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TP53 APC BARD1 TET2 BCOR FANCA MLH1 ERCC2 RIT1
PIK3CA KRAS POLE STK11 BRAF DNMT3A FGFR1 ERBB4 CTNNBA1
CDH1 SMAD4 MSH6E CALR MDIM2 PRDM1 STAT3 SDHB ESR1
BRCA2 PTCH1 PTPRD ASXL1 CSE3R GNA11 KIT RICTOR SFE3B1
BRCA1 ATM CDKN2A TERT RB1 CDK12 NCOA3 FBXW7 NKX2-1
ERBB2 NF1 EGFR KMT2D TOP1 CDK4 GNAS GNAQ MAP2K1
MET PTEN PTPN11 ARID1A ERBB3 NRAS IDH2 WT1 CEBPA
FGFR3 SRSF2 | SMARCA4 | CCND1 HRAS ALK MAPKA1 MYC
AR CCNE1 PBRM1 MTOR ASNS SMO MRE11 PIKSR1
NOTCH1 FGFR2 FLT3 FGF3 RUNX1 EZH2 MSH2 AXIN2

ojwf, ol wAE F7 A= TP53, PIK3CA, CDH1, BRCA1, BRCA2, ERBB2, MET, FGFR3 & 7]& %tolA F L3
A AR FAaAR el 9laL, Paclitaxel oF& 8¢ #dste] Fondk 2po]E Wl FdA = TET2,
PTPN11, CSF3R, CALR, TOP1, EGFRo|t}.
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regression, LR) 2 o1& AAwzl 2 ubmel AA o] ua} $Ax ARZ Jduwdstn A ARl g 9F
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=82 Tl el 2 o] v AAldd wE AR 7IRF oS Rde] ASEE Hlalshs Edolt).

= 8o EAE wmEe} o] AL (Accuracy): FHY Bd F AFAAW(AN)O] 0.621¢1 whH | B dlm ol o}
E AAde] wE X8 7)7F o= EPE(AN with GE)S 0.724% ©] AgslA d=3S & 4 vk, oju, Ag
T AA AE FolAM SvulEA F3 ME9 H ol

= (Sensitivity)® F#H9 2d T Q-FAZH(ANN) o] 0.500¢! =
5 7]1ZF dF EP(AW with GE)2 0.4582 FAMES & 4 S}, oldf, iftew Al &4 AE oA &
2A St P AE vl go|tt.

L3k, Solx=(Specificity)= Fa#e 2d F AFAAHE(AN)O] 0.706%1 ,
2 717 & (AN with GE) 0.912%2 o] SulEA =53 & 5 .
1 EHlEA 4S5 54 BEC] v o).

T3, F1 4 (F1 score)= Fal9 P (RF, LR, ANN)°] 0.417 W] 0.522 <1 whd 2 dhyo]l th2 A A]d o
WE X7 7|7 4= ZA(AN with GE)S 0.579% &F %o $+38& <& 4+ rt.

é
>

w3 A2 22 EX(Area under ROC, AUROC)S F#o] R (RF, LR, ANN)©] 0.499 WA] 0.679 <1 whd X
we) e ANdel e A 717k oS LW with GBS 0.732% 45 A%ol 4 $4Ee % 5+ 3
o}.

T 9% FEe Rd3 B dygo o2 Ao mE X5 7|3 oS mEe] AERHS vuwshE THolt),

% 99 (a) WA (h)ol ZAE uvre} o], ZF#He == (Random forest, Logistic Regression, Artificial
neural network)® X & 717t o= 2@ (Artificial neural network with GE)o] AZ dlolglAld] s o= 1

F9 A® 7)ZF(Progression-free survival, PFS)(%Z 99 (a) WA () AA AE 7]7H=E 99 (e) WA
()< vustd X85 7|3 o5 mdo] fEH/] zdo Hls) o AEsA ik AGe AgAlol Aol e
3 A (Predicted  Pac-resistant) C#3FA d)3p g4 A€ol AsAC we A (Predicted Pac-

sensitive) (254 )& E/FIS & 4 .

