluster: the mean number of genes
(n~;), the mean of OR values (OR), the mean of F P values (FP), the mean of dF P values
(dF P). In the last column the mean of False Positive genes per cluster in % (FPC).
Corresponding standard deviations are in brackets.

A DE 10fo C; n; (sd) OR (sd) FP (sd
C7 219 (55) 336 (5.7) 35(08) 25 (1.0) 45 (4.6)
50 86 C; 29.7(6.9) 142 (2.1)  7.7(0.7) 11.4(2.3) 35.3(12.3)

) dFP (sd) FPC (sd)
)
C5 283 (7.5) 8.6 (0.5) 9.3(0.2; 23.9 (2.2)  80.9 (8.6)
)
)
)

C7 351 (87) 301(38) 1.7(04) 14(05) 14 (21)

A=15 100 86 C; 381(65) 143 (1.7) 55(09) 7.3(1L7) 10.6 (5.6)
C3  35.7(7.9) 8.9 (0.5) 86 (0.4) 18.4(2.0) 486 (10.1)

C7 479 (121) 229 (24) 06(02) 05(02) 02(0.7)

200 7.7 C; 603 (116)  11.8(0.9) 24 (0.6) 3.2(0.8) 21 (19)

) 8.2(03) 6.1(06

9) 472(76) 12(08

50 85 C; 240 (45) 18.9 (43) 6.5 (1.6
) 9.0(0.7) 9.2(0.2

)
) 101 (12) 10.2 (5.2)
) 08(04) 07 (L4
) 74(29) 27.0(16.0)
) 225(24) 91.4(6.1)
) 02(01) 01(05)
) 28(13) 3.8(32)
) 159 (1.9) 57.9 (10.1)
: . ) 01(00) 01(03)
200 73 ¢} 993(16.0) 153 (1.6 . ) 1.0(0.4) 05 (08)
C3  35.6 (8.7) 8.6 (05) 55(0.8) 7.3(12) 10.4(5.2)

)

)

)

)

)

)

)

)

)

A=2 100 81 Cj 442(120) 212(33

0.0 (0.1) 00 (00)
1.9(3.6) 9.9 (24.5)
213 (2.1)  97.0(3.0)
00(0.0) 0.0 (00)
03(01)  05(1.1)
18.0 (1.5)  90.9 (5.8)

50 85 (i 27.6(7.9) 487 (148) 21 (25

A=3 100 80 C; 645 (87

: )
C7 658 (122) 59.0 (62) ;
200 71 ¢} 126.0(157) 27.6 (2.8) 03 (0.1
Cy  13.6 (14.6)  10.0 (2.5)

0)  0.0(0.0)
02(0.1) 02(04)
1) 537 (26.2)
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Table 21 Simulation study 1, scenario 2 with nx = 30, ny = 10 and 100 runs. Evaluation of
the second step of the ORdensity method with a = 0.05. In the first two columns, the delta A
values and number of total simulated DE genes. In column 3, the 10 X fo values where fj is the
average proportion of permuted cases in sets U;. In column 4, the “*” indicates the clusters
considered by the procedure. Columns 5-8 contain for each cluster: the mean number of genes
(n7;), the mean of OR values (OR), the mean of F'P values (F P), the mean of dF P values
(dFP). In the last column the mean of False Positive genes per cluster in % (FPC).
Corresponding standard deviations are in brackets.

