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(central processing wunit: CPU), X=2ZAA Fo(processor core), HEIZZA A (multiprocessor),
ASIC(application-specific integrated circuit), FPGA(field programmable gate array) 59 A& FX& %

ehat & glont, ¥ wwel Wit ol @gEE Ae ok,

°f R 4o A=l FHshIA FHE= dHolEzh Agdn. W, ofv] <4y

=] Al =),
2 S dele BEe AL doleMlol24lel AFsta, AL Heleel = (14D AFE weole Wi
AL SFE dlolE] AFS Az dolEulol s (142 AFF = ATk o/, RFEe oln] Ll oFE,
Nk F3 B Fol @ 5 vk

N

A1 dolge]= (14Dl kel Fxx #E AR, F3x #EH ARIZFEH A5H A Td FHAA
(differentially expressed gene, DEG)2] LdHFS ¥ g3 oFE Fx HAA, A= & FEE 7He] & dH
S A AR (Map H4E T8I 92 A= (Connectivity Map, CMap) GlolEJHIEES FAS. o|u], <
= g A ARE SEEE Abeld CMap A7t 2 4 Advk. (Map Ao std=, 9/ 4 A= =<l
(A375, A549, HAIE, HCC515, HEPGZ2, HT29, MCF7, PC3, VCAP)ell Azl frxizte] 7% o5, fxzte] 7% &
I 2 Asdate] zradd S 7% AR ol

oluf, oFF fFX HAMA dHlolH= 7|EY GE-EA 9 AEE dolHe AEstE ARE At S oOFE
= A dlolH+= g 43R e (on—target) Wl olyzt wx|e] X el (off-target)el 3 &
IA7AA E jEed b, WA 5 k& A8 7] (mode of action)oll st @A ola FAZA FRE AF
sta, A3 2d dARA|eFe] Blul A4S %311 Aok AFEo] Thsste s g,

_IN >'§4_I

Webd, Clapg BEE AL Aoleiol = (D E 1E) B B3
Qom AF LTl F0A WA W JRE o 3le] Ao} Fu B4

2 dleJEfrlo] 2 (142)= ZINC15 dle]eiwlo] 27t & 4= 11, ZINC15 ulelEHo] 2=

% x3eta glow, 7+ SRHES aFe ‘é%ﬂdi(reglstry number) ¢} ©]Fo] FAEHIL, Fu) 7hEaie, €
27)(Lipinski) TF&& FFak= oF 19k 63 7] ZINC1S &S AT + Advk. oA HAA4E F=E
A1 dolE o]~ (14Dl TFHA &, F Fda T AR dHAA F& spFEo|t).

r !
12
2
ol
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N
12
w
Lo,
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N
oL
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2
il
o
I
12
i
A
L
Lo,
12
i
rE
oo —
=
>~
=
2,
2,
PE
H
i
Q‘L

=23 76 y 1 E‘y =1
DY F(320) e opEe] P2 Jluk Melo] lzste] okE MY WEHE WEehn, AET K04 BH w
of 7)zetel AEF QY WEE AEch olu, YMPF(320)E kB UMY WHE WEehs AL =S

2OLP) 2 AEF Gl MEE AHshe A2 WEAZOLP) S EFa),
A23(330)2 ok B8 AN, oFE Fol 7k Au, ok Y WE, AT WY weE Ase] B
Y o) AETel g FAA WH W AuE FYP,

A wbE oS EEI(300)2 AL dlelEfHle] (14l Y xste] ofmt AEZFE FAE dEe]l dF

(5130), °fF=9] = AE W3 o= A" #E st AxFe] FdA Aro v AxF dud HEHE 4
AET 5 okm A" WE S AEF JEY WEE o]ste] ofE ) AlEFol ]l T A g v
o BEE S5T(S140, S150). olwf, FHAl Wb oS EEI(300) ofE dMlE WE el AEF dulE WE
of FAE=E Atstar, ALtE FAMEE ol &8l d55(330)0A oS5d FAA 2 wkg RIF 4] of
B kg A ARTE Hes gt
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A ¥ o= RE(300)S o] &3
Bl & 76 )
te WEHE dug .

