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High Classification Accuracy Does Not Guarantee a Stable Gene Signature: A Selection-Stability
Analysis of a Compact RNA-Seq Cancer Classifier

Table S1. Selection frequency of all 381 genes that entered the top-75 panel across the 60 resamples (10
outer cross-validation folds plus 50 repeated 80/20 stratified splits with different seeds). Genes are
ordered by panel membership, then selection frequency, The final column indicates membership of the
75-gene panel reported in Table S2 below. The 15 genes selected in at least 80% of resamples (> 48/60)
constitute the stable core and are shown in bold.

Gene Selection frequency (/60) Frequency In reported 75-gene panel
TCF21 60 1.000 yes
TRPS1 59 0.983 yes
HNF1B 58 0.967 yes
SFTPB 57 0.950 yes
SFTA3 56 0.933 yes
LMX1B 54 0.900 yes
C200RF56 52 0.867 yes
FOXF1 52 0.867 yes
GATA3 51 0.850 yes
SFTPA1 51 0.850 yes
TFAP2A 49 0.817 yes
HKDC1 49 0.817 yes
SFTPA2 49 0.817 yes
PRLR 48 0.800 yes
MCTP2 47 0.783 yes
NKX2-1 46 0.767 yes
SLC45A3 46 0.767 yes
SCGB2A2 45 0.750 yes
EFHD1 45 0.750 yes
FZD5 45 0.750 yes
KLK3 45 0.750 yes
IHH 43 0.717 yes
C8ORF85 43 0.717 yes
CI90ORF167 43 0.717 yes
ENI 42 0.700 yes
SHH 42 0.700 yes
SCTR 42 0.700 yes
KLK2 42 0.700 yes

SFTA2 40 0.667 yes



Gene Selection frequency (/60) Frequency In reported 75-gene panel
PAXS 39 0.650 yes
NKX3-1 38 0.633 yes
HOXB13 38 0.633 yes
ACPP 35 0.583 yes
OVOL2 33 0.550 yes
SCGB3A2 33 0.550 yes
TMEFF2 33 0.550 yes
HSD17B11 32 0.533 yes
CDHI16 32 0.533 yes
EMX20S 31 0.517 yes
ACSM3 31 0.517 yes
BENDA4 30 0.500 yes
GALNTI12 30 0.500 yes
SLC6A13 28 0.467 yes
STEAP2 28 0.467 yes
RDHI1 24 0.400 yes
SLC3A1 24 0.400 yes
SLC28A1 24 0.400 yes
HHLA2 22 0.367 yes
C170RF93 22 0.367 yes
PRAC 21 0.350 yes
C150RF21 19 0.317 yes
ACSM2B 19 0.317 yes
CAPNS 17 0.283 yes
SLCI7A3 16 0.267 yes
ADIPOQ 14 0.233 yes
PAGE4 14 0.233 yes
SLC22A2 14 0.233 yes
SFTPD 14 0.233 yes
ALDHI1A3 13 0.217 yes
FOLH1 13 0.217 yes
DMGDH 13 0.217 yes
IGSF9 13 0.217 yes
TMEM140 10 0.167 yes
MET 0.150 yes
AGXT2 0.133 yes
PAX2 0.133 yes



