Filtered selection coupled with support vector machines generate a functionally relevant prediction
model for colorectal cancer. Gabere MN, Hussein MA, AlAbdulkareem I, Aziz MA.

Table S1

Results for the leave-one-out cross validation for different feature sets

Gene set Sensitivity (%) Specificity (%) Accuracy (%) MCC (%)
20 82 82 82 0.64

30 83 86 84 0.69

50 76 86 81 0.63

100 80 84 82 0.65

200 78 86 82 0.65

300 76 86 81 0.63

500 76 86 81 0.63
Results for the 10-Fold cross validation for different feature sets

Gene set Sensitivity (%) Specificity (%) Accuracy (%) MCC (%)
20 83 87 84 0.71
30 83 87 84 0.71
50 79 89 83 0.70
100 79 89 83 0.70
200 79 89 83 0.70
300 79 89 83 0.70
500 79 89 83 0.70




Table S2

30 Best 50 Best Genes 100 Best Genes 200 Best 300 Best 500 Best
Genes Genes Genes Genes
IL8 IL8 IL8 IL8 IL8 IL8
MMP7 MMP7 MMP7 MMP7 MMP7 MMP7
SMPD1 SMPD1 SMPD1 SMPD1 SMPD1 SMPD1
CLDN1 CLDN1 CLDN1 CLDN1 CLDN1 CLDN1
SLC6A6 SLC6A6 SLC6A6 SLC6A6 SLC6A6 SLC6A6
MMP1 MMP1 MMP1 MMP1 MMP1 MMP1
usP2 uspP2 usP2 USP2 usP2 usP2
WNT5A WNT5A WNT5A WNT5A WNT5A WNT5A
TGFBI TGFBI TGFBI TGFBI TGFBI TGFBI
TMIGD1 TMIGD1 TMIGD1 TMIGD1 TMIGD1 TMIGD1
MALL MALL MALL MALL MALL MALL
KIAA1199 KIAA1199 KIAA1199 KIAA1199 KIAA1199 KIAA1199
OTOP2 OTOP2 OTOP2 OTOP2 OTOP2 OTOP2
CAl CAl CAl CAl CAl CAl
GUCA2B GUCA2B GUCA2B GUCA2B GUCA2B GUCA2B
CLCA4 CLCA4 CLCA4 CLCA4 CLCA4 CLCA4
SCD SCD SCD SCD SCD SCD
CEACAM7 CEACAM7 CEACAM7 CEACAM7 CEACAM7 CEACAM7
XPOT XPOT XPOT XPOT XPOT XPOT
CA4 CA4 CA4 CA4 CA4 CA4
SEMAG6A SEMAGA SEMAGA SEMAGA SEMAGA SEMAGA
BEST4 BEST4 BEST4 BEST4 BEST4 BEST4
SECTM1 SECTM1 SECTM1 SECTM1 SECTM1 SECTM1
CDH3 CDH3 CDH3 CDH3 CDH3 CDH3
MUSK MUSK MUSK MUSK MUSK MUSK
MS4A12 MS4A12 MS4A12 MS4A12 MS4A12 MS4A12
IL6R IL6R IL6R IL6R IL6R IL6R
PMEPA1 PMEPA1 PMEPA1 PMEPA1 PMEPA1 PMEPA1
EPB41L3 EPB41L3 EPB41L3 EPB41L3 EPB41L3 EPB41L3
SCGN SCGN SCGN SCGN SCGN SCGN
PYY PYY PYY PYY PYY
AHCYL2 AHCYL2 AHCYL2 AHCYL2 AHCYL2
MT1G MT1G MT1G MT1G MT1G
SLC26A3 SLC26A3 SLC26A3 SLC26A3 SLC26A3
GUCA2A GUCA2A GUCA2A GUCA2A GUCA2A
KRT20 KRT20 KRT20 KRT20 KRT20
C170rf50 C170rf50 C170rf50 C170rf50 C170rf50
SLC17A4 SLC17A4 SLC17A4 SLC17A4 SLC17A4
MACC1 MACC1 MACC1 MACC1 MACC1
SPIB SPIB SPIB SPIB SPIB
FLT1 FLT1 FLT1 FLT1 FLT1




