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S5Mcairiat, AR 5-HE%E 58 (arachidonate 5-lipoxygenase, ALOX5) AT B EFIAR KIS A LA, HAMNE
WAFRFHEMZER (P<0.05). 2 TXHEGERER, A 6 FiRm 2 3 B ST . APl 2oR, 8,11,14-—
TR SRR R 24- R0 S B R BUF R TE . ST A IR T T S A BT R A5 R . S
ALOXS Al 8,11,14- " i =) W2 F 8 D9 R B 22 VA 7 B8 JBE VAR PV 7E 470 28 HE R B R BRTE 1PE BA «

KEEIE: REE; SIS MBSl A0S A FEh i 8 1L14- TR EEIR RS IRAE DGR S-IRES
hESHES: Q811.4; R285; TPIS XERFREES: A XE/RS: 0253 -2670(2024)15 - 5174 - 15

DOI: 10.7501/j.issn.0253-2670.2024.15.017

Exploration of potential anti-inflammatory targets and key ingredients of
Arisaematis Rhizoma in treatment of major depressive disorder based on
machine learning and molecular dynamics simulation

ZHENG Yuanteng 3, XIA Lijie! 3, ZHANG Xiujun' 2, JIN Meng?> 3

1. School of Psychology and Mental Health, North China University of Science and Technology, Tangshan 063200, China

2. School of Public Health, School of Psychology and Mental Health, North China University of Science and Technology, Tangshan
063210, China

Yeks HER: 2024-02-23
EEWMBE: [WAREEAFLIER (2022CXGC020515); RNFEHEFELFIME (1sqn202312233); IIARE ARBIEETH (ZR2021ZD29)
fEZ BN A, WL, B AR ST AN, E-mail: zhengyuanteng22@163.com
HBEESE: WAL, B0%, WA, B2, BESF . E-mail: zhxj@ncst.edu.cn
B &, &, WLAESIE, PG, BRI A B ST, E-mail: mjin1985@hotmail.com



FED 20244E8 7 $55% H 158  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 15 * 5175«

3. Key Laboratory of Drug Screening Technology, Shandong Academy of Sciences, Biology Institute, Qilu University of Technology
(Shandong Academy of Sciences), Jinan 250103, China

Abstract: Objective To identify potential anti-inflammatory targets in treatment of major depressive disorder and explore its
pathogenesis from the perspective of immune inflammation, bioinformatics methods combined with multiple machine learning models
were utilized. Molecular docking, drug similarity assessment, and molecular dynamics simulation were employed to screen the key
active ingredients of Tiannanxing (Arisaematis Rhizoma), in order to provide reference for the development of related therapeutic drugs
and strategies. Methods CIBERSORT and gene set variation analysis (GSVA) were used to validate the immune inflammation
hypothesis and identify immune biomarkers. Based on the TCMSP, GEO, and Swiss Target Prediction databases, potential targets of
Arisaematis Rhizoma and targets related to major depressive disorder were obtained. Furthermore, the association between potential
targets of Arisaematis Rhizoma and targets related to major depressive disorder was explored using Fisher’s exact test. Weighted gene
co-expression network analysis (WGCNA) was employed to obtain gene co-expression modules most associated with immune
inflammation. Anti-inflammatory candidate targets were obtained by intersecting inflammation-related genes, Arisaematis Rhizoma
potential targets, major depressive disorder-related targets, and Turquoise module most associated with immune inflammation. Gene
ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were conducted to explore the biological
processes and pathways involved in the anti-inflammatory candidate targets. Eight machine learning models were constructed to screen
potential anti-inflammatory targets. Potential anti-inflammatory targets were selected using receiver operator characteristic (ROC)
curves and correlation analysis. Additionally, external validation was conducted for the potential anti-inflammatory targets. Finally,
molecular docking and drug similarity assessment were used to screen key active ingredients of Arisaematis Rhizoma. The molecular
dynamics simulation was employed to verify the results of molecular docking and similarity assessment. Results There was a
significant difference in the inflammation scores between the normal group and major depressive disorder group (P < 0.05), and T cells
CDS8 was identified as an immune biomarker for patients with major depressive disorder. The potential targets of Arisaematis Rhizoma
were associated with major depressive disorder-related targets. The gene co-expression module most associated with immune
inflammation is Turquoise. There were eight candidate anti-inflammatory targets, involving the biological process of inflammation
regulation, Fc epsilon RI signaling pathway and the pathways of T cell receptor signaling pathway. Random forest was the optimal
model, and the included targets all had high discrimination ability. The ROC curve and correlation analysis indicate that arachidonate
5-lipoxygenase (ALOXS) is a potential anti-inflammatory target for treatment of major depressive disorder, and external validation
demonstrates significant inter-group differences (P < 0.05). Molecular docking results indicated that only six active ingredients
successfully docked among the main active ingredients of Arisaematis Rhizoma. Drug similarity assessment revealed that 8,11,14-
docosatrienoic acid methyl ester and 24-epicampesterol had good pharmacological properties, and molecular dynamics simulation
verified the results of molecular docking and drug similarity assessment. Conclusion Our results implied that ALOXS and 8,11,14-
docosatrienoic acid methyl ester are potential anti-inflammatory target and key active ingredient of Arisaematis Rhizom in treatment
of major depressive disorder, respectively.

Key words: Arisaematis Rhizoma; major depressive disorder; machine learning; molecular docking; molecular dynamics simulation;
8,11,14-docosatrienoic acid methyl ester; arachidonate 5-lipoxygenase
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(gene set variation analysis, GSVA) ki85 5 & H#IAR
B I JIER Y07, 7E GSET76826 $d 4, Xt
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MEFEBFR 2P (Kyoto encyclopedia of genes
and genomes, KEGG) E&E A
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(Entrez gene identifie), {#if] Ri&F &HHK R G (&
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TP Ros FFHTE, TN FoRHAYE, FP &ML, FN &R
545K
1.8.1 i /2800 e 4 ik £ 55 (logistic least
absolute shrinkage and selection operator, Lasso)
Lasso & — f A B L1 IE W £ ( Ll-norm
regularization) ()77, & 7E18 A8 B £ = T
Hit FEE AL RY f ] AR L1250 47 38 SCARHIE I B s e
AMEN 0.072 5, HABEEZ N a=1. family=binomial.
path=TRUE. relax=TRUE.
1.8.2 Ridge [F1)9  Ridge [V L2 1E 1k (L2-
norm regularization), ‘& 2R REL 1)1 J7 R AE
, WSIMEUR R B TR Il E R, 4
AEXISUEUER Al A {6 0.248 7, HABEZ N o=
0. family=binomial. path=TRUE. relax=TRUE,
1.8.3 Elastic Net [F1J)9 Elastic Net [\lJH%5&
Ridge [A] 41 Lasso f)IE 46T, R AE AT L1 AT L2
IEN4L, {#115 Elastic Net [0 BAMERE (L1) Al
Pr & EALLLE R (L2) 270, 34758 S IEIE B
AR A 0.088 1, HAEZH 0=0.75. family=
binomial. path=TRUE. relax=TRUE.
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machine recursive feature elimination, SVM-RFE)
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T7E8 458 SCIAIEIE I e R AR T4 9 e A2 Y
JH R 5-R% & B Carachidonate 5-lipoxygenase ,
ALOX5). 3-¥25E-3-HEL I 1% At A IE I
(3-hydroxy-3-methylglutaryl-coenzyme A reductase,
HMGCR)fMA& C5a 524% 1(complement C5a receptor
1, C5ARD). R EREH LM EIE S A A
1 ( mucosa-associated lymphoid tissue lymphoma
translocation protein 1, MALTI ), A S K
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PERE. TOIOMEA 74048 (bucketing) A B A1
FORAL P S AE R AR B . A ZN eta=0.01.
max_depth=3. min_ child weight=3. subsample=
0.5+ colsample bytree=0.5, HAt#Z N objective=
binary:logistic. verbose=0.
1.8.8 fix/I> 3 Logistic [F]Jd (partial least squares
Logistic regression, PLSLR)  PLSLR & —FiH T
fif R o 2R R R S T, 454G T PLSR M
Logistic [AIH A EAR, 1E&H T4 2 A m AL+ i
DHFALEBA, P XRAE)E, #ZN ncomp=2.
method=pls. family=binomial. tuneLength=16,
1.9 o FxESAYRLIETS

Ir TR A TR W7, T
HER TN 2R A R 45 & s RN TR %, IR IFAS
ENTHE G2RM ). ABEFRH] AutoDock Tools
1.5.6 F AutoDock Vina 2 fift T. HaEAT 737 %f #2053,
B4, M UniProt #(#5/% (https://www.uniprot.org/)
KR E R =S50, Rk ALy PDBQT
TEFZARSCA . S5 M PubChem %4 /% (http://
pubchem.ncbi.nlm.nih.gov/) K&/ N FHCAR SRS,
XPIATIE RN PDBQT Bk, g
By (Bofk) S5HEAL (2R #EATXHER, WE K
ZHN Grid center: X=-14.97, Y=-43.08, Z=

replace=TRUE . sample.

—28.46; Grid size: X =44, Y =52, Z=96; Grid space:
0.375; Exhaustiveness: 10; Poses: 10, 45 S AR5 A1
71 Caffinity) 577 # % % (root mean square
deviation, RMSD) & FHRAEMRIE—L0Hr. N T
W R g RS I R R R 1, 83 SwissADME
(http://www.swissadme.ch/) PEAl K B & 184 Bl 70 1)
B BT
110 HFEIAFEL

FIH GROMACS (2023) 7E Ubuntu (20.04) #
YEZR ST 50 ns 15320 1725081, M 3 iE
S FRHEAZ RV S5 5. o, FEEE
() PDB S, AERAHRIRIN S . R )E, H
ACPYPE T. H ( https://www.bio2byte.be/acpype/
submit/) ALEE T /Ny (B FRINEERRY, FE%
HAZ B2 & B pdnshoctid, JBmEEME R
SCAF . KA AMBER99SB-ILDN 7j3% fl TIP3P
(transferable intermolecular potential 3 point) 7K 7Y
TR, M RGREIELK 1.0 nm M IESZ TR
. @I SPC216 /KT, FEIL AN Na'/Cl i
TP LA, BEGER  S /NFlEARE o SR R
T 757 ST . 76 300 K (IR E R, & A
N TFRUARE EYIHAT 1 000 SHREE R/ Mb. BE
Jas £E 300 KR EE N HEAT IE P44, £ H] Parrinello-
Rahman & JJH#A1E 1 bar 2548 T E47 45800 5 6 Pl
(100 ps, Bh/50K N2 f5), RGP FIE RS
10ps TR1F 1 ke BJa, BAMERIEAT 50 ns IR,
X0 FE I AT R OE J5 FH LA SRV oo A
LINCS (LINear constraint solver) 775X B3 174)
W, HE T RAES A EAER, fH PME (particle
mesh ewald) 77321 AR EH L T AITUABAE J1AH BLAE
H o XEP PR BT 0 DRSO IR A M AN AR E 1
gmx MMPBSA & — Fi#r 9 T H H kit &
GROMACS /145 & H i agH . Bk, kM
gmx_MMPBSA 15 & R E25E 5 145G B HAER, A
(/N T O

AGbind=AGeomplex— (A Greceptor T AGligand)
AGoina NEEEH AL, AGeomplex NEEWIMILE S H HEE,
AGreceptor WEARIMI 45 H HHAE, AGugana NECKIISE 4 H HHAE
111 HirFESH

W58 $dfE % FH R (4.3.2). Python (3.7.12) #f%:
o3Ht, FIH Wilcoxon B IR HEAT Gt 70 i, BT A
G AT YR XU 3G, P<0.05 {EANZER T
IR HE, P<<0.01 Bk P<<0.001 1A% 5 5. 3%
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DIAHRMEE S (relevance score) >8 AFRUE,
SRAT 889 MAEAH IR o AR 2 AEAH L, F)
F GSVA 1t GSE76826 H#i il H &R 7. 12
F Wilcoxon R A 56 b 43¢ xsf B8 41 AN =6 55 FARAE 4L
TERIER 7 LI ZESR . SR EoR, R 4LR 5 B0
ASREHAE RIETS 7 EAAERENER (P<0.05),
WK 1-A s . BEAR T 4 /A, FET4%
ZEG AN, Wk 1-B Fin. 4R ER, CD8 T
SI1 it G 5 4T M 1P 43 1 o) B ZH RN R I RE 4 2 1) A7
ERFEEER (P<0.05), & 1-C fix.
22 RERARTEEMALAIE S0k
221 KFGEIEVE RS I I e A L A FH A AR

a5, 158 1 FvR o ¥4 7 PR RS B IV LS 1Y) SMILES
F&—%i N\ SWISS Target Prediction £ 2, k15 7
Tt R o R 1 1A T AEAE B AT, R BR B ST I
MR —ILAR R 229 AN KR E BT TE A A A

222 FEJEHIHBAHICHE ST DhlogFCI=0.5 A
Pagj<<0.05 1E Ay B 5 i2c B P AR AH OCHE i, %
Pagi 720 T B 1L K ERBBSAT I IR 1 4R &
FEANAR I 22 3L A 1 426 4, Hidr 603 AR B
L, 823 MNEREE NI, JFLLEREM 8 Mt
KA AR ICE N, I 2-A B

2.2.3  KFGIEILEAE FHE AR E R SRR AR DS A A
KERME B EEEIARE 1 426 2 RIEHEAT 229 4
K A TS TEAE PSR SO 4, AR HE R 19

1.0 YRR
A B B4lfiliz O NK 20
05 . y B AHUpE [ g
& _— BOEHO R IR A
o S Al L R SR A W CD4 04 T 4
o0 D & R P 1H1LH CD4 1842 T 41
oy EESf MO i CD4 14 T il
h § e M1 CDS T 41
03 BT M2 1 § JEABDYE T i
WO A E R M- 6 T 2Hj
-1.0 ﬁ?ﬂg HA B 4T g A T 400
R -
1.00 oo - - = =
03 « R A g“”l'll IIlIIIIIIII Ill
. 3 s
® = 0.50 B | l ;
2 * 5 iy g o
= 0.25 ' =4 gy
5 01 - B l. i} w l l... = i
Ry L o= me | 0
2 mJ m 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0 0 0 0 X0 X0
M = - 3l = NN NNNNCCCC MMM
2 zZ 3 2 | ® SESSSSSSSSSSSSSSSSS88S
£ 8 6 F 8 Siiiziiziisziciiziiac
# 2 g = =4 CICRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRCRG!
W ® w3 8
= b
A-RAEAR S H/MEEE R B-22 Fh iy 2n i RSO B C-Hus Az IEl: "P<<0.05.
A-violin graph of inflammation score; B-stacked bar chart of 22 types of immune cells; C-boxplot of immune cell; *P < 0.05.
El1l GSVA RE/BDEHERREIRSE
Fig. 1 GSVA inflammation scores and differential immune markers
Fz1 RKEEMEMERS
Table 1 Active ingredients in Arisaematis Rhizoma
Mol ID RS OB/% DL
MOL013146 8,11,14- -+ "R =B H S (8,11,14-docosatrienoic acid, methyl ester) 43.23 0.30
MOL013156 3-RENIR 408 (3-phenylpropyl acetate ) 38.88 0.56
MOLO001510  24-FAH{EEE (24-epicampesterol) 37.58 0.71
MOL000358 B-2F 8 HE (P-sitosterol) 36.91 0.75
MOL000359 A B Csitosterol) 36.91 0.75
MOL000449 S (stigmasterol) 43.83 0.76
MOL000953 RH[EEE (cholesterol) 37.87 0.68
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A-volcano plot of differential genes in major depressive disorder (MDD); B-Venn diagram of intersection of potential targets of Arisaematis Rhizoma and

targets associated with MDD.

