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Abstract

Gene set analysis utilizing biologic information is expected to produce more interpretable results because
the occurrence of tumors (or diseases) is believed to be associated with the regulation of related genes.
Many methods have been developed to identify statistically significant gene sets across different phenotypes;
however, most focus exclusively on either the differential gene expression or the differential correlation
structure in the gene set. This research provides a new method that simultaneously considers the differential
expression of genes and differential coexpression with multiple genes in the gene set. Application of this NEW
method is illustrated with real microarray data example, p53; subsequently, a simulation study compares its
type I error rate and power with GSEA, SAMGS, GSCA and GSNCA.
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mpejazojg o] 7]ed] ML #Rl FAAES] EHEE FA #EE 5
2, 2 po A Aol AW BANE FAAES Fe U 4

Loy = vl =2 O
o] Ak} Azl E 7] E sk Qi

27) AR R4S 99 WA TS VAL FAAE Rt VARAA BAoE BAY(AIE
we BAE)l mel E Ao)7l 2 fAAE Ao Sohhe & t AR o|F WA Sig-
nificance Analysis of Microarray(SAM) (Tusher, 2001) 59] #0o] ity 22 B4 Uit F34F
7} ol 23 o] oHa AETH v =E5 A e EEY AT o] Fasin 4 w0
gEtglo) wel Aol Xo|7t A7) 7% St} olH EARES Y] fg AEE 7 fAAES @
0 5o} G4 SRS 40T $A) DK BUL A A0 5] RS 288 AW
FAZ AE A2 M2 o2 583 Abolo L] xpo| 7t 2 3hx] AME = R4 (gene set

analysis)©] 5=ttt ojn] &3 Gene Ontology(GO, http://www.geneontoloty.org) Y Kyoto
Encyclopedia of Genes and Genomes(KEGG, http://www.genome.jp./kegg) 52| tl|o]Ejd]|o]AE
o g30] AEA A= (pathway) L} B 7] Fo| e heret $AA} ATk FAT + 97 B
Z 9o 2= Gene Set Enrichment Analysis(GSEA) (Mootha %5, 2003; Subramanian %, 2005),
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Significance Analysis of Microarray-Gene Set(SAMGS) (Dinu 5, 2007)%} Parametric Analysis of
Gene set Enrichment(PAGE) (Kim3} Volsky, 2005) 5-°] €A 22t}

old 27 WS npejaR o] ARE F2 IEIATIY] fste] 5T AFRlol 51 7}
Aol 252 Eo|dd (differential expression)ol] 282 & Aoty Fa B4 v R o T
7F SR A A ArEo] ol Y4 7HEF ofdthe AAEo] Al7=E AL (Qul S, 2005;
Klebanov®} Yakovkev, 2007; Kim 5, 2009) o] &3 fAXE0] AZ T2 BTAFPA Hol=
AT BALY AolE FFEE= Eo|F L (differential coexpression) EAH o] tlFH 9,11’4— Gene Set
Coexpression Analysis(GSCA) (Choi$} Kendziorski, 2009)2} Gene Sets Net Correlations Analy-
sis(GSNCA) (Rahmatallah 5, 2014) 5] it}
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gNe] RARR olFolzl, B 57} 2t nyynaQ) AR THE EARES e T 29 nlolazold o]
Wl A2 ok sk ol w kNl 2 (k= 1,2)) S3 AR = 1,...,ny) T2 iulA) b
BAGE war, (A AR JAA FAA Aole] ABASE 1Dk AR = 1,...,9). QA FA
A% p7l AR 74D AR Pr Awe) BAo] 998 AT nAEA dolui Ao] 427 A
o H40] 2o},

A

2.1. S0|Zdlof Vot KL e AEH
TR A FolA AAe Solddel 2FS Fol AAT ol thotol= oln] of2] =FllA] o]k
718 H} At} (Lee 5, 2009; Maciejewski, 2014).
FAZ Ak BAY) A]2A 9 GSEA (Mootha 5, 2003; Subramanian 5, 2005)& A4 422 £
ojlte AT of ulel <=9 & wj7]1Z, Kolmogorov-Smirnov 43S AFE3te] B4 Fdo] &3k A%}
S Aid So R 918 EAFAC.
A FAA AREHE Solud 445 AU BE T o] T} B4 FA4 AT Abole] EYA
HE Fisherd] F&d HAAoY 27|3EEZE o83t A (Draghici 5, 2003; Khatri 5, 2004)

