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Abstract

Objective: To investigate the mechanism of TiantaiWuyao Powder in the treatment of depression
using network pharmacology and bioinformatics. Methods: Batman-TCM was used to obtain the
information of chemically active components and action targets of TiantaiWuyao Powder. Cytos-
cape3.7.2 software was used to draw the relation of components-targets interaction network. Find
depression chips through the gene expression set chip database (GEO DateSets). A volcanic and
bubble map of differential genes was drawn using R language. STRING website online was used to
analyze the protein interaction between TiantaiWuyao Powder and depression chip (Pro-
tein-Protein Interaction, PPI). Use Cytoscape3.7.2 to construct chemical compositions-disease
targets action network. Use David6.8 to obtain gene ontology (gene ontology, GO) and Kyoto En-
cyclopedia of Genes and Genomes (Kyoto Encyclopedia of Genes and Genomes, KEGG) pathway
analysis. And then use the Rstudio to draw the bubble diagram of the path. Results: By construct-
ing a network of components-disease targets, it was found that Beta-ionone, Gamma-aminobutyric
acid, (E)-9-isopropyl-6-methyl-5,9-decadiene-2-one, and Thymol are the main chemical compo-
nents of the action. AR, OXT, IGF1, UBE2B, NEED4 are the main targets. GO and KEGG pathways
found 111 effective pathways (p value < 0.05), among which, there are 6 KEGG pathways, and 105
GO pathways (including BP, MF, CC). KEGG pathways are mainly enriched in calcium signaling path-
way, cancer pathway, ovarian steroidogenesis, ALS collaterals, thus playing an anti-depressive role.
Conclusion: The target and pathway information of TiantaiWuyao Powder in the treatment of de-
pression were preliminarily explored, which indicated that TiantaiWuyao Powder in the treatment
of depression acted in the form of “multi-component, multi-target” network, which provided refer-
ence for the research and development of TiantaiWuyao Powder in the treatment of depression.
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KR AE (Depression) & H i A2 35 o ELECH WA, ERVRREERR L, =& NAERR S AME R 4
—AEREER . HIGAMER EZ Ry KA EERE . IR, EEIAES . BgEZEEN]. H
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RE[3]o BRIV NAERAE 3= BEARSSE TS, B N5 = BEAE T BT <[4] [5], VR 2 W JU e e kAl b sk
Jiti, Eehn: SERHBTATEL6]. EREAL[7]. EREAL[S]. VU AR[9155E 4 5 iBIT FIARIE .

WX £ 24 3 2% [10] (network pharmacology) &3¢ T RSt AEW A1 — T T 2424k, Bl 45 55 (Nodes) 514
(Edges) o0 R St “ 2454 - BB 55 - R ” HISC R, MIMIARN 2 Fam AL FE I RCR, S 7ERT OB 24
i AE LI D A . FRAREE I R A . AWM B2 [11] (Bioinformatics) & — 12 24 RHIAS X228, it
HOEE. BUe. e EMEEZ R ESE, SHIPEISRR. BE 7. oh—T 158 .
W 2% 2 H 5 S5 ARG B A A Ty, (B AFERH T . R, HRE AT LR, RIEHRE
) KA

REGHFOXA A E (E¥RWY , HEAHRFATR. IBRREZ A8 ATTHSE . KF.
N FR BRZE. BEL BT, R R. %05 R R, mid P ERBRERE, SR E
AT, HARRYT BitE . BTS2 00 7 A — € MRCR[12]. B AT IR b ifis H 32 2R . 1
BOIERIThRL, Bl RE S RIGITIAE[13]. BAK[14]. LR SR REE[15]%, MHFFiEE 3
KE, BAMN, BESRUEEL . APFRNEET R G S 2 BONRIAR G TT LR R R SR R, 1R
FEET P2 25 B2 5 AR WME B2 IR & 5 25 O FIARRE IR FABILA L DA g v 2 i PR AIE A 40T 24 4 B
HPUNAR I AR R E NS

2. IRMRE7FZE
21. RESHHUFRSTHNE

REGHEH S, K&, DA, FE. mRZE. B8, )BT B 8 nkrh 25k, A5 (7715
(EEEEAE “+=H” MRZEM R g A 254k #8057 TCMID (http://www.megabionet.org/tcmid/)
RIF KRG 25802 )7 A ARy, 83T Batman-TCM (http://bionet.ncpsb.org/batman-tem/) £E £k %4z 45
Wrra, MERREDGHEPEMR A 250 N A b S e SE R, wETES > 20, p < 0.05 Hik#t
OV P IESE [ 8 /775 T DrugBank A 2 dE , K 558 (58 2 04T L B AL . FESRE A A R0 7 FE 55 4%
R —— X ) R,

