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Abstract

Objective: To explore the possible mechanism of Ganoderma in the treatment of asthma. Methods:
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The active components of Ganoderma were screened by searching the tcmsp database, and the re-
lated targets of asthma were found in the genecards database. The intersection genes were taken for
protein interaction analysis, go bioaccumulation, and KEGG enrichment analysis. Results: There
were 14 active ingredients in Ganoderma and 24 potential cross targets between Ganoderma and
asthma, mainly NR3C2, PGR, NCOAZ2, etc; Based on David database, go function analysis and KEGG
pathway enrichment analysis results show that the main signal pathways involved by Ganoderma
include adenylate cycle inhibiting G-protein coupled acetylcholine receiver signaling pathway,
response to estradiol, G-protein coupled acetylcholine receiver signaling pathway, etc. Conclusion:
Ganoderma lucidum may play a role in the treatment of asthma by regulating CASP9, Jun, CASP8,
and CASP3 genes on the signal pathways of apoptosis-multiple species, hepatitis B, cholinergic
synapse, and human immunodeficiency virus 1 infection.
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1. 518

M 2 — A T T PR ASE SORE SRS AR B[], AR U PP TE AR AN RS2 IR . AT L
B, AT MO BEY RS R, I R G A i S AR A R T [2] e R ERST I E R R A SR
ok, LGP Ry AT [3]. 2R, JoIRBENG T AR A, RO A RN AIRIT,
R AL 2 22 AR AR S I E R R 2k B4R I IS L [4]. TR, SO EKR, (UUKRESA
ST, TEASREM AR A ) I [5] . PRk T 408 I 259 S iR 7 i s 2 B AT G

RZ Ganoderma NiH TN, ZfLEFIEE 2 Ganoderma lucidum (Leyss. Ex Fr.) Karst 8452 G.
sinense Zhao, Xuet Zhang [ S24k[6]. R ZRHEZAF P &AM R 258, BATZ M2 BEE
THAME7]. &FI08T 2000 ZEFEATH (R ARESL) 8], HkH, HF. Ho. M. . B4,
HAM 2, b, AT OMAT, RIROE, BN, B25ES, ABRE0]. R RE
B, NRZHoBEHm&Miay, FEAEERSE 2. =, 88, Eak. BE5o] [11]. X
R Z 2R R ZROENA MR 2 —, ERZIET. PUMRE. bURs. Prdth. BRIpE. A imAsE
J7 T B A B 23R [12] o HorbalasE 1) R Z 0 e T OB AR 0VE, Liu SE[13VR B R Z HEHU R
2R A, RIRZW Bl UIAH] IL-5, 58 IFN-y. 1L-10 AT IL-12 (774, FE0K 5 NG % A1 A I A%
I Thl/Treg-Th2 ~FHFEEFRYI. A LEE[LA1HE 5L R Z A0 1R 0T B s seiedr, R IR Z fl 1 v]
DL R A il 2L 23 4 1 9 7 R 1) A A 248 o Jsoity e IS SR ek d A g O A o

2. MR HE
2.1, RS HEN RIERSE AT

JEIT TCMSP i ZE[15] (http://www.tcmip.cn)i8 2R “ RZ” B B4, L OB >30. DL>0.18 4
T 2 AE[16], BEZRAF N ERUCZAL S YN TE RS, Tk R 22 HE YR R S A FHBE RS, 28 ST R0
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2.2. IR RHTHESEL

HE GeneCards %4 £ [17] (https://www.genecards.org/), LA “asthma’” Sy ia] i s 55 i AH 5% 1) J&
DRIBE 55 o B 0 B s RN 25 8 55 3L [H] 5N Venny 2.1.0 (https://bioinfogp.cnb.csic.es/tools/venny/)H, 375k
I3 — 2L RE s P B A

2.3. SRR PP BB

9T IR R R B P B A TR R AH LA R I HE B RSN String [18] (https://string-db.org/)
W, WE RSN “Homo sapiens (A2K)” Rl f FAE 2% EI(PPI), BE{EE9 0.4 [19], Feyek 26 H g ik
R, SR SN Cytoscape 3.9.0 1, KA H “Network Analyzer” iEISEAT 2007, B3 R 29697 BEN 1A%
LV P

2.4. GO ML RER S KEGG FSiEH

VPR - 23 2 5\ DAVID £ % (https://david.nciferf.gov/) AT GO AE i 74 & 4 43 #r F
KEGG {5 5 il #% 7 b, 45 R VIR BRI GEAT s
3. R
3.1. FEMERLSTRYTHIE

