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NEl, FBENEEFE, AREART PR, BERBURTHIE F— 27 T4, REL&AE
AR DT,

A TAE AR K% B DT IA R €T REMBEAR AR o4 F] R Al KA AEE I
R, s E ey MR A KA, BT F ARG BRAREHE, SRd—F 7L s
Y, BRITR@RE, REAHTEARNGIIEY . sk REAHP], LRI EZE
T AP H G A RLA R A—FP R RO R G AP A 54, 8RN LS A Fo A I ALIZ,
AR Al B R SATR AR, ST KREEMAEY, FEIERHE, RARIAT %
R A & A 8 F RGITIED.

B #18: 2003-2023 K 2577k PCT #i5 R BB D%, HA#HF=

nEE mfgE  AA wid wFE wEE okE s A miEF] emHE

_ AT, 838 s
74, 1,008 *E, 712
i+, 1,607

%, 1,775

v A, 1,779

i, 2,446 £, 17,400

g &, 3,930

%14, 6,106

kiR BRRAR, BEiER A

B ARG — T AT A B B
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BIR RGN AR TS 0 RE T THE—ANARAE A IRS) R L35, H kA5
e A%, RIANBARLILEMEREY T ik, RALEREG 2R R,

BE19: Al BT L -F &2 REEHE

- (-
kiR EEIERH R AT

31, ATFMBRIRFTUHBFANREEZTE

Kruger A (2023) #H 7 —AATHE F 3 AL B AT LA A R EHQRA KIE
JRit ), HBAMERXRA SR RFFERGRIEE, NENEF JEA R A H A F
R H 2T, FHRBAFIERIE LTI A IR 5. FF20H R BOPC #4258, MIERWHKBHME
N AAEE, AR/ L E4e PaDEL #= MOE #4933 R = N4 48, F44£ A SVM. LDA. DT.

RF. ANN. SOM <At R a9 B F IR R IT I L 5N, KLV 472 R 698 A4k 45 A ir
N BAT R R T AR F ER Flde, B EHE 00F, SHLAMNERL T H4FIEHIE

REHE HIERTS

INARAF KA, HRRE.
B #£20: 8¢ PaDEL descriptors #ZZ)F H B AR F BE21: RANTHNEFETER G2 RE, FIRKRE
F B 9 FFEED T B 7] 17 B R 45 2ER
Prallethrin F-sim=2% (b) Model name: ML1 & ML2 & ... & ML6 -n
® " Chioroprallethrin ~ TC=0.91
BeuTeaH BCUTELL oy
nBondsD GATS3p
ve3 MATS2m
o ATsCOp
ATSCle
nHBIntS
ATSCAm
nHBint10
0.6 0.8 AMR
nHsOH
1612
nssO
nFG12Ring
Sl MLFER_BH fn=4,
minHaaCH
akaHoth "I % hmxm_aav_s v when “:,‘ 24, out:ul 1
o maxHBa maxHBint5 owipet
% & : {Integrating classic Al and agriculture: A novel model for predicting % % : {Integrating classic Al and agriculture: A novel model for predicting

insecticide-likeness to enhance efficiency in insecticide development) . B £ if %% %

i

insecticide-likeness to enhance efficiency in insecticide development) . B 4 if & 5F

A

PSR G — R 4FA) 5 A
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B £22: £ FhB5TRGF &R EMDRAE

IAPred: A ML-Model for Predicting Insecticide-Likeness

PaDEL descriptors
FI: RF g ?2
[ insecticide-likeness

\ J ' | features
insecticides - m g }S fg ?}
p— 4

non-insecticides K‘ .