RAG HE AXFe dAd" fdx dd gret 7] s
2 kst dgd vER JugE, o 5
o} 7] g5 FAA ks o5 24 (300) &

it
oo
=
of, M
=
0
rir
12
it
(e
I o
o 4y o
z N
lo
A
oLJ
o o
<

o
2
ofo
o,
=,
5!
N
o
o
2
20
il
-
r
olo
o
re
¢
p

ofE e HE=(V) d' 2o AR wkg 7wke] k=g FR-ehy] 9% Al MlEAWLP) A dt7] 423t
2 1ol ofs) A, AEF Y #HE (V)= HAAR whE 7o) AlxFE Fdsy] fF A2 HEY
(MLPO)OIA k7] 47812 20 ofsf AAETt. ojwl, C={C, G, -, Co}= MEFS] dlol8 Hgeli, D={D,,
Dusae = oFE el ©vlolEl Hirelm, Z AEF CERI7T8S FHAe] 978k axkgl Wy dlolE =
ZHH I, GBS Iz gds AZEYo T3 ME(RDkit, RDkit3, OpenBabel, Marvin Viewd]

=

molconvert 5)E ©]&3to] ECFP(Extended Connectivity FingerPrint)® ZE& ¥ v}, ECFPE 33t&E<] ulolg
HEE st 33Ee] 5A EFRE JHXI JdEA AFE UEhdth. 9FE2 2048 A ECFP = X9
A2p=

EE OE duld dWE = ECFPe] I 9E ®7] W] 9ok, SMILES(Simplified Molecular Input Line
Entry System), WLN(Wiswesser line notation), InChI(International Chemical Identifier)E 3¥33t 3}gtE
of #A4E ®7] W2 F o= st WS o] &3te ZF e jHEC] ?L 5 TAERE wleke AYE %
7] "l = Graph Neural Networks(GNNs), A3 E&](Junction Tree) L1g]Z 5& o]&3sto] dHsgd
e —,%J(feature)% b= oY 2 1] B xdE g .

SMILES S o]&3F &A1 ¥7] W42 WLN, InChl, ROSDAL 53} vl7IA2 &3ES] Fx2&5 TAEZ Yell&
W F shbEA, A BeEds xS FAGR vehd 5 glo) oy FoplAelx #8591 i)
olelgt SNILESS & A H7] $4e 27 6719 #HW 4§ o 9 PEE BALD 0E 5

Sk, SMILESS] 32 Aviuw, O 94t EF 947152 Uehli, @ 54 94% 7bsd nE 2o 97
o} qvkm ste] E/1E AR, @ ol%F AAE mE QYA B/sn, @ 2F3AFE 2 o
AR # o UEhn, © /e BE O & A4 dehln, ® a9 19 nee T A 54
g ¥/l AR Uehitd, BgE ndt 948 2FAR EAWT.

i, g W] gz g2 27 S 93 FE9 =5 54 3EE Wso] Y AR igshed,
A BEL 7 megl dF QRS xdeta glof A Tl oY RS wgsta, =& =

o] Tt AT SO ARE Wk

ol 1 FHH w2 5AS 2e 2YE 2=

Vo =Wr(o(---o(W; -D+By)---) +br_,) +br,

Ve=Wi(e(---o(WT-C+bq)--)+bp 1)+ by,

oA 1 o 2004, Wy faxkel d AY AL wg Jlwe] ks AWy WE (eR)oln, Vi A%
W',

o d'2Y AEF duy WE (VeR )oln, Lo euZe] & = Al vESAY] iMA AT &43)

ofj

d5, AL UERA ASA PG, Ve A2 YEYAC] a4 AFe 248 F5, bE A2 vES
A9 7bsA #BE, o vlelojAE Zhzh ek

2(300)8 thxld ] = A AW (Multi-Layer Perceptron, MLP)2.E A& o] glof,

& A W LA k.
21 30 ok q1E dlolElE AMIPEFT (320002 dEstar, F5F(330)2 sk7] 72 4

= of
A8 =(310)& &7 5

o JlN'

0
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Y = f(C,D, M, AT|6)

Y = M’Z(("( . -U("VIT . D-+-bl)-' - ) +bL—l)+bL/

3t 3 W A oA, N2 oFE B& ARWMER), ATE FE Fo 713 BR(ATER)E 474 dehd).
7

58] 314 4014, SR olm, B FHA WS ol Z mA(30009) T E ol

FAA e = 2U(300)E H] F4E 17) 4282 5o 93t Hi Ay 2xF(Mean square error, MSE)E
L3l ALtsta, vg g Aagle] HASHES st5S Fi HAH9 A E A,

ek 5e1A, ¥ = i WA Qe dojEle] dig AAl f0A 0@ W g, = idA 42 dolEe] W@
S8 fHA W WS g, N deleuol s o] 4 Held el £ 27t vehic,

371 ® 1ol A kg o mele] 7 y)Ee] oigk A ekl

o

Notation Description

C,C Cell line and set of cell lines

D,D Drug and set of drugs

V. Vp o Cell and drug embedding vectors

W', 0" Weight matrix and bias term of MLP¢

W.b Weight matrix and bias term of MLPp

W.b Weight matrix and bias term of prediction layer
M., AT  Drug dosage and duration of drug administration
A True and predicted post-treatment profile

Add =, 54 A} 87 (Stochastic gradient descent) Yid]FS ALEsle], AME MSES H A3}t -7
22(300)9 FHmEl(0)S HAF e, o}5F(Adam, Adaptive Moment Estimation) SEJulo]A]
2Hgsle] 2569 Hlx] Z7]9F 0.0019] FEES AL},

, &= ohE

o

=
I RAA(1830)= A2 dlolEHlo]2=(142)e) 7127 & EE AXEFTL ol dht ool XFHER JEgS
Tk, PSS FAA wES oS RE(300)9] AE HlolE & Al dTH(S220).

A Wk el 2E(300)2 FHel dE) kg FYoR g MEF FHA Id W YRS o
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ZZAAM(130)= dF5E FAA FE vk ARIE ARgRb o8] AW FHAA 2d dde ddEHE A5
(5240), A2 dlo]ejwo] = (142)9] 7123 FE T AEFE AEAYE Yok FE 58 FEs] A% Fu
42 MAIT(5250).

T2 AA(130)F A1 delEMel(141) ek A2 dolEMo]A(142) 8 &85l J=H-S At F44 wks
o= Zdl(300)°] 58 4= dolE 70%, FaAd FAAME 4F dely 20%, HAES 42 o]y 10%E Al¥

st

% 5ol =AE wpel o], 9= HolHE 479 HolHAMER A=, (a)(F 4E(0ld drug), T HES
(0ld cell line)), (B)((A k& (New drug), 7 AEF), (¢) (F =, A AEFNew cell line)), (d)(A

FE, A AEZF)E JEHE FAT F Arh,

(7 =, 7 AIEF) dHolE AEE 358 4= delHzA, Al dolguo] (14Dl 7123 a3t Al

4
%0,

b

(A of=, 7 AlEF) 9] dHolE AEE Al delHuol=(141)el 7127 AlEFob A2 vlojEuHlo] 2 (142)0] 7]
23 A2 FER JEs sk, AT dEEe R FE 2d& AAs] 98 AEE g FYe
2 ol

W !
2 A% - MEF F4A4 Hd s HRE FA3ly] 93 4Y dHoly

ol

(7 k2, A AlZEF) 9 dHlolE AE: Al dHolelo] (14D 71237 &3 A2 vlo]EHo] 2~ (142)d 7]x

Qe TANE, AT QAL ARE AxFo] WAL kel dFe Heter] AW A vl

(A kB Al AEZF) dolE MEE A2 o] ~(142)d] 7|23 oFEi}
) 513 3|

A
Jelge HEe oFR FYOoR A% Ame AEFe fA4 Wd 4ug

E 2= AAAGE dolgAEe] $AS e Aoz, 8§58, FE4 A, H2ESe dold AES
i<l

Statistics Train Validation (8]0] ON NO NN

# of tuples 127.708 18,511 7,095 7,666 25,190 1,306
# of drugs 18.196 5673 4,655 10,173 1,018 533
# of cells 57 70 57 56 6 6
Average # of tuples percell  2,240.5 264.4 1245 41983 1373 2177
Average # of tuples per drug 7 3.2 15 2.5 7.6 24

00, ON, NO, and NN denote the four test sets, which are (Old drug, Old cell line),
(Old drug, New cell line), (New drug, Old cell line), and (New drug, New cell line),
respectively.