Gene Selection frequency (/60) Frequency In reported 75-gene panel
KLK15 7 0.117 yes
DHDPSL 5 0.083 yes
SELIL3 4 0.067 yes
LMO7 3 0.050 yes
TESC 3 0.050 yes
C90ORF152 3 0.050 yes
GPA33 3 0.050 yes
HOXA10 1 0.017 yes
ARSE 1 0.017 yes
NAPSA 52 0.867 no
SFTPC 45 0.750 no
CHRNA2 41 0.683 no
CPNE4 40 0.667 no
FXYD2 40 0.667 no
ST6GALNACI 35 0.583 no
PCA3 35 0.583 no
KLK4 32 0.533 no
ENPPI 32 0.533 no
POU3F3 32 0.533 no
FLJ45983 32 0.533 no
C200RF151 30 0.500 no
SLC4A4 29 0.483 no
C140RF105 29 0.483 no
GCNT3 27 0.450 no
TARP 26 0.433 no
ORS1E2 26 0.433 no
EMX2 26 0.433 no
PBX1 25 0.417 no
LOC100130933 25 0.417 no
THRSP 25 0.417 no
GAL3ST1 25 0.417 no
KLKPI 25 0.417 no
SALLI 23 0.383 no
IRXS 23 0.383 no
KCNIJ16 23 0.383 no
ESRP1 22 0.367 no
ACSM2A 22 0.367 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
TMPRSS2 22 0.367 no
NR1H4 21 0.350 no
ARHGAP6 21 0.350 no
ENPEP 20 0.333 no
MREG 20 0.333 no
PPAP2A 20 0.333 no
GDEP 20 0.333 no
CALMLS 19 0.317 no
DPP4 19 0.317 no
FOXA2 19 0.317 no
ROS1 18 0.300 no
GRHL2 18 0.300 no
KCNN2 18 0.300 no
TBCID9 17 0.283 no
PPP3CA 17 0.283 no
AMN 17 0.283 no
UGT2B7 17 0.283 no
CDH6 16 0.267 no
LMANIL 16 0.267 no
BHMT 16 0.267 no
TRPMS8 15 0.250 no
HOXAI13 15 0.250 no
GALNT14 15 0.250 no
HNF4A 15 0.250 no
CUX2 14 0.233 no
SLC30A4 14 0.233 no
MUC21 14 0.233 no
NATS 14 0.233 no
CUBN 13 0.217 no
GALNT6 13 0.217 no
SLC34A2 13 0.217 no
GATA2 13 0.217 no
ESR1 13 0.217 no
CNKSRI1 12 0.200 no
HAND2 12 0.200 no
CAMKK?2 12 0.200 no
CRYLI 11 0.183 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
RAB25 11 0.183 no
FEV 11 0.183 no
GLYAT 11 0.183 no
PRODH?2 11 0.183 no
FBXO17 10 0.167 no
USHIC 10 0.167 no
TMEM174 10 0.167 no
ACSM5 10 0.167 no
HOXAI11AS 10 0.167 no
ALPK2 10 0.167 no
CLRN3 10 0.167 no
SHOX2 9 0.150 no
SEMAS5B 9 0.150 no
21553137 9 0.150 no
CI1ORF172 9 0.150 no
PRKCA 9 0.150 no
SLC5A10 8 0.133 no
PABPCIL2A 8 0.133 no
C110RF41 8 0.133 no
GPX3 8 0.133 no
COL23A1 8 0.133 no
POTEG 8 0.133 no
DHRS7 8 0.133 no
TBL1Y 8 0.133 no
HOMER?2 7 0.117 no
BIN1 7 0.117 no
SLC22A3 7 0.117 no
SLCI13A1 7 0.117 no
METTL7B 7 0.117 no
ASPA 7 0.117 no
CRABP2 7 0.117 no
TFAP2B 7 0.117 no
STK32A 7 0.117 no
C60RF223 7 0.117 no
DPCRI1 6 0.100 no
STEAP1 6 0.100 no
C4BPA 6 0.100 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
EPB41L4B 6 0.100 no
SLC37A4 6 0.100 no
CREB3L4 6 0.100 no
APOH 6 0.100 no
SLC17A2 6 0.100 no
CHRM1 6 0.100 no
SLC17A1 6 0.100 no
ARHGAP24 6 0.100 no
EPDRI 5 0.083 no
PRSS22 5 0.083 no
GLI3 5 0.083 no
FXYD3 5 0.083 no
SCGB1A1 5 0.083 no
HOXAI1 5 0.083 no
C190RF77 5 0.083 no
C180RF45 5 0.083 no
PKP3 5 0.083 no
MFAPS 5 0.083 no
SLC2A2 5 0.083 no
TMEM&4 5 0.083 no
LOCI100131551 4 0.067 no
AMACR 4 0.067 no
TSPANS 4 0.067 no
CDHRS5 4 0.067 no
KCNE3 4 0.067 no
PVRL4 4 0.067 no
SLC6A12 4 0.067 no
HOXC8 4 0.067 no
SI 4 0.067 no
SPDEF 4 0.067 no
CYORF15B 4 0.067 no
ADRB2 4 0.067 no
CLECI18C 4 0.067 no
