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Network Pharmacologic Analysis of Notoginseng Flos
in the Treatment of Alzheimer’s Disease

HU Jing, GUO Yan, MA Yage, ZHAO Shenglan
(Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT: Objective To study the mechanism of improving Alzheimer’s disease (AD) by using network pharmacology
and molecular docking methods. Methods TCMSP database was used to screen the active components and corresponding
targets of Notoginseng Flos, DisGeNET database and GeneCards database to find relevant targets of AD, and Cytoscape 8.0
software to construct "active component —target" association network, and perform GO function enrichment and KEGG
pathway analysis of key targets. The selected active components and targets of Notoginseng Flos were verified by molecular
docking. Results 23 components of the active components of Notoginseng Flos Correlated to 34 AD targets. Among them,
sitogluside, B—sitosterol and B-copolyside might improve AD by regulating CHRM 1, CHRM 2 and PTGS 2, B-sitosterol
(beta —sitosterol), especially west polysoside, B -sitosterol and PTGS 2 and CHRM 2. And sitogluside, B —sitosterol were
strongly bound with the targets. Conclusion The active components of Notoginseng Flos may intervene in AD by regulating
CHRM 1, CHRM 2, PTGS 2, ADRB 2, SLC6A4, PTGS 1, RELA, IL 10, and PI3K-Akt signaling pathway.

KEY WORDS: Notoginseng Flos; Alzheimer’s disease; network pharmacology; molecular docking
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[T SR (NMDA) SZ ARS8 BT (24 M) , (BT JCHEAR
F I PR BT BT B JR IR BRI 250 I AF SR 4 AH S
TR J‘géqugjz’t(l\lotoginseng Flos ) XA 97 Pl /R
22 AT AR INRIG AT RGEA: W)
A X =LA AD BE NI TRIEY ; P
[ SR, D—2 FUME I I 1 S B0 S 3 405 6 RS F
G IR A5 S8R K AR Meynert J2 56 4% 8 37 AD KRR
PR =L R BT TR R =LA
X AD I LR B A i FIEL 580 6 e 22 1) B T B AT
PRAPE P 5 02250 ) P 25 1 090 TR ol o 790 ) P 7
(OA)REAEL AD o 40 i 452 B 10, W58 6 B =L i
X OA SRR A 22 AR I T2 BoAT — e R4 VT
SRR HATIR YT B R 25 R I OR i R AT
A , A SO FH 28 25 B2 K 03 W e oR ) = £ 1
A7 B IR 2% 15 BRI 1) ) Tt Rl LA K 8 e A 4 P AL )
BEATERZRE AN S A5 L LU g =L AR B 4
RIS AR

1 HEkBERSTTIE

L1 Zkie@hmsan Bk e s ol I
RGN EIEE S 3 & (wraditional Chinese
medicine database and analysis platform, TCMSP),
(https://old.temsp—e.com/temsp.php ) Fij A 5 i 18] “ =
LAETKE R . H IR W A R 2 W O e R G B S
B P =B AR H O AR PR 2 DL ORAE AT
AR 4 1 A ) D A S W 1 S B 8, AR 1
AW F) FH B (oral bioavailability , OB ) = 15% 3 47
i e 1, A5 3 =L AE 0 F B A G, I DR C AR B 1Y
PERIHE

1.2 komde sl FIH DisGeNET Hdli R (B 5
RV BCHE %2 http : //www.disgenet.org/) Fll GeneCards %X
P2 (https : //www.genecards.org/ ) , LA “Alzheimer’s dis—
ease” Ay S BH ) 6 2R AT IR %% Vi SR AH G A5 B 2 A4S
B P A AT A DR A5 3] 5 A 2 2% v SR AH DG 1Y
BERIFIEE AR AR .

13 =Zkiisd-fe sy MemE W= LI
G 73 Xo IO P LS e R T 20K 2 T8 38R 0 A OC R s A7
FB, A — 3 A M A, SR S5 8 Cytoscape 8.0
B AL I 26 73 B Al g 0, o047 = L AR vEAL &
Yy —P E 5 2 R At , I 265 T 87 i s =Bk
T PE R S3 PRI A OCHE A, 19 2% v 18 30 Yok i 4 25 W)
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SRR TR PR 5 O A, B DG B A
D) 268 T N P R R SR 1 2R,
DRUEHHIX AN s 8] B2 DG By M,
14 GO % g %A KEGG 12 5@ % 4 FIH
Metascape £ 22X = -1 A6 24035 B I 22 165 SRS 79 8
#ET GO TR & £/ KEGG K0T, #rcsEfR
A L D HE 55 44 B A Multiple Gene List, A% 5k
“H. sapiens”iﬂzﬁ?/l\‘ﬁ’ftéj\*ﬁ , i Enrichment 73
T PEIEAT 0T
15 Ea AWMLt STRING Z2ERCME
AU AR R B B 2, O 1 ik = ek
LR 2R A EAEHIOCR 4% 1.3 153 =14k
DB BT 7R 2% ¥ R B AU AN STRING 808 %2, MRk
$£“human” , % EHE B 0T LG8 BT AR BAE G &R
BEATHT 43, o3RRS R R AR BV FH Y 1 B ),
A SCRE AR BAE HIPE 43150 R v A5 B2 (0.400) , 1531
A AR BT 2K 24 TR AR LR F G R BT (PP .
1.6 oAb T HhE M4 25 B A T = AR
AL SR HERR T, SR> T X B BOR IEAT 56 IE
W E A EAEMZ R B R EH S KEGG 45251
E A0 T8 R AT FE B AT, A B A B IR Y DG B HE
FUORHEE S PDB B PR, R R AR RO 1 R A
¥, 3 A\ PubChem E04fE 172 T 3 =L AEAL 7 1) 2D
45k, At chem3D BAKE UL, $ OCHERE f 1Y
HAGH =LA F R 45 053 A E] AutoDock-
Tools TEL V- G470 FXHERTAL R, Z 5 ar 4
PEARAF AT R4 , TN T AR 2R 1 BT 2 A 6 s
Vinascore BAFXT HAT 53, &7 H T XL AT,
FH PyMOL 4577 53 X5 VR AL
2 ERE5W
21 ZiERRSREBEEREEFRLER
M 2 22 G 2 B 00 P2 5 20 A F- 5 (TCMSP)
il OB=15%0 b5 8] =LA 7 i3t 38 Fr, H:
P Il i 57 B 25 2o 3 (BBB ) 8B 19 4T beta—bourbonene
(B-1 5%/ ) .alpha—cubebene ( Alpha—EE 7 jifi il ) |
beta—sitosterol (-7 f§§ st ) 45 553 o ML fiki S B a5 1ok 28 458
AR P A A RN B R PR DR ol e rh 2l R ¢
P HTF- 5 (TCMSP) 3 21 R B =L 4 38
B3 A VR FHEE s A 53 25 A4 48 uniprot £440 2
DC FCAH R A/ FHAE £, 1531 64 MERIRE S (LR 1),