E 68 R wgel O Axde] we Aok Fu 2o wE el o)zl as st £dolt
Bowgel dop Fr 2o wE PWe o FREdsel 414 Bd WS d3dd Aot wd dug
Fi FREAS WEFSE Aok Fu BA WE A2W100) L B of® oFRE Fefslop o] gHe &
B8 2 5 dEA dSet AW ow Axsd@0el 488 5 AT,

Aep F3 BAe] W@ AP0 FA BH oAt Bas i) BN FA% W] welAst B
2% o) wEAe Agsta, 44E el wi weble] et AT AoE sht olde WY B
2 F4E Beel el da §04 BH g AnD oAtk 1 Fol olZE 2ol Qe W
QA AR g Ar FoA 71848 Bl diE GHA BE ol ush 21AgE wedel da faA 0
A W ANE BF Bt Ao sht o4 iy oS Agste] Fu FEIFES A4

o|E o], RET, BRAF, SRC, S6K o -z &2 oAlstar, FAlel MKNK1, TTK, ErK8, PDK1, PAK3 +d=t 2
Ao oAt W T kR 1§S A4F F A

A4 Aok A solmelele obme] Txol sl FuEA Wl slEan 7] Wiel F= A,
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RET shiwh) & 71Z02 Fu gdo) wzo] oFoldm givk. mepd ve sAs % wedEse 45 48
e AR ol@y] WEel AYY PPl Ad) FFo] Fopdn wiel ek, e} A Fu BA da
AZE000e FAA WS A% REE00)& B ofe] BAS MepAES Fof F 44 W W3 HA
of 653 5 glo] Fm BAe W AR AA P AA F Ak,

@, A SR AXMU00S B BA A, Bl B0 slgsis AETS Holw sh olabel 4 of
B2 FHE 8o degel U@ FAA BA U AN aZsa, dSE 25 gl ud faA 2
A wre AN FolA 71448 f94 28 e APE gl G394 28 W Jug g F oAy
A Qg By kB 9 BAe) REY EE 44% + Ao

%, 4% odn AxRe B2 N9 f0A BA Aus} Fob gl okwe dYow s U Wg 4
welo] geeta, A W A5 RAA Y B Y FE FOF F 404 2H WS A5k o
e, olel i obmel i) oZ@ WA fAA W W A F A Aol A HS ek o
& B9 AR AW FEE FUE 5 Ao Wb, 4 I8 NSRS ot 2 f7 48 AT A
Woolm W %E CJbE Al BT 5 At

A, F4dA Wk o= ZES TRNet(a deep neural network-based transcriptional response prediction
model)o]gtal & -9, TRNet®] 5& 5701 717 g5 7|9k o] 22l Rely} vjuste] F7ksk 4= Q).

5709 714 sk& 7]HE Hol A el Edlo= F2H9 ¥l AE 37 47| (Random Forest regressor, RF), k-3
27 o] 3] EA17)(k-Nearest Neighbors regressor, kNN), x| 3|7 2A17](Ridge regressor), NAE#}
Eg 39 #417](eXtra Tree regressor, XI) % MLP 3]7] &47]7} AbEE & vk, Folzl AlxF9] dAE
FAA Hd Z29d, Foxl ofEe] gy Fx vRke] WE, ofE 5§ HH, E Fo V| ARE fY
WE 2 ARESEaL, TRNet# o] fa4 HARE 949 doldE ol &3t 7t el HA slo]y Iatv|HE

e
e 4

Aol Qa, Al sols stetve g Agstel 2t mw

[ 3]
Model ‘ Hyper-parameters ‘ Range
Ist layer dimension of MLF [400.800]
Vel [200.400]
Ist layer dimension of MLPp [600,1200]
TRMet - ’ :
Vbl [200,400]
1st layer dimension of prediction layer [400.800]
2nd layer dimension of prediction layer [200,400]
# of estimators [128, 256]
RF maximum features ["log2", "sqgrt”]
maximum depth [10, 50]
# of estimators [128, 256]
XT maximum features ["log2", "sqrt"]
maximum depth [10, 40]
KNN \ K \ (10, 90]
Ridge | C | [0.001, 10000]
# of layers 11.3]
_ 1 st layer dimension [64,512]
o 2nd layer dime nsion [64.256]
3rd layer dimension |64,128]

TRNet 3} 7|7 Sk 7|0k wjo]x 2pQl BEle] A5s A7Eslr] 9l b7l ek 69 F7HAEE AR
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