A DE 10fy C; 7i; (sd) OR

(sd) FP(sd) dFP (sd) FPC (sd)
Cy 234 (558) 384 (7.4) 26 (08) 1.7(038) 3.8 (4.1)
50 86 Cy 287 (54) 151 (23) 7.1(08) 89(21) 323(12.9)
Cs 281 (7.4) 8.8 (0.5) 9.2 (0.2) 21.6(2.1) 815 (8.2)
Cy  37.0(87) 353 (4.8) 1.0 (0.4) 0.7 (0.4) 17 (22)
1.5 100 81 Cy  39.2(6.1) 155 (2.3) 4.6 (1.0) 53 (1.6) 9.6 (5.9)
C5  36.3(6.6) 8.9 (0.5) 8.5 (0.4) 16.0 (2.0) 48.1(8.9)
C7  53.0(16.2) 265 (43) 02(0.1) 03(01) 0.5 (1.0)
200 7.6 C; 685 (12.7) 123(1.3) 1.8(05) 22(0.7) 2.3 (2.0)
C5 396 (9.4) 8.2 (0.4) 58 (0.6) 8.4 (1.1) 12.3(5.4)
Cy  303(7.0) 541 (9.1) 0.8(04) 0.4 (03) 12(22)
50 86 C;  24.4(4.6) 19.9 (5.0) 59(1.8) 6.1(2.8) 28.0(18.0)
C5  30.0 (6.0) 9.1 (0.8) 9.2 (0.2) 20.8(2.3) 92.8(5.8)
Cy 378 (145) 577 (10.7) 0.1(0I) 0.I(00) 0.1(0.7)
2 100 80 C; 517 (12.0) 24.0 (42) 22(12) 19(1.1) 4.2 (3.8)
C5 326 (5.6) 10.1 (0.8) 8.6 (0.4) 147 (1.6) 64.9 (9.8)
CT7  55.3(19.8) 406 (6.2) 0.0 (0.1) 0.0(0.0) 0.1(0.3)
200 72 C; 1109 (17.8) 17.0(1.8) 0.7 (0.4) 0.7 (0.4) 0.9 (1.0)
C5 303 (7.5) 8.7 (0.5) 58(09) 7.0(13) 16.3(8.5)
CY 226 (12.3) 1448 (42.6) 0.0 (0.I) 0.0 (0.0 0.2 (0.7)
50 85 C; 293(7.8) 53.9 (18.6) 2.0(2.7) 1.8(3.6) 13.6(28.3)
Cs 347 (6.1) 102 (1.1)  9.2(0.2) 19.7(2.2) 96.8 (3.2)
Cy  31.2(9.8) 1324 (247) 00(0.0) 0.0(0.0) 0.0 (0.0)
3 100 80 C;  67.6(9.8) 53.0 (5.6) 0.4 (0.2) 0.2 (0.1) 0.9 (1.3)
C5 275 (4.8) 10.1 (0.8) 9.1(0.3) 16.9(1.3) 93.6 (4.8)
Cy  59.9 (12.7) 79.0 (8:8) 0.0 (0.0) 0.0 (0.0) 0.0 (0.1)
200 7.1 C; 1369 (144) 319(27) 0.2(0.1) 0.1(0.1) 0.4 (0.6)
C5  10.8 (9.5) 9.0 (1.8) 8.6 (1.1) 10.0 (2.1) 72.8 (17.5)

Table 22 Simulation study 1, scenario 3 with n x = 30, ny= 10 and 100 runs. Evaluation of the
second step of the ORdensity method with e = 0.05. In the first column the number of total
simulated DE genes. In column 2, the 10 X fo values where fqis the average proportion of
permuted cases in sets U;. In column 3, the “*” indicates the clusters considered by the
procedure. Columns 4-7 contain for each cluster: the mean number of genes (n_;), the mean of
OR values (OR), the mean of F' Pvalues (F P), the mean of dF Pvalues (dF P). In column 8
the mean of False Positive genes per cluster in % (F P C). Corresponding standard deviations are
in brackets. In the last column, distribution of DE genes in accordance with their A, value that
they have taken by chance in {1.5, 2, 3}.