B2 REZEBEERESSEEINENHERE KK

Fig. 2 Correlation between potential targets of Arisaematis Rhizoma and targets associated with MDD

A, 2-B Fon. BbAh, KRR R LEAE FAE AT
55 AR OCHE S S ER LA 2 X2 BRI B 2
JER, FFlI o o RORS R SR TR s (A () SG Tk
Mo S5, RpEEIEAEAE R SR RUR E R HA AR
R i B R, 10k 2 s
2.3 WGCNA 247

N T ¥ZIE 5 e 5 2ORE BsRH % 1) R R L Rk A

B, FIAH WGCNA F4R 5 #H B HIAEE A K2 T 4
CD8 G 4l ML vF 73 Fe AH DG [ B R L SRaA i e .
FIFRIZRFTS, M2 )5 LR, R R
RN 4, WE 3-A FioR. 5505 R E R KT
B[R LR IR B R Z-FA A I B (Turquoise) » IEAF,
GRS T 7005 NER, WE 3-B~C
Jr7 o

R2 REEREERERSEENMAEXESNEES REHEN

Table 2  Fisher’s exact test for potential targets of Arisaematis Rhizoma and targets associated with MDD
e _ A A G 5 _ 2t p
RS Tk
K EBEERS Ak 19 210 229 0.00™
T 1407 0 1407
ait 1426 210 1636
*P<0.001

24 EREIAKILSHY GO 1 KEGG BES

7 18 BB PR [A] () LR R R IFE A, A
WETORE RREAHOCHE R R BRI AEAE R A AL
FIHRBAHOCHE i SN A BRI 4R, 1931 8 Mk
13415 ALOXS . ALOXSAP C5ARI %45 D %
A& (vitamin D receptor, VDR). HMGCR. MMP9.
22 IR S 14 (mitogen-activated protein
kinase 14, MAPK14)+ MALTI W 4-A fiim. AT
RANARFUR B IR T AR E - LS, 4T
GO MRt E#miT 5 KEGG B g4 . £ GO
ERENERT, HA5 1 ALY R RIEN R
NS (regulation of inflammatory response), 41
4-B fiirn. KEGG HEZA T 10 H3E 2% &4 Fe-RI1 15

FIBH (Fc epsilon RI signaling pathway) F1 T 4y
ZAR(E 5@ (T cell receptor signaling pathway),
Wk 4-C Pron. EREREW, REEATREEE £
JiE S MR Fe-RI S S IEEE A T 40052415 5@
PERIG YT HLEHAR

25 HBFRFIFERBEMKES

251 kB AENERY B O 7GR EEG
I7 E EEAMAT RIS E TR R A, SR 8 MLAR 222177
VAT IR %, Q% 3 Fi7R o RF ) AUC fH/E GSE76826
HHE S ey, HARRAR R I H B =K o BRLG,
AT g8 T 2 i FH TAERFE Creceiver operator
characteristic, ROC) HIZEERIIN RF KL (%1%
I, WP 5-A BR. ALOXS BAT femi il AUC 1H,
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A-analysis of scale-free fit index for various soft threshold powers (B) and the mean connectivity for various soft threshold powers; B-clustering

dendrogram; C-correlation analysis of gene co-expression modules, MDD groups and T cells CD8 immune cell score.

B3 WGCNA & #f
Fig. 3 WGCNA analysis
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A-Venn diagram of intersection of inflammation-related genes, potential targets of Arisaematis Rhizoma, targets associated with MDD, and Turquoise

module; B-GO enrichment analysis of intersection genes; C-KEGG enrichment analysis of intersection genes.

B4 (EREAISE GO 1 KEGG E&E
Fig. 4 GO and KEGG enrichment analysis of candidate anti-inflammatory targets
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Table 3 Performance of eight machine learning models in GSE76826 dataset
it RS BURAE Rtk T % AUC
Lasso 0.90 0.82 0.91 0.86 0.96
Ridge 0.87 0.81 0.87 0.83 0.93
Elastic net 0.90 0.88 0.89 0.88 0.97
SVM-RFE 0.91 0.83 0.90 0.86 0.96
RF 0.90 0.90 0.92 0.91 0.98
GBM 0.89 0.80 0.90 0.84 0.95
XGBoost 0.86 0.83 0.86 0.82 0.93
PLSLR 0.90 0.90 0.91 0.90 0.97
A B
1.0 - — 1 T . ) eI e A
@ 0.8 :H_l 8 ek
s ‘ i
=z 067 | kK
i RS
— ALOXS5, AUC=0.942 4 . sk
oy 04 C54R1, AUC=0.908 w3 My T
E,j = VDR, AUC=0.925 ) —
= 02 || ~HMGCR AUC=0.883
& 1
0
0 VDR ALOXS5 C5ARI HMGCR
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1Rt (BRSO
D
c 9
R4 : LTS 8 —
.<00001 K 7
* <0.001 #®
¢ $ t—_+':|
Spearman o 5
e e -0.5
RIS <06 o 4
*0.7 6 3
z 2
CDS8 T i | I - 1
GRS “oom 0 X1 T
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VDR ALOXS5 C5AR1 HMGCR

A-ROC HHERJRIR 4 MR GULHE TE GSET6826 AR AUC fH; B-fL ik sifE GSET6826 HURAE T HIFAZILA; C-Hia ikl i 5 E LA

HRGEZH . #AEFF5r CD8 T 4Hli G A TE 2 AH I /34T D-ALOXS 7E GSE98793 #idfa b RiIAMAR LKl “P<<0.05

“P<0.01 ""P<0.001.

A-ROC curves showing the AUC of four anti-inflammatory candidate targets in GSE76826 dataset; B-boxplots of anti-inflammatory candidate targets in

GSE76826 dataset; C-correlation analysis of anti-inflammatory candidate targets, MDD group, inflammation scores, and immune cell scores of T cells

CD8; D-boxplot of expression of ALOX5 in the GSE98793 dataset; “P < 0.05

&5

BERRESR

P <0.001.

53

*P<0.01

ke

i

Fig. 5 Screening and validation of potential anti-inflammatory targets
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x4 6 MREEMIEEMEMSS ALOXS EAH FI#E
HaHe
Table 4 Molecular docking binding energy of six main

active ingredients in Arisaematis Rhizoma and ALOXS

protein
&R 4545 B8/ (kcal-mol ™)
8,11,14- - ik = I 2 H fig -11.30
3-REEN IR 2.1 -7.75
24-FA S T -8.62
B-45 5§ —8.81
A S —8.73
IS ] —8.89
8,11,14- -+ —Hk
=R R
3-ZREEN IR 4.1 | 24-F A S
B {55 RF Gl
TR

6 XEEZ6MEERTS ALOXS EHMEEXR

Fig. 6 Interactions of six active ingredients of Arisaematis
Rhizoma with ALOXS protein

811L,14- i =JAR Tl 5 24- R SR A R
3R] 2T O PN WS I o4 11587 e I K e L EZSE /Y
PR ISR, EHEREER 6 MiEMERT 5
ALOXS HEHHAT T3 140, W 7-A.
271 RMSD RMSD 7] LA Bz Ak-BLik 5 &0
EA R AR E . 6 MR SR RITE 20 ns J5
RMSD fHIA B2 IRES, AR RMSD {HI B E
BN (<01 nm). HULATIL, KEEEM 6 Fhidi:
B4 T LRI ALOXS B e ss &, WK 7-B.
2.7.2 ¥JJ7HPE AN (root mean square fluctuation,
RMSF) ¥R B BT LUR sz (R -Fe ik 2 &0
BB SRR T AE BN 1 A R B B . E
0~50 ns, 6 FiE &I RMSF B A ALK 3 shia
#. 6 PGV RMSF WEE 5 A8 7 B LA A,
HED 6 Fhid Itk o PR AGTALT AL, PRl il id
46 ALOXS HE M, U Fe-RI {55 i@, i
BRAER P, WHE 7-C.