GPA33 GPA33 GPA33 GPA33 GPA33
PLAC8 PLAC8 PLAC8 PLACS8 PLACS8
KLF4 KLF4 KLF4 KLF4 KLF4
HSD11B2 HSD11B2 HSD11B2 HSD11B2 HSD11B2
MT1M MT1M MT1M MT1M MT1M
CD177 CD177 CD177 CD177 CcD177
FKBP1A-SDCBP2 | FKBP1A-SDCBP2 FKBP1A- FKBP1A- FKBP1A-
SDCBP2 SDCBP2 SDCBP2
SPP1 SPP1 SPP1 SPP1 SPP1
LIFR LIFR LIFR LIFR LIFR
ADH1A ADH1A ADH1A ADH1A
EDNRA EDNRA EDNRA EDNRA
DPEP1 DPEP1 DPEP1 DPEP1
PCSK5 PCSK5 PCSK5 PCSK5
DACH1 DACH1 DACH1 DACH1
POUA4F1-AS1 POUA4F1-AS1 POU4F1-AS1 POUA4F1-AS1
PLCE1 PLCE1 PLCE1 PLCE1
SF3B3 SF3B3 SF3B3 SF3B3
ZG16 ZG16 2G16 ZG16
IQGAP3 IQGAP3 IQGAP3 IQGAP3
INHBA INHBA INHBA INHBA
NR3C2 NR3C2 NR3C2 NR3C2
ETV4 ETV4 ETV4 ETV4
SULT1A1 SULT1A1 SULT1A1 SULT1A1
THRB THRB THRB THRB
CA2 CA2 CA2 CA2
HPGD HPGD HPGD HPGD
CKB CKB CKB CKB
NEBL NEBL NEBL NEBL
DKC1 DKC1 DKC1 DKC1
ITLN1 ITLN1 ITLN1 ITLN1
PTGDR PTGDR PTGDR PTGDR
ANGPT2 ANGPT2 ANGPT2 ANGPT2
COL12A1 COL12A1 COL12A1 COL12A1
TRPM6 TRPM6 TRPM6 TRPM6
PADI2 PADI2 PADI2 PADI2
BZRAP1-AS1 BZRAP1-AS1 BZRAP1-AS1 BZRAP1-AS1
HDAC9 HDAC9 HDAC9 HDAC9
DIAPH3 DIAPH3 DIAPH3 DIAPH3
FERMT1 FERMT1 FERMT1 FERMT1
AQP8 AQP8 AQP8 AQP8
SNTB1 SNTB1 SNTB1 SNTB1
SLC30A10 SLC30A10 SLC30A10 SLC30A10
CSE1L CSE1L CSE1L CSE1L
PRSS12 PRSS12 PRSS12 PRSS12
GLA GLA GLA GLA




TOMM34 TOMM34 TOMM34 TOMM34
ANKRD10 ANKRD10 ANKRD10 ANKRD10
LRMP LRMP LRMP LRMP
OSTBETA OSTBETA OSTBETA OSTBETA
ARHGAP44 ARHGAP44 ARHGAP44 ARHGAP44
SRPX2 SRPX2 SRPX2 SRPX2
PCK1 PCK1 PCK1 PCK1
ZAK ZAK ZAK ZAK
IFITM1 IFITM1 IFITM1 IFITM1
CA7 CA7 CA7 CA7
SLC4A4 SLC4A4 SLC4A4 SLC4A4
DISP2 DISP2 DISP2 DISP2
DHRS11 DHRS11 DHRS11 DHRS11
ITGA2 ITGA2 ITGA2 ITGA2
POMGNT1 POMGNT1
ANXA3 ANXA3
B3GALT1 B3GALT1
FABP1 FABP1
CWH43 CWH43
ADAMDEC1 ADAMDEC1
c7 c7
ECT2 ECT2
SLC25A23 SLC25A23
BMP3 BMP3
CP CcP
SLC29A1 SLC29A1
ZDHHC9 ZDHHC9
MMP12 MMP12
RBM47 RBM47
CDK4 CDK4
GCNT3 GCNT3
TPH1 TPH1
ITM2C ITM2C
BRCA2 BRCA2
CDHR2 CDHR2
AZGP1 AZGP1
PLEKHS1 PLEKHS1
AXIN2 AXIN2
C150rf48 C150rf48
VSIG2 VSIG2
TMPRSS2 TMPRSS2
SCNN1B SCNN1B
NAP1L1 NAP1L1
CENPJ CENPJ
SULF1 SULF1
CHP2 CHP2




