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[ Z] B2 ARKHEFZ T8 RIS Ak EF 987 LA FROERAIE. F
kit P AR FHIEEE H)HF 4 (traditional Chinese medicine systems pharmacology da-
tabase and analysis platform,TCMSP) §f b 24 vk £F % b ST b 25 7E MR o A de B ) A A K AL B 3%
J& % (the human gene database,GeneCards) . /fiﬁ'&/\%ﬁ 1& R w45 43 & (online mendelian inheri-
tance in man,OMIM)VAZ DisGeNeT.Drugbank 548 & 751k X A& 2 v tia ke s  REME HER L Ed b,

#4E % B ;A F STRING 11. 5/\#ﬁi%¥6,§\§é—’§~éE4’F(proteln—proteln interactions,PPI)% & ,Jf
i@ iE Cytoscape 3.8. 24494 PP W 4, i A MCODE 461 A7 & & /R T fe e £ o # ;38 A Me tascape AT L B A
4K 3& (gene ontology,GO)fe X AR F 5 A K 20§ #+ 4 $ (kyoto encyclopedia of genes and genomes,
KEGG) & & 47 ;i@ 1T Cytoscape 3. 8. 2 M “2hapiE o —¥e 58 347 W 4% ; A B Analyze Network H#71F
2| Az R B s ek, R A AutoDock vina #ATHS R G R4 S g 5 FATERE, 4R %
WAT B BT AL F A 126 NE W RS 3B 169 N Feb, LAE 4 kAl K ¥ 5 3484 4 IR R B3] L Fl e
& 112 A B 235 3F 47 37 4F MAPKs . AKT1 . RELA. JUN.PRKCA .BCL2 5F 13 A~ 4 de & 45 3] ) 28 % Ak i
B ﬁf\#‘b)i??%;74\#Z'G)3257\;KEGGLEZ\%‘@/\#ﬁfﬁ—;’-i%’*&AGE—RAGE 1L-17. PI3K/AKT CAMP . ¥
WME Ca” HIF-1 F 25, »THELRITEIZEFMRSES X B ENARBLESM. ik . FHA
k& FHidiE % Ry zﬁea: % B IEG IT R AVE 0 FAE R AU T 48 5 MAPKs AKTI‘RELA\JUN,PRKCA\
BCL2 % ¥2,5 98 4% AGE-RAGE. IL—-17 .PI3K/AKT.cAMP it & .Ca® HIF-1 543 SB35 4 £ .
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Network Pharmacology and Molecular Docking Analysis of Linggan Wuwei Jiangxin Tang
in the Treatment of Bronchial Asthma

WU Rui', SHI Yang', ZHANG Jiawen', HE Yuanli', LI MengM
1 Shaanxi University of Chinese Medicine, Xianyang 712046, China;
2 Shaanxi Provincial TCM Hospital, Xi'an 710004, China

Abstract Objective: To explore the mechanism of treating bronchial asthma (BA) with Linggan Wuwei
Jiangxin Tang using network pharmacology and molecular docking. Methods: The active components and the
targets of Linggan Wuwei Jiangxin Tang were searched by TCMSP, and BA-related targets were screened by
GeneCards, OMIM, DisGeNeT and Drugbank database, to draw Venn diagram after intersecting the targets of
medicine with disease targets. STRING 11.5 was used to analyze protein-protein interactions (PPI) network,
Cytoscape 3.8.2 was applied to construct PPI network, and cluster analysis of the protein was carried out using
MCODE plug-in; Metascape was used for enrichment analysis of GO and KEGG; the network of "active
ingredients of the herbs-targets-pathways" was built via Cytoscape 3.8.2; the core ingredients and core targets of
the medicine were obtained using Analyze Network, molecular docking of the core ingredients and key targets
were validated using AutoDock vina. Results: The study has yielded 126 active components, corresponding to 169
targets, 3484 BA-related targets, and 112 shared targets after the interaction; 13 key targets including MAPKs,
AKTI1, RELA, JUN, PRKCA, BCL2 and others were analyzed by network topology, obtaining seven core
ingredients including Kaempferol, iviglycoside ligand, B -sitosterol and naringin; KEGG pathway enrichment
analysis mainly involved AGE-RAGE, IL-17, and PI3K/Akt, cAMP, estrogen, Ca®™, HIF-1 and other signaling
pathways. The molecular docking results showed that the main active ingredients had strong binding with key
targets. Conclusion: Linggan Wuwei Jiangxin Tang could treat BA via many ingredients, many targets and many
pathways, and its mechanism might be related to the regulation of AGE-RAGE, IL-17, and PI3K/Akt, cAMP,
estrogen, Ca®™, HIF-1 and other signaling pathways via MAPKs, AKT1, RELA, JUN, PRKCA, BCL2 and other
targets.

Keywords bronchial asthma; Linggan Wuwei Jiangxin Tang; network pharmacology; molecular docking
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PEB . BEE BTG G S ATTAETE 7 A2 4k,
SCRE B ) RN R BRI BB, H AT A Bk
SR BN B ORI 442, TR E 20 B UL EA
T Hp B R A K 4000 2 51 . BRI R T 32
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“EIP Y W, DL PH A il O BB N AR L .
KHARE GBS REER), BAA R
1R SRy T 280, TR IT W BRI T . TERUKR
B, 251 Tk 22 9 7 Re AR 32 B i A A /N BRAOE TR
A3, PRAIG RN B VIR BE S DT G MR S U B i i
R o I PRI 78 R I, 26 H FL0k 22 3 7 8 i 1y
PR DR - A ok A% KB A I PRREHR, 5 o503 it 1y R
X S B i P KA S A B I B My 2 S i B S
CREEB AR . (HEH BTN TR H LR EE SR
I S BRI AR R AL B AR B = .

K] £ 245 3 2 0 ISR AR FEAR R 25 5 MR A
BAERPE R, BATS T Z N H T2 71
Wt 71X Re s F A IS AR /N 4y
CHC A FNEE i3 AR FEAT S5 &, FF T PR 25 2 18]
() 485 G o A DL e g6 07 20 T B 254 03
FEATEVE R IR R o R, AR 9 3 T I 4% 2 L A
50 AR EEOR R B H R 2 51697 LR
B I W PRI FA TR DU R 25 H Tk 22 237 10 i
PRANEA A 7T 3R — o JE K .
| RRDE
1.1 ZHERZFAHEMERTREBLFE &
o 2 2R g 2 B O R S Ot oF & (tradi -
tional Chinese medicine systems pharma -
cology database and analysis platform,TC -
MSP) (https://tcmsp—e. com/) , 345 & ik £ [
REEH IR EFH ISR . AOIRAEY)
F| F FE (oral bioavailability,0B)=30%F1Z54)
ALY (drug-1ikeness,DL)=0. 18 N 44 i 1k 25
H R 2 A SOE R AR B . AR
UniProt ##E E ‘https://www. uniprot. org) ¥ fr
PR R AR e N R R TS .

1.2 XREEMBEXLAFIE L “Bronchial
asthma” 2y 5 8 1] , 38 3 N 28 2L IR 20 s 2 (the
human gene database,GeneCards)(https://www.
gene cards. org/) .DisGeNet ¥ J&E (https://
www. disgenet. org/) 7E £k N 8 7 {8 /R 15t 4% £ P
J£ (online mendelian inheritance in man,
OMIM) Chttp://www. omim. org) - DrugBank % 4% JZ

(https://go. drugbank. com/) K 2% ¢ = & B2 i 5
P B A, A 9 I I o B A, SR AT SR I M A G
P HE A

1.3 THIRZFF-X[EEHESERQ-&
HE{E(protein—protein interactions,PP| )]
WWE RBEHIREFHE ISR AS
S¢S, W % 5 B A5 7E Venny 2.1 (https://
bioinfogp. cnb. csic. es/tools/venny/) V- & I
HEATHGS, U 25 RS H TI%REFHES
CRE RN SR . AL LA TA
STRING 11.0 #4f £ (https://string-db. org),
EHF“multiple proteins”, ¥R NN, BE
FEN 0. 40, BRASAH 5 51, 75 B 52 S HE 53 PPT A
2% , 318 1T Cytoscape 3. 8. 2 % A4 #1| /E PPT M 4%
P, A %) MCODE 4 43 8 (1 s AH BLAE F Ok &R it
ITRE T

1.4 BHARKREZEFH-ZSEEMPLEREARE
1t (gene ontology,GO)MREAERESEFHEEHR
4 H (kyoto encyclopedia of genes and ge -
nomes,KEGG) E&E 7 #1 | H Metascape 3K X}
1B R S AT AR B B2 0 i, L4 GO 20 H 11)
AW FE (biological process,BP) .7 T I fE
(molecular function,MF) Fl14H il 20 Al (cellu -
lar component,CC) LK KEGG BB & 0. DA
P<0. 01 Jy i ide 2% A1, X & 75 7 45 5 4% PAE /N 2|
KHET, IR & 25 IR 20 25 GO Thig & o it
&5 S F1 KEGG 3 1% , i F S 24 15 M (http: //www.
bioinformatics. com. cn/) %l <& .

1.5 “ZHYNEMRS-Ba-BERINEHE K
1 HU ) KEGG 15 5 380 4% 5 380 % o) JBL 1R e B
XF N 1 259 1% 5y A% & Cytoscape 3. 8.2, 14 4
“LIMNIENER - -l B N K. R Cy -
toscape 3.8.2 W E [ Network Analyzer 73 #724
LGy S B R R 2 40 T S 50, iR FE A >2 A5 R
A7 E % HAZ OB i S R EETE TE A

1.6 S FXFHEWIE @ id PDB 4 FE (http://
www. resb. org/pdb) N EAZ O R S S E B =488
gt , 3 LA pdb % AT ORAF . 7E TCMSP 248 P2
A O LAY I Mol12 # 3Dt 2 5k . SR
PyMoL 3R A4 B /K M BR B A4 . F A Autodock vina
HEAT 70 o0 82 e B AN LR 5 52 AR 0 82 1) B A1
H 454588, 18 H PyMol Bt i3 47 v ML AL A 2R
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2.1 BHEARZFZEUERSRES L0k
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22 BHARZFF-XREERLS
GeneCards.DisGeNet . OMIM. DrugBank %Y #5 /% 14
TSR W i AH DGR R, A RN bR ST 0, B 3R
153 5 W O B 0 3484 . B B H LR
317 169 A B A5 5 3484 AN S B iy BE sl
Venny 2. 1295 B EIHCE £, 3R 1F 112 DA B4
M. WL,

CES1 OPRMARNA
cct RR3
st \ 7 o pny

R A

XA ZHEREFT

ca2
BAX \Ri1z; 4 pra#CEI PECRT

B2 EHEREZEFH-LAEFHEAPPIF %

Bl BHARZFA-XAEHEHELFEE

23 BEHAKRZFEH-ZSEEMHELLPPIK
%R TI2 A HERE SN STRING 11, 0 %5048 2
FRIFPPI L% R, HFIH CytoScape 3. 8. 2 f4 &
PPI P45, W 2. iz F CytoScape 3.8.2 H )
MCODE # 4 i3k — 25 23 ¥ PP1 W 2% , 45 31| ¥ 1E (1) 15 A3 PPT 4 o Ak
B, WK 3, iR o Re, WK 1.

KR1C3

KR1C1

&1 PPIMEELRIEINGE

S 25 AL 4 Log10(P)
MCODE_-1  G0:0097190 apoptotic signaling pathway -16.0
MCODE_-1  G0:0032496 response to lipopolysaccharide -14.6
MCODE_-1  G0:0002237 response to molecule of bacterial origin -14. 4
MCODE-2  G0:0018105 peptidyl-serine phosphorylation -11.2
MCODE_-2  G0:0018209 peptidyl-serine modification -11.0
MCODE-2  (G0:0007568 aging -11. 0
MCODE-3  G0:0006805 xenobiotic metabolic process -16.4
MCODE_3  G0:0071466 cellular response to xenobiotic stimulus -16.2
MCODE-3  G0:0009410 response to xenobiotic stimulus -16.0
MCODE_-4  G0:0007200 phospholipase C-activating G protein—-coupled receptor signaling pathway -11.4
MCODE_4  G0:0019229 regulation of vasoconstriction -9.4
MCODE_4  (0:0042310 vasoconstriction -9.0
MCODE_5  G0:0001523 retinoid metabolic process =7.6
MCODE_5 G0:0016101 diterpenoid metabolic process =7.5
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2.4 GOINREANKEGGEBEEEDHT GOIIRE/SHT
GERRW, B H RE SR IR T SRR N
5 S 1R BP A4l M G LI AW e B

I LA 0 < i 22 B T 0 25 W) 1) Je v 4% 5 CC 2
L FE G B O ik i B 2 AR R L B R A
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W A S P B G B B i R R — SR AL TS 30
1 32 AR5 Bl) 4 2 A B SR A IR I

PE G 8T A0 G i 52 AR 1 B T 22 =R VRO S
PR G R R A A R BB A2 1 3 )
%, W 4. KEGG & Hras BB, B H k2%
IR TT SO BE NG AH OC HT 20 2415 5 IE g T 2
£, 45 AGE-RAGE. IL-17. Th17 4 Jfid /3 4k, . Tol1 ¥ 32
A& \PI3K-Akt cAMP ¥4 % . Ca™ \HIF-1 &5 5 il
M. WK 5.

GO:0071407- cellular response to organic cyolic compound {

5010010035 respor

GO:0031667- resp

G0:0071396- cellular response 1o lipid ®
GO:0008015- blood circulation L ]
G0:0001568- blood vessel development{ ° count
GO:0000165- MAPK cascade ° o
2
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®
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oL @«
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5010009636- response o

G0:0034812- response to tumor necrosis factor{ +
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G0:0042803- protein homodimerization activy
G0:0045121- membrane raft
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G0:0098552- side of membrane
G0:0106310-
G0:0043235- receptor complex L]
Go03218- [
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~log10(pvalue) 00001406 carbe count
G0:0005635- nuclear envelope ° e
G0:0030504- neurol .5
G0:0005788- endoplasmic reticulum lumen ° 15 o000 ®
GO:1904813- ficolin- 1-rich granule lumen ° 10 -
° o
(GO:0005667- transcription regulator complex ° I 5 50:0004175- sndopepidass actiiy . @
;0021098 organele culer membrane 17— GO.0008227- G protein- coupled amine receptor activiy - log10(pvalue)
GO:0030139- endocytic vesicle ° count GO:0050661-NADP binding |~ ® ®
©0:0005625- focal adhesion {1 —#- e & GO:0015484- acetyicholine receptor acty .
®n
G0:1002554- serinefthreonine protein kinase complex{ @ o GO0001818- vius roceptor actvty: I s
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hsa04933:AGE- RAGE signaling pathway in diabetic complications
hsa04151:PI3K- Akt signaling pathway

hsa04668:TNF signaling pathway

hsa04657:IL- 17 signaling pathway

hsa04024:cAMP signaling pathway

hsa04659:Th17 cell differentiation = 1od ] ((pialie)
hsa04621:NOD- like receptor signaling pathway 20
hsa04210:Apoptosis 25
hsa04915:Estrogen signaling pathway 20
hsa04068:foxo signaling pathway 15
hsa04020:Calcium signaling pathway 10

hsa04010:MAPK signaling pathway ot

hsa04620:Toll- like receptor signaling pathway ® 2
hsa04725:Cholinergic synapse . 16
hsa04660:T cell receptor signaling pathway . 20

hsa04066:HIF- 1 signaling pathway
hsa04022:cGMP- PKG signaling pathway %
hsa04658:Th1 and Th2 cell differentiation
hsa01521:EGFR tyrosine kinase inhibitor resistance 4
hsa04370:VEGF signaling pathway

0.08 0.12 0.16 0.20

Bl5  KEGG i ¥ & &£ o A

2.5 “ZAYNEMR S -Ha-BEETME  CAWTE
P 23— I A B X 4% LS 96 N a5 AT 324 4%
120, B €T U B, B RUR AR E LAY
SR UM R0 A, R R, B OR AR ER E
EBEK. AMCERE RS EL Ay, BARERT 2
FVAH 2 LA oy, F A o 3 L 25 15 7 B
FARE, WE 6. HPZomaaEla=m. &
FEH R - MR N =R BRI R,
Inermine, W3 2. %6 % 2 )6 o 3% [ 40 45 A
HOOCI R A2 R 22 3 3 IR 97 SO G A
o L3 3. #%.0 #0546 MAPKT . MAPK3 | AKT1,
RELA. JUN. TKBKB.MAPK10.MAPK14  MAPK8 . PRKCA
BCL2.TNF.NOS3, .3 4.

kinase inhibitor
resistance

L
EGFRusrosine | ////

pathway i

B6 254 V& P o e -1 B P 4
®2 FHIREFATEFEURSMET RFFESH

FAE
. 043506972 0.
. 002813236 0.263888889
. 012087336 0. 336879433
. 005622393 0. 306451613
0.
0.
0.

BT
374015748

% Ea
Kaempferol (A) 32
beta-sitosterol(GJ1) 18
Hederagenin(FL3) 15
Glycyrol(GCT7) 10
Medicarpin(GC8) 10
Naringenin(GC10) 10
Inermine (GC5) 9

. 005766275 0.310457516
. 004292925 0. 304487179
. 005260891 0. 346715328

o O O o o o O
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%5 & 5 @ H 4K B33k 4 BB S
hsa 04933 AGE-RAGE signaling 2 AKT1|BAX|CCND1|BCL2 | CASP3 |MAPK14 | ICAM1 | JUN|NOS3|PIMI | PRKCA|MAPK1 [MAPK
sa
pathway 3|MAPKS [MAPK10|RELA|SELE|STAT1|STAT3|TGFB1 | TNF | VCAM1 |NOX1
. . CASP3|CASP8 [MAPK14|GSK3B|HSP90AAL | IKBKB|IL4 | JUN|MMP1 |MAPK1|MAPK3 [MAPK
hsa04657 IL-17 signaling pathway 16
8 IMAPK10|PTGS2 |[RELA| TNF
. . AKT1|CASP3|CASP8|MAPK14 | ICAM1 | IKBKB|JUN|MAPK1|MAPK3 |MAPK8 [MAPK10|PTGS
hsa04668 TNF signaling pathway 16
2|RELA|SELE | TNF|VCAM1
hsa 04659 Th17 cell v AHR|MAPK14 |HSP90AA1 | IKBKB| IL4 | JUN|MAPK1 |MAPK 3 |MAPK8 [MAPK10|RELA|STAT1
sa
differentiation | STAT3|TGFB1
. AKT1|BAX|BCL2|CASP3|CASP8|CASP9 | IKBKB|JUN|MAPK1 [MAPK 3 |MAPKS [MAPK10|RE
hsa04210 Apoptosis 14
LA|TNF
hsa 04621 NOD-like receptor 14 BCL2 | CASP8 |[MAPK14 |HSP90AA1 | IKBKB| JUN|MAPK1 [MAPK 3 |[MAPKS |[MAPK10|RELA|ST
sa
signaling pathway AT1|TNF|NOX1
. . AKT1|CCND1|CDK2 |[MAPK14 | IKBKB|IL10|MAPK1 |MAPK3|MAPKS8 IMAPK10|STAT3|TGFB
hsa04068 foxo signaling pathway 13
11SIRT1
hsa04620 otl-1ike receptor 12 AKT1|CASPS |MAPK14 | IKBKB| JUN|MAPK1 [MAPK 3 |MAPKS |MAPK10| RELA [ STAT1 | TNF
signaling pathway
hsa 04151 PI3K-Akt signaling T AKT1|CCND1|BCL2|CASP9 |CDK2 | CHRM1 | CHRM2 | GSK3B|HSP90AAT | IKBKB| IL4 [KDR [N
sa
pathway 0S3|PIK3CG|PRKCA [MAPK1 |MAPK3|RELA
. . ADRB1 | ADRB2 | AKT1|CHRM1 | CHRM2 | DRD1 | JUN|PDE3A | PPARA | PRKCA |[MAPK1 [MAPK 3 |M
hsa04024 cAMP signaling pathway 15
APK8 [MAPK10|RELA
hsa 04915 Estrogen signaling . AKT1|BCL2|ESR1|ESR2|HSP90AAT|JUN|INOS3|OPRM1 |PGR | PRKCA [MAPK1 |MAPK3|NCO
sa
pathway A2
T cell receptor
hsa 04660 . . 11 AKT1|MAPK14|GSK3B|IKBKB|IL4|IL10|JUN|MAPK1|MAPK3|RELA|TNF
signaling pathway
hsa 04020 Calcium signaling 13 ADRA1B|ADRAIA|ADRB1 |ADRB2 | CHRM1 | CHRM2 | CHRM3 | CHRNA7 [ DRD1 | HTR2A|NOS2 [NO
sa
pathway S3|PRKCA
hsa04725 Cholinergic synapse 11 ACHE|AKT1|BCL2|CHRMI | CHRM2 | CHRM3 | CHRNA7 |PTK3CG | PRKCA [MAPK1 |MAPK 3
hsa04066 HIF-1 signaling pathway 11  AKT1|BCL2|HMOX1|NOS2|NOS3|PRKCA|MAPK1|MAPK3|RELA|STAT3|NOX1
hsa04370 VEGF signaling pathway 9  AKT1|CASP9|[MAPK14|KDR|NOS3|PRKCA|MAPK1 |MAPK3|PTGS2
Thl and Th2 cell
hsa(04658 . o 9  MAPK14|IKBKB|IL4|JUN|MAPK1|MAPK3|MAPKS |MAPK10|RELA|STAT1
differentiation
EGFR tyrosine kinase
hsa01521 | . . 10 AKT1|BAX|BCL2|GSK3B|KDR|PRKCA|MAPK1 |MAPK3|STAT3
inhibitor resistance
. . AKT1|CASP3|MAPK14 | IKBKB|JUN|PRKCA|MAPK1 |MAPK 3 |MAPKS8 [MAPK10|RELA|TGFB1
hsa04010 MAPK signaling pathway 9
| TNF
cGMP-PKG signaling
hsa 04022 B 13 ADRAIB|ADRA1A|ADRBI|ADRB2|AKT1[KCNMA1|NOS3|PDE3A|PIK3CG|MAPK1 |MAPK3
pathway
F4 BTHEIKRZFZETEFERSEIMNET SFHESH
RE_ E A FEH BE B A FuE
MAPK1 20 0.114978631 0.5 MAPK14 12 0.021857627 0.365384615
MAPK 3 20 0.114978631 0.5 MAPKS8 12 0.018393159 0.389344262
AKT1 16 0. 088646274 0.47979798 PRKCA 11 0. 058663495 0.435779817
RELA 14 0.026648682 0.402542373 BCL2 9 0.027423458 0.395833333
JUN 13 0.034665475 0.413043478 TNF 9 0.005547071 0.346715328
TKBKB 12 0.014371808 0.374015748 NOS3 8 0.036739343 0.420353982
MAPK10 12 0.032814433 0.392561983

2.6 ST ORIHIE LKA H R E
TP BE M RLA 5 13 A %0 BE AT 48 TR
B AR 91 2RI AA X R LR, WK S,

TE91 ARk Rrh, 4B/ N5 keal/mol,
PRI 20 A B o P o R T 8 40 A 40 3 P 4 o)
s, WK T,
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#=5 UMD SRS FENESEE
N 48 (keal/mol)
MAPK1 MAPK3 AKT1 RELA JUN TIKBKB MAPK10 MAPK14 MAPK8 PRKCA BCL2 TNF NOS3
kaempferol (A) -8 -8.5 -5.9 -6.3 -6.4 -8.9 -8.6 -7.8 -7.4 -8 -6.6 -7.2 -8.7
hederagenin(FL3) =7 6.7 —6.6 -7.3 -6.8 -1.2 =7.2 =7.6 -7.8 -71.5 -1.8 =5.7 -9.3
beta-sitosterol(GJ1) -7.7 -8.4 -7.3 -7.6 -7.5 -9.4 -1.8 -8.7 8.5 -81 -7.7 -6.7 -8.6
Glycyrol(GC7) 8.1 -9.1 -6.9 -7.6 -6.8 -7.6 -10 -8.4 -9 -8.3 -7.2 -8.3 -9.7
Medicarpin(GC8) -7.9 -8.6 -6.9 -6.5 -6.1 -7.1 -7.9 -7.6 -7.6 -8.1 -7.3 —-6.2 -8.1
Inermine(GC5) -8.4 -9.2 -7.1 -8.2 -6.4 -8.9 -8.8 -8.3 -8. -8.6 —6.7 -8.2 -9.3
naringenin(GC10) -7.7 -71.2 -6 -7.3 =-5.9 -6.7 -7.5 -7.3 -1 -6.7 -7.3 -6.6 -8

N s B

NOS3-hederagenin

NOS3-hederagenin
7
3 e
SOV T PR A F RO IR R
FERRE, XA TG RFE AL T 25 RO &
JB2 I e R RIE R AEA G, HATEER
BUWE Bz DR B, 32 AR B 71 IE BB RE 32 4445 BT
F = S A 500 20 B R T AR 7R L SR
TG AREETTIEIRIT o« P BRI SCUE 1 i 9 o2
FES, SRR O, R R E R B R E
LR A AR e B T AR ER A H IE AL, BEER )
R AR Tl o i AR A0S U Ak A, IR BE T
AR BHL A EL A 4, 2B B ST T SO NG AU
R E S YOSAAL, ARR AL Tk
0 BA UMLK AR DI T TN
A BRI ORI, SUR A B IR R % R
AT B 2 4 AL I, DABH AR IR 2 U s 4 S TR E
B, B 2R SRR, P RS, UK , BRI
Mg “ 5 KR, e 24 5 Tk 7R H OB, il 40122 .4
R BRI [ B ST SO~ i 5 R A 2
5 U OFAT S il )96 S AR A e BT, D Ji il £ £
ZRTis
AWFTCL R KB, % H R £ 3097 3R
CL AP S 0 SR SIS NGRS S EgLE NS

NOS3-Inermine

EHAREFFHIBC KD SR ED T X#

MAPK3-Inermine

SOWE VMR R RS oL A e i v
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