D N’
; <<t< M « @ hard-volting

insecticide-likeness ® «

molecule

%% : (Integrating classic Al and agriculture: A novel model for predicting insecticide-likeness to enhance efficiency in insecticide

development) . B4 iE K4 5T B

3.2, YW AGHIEILRE: EUKLER, RMELERXAARKE

FREFOR, ARANEF DG KT 2000 FELLA FARY, 2hTHE
RESETFARME S ] ARIBEFTHAMNN “BH7, ML REAR T LEE, L
HRAEBREHRLAHMT X KBEER T, AL AFI AR EA LR, SATFR
FTE I R AKAAER ) 155 R e sE R, Chen 5 (2023) #2481 Pesti-DGI-Net
REFEMN, ZEMETEESNEF ] FRRALRGIRNER,

¥AFETE, ARARBAMET HE 1220 M T HOHENRI ST (BFEXEA. FA
A EH) 51986 NERB - FHOZRERBEE, AEAHFRA TSGR, Hk
MESFLEMB TR 4N, RKAT =M EREATHTXN: —REA T RKit MRS TH
R, MNEALIAYZMWE%G (ANN) ; —& A F DGL-LifeSci T EMELS-FRLEH, M
B AP 22 2% (GNN) ; =R F5-FEMTAAR BIE, mAERAP 2 W% (CNN) #7779
AR GAS T @, ARG NT B EAREE IR AN LB E, Amit
PRI K MBI IR AR ) o AT S AR SRR MR ITE, 2R ETEESST
FhEF . BEMERLRFIE6) DGl A R A mL, EEAELSEHN AR TE KA,
XARG T RET T EHORRKRZ,

. R v - .
B #23: Pesti-DGl-Net ;&5 3T 444 B #24: DG| R4 B FH FHRAMEL
CNC(=0)0CC1=CC(=C(C=C1)Cl)CI 1.00 -
| \G -
\«5‘? Descriptor | &y Molocular
- v = Representation A T P
0.95 - ¢E— =
W PRI g"\.d. 1 3 \ /'
T S| oy 3 ° /rf
______ Lo ] SR | TR e | N AR N 2
' 0.90 o s Freemeann, S
ResNet ANN Attentive?  }  seel SO ! \\.’/ /. =8 ACC
it v 8 | Feature Fusion \ g R A
- il '_IT [ 1 0.85 \ ; ¥ -#- MCC
N ocrwzl; ‘9&7’ \ ; AUC
___________________ S
0.80 -
Attention Layer
e Pesticide-Likeness
MM Predication 0.75
+ output
Category Descriptor Graph Image DG DI Gl DGI

% K : {Pesti-DGI-Net: A multi-modal deep learning architecture based on dual %K : {Pesti-DGI-Net: A multi-modal deep leaming architecture based on dual

interpretability for pesticide-likeness prediction) . E 4 iE K& 5T AT interpretability for pesticide-likeness prediction) B &E &4 5T H

3.3, ZIWMEAMATR: ATAARREREZL TS

FERB LA HF S RBIMNBFZ IR SR T LT AN B RE— G, HEzs
M E-F& 2 Al HB) R Q5 KA A FE Rk 7 %, #l4e, PDAI -F4& (Pesticide

PSR G — R 4FA) 5 A
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B&25: PDAl &% K35

De5|gnbasedon Artificial Intelligence) LA —/NFITH R \%uﬁ'z%#ﬂyé’]
HSHFRTFE, BT LS SRR, & 2K BIR A 2% &4 iF %’74\%*@%%’@1"‘
%’i, ARBFRARE—EXIR G X BFRYG —RBMERE R F ’ﬁ_% 433752”‘51:0‘?1\7&2
AR AR Ak G, A B3R EREAS AT, ’%1’%%4}\#%&'$*‘I}J
T ESF; ZARBERRIZEZLHE, FEMHETOHERIRKEE, T HEE. Hh K
By B P AT B RS SRR EE NG E LRI ERF, ﬁ#ﬁ%%ﬁﬁﬁpm&
PubChem.DrugBank.Uniprot.PDB £ A g 7 /& » VA ¥e 517 A2 3+ 9 5] PDAI =T 78 F AutoDock.
Vina ¥ 4-Fat4 T AT aahibotr, Add HiLipEF Hiﬂiﬂ'té*(a\ﬁ,ﬁﬁv‘]g‘»&?&ﬁ,
HINALF R PDAl A SA KR EH ¥ R L2 AME, 4o HPPD 32 &30, mie & &
bel T AHIpHIF R I, AR A E % AT AR LA R 69 3D-0SAR 4%, S FRI;T
R R AL O R,

