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Abstract

Objective: Sophora japonica L. has the potential of antitype 2 diabetes, but its mechanism is not
clear. Methods: Tcmsp was used to search and screen the active components and targets of So-
phora japonica L., and the related targets of type 2 diabetes mellitus were found in GeneCards
database. Protein interaction analysis was carried out on the cross genes. Go (BP) and KEGG
enrichment analyses were carried out. Finally, molecular docking was used to verify the results.
Results: There were 6 active components of Sophora japonica L., and 93 of them were obtained
by taking the intersection genes. Protein interaction analysis revealed the effect of JUN, TP53
and MAPK1 in the treatment of type 2 diabetes. KEGG enrichment results showed that the
treatment of type 2 diabetes by Sophora japonica L. was mainly regulated by Pathways in can-
cer and HIF-1 signaling pathway. Molecular docking results showed that active components
such as kaempferol, beta-sitosterol and quercetin of Sophora japonicae L. had the good binding
ability with JUN, TP53 and MAPK1. Conclusion: A. sophorae L .may play an important role in the
treatment of type 2 diabetes mellitus by regulating the genes of JUN, TP53 and MAPK1 in HIF-1
signaling pathway and other chemical components such as kaempferol, beta-sitosterol and
quercetin.
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1. 5|18

2 AU R 9 (Type 2 Diabetes Mellitus, T2DM) & 2955 K] 51 2 ) US4 & LB AR AE (0 AR, 2
F T JR 5 3R A WA AN (EO) M BB 51 kD, Bl AT ARV AN T B8 i DA R 2B 3 T B 50, B JR 9 TR R0 6 150
FHE. WG, FRIE T2DM BRI ZEN 10%, 25 NFIfhais s 7 AR 4i4H, T2DM 32 B4 &5 A
i 52 AL P AR A, HP RS RGPS5 T T2DM T R4 RIBIEEAERE, Kw IR 32 25t 4 Al
NN Js B B> SRR [2]. HETHASRRIA &, (UK FEL Y S % A % 07 kAT TR L,
I TR — BB BRI R R 2R RS AT RV E .

FRAE AN SRR B HEYIME Sophora japonica LW THEIE MACTE, B TAHEMHK W R %), EFEmik
i, &S KEITHRL3]. BEFURIL, MM R BRI, B8 R 2R . SG4EpiR I
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MAETH R EHSAL S B R . RS AAIIRML. DTt BRI ESE(ER] . TARAE IR R
ERBIT RIS, BT IR FITRONREIAEZ i ORI B 258 AE . Horb BRI RGE FRAE DT 2
TR PRI TR AT RTE , RIS R[4V AW ORI, BRAC IS SRS 2 M PR /) Bl 10 R 5 2 A T i i 55
TEPR AT R I AR LA W R A SCEAE R . SKAE Z SR [SIABTFUR DL, BRAE B RE SR AT 53 2 A0 P /) B
P IR 5 e 11 T 0 A O W i 2 T SRR 0 289 78 70 Ul W RRAEAE 2503 2 W IR vh B — € B 0,
BT 250 2 BB B (K #E 5 S A P AL e AN B o

2. M55
2.1. LERRTHIEIL

BT TCMSP B, KR “WAL” iE L, L OB > 30. DL > 0.18 Afiiik sy, &tk
NERN AL WG AT, i AR AR RS M B o B A A A, 83T UniProt B0 K #E 55 1 2R
AR IE R A K% X, B ST R B R B 2

2.2. BRETHEESEL

HEN GeneCards #0452, LA “Type 2 diabetes” Jy o8 1] ik 5 2 ZUHE JRpGAH S JE R0 1, R0
B RN 25 W48 S 3 E S N Venny2.1 (https:/bioinfogp.cnb.csic.es/tools/venny/)H, L5 — 2593 F #E 5
HEsk.

2.3. KEEI PPI MI4EAE

N T RBRRAEIR TT 2 B PROVE #E R TR) R AH ELAE H 4 0328 HS B #E £ String (https://string-db.org/)
H, WEMZEN “Homo sapiens (AK)” MRS LR ML EI(PPT), BEASREE0.9, il e d s fio,
WL RIRAEN tsv AT, A Cytoscape3.6.1 H1, KA “Network Analyzer” fifFi# AT 04, #iEAe
Pt 2 BUWE PRI AZ O HOHE R

2.4. GO £YITIEEE M KEGG 55 @kH%

B - 29 HE S SN DAVID $ % (https://david.nciferf. gov/) P HEAT GO A4 18 & S 0 #r fl
KEGG {5 5@ 8041, 458V E TR TR,
2.5. YIRS SRS FXE

JUN [ AR5 #(ID: 1a02). TP53 bR 45#)(ID: 4agq). MAPKI (ID: 4fv4) F# T RCSB PDB %%
J (http://www.rcsb.org/), tL&WiEiE TCMSP. PubChem #H4T R %, 73/ Chem3D #HiThE EH /ML,
JRENIE4T SYBYL-X 2.0 #AFFE R “Dock Ligand” #5E%F JUNL TP53 Al MAPK 1 ] & 4 45 4 33047 %6}
BT INEACEE . B MEE . JEIESE A 3 FHRIEEN S5