Distribution DE genes

DE 10fo0 C; 7; (sd) OR (sd) FP (sd) dFP (sd) FPC (sd) according to Ay
C7 298 (54) 770 (137) 07(04) 03(02) 11(20) (133, 31.2, 55.5)
50 86 C; 250(51) 196(51) 65(14) 6.7(25) 32.8(15.6) (55.2, 39.2, 5.6)
Cs 293 (6.6) 90 (0.7) 93(02) 21.3(21) 89.3(7.6) (85.6, 14.3, 0.1)
C7 303 (144) 807 (169) 01(01) 01(01) 1.1(20) (78, 23.2, 69.1)
100 81 (Cj 447(1L7) 16.2(6.6) 25(15) 23(1.6) 57 (5.9) (39.9, 45.1, 15.0)
Cs  36.8(65)  10.0 (0.8) 8.5(0.4) 15.0(1.7) 60.0 (9.3) (75.3, 24.4, 0.3)
C7 462 (173) 651 (13.0) 00(00) 00(0.0) 0002 (37, 148, 815)
200 73 € 107.0(17.4) 21.2(29) 07(03) 06(0.4) 1.0 (1.1) (28.8, 43.8, 27.4)
Cs 355 (7.5) 8.8 (05) 6.0(0.7) 7.5(1.1) 16.6 (6.6) (67.9, 30.8, 1.3)
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Table 23 Simulation study 1, scenario 3 with nx = ny = 10 and 100 runs. Evaluation of the
second step of the ORdensity method with o = 0.05. In the first column the number of total
simulated DE genes. In column 2, the 10 X fo values where fq is the average proportion of
permuted cases in sets U;. In column 3, the “*” indicates the clusters considered by the
procedure. Columns 4-7 contain for each cluster: the mean number of genes (n~;), the mean of
OR values (OR), the mean of F'P values (F P), the mean of dF P values (dF P). In column 8
the mean of False Positive genes per cluster in % (FW) Corresponding standard deviations are

in brackets. In the last column, distribution of DE genes in accordance with their A 4 value that

they have taken by chance in {1.5, 2, 3}.

Distribution DE genes

DE 10fy C; 7; (sd) OR (sd) FP (sd) dFP (sd) FPC (sd) according to Ay
C7 216 (53) 77.7(222) 28(0.7) 10(05) 3.4 (42) (I1.2, 27.5, 61.2)
50 86 Cj 300(55) 205(55) 7.5(09) 75(19) 344(128)  (37.2,423,205)
Cs 298(84) 100 (0.8) 92(0.3) 17.8(1.7) 83.0 (8.2) (63.7, 34.6, 1.7)
C7  383(87) 67.1(120) 14(05) 06(03) LI (L7) (104, 5.8, 63.8)
100 82 Cj 366(61) 209 (41) 54(L1) 48(L5) 11.9(7.1) (31.1, 43.0, 25.8)
Cs 356(82) 104 (0.9) 88(0.3) 13.8(15) 522 (11.1) (59.0, 36.3, 4.7)
CY 55.8(17.0) 51.4(12.6) 0.6 (0.3 0.3 (0.2) 0.3 (0.6) (8.2, 22.5, 69.3)
200 7.6 C; 606(143) 180(35) 26(07) 22(07) 2.1(2.1) (23.0, 38.2, 38.8)
Cs 426(96) 98 (0.7) 6.6 (0.5) 7.6(0.9) 14.4 (5.4) (44.1, 43.8, 12.1)