Bowge] Axde] mEw, 24 AmAld] B DAl A NS o] AAHow Ao Am AU

£, Sl Fgststaniol i vkeAS dSey] A WHES BE 29 o Al wete] ddel
SrHERE AZE, WS B ey Sl glojA wig- HlaEAolont tdAte] 4 AR B FdA HRE
mdlo] Hgste] AR VZte AFForA AdEstal bS] 23} A5A] A Bl g vt

Boage mve] mAE AAdE FLE she] AuHon} ol dAdel e Bishw, Fe) 7ol &)
= RopolA] A AL A Aehd ol2¥E td Wy 9 FE e A7t Assts 4e ol
Zeleh. whebx ¥ wre] A14F 7144 BEMAE okde) ST %A Agl st HalAo &
Aelet,
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=m4
Training set  Validation P Paclitaxel-  Paclitaxel- P
(N=230,%) set(N=58, sensitive  resistant
%) (N=93,%) (N=137,%)

Age (y) Age y)
Median, years (range) 64(25-91)  62(28-89) 0.154 Median, years (range) 64(37-87)  64(25-91) 0910
<40 years, n (%) 8(35) 5 (86) 0153 <40 years, n (%) 332 5(38) 0833
=70 years, n (%) 74(322) 14 (24.1) > 70years, n (%) 28(30.1) 46(336)
Sex 0209 Spx 0116

Male 155(674)  34(586) Male 57(613) 98 (71.5)

Female 75(3286) 24414) Female 36(285) 39(285)
Histology 0:46 Histalogy 0072

Intestinal type 143 (62.1) 42(724) Intestinal type 51(548) 92 (67.2)

Diffuse type* 87 (37.8) 16 (27.6) Diffuse type 42(452) 45 (328)
Clinical setings 0835 Ciinical settings 0132

iishometaiaticdeee TGS 2RGSO Initially metastatic disease 57613 97(708)

Recurrent disease 76(33.0) 20 (34.5) RESGHBRt IR 36(387) 40(202)
Prior gastrectomy 120 (52.2) 26 (44.8) 0353 Prior gastrectomy 56 (60.2) 64 (46.7) 0,059
Prior trastuzumab use 40074) 8028 0571 Prior trastuzumah use 1215 20(148) 0215
Duratinrl\ of prior ‘Isl_fline fluoro- 0508 Duration of prior 1t ine 0034
pyrimidine plus platinum- based fluoropyrimidine plus platinum-
chematherapy based chemotherapy

:: :z:::: ;;’ g‘;:; :: g;‘;’; <3months 17083 40(292)

- - =6 months 44 (473) 43 (314)

" Mixed type was categorized into diffuse type: training set (n=13) and

(@) (b)

Zd5
Clinical
representation /_\
= )
® @ Concatenated
@ &) Patient representation
® &
o @ Hidden layer
@ [
® @
\_/ \_/
Prediction
Genetic
representation o
fTPSS BRCA2 FGFR2 MET\
A O Q) O M)
@ @ @ @ " @
erge
@ |9 9 [®] | wm/aw @
o o @ @ L
@ o @ @ @
o @ @ @ ®
® o @ (@ ®
o O U ¢ \_/
\_ ) &
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Ed6

Patient data Al genetic variant embedding lookup table

Clinical features Genetic features Variant embeddings of a patient e ==

GLLLILLEL]  |CLLLEL] || - TTI-[-[] |

RN s eoew - BOERREw| - Doooene

%, %, %ﬁ;‘% b, ARIDIA_SNV als

Sum of variant embeddings Tess o ala

[ oonDaEnE | (K AE

Concatenated clinical and genetic features lCm\nler\ned clinical and genetic v.:lurs
CLL T ] T L L
Train models and predict
Random Forest Logistic Regression Artificial Neural Network Artificial Neural Network with GE
o0 oo -
o@g\(}o / Om
2% | | =9
=87
Bottom-20 Coefficients Top-20 Coefficients