2.2. HPEREER R R BUA R TRt E R EH

1E 2 [ E ST A AA(E B0 NCBI (https://www.ncbi.nlm.nih.gov/) 54 7 Hh % 2] GEO DataSets %4

JE, K% “Depression” , HiK—RAILERE, L “Homo sapiens” . (O IEFEMER: O FrafEs

AR IE R A S AFE EA: @ GEO2R 7#7)5 ) logFC A BLA IE& A . 1 REF limma
B BIHE AT 70 M, WCE p value {1 logFC HOMEL, 2l il AT

2.3. BEAREIEMLE (PP BB SAEIR T

BRI A R 2 B S AR S B PAICEE O O RE 2 RIA Venn
(http://bioinformatics.psh.ugent.be/webtools/Venn/) 4 H Fe A #E 55, K A #E 5 N HOEH R, BB
88 R ON String (https://string-db.org/) 45 £ & F B - 85 H A BAE F 25 (PP . 4 PPI % S 2
Cytoscape3.7.2, Fl| 4} ClusterViz 47 MCODE H2#T. 8 H R LT ik, 345 Hilt 1T KEGG
T T
2.4. RESZHBUER D SINERER =R MEREL

BEAIARRE S A EE SR 5, MR G 2 25BN RE s B B . 35 R 1K e 2 0 45 ) B A 2 140
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FE—/> network ) Excel TAEZR, FRARHEAL 2 0o AL s ) SR MG 2 JB P ST o I IX AN S N
Cytoscape3.7.2, H#Er - i e fVE FHEE A

2.5. GO 1 KEGG B9

¥R E 525 S AR E B v 1 3L A 8 SN DAVID6.8  (https:/david.nciferf.gov/) , ik #%
“GOTERM_BP _DIRECT”.“GOTERM_CC DIRECT”.“GOTERM_MF DIRECT”.“KEGG_PATHWAY”
PO T0, #17 GO (Gene Ontology 3 K A44) #1 KEGG (Kyoto Encyclopedia of Genes and Genomes 5% #R3&
K5 BRI 2H F R )@k o dr, 184705 FEEdE. T/ RiES H 1) ggplot2 B4z il AH ¢ < K .

3. &R
3.1. RESZHBR Y B aRBEE

WA (J57)%) Bk F1 TCMID. Batman-TCM Hdfi P45 2K 5 5 245 BT Sk 24 DL R Bk 24 (14 204k
RSy AR R B R E LN SE, BEREIRE S ARNA SIS 120 B R 1589 AN
% 1). IRIEA BT TR S B @A U - AR RSB S, RS
Cytoscape3.7.2 1, fEH KRG SLAHS - HEm ML 1) %M —3LAHE 1706 A5 (%7 120
AN R, BT 1586 /N1 ) AT 6687 ki, ] R HEIRHES I ZE T R A AL, A BRI = AR TR A B AL
G . ZMIGAIEET TR, FEEROR, Ui RIERIVE K . 2 {E (Degree) /2 PN HE 5
Z RAH R — A B BB R

Table 1. Number of ingredients and targets of Tiantai\Wuyao Powder
# 1. RESHHRIFESKE

27 k2 D% | 454 E
57 14 349
KE 50 1191
AN 3 83
HH 10 459
K52 SEES 12 231
B 18 603
JIBRF 3 239
AE AR 16 567
At 120 1586

TEABURST — #E AU 28 I 9 /N FEAE (Degree) KT 200 4G 2453, 43 il /2 : Betulin (Degree = 328).
Beta-lonone (Degree = 263). Artemisia Ketone (Degree = 262). (E)-9-Isopropyl-6-Methyl-5,9-Decadiene-2-One
(Degree = 262). Caproic Acid (Degree = 233). Arachidic Acid (Degree = 225). Myristic Acid (Degree = 225).
Lauric Acid (Degree = 225). Gamma-Aminobutyric Acid (Degree = 205). ' Arachidic Acid J& T-EE & )1k
2 H 4y, Caproic Acid J& T-HERE AL B2, Myristic Acid J& T 11881 #1622 %4>, Betulin. Beta-lonone.
Artemisia Ketone. (E)-9-lsopropyl-6-Methyl-5,9-Decadiene-2-One. Gamma-Aminobutyric Acid & K7 {11k
SRS, Lauric Acid J& T K B2y o FEAEHRERT LRI $E A : PGR (Degree = 35). AR (Degree = 35).
ESR1 (Degree = 33). ADORAL1 (Degree = 30). NR3C2 (Degree = 24).
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Figure 1. TiantaiWuyao powder active component-target network. A triangle represents an active component: /\: Ba Dou;
A: Qing Pi; : Gao Liangjiang; A: Wu Yao; A: Mu Xiang; A: Xiao Huixiang; : Chuanlianzi; A Bing Lang;
The rhombus represents the target: <>: Ba Dou; L & Qing Pi; “: Gao Liangjiang; ‘: Wu Yao; : Mu Xiang; ®: Xiao