Al

o
3 o)7h ofuisa, A el & 5

30 > 8

St71 = shdetl, o] S Soldd FAAF Ak o
59 Eoldhd AR Ak X3 o] BUl QT M JEo0] Eoluld A nHH A = Ao
t}.
Global test (Goeman 5, 2004)+& score AAE ©]8§3t] AW HA = HAFEEE e PHES Al

=

AeRar, Fxte] AEg3 BANE UAEZE 2= o 2711 84389 th (Goeman 5, 2005
o] il WEsA wAoAN RSO ER pvalue A4k §13F permutation ] 421k= of of
e Gl AN olF FH3] A% )\]‘:E Kim¥} Volsky (2005)& &4 Ftho] 43 GAAES] 5
7b 83 23 A2 SHolgks 7MY o S4SHEE 85k PAGES At 12y o]
£ A fAARe FH A ARl 2D W Soddde] dHE = Aol EAH.
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Dinu 5 (2007)2 B9 #2074 292 A3 -FAZFLS WA SAM (Tusher, 2001)9] WL 343}
o SAA PB A4L A% SAMGSE MRYT) s, 08 S840 YEEZAA, s B4 BA

(

o

2 A3 At & ol AL oY DsamesE FYHTh

i

p — _ 2 n
(l?le - %‘.2) _ Z :k Tilk
D = ooz, = &=L
SAMGS = ﬁ’ O Tik = T
i—1 1 0 k

o] 2lo|% Efron¥} Tibshirani (2007)2] Gene Set Analysis(GSA), Newton 5 (2007)2] random-set

enrichment scoring 5| ¢It}.

=

2.2. 50|30l J1=ot RTAL Tt A

A B4 W ol el E Jolrke Mz EAEE get
S a3t Aﬂiﬂﬂéoﬂ 1 FANEL AR 4S5 2EE 37 wlio] oo 247} A" 3%t
FEE P A A H T thanh 2HBE ofd {2 Yool Ay
Aol o3t TS A=A Loti 7] fJste] FAAE Abelo] Az dis] A4de A FH Ao
(Lai 5, 2004).
Choi®} Kendziorski (2009)2] GSCAE Fctol] 43 BE FAREL] #o] M2 t}2 T A e}
s ABAT AfolE ST SAFLE otele] Dasca's AAISHAET o] M2 vlu] gk A <]
Wsle]] Wzt ol &8k §RA; ol wheh JEFS Wethe FARE Aok (JungT Kim, 2014).

Dgsca = $ Y ;i ( @ _ (2)>2.

Rahmatallah = o] T f-AAF Atole] AFEAASG thAl Ftho]] &£5= AA
FRAAEL] AT A FRE H]i’_'}% Gene Sets Net Correlations Analysis(GSNCA)Z &3} ).
Al 4 2 e 7 £ RUAEA QWAL PEDAA WAL 7195

AR F(k = 1,2)2] iHA] %76_2]—9/] VEHE w; * g} & ] Perron-Frobenius % 2] (Meyer,
2001)E olgste] wh = (wi®, ... wi”) el e T} A7 T F TN TE AEAE o1&
o] Mk POl §oAS I3 § ]E‘L‘ Dasncas AHE3FAT.