ETS2 ETS2
AGXT2L2 AGXT2L2
RFX6 RFX6
HHLA2 HHLA2
PLS3 PLS3
MMP10 MMP10
LGALS4 LGALS4
CCL24 CCL24
STMN2 STMN2
ADH1A ADH1A
LOC10050581 | LOC1005058
3 13
ASAP1 ASAP1
C20rf88 C20rf88
ATP2A3 ATP2A3
CLIC5 CLIC5
BTNL3 BTNL3
CEACAM1 CEACAM1
CPNE1 CPNE1
Clorf115 Clorf115
TSPAN7 TSPAN7
Cc2 Cc2
ADTRP ADTRP
FAMS83D FAMS83D
ACO2 ACO2
AURKA AURKA
RUVBL1 RUVBL1
SMPDL3A SMPDL3A
LGALS2 LGALS2
ANLN ANLN
TMEM171 TMEM171
PLG PLG
CHGA CHGA
SLC7A5 SLC7A5
EIF1AX EIF1AX
ENC1 ENC1
GABRE GABRE
CCDC3 CCDC3
AAK1 AAK1
ABCA8 ABCA8
PACSIN2 PACSIN2
ASPA ASPA
DHCR7 DHCR7
CDhi63L1 CDhi163L1
SCN9A SCN9A
CA12 CA12




SEMAA4G SEMA4G
ATP6EV1C2 ATP6V1C2
SCIN SCIN
CHI3L1 CHI3L1
CHCHD2P8 CHCHD2P8
C200rf20 C200rf20
YTHDF1 YTHDF1
TOX TOX
ADAM28 ADAM28
Sl Sl

CKAP2 CKAP2
SLC4A10 SLC4A10
RIMKLA RIMKLA
TIMP1 TIMP1
CCNB1 CCNB1
FTSJ1 FTSJ1
NUCKS1 NUCKS1
GCNT2 GCNT2
ABI3BP ABI3BP
LOC10013135 | LOC1001313
5 55
ABCC13 ABCC13
FCGBP FCGBP
PDESA PDE9A
BCAS1 BCAS1
CXCL11 CXCL11
MIR22HG MIR22HG
BAGALNT2 B4GALNT2
Cl170rf81 Cl170rf81
VAMP2 VAMP2
NKRF NKRF
ZNF280C ZNF280C
TRMT6 TRMT6
NDE1 NDE1
C100rf99 C100rf99
IFT20 IFT20
PDE3A PDE3A
MRP63 MRP63
PUS7 PUS7
CSNK2A2 CSNK2A2
ANGPTL1 ANGPTL1
NEURL NEURL
CCL14 CCL14
SST SST

TIP3 TIP3
RFC3 RFC3




PDK4 PDK4
CD46 CD46
PHF6 PHF6
GCG GCG
KIAAO226L KIAAO226L
XDH XDH
MMP3 MMP3
MET MET
ARL4A ARL4A
PLAU PLAU
CETN2 CETN2
PRPS1 PRPS1
TPX2 TPX2
CENPI CENPI
LPAR1 LPAR1
ENAM ENAM
NONO NONO
MT1F MT1F
MYC MYC
DGKA DGKA
SLCY9A9 SLCOA9
EREG EREG
LINC00266-1 LINC00266-1
EFNAS EFNAS
PHF16 PHF16
ACSF2 ACSF2
NR5A2 NR5A2
RNF125 RNF125
TMCC3 TMCC3
PSAT1 PSAT1
GOT1 GOT1
FAM48A FAM48A
COL4Al COL4AAl
ANK2 ANK2
FCGR3B FCGR3B
CDC14A CDC14A
NAA16 NAA16
STC1 STC1
POLR1E POLR1E
SCML1 SCML1
FABP6 FABP6
TGM?2 TGM?2
ACSL4 ACSL4
ZZEF1 ZZEF1
FOXA1l FOXA1
LGR5 LGR5