Table 24 AUC mean values for Simulation study 1, scenario 2 and 100 runs

TLX:TLY:30

Nb. of DE genes 50 100 200
A 1.5 2 3 1.5 2 3 1.5 2 3
ORdensity 0.998 0.997 0.997 0.998 0.997 0.995 0.998 0.996 0.993
(0.001) (0.001) (0.000) | (0.001) (0.002) (0.000) | (0.001) (0.003) (0.000)
limma 0.995 0.993 0.993 0.996 0.993 0.993 0.997 0.992 0.992
(0.002) (0.001) (0.000) | (0.003) (0.001) (0.000) | (0.003) (0.001) (0.000)
SAM 0.995 0.994 0.993 0.996 0.993 0.993 0.997 0.993 0.992
(0.002) (0.001) (0.000) | (0.003) (0.001) (0.000) | (0.003) (0.002) (0.000)
nyxy = 30, ny =10
Nb. of DE genes 50 100 200
A 1.5 2 3 1.5 2 3 1.5 2 3
ORdensity 0.981 0.997 0.998 0.980 0.997 0.998 0.971 0.995 0.998
(0.008) (0.003) (0.001) | (0.005) (0.002) (0.002) | (0.006) (0.001) (0.003)
limma 0.976 0.997 0.993 0.987 0.998 0.993 0.995 0.999 0.992
(0.010) (0.003) (0.001) | (0.005) (0.002) (0.001) | (0.001) (0.001) (0.001)
SAM 0.949 0.993 0.993 0.956 0.994 0.993 0.970 0.997 0.992
(0.015)  (0.005) (0.001) | (0.011) (0.003) (0.001) | (0.008) (0.002) (0.001)
nx =ny = 10
Nb. of DE genes 50 100 200
A 1.5 2 3 1.5 2 3 1.5 2 3
ORdensity 0.943 0.983 0.998 0.939 0.981 0.998 0.921 0.972 0.998
(0.013)  (0.007) (0.001) | (0.010) (0.006) (0.001) | (0.010) (0.006) (0.001)
limma 0.912 0.984 0.994 0.944 0.991 0.994 0.976 0.997 0.995
(0.021) (0.008) (0.002) | (0.011) (0.004) (0.002) | (0.005) (0.001) (0.004)
SAM 0.885 0.967 0.994 0.890 0.968 0.994 0.02 0.981 0.996
(0.020) (0.016) (0.002) | (0.015) (0.009) (0.002) | (0.014) (0.005) (0.004)




Table 25 AUC mean values for Simulation study 1, scenario 3 and 100 runs

nx =ny = 30

Nb. of DE genes 50 100 200
A variable
ORdensity 0.998 0.998 0.999
(0.001) (0.002) (0.001)
limma 0.994 0.995 0.995
(0.002) (0.003) (0.003)
SAM 0.994 0.995 0.996
(0.002)  (0.003) (0.003)
nyx = 30, ny =10
Nb. of DE genes 50 100 200 |
A variable
ORdensity 0.993 0.992 0.991
(0.004) (0.003) (0.002)
limma 0.991 0.994 0.997
(0.005) (0.003) (0.001)
SAM 0.980 0.983 0.989
(0.010) (0.006) (0.004)
X =ny = 10
Nb. of DE genes 50 100 200
A variable
ORdensity 0.975 0.974 0.968
(0.009) (0.006) (0.005)
limma 0.967 0.980 0.993
(0.012)  (0.006) (0.002)
SAM 0.950 0.956 0.971
(0.015)  (0.009) (0.006)
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Table 26 Simulation study 2 with nx = 30, ny = 10 and 100 runs. Evaluation of the first step
of the ORdensity method using different values of . The Table shows the estimated probability,
Pm., of no considering as a potential DE gene at least one gene that it really is, and the mean
proportion of DE genes (row named “%") that the procedure considered as potential DE genes.

Nb. of 1 block 2 blocks 3 blocks
DE genes «a a a
per block 0.1 0.05 0.01 0.1 0.05 0.01 0.1 0.05 0.01
5 Pm 0 0 0 0.01 0.01 0.04 0.04 0.06 0.29
% 100 (0) 100 (0) 100 (0) | 99.9 (1.0) 99.9 (1.0) 99.2 (4.6) | 99.6 (2.3) 99.1 (3.9) 95.2 (10.0)
20 Pm 0 0 0 0.00 0.00 0.07 0.08 0.15 0.53
% 100 (0) 100 (0) 100 (0) 100 (0) 100 (0) 99.6 (2.3) | 99.6 (1.8) 98.8 (4.2) 93.7 (10.3)
100 Pm 0 0 0 0.02 0.06 0.30 0.17 0.42 0.91
% 100 (0) 100 (0) 100 (0) | 99.9 (0.1) 99.7 (1.6) 97.3(8.2) | 99.5(1.6) 98.0 (5.1) 87.5(14.3)
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Table 27 Simulation study 2, with n x = 30, ny= 10 and 100 runs. Evaluation of the second

step of the ORdensity method with o = 0.05. In the first column number of blocks. In column

2, the number of total simulated DE genes. In column 3, the 10 X fovalues where fgis the
average proportion of permuted cases in sets U;. In column 4, the “*” indicates the clusters
considered by the procedure. Columns 5-8 contain for each cluster: the mean number of genes
(n~;), the mean of OR values (OR), the mean of F'P values (FP), the mean of dF P values
(dFP). In the last column the mean of False Positive genes per cluster in % (FPC).
Corresponding standard deviations are in brackets.