P
Dgsnca = Z ‘w,(l) —w?®|. (2.1)
i=1

Tesson 5 (2010)2 Fkol]l £33 FAAHERE o}t A FAAES] AT BAE 945k Differen-

tially Coexpressed gene modules(DiffCoEx)E A Al 8}t

o916l §AAE Aolsl VEAZe BhEE Fn Auel 43 FAAES] LAY L 55 AT W
slE A3t Evaluation of Dependency Differentiality(EDDY) (Jung¥} Kim, 2014)2} Condition

Specific sub Network identification(COSINE) (Ma 5, 2011) W= lch
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Table 2.1. Algorithm for NEW

Input AR T2 2P S 2te F 79 "ol R o] AR

Output Mi,...,Mpn< ALAS 9 p-valueEd} o] & £33 NEWS p-value

Step 1. B My, ..., Mg 8310 34 KA SAZE Dy, ooy Dy, & F3HTH

Step 2. sample permutation b3] ¥HE3to] A xdx}:q D) ,...DY) (i=1,...0)g 7ok
U My s My & A8S W] 7 p-values S 78 5 ATt

Step 3. ZF vl g AABE o] _3) D, 2} sample permutation-& A A] g+ Dg\/llz ey Dg&i% A+ 0,
B4 1o] 5% B35 DY, 9+DS“> DY (j=1,...,m)E At

Step 4. DneEw = maX(DE/I1 Mm)Q—]— DNEW = max(DS(l), ... S(Z)) (i=1,...,b)E AL,
B NEW] p-valueE —TLEPD]-

%ff}oﬂ Mz o wjAelA F=d 01?4 WS W AR HAT 4] e 23 U Wl ol

ASE A= WA sl Adeow a7l ojzigol Utk B AL od §234 3
tro] 2ge] WAl feolg A v 1% A Bet7] 9Istel olel 7HA AW AHSHA o714 St
o AR B A2 P, NEWE AASHcH (Table 2.1).

M7 AR R W M, M & Al S8 AR §94E 2859 B 0 i) 57
Feo 79 RS FAFECIER pvalues AMSH7] AsiA W2 W] permutationg AA]
sfloF stct. aeju® ZF R ARg oA 13 A FH permutationS F3to] Lol SAZE
< B0, W4k 10] Hes B %53 WS & 5 Avk ol W] Dyewe m/e 2E31E A%
< Hdigtelet st 71 permutation §lo]%= p—value Aike] 7hFsstal ARG WY 5 A4 /A
o] 761735 ZHobd Zlo] ki o] Zlo] A SA|F NEWe wkjo] & Ziojrt.

NEWE o83 7974 AALS skt 2 7K S AREA], & ofd S AR A= 244K
AT B3 AP B} vkt AT 5 ov) WAL AolE I PUT FRA ol B e A
2 ThE 44el WNEL WA AR 2ol wR ST NEWE S5 ole) B4 2uz i
shtel A8 =28 & A3, A= oE ol o8l folde] A F mAA Ad Atele] 2 Ee

379 AA Atz BN 472 R Soldtd FAET Solgitd FAFEE T UxFd
Dsamas$t Dasnca®l 5 7A€ ARS8t Dyepw £ AAtsHiTh
3. AH Aig 42 0|80 g "lw

Mz AAB HP NEWSF GSEA, SAMGS, GSCA, GSNCAZE u]w3h7] 95kd] 0|58 A& g2 =
%5 (Subramanian 5, 2005; Dinu 5, 2007; Rahmatallah 5, 2014)9| X 35d2Z t}F 3399] &
Aol F3} 1799 A4S pb3 ALE (http://software.broadinstitute.org/gsea/datasets.jsp) & +4
sHsitt.

NCI-60 ¢ M= glollA thekst A= Asel met FdA dds 2dshe AARIAR] p53e] 8S
TH3}7] Y3t o] AFE = A2 THE 10,0107) -4 A U}O]ELEQ o] AFZ o] Molecular Signatures
Database(MSigDB)o| A T2 905712] pathway FEE ARSsle] FAAF It 248 AA 8T
7} pathway?] 4% S A48kl 10,000 9] permutationg AAEH] p-valueE F3 T EAWolF
T FAE Atolo] a = 0.058 7]1FEo g 4238 xto]E H o] pathwayS A8 A3}, Table 3.1 &

At
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Table 3.1. Number of significant pathways

Number(diagonal and upper diagonal) and percentage(lower diagonal)
of significant pathways detected using both methods in column and row

GSEA SAMGS GSCA GSNCA NEW
GSEA 52 19 25 5 16
SAMGS 36.5 128 27 8 80
GSCA 48.1 21.1 195 39 31
GSNCA 9.6 6.3 20.0 89 37
NEW 30.8 62.5 15.9 41.6 111

GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA =
gene set coexpression analysis, GSNCA = gene sets net correlations analysis.

