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Abstract

Objective: To investigate the potential target and molecular mechanism of active components of
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rice bran against tumor using the method of network pharmacology. Methods: The active compo-
nents of rice bran and tumor-related targets were screened and target data sets were established
by searching and retrieving databases such as TCMSP, BATMAN-TCM, PubMed, CNKI, TTD, Gene-
Card, OMIM, etc. Then enrichment analysis of GO and KEGG signal pathways was performed using
DAVID database. Results: Twelve active components of rice bran were obtained. Evaluation and
screening of five targets play an important role in the anti-tumor process. Four signal pathways
were selected to participate in the anti-tumor effect. The results of network analysis showed that
the anti-tumor mechanism of rice bran may be related to the regulation of transcription disorder
in cancer signaling pathway and Hippo signaling pathway. Conclusion: Network pharmacology laid
a foundation for finding the active components and action mechanism of rice bran, and provided a
new idea and theoretical basis for the development and utilization of rice bran resources.
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1. 3]

YRR O O T N R ™ B R 2 —, TE B 2020 A4 A5 A ERE R S BT T IS
WL H] 2000 2 75, R R A0 R AE R EHOERE T 1] WP B2 DR UAAHIE 1876 18 5 A8, 7R
AT EEAMRRR S, HyUMRE VB T Re SN T SRR A S AR MR R SR
VI FEAROR[2] 3]0 BOBTE TR I, AE AL G 25486 A KR R AF bt i 4] [5], HIHBURIE
WEE KB RAEREERG Oryza sativa LIFURE N 1M T (05 R, A0 L0 E 28 5,
REm T AEEX, b7 &BHERM, BEFE. T2, FrEk. KE. BREEe. HA
SMIF TR B, KRR e & — SRR I AR BE MRS, WORKRZHE . BYE R 44K B MR -2 TR,
FIERIE . o2 B Ty S X IE S B BRI AR WS [ 7] [8] [9]. BRARZH BEAIF 75 2 I e A Wik 1k o B
Ao BEIbE . BRI SR PO b B R B 5 b0 % )55 2 Ph 2GBTS 1M (4] [10] [11] [12], {HR2KHE
UM I A RAE T R IR, 7 S 20 MK P [ 3 AL A 5 /0 DLARIE . IS 2532 ke, ok
B> T AL ORI TR A T SRR 795 [13] [14] [15]. [FIRFIRE R “Rkd = EE 7, B4 & it
FREB M5 35% A4, JEESE AL, 1 H AR R R TR T, Z2HNEEE S, AR
FIRMC, &M BRI BHIRIR B[ 16]. DAL, ASHIEFURI F 48 24 B0 2% (1) 7325, SR KoM s 4 Bl 23 T Re T ok b e
YHRIETE . 1228 RS IIE TR R DA RASE S @ B3 AT 400, DA KBRS I8 B0 2 T AL, A oKoRse
PRI R A BRI TR 2% .
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5% Je A5 % CNKI. PubMed Al TCMSP (http://tcmspw.com/temsp.php) B3 [, #4981 52> Bs
£, KA S, Bid BATMAN-TCM (http:/bionet.ncpsb.org/batman-tcm/) 3% 4% FE . TTD
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(http://bidd.nus.edu.sg/group/cjttd/)F1 TCMSP #4i FE, FE I KA i B E FH#E &, #A /51832 GeneCard

(https://www.genecards.org/) 1 OMIM (http://www.omim.org/) ¥ 25, #4232 i I8 AH 5% FO 50 5 B0 45 .

2.2. MR ST

PPI (http://www.genome.jp/kegg/) £ 734, HEAMERINE MR« A FHE SR A2 B 8 6 B AR HE i 4

) RS-0 - 2% 1, ARG § ] Cytoscape 3.7.0 HEAT [ MAL 04T, 159 335 A K0 82 BU{E (Degree,
Closeness centrality, Betweenness centrality), LA 3 MO SHUE KT g 45 soh AL 8UE i ik bn i, i

KPR O AZ O R S . STRING (https:/string-db.org/)EE FE#E 1T 2 3 HAEM 28 74T -
2.3. EYH RS

FIF DAVID (https:/david.nciferf.gov/) 5 #i FE #E47 GO 1 KEGG I8 M & & 797,

2.4. LRIREEGMEEEiREE

A KEGG 4 % (] KEGG Mapper DRe(E 5 FRAH S H/E FIE RS EARERZOHE AL, FIRKHEZ HE

=

3. 858

T 2RI RIGUIR B 23T AL .

3.1. IR AE R R HR R L

REAFE] T 12 DABERIEVERSCY, ZER IR 1. Gkt 693 NMERD, FRHIE 1 REGTM R #052 T
W 1. ORIV S PRI R R, R KRR
LR A ORKEIE R ORI RS RO R HEA.