B DE 10 fo C; T (Sd) OR (Sd)

FP (sd) dFP (sd) FPC (sd)
C7 207 (321) 948 (612) 6.

9

9

(I2) 67 (87) 330 (443)
(0.3) 182 (2.8) 100.0 (0.0)
(0.3) 32.7(1.8) 100.0 (0.0)

5 91 C, 881(261) 107 (0.7)
Cs; 858 (19.0) 8.1 (0.3)
C7 200 (00) 1279 (31.3) 0.0 (0.0) 0.0(0.0) 0(0)
1 20 90 C, 1007 (137) 11.0(05) 9.0 (0.1) 16.9(1.5) 100 (0)
Cs; 858 (19.0) 81(03) 92(0.1) 327(1.8) 100 (0)
C7 1000 (0.0) 120.0 (26.5) 0.0 (0.0) 0.0 (0.0) 0(0)
100 89 C 845(124) 11.0(05) 9.1 (02) 165 (1.2) 100(0)
C3  77.0 (10.6) 8.1(02) 9.2(0.1) 303(13) 100 (0)
CF 104 (85) 723(19.9) 16(12) 07(23) 26 (0.1)
10 91 Cp 1038(145) 11.2(07) 9.0(0.2) 167 (1.5) 99.9 (1.6)
C3  95.0 (14.6) 8.0(02) 92(01) 323(1.2) 100.0(0.0)
C7  307(13) 655(11.9) 01(02) 01(02) 01(04)
2 40 89 Cp 989(120) 11.0(05) 9.0(0.2) 17.0(12) 99.6 (1.2)
Cs;  88.0 (11.9) 8.0(02) 92(01) 323(1.2) 100.0(0.0)
C7 1007 (21.8) 68.7 (17.6) 0.0 (0.0) 0.0(0.0) 0.0 (0.0)
200 86 C; 1025(8.9) 425(136) 0.6 (1.8) 10(3.4) 4.2 (19.7)
Cs 1415(19.2) 93 (0.4) 92(01) 239 (16) 99.7 (0.9)
(
(
(
(
(
(
(
(
(

C;  135(54) 520(108) 14 (12) 07(1.2) 1.9(88)

15 91 C, 101.4(146) 11.2(0.6) 9.0(0.1) 16.9 (1.3) 97.9 (2.2)
Cs; 948 (13.8) 8.0(0.2) 9.2(0.2) 325(1.1) 100.0 (0.1)

CF 554 (6.3) 478(92) 05

3 60 89 Cp 975(138) 11.2(0.7) 9.0
Cs  87.4(12.7) 78(02) 9.2

C7 1386 (31.9) 472 (11.9) 00

300 83 ¢ 156.8(328) 27.3(7.3) 08
Cy 1304 (12.8) 91(03) 92

Z 0.3 (0.9)
3) 954 (5.7)
1) 99.8 (0.9)
I
8

1) 0.0(00)
2(18) 1.2 (4.2)
23.2(1.0)  95.6 (6.0)

O OO«
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FIGURES 8 — 20
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Figure 8 Simulation study 1, scenario 2 with nx = ny = 30 and 100 runs. Evaluation of the first
step of the ORdensity method using different values of «. Left: estimated probability, py,, of no
considering as potential DE gene at least one gene that it really is. Right: mean proportion of DE
genes that the procedure considered as potential DE genes.
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Figure 9 Simulation study 1, scenario 3 with nx = ny = 30 and 100 runs. Evaluation of the first
step of the ORdensity method using different values of «. Left: estimated probability, py,, of no
considering as potential DE gene at least one gene that it really is. Right: mean proportion of DE
genes that the procedure considered as potential DE genes.




