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PPB

Efflux_transporter

P_gp, BCRP

Plasma_stability

Plasma_stability

Metabolic_stability

Liver_microsomes, Liver_Microsomes_Phase_II, Hepatocytes, Hepatocytes
_Phase_II

CYP_Inhibition

CYPIAL, CYP1AZ, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6,
CYP3A4_MDZ, CYP3A4_TST

Toxicity hERG, Ames, Cytotoxicity, Genetoxicity

PK_iv, PK_ip, PK_sc : AUClast, AUCinf, Clearance, T1/2, Tmax, Cmax, Co,
Vd, Vz, Vss

In_vivo_PK
PK_po: AUClast, AUCinf, Clearance/F, T1/2, Tmax, Vd/F, BA, Cmax, Co,
MRT
PK_Parameter: Cmax, AUClast, AUCinf, Tmax, T1/2, CL/F, V/F

Human_PK

PK_Concentration: Substance, Administration, Concentration, etc
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— Step 1: Formatter

Chemlcal structure i
-+ HuggingFace dataset I-
{ Experimental value }‘ Y, (Apache Arrow format) Valld
Standard data format Extra features
sy ., DATA_ID, SPLIT_SEED, SPLIT_INFO(train, valid, test data index),
etadata.json DATA_INFO(raw data path, quantity, original column name, etc)
\
— Step 2 : Scaler

E: i tal val led
[ Experimental value (raw) ] 8 [ [ secpmentataiiel Craled) ]
. _

DATA_ID + | Conditions . RAW_INFO(statistics, column name),
[ ] [ ] e SCALE_INFO(statistics, column name)
J

Value scaler

— Step 3 : Tokenizer

N
« ) ADMET dataset = . ADMET tokenized dataset
Y. (HuggingFace) Y (HuggingFace)
“» + Tokenized SMILES
PUblICDSPT”)'ES Tokenizer builder m [ : - input_ids
i - attention_mask
ey
Build_configs.yaml Bl Tokenized_configs.yaml “» « Features
- J

[A23 1] AHtH 0 2 =Lk

(o 7)

Z Stg(Contrastive Learning) 7|2 ZE[RE o5 SRS 7 2=t HA
E AT 2o ooy Fede =0l Yoz ZE A 3 Ay A
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agfz=et HAE 70| 43 2N YEHE S0 CiYot siegtEs 79 o
T 7tsd82 M. 0| ADMET S CrHY¥eth ot¢ EiA=0f ofigt mel &9
YRS A7 LEEAY o5S SO 2= ZEO| Yitsl 45 dde =
BEZ XAl ofg Mg Al
Chemical 1

Description

MILES This molecule has the following
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>> Projection
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< i
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Graph data graph learing(step 2) >
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ALESHO] HIAES &A7|A, 20| Hfel MAES MFFot=

0L 0%
1= 4>
[0 mn

BIDIRECTIONAL ENCODER AUTOREGRESSIVE DECODER

oken lassification © ranslation
lassification eneration
m DECODER
TRANSFORMER
"

ENCODERN DECODERN

Add & Layer Norm

Linear

ENCODER 2 DECODER 2

Add & Layer Norm ENCODER 1

DECODER 1

I ! '
|
|
Multi-Head Attention 1
|

X = (X4, Xy 0, X7)

Bidirectional
Encoder

>

Corruption

Autoregressive
Decoder

Corrupted Text

Reconstructed
Text

H X

[A3 3] BART 7|¥t m@&l X

o 2IYAN, HEYlZ, Aty HIALES SOl HOlE ADMET EfATEH=
Agtsts S20[AHE(client)E E2|st, ADMET EfA3E=E Z2I0[HEE O
=2t

« FDD 2MZS MHBl(server)= F2ot0 2t S2H0[AHEQS| 2E YHOEE =+
ot =24 ZES YUHO|ESe 9gs Foig

« FDD ESEZ0| EiE ZEH2 FAM(Federated ADMET Model)2 2 ZS3}H,
dgtetsel =229 ZE dgg g Adgsts X SE AN
ADMET EfjA3 Yz Z+ Xtoj7| 29| HOF St co| ML

¢ LLM-GFM &&= 7|8t FAMZ2 w27t & 22 M2tA, PEFT(Parameter
Efficient Fine-Tuning)S Sdf Z&o| MH mtZt0|fe & LHETS MEiMo=z
YL EMN, BEO Wiy AxRE XA SAO 5E ADMET EfA30
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Global model
For ADMET task 2
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Model mount
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ensemble model
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- Gating Network 7|gto| %X 3}