2%, FMAFTBRFEE AL, 45

Table 1. Structure and target number of active components in rice bran

= 1. REBEMR S R

NO D% HEAREH
1 Rl 22 B2 (Ferulic Acid) 8
2 -4 4 3 (gamma-Oryzanol) 6
3 #i/E & E (VITAMIN E) 21
4 W% (Sterol) 11
5 TS (Oleic Acid) 8
6 T3 ER (Linoleic Acid) 13
7 R (Fytic Acid) 4
8 £ 81 (Flavylium) 5
9 -2 & T R (gamma-Aminobutyric acid) 46
11 B-4¥ {§§ ¥ (beta-Sitosterol) 10
12 4i2E & C (Vitamin C) 12
13 FAAE R (Palmitic Acid) 34
DOI: 10.12677/pi.2020.96032 220 2R


https://doi.org/10.12677/pi.2020.96032
http://bidd.nus.edu.sg/group/cjttd/
https://www.genecards.org/
http://www.omim.org/
http://www.genome.jp/kegg/
https://string-db.org/
https://david.ncifcrf.gov/

¥
2
2

S0
> i 40
o’ Lot e
o‘. "‘: - : * L
\;. 1 ° . ‘—._‘: °
® ._. V)» \:
m~o- 37,
TR o 7 e®
° L . . 2 '
=t S
S, o -3
< p 98

Figure 1. The “Compound-Target-Disease” interactive

network of rice bran’s anti-tumor effect
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3.2. KRIFFEMER S HUME R DR RIRIN S Y

WIS E BT, 15275 55 S 5(Degree. Betweenness centrality F1 Closeness centrality) 447
By 6.5 0.0470 1 0.1480, MHILFHILSE, BAMRE 5 MEORA, SRLE 2, EASEARM
HAERMZE WK 2, g5 EIR, XS A AH BLOCHE AR AR B Y .

Table 2. Direct target related topological parameters of active components of rice bran in tumor therapy

2. KRN IATT VBN ERERE S AXRIN S Y

. . Closeness Betweeness
Uniprot ID Protein names Gene names Centrality Degree Centrality
015392 Baculoviral IAP repeat-containing protein 5 BIRCS 0.15 8 0.05
P35222 Catenin beta-1 CTNNBI 0.16 22 0.13
P09874 Poly [ADP-ribose] polymerase 1 PARP1 0.19 11 0.18
P07900 Heat shock protein HSP 90-alpha HSP90AAL 0.23 26 0.52
Serine/threonine-protein phosphatase
P62136 PP1-alpha catalytic subunit PPPICA 0.17 ? 0.054
BIRCS
CTNNBI1
PPPICA
PARPI S
Figure 2. Protein target interaction diagram of
rice bran for tumor therapy
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3.3.GO BEENT

GO B0, G2 24 AR, HA P < 0.05 WAEMERILA 17 %, 458RI%E 3. 4%
R, XA HERAER. fEREARSY. B TEIE. &R 2 M A AR R R R,
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Table 3. Enrichment analysis of biological function of rice bran against tumor by GO

3. RERIAMEIERR GO £MEREENINER

Category Term Count Count (%) P-Value
GOTERM_BP_DIRECT beta-catenin destruction complex disassembly 2 40 0.0052
GOTERM_BP_DIRECT neuron migration 2 40 0.025
GOTERM_BP_DIRECT protein sumoylation 2 40 0.028
GOTERM_BP_DIRECT G2/M transition of mitotic cell cycle 2 40 0.032
GOTERM_BP_DIRECT response to drug 2 40 0.07
GOTERM_BP_DIRECT cell division 2 40 0.081
GOTERM_CC_DIRECT nucleus 5 100 0.00054
GOTERM_CC_DIRECT cytosol 5 100 0.0078
GOTERM_CC DIRECT cytoplasm 4 80 0.021
GOTERM_CC DIRECT protein complex 4 80 0.074
GOTERM_CC DIRECT membrane 3 60 0.003
GOTERM_CC_DIRECT nuclear chromosome, telomeric region 3 60 0.074
GOTERM_CC_DIRECT cell-cell junction 2 40 0.028
GOTERM_CC_DIRECT basolateral plasma membrane 2 40 0.037
GOTERM_CC _DIRECT transcription factor complex 2 40 0.039
GOTERM_MF DIRECT protein binding 5 100 0.073
GOTERM_MF DIRECT enzyme binding 3 60 0.0023
GOTERM_MF_DIRECT identical protein binding 3 60 0.011
GOTERM_MF_DIRECT estrogen receptor binding 2 40 0.0087
GOTERM_MF_DIRECT protein phosphatase binding 2 40 0.015
GOTERM_MF DIRECT histone deacetylase binding 2 40 0.024
GOTERM_MF DIRECT ion channel binding 2 40 0.027
GOTERM_MF DIRECT transcription factor binding 2 40 0.066
GOTERM_MF_DIRECT protein kinase binding 2 40 0.086

3.4. KEGG B9

KEGG & HE0 W13 2] 4 4 £ 85 5\, 45 3% 4. Hippo signaling pathway 1 Pathways in cancer
PR WoR R BRI S SHUMR M E R, 4 RS MR AOm L B A OC . & 3 KBRS 1
X} Hippo signaling pathway 15 5 il i ¥ AR E
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Table 4. Enrichment analysis of KEGG pathway in anti-tumor effect of rice bran

5= 4. KEEMEIER N KEGC BEREESTER

Category Term Count Count(%) P-Value
KEGG_PATHWAY Hippo signaling pathway 3 60 0.0028
KEGG_PATHWAY Pathways in cancer 3 60 0.018
KEGG_PATHWAY Colorectal cancer 2 40 0.035
KEGG_PATHWAY Prostate cancer 2 40 0.05
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Figure 3. Target mapping of active components of rice bran in tumor-related pathways
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