WK R TCMSP $idii /%, L OB > 30, DL > 0.18 Afifik 25, LG8 R ZF M5 242 4>, 415
B EA SIS ER S 14 A, 051 4: methyl (4R)-4-[(5R,10S,13R,14R,17R)-4,4,10,13,14-pentamethyl-
3,7,11,15-tetraoxo-2,5,6,12,16,17-hexahydro-1H-cyclopenta[a]phenanthren-17-yl]pentanoate (MOL011129) .
campesta-7,22E-dien-3beta-0l(MOL011137) . 5alpha-Lanosta-7,9(11),24-triene-15alpha,26-dihydroxy-3-one (MOL

011140). ergosta-4,6,8(14),22-tetraene-3-one (MOL011159). ergosta-7,9(11),22-trien-34,50,6a-triol (MOL
011168). ganoderal B (MOLO011171)%%, 74 5 43 4>, AR WAL 1. 43 NS L H f5IA 28 MEERE .

B}

Table 1. Ganoderma active ingredients and target number
1. REZTEMER T RERARE

MOL ID Chemical Component Byl
MOLO011129 methyl (4R)-4-[(5R,10S,13R,14R,17R)-4,4,10,13,14-pentamethyl-3,7,11,15-tetraoxo-2, 1
5,6,12,16,17-hexahydro-1H-cyclopenta[a]phenanthren-17-yl]pentanoate
MOL011137 campesta-7,22E-dien-3beta-ol 3
MOL011140 5alpha-Lanosta-7,9(11),24-triene-15alpha,26-dihydroxy-3-one 1
MOL011159 ergosta-4,6,8(14),22-tetraene-3-one 1
MOL011168 ergosta-7,9(11),22-trien-3 8,5 a ,6 a -triol 1
MOL011171 ganoderal B 2
MOL011256 ganolucidic acid E 1
MOL011267 Lucialdehyde B 1
MOLO11270 (4R)-4-[(5R,75,1OS,13R,14R,17R)-7-hydroxy-3,11,15-triket0-4,4,10,13,14_-pen_tamethyl 1
-1,2,5,6,7,12,16,17-octahydrocyclopenta[a]phenanthren-17-yl]valeric acid
MOL011287 lucidone A 2
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Continued

methyl (4R)-4-[(5R,7S,10S,13R,14R,15S,17R)-7,15-dihydroxy-4,4,10,13,
MOL011309 14-pentamethyl-3,11-dioxo-2,5,6,7,12,15,16,17-octahydro-1H- 1
cyclopenta[a]phenanthren-17-yl]pentanoate

MOL000279 Cerevisterol 1
MOL000282 ergosta-7,22E-dien-3beta-ol 1
MOL000358 beta-sitosterol 26

3.2. HERMZPHE LI R H T E

7t GeneCards ## 2 H1 LL“asthma” Ay oc b ik 2%, 15 21 5 BaNG AHOCHEIE R 3L 7,472 4, R Venny2.1
XoF R 2R S A B R (VAT R ], DL 1, 793R S R LA B AT 24 A, X REE TS
NR3C2. PGR. NCOA2. NCOA1l. PTGS1 #1 PTGS2 %,

R eI

7448

(99.6%)

Figure 1. Ganoderma target of active ingredient and target of asthma

F 1l REFEMRSESEZHTERS

33. RERTEmERZERERRINSHS R

FH String Z# e i) gl SCBERE RU TR AH ELAE FH T, R R 20697 W (LA U N String o, 1331
FAHAEM L E (& 2 FiR), 25 number of nodes = 24.number of edges = 49.average node degree = 4.08.
avg. local clustering coefficient = 0.578.expected number of edges = 10. %45 5 5 A\ Cytoscape 3.9.0 3KIX PPI
W 2% b 2%, R Cytoscape 3.9.0 &3 “Network Analyzer” 3L %8 fiff) Degree. Betweenness
centrality Fl1 Closeness centrality 7347, 455 % 8 JUN (Degree = 10). PTGS2 (Degree = 8). CASP3 (Degree
= 8)H1 PGR (Degree = 7)%525 & HE 44 AT, W] 3 P, Ui W IX L AE 5 78 R 207 W vh R ¥4 55 2R H .