Huixiang; L 2 Bing Lang; The reason for the failure to show the corresponding target information of ChuanLianzi: because
the target of this component is the same as that of other components, it can only show the non-repeated target on the map

1. RELSHHBEYRS - BEME, ZARKRERSES: L BE; A= BE; A BRE; A: 57,
KE; A: INETE; A IERTF A: FEMD; ERARFTES: L 2 i, O BE; ¢ 55; O BRE; ‘:

5%; T AEF; € MEE; BRRERT)IRTHEEAEENER: EAZRS OSSR RS
E, ZEELREERTESHER

3.2. HDHRAERS R BOIRER A R i = B

7E NCBI ##z 72+ 4L 5] GEO DataSets 54 %, #5% “Depression”, H>k— RF45H )5, FHikH “Homo
sapiens” o AR FNGmAG N GSEL2654 (LRI FER S, %0 A4S 11 ) B FERRE I RE AR 15 ] 1E
WRTHRREA, —3k 26 HiIFEAS . F GEO2R HEAT /04T, W45 BIMEUE N4l — Tk S IaEIE A RIES,
i ] ggplots f12 K L&, AL FREL—log10P.Value, HEALKREL log,FC (W& 2). 55— 7 TH ¥ R 48 BiE
excel 77, ¥ B Z% P.value < 0.05, logFC > 0.5 a logFC < —0.5, M\ 5 1% H IR IE 1) 25 S R IA FE 1A o
AU R B 162 4>, NREER 117 AN ] 2 Pror, SR SRR FIREER, LR ARR
R, BER SRR AREER. B8, RS JE T Series Matrix File(s) 46, £l # &
(WL 3). BEIAEIEAE 26 MREA, 279 NI,

3.3. EHREEMKPPHREI RBERIERSHH

BRE S S HIARRE S GSEL2654 B P J5, SR FEREN, —ILfF 48 N IHAHE L, HUIX 48 4
BE 5N String,  BRGE A A ELAE F R A, TS 20259 5 9500 A ELAE FH I PPL (LA 4). 31X/~ PPI 3t
35 48 ANVid, 97 4, PSS 4.04. ¥ PPl EERLL TSV kg%, FHHESA
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Cytoscape3.7.2. X Fl MCODE #.7%, 1% & Degree Threshold = 2, NodescoreThreshold = 0.2, K-CoreThreshold
=2, BEHBIRIESSPHE . R — AN E R KB (W 2).

Volcano map

—log10Pvalue

log2 Fold Change

Figure 2. Volcano diagram of differentially expressed gene of GSE12654 Green dots
represent down-regulated genes; red dots represent up-regulated genes; black dots
represent non-significant genes
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Figure 3. Heat map of differentially expressed genes of GSE12654
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Figure 4. TiantaiWuyao Powder and GSE12654 common target protein-protein interaction network (PPI)
4. REBHHS GSE12654 B S ER R - ERREIEMLE(PPI)

Table 2. Analysis on the common target module GSE12654 TiantaiWuyao Powder and depression chip
+* 2. RESWHRSHEME S GSE12654 £ HARRSHT

%' Btk 19 WA 2

1 7.111 10 32

AEHEFE IL4. NRG1. TP53. CYD19Al. IGF1. ERBB2. CHGA. AR. HNF4A % 10 MNHEH.
Xt HHEAT KEGG 20 #r 5, %4 p value < 0.05 (FE M, FB2. FIAIIRE. AERAE SR st &
HZ B, e T RNAL BB . PISK-AKt {5 Sl g, UF S8 M A k.
3.4. RESZHBILER S SHIBPEER SIERAMERET

51TV & 4 network SCHERTEPE SO § N Cytoscape3.7.2. 1% MIZ5HG 137 N5, 258 4634
o 48 AN 2 B THIARAE &5 - GSE12654 58 &, T 1) 89 N1 mi 2R & SRy, e
FIZE AR TR 5, AN AR AL 22 0 o B SURT R 23 RO (0, A Ak, J2 T 255 T 1 (Deegree) K /INTTT % A A%
I (AL E 5).
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Figure 5. Active chemical composition of Tiantai\Wuyao powder
and disease target network
5. RESