A GSE86544

o

05

0.0

Gene Expression

-05

B

=)

Gene Expression

C

GSE103479

GSE102238

Gene Expression

T

12

10

@
9]
m
~
o
()]
o

log2( Gene Expression +1)

Before normalization Normaliaztion
T T TTTTTTTTTTTTTTTTTTTTTTTT
! 5 T o | tra ot v e
+ ! I'T: o L T T T O T T T S T T O S A T T B |
¥ T |-r|:;| S, ::.:::n::|||||.|||:|||||
T T o [ = 34 ' ' [ T T T T T T T T R B O B
TT |IT|I:TI|T:'T'TI &" L T O O T T T T T O T Y I S B B |
' e i Lon g g b o L T T T T T T S T T T I I B A
5 taa b e, Lo o S
' v i ! | i =3
| ' I | | . L s
o g
[ =4

H HH L] 5 -

' .|,|::'|l||'lll O':x’_1|I|||l||l||||||||||||||
s 'll.lll,'l'll"l' R T T T T T T I T O T T T T TR T N S R '
i A Yoy v gy o g vy P T T T T T e T I O A T A A R
' ‘|J_J_||I_'_'|'Il'lJ_| T T R T T T T T I T O T T T R T T N S T A
4+ (] _L*‘L—IJ_‘IIJ-II o I T T T T T T T O T O T T SO O T T R S R N

L ! [ S| L= 2 [ T T T T L O O T I O O S N N R I |
+ & 1 ! ORI W 6 R M AT L T I N I S SNl O N 1 T
Tl T L ! R g ! 29

B S R R T L UL AR L
gt Sttt T
RUTRITTIL At ety gt gty " =
l'l"'Il|'I||III'|||'"IIIIIIIIIll|l|'|||l|||l|||lll| TR N TR T k=)

TR T T TR TR TR 7R
Sttt g i
4 gty Illllllllll|l TN TR NI 5
LN T T L T T M LTI LTS T T TICTLLIT N L KR LT S

. w o 4

2

[

O
LN I {1 {0 e o T R T A
ettt T L N T O IR PRI
'|l|"l"|"||l"“""|l Ilulu.||||"|ll.ul|n|"|I.||||||||,||||,l|.|l||,l.||.""||lu||||,l||ll|.||.|ll,
[T I'|“'I||I|II|I“I|||l"lIl|||I|||l|I|I|||I|l||||I|'I|;'ul|"||l|'IIIIII|III"||II|I|I|
L T L T T T T A T T T TR T TR Ll
|mlll‘l‘|IAln|Auul‘lllulllnlunllu‘.lllllhnl“|All|lmAIAn‘nl‘uA‘ul.nul"ullllllll“n‘ql‘l‘

T o TTTTTTTTTTTTITTTITTTTTTTTTTTITIIITIOTTTTTIIIRTTITTTT

ol MR A 6 B A AR B RRESARAARE LA RALAR SRR R ALART A LRSS R R R R R R R EREERREEEEEN
Hascho g oGy e i pag L g tvi Ly dag R R R R RN R R RN RN RN EREREENEENNRE
Pttt i e be et = RN RN NN RN RN RN RN R R RRERRRNRNRE

4 hakelol vegletbyg et ipye b L gethekg TR Ty ey e R R R R R R R R RN RN ERRERRERN
et bt bei b g i g Vi e byen g 2 R R R R R R N NN R R RN ERERENEEEEEY
thrgtn et g bt i g b b ey 0] (RN RN R RN RN RN RRRRENRRERN

B e R N A N S oo
ey bl bl i DV e e r o EERy TR ER ey a Ty x T UL i
thyaghagn Cpgratopna byt bty w

Q

| C o
Q
o

- o

I N s ST e T I
Pt gttt ettt Y (RN N N NN RN RN

A ottt et b et s T
1igadaaggaastaagtagagagdatyaaagaaaaaataaagddpgaga LL0000000000000000000000000000010000000002200000001

=2

Y T & TITTTITTIT T I T T T T I T T b T T I T T I T I T T I T T v T I v T I v v T oI TqTIanTT
v'rr,t',':"'Tn,':ﬂ,"ynlrn'.,v""n"r"”rnﬂv'r"ﬂ - R R R AR N RN R R RRENREERNERRENNIEY
|'||,|'|'I"|'||'Il',.||||||||||I'||||l'||.||l|||‘I|||l|| o (RN RN RN RN RN NN RN RN RN RN RN RN NNRRRRNENN
Vgt e e e bt e D oo U

- |'||,nlIl"'I'.l"l',...xl'.||',I'.,||"|..,.l|.|'ll||l|| g IR N N NN RN RN RN NN
||,,‘,|||:"|I I':I||||||I||||||II||I||'l|llll|||'llll||I ‘a LR RN RN RN RN RN RN RN
|'|l1l'|'I::|'||'ll',.||||||||||l:||l|"|||||l|||:l|||l|| Lﬁ (EERRNA NN RN RN NNNRRNN NN RERRRNN AN NNRRRRNRNN]

© 4

T Q

(=
[
O]

4 =«

q- 1 e S % RN R R RN R RN RN E R RN NN R RN RN RRAE]
Phocn byt e N tenneng 1y o RN R RN RN NN NN RN R RN NIRRT
bt e by b ey "':'l"'l R

T Hangrnt gt ""'"""l"""""""""I'l"'l ST v
Phornp b e e g e b ey R N RN
Phep e b bt N e b g R N R NN RN
T Sy e TRa UL Ut L0000400000001000000 00100010 L0t 1N LNLILlILIlLLLLN)

o

Supplementary Figure 1 Standardization of gene expression

Notes: (A) Standardization of GSE86544, (B) standardization of GSE103479, (C) standardization of

GSE102238, (D) Standardization of GSE7055. The blue bar represents the data before normalization,

and the red bar represents the data after normalization.




1.0.5

A Module-trait relationships
MEcyan -0.016 (0.8) 0.03 (0.7) 0.14 (0.09) 0.066 (0.4) -0.023 (0.8) -0.0096 (0.9)
MEgreen 0.013 (0.9) -0.083 (0.3) 0.066 (0.4) 0.11 (0.2) 0.085 (0.3) 0.13 (0.1)
MEmagenta 0.049 (0.5) 0.011 (0.9) 0.11 (0.2) 0.14 (0.09) 0.21 (0.009) 0.19 (0.02)
MEbrown 0.053 (0.5) -0.084 (0.3) -0.027 (0.7) 0.026 (0.8) =0.1 (0.2) 0.018 (0.8)
MEgreenyellow -0.062 (0.4) -0.11 (0.2) -0.11 (0.2) -0.021 (0.8) -0.038 (0.6) 0.019 (0.8)
MEsalmon -0.031 (0.7) -0.055 (0.5) 0.056 (0.5) -0.025 (0.8) 0.05 (0.5) -0.12 (0.1)
MEyellow -0.0038 (1) -011 (0.2) -0.035 (0.7) -0.035 (0.7) 0.012 (0.9) -0.031 (0.7)
MEtan 0.068 (0.4) -0.18 (0.03) 0.011 (0.9) 0.033 (0.7) 0.035 (0.7) 0.073 (0.4)
MEpurple 0.069 (0.4) 0.034 (0.7) 0.1 (0.2) 0.029 (0.7) 0.11 (0.2) 0.011 (0.9)
MEblue -0.013 (0.9) 0.023 (0.8) 0.08 (0.3) 0.02 (0.8) 0.012 (0.9) 0.12 (0.1)
MEblack -0.021 (0.8) 0.096 (0.2) 0.014 (0.9) 0.15 (0.07) 0.14 (0.09) 0.16 (0.05)
MEred -0.11 (0.2) -0.086 (0.3) -0.2 (0.01) 0.0042 (1) -0.08 (0.3) -0.039 (0.6)
MEturquoise -0.015 (0.9) -0.014 (0.9) -01 (0.2) -0.019 (0.8) -0.02 (0.8) 0.044 (0.6)
MEpink -0.016 (0.8) -0.014 (0.9) -0.2 (0.01) -0.036 (0.7) -0.064 (04) -0.035 (0.7)
MEgrey -0.1 (0.2) 0.18 (0.02)  0.046 (0.6) 0.08 (0.3) 0.061 (0.5) 0.034 (0.7)
B STAGE II-11I GENDER RECURRENCE PNI EVI LvI
Module-trait relationships
MElightgreen 0.1 (0.5) -0.03 (0.8) -0.14 (0.3) -0.1 (0.5)
MEdarkturquoise [= 0.039 (0.8) 0.054 (0.7) -0.1 (0.5) -0.13 (0.4)
MEorange 0.15 (0.3) -0.086 (0.6) -0.24 (0.1) -0.17 (0.2)
MEblue -0.059 (0.7) -0.016 (0.9) -0.11  (04) -0.078 (0.6)
MEred -0.00075 (1) 0.094 (0.5) -0.14 (0.3) -0.1 (0.5)
MEcyan 0.24 (0.1) -0.062 (0.7) -0.1 (0.5) 0.12 (04)
MEyellow -0.056 (0.7) 0.09 (0.5) 0.059 (0.7) -0.068 (0.6)
MEmagenta [l 0.032 (0.8) -0.12 (04) -0.00088 (1) -0.17 (0.2)
MEtan 0.18 (0.2) -0.086 (0.6) -0.23 (0.1) -0.2 (0.2)
MEbrown [l 0.12 (0.4) -0.051 (0.7) 0.0042 (1) 0.0074 (1)
MEgreenyellow 0.083 (0.6) 0.044 (0.8) 0.038 (0.8) 0.11 (04)
MElightyellow -0.11 (0.4) -0.2 (0.2) 0.089 (0.5) -0.065 (0.7)
MEdarkgreen - 0.13 (0.4) -0.11  (0.4) -0.079 (0.6) -0.16 (0.3)
MEturquoise 0.12 (0.4) 0.12 (0.4) 0.15 (0.3) 0.11  (0.4)
MEmidnightblue [l 0.26 (0.07) -0.11  (0.5) 0.0074 (1) 0.1 (0.5)
MEpink 0.028 (0.8) 0.053 (0.7) 0.058 (0.7) 0.027 (0.9)
MEroyalblue 0.16 (0.3) -0.007 (1) -0.084 (0.6) -0.0033 (1)
MEpurple -0.14 (0.3) -0.11 (0.5) 0.028 (0.8) -0.07 (0.6)
MElightcyan -0.15 (0.3) 0.043 (0.8) 0.035 (0.8) -0.084 (0.6)
MEsalmon -0.07 (0.6) 02 (0.2) -0.00081 (1) -0.071 (0.6)
MEdarkred 0.016 (0.9) 0.16 (0.3) 0.025 (0.9) 0.17 (0.2)
MEblack -3.7e-05 (1) 0.084 (0.6) 0.21 (0.1) 023 (0.1)
MEgrey60 -0.045 (0.8) 0.2 (0.2) 021 (0.1) 0.24 (0.09)
MEdarkorange [ -0.096 (0.5) 0.27 (0.06) 0.17 (0.2) 0.15 (0.3)
MEwhite -0.041 (0.8) 0.26 (0.07) 0.17 (0.2) 0.089 (0.5)
MEgreen [ =02 0.2} 0.1 (0.5) 0.056 (0.7) 0.088 (0.5)
MEdarkgrey -0.21 (0.1) 0.38 (0.007) 0.15 (0.3) -0.085 (0.6)
MEgrey 0.2 (0.2) -0.38 (0.007) -0.14 (0.3) 0.045 (0.8)
PNI DIFFERENTIATION TUMOR SIZE VESSEL INVASION

Supplementary Figure 2 Correlation between module eigengenes and clinical traits especially PNI in

GSE103479 and GSE102238 datasets.

Notes: (A, B) Module-trait relationships in GSE103479 and GSE102238 datasets. The correlation

coefficients and corresponding P-values in the brackets are contained in each cell. The table is color-



coded by correlation between eigengenes and traits according to the color legend on the right side. The

modules with the most significant differences are displayed in brackets.

Abbreviations: PNI, perineural invasion.
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Supplementary Figure 3 The expression values of CCNB2 in pancreatic cancer (GSE102238) and

colon cancer (GSE103479).

Notes: (A, B) CCNB2 expression values were detected in GSE102238 and GSE103479.

Abbreviations: CCNB2, cyclin B2



Supplementary Table 1 Results of top 20 pathway enrichment analysis of GSE7055

Term Category Description Count  LoglO(P) Genes
GO:0000280 GO Biological nuclear division 33 -234 BIRC5,BUBIB,CCNB1,CCNE1,CDC20,
Processes CKS2,KIF11,MAD2L1,MYBL2,SPAST,
TOP2A,TTK,PRC1,PKMYT1,PTTGI1,T
RIP13,DLGAP5,TACC3,SMC2,SPAGS5,
UBE2C,ZWINT,TPX2,FBXO5,RACGA
P1,NUSAP1,SPDL1,CDCAS8,CEP55,ND
C1,NSFLIC,KIF18B,ASPM
G0:1902850 GO Biological microtubule 15 -12.89 BIRCS5,CCNB1,CDC20,KIF11,MAD2LI
Processes cytoskeleton ,MYBL2,SPAST, TTK,PRC1,TACC3,TP
organization X2,RACGAP1,NUSAPI,SPDL1,NSFL1
involved in C
mitosis
GO:0007156 GO Biological homophilic cell 16 -12.53 PCDHA9,NECTIN3,PCDHAC2,PCDHA
Processes adhesion via C1,PCDHA13,PCDHA12,PCDHAL11,PC
plasma DHA10,PCDHAS8,PCDHA7,PCDHA6,P
membrane CDHAS5,PCDHA4,PCDHA3,PCDHA2,P
adhesion CDHAL
molecules
GO0:0045787 GO Biological positive 18 -8.88 CCNBI,CCNEIL,CDK1,CKS2,ECT2,EZ
Processes regulation of H2,FEN1,MAD2L1,SPAST,THOC5,DL
cell cycle GAPS5,SPAGS,UBE2C,CIT,FBXOS5,RAC
GAP1,NUSAP1,NSFL1C
R-HSA- Reactome Gene Mitotic G1- 12 -8.74 CCNA2,CCNBI1,CCNEL,CDK1,E2F3.M
453279 Sets G1/S phases CM2,MYBL2,RRM2,TK1,TOP2A,0ORC
6,FBXO05
GO:0140013 GO Biological meiotic nuclear 12 -8.03 BUBIB,CCNE1,CDC20,CKS2,TOP2A, T
Processes division TK,PTTG1,TRIP13,SMC2,FBXO5,NDC
1,ASPM
R-HSA- Reactome Gene G2/M DNA 4 -7.78 CCNB1,CDK1,PKMYT1,CCNB2
69478 Sets replication

checkpoint




GO0:0006260

GO0:0032506

GO:0071103

GO0:0044571

M14

G0:0006310

GO:0051303

GO:0051653

GO:0034502

GO:0032886

GO:0006890

GO Biological

Processes

GO Biological

Processes

GO Biological

Processes

GO Biological

Processes

Canonical

Pathways

GO Biological

Processes

GO Biological

Processes

GO Biological

Processes

GO Biological

Processes

GO Biological

Processes

GO Biological

Processes

DNA

replication

cytokinetic

process

DNA
conformation

change

[2Fe-2S] cluster

assembly

PID AURORA
B PATHWAY

DNA

recombination

establishment of
chromosome

localization

spindle

localization

protein
localization to

chromosome

regulation of
microtubule-

based process

retrograde
vesicle-
mediated
transport, Golgi
to ER

-6.64

-6.31

-5.81

-5.36

-4.93

-4.76

-4.52

-4.49

-4.31

-4.28

CCNA2,CCNE1,CDKI,FENI,MCM2,R
RM1,RRM2,PCLAF,GINS1,RNASEH2
A,ORC6,FBX05,GINS2

ANXA11,ECT2,SPAST,KIF20A,RACG
AP1,CEP55

CCNB1,CDK1,HMGB3,MCM2,TOP2A,
GINS1,SMC2,NUSAP1,GINS2,MIS18A,
HJURP,CENPM,CENPU

NFS1,BOLA2,BOLA2B

BIRCS,KIF20A,SMC2,RACGAP1,CDC
A8

FEN1,HMGB3,KPNA2 MCM2,MSH2,S
TAT6,TOP2A, TNFSF4,TRIP13,RADS1A
P1,GINS2

CCNBI1,DLGAPS,SPAGS,SPDL1,CDCA
8,CEP55

MAD2L1,NUSAPI,SPDL1,NSFL1C,AS
PM

CCT6A,CDK1,EZH2,MSH2, TTK,SPDL
1

KIF11,SPAST,TACC3,SPAG5,TPX2,ME
MOI1,NSFL1C,MAP6D1,RAB6C

KIF11,RAB6A,RACGAP1,RAB6B,RAB
6C,RAB6D




hsa03013

M242

KEGG Pathway RNA transport
Canonical PID AURORA
Pathways A PATHWAY

THOCS,EIF4G3,EIF2B3,TACC3,RPP40,
GEMINS,NDC1,THOC7

THOCS,EIF4G3,EIF2B3,TACC3,RPP40,
GEMINS,NDC1,THOC7

Supplementary Table 2 Results of top 20 pathway enrichment analysis of GSE86544

Term

Category

Description

Count

Logl0(P)

Genes

R-HSA-
1280218

R-HSA-
199991

Reactome

Gene Sets

Reactome

Gene Sets

Adaptive Immune

System

Membrane

Trafficking

81

-14.4

-14.36

APIB1,CALM2,CALR,CD3D,CD3E,CDS6,
CD40,CDC34,CENPE,CHUK,CTSD,CTSK,
CXADR,FCGR3A,HLA-
DOB,IKBKB,KIR2DL1,KIR3DL1,KLRBI,K
TF22,KRAS,LCP2,LMO7,LYN,MICB,NFKB
IE,PIK3CA,PPP2R5D,PRKACA,PSMA1,PS
MA3,PSMAS5,PSMB4,PSMC4,PSMD2,SIPA
1,SIGLEC1,TLR4,UBA1,UBE2G1,VAV1,CU
L2,CULI,RIPK2,BTRC,SOCS3,UBA3,VAM
P3,KIF3B,RASGRP1,RNF41,PSME3,SEC23
A,CD226,SEC24A KIF2C,RAPGEF4,GLMN
,UBOX5,KIFAP3,MGRN1,UBR2,RASGRP3,
HECTDI,KIF26A,FBX02,FBX09,KLHL20,
BLNK,CD209,SAR1B,BTBD1,TREM2,TRE
M1,UBE2R2,UBE2W,TRIM39, TRIB3,PJA I,
TUBAL3,ULBPI,KIF18A,CARD11,DCTNS,
TUBB6,FBXL20, TRIM4,KLC4,FBXO17,AP
183,BTLA
AP1B1,BICDI1,BTC,CALM2,CD3D,CENPE,
CUX1,DAB2,EPS15,GOLGA4,KIFC1,KIF22
,RAB8A,MYOG6,PAFAHIB1,PAFAHIB2,PL
A2G4A,PRKAB1,PRKAB2,RAB3A,RAB4A
,VPS52, TRAPPC2,VAMP2,TSC2,WNT5A,S
TAM,GBF1,SYNJ1,SYNI2,CYTH3,CYTH2,
CYTHI,TRIP11,VAMP3 KIF3B,VPS4B,RIN
1,GCC2,CLINT1,PUMI,SEC16A,STAM2,B
ET1,SEC23A,ARPC1A KIF1C,SEC24A,CO
PS8,COPS6,KIF2C, KIFAP3,SCFD1,EXOC7,
COG4,NECAP1,LDLRAPI1,KIF26A,ARFGA
P3,VPS4A,ITSN2,SAR 1B, TRAPPC4,VTAI,




G0:0022411

R-HSA-
8953854

GO:0001816

GO
Biological

Processes

Reactome

Gene Sets

GO
Biological

Processes

cellular
component

disassembly

Metabolism

RNA

cytokine

production

72

of 82

90

-13.31

-13.3

-12.84

VPS54,EXOC6,KIF26B,KIF16B,TUBAL3,K
IF18A,COG8,DCTNS, TUBB6,KLC4,KIFC2,
COG7,CHMPA4C,FCHO2,NAA30,AP1S3,RA
B43
ADD3,APC,APEH,MRPL49,CFL2,CSNK2A
2,CTSK,DPP4,EIF5A, EPS8,ETF1,F2RL1,FA
PFZD2,GBA,HI-
0,JGFIR,ITGAM,MMP2,MMP11,MMP13M
MP16,PAFAHIB1,PPP1CA,SET,SMARCCI,
SMARCDI1,SMARCD2,TSC2,FZD1,BECNI,
GBF1,SYNI1,CCNB2,VPS4B,HDAC6,RNF4
1,CAMKK2,NES,NEK6,KIF2C,SUPT16H,A
TG14,SETX,FRAT2,GSPT2,LMOD1,WIPI2,
VPS4A,MRPS18B,MRPL15MRPS18C, TR
MT112,VTAI,MRPS23 MRPL39, TREM2,M
RPL50,PDXP,MRPL14,MRPS24, MRPS15M
RPS11,MRPS9,MRPLI,KIF18A,GRWDI,G
ADDA45GIP1,H2AW,ACVR1C,MRPL21,KIF
24
CCNH,ETF1,GTF2F1,GTF2H3,HSPA1B,MA
GOH,MNAT1,CNOT2,NUP98,PCBP1,EXOS
C9,POLR2L,PSMA 1,PSMA3,PSMA5,PSMB
4,PSMC4,PSMD2,RPL22,RPS13,SET,SRSF3
,SRSF7,SNRPA ,SNRPB2,SNRPF,PABPNI,
DHX16,SRSF9,DDX21,WDR46,SNRNP40,
NUP155,EIF4A3,LCMT2,PQBP1,RCL1,PS
ME3,MPHOSPH6,CWC27,PPTH,CHERP,W
DR3,SNRNP35,NUP42, WBP4,XPOT,U2AF2
,XRN2,EXOSC7,SMG6,PPWD1,GSPT2,PRP
F6,NOL11,TFBIM,TRMT112,TRMT6,SF3B
6,PUS7,DDX49,TRIT1,THGIL,TYW1,RIO
K2,ZMAT5,DHX37,NOL6,WDR77,NOL12,
GEMING6,THOC7,EDC3,PUS1,SARNP, TGS
,NT5C3B,TRMT61A,NUP35,LSM11,DCP1B
,PATLI
ATF4,AXL,BST2,RUNX1,CD2,CD3E,CD6,
CD86,CD40,CEBPG,CHRNA7,CHUK,CMK
LR1,EPHA2,F2RL1,FN1,ACKR1,XRCC6,G
ATA3,GBA,GBP1,GHSR,HMOX1,HSPA B,
IFNG,IFNGR ,RBPJ,IL10,IL12A,IL12RB2,I
NHA,INHBB,IRF4,ITGB6,KIT,LCP2,LGAL
S9,LYN,MCIR,CD46,MYB,PCSK5,POLR2L
,PRKCZ,PTPRS,S100A12,SLAMF1,PPP1R1
1,TLR3,TLR4, TNFRSF4,WNT5A,RIPK2,RP




GO:0051640

R-HSA-
109582

hsa04151

GO
Biological

Processes

Reactome

Gene Sets

KEGG

Pathway

organelle

localization

Hemostasis

PI3K-Akt

signaling pathway

82

75

51

-12.24

-12.07

-11.74

S6KA4,NMI,DDX21,AIM2,EIF2AK3,POLR
1C,SOCS5,PUMI1,PQBP1,RASGRP1,POLR3
G,CD226,GLMN,SULF1,PLCB1,DDX58,KP
NA6,CRCP,DDX41,HDAC7, TREM2,SASH3
,RNF216,RNF125,FERMT1,SPHK2,DHX33,
TWSG1,IFTH1,NLRC5,RNF135,CARD11,H
AVCR2,TNFRSF13C,CCDC88B,NRROS,US
P17L2
BICD1,CDH2,CENPE,HMOX 1, KIF5C KIT,
KIFC1,KIF22,LGALS9,LLGLI,LYN,RABS
ANPM1,NUP98 PAFAHIB1,PRKACA,PRK
CZRAB3A,RAC2, TRAPPC2,AURKA,VAM
P1,VAMP2,SYP,DYNLT1,UCHLI,WNT7A,
MKKS,SSNA1,STX11,BECN1,SNX4,GBF1,
SYNJ1,DGKI,VAMP3 KIF3B,STX8,VPS4B,
ESPL1,SEC16A,HDAC6,RASGRP1,LRPPR
C,SPRY2,BET1,SEC23A,UNCI3B,KIF1C,S
EC24A,KIF2C,FGFR10PPDCD10,ATG14,K
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