SAMGS GSNCA

NEW

Figure 3.1. Venn diagram of significant pathways detected by SAMGS, GSNCA and NEW (SAMGS = significance
analysis of microarray-gene set, GSNCA = gene sets net correlations analysis).

GSEA 2%+ 52719 pathway7}, SAMGSZ+ 1287) pathway7} 23tttz AAE AT F 7HA] 2%
Sojuglel] 728 PolAE GSEAL Auo] £8 FAAES] St AL Aolg] Soju
WEkd o] A= J=AE KAl SAMGSE Solwdle Fro] 28E £ Afol7t 7] el 384

o -
o2 fFositl= 237 U2 pathway= 197] #o]ith Dinu 5 (2007)2] Table 49| A% o]n] = 1}
of 340 A3} Aololl 2 Ajol7} 98-& =iic.

GSCAS%} GSNCAS] F oA BF 938k Ao & HQl pathway®] = 3970531, ZHZ AR f
°]8t 2}o]& K9l pathwaye] 4= 156709} 50719th. Rahmatallah S (2014)9] A&z} Zro] B o
Fo A= GSCAE AlAAH(metabolism) 2}, 12|31 GSNCAE 4135 7] A (signaling) ¥ #AE path-
ways°] FE2 AAHUE. F U BT FAANY ARIAE AR Aol AT Atolol
T8t Afo]§ Kol pathwayE Frethe 542 A0 AR GSCAS AR Jdo] &3 &2
E AR %Y FBAS Hdo] 00lgkes 2 Wi GSNCA+ FAAE Alele AdddA el 7]Q1s
7Fe A7t Ed ol BdolA AR Zrhe Aol7] wiitel Adell+ 2tol7F & 4 vl fith
Figure 3.12 SAMGS®} GSNCA, 28|11 o] F 9y A35sle] vh= NEW 7} 2holdl §-2] 8t pathway
Aole] ZBA oI SAMGSL GSNCAS A2 o] ¥sto] NEW-E ek Zlopl 2o el 4
= QA A2 NEWZE 32 4 98 pathway BhERE £9149) £917 Dol 52 o
2 AN oA ke deol Ui ABo|Th Eek SAMGST AHEFE 2obd 5 gl
317, GSNCATH A8} 3ol 4 gl 74702 pathway Eo] NEWS A-8go2A Fopithe 2
Aol gtk 28y} SAMGS2F GSNCAA = oA 2709] §-9] 8t pathway 7} NEWo| A& e

ok
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Table 3.2. p-values of 2 pathways

GSEA SAMGS GSCA GSNCA NEW

REACTOME SIGNALING BY ERBB4 0.2360 0.0360 0.0287 0.0273 0.0602

BIOCARTA FAS PATHWAY 0.3426 0.0475 0.0995 0.0479 0.0776
GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA =

gene set coexpression analysis, GSNCA = gene sets net correlations analysis.
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(a) Scatter plot of SAMGS and GSNCA (b) Histogram of NEW

Figure 3.2. ST_INTERLEUKIN_4 PATHWAY (SAMGS = significance analysis of microarray-gene set, GSNCA
= gene sets net correlations analysis).

sk7) ofthe A7t vtttk o] Z& SAMGSSF GSNCAZF A& vd A9 §948 Holx 4%
ANE F BAH 59 2 3hS Hdt= NEWS 794 "ojx|7] W&ot} (Table 3.2).