IL1IR2 IL1IR2
HSD17B2 HSD17B2
ABCG2 ABCG2
CCDC68 CCDC68
CDCA7 CDCA7
POFUT1 POFUT1
DHRS9 DHRS9
MAGI3 MAGI3
ZNF43 ZNF43
PDZD3 PDZD3
HPGDS HPGDS
ZC3HAVI1L ZC3HAV1L
MXI1 MXI1
RNF152 RNF152
SH3RF1 SH3RF1
PROX1 PROX1
REG1A REG1A
NAAA NAAA
AFF3 AFF3
CBFB CBFB
B3GALT5 B3GALT5
FANCI FANCI
KIF2C KIF2C
ASUN ASUN
CLDN8 CLDN8
GRB10 GRB10
LGALS3 LGALS3
MEF2C MEF2C
FANCB FANCB
CST1 CST1
FAP FAP
ACVRL1 ACVRL1
GGTA1P
FXYD3
MRE11A
KIF4A
ERGIC3
PRDX6
NUP62CL
SELENBP1
EXOSC2
ATP8B1
CXCL1
BACE2
KAL1

OLR1




GDPD3

STAU1

LOC285878

ADH1A

F2RL2

CLCA1

BRD9S

ADAMTSL1

PHF14

SDHA

MORC2

SPON1

BFAR

LOC1005058
15

LOX

GTF3A

SLC9A2

DKFZp686K1
684

SLCO2A1

FRMD3

CIAO1

SIGMAR1

C3orf26

IPO5

PKHD1L1

NSDHL

COL6A3

SET

CNNMA4

MAMDC2

EDN3

Clorf210

THY1

CPT1A

TPSG1

KRT23

PCDHB14

MIER3

KCNMA1

HJURP

Cl6orf62

CMAHP

ELOVLS

AGPAT9




ATIC

ARNTL2

GAB1

CHRNA3

SHMT?2

VSNL1

VIPR1

RHOF

TDGF1

HAUS6

UGGT2

KCTD20

CPSF3

EIF2S3

CPT2

SLC2A12

LUM

S100A8

NFE2L3

B3GALTS5

KIF14

CD93

PID1

CLMN

EYA2

GINS1

RHOC

SHROOM3

CCL28

ADCY6

TTI1

CDh44

BEST2

B3GNT6

PTGER4

CD79A

COoQ6

PHLDA1

MKI67

RASD2

GRIA3

ANPEP

AK1

LRP8

SLIT2

SIAE




LOC145694

CES3

DPF3

FBXO32

CCT4

GFRA2

HMGCS2

RIOK3

EIF3E

MMP11

TMEM37

CES2

FMNL2

AKR1B10

GPR15

SPATS2L

GGT6

XPO4

LOC729867

LASIL

LOC1001293
24

Cdorf34

LRRC6

TREM1

CLIC5

PLCB4

SSBP2

LDHD

SLC16A4

OSGIN2

KDR

LITAF

RETSAT

SEPP1

ENDOD1

PIGR

PLP1

FSBP

CERKL

CAPN5

SYTL2

SEMA6D

GPR180

F2R

CASP5




RAVER2

FSIP2

AHCY

MIR4680

SLC2A13

CKAP2L

C140rf159

RAB27A

C200rf3

MSANTD3

PLCL2

PARM1

SRI

PARPBP

BLOC1S1-
RDH5

RCBTB1

VEGFA

EPB41L2

LEF1

TEX30

UGT1A1

HM13

HILPDA

BCAP31

RBM26

LOC1006530
24

CNNM2

TIAM1

TMTCA

BGN

FAM92A1

TRAF5

NACA

CDKN1B

PLXNA2

CDK2

HSPH1

DNASE1L3

CR2

B3GNT7

CEL

CPM

SPDEF

PPA1




LINCO0341

ATAD2

ELTD1

STIL

RGS13

TEX10

KIAA1161




Table S3
Patients actual status with their corresponding prediction
Based on leave-one-out cross-validation (20 best features)

Patient's sample CEL filename Actual status Predicted Status | Type
033112-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
033112-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
033114-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
033114-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
042412-01NB_(HuEx-1_0-st-v2) Normal Cancer False positive
042412-01TB_(HuEx-1_0-st-v2) Cancer Normal False negative
042413-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
042413-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
050911-01-TB_(HuEx-1_0-st-v2) Cancer Normal False negative
051611-01 NB EXON_(HuEx-1_0-st-v2) | Normal Cancer False positive
051611-01 TB EXON_(HuEx-1_0-st-v2) Cancer Cancer True positive
052311-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
052311-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
052811-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
052811-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
060612-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
060612-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
061013-01-NB_(HuEx-1_0-st-v2) Normal Cancer False positive
061013-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
062011-01 TB_(HuEx-1_0-st-v2) Cancer Normal False negative
070113-01-NB_(HuEx-1_0-st-v2) Normal Cancer False positive
070113-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
070911-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
070911-01TB_(HuEx-1_0-st-v2) 2 Cancer Cancer True positive
072511-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
072511-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
072711-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
072711-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
073011-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
073011-01-TB_(HuEx-1_0-st-v2) Cancer Normal False negative
073011-02 NB_(HuEx-1_0-st-v2) Normal Normal True negative
080211-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
080211-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
082812-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
082812-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
092511-01-NB_(HuEx-1_0-st-v2) Normal Cancer False positive