3. 858
3.1. FEMRR S EITEE

IR E TCMSP ¥4 1, LR BIMAEIL E &% 27 4, LA OB >30. DL >0.18 Affiik &, a3
WETERL 6 1, 43 N: quercetin-3'-methyl ether (MOL005940). N-[6-(9-acridinylamino)hexyl]benzamide
(MOL005935) kaempferol (MOL000422). beta-sitosterol (MOL000358). isorhamnetin (MOL000354) Il
quercetin (MOL000098), #E7EFE AL 103 />, HAENE 1.
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TrEREE %

Table 1. Sophora japonica L. active ingredients and target number

= 1. BRAETEM RS KRR

MOL ID Chemical Component B AL
MOLO005940 quercetin-3'-methyl ether 2
MOL005935 N-[6-(9-acridinylamino)hexyl]benzamide 1
MOL000422 kaempferol 41
MOL000358 beta-sitosterol 28
MOL000354 isorhamnetin 31
MOL000098 quercetin 68

3.2. RRMZTHESE R H T E

7E GeneCards %4 2 1 LA Type 2 diabetes ” o8k 1], £ 2% 5 2 BURE IR AH CBESE R 3E 12,272 4,
i 1% relevance score KT 10 FHE s, FLAF 3 2 BURE JRIGAH OCHEIL K] 3698 1>, KA Venny2.1 XIHEAEFH K
B S R 2 R PR HE AT 2 SR s ], LIS 1, 49 B0 B T 93 A, IR U EE S HR INSR.TNF.PPARG.
IL6 F1 TP53 %%,

270 % PR I BR1E

10
(0. 3%)

Figure 1. Sophora japonica L. target of active ingredient and target of
diabetes

1. BRETEMER DR SRR RS

3.3. gtk 2 BRERROERERESHINS RS

F String H¥s e 1 T OGS HE p 2 8] FRAH ELAE FH I R RRAER T 2 BB R0 (10 356 3 s 3N String T,
AENEATAEMZEE@IE 2 BroR), 2 number of nodes = 93 number of edges = 184 average node degree
=3.96. avg. local clustering coefficient = 0.471. expected number of edges = 56. K& R LL TSV # T H,
JEIT Cytoscape3.6.1 3KHL PPI M 4% F3h 4540, KA Cytoscape3.6.1 4+ “Network Analyzer” JE75 #E 55 ff)
Degree. Betweenness centrality Al Closeness centrality, 455k JUN (Degree = 21). TP53 (Degree = 15)
MAPK1 (Degree = 15)F1 TNF (Degree = 14)545 & HEAZEAT, 118 3 Frws, i B IX Ledl A pRAE R YT 2 &Y
PRI R AR AR A
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Figure 2. Protein interaction network

2. EREIEMEE

Figure 3. Protein interaction diagram of top ten targets

B 3. s t+EmEREFE

DOI: 10.12677/pi.2021.104025 197 2R


https://doi.org/10.12677/pi.2021.104025

34 GO EYZThEEEE T

N T PR RRAEIR T 2 BURE PR (1 2 AR RIALA, 4 93 DM ILAHRE SIS N David T GO E 4
ShT, HAE| GO AW E AR 330 5k. HiH T 3 A E RIS FE AL HE positive regulation of nitric oxide
biosynthetic process. response to drug 1 positive regulation of transcription, DNA-templated. i Al 20 45 & &
LAVE B s, o E R 1) KN R R A OCHE S rE @ s = R 2 /b, R I R R R A =
EERRRE, W 4 Fan, XRE 7 RRAE AT BE 2 i 1 1A S A ek R T R BT 2 BUNE R -

positive regulation of nitric oxide biosynthetic process
response to drug-

positive regulation of transcription, DNA-templated
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cellular response to lipopolysaccharide 1
positive regulation of transcription |

from RNA polymerase || promoter

GOterm

response to hypoxia

positive regulation of vasodilation
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Figure 4. Bubble chart of enrichment results of GO biological function

& 4. GO EYMF e EEE RS 0E

3.5.KEGG BiEoHr

93 ANJLATHE A i B David $0d R T KEGG BB E 00T, Kfe X “AN”, 5
FFESEE 110 5. BT IHIEMAE KEGG &4 R B EMEESRITAT 20 2K/ 5B M7 R/R, X%
SRS 2 BURE R A FALE 2 DI ARG, Qi 5 s HART 5 28 2% 45 pathways in cancer HIF-1

arey

signaling pathway Chagas disease (American trypanosomiasis) TNF signaling pathway #1 Bladder cancer %%,