2 41 B VAR L ARIR YT BT R % 1 BRI 1) I £ 24 B A A AT K 4y ) B
F1 =LETAD T EREEFEM D KIS
F% Mol ID TR OB BBB DL R {EHIHE A
I MoLop2ogs | Alphaceubebene oo 1 001 CHRM3.CHRMI.PTGS2.CHRM2 .CHRNA2 .GABRAI
(alpha—2E i i 4 )
beta—bourbonene CHRM3.CHRM1.CHRM2 .GABRA1.GABRA6 .PTGS2 . RXRA .
2 MOLoooel (B~ 5545 ) 1698 211 0.1 PDE3A .DAT1 ADRB2.SLC6A4 .GABRA2 ,ADRA1B
3 Morooogzo et palmitate g 00 g 012 PTGSI.NCOA2.RELA IL10 . TNF.IL6 PTGS2 . PTGER3
(ha i i H g )
. . I~ PGR.PTGS1.CHRM3.KCNH2,CHRM1.SCN5A . PTGS2 HTR3A
4 MOL000357 atogluslde(ﬁg*ﬁ’ﬂ‘) 20.63 -0.93 0.62 RXRA . ADRAIB.ADRB2.ADRAID .NCOA2 CALMI
(1R.4aR,8aS)-1-
isopropyl-7-methyl-4- e . .
S MOLOOAT2?  methylone2.34a, 2135 2.1 0.8 ;"2(6112\CHRM1\PTG52\RXRA\SLC6A2\ADRA1B\GABRA1\
5,6,8a—hexahydro—1H-
naphthalene(y—F2 %' #)
PTGS2.GABRA2 RXRA .SLC6A2.GABRA3.CHRM2.GABRAT,
beta—elemene GABRA6.PTGS1.CHRM3.CHRM1 . ADRATANCOA2.GABRAS5,
6 MOLOO090S (M54 ) 25.63 207 0.06 BCL2.CDKN1A EIF6.RB1.TP53 . TEP1 . RUNXIT1,CCNBI
RHOA
. PTGS1.CHRM3.CHRMI .PTGS2 .GABRA2 .RXRA .SLC6A2.
7 MOL006297 - fB-guaienc(f-tEME) 2085 2.1 0.07 ADRAIA.CHRM2.ADRA1B.GABRA1.MAOB.NCOA2.GABRA6
8  MOL006726 panaxadiol( AZx—EZ) 29.01 0.03 0.79 NR3CIl
ginsenoside Rb3_qt
9  MOL006754 " 1 29.65 -036 0.81 NCOA2
(NS B Rb3 J0)
PTGS1.CHRM3.CHRMI.PTGS2 .GABRA2 .RXRA .CHRM2,
beta—caryophyllene
10  MOL000036 (BT frH) 297 207 0.09 ADRAIB.GABRA1.NCOA2.GABRA6.SLC6A2 ADRAIA .
SLC6A3.1L6
. HRM3 ,CHRM1 .GABRA2 .SLC6A2 .GABRA1 .GABRAG .
11 MOL003537 T-muurolol({K>27J%) 30.41 1.44  0.09 CHRMS , CHRMI, GABRA2 ,SLC6A2 . GABRAT, CABRAG
ADRAIB
beta—cubebene
12 MOL000266 . 3281 2.02 0.11 CHRMI.CHRM2.GABRA1.PTGS2 .CHRNA2.SLC6A2
(B EH)
13 MOL003483 ethyl octoate(*EFR Z 1) 33.05 1.30  0.03 ADHIC
14 MOL000172 furol CHEE ) 3435 1.51 0.01 ADHIC.ADHIA.LYZDI
PGR .NCOA2 . PTGSI . PTGS2 . PIK3CG . KCNH2 . CHRM3 .
betasitostorel CHRM1.SCN5A .GABRA2.CHRM4 . HTR2A .GABRAS.ADRAIA.,
15 MOL000358 fg‘_g%};’ 36.91 0.99 0.75 GABRA3.CHRM2.ADRAIB.ADRB2.CHRNA2 .SLC6A4 .
OPRM1.GABRA1 .BCL2.BAX.CASP9.JUN .CASP3 .CASPS.
PRKCA .TGF-betal .PON1 .MAP2
16 MOLO00714  hyacinthin(Z ) 38.65 1.58 0.02 ADHIC.ADHIA PRSS3
17 MOL002198 heptan(1E B¢ ) 41.8 2.04 0  ADHIC.PRSS3
18 MOL006731  areginal(FFERTRAR) 4433 1.18 0  ADHIC.ARFI,PRSS3
19 MOL000775 EEE( LR LTR) 45.02 1.26 0 PTGS1.BCHE.ADHIC.GATM .PRSS3
20 MOL006735  furfuranol CHil) 4827 0.91 0.01 ADHIC.ADHIA.LYZDI
21 MOL000935  hepanal (a—725%#%)  53.83 2.17 0.1 CHRM3.CHRM2.ADHIC
)l dend CHRM3.CHRM1.CHRM2.,ADRA1B.CHRNA2 NCOA2 ADRBI,
22 MOL001179 AL AN 5404 207 0.1 RXRA.HTR2A SLC6A2 ADRAIA.GABRA3.SLC6A3.ADRB2,
(FHARLMS)
GABRA1
23 MOL000130 CAM((1R)-(+)-#fixi) 67.17 1.71  0.05 CHRMI1.GABRA2 CHRM2
PROPYL FORMATE
24  MOL006732 " 69.45 1.09 0 ADHIC.PRSS3
(HFRIER)
55 MOLO00244 bomeol (7K ) 918 147 o005 CABRA2.GABRAS GABRA3.CHRM2.GABRAI.GABRAG,

PTGS1 .PTGS2 ,SLC6A2 . MAOB .NCOA2
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22 KmAaXegret FIH DisGeNET Fidi % , LA
“Alzheimer’s disease” kKB 1) 6 2% BT 7R 24 165 BRI AH O
B, ARIRCE T 055 B0 7 2 Vi SR A G g S5 DR RN 2
5 B 123 4~ [Al B R GeneCards %5 45 FE | LA
“Alzheimer’s disease” ky FBH TR AG: 2R BT 7R 24 165 BRI FH O

HLA, L score KT 12 250U | AR R 2 00 5 BT R
2E BRI AR S B HE R A A 5 B 3 508 1

23 ZhERRSMERAE-Rm s E B
LA PR 0T LA AL RS AH OC Y s A T
S SRR MR S A T 34 S (A 2 B ) o

x2 ZERBEMESSEERARERANZEER

¥ S R 2R Gene ID
1 ADHIA Alcohol dehydrogenase 1A(Z B 1A) 124
2 ADHIC Alcohol dehydrogenase 1C(Z FEZEE 1A) 126
3 ADRATA Alpha-1A adrenergic receptor(a—1A B IR EBEZA) 148
4 ADRB2 Beta—2 adrenergic receptor(8-2 ¥ I IR ZAEZK) 0154
5 BAX Apoptosis regulator BAX(JH T4 F BAX) 581
6 BCHE Cholinesterase( ILOR TR ) 590
7 BCIL2 Apoplosis regulator Bel-2(JH T35 T Bel-2) 596
8 CALMI1 Calmodulin(£515 % ) 0801
9 CASP3 Caspase-3 (AN T4 FH-3) 836
10 CASPS Caspase—8 (2 il 4 125 11 -8) 841
11 CASP9 Caspase—9 (A -4 FE-9) 842
12 CCNB1 G2/mitotic—specific cyclin-B1(G2 A 2324 2 A M H B1) 891
13 CHRM1 Muscarinic acetylcholine receptor M 1(#E 255§ £, BEAHAEZ 14 M1) 1128
14 CHRM2 Muscarinic acetylcholine receptor M2 (5 %8 £, BEALGE Z 14 M2) 1129
15 EIF6 Eukaryotic translation initiation factor 6( B EHIF ShH T 6) 3692
16 HTR2A 5—hydroxytryptamine receptor 2A (5 (21K 2A) 3356
17 HTR3A 5—hydroxytryptamine receptor 3A(5 F2 {021k 3A) 3359
18 IL6 Interleukin-6( F{4> 6) 3569
19 IL10 Interleukin 10( 141 10) 3586
20 JUN Transcription factor AP-1(5 3T AP1) 3725
21 MAOB Amine oxidase [flavin—containing] B( ¥ & LT B) 4129
22 MAP2 Microtubule—associated protein 2(BUE AR E 1 2) 4133
23 OPRM1 Mu-—type opioid receptor(Mu BB 5% 44 ) 4988
25 PON1 Serum paraoxonase/arylesterase 1} BAG B/ F7 FETE T 1) 5444
26 PTGSI1 Prostaglandin G/H synthase 1(RUFIMREE G/H 5 B 1) 5742
27 PTGS2 Prostaglandin G/H synthase 2(FI% IR & G/H 45 ni il 2) 5743
28 RELA Transcription factor p65 (%% 5% K+ p65) 5970
29 RHOA Transforming protein RhoA (% {LH 1 RhoA) 387
30 SLC6A2 Sodium—dependent noradrenaline transporter(4#<HI 2 5 | I 551514 6530
31 SLC6A3 Sodium—dependent dopamine transporter( SR £ B e 1214 ) 6531
32 SLC6A4 Sodium—dependent serotonin transporter(FAAHH il 7 2 541514 ) 6532
33 TNF Tumor necrosis factor(JIJf JRFE K+ ) 7124
34 TP53 Cellular tumor antigen p53(FHRHLE p53) 7157
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24 ZXRFMRS KIS RNE&HE e
AL A - R A 20 ] 1, 3t 3
TR, L0 ki i TCMSP B0 A i v ok i i
PERLSY 25 A, Hh B S 1 A 23 1
W £ O B 7R 25 V0 BRI 5 % €5 R 35 Tk B A3 R S
PN AH SR A2 A A, 34 4, 40l CHRMI
CHRM2, PTGS2, ADRB2, SLC6A4. PTGSI .RELA .
IL10. CALM1, MAOB. HTR3A. SLC6A2.ADRAIA .
BAX . EIF6. TP53. CCNBI, RHOA . BCL2 SLC6A3 .,
ADHIC. ADHIA . PIK3CG. HTR2A . OPRM1, TNF,
CASP9 ., JUN. IL6. CASP8, PON1, CASP3, MAP2,
BCHE, il Cytoscape T M4 S5, 158 =L AL
PERL A FE S AR I SE R 7, =L AE H b2 44215 A
FEEHET s AR O B-1 BB (19) . B-HEAT I
(12), B—Aa i (9) (=) -S&/EAR LM (8). p-H:
(8) VU HELT (7) FERERH R (7). B-U 554 (6) 7K
A (6), B3 iREH (5).(1R,4aR,8aS)-1-5F N
Heo7-WIE_4-FHHE-2,3,4a,5,6,8a— /N A~ 1H-%%
(5) .EEE(4) BEFE i (4) BEEE(3) [ T-4K 2% i i
(3) HREE(3) K LWE(3) (1R)=(+) - (3) a1y
20 (3) IEBERE(2) I RRIRER (2) SFR O HR(2)
PRI (2) 0 IXEEAb 2 Lo B 2224 A W] RS2 2L
S A R 26 RS 1) 40 T SR i