Figure 3.2(a)% 247] §A22 A o] B ‘STINTERLEUKIN_ 4 PATHWAY’ ] SAMGS$} GSNCA
TAAY A2z ola (b)= NEWS fFxko|th. AL H2 AA A5 FAA ol 314 52 10,000
W permutationste] @2 FAXEClty. o] pathwayol SAMGSE A-&3std #ofe fdkolek= 2
E(p = 0.0004)& A GSNCA+= AF Fof51A ¢gdrh(p = 0.5308) % 4wk o] vhg2 (a)9]
AEEE Fote] & 4 Qlth ZEu NEWE A831 o] Jedo] o 3ith(p = 0.0001)+= 225 27
gt} Figure 3.3 97711 SAZZ LAl H ‘KEGG_LYSOSOME’S] Z3eld] ‘ST_INTERLEUKIN
4 PATHWAY’ ¢}= Aulthe SAMGS2E 2384 ¢kAlwk(p = 0.3701) GSNCA Zak= f2l(p =
0.0005)8tH NEWE #83t5< wl= p = 0.02612 A3t

pNe AR A" Aol Awel Wl &
7b ZF 7l wlaEy Ao RAss A

stttk wlwzol &3 A (1 = 1,...,n) &
o RAA FAG BEXE XF = (25,...,25,...,25) ~ N0,I), A7 HA] TR Xf =
(@@l mh) ~ Npp, Tp) 8 7PESATE X229 28 572

SAM-GS, GSCA, GSNCAS} NEWe] 99423 A48 vadr] s 2+ 43
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Figure 3.3. KEGG_LYSOSOME (SAMGS = significance analysis of microarray-gene set, GSNCA = gene sets net
correlations analysis).

Table 4.1. Size comparison (a = 0.05) (type I)
p =20 p =40 p =60

" SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW
15 0.052 0.066 0.052 0.046 0.051 0.039 0.047 0.055 0.042 0.060 0.050 0.045
25 0.058 0.053 0.037 0.047 0.063 0.045 0.044 0.063 0.045 0.050 0.053 0.049
40 0.037 0.042 0.067 0.045 0.053 0.044 0.039 0.053 0.042 0.043 0.062 0.047
60 0.039 0.0563 0.051 0.050 0.054 0.041 0.058 0.056 0.037 0.045 0.052 0.040

GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA =

gene set coexpression analysis, GSNCA = gene sets net correlations analysis.

e AJAd3te] 500 permutationg AAEIS] p-valueE T8+, o] Z¢-S 1,000 HHEEIHCH
GSEAE Atre] 994 Fe 93] Ax A 227t L3 uj 2ol o) A A A9 5}

8 L fFo7ES gotir] St 243

Aol w8 FEE e d U ZE AT AR S1A X] ~ N0, L) (1 =1,...,n)E
7Hdshlal 289 4 n2 15, 25, 40, 6022, Htol] L3 {2 5 pe 20, 40, 6022 WIAA
Table 4.12] A3}= Atch

Fo4ZE o = 0.059 95% AF7ho] (0.0365, 0.0635)9 AL 1#3PAS wf Hote] 43 §1A 5
7h A2 292 GSCASE GSNCAT Algjstal P A o 2 Fo|eEs Aofstl &2 B + Aok

% IL 2482 vlastr] s 2ody

AT pp = (1, 1) & Tp = (045) 2, 2 WYL Fol Arkel] &3 H7%

i

, 7}
j=1
% So]BAL ol FEs} FARE Alole] ABBA Fe)E wAF HokT
7t 2o B2 4 n& 159 40, Aol 8 FAA S pi 207 60, Fo] £ FAA F So|d
EE Soleddd Holt HlE & 037 059 FE Fol FAFE a=0.054 o ZAHE wiwch
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Table 4.2. Power comparison when some genes are only DE, no DC* (type II-1)

pn=20.3 w=0.5 pw=1.0
SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW
0.3 0.157 0.064 0.047 0.125 0.452 0.052 0.051 0.378 0.994 0.047 0.033 0.985
0.5 0.262 0.052 0.043 0.201 0.707 0.051 0.044 0.628 1 0.059 0.020 1

np 7

1 0.3 0.270 0.049 0.035 0.199 0.785 0.052 0.049 0.725 1 0.054 0.006 1
60 0.5 0.464 0.0563 0.049 0.381 0.985 0.053 0.037 0.969 1 0.113 0 1
20 0.3 0415 0.036 0.036 0.345 0.940 0.045 0.042 0.915 1 0.058 0.032 1

40 0.5 0.698 0.051 0.052 0.621 0.999 0.059 0.037 0.998 1 0.064 0.016 1

0.3 0.765 0.055 0.039 0.697 0.999 0.041 0.035 0.999 1 0.059 0.001 1
60 0.5 0.963 0.052 0.041 0.952 1 0.046  0.026 1 1 0.108 0 1

+ DE: differentially expressed, DC: differentially correlated.
GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA =
gene set coexpression analysis, GSNCA = gene sets net correlations analysis.

IL1) 939 f247E Solnan s 3¢

K, Vi< yp, 1, i=j, . .
.u‘i: Uij: (2:177p3.7:17p)
0, ow., 0

Aol £ 7l RAA 5 4 VI SolBART oS FF WALE uzh HA pt 03, 05,
1.02 W3}IA]7] Table 4.29] 235 A9t

o v )
o] ol ol 0R AT ADLE eI AL A 2 4 e GSCAS} GSNCAL: )
A4 TBE Aol =19 3§ GSNCAS] A3 09 FAAAL 2 5 ok

L, i=j
pi=0, oy={r i#jVij<, (i=1l...p j=1...,p).
0, o.w.,

Aekol) 48 prl AR F 7 BEU A ABTATL AT ARHAT, A HAA T Qele) T 4A
A

A} 7o) FRAE rolgt 7HgsA T r& 0.3, 0.45, 0.62] o2 WSA A Table 4.39] 23S Aot
ol 7|23 SAMGSE Fogwol MF+= AAYS H3 GSCAS GSNCAE A= $dS
747 & B s FAA $7F ADASE DA o] ART NEWS] A 2

ek, 229 P ¥

Vi< 1, 1=7,
) =P, . . . . .
Ni:{u oiy=qr i#5Vi,ji<yp, (i=1....p, j=1...,p).
0, ow.,
0, ow.,
Aol £ §87 3 7l FAAE SolRAL She FA) SolTed $AAE ARk A
2ol Ne) Bl SR B BARL u, SolFLASH: JEE role} AW u 0.3, 05,
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Table 4.3. Power comparison when some genes are only DC, no DE (type II-2)
r=0.3 r=0.45 r=0.6
SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW
20 0.3 0.060 0.122 0.101 0.085 0.062 0.252 0.245 0.186 0.040 0.457 0.563 0.432
0.5 0.068 0.296 0.172 0.127 0.052 0.638 0.478 0.351 0.039 0.902 0.785 0.627
60 0.3 0.052 0.348 0.413 0.322 0.051 0.730 0.833 0.78 0.049 0.942 0.987 0.984
0.5 0.064 0.783 0.752 0.684 0.049 0.971 0.981 0.957 0.053 0.996 0.997 0.996

0.3 0.050 0.320 0.390 0.293 0.068 0.748 0.894 0.837 0.046 0.974 0.998 0.995

np 7

15

20
40 0.5 0.050 0.873 0.726 0.605 0.053 0.999 0.991 0.969 0.056 1 0.999 0.998
60 0.3 0.046 0.899 0.962 0.954 0.038 1 1 1 0.043 1 1 1
0.5 0.048 1 0.999 0.998 0.057 1 1 1 0.055 1 1 1

GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA =
gene set coexpression analysis, GSNCA = gene sets net correlations analysis.

Table 4.4. Power comparison when some genes are both DE and DC (type II-3)

pn=0.3 pn=0.5 p=1
™ P 7 T "SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW
4 03 0060 0122 0101 0.085 0062 0252 0.245 0.186 0.040 0457 0.563 0.432
b 06 0058 0296 0.72 0.27 0.052 0.638 0478 0.351 0039 0.902 0.785 0.627
,5 03 0052 0348 0413 0322 0051 0730 0833 0.786 0049 0042 0.957 098
5 0.6 0064 0783 0.752 0.684 0.049 0.971 00981 0.957 0.053 0.996 0.997 0.996
45 03 0050 0320 0390 0.293 0.068 0.748 0.894 0.837 0.046 0.974 0.998 0.995
o 0:6_0.050 0873 0726 0.605 0.053 0.999 0991 0969 0.056 1 0999 0.998
45 03 0046 0899 0962 0954 0.038 1 1 1 0.043 1 1 1
0.6 0048 1  0.999 0998 0.057 1 1 1 0.055 1 1 1
0 03 0060 0122 0101 0085 0.062 0252 0245 0.186 0040 0457 0.563 0.432
o 06 0.058 0296 0172 0127 0.052 0.638 0.478 0351 0.039 0.902 0.785 0.627
45 03 0052 0348 0413 0322 005 0730 0.833 0.786 0.049 0.942 0.987 0.984
10 0.6 0.064 0.783 0.752 0.684 0.040 0.971 0.981 0.957 0.053 0.996 0.997 0.996
45 03 0050 0320 039 0203 0.068 0748 0894 0.837 0046 0.974 0.998 0995
6o 06 0050 0873 0.726 0605 0.053 0999 0991 0.969 0056 1  0.999 0.998
45 03 0046 0899 0962 0954 0.038 1 1 1 0.043 1 1 1
0.6 0048 1  0.999 0.998 0.057 1 1 1 0.055 1 1 1

GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA = gene
set coexpression analysis, GSNCA = gene sets net correlations analysis.

LOZ, r& 0.3 0.6 9 o2 WSAZTE Table 449 27E HW BE PEL BHe] 5, So
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Table 4.5. Power comparison when some genes are DE or DC, not both (type 11-4)

pn=0.3 pn=20.5 pn=1.0
SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW SAMGS GSCA GSNCA NEW
0.3 0.099 0.051 0.053 0.078 0.246 0.054 0.049 0.187 0.798 0.062 0.051 0.743

0.3 0.6 0.091 0.099 0.088 0.105 0.209 0.107 0.095 0.188 0.795 0.107 0.078 0.725

05043 0.146  0.090 0.072 0.122 0.310 0.106 0.076 0.277 0.974 0.105 0.083 0.959
0.6 0.119 0.293 0.381 0.324 0.346  0.305 0.372 0.414 0.972 0.297 0.351 0.968

n p v T

20

15 0.3 0.3 0.151 0.094 0.097 0.144 0.390 0.107 0.103 0.336 0.995 0.096 0.076 0.988
60 0.6 0.104 0.348 0.595 0.515 0.366 0.375 0.617 0.662 0.995 0.348 0.520 0.993
0.5 0.3 0.210 0.250 0.304 0.339 0.665 0.255 0.274 0.670 1 0.242 0.178 1
0.6 0.166 0.867 0.964 0.954 0.594 0.851 0.959 0.985 1 0.840 0.916 1
0.3 0.3 0.202 0.075 0.077 0.173 0.580 0.083 0.061 0.518 1 0.098 0.063 1
20 0.6 0.203 0.278 0.359 0.361 0.592 0.246 0.371 0.621 1 0.249 0.333 1
0.5 0.3 0.360 0.234 0.263 0.398 0.883 0.203 0.225 0.848 1 0.224 0.224 1
40 0.6 0.338 0.874 0.976 0.974 0.858 0.862 0.981 0.990 1 0.870 0.973 1
0.3 0.3 0.375 0.272 0.380 0.498 0.938 0.279 0.363 0.928 1 0.265 0.285 1
60 0.6 0.373 0.934 0.999 0.998 0.942 0.943 0.999 0.999 1 0.950 1 1
0.5 0.3 0.654 0.774 0.899 0.942 1 0.763  0.902 1 1 0.766  0.756 1
0.6 0.562 1 1 1 0.997 1 1 1 1 1 1 1

GSEA = gene set enrichment analysis, SAMGS = significance analysis of microarray-gene set, GSCA = gene
set coexpression analysis, GSNCA = gene sets net correlations analysis.
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