IXLLIE R K2 5 JUN. IL6. TP53 Al EGFR &4 5%,

N T SR AT ) FRE BT O 73 A% 0 i S T 2 TR 1 9K 2R o FUH Cytoscape3.6.1 BRAEREFRAE H IR o
S #E R AT YA BEAT R AT, I X 2% 24 B2 M A ARAE BT 2 ZRORRE PRV RO SS EL R 4%, i e L A 2
WA A H, Hrp B O G AR BAERN 2 RUBE PR LA #E T, L OARHEY BT 30 EE AT, &ER

DOI: 10.12677/pi.2021.104025 198

k7 ket


https://doi.org/10.12677/pi.2021.104025

TitRE %

BAERIr, A 6 4, B OARAY), M@EAY - oy - SRS, R DU I
B IR LA R A
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Figure 5. Bubble diagram of KEGG enrichment results
& 5. KEGG ER&RSIEE

3.6. TFIEBELER

BT PPIMZE A KEGG & 0 A4 AL, e BARAE 5 2 B BE JR s 3o B R 5 48 2 e (1) O B E KU (JUN
TP53 1 MAPK 1)HEAT 7375452, B0 1K Le 80 fd (R0 M B 70 64T 20 7 WP HERAE, LT 73 (Total Score) >
5 NG SR AT[6] [ 7198 X He 4 R A 1808 S 3T o (B i U A 45 B BUNRRE « BRAEAE I M
£l 45 quercetin-3'-methyl ether . N-[6-(9-acridinylamino)hexyl]benzamide . kaempferol . beta-sitosterol +
isorhamnetin M1 quercetin. 5 J5 0] #2545 BT AL 7 e PR i AR HEAT AT RRAR, S5 R IIA 7 PR . &5
BT I SR REAR I EU I RR TR FEIE T R OR, EHEABAR IR . A SR B an R &
8 Frme G, quercetin 55 4 MEEYIFEDT 2 BUHE IO v Al RE A HE AR FEAE A .
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Figure 6. Component-target-disease network diagram
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Figure 7. Visualization of molecular docking
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Figure 8. Molecular docking results

8. DTIHELER

4. i4ig

W2 253 A B BARYE . RGMERRE R, 5T EAGPHER IR BA BB, ATARRAMS
PR R RS- M 7 B TR (8], B TAEGITT “ — A MR ER, B - B
- BIRA—NMEE ZME. 2R E MY, X SHhERNZ M. ZRE. Z2HH
R AW G o ASWF TR T I 2 B2 AT 5T 708, W RRAEAT SO ANE L B iR AT ke, BRI 2 gy -
2R R - A AL, DAREDREE 23 18] ELARAE F B

FRAE B BT E N2 25 (9], B VRTT 2 BB PRIW TR, (REAE AL A .
B RE, AL MRS 5. LA kaempferol. beta-sitosterol. quercetin 55 E. 5 o3 2 T0E FR 9 1
ER, FEW =10 AW FE R, FRAE RS SR 70 IS R &R . S KPR C-IOK P44 bR, X
PR PRAE T (1) L S PT e e BT 2 BRE R H A G o i R85 ANBIEFE R I, RRAE R R LU 2= By x
R SRR R B BUF ISR, BeW] BRI BCE R R A MIH LT SR B0 1055 o 2530 SR A5 (12 NAJT
FURINW, i B F0 W RO K BRI e iy B A 453 07 AT B B AR A . IR BRI SR WY, MRAEIRYT 2 ZUpE
PRIGEA Z 1807, 22 IRIRE R

HEA AT = R oG BE 2 A 1) JUN (R %[ F- AP-1). TPS53 (4H iR Hili pS3)Al MAPK1 (2234 5 iG b Bk
HEEE V25 TSR AR, W TPS3 nliE AT Z 0 IS, 458 R 2 A S AT 428 1 B IR
IR FE[13]. JUN %ifid c-jun BH, AWK RE T AP-1 KAEBRAEGEE, SR TREER KR
KA 31 EAEA AL N R AE R DNA P AN SE &, B2 ERE MR, SHERMI R AR R
KAWHEYI14] [15] [16]. TIARLEH P4 R RSP0 TUN 1205 BA BAFI30HIIER . @i Kegg
BT, 1SRIET 5 (M5 58 EE A pathways in cancer. HIF-1 signaling pathway. Chagas disease (American
trypanosomiasis). TNF signaling pathway /! Bladder cancer. F:H HIF-1 signaling pathway 25 | # /R [1]
VAR, PR DR TR (0 T e 2 e SR I A G B Th RE RS, AR A EUMUIL A 454 L SR Bl ) 55
B A A2 R R DR R AR . SRS AT HIF-1 4% T DhRe AL I ik K1, (R E 28 B i
M A B AR B B BRI A8 AR B, X BRAEE R, AT 28 S5 0 PR I RORE IR IR [17]

R, SR RRAETT 2 BYWE PRI 1) DX 28 24 B2 A 5, W10 WA PR AEST 2 U0 PR & 1 g R AR
VIR R A FLE], AR B RS IR R R S
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