| Column | Coef | | Column | Coef |
27 EGFR_SNV -0.96205 55 EZH2_SNV 0.436808
Fif Initial setting-Initially metastatic disease -0.90108 68 FGFR1_SNV 0.437009
23 SMARCA4_SNV -0.61386 79 CALR_SNV 0.44147
89 MTOR_SNV -0.59062 87 TOP1_CNV 0.4416389
64 APC_SNV -0.52896 4 Histology-Diffuse type 0.450829
82 PBRM1_SNV -0.50184 56 SRSF2_CNV 0.450953
6 Initial setting-Recurrent disease -0.49359 67 PIK3CA_CNV 0.458842
93 FBXW7_SNV -0.48651 37 ALK_SNV 0.464634
84 EGFR_CNV 04811 71 CALR_CNV 0.479657
101 RIT1_SNV -0.44607 10 1L_Duration_6Mto 0.492094
80 ASNS_CNV -0.44302 40 POLE_SNV 0.509426
78 SDHB_SNV -0.43448 43 CSF3R_SNV 0.550462
20 ASXL1_SNV -0.42687 12 NRAS_SNV 0.557318
9 1L_Duration_to3M -0.39507 65 MLH1_SNV 0.561065
107 FANCA_SNV -0.37075 22 NF1_SNV 0568747
63 ERCC2_SNV -0.36252 111 GNAS_SNV 0.615259
106 NKX2-1_SNV -0.35632 8 Prior trastuzumab use 0.63375
57 MSH2_SNV -0.336 110 MTOR_CNV 0.655061
30 AR_SNV -0.33372 49 TET2_SNV 0.820313
69 ERBB4_SNV -0.32877 48 PTPN11_SNV 1.19086
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1.0 4
0.8 4
0.6 4
z
>
=
w
1=
&
0.4 4
0.2 4
— Random Forest, AUC=0.499
—— Logistic Regression, AUC=0.679
—— Artificial Neural Network, AUC=0.618
0.0 1 — Artificial Neural Network with GE, AUC=0.732
0.0 0.2 0.4 0.6 0.8 10

1-Specificity

Models AUROC Sensitivity Specificity Accuracy F1score

RF 0.499 0517 0417
LR 0679 0638 0375
ANN 0618 0500 0.706
ANNwith 0732 0458 0912
GE

0588
0823
0621
0.724

0417
0461
0522
0579

RF, random forest; LR, logistic regression; ANN, artificial neural network; ANN

with GE, artificial neural network with genetic embedding
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{3} Kaplan-Meier plot of Aandam Forest

{b) Kaplan-Meier plot of Lagsitic Regreasion

(€1 Kaplan-Meier plat of Atificial Neural Network
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(d) Eaplan-Meser plot of Artificial Neural Netwark with GE

—praditid Pacaesstant
- iredicked Facsenstive
' Megian PES|Manth)- 279 s 151
075

o Ericicted Fac recictant
- Progicied Fac-sensitve

Wedian FFS(Moath): 233 vs 6.48
B=1078

m— Fredicted Pacoasistant
1 = Predicted Pac:sensitive

SiMonthl: 233 v 6.38

— pradictnd Pat-esitant
1 - Preditteg Pacsensive

Megiian PFS{Month}: 207 vs 759
I F=0420

L T s e e e e o e S S
{2} Kaplan-Maler piot of Random Forest

T T T T T T T T T

11} Kaplar-Meler plot of Lagsitic Regressian

T T T T T T T T T

{g) Kaplan-Meser plot of Artfcial Neural Netwark

T T T T T T T T T T T

= redcted Pacrestent
- dicted Fat-anstive

Medin OS(Monthi 10.08w 533
[LoEH

= Precicied P resisant
w Precicted Pac-sentitie

Median O5Marthl: £ 615 1220
P=0098

- = edcied Pecesstart
| - fredeted Bacaenstivs

Mesian O5{Manthf: 917 v 6 61
il 156

0365 1215182022730% 3%
Time{Mand)

13160121518 NTNDB

Time(Manthi

D369 1RBBAWTNB®

Time{Menth}
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