— =001 — a=005— a=01 — =001 — 0=005 — a=01

o
HH
oA

& oso- n

Mean % of DE genes considered as potential

50 100 200 50 100 200 50 100 200 50 100 200 50 100 200 50 100 200
ngenes ngenes

Figure 10 Simulation study 1, scenario 2 with nx = 30, ny = 10 and 100 runs. Evaluation of
the first step of the ORdensity method using different values of «. Left: estimated probability, pm,,
of no considering as potential DE gene at least one gene that it really is. Right: mean proportion
of DE genes that the procedure considered as potential DE genes.
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Figure 11 Simulation study 1, scenario 3 with nx = 30, ny = 10 and 100 runs. Evaluation of
the first step of the ORdensity method using different values of «. Left: estimated probability, pm,
of no considering as potential DE gene at least one gene that it really is. Right: mean proportion
of DE genes that the procedure considered as potential DE genes.
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Figure 12 Simulation study 1, scenario 3 with nx = 10, ny = 10 and 100 runs. Evaluation of
the first step of the ORdensity method using different values of «. Left: estimated probability, Py,
of no considering as potential DE gene at least one gene that it really is. Right: mean proportion
of DE genes that the procedure considered as potential DE genes.

— C) e C, e Cy

120- —

80~

40-

False Positives % per cluster

0- == oK o - o = -o-E-o—l-o—l

50 100 200 50 100 200 50 100 200
ngenes

Figure 13 Simulation study 1, scenario 2 with nx = ny = 30 and 100 runs. Evaluation of the
second step of the ORdensity method with o = 0.05. In x axis number of DE genes; in y axis the
mean of False Positive genes per cluster in % (FPC).
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Figure 14 Simulation study 1, scenario 3 with nx = ny = 30 and 100 runs. Evaluation of the
second step of the ORdensity method with o = 0.05. In = axis number of DE genes; in y axis the
mean of False Positive genes per cluster in % (FPC).
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Figure 15 Simulation study 1, scenario 1 with nx = 30, ny = 10 and 100 runs. Evaluation of
the second step of the ORdensity method with o = 0.05.In = axis number of DE genes; in y axis
the mean of False Positive genes per cluster in % (FPC).

Page 12 of 15



m— C; == C, mmm Cy

100~

50-

25-

False Positives % per cluster
]
1

N J::III j—t =| N o=

. s . . . . . .
50 100 200 50 100 200 50 100 200
ngenes

Figure 16 Simulation study 1, scenario 2 with nx = 30, ny = 10 and 100 runs. Evaluation of
the second step of the ORdensity method with o = 0.05. In = axis number of DE genes; in y axis
the mean of False Positive genes per cluster in % (FPC).
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Figure 17 Simulation study 1, scenario 3 with nx = 30, ny = 10 and 100 runs. Evaluation of
the second step of the ORdensity method with o = 0.05. In = axis number of DE genes; in y axis
the mean of False Positive genes per cluster in % (FPC).
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Figure 18 Simulation study 1, scenario 3 with nx = ny = 10 and 100 runs. Evaluation of the
second step of the ORdensity method with o = 0.05. In x axis number of DE genes; in y axis the
mean of False Positive genes per cluster in % (FPC).
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Figure 19 Simulation study 2, with nx = 30, ny = 10 and 100 runs. Evaluation of the first step
of the ORdensity method using different values of «. Left: estimated probability, p,,, of no
considering as potential DE gene at least one gene that it really is. Right: mean proportion of DE
genes that the procedure considered as potential DE genes.
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Figure 20 Simulation study 2 with nx = 30, ny = 10 and 100 runs. Evaluation of the second
step of the ORdensity method with o = 0.05. In = axis number of DE gens; in y axis the mean of
False Positive genes per cluster in % (FPC).
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