273 4iBHMRE 45 HHE R T AT A
ZIESRM A R N T #E—BRIIE 8,11,14-—+F
Tk SRR RN 24-FR A0 K BELE S ALOXS HRH
Ja B3R AN )12 53 . K ] gmx MMPBSA 57 8,11,14-
T TR SR R AT 24- 8 S BE S5 & ALOXS R
RIS 6 H HRe. TafEE )] (AVDWAALS) BRI
F W AEAR AR ELAE FH am . AR 45 SR AT DA I 87 7K
VB & JE M AH AR TR 45 & b R 3 T BRI AE

®5 XEE 6 IFEIEH S BGYBIMEITM

Table 5 Druglike assessment of six active ingredients of Arisaematis Rhizoma

TR AR 4> Sz Ry SRR FEIRYTS R
8,11,14-—-F 1% =Kl H g 348.56 2.00 0.00 5.50 112.54
24-FAM 8 B 400.68 1.00 1.00 6.54 128.42
3-RELNIR T 414.71 4.00 2.00 3.61 131.15
B-7 £ I 458.55 1.00 1.00 6.73 133.23
1 414.71 1.00 1.00 6.73 133.23
TR 412.69 1.00 1.00 6.62 132.75

o BrHHAEE (AEEL) 3@ 48 1072 BT 7 2 18] 1)
MIEAER T SBURAGE. ke, S
PEAH EAE TS MRMEVEFIAER (ABGB) RRii
FURRAERT 237 (AR EAE F IR, 2 ANk R Akt
B FAE A I RoR AR E A 55 BRI IA 1L
VERR KRR G T RE. RIS ALIER
(AESURF) R 150 RN EAER, W
IKGYFAES TR BT s s LA EAE . 45
REIR, RRPREEFCAERESS, 7Ias2 Mk

RN G DB KA E SRR 1 7 Aok &5 6 R,
2 AMMRR PR A ELAE X T RCAAR R SZ AR 1 25 &
FONER, HHeEE S RIE T 2 SEH. 4ih
HBE (ATOTAL) i#&/IN, A H T8 H BT BCAR 1) 25
Ho 8,11, 14- ik MR FE AN 24-3040 £ B 1)
Gi e AN (-7.85+7.75). (—2.47+5.48)
kcal/mol, FHH 8,11,14-—+ I =IGEFRE4E &
HH AL 24-FA0 S REREAC, 8,11,14- =+ Rk = 4%
T G B 25 50 F ALOX5 BRI S5 S, & 6 Fis.
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ns ) RMSF.

A-simulation trajectories of six active ingredients and ALOXS protein in the aqueous solution system were obtained from 0 to 50 ns; B-root mean square

deviation of receptor-ligand complexes from 0 to 50 ns; C-root mean square fluctuation of receptor-ligand complex from 0 to 50 ns.

B7 SFHAFBRUER

Fig. 7 Results of molecular dynamics simulation

F6 8I1L14-Z+TER=HECFFERFN 24- R EEE S ALOXS EAME S HHERERE

Table 6 Binding free energy and energy values of 8,11,14-docosatrienoic acid, methyl ester and 24-epicampesterol with

ALOXS protein
ALOXS-Fitff AVDWAALS/(kcal-mol™")  AEEL/(kcal-mol™") AEGB/(kcal-mol™") AESURF/(kcal'mol™") ATOTAL/(kcal-mol™)
ALOX5-8,11,14- — + = -12.23+11.24 -1.124+4.03 7.30+7.37 -1.80+1.68 -7.85+7.75
T = I TR Y i
ALOXS5-24-F A0 1 B2 -3.5247.15 -0.28+1.52 1.75+3.40 -0.43+0.89 —2.47+5.48

3 Wit

AHE T THLER 2 51 5 0 T 3 12 B E 4 R
F 2R 7 B VS PRI TS 78 97T 28 I M % B ¥ 12k
gro WEFUESRURH,  HEEAAR IR A T REER JAE S

% K CD8 T Ui 5%, X FIDIAERE 7o 4s R —2L.
Krishnadas 47 FUR I, 2946 1/3 19 EEHIADAE
B BA IR N AP SOE bR E7 . (E157F
BHE, H5HE SRR R S, &
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