TE < W AT A , 2R Sk O 2 = AR D Ry, B
S e wia
B1 =EREMEM SR

(] 15 A5 BEAB A8 e A 25 2 CHRML (FEEER S
1% BB B A2 K M1) .CHRM2 (% 5 2 Bt AH 5 52 1K
M2) .PTGS2 (R % i 2 G/H & il 2) . PTGS1 (Hi 51
W% G/H & 1) ADHIC(EEE &0 10)4, ¥
MSELWIE 2,

TP53 (i Bp53)

MAP2? (B MREE2)

PON1 (RTABERS/ HEEBLD

BAX (FT-IT FBAX)

OPRM1 (MuBUF 7 5244

SLCBAY CiVikEitE %= F 1 EREHER)
BCHE (fBRERS)

RELA (¥ Fp65)

HIR3A (5-$2EREZ1K3A>

CONBL (G2F 45 B4R AMEMBD
JIN CHEERRFAP-1D

CASP3 (MR- EHEE-3)

PIK3CG (IR A4, 5-— B RS- A fdh
EIF6 (EBMBREIERIE 6>
CALMI (SHIRER)

F HERIERTF

CASPY (ABAT-EHEE-9)

IL10 (HAM %100

CASPS (AIRFAT-EHRE-8)

HIR2A (5-F2EIREZ1H2A)

IL6 (A #6>

SLC6A3 (st M1 BIREE A
SLC6A4 Y- EREER)
MAOB (RRALEELEHEKIR)

BCL2 (MR TR 18RBcl-2)
ADHIA (EZEBLAEEIA

ADRB2 (B -2 LRR&AzSED
ADRAIA (o -1A% ERRFRESZAD
SLC6A2 (VKBS F 1 LIRREER)
ADHIC (FEZEREEELC)

PIGS1 CRiFURREG/HE B
PIGS2 (RiFIBREG/HE BLAE)
CHRM2 (5 07, 2. F5 AR M)
CHRM1 (35 B8, 7. Bt FRTE fAM1)

5 10 15

T REE
2 BETHREE

o

2.5 GO #= KEGG & &£ 54 H Metascape EU ¥ 2
X = AL AR Bl R 2% T O AL AT GO TR R
A KEGG i, #EIE 3,60 Hris 2 m &
L AT PRI S (response to xenobiotic
stimulus ) 0 XA HLIFRAL G ) B0 (cellular re—
spose to organic cyclic compound ) . X {7 58 2 1Y
JZ i (response to glucocorticoid) . X JEHLYY AT 2 Wi
(response to inorganic substance ). B Tz i 0y 98Ty
(regulation of ion transport) I 15 #1280 B Y] T3 78
(regulation of neuron apoptotic process). FRf&(mem—
brane raft) DL K2R F 5B R AL 14 TF 0] 3 5 (positive
regulation of protein phosphorylation) %5 ;KEGG & 4
FBL3E AR A S Pk AE AL (lipid and atherosclero—
sis ) \C RIBEEE R ZIKM5 515 812 (C—type lectin re—
ceptor signaling pathway) .5- % {8 & %8 fifl (serotoner—
gic synapse) LA M i 28 75 5% 7] (neurotrophin signaling
pathway )55 . THEAISEILE 3.
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0.0 M) 5.0 75 100 125 150 175
4og10(P)