B #26: PDAl -Fo 24 THFECHTRKARK

PPAI

Pesticide Discovery Artificial Intelligence
New Generation Pesticide Design Computational Platform

Home Function PDAICollege  R&D Services Open PDAI  About Us

| Traditional Task Module

Protein Structure

o
optims
Auto Consensus
Inverse iny
ncing protein targets most Mely

Docking

Protein Binding Pocket
S

searching

£ - |

ntial binding

Protein-Ligand Binding
Affinity Prediction

combined use of molecular

3D-Quantitative
Structure-Activity
Relationship based on

CoMFA

WM Core Fragment 78] Induced Fit Docking
B 4 Generation And Gy [———
Screening

Protein Mutation

rotein iof
- %
i
identification of resistance

Similar Structure
Search
search for structurally similar

)

Predict

Group Opti

%k : PDAL. E4&iE45F 50H7

B &27: ) RBHEALPNZFF]H

%% : (PDAIL A green pesticide molecule design technology platorm driven by
high-performance computing and artificial intelligence) . B 4 iE %4 %A
AT\ »
4, BNKFE
A R Ay
ARG E 2 L5k ERGAEA . AR I"‘ﬁ?'] = Ko R AL, 8]l AT

RE . BREAENSE, MERFERBRY, FIF 73\‘*5?‘36’3/\1111'_%44‘% IR AN
ERAEF. ARAFRAFARN, FTERE. ‘?’912 FRRA, AR FEBEFREA,

W, TANEEFOTRRGERS T FECHES A A, HAETHEAFE.

BT 6 AR E R IR RF 6, X=AFEAYN T 2R r"jﬁ']%’]ﬂt(a\%ﬁ??iﬁiﬁo
LAT, 82 AT Al éﬁ/l)ﬂétﬂ"lﬁ&%%’*”‘"fx &% %5 el Al BAF 5 R 2 41

HEETIR P FH A, k. Il N EERRIEE Al+ R 565 51 K 6935 235, 5Edf
KA PR KRR AAEAE R, RIS ARG AT ENITFLA, KiLAH kLF,

B FE R 2025 FFF EIRE R, A RIED 2025 F L X F 5T kILAN 24.52 e, B
FE3E K 6. 69%; V35 T AN S RLAR & A1E 2. 69 127, FligK 747.13%.

B X28: F|REG B4
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kK : iFinD. B &1 55 5% AT

kK : iFinD. B &iE K51 %57

4.2, HRALT

HRAL LA 2F 1999 5, 2002 SF & LAIERR S L7, &P B PIERA FRFAEN S
TR AL, BRRLEFT AL, ARG EHIERABCELET. N8 FodiRk
FIRER . FARNAEDERATAESAERYS, AL ET, RS BFLTRATHE K.

B R 4\ 77 @, R YR 35 N AL 7 1% Ao e e s AR 2540 TAF K ) iy AL A AN K
PO, EHRYG S RABRAFLS AR LEEEERYE NALRBETFAT Z/NRHB4H)
B AY, A AP, A, Tk, WRARBEE, XEELHRABAT S
HEF S, A9, FEFMNADHEATEE - ANREEXBRGEA A 4R R RE
P, FRFAABFERE N FH—AEE AT 3T RGN R Sy, TokipiE AP
EH % — R ABH E 5,

N o o
B#£29: # KN LELRNZ FF)H B #30: # KM L/>5B5EH
BEFLGAA(LR)  WAHE (L) RS B R O Afekd B BFEA B KL B AR m ARAS B AxH W AEH
180.00 100% -
10%
158.11 14
160.00 0% % 209, 17%
140,00 80% 22%
o L 28%
120.00 7o 2%
60% |
100.00 1%
L 28%
50% 0%
80,00
40% |
60.00 0%
26% 21%
40.00 20% |
2%
20.00 10% b 2%
15%
[75¢]
0.00 0% - " N N
2018 2019 2020 2021 2022 2023 2024 202501 2022 2023 2024 202501