MOGAT3 4 0.067 no
ABCC4 4 0.067 no
CDH17 4 0.067 no
MUC4 4 0.067 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
MYB 4 0.067 no
PYCRI1 4 0.067 no
CDK18 4 0.067 no
SYT7 4 0.067 no
CEACAM6 4 0.067 no
ATP11A 4 0.067 no
NWDI1 4 0.067 no
C120RF27 4 0.067 no
NDUFA4L2 4 0.067 no
NPY 3 0.050 no
PDZD3 3 0.050 no
CPLX3 3 0.050 no
RFPL2 3 0.050 no
ANKRD30A 3 0.050 no
LRRC19 3 0.050 no
CHIA 3 0.050 no
MBIP 3 0.050 no
PDESA 3 0.050 no
RCBTB2 3 0.050 no
FAMI150A 3 0.050 no
GUCY2C 3 0.050 no
ESM1 3 0.050 no
LRRC15 3 0.050 no
PKD2 3 0.050 no
B3GNT6 3 0.050 no
RBP5 3 0.050 no
PRKDI 3 0.050 no
N4BP3 3 0.050 no
RPS4Y1 3 0.050 no
MSTIR 3 0.050 no
CDX1 3 0.050 no
TRPV6 3 0.050 no
RAB3B 3 0.050 no
KCNIP4 3 0.050 no
TMEM30B 2 0.033 no
ACADI11 2 0.033 no
SORD 2 0.033 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
GPR35 2 0.033 no
DES 2 0.033 no
CTSE 2 0.033 no
SLC39A5 2 0.033 no
BHMT2 2 0.033 no
TINAG 2 0.033 no
FAM198A 2 0.033 no
TJP3 2 0.033 no
ANKS6 2 0.033 no
ASBS5 2 0.033 no
ABCC3 2 0.033 no
SLC22A11 2 0.033 no
NAAA 2 0.033 no
SIX4 2 0.033 no
BCL2LI15 2 0.033 no
PLA2G12B 2 0.033 no
USPYY 2 0.033 no
HNF1A 2 0.033 no
TMEM92 2 0.033 no
SLC15A4 2 0.033 no
TFDP3 2 0.033 no
ATCAY 2 0.033 no
UGT2A3 2 0.033 no
WDR69 2 0.033 no
GBA3 2 0.033 no
LDLRAD3 2 0.033 no
LGALS4 2 0.033 no
FLT1 2 0.033 no
MYO7B 2 0.033 no
SLCO4CI 2 0.033 no
CILP 2 0.033 no
SPOCK3 2 0.033 no
PLUNC 2 0.033 no
DDX3Y 2 0.033 no
SLC39A6 2 0.033 no
SFTAI1P 2 0.033 no
ANO7 2 0.033 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
MOSCI1 2 0.033 no
TPM3 2 0.033 no
ZNF350 2 0.033 no
ISX 2 0.033 no
SYCP2 2 0.033 no
SLC17A4 2 0.033 no
SCEL 2 0.033 no
PDZK1 2 0.033 no
A1CF 2 0.033 no
MEPIA 2 0.033 no
S100A14 1 0.017 no
C20RF89 1 0.017 no
ZNF761 1 0.017 no
SLC25A42 1 0.017 no
CYORF15A 1 0.017 no
CABYR 1 0.017 no
HOPX 1 0.017 no
STX19 1 0.017 no
ANGPTLA4 1 0.017 no
BMP2 1 0.017 no
DAB2 1 0.017 no
CDX2 1 0.017 no
NROB2 1 0.017 no
ENAM 1 0.017 no
MMP26 1 0.017 no
MASP1 1 0.017 no
SERPINB1 1 0.017 no
TMEM163 1 0.017 no
FAMI149A 1 0.017 no
MYOM3 1 0.017 no
LOC388387 1 0.017 no
FAAH 1 0.017 no
TFAP2C 1 0.017 no
DPYS 1 0.017 no
FERMT1 1 0.017 no
NBLA00301 1 0.017 no
NOX1 1 0.017 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel
AGR2 1 0.017 no
ACMSD 1 0.017 no
CAMKI1 1 0.017 no
ERBB4 1 0.017 no
SMARCD?2 1 0.017 no
ARFGAP3 1 0.017 no
GNMT 1 0.017 no
SNRPN 1 0.017 no
PRUNE2 1 0.017 no
XIST 1 0.017 no
ANKS4B 1 0.017 no
EHF 1 0.017 no
CECR6 1 0.017 no
TBX3 1 0.017 no
CLECI8A 1 0.017 no
FOXA1 1 0.017 no
BBOX1 1 0.017 no
ALDH3B2 1 0.017 no
VAV3 1 0.017 no
TTTY15 1 0.017 no
CI1ORF116 1 0.017 no
NRIP2 1 0.017 no
ACADL 1 0.017 no
TMSB4Y 1 0.017 no
PIK3R3 1 0.017 no
EIF1AY 1 0.017 no
TRIMI15 1 0.017 no
ADAMI2 1 0.017 no
TRIM10 1 0.017 no
GMPR 1 0.017 no
UPBI 1 0.017 no
APIM2 1 0.017 no
DNAIJB13 1 0.017 no
AQP4 1 0.017 no
KIF5C 1 0.017 no
TRPM4 1 0.017 no
KDMS5D 1 0.017 no