K a

G0:0009410: response to xenobiotic stimulus

G0:0071407: cellular response to organic cyclic compound
G0:0051384: response to glucocorticoid

G0:0010035: response to inorganic substance

G0:1904019: epithelial cell apoptotic process

G0:0045121: membrane raft

G0:0042734: presynaptic membrane

G0:0044057: regulation of system process

G0:0043269: regulation of monoatomic ion transport
G0:0009636: response to toxic substance

G0:0043176: amine binding

G0:0035094: response to nicotine

G0:1902895: positive regulation of miRNA transcription
G0:0009612: response to mechanical stimulus

G0:0032355: response to estradiol

GO:0006979: response to oxidative stress

G0:0043467: regulation of generation of precursor metabolites and energy
G0:0002675: positive regulation of acute inflammatory response
G0:0007420: brain development

G0:0051098: regulation of binding

hsa05417: Lipid and atherosclerosis

hsa04625: C-type lectin receptor signaling pathway
hsa04726: Serotonergic synapse

hsa04722: Neurotrophin signaling pathway
hsa04151: PI3K-Akt signaling pathway

hsa04024: cAMP signaling pathway

hsa05166: Human T-cell leukemia virus 1 infection
hsa05030: Cocaine addiction

hsa04921: Oxytocin signaling pathway

hsa04261: Adrenergic signaling in cardiomyocytes
hsa04064: NF-kappa B signaling pathway
hsa00350: Tyrosine metabolism

hsa04915: Estrogen signaling pathway

hsa04721: Synaptic vesicle cycle

hsa01521: EGFR tyrosine kinase inhibitor resistance

T
15.0

T
d2:5

T
0.0 25 5.0 T 10.0
-log10(P)

Kl b

T
1 i)

El3 EaXGOZH,EbAKEGGC EESH

£3 GOHHME KEGG EEHTSH

GO 4Hr KEGG & 4E5#Hr
38 % ~log10(P) 3 % ~log10(P)

G0:0009410 -18.71 hsa05417 -17.22
G0:0071407 -15.88 hsa04625 -14.63
G0:0051384 -15.34 hsa04726 -10.32
G0:0010035 -13.96 hsa04722 -10.21
G0:1904019 -12.63 hsa04151 -8.34
G0:0045121 -11.75 hsa04024 -8.28
G0:0042734 -10.99 hsa05166 -6.78
G0:0044057 -10.55 hsa05030 -6.56
G0:0043269 -10.49 hsa04261 -6.1
G0:0009636 -9.97 hsa04921 -6.1
G0:0043176 -9.36 hsa04064 -5.24
G0:0035094 -8.66 hsa00350 -5.04
G0:1902895 -8.52 hsa04915 -4.76
G0:0009612 -8.41 hsa04721 -4.03
G0:0032355 -8.37 hsa01521 -4.01
G0:0006979 -8.22

G0:0043467 -8.06

G0:0002675 -7.57

G0:0007420 -6.85

G0:0051098 -6.81
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S B0 7R 2% Vg R S 1) 0 A A AB) String BOE PEHEAT 4y
BT, B4 3 A AR AR I OC R 28 1 (DL [ET 4) , 4t
34 AT S 132 AR EAE L, Rk
7.76. ¥EI'F A Cytoscape , HCHi 2% 5 55 FEAEHEF
A5 B HT FLAS SR SR RO IL6 (A3 -6) .
TNF( R IRFEIH 1) .CASP3 (454K -3 ) \TP53 (41 it
g i P53) (PTGS2(HFIARZE G/H A L FIHA A
fiti 2). th PP 4 AlHIXEESC Rk A 3 K2 D HI3E
UM AR AR DL O E . BRI E 2k A T
ot AN SO GE B, T AR B AR AR R R R
A AR H TSR Z 4

27 ot EEEEMS (PP IS
AT DA B0 T 2R 0P o 55 1 v 7R B
AF X ) KEGG 38 B 43 Br 45 SR B A7 b g 43
BT, B =L AR 0 BT R 2% 0 B 1 T 7R T A PTGS2
(HIF AR ZE G/H £ 2) Al CHRM2 (2 35 5% 2, Fk A0 Ak
ZAR M2)VE R o XA 4, A PDB #0818
IR A A HEGR O, Ao B e B R, 155
PTGS2 \BCL2 73 HF 35 i 2 1 4548 5619 Syc8. 7
“TEPERLSY - B AR PR R R A 0 = AR
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