092511-01-TB_(HuEx-1_0-st-v2) Cancer Normal False negative
092611-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
092611-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
092711-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
092711-01TB_(HuEx-1_0-st-v2) Cancer Normal False negative
092811-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
092811-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
100311-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
100311-03-NB_(HuEx-1_0-st-v2) Normal Normal True negative
100811-01 NB_(HuEx-1_0-st-v2) 2 Normal Normal True negative
100811-01 TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
101011-01INB_(HuEx-1_0-st-v2) Normal Normal True negative
101011-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
101512-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
112611-01-NBd_(HuEx-1_0-st-v2) Normal Normal True negative
112611-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
112611-02NB_(HuEx-1_0-st-v2) Normal Normal True negative
112611-02TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
112611-03-NB_(HuEx-1_0-st-v2) Normal Normal True negative
112611-03-TB_(HuEx-1_0-st-v2) Cancer Normal False negative
112911-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
112911-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
120112-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
120112-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
120511-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
120511-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
121011-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
121011-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
121613-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
121613-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
123012-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
123012-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
010213-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
010213-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
010714-01-NS_(HuEx-1_0-st-v2) Normal Normal True negative
010714-01-TS_(HuEx-1_0-st-v2) Cancer Cancer True positive
010912-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
010912-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
011112-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
011112-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
012014-01-NS_(HuEx-1_0-st-v2) Normal Normal True negative




012014-01-TS_(HuEx-1_0-st-v2) Cancer Cancer True positive
012114-01-NS_(HuEx-1_0-st-v2) Normal Normal True negative
012114-01-TS_(HuEx-1_0-st-v2) Cancer Cancer True positive
012214-01-NS_(HuEx-1_0-st-v2) Normal Normal True negative
012214-01-TS_(HuEx-1_0-st-v2) Cancer Cancer True positive
030613-01-NB_(HuEx-1_0-st-v2) Normal Normal True negative
030613-01-TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
031912-01NB_(HuEx-1_0-st-v2) Normal Normal True negative
031912-01TB_(HuEx-1_0-st-v2) Cancer Cancer True positive
032612-01-NS_(HuEx-1_0-st-v2) Normal Normal True negative
032612-01-TS_(HuEx-1_0-st-v2) Cancer Cancer True positive
032713-01-NB_(HuEx-1_0-st-v2) Normal Cancer False positive
032713-01-TB_(HuEx-1_0-st-v2) Cancer Normal False negative




Table S4: Relevant work on prediction of colon cancer.

Reference No. of Selection Feature/ Accuracy
genes Method Classifiert (%)
(Features)

Gabere et al. 30 Filter mRMR +SVM  |95.27%

Fakoor et al.”" 2000 Filter PCA+  Stacked|83.33%

Auto-encoder

Peng et al. " 6 Filter mRMR+SVM  [93.55%

Peng et al. "*! 12 Wrapper GA-SVM 93.55%

Guyon et al. ' 4 Embedded  |RFE+SVM 98%

Nguyen et al.!" 50 Filter PLS +LD 93.5%

Furey et al. " 1000 Filter SNR+SVM 90.2%

+GA, genetic algorithm; LD, logistic discrimination; mRMR, minimum-redundancy—maximum-
relevance; PCA, principal component analysis; PLS, partial least squares; QDA, quadratic discriminant
analysis; RFE, recursive feature elimination; SNR, signal-to-noise ratio; SVM, support vector machine.



Figure S1: Confusion matrix for normal samples. Rows represent the actual state of the sample, where N
is normal sample, WN is wrong prediction and columns represent the corresponding prediction using the
SVM model. This is the prediction of 44 normal samples using leave-one-out cross validation
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