K iFinD. BEA&IERGF 7

%R iFinD. B 4&iE A5 507
4,3, T LR

LAY ERIF AR FA R A A R F 5, AL S AT AR R
A H TN T F s, URREIKT KAF TR, £5F4HE,

BRI @, ARIESFIRARTE, 2024 Fo 8 HF K 45N 2070577 L, #ER A 11 A4,
St EFRE 17 A, 2F 7R 11 AR B e, A6 AT B 44 % 2025 5447
K, FFRRAZDZZRFZ S 17 A, EmIFHFEEIT6 A, yEEIR6 A, BATCALIREN
g, AFEPIEEA 63, AP AHEE 49 W (5 PCTHA2 M) . HAEFAIKM18
M, A RAER 14 F (A EIMIRAT ) 2024 F0 8] 4 5 AL 14~ % JS-T205
s, BATiZM B & TRAEF Y.

B &31: L0 5 EFANR FF B A32: LG RALEA
BELEMA (LL) mFfEdLL) wm REAN m Lk 2k H L, MK (B A) m A
90.00 - 100% -
83.49 0 6.6% -m 8 B 6.9%
80.00 90% 7.4% 8.7%
) 8.2% 13.3%
70.00 | 80% 90% 13.9%
. 9.2%
70% |
60.00 + 10.7% -
50.00 60% [ 10.5%
.00 13.9%
so0% |
40.00 +
40% |
30.00 + 0% |
20.00 20% f
10.00 F 10% |
0.00 0%
2018 2019 2020 2021 2022 2023 2024 202501 2022 2023 2024 2025Q1
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BB LK,

RENATHRRE: B A& ERAT LA THE A-FENE, RILTLE KRR, 30
JR B St B A Ak 20 30 09 38 oy F BAS T R .

%ilﬁ%ﬁfﬁﬁf&ﬁ% %ﬁl%ﬁr%%b%”&%?&%i%%%,%%EH
B ERRIA, By R mARE KR

REFRBERNE : £2bdR "ﬁ%‘a?’ié—_\lké’a‘fflﬁ— %/\&F:E“h/\lki’%“éﬁi?ﬁv Eo
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PR3] 7, B0t R AR AT AT A 12 R & a9 M 9 Ao 2

AREQF AR TEEIERRLFRAR KA T GATFTARF BT, 2B EIER R LT RTA R X AT 869 F Ao 7 B REEATRIE. KRS
RBAEBRARARGRERE, LRAESH Tk, BARETELETRE LM EUARREGLEAT G ERHE AL —, BEIEHRTATAE A ARSI 65694
B A AT AL A R B A KA AT R ARAALAT T4, HARE F 6950, &R TR RBIRE Ak N T LA MG R 0T, &R F i@ s bh
AT, TRAMIAE, 7T RERNRRREARE, KARRAEfSH T EmE B EIERLC L H5IR0T. F45 3B UM £ R4 L0009 A BT AT 25 69 &
PV NCEE E:) 8

AREBRASLFZR, EEATORHTEARAY L ZEMTIER, 2R ITAEGEAHAREAY T, AMRERBGETIERAREBRIAA TS T KRGS, The
RHBEEURTESTARTH . RREITRBADIEFR R LRI ELGNAE. MEFK B TRATILEY HmEH. TEGLGHTRERERRGER,

EPRLEEEINESIERGAETRY MAREEZAEGAZ TR, AREAAREAFERT RO E—RE. ERAFLRELNTIRE L& kiR 0937
FH A X H R 6 &k = 5o, E R LB E R ALBAITEE, BE2IERAEBURBIREAR 2H EAREGETELIENLTHFSAH TR, AR (EHLE)
BT BT RERAS . MEFORELINEALELLTMART . FE, R IAF O RLIBEZI, B EIEFRTHARE 69 M 55 R AR U 4
fTiedk, FEAEAT A% 3 M) B AHEAT A A A

A RBAKGHLT, BEIERGRIRAM TR A HA RS F 35 R 490 8) P ZATO9IE R T #AT S, JETARE AT BN 5] E A R RF RE S eI 5.

AREFFTFRRE, AALELSEEILEANTRAKGLKE, AHZFTREGOAR . BEIEFRFRREAAME ARERALABSIEFRGEF
AR TR T BB EIE, RAFSFEEAA RN, RIE GERAMRRTFESHERLAE) | ARSI B EIERH A RS E P FRET
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