3.4. GO EYIZEThEEEE N HT

N TR R 26T K 2 AR RINLE], F 24 NS David AT GO BT,
KA GO AW E LR 108 %, HAET 3 A= EidFEELHE adenylate cyclase-inhibiting G-protein
coupled acetylcholine receptor signaling pathway. response to estradiol #1 G-protein coupled acetylcholine
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Figure 2. Protein interaction network

2. EREEMEKE

Figure 3. Protein interaction diagram of top five
targets
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receptor signaling pathway. ¥ il 20 2% & % LU B T 7R, A [ B i KN SRR A DGR /R T8 B
Lz, B R EBRARE AN EEREE, W 4 Por, XRE T R Z0ER 8T RATIX LAY
IR R IR T RN VR
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Figure 4. Bubble chart of enrichment results of GO biological function
[E 4. GO £ FREERERIBE

3.5. KEGG B O

¥ 24 DI HE S 2 David £d kAT KEGG R & L1, Fafpe oy “ANK” , 5
FIME 5K 61 5. Wik R ¥ KEGG & £ 45 R W& VERGRI AT 20 25 ST ER, XK@k
RZIRTT GG VR ML B UIAE O, an &l 5 B . HoA Al 5 2538 B £ 45 Apoptosis-multiple species. Hepatitis
B. Cholinergic synapse. Human immunodeficiency virus 1 infection 1 Lipid and atherosclerosis 4§, iX4&if
# K% 5 CASP9, JUN, CASP8 fll CASP3 %545 .

N T REIE T R A RO A0 S SR 2 Rl &R . A Cytoscape 3.9.0 #A4Ks R 2 H R Ak
g3 A RE AT M 28 AT PTG A0 AT, A1 6 B, sk X 4 24 T A A L R VR T I I (128 LI 2%
e HAH S A LA, el (AR R ZE AN ) AT, SR RAL R, 35 144, AR
Ty, WY - BT - AR, W] ST DU I T A B R S B AR A
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Figure 5. Bubble diagram of KEGG enrichment results
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Figure 6. Component-target-disease network diagram
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4. ¥ig

HH [ 2530 O R HL 97 0B IR PR ik T B2 3 )2 . R, R 2SRRI R RS, RS s
EIT LR . BEE R AR BRI R R, BRRBR 22 1 v 24 4k S Wt it 5 DL R B 1 1R 375 1 J 2 PR
FABLH o X2 2 P2 @ 57 1 s oK A e P, DA T il rb BR 5 0 M 2 2 TR R G 2R o AEAS IR S,
M3 R Z IR TT N AR LIS AE T B IR AN B S8, (R I B 1 245 2800 o AN S B o 24 ) 20 D e
FE[20].

RZHHHAE AWK Z[21], BAHRTT K258 EH, (EHAERBLH M A, Li %[22]
ANFFFCR I, R Z AT LUEE PE{% IL-18. 5. 6. 8. 17. 25. 33. 38 HI/KF, & IL-10 Al 12 /K F-kik
FVRITEERG IEH . BriE s S [23) % NRILR Z Z 8 A ERE4EI GITR/GITRL 55 RE& MR,
FEAX BALF Wil S 8ok 2 . DR b 20 23 98 o 3 s, R BNVRITRENG EH . XLt R, R2Z0
TG B 2 8y, 2 R IRIRE R

FEA AT = B R BAE i H JUN (B R1 AP-1). PTGS2 (HiIZUIRER G/H & 1l 2). CASP3 (Eiita
R 2R AT 3) 2 5 1 HHEN 1) R AL R, KB 78 38 I PTGS2 JE [A] (138t % 48 S 5 3o Bk s 2 8] 74 < BE
PTGS2 3R A 225 L FAME R B S E T, S5 RAE SNV BT o 78R 538 PR IRGE b R FIORG 5
TEMELR PTGS2 R N[24] . 181 Kegg & 47317, 15 25T 5 BI15 5 18 % Apoptosis-multiple species.
Hepatitis B. Cholinergic synapse. Human immunodeficiency virus 1 infection 1 Lipid and atherosclerosis.
Hrft Apoptosis-multiple species (40 EH T-) /& —ANE LG caspases (R AR BRFF 7 14 2 L 2 IR & 1) K
TH RS2 P B2 A A M ) B DR G A I A o A T 46 R R VR 2 A LR BR Bk R A 1 o (R YE T AN
T A5 5 Z AP AR A JOE TYIIR B2 R AT, AFSINEE . TNF SO%E M BCABE 7 HuE T o gn i
ST AT AE 5 . NGF M3 - 3 73 il ik i 48 70 i I A B ) A2 A7 S5 AT 734K [25]

LEEPTIR, @I R 2R T BRI X 4 25 B E R AL, WP B R IR ST BERVE TR RS R AT
AP RE AR L, PR R SRR IR R 2

E&WE

SN 2 REHT A T H (T2 0k 2014); 510148 BHE B A A BIBA (25 BH5 T & A 47[2020]5010);
BTN AR R PR T RERE T L BT H (B4 A 2 i $(2020)896 ) -
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