Gene Selection frequency (/60) Frequency In reported 75-gene panel

PLEKHF2 1 0.017 no
CYP2S1 1 0.017 no
ACSLS5 1 0.017 no
TRIMSS 1 0.017 no
LPCATI 1 0.017 no
RABEP1 1 0.017 no
EPN3 1 0.017 no
CELSR2 1 0.017 no
TMCS 1 0.017 no
MSMB 1 0.017 no
ERN2 1 0.017 no
EPHB3 1 0.017 no
SLC2A12 1 0.017 no
SLC5A6 1 0.017 no
ATP10B 1 0.017 no
PDE4C 1 0.017 no
HOXA9 1 0.017 no
SLC44A4 1 0.017 no
ANXA4 1 0.017 no

Total distinct genes entering the top 75 at least once: 381. Reported panel genes falling below the 80%
threshold: 61 of 75.

Table S2. The reported 75-gene panel, ranked by random-forest importance, with selection frequency
across the 60 resamples. Genes selected in at least 80% of resamples, which constitute the stable core,
are shown in bold.

Rank Gene Selected (/60) Frequency Stable core
1 RDHI11 24 0.40 no
2 TRPS1 59 0.98 yes
3 TCF21 60 1.00 yes
4 ACSM2B 19 0.32 no
5 HNF1B 58 0.97 yes
6 C8ORF85 43 0.72 no
7 SFTA3 56 0.93 yes
8 SCGB2A2 45 0.75 no
9 MCTP2 47 0.78 no
10 IHH 43 0.72 no
11 FOXF1 52 0.87 yes
12 GALNTI12 30 0.50 no



Rank Gene Selected (/60) Frequency Stable core
13 SLC45A3 46 0.77 no
14 NKX2-1 46 0.77 no
15 OVOL2 33 0.55 no
16 MET 9 0.15 no
17 TFAP2A 49 0.82 yes
18 KLK2 42 0.70 no
19 HOXBI13 38 0.63 no
20 PAXS 39 0.65 no
21 SCGB3A2 33 0.55 no
22 C90RF152 3 0.05 no
23 SCTR 42 0.70 no
24 BENDA4 30 0.50 no
25 SLC6A13 28 0.47 no
26 FZD5 45 0.75 no
27 KLK3 45 0.75 no
28 EFHDI1 45 0.75 no
29 SLC22A2 14 0.23 no
30 C200RF56 52 0.87 yes
31 C90ORF167 43 0.72 no
32 PAX2 8 0.13 no
33 SFTPA2 49 0.82 yes
34 SLC17A3 16 0.27 no
35 SFTPB 57 0.95 yes
36 HHLA2 22 0.37 no
37 GATA3 51 0.85 yes
38 KLK15 7 0.12 no
39 EMX20S 31 0.52 no
40 HKDC1 49 0.82 yes
41 SLC3A1 24 0.40 no
42 SFTPA1 51 0.85 yes
43 SFTPD 14 0.23 no
44 CDHI16 32 0.53 no
45 SHH 42 0.70 no
46 LMO7 3 0.05 no
47 PRAC 21 0.35 no
48 SLC28A1 24 0.40 no
49 ACPP 35 0.58 no



Rank Gene Selected (/60) Frequency Stable core

50 C150RF21 19 0.32 no
51 TMEFF2 33 0.55 no
52 LMX1B 54 0.90 yes
53 DMGDH 13 0.22 no
54 EN1 42 0.70 no
55 CAPNS 17 0.28 no
56 IGSF9 13 0.22 no
57 TMEM140 10 0.17 no
58 NKX3-1 38 0.63 no
59 DHDPSL 5 0.08 no
60 AGXT2 8 0.13 no
61 ADIPOQ 14 0.23 no
62 FOLH1 13 0.22 no
63 ACSM3 31 0.52 no
64 HSD17B11 32 0.53 no
65 PAGE4 14 0.23 no
66 ARSE 1 0.02 no
67 ALDHI1A3 13 0.22 no
68 SFTA2 40 0.67 no
69 STEAP2 28 0.47 no
70 C170RF93 22 0.37 no
71 GPA33 3 0.05 no
72 TESC 3 0.05 no
73 SEL1L3 4 0.07 no
74 HOXAI10 1 0.02 no
75 PRLR 48 0.80 yes
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