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Trends and Challenges in Drug Response Prediction Using Graph Neural Networks

= 1 1 sx=3& 23 [} 1,4
A, AgR L, EFE 0 0908

Lol g ek, 2eyr] o] HEl gl El A P 2R getn | x g e et
fredl14@yonsei.ac.kr, jordan3414@yonsei.ac.kr, stdpjh@gmail.com, wy.shin@yonsei.ac.kr
Abstract

o] TFH SAEF (cell line)ol] t3l] k& XA WS 453t FERHS oS (DRP: Drug Response Prediction) %
T= QAN A - Fa3 FA oY FH dANAME T TAE 2 E A H Y (GNN: Graph Neural Network) S AF-&
stof s Astaal sk wEo] diFEa gtk #EE RAEe tpdet A delE e s HolEE 7t i 2
o2 A% Fo GNN WHES &3l shGA 7t 287 Aozl duyd WMEE &-83}o] 1C50 (inhibitory concentration)
%2 AUC (Area Under the dose-response Curve) X & o3 . TE #E by Az THE
Hate] st Fe mdo) M FEE A ko] s

o
o
v
i
o
2
X
rr o
:IOl:l
oft
re

1. 4E delE S GDSC Bold A4 3 dezsd 5 g
=4 Al el AR AnAE Alges 2
woplA] A4S Fed Jojd Sd ow AT

ofo
ol
o
r
2,

M Iz A3% =4

(cell line)oll oJ® oFEo] EFAIA ] gt AW Fxt DRP Fofol| T1x AAYS &8 AFE] RdEL2
o Xgd o] F FFE vHh k=S ¥kE (DRP: 9] HelEAlEe] 7k EAJES AEAHoR ARgsto
Drug Response Prediction)> Ao thdh oF&E o] wkg ghszol k. gy BREE FxE & EdA taY
AEE o =3l= AFo|t}. o= DRP Holo| 1= WS wEd (B3] FAA dHolHAS #-835ke], gene
2177 (GNN: Graph Neural Network)S 83+ o= A expression, gene mutation, copy number variation 5 2] A X
7} &dbs] AP ok B ATl A= @A7MA] DRP FUl 4 A 2d W dolo] gk 543} PP, gene
Aol 2z AT &8 T AAA ] gl pathway ¥ 22 ZF A 2 aWd ko] 45388
AR Al d, Uehlls 5455 ol&ste] adZ 725 whso] v

Fel2 dudsit) o] w, da3t EHET Ayt A}
. gogA S3ich off % 12 7 Bl HE ARge dolH Y R

gk Al E HoFEr L3 o= HelHAS &
DRP T4 AMgstE wWlxnta dloElAle A Al Cjﬂboi] o Hoq Lo 2 2o eﬂ ]ajf 5

. . L T2 0 25 gato] oFmulle] EAY Fxe 4 #AE olF= A

ZHAZ Yol AR s SdAIET FA1A delEAl, o] EAo o= 15 3 o) 5 5

e obm 5 =9 54& ol&ste] MY = w1 ¥,
FHAE o=l ek of vlolyAl, zEal mpA e 7} = =0 olaz

b EFo] ek okmo] wks ey A3 gle we due # 7 HAEFS} 7 ofEo WEES o] &3

M 3= 3 x o = Z A o

v M= RO Y o o= 1= = o o 5 O =] 51 2~

HFS glo| el Al e o 4 S =1 I S5 71

dlolgjAlolt}, Z} Hlo|HAELS 25 HolE Aoz F S dlelE ALe] 1C50 £ AUC ghat wlalste] Sh5ARl

o151t} ek

z4zre] AAEFESY AHE T3 e FHA deldH
Aol slvk dg HolEHe X dad fa4 2 Method Input
TA 748 X (gene expression profile, gene mutation, DeepDSC A
copy number variation, DNA methylation 5)5& ©1 %l 1].
a, A e E 4a A el CDRScan O
Protein-Protein  Interactions (PPI) TGloJEAl, 2|2 tCNNs O O
sequential ‘% Ag_s,}ﬁ}/t}]/t AR 3’(}74]%‘: YUEH = pathway GraphDRP o0
delelAl Fo] vk P Hlo]eES GDSC, CCLE,
STRING, KEGG 5¢] dlo|elo] oA 74] @ theme DeepCDR ocADO
3 5 9 2. MOLI oOAO

of= delgAlel= Fed TS 24 FRE Y O : Gene expression A : Gene mutation [J : Copy Number Variation
il deolHeh 7b Eaks FAshs Aol sS4l o E 1. EUS d3 2d ¥ ALE doly £
g JRE 93 v lolE Aol Qltth Y tlelHES
Pubchem, Deepchem Soll Al 84 % HE2=® 5 A% ojmy) 2 giEFe) W@ tEe) MsHEE B oS
31 e AL AFE ARHoRE AEHHoRE fov)

= %
B7F 9= WE"g A EilOlHOlE}. 2y7ko] 3 &4 _ = 7 (biomarker) 7123} 914 o
o A e ST sl WE gEd AT @ gopsy oA U wuw fong Ang 4n
@1 1C50 (inhibitory concentration; ¥k H ] oA §k) = =o o wuol gAY =
< AUC (Area Under the dose-response Curve)”} 1T} I1C50 & GHom d=3 o]go] W A TR Q) = 7}
B A4 2do] 54 AEIH A F2 HJEES 50% OF A 3 F ) & oFE ul3Alo] zo]Z Hol:= gole
AAt=d Za3 ol 3 FdA 71x AT E ololli= Aolt}. o= #HaA Held Hoke] XAl
AME] AFS 50% JA = FEO T=E AGoldir) = steteh, wheba] B ol o
= DRP RLi19] s Aol 3 A57h BRFh o]frol.

HES dlol B Al ol Al AR, do
[}

d

@
s
1)
B
&
[¢]
>
|
)
[
=2
ki
1

AUC = 7 &4 A}83¥+E AUC-ROC ZXkolt}. s N

0407



2022

ACKNOWLEDGMENT

This research was supported by the National Research
Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (No. 2021R1A2C3004345).

REFERENCES

[1] T. Chu, T. T. Nguyen, B. D. Hai, Q. H. Nguyen, T.
Nguyen, “Graph transformer for drug response prediction,”
IEEE/ACM Transactions on Computational Biology and
Bioinformatics, to appear.

[2] R. Feng, Y. Xie, M. Lai, D. Z. Chen, J. Cao, and J. Wu,
“AGMI: Attention-guided multi-omics integration for drug
response prediction with graph neural networks,” in
Proceedings of the 2021 IEEE International Conference on
Bioinformatics and Biomedicine (BIBM), Virtual Event,
December 2021, pp. 1295-1298.

[3] F. A. Moughari and C. Eslahchi, “A computational
method for drug sensitivity prediction of cancer cell lines
based on various molecular information,” PLoS One, vol.
16, no. 4, pp. 1-31, April 2021.

0408