- PubChem, ZINC15, ChEMBL

SO NE A of2 MIIE U CfA oEY ojzol T

CHt 2 GIO[HA 5 & S8 HMZ SHE 71E
S S0 CIOIEHO|A0A 19 74 Oldel =fet
= HolH =%

A
2N
CYP(Cytochrome P450) X3l (Inhibition) CIO|EHE XM H&2 Sof +
2025 128 7|&E, T 7452 %= 2440 CHStY Fa A 24 55(1A2
2C9, 2C19, 2D6, 3A4) THOf CHot AYE /EEHC=ZE BF AU ZM, H
E Q= (Full-panel) CHAF X8l Z=Zn} ?

2 HolHE =ESIYE. X&H2 =7t
AbH| 440 MOy =t o

RDKit 52 =75 8310 SMILES H3}, Tanimoto FALE 7|& &5 A
A A 72 B EE(EAE, LogP, TPSA &) At

L& mo|=akQlojA RHA| AAtst ADMET & &5 CIO|Het 2F HO|EHE
SYSt= Ata% MA2| AlAH> A

-HolH 27[0r #Ee), 22X 7|8 2 S8 BiX| zokBatch Effect) w7
7|¥s H&st HO[H %E' £

Atom-level

Motif-level xmotif
(1] ﬁ

Scaffold

Molecule-level xmolecule

| (L9) —*H:

Input Hierarchical GNN Representations Hierarchical MoE Output

[3&1] Hierarchical MoE 2 & Z AT

AEH Mok 7|8te| ZE[AAY 22X BN 7|e 75

7|EQ| Chast BB ZBH(Concatenation) WA HOl, &X FxO| ABH

HEE SHM2E SYSte Hierarchical MoE(Mixture of Experts) Of7|ElX| 2

DEZ nEotet

ALY EF =& U 38 HY xg: 2XE 7Y%= Atom(2AH, Motif(£

& TZX), Molecule(®H =Xhel 3EHA HolM 2zt SEXQ It
1

A
(Expert) HIEHIE #5510 LHEHQ = YEHE F=¢
2 of %3 O Zi|Ee =
2 |
=

— o
g= 2ottt #HEeX| ZFsE  Gating Module 2%t 0| &3
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ol Hg& HIHE =

- Local-Global BE &3 ZH: G N°| SHA 2! 4.}56,1 % 3}HOver-smoothing)

g X|5t0, 89| = (Global feature)2t CHAF Q8 d(Local feature) & AME Lt
4

] ot
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. 5 9 e]
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ID 1 00D /
g | e
§ o= 5% i 2
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& a0 .~ Query
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20 -1\_
i Il A
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(b) Label Shift (c) Transductive Learning

[A%2] Transductive Learning 7|4 OOD 2% TAlT

* Transductive learning 7|8t 1ZA4Y o= 2 =5

- CtYSH ADMET 82 SA0| O|F5= Multi-task 2HEO0A, HOJE 3AH
22X Xo|2 Qo s XNStE =557 fSi Transduction 7|21t

Task-Adaptive Routings X 8%t
- Transduction 7|2t OOD(Out-of-Distribution) 0|5 Z7d =HHE: Multi-task &
& Al g& HO|H2| 3tetd Z7HChemical Space)g H
(OOD)7t YHE BL oF 450 22t =M E 82
E|2 2{Y(Transductive Learning)2 X8% F2 CHA A =
I JEE S8HOZ &XH0 Covariate ShiftE EFTCEZM, OX[Q A=
TR0 O = QPEHEel olF ds2 FXA
- Task & ME7hHExpert) 2t E XAz ZE EjA3T &
7ot 7IE @A O, o=5t{= ADMET 80 =
AEXN ™E7HHierarchical Experts) & 7H& Mgtst A2
otote= 2fRE HAHAUSE HESH0 Multi-task

ol
=
z

o =

AALHE

OLwMm 7|8k 29 ofol'd 5 BE FE A2 7
« =X A7

-(HEY 23 HoEQ MK U BE ) ADMET B FwIt og =8
£3, U4 DA S O HEY 20| 240 0| £EHe J|utkol
He F22 H&8H J|E LUMS oMY 2o 3 HoEI S5
ADMET 2t ME 20{Q} 2Mg X3ts| mMotstx| 2ot
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- (2 HolEe & Y X3t EAH) ECZEH F

et f&3t7t 0|85, 25 <

=l ADMET HEO| HEF Alz|
OYT LHE

o (Mol St LM 7HE 2 |
- KbA| 7t }

Ik
ot

ot HlOJE 2o AZ2|ke
HOEH MEO B2 2&5t7| o33 F=

Ea
= =
=7t %of BY S50 ¥HS O

oM E3l EF
= X0 £Hz

—USI\/ILESEF 22 "IM 7|E EH% H(GPT-4)ELCt 22t 852 EQl 7|
=S HEOZ ADMET 23 23 OO|Ho HE

k

- XtE 2% Ofold U GO|E FX3} AlAH p=
-E3, st =2, YA HIAM SO0|AM ADMET 23 HO|HE XIE5o=2 =&
St L xziohs LNE|E Y
- Few-shot learning, ZTEZE %x[M3l Gl Xts ATEAZRANIT, MEE H=
A=) AAH 2
-TZE& HOo|HE WH ADMET HIO|H MESQ} S0, HIO|H £F 42
=55t 2 59| ME|E 2y
« OOIH 5 A oty T™E
- 2AEsYet AlEd oM A XFOHX AMS S, 20N F=5H7] O
2 ADMET HIO|HE gdsto Het
LM 7|8 23 == AlS2 0|4 Ho|Eo| HEoR, CIYB ADMET &4
S 1oz EMse HOHME 7=
o4 E3t LM Meerkat % CH2 LLM2 0|23}
=2, E%, ¥4 20N S HIEY 2 HOH=2E ADMET 23 GlojH =&
SHfE 91, XFE S 0] WRE 2H 74U ADMET D08 8 Y $H0| 7HsE LM FIEqT ES
ADMET 28 Desenptiont] Tishe U4 t1ME I8 Hi0je F 25} b
"In our study of novel kinase inhibitors, we evaluated the ADMET properties of =4 XJ-5
%re;(fa(f cnmpuunds XI- 5 )u 7 and xl 9 . N, éfjﬁ&’%?m

demunsrrated guudural bmava\\abmty in rats (F = aam,) and moderate plasma WUPALC
protein binding (87%). Its metabolic stability in human liver microsomes was
acceptable, with 3 half-life of 52 minutes. The compound showed no significant
inhibition of major CYP450 enzymes at concentrations up to 10 M. In the SHE oo, pH 74
Ames test, )U-5 was found to be non- mutagemc
XI-7 (N-(3-((2-((1H-pyrazol
exhibited poor agueous so\ubmty .02 mg/mL at pH 74) but | h\gh permeablhty
in the Caco-2 assay (Papp = 25 * 10%-6 cm/s). Its plasma protein binding was
nigh (983%), which may limit its tissue distribution. The compound was rapidly
in human liver . with a half-life of only 15 minutes. Xi-7
showed moderate inhibition of CYP3A4 (IC:O 5 uM) but no significant effects
on other CYP450 enzymes
Lastly, XJ-0 (2-(1H-indazal-5-]) 6-diflucrop! 1-4(3H)-
one) demonstrated the most promising ADMET profile. It had good agueous
solubility (€.5 mg/mL at pH 7.4) and moderate Caco-2 permeability (Papp = 8.5 C¥2450 AH|
% 10%-6 cmy/s). Its oral bioavailability in rats was excellent (F = 85%), with
moderate plasma protein binding (75%). XJ-2 showed good metabalic stability o, L
with a half-fife of 120 minutes in human liver microsomes. No significant HOl2 g (Ames tesl)
inhibition of CYP450 enzymes was observed. In vitro safety studies revealed no
RERG inhibition at concentrations up to 30 uM, and the compound was WERG TR
negative in the Ames test"

Cacc-2 FEHE (1076 omfs - 25 353

CVP3A41CS0
=5 M

[133] ChE o0f BYULLMEE HIHE 2¥ Blo|s X3

SHAI

e =]

EES

Mok 70 EfA3 E3t 2 7|8 L FE P8 Y A
o X A7
-(BFe 712 HOolH oA 55 ER) 7|& ADMET O|F ZE2 Aot 7|
HIO[E{Off 7|8tsl SstEE|0f Yhtat H50
q 4

1

f 22% L /WY 2HZE 2Y H50| Mg
S (Igsls BE SM0| ANE ZY 2X) AFSSNE 2t 7|2 22
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7ol SiEote CHMESl X FEE HESIYUS
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OFF TR-TAH A HEZE OI2OH0IM 2 7=

A

>
=2
R
>
A
o

tet= FX(SMILES)E Transformer 7|8t &2
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AT UHE

- 371 DB(PubChem PUG-REST, ChEMBL Web Services, TDC &) =& At&3}
2 52 YHO|E 7tsot ETL mio|Zetel (T M2 Ats2t2 Ho|H &3
HZEh

-UF 52ha HTS =ftE & b HO[H F2|, 20l BEsl/dS Z2

M2 87, 27t ADMET 43 HlolE 2%

= H, = O
CEx SBAEY YWY HAE 9 Mok V¥ B2 BB AWEE 7 7
= HAEQ@HQ=t ThAlS| 7] =H5)
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Machine Learning HT Protain Producton
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Al Drug
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Data Analysis HT Birdding Validatior

[A3 1] Ho[E Xiitel-FEEE[-A Mg HA

O [2THA] HEIRE S22 ADMET 05 2 (Transformer+GNN) 7%
o =X H7|
- (B oHA) B ZEEMILESE/AiERhzE ofet Y/ EZEXA/ =Y
HEE TE9| gtgsHI| o232
- (2t H|8) ADMET 2t A3 H|80| ZO0F 3A-E27HO| L5t 2|2
sy o AT UE
AL E - SMILES + &X} Jd2f=E Cross-attention/ Transformer encoder/ late-fusion2
E S50 S EAE 5H MY
-otst A EIY-EEEZX FxE aiHEcz QAZRGSteE oiet &t
Transformer Y (GTN/MAT 5) ZE/ M8 4 2 &5 %™}
- O 718t X)X eets- Ol asks OHs At gets 22 ez 2Hdo| HohA ol
HEME 5SS 5 &E
O [3THAl] 2 EE 7|8 73t + 5 HILES
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- (@tets et oY) AEE/AE|=E 22X AO|2 22Y T DO A
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45 87MEE HA =

=TI

BBB, PPB, 7t OFO|AZZ LCHAl QPHAM, PAMPA

hERG, CYP450, Ames 5 in-vitro End-pointE CHACZ H&5S HBt, TDC
ADMET Benchmark 7|t AUROC/Spearman/MAE X|BZ AXIE =HE 473

CILCRES S
- 23t %A End-point IiE

tolE/245 28 BUS

d5 Mds 29
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s832 gH

Clustering &3

Cluster 7% Hels = P E
SMILES
CC(=0)0C1=CC=CC=CIC(=0)0 N Scaffold SAIE 2% Cluster? Cluster2 el JHelst g2
— Cluster3 Clusterd — Tl E3 Helstaga
AZH clustering = Cluster5 Cluster6 Tolstmes Holstaele
T ~ T
Iteration
e phtr
DA A= EfA B0l Bayesian 2|%{s}
Clustering 2| X2} HER=EL T eSS
HE|ZE 22 md
2 ATH= H FIYETPS =)y a2
(13 2] ATABE 7|5t HHUIBHBHAE YO MEH-HS) SEE
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|uk Alok7jet Jpast TEHE Ajoict
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RS-2025-21063030
ADMET 0&8 %.%_F ACISREH(EE, Ty,
23) Therol4

(M ¥3) FAM(Federated AMDET Model) 7R
A, ME o|0j,

@ g

B SRIIELERED)  nisT mme go
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o2 FE5t0| ADMET downstream taskOlA| 45 SEE
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o OFE, CHMA |FHAM, MZ O|O|X|, 228 S0 2OFEY o5 &
¢ Boltz-2 7|8t 7+ UH|PS =&t 1HHY ZXt 2ZH
= o M= O|O|X| 7[gt HE|REH pre-training
M O xtEd
o 7|EQ| Tt ZEE|E[Z} OfH | 42Z&0| Ofs] 5ot 8 ZE
o LEZEl ZF S ZAYO| o, 2t EEEZ|Ee mRHoM REES Z&5H0
Hol g 78t g ME
O 28 HE|RE HE|RTY H|O|EHo|A 3=
o = AF0|M= ADMET If200o[MH EEH st&S @6 2 570 HIO|HH|
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2 E o2 HE| 2 oM S ftddt
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o, | —> q B¢ :
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ﬁ:'LLH% Probingl ; I | 3 Distillation
Property prediction Molecular generation Structure-guided ligand discovery
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@ H ./:\./:\ . /—,,'\,: {
.‘,\°~o/z;/z
‘

[23 1] Boltz-2 7| X Q3L Of7|HK 3 CI2AER
EjA3

_36_



[1Boltz-2 7|8t 2X} 1A 20| HE

« 7| A=oME MolGPs 7[E EA AHIEE E&% BEIZE SFE =
= ofgleL}, sid ZEo ME 2 S JtSX|7t BISIHE [hek A=
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