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BRCA hsa05224 Breast cancer 8

PAAD hsa05212 Pancreatic cancer 9

PRAD hsa05215 Prostate cancer 8

BLCA hsa05219 Bladder cancer 6

GBM hsa05214 glioma 7

READ hsa05210 Colorectal cancer 9

SKCM hsa05218 melanoma 6

KIRP hsa05211 Renal cell carcinoma 6

KIRC hsa05211 Renal cell carcinoma 6

LUSC hsa05223 Non-small cell lung 7

cancer

LUAD hsa05223 Non-small cell lung 7

cancer

SARC hsa05200 Pathway in cancer 21
COAD hsa05210 Colorectal cancer 9

HNSC hsa05200 Pathway in cancer 21

AR sjzdels BT ARSH 2] ol
s Aem weld fAA5d AY 2 43Aeg
Uetdl bE AR, Z4z7be] ofdh Adkd sfzdolo] Fol
Eote FAAdeE =gtolH FHAY TheAde] wrhal
Ztgsta o B Haol(E 2)o FIeEA AR
(dir pathway)-ﬂ- KEGG ol AlE < A djxgold &
3= B9 (related_pathway) S EF3lsle] Exow &g
sglct.

FAAE S Aole] JEAge B FA5] fE
of wuld YEag WEQTE Sohelw fuA HRol
Egol # £ Jrt. B =5 A= HumanNetv3[6] wHild
dEAg dEYIE 269Y F 93 dag st 3
Aol ol% faAel W AuE AY 5o FEHY
thowA el 4ERg JEIY A WEE v)FES
2 49 56 vlwe] B AARAE. 1 5 o W
AolA T8 EAWol(FTto]l s B9 EdRle], HFE =
= 35 Edde], o Edulo], EolF EAW)I &
sk AR o FHA T T8 EdWe] F 540
) 250l HPEE A $2 Y FAAe glow
aa, Fo BAWeTt EAEA @ fAAE 02 dT

1
o
(o]
H

FARe] gow @b 1 F 7 HAREY e BEH
el U SHe HHAA 5.

1

0

D :{Zjezvinj if genei € X )

0 otherwise
D—
giZTm (3)

Y= 58 EdWort EAsteE FAA Al P2 =
8 EdWo] g 5o 9] 25%] r‘sﬂ%ﬂ% 2=
A%, NE FAA Y o)l FHA et

2.4 HALA Z|EF REXA Wi HE

AARA 71 ERo g B =EdAE 7 fHAe] As
A dEgs dgsdn. 4 fEAe] Aoyl
HdgEs Ayl Y8 vuTy fEA 4 HiE
w8 2 (treatment ) I 22 Az Ht
ddAZF(control)S 3 AUl 7S S F AT log2
fold change(log2(FC))E AXFSFATH A 4)

logz(FC) - logz(Treatment) (4)

Controal

log2(FC)2l  WHIRTSZE=  TCGA b RNA - A]EA
glolE (HTSeq) T YAHXE AMZ9 H[HA A=
gzroz2s A AX AZdAe 3z LdF
Bs ARSI =, As wAA EEe de
FAAT A AERT o AFA dui} SolHow
AL =5 e

oAM= shs dlelEY =t B (class
1 93 ;= 7 A (class weight)
S AFESISlTh. 7 Sl H A AR A2 4 59

cwW=_>x (5)

Ne 2

g Sz BE Foln, N A SHae]

2.6 5 =d
B E=RoME sty Rdz 71 AFW YEHIES
Argslgdt, mEe E 479 AAZ AZ(fully

connected layer)o.2 FAHEUSH, TL5E(learning
rate)< 0.001, A3} &2 F(optimizer) S ZE Adam,
£=24 g<(loss  function)ZE 3 WFE  uAf
QI E 23] (sparse categorical Cross entropy) =
ARSEFATE. ZF oF dlolE HE HAHe FxE 3] sl
9= A (grid search)& skt

3. Ay Ha}
3.1 28 M5
% 32 4y 242~ dHelE ¥ UESA HoHE
stEAZL =Ekold fHx B F 9ol ROC-AUC(area
under the curve)& SAS Holtk. w2k HF(cross
validation)7|®8S 3ol 3709 Z7] o2& g
tlo]Ej Al H Eﬂ*E tlolE] AS 2% AyAd3te] 3H HHE
*a‘féo}%‘\:} e Az GUST[1],  DiffMut[2],
deepDriver[3]¢} HlLoPoﬂ o= 2d gl 573

[e] > 2~
2% d 5 g,

H|w



<% 3> TCGA HloJH & 53 A vju
t

Cancer Our method GUST DiffMu deepDriver
name

BRCA 0.9304+0.03 | 0.8022+0.03 | 0.7464+0.05 | 0.8016+0.02
PAAD 0.9399+0.03 | 0.7045+0.1 | 0.6742+0.11 | 0.701040.11
PRAD 0.905340.05 | 0.7089+0.06 | 0.5720+0.07 | 0.7060+0.09
BLCA 0.9541+0.02 | 0.8004+0.07 | 0.8487+0.12 | 0.744840.09
GBM 0.9380+0.04 | 0.7058+0.09 | 0.8685+0.12 | 0.772140.1
READ 0.9029+0.05 | 0.7038+0.16 | 0.7787+0.05 | 0.6115+0.12
SKCM 0.8267+0.03 | 0.7766+0.04 | 0.6864+0.05 | 0.6375+0.05
KIRP 0.9104+0.05 | 0.7934+0.06 | 0.7845+0.02 | 0.6685+0.12
KIRC 0.8406+0.04 | 0.5839+0.02 | 0.7139+0.06 | 0.6908+0.14
LUSC 0.8904+0.02 | 0.6381+0.04 | 0.6724+0.06 | 0.7028+0.01
LUAD 0.8943+0.02 | 0.6538+0.05 | 0.6662+0.04 | 0.704240.03
SARC 0.6584+0.10 | 0.6230+0.11 | 0.6191+0.17 | 0.4795+0.12
COAD 0.8914+0.06 | 0.5839+0.09 | 0.6825+0.08 | 0.7339+0.09
HNSC 0.8731+0.06 | 0.6802+0.08 | 0.5801+0.13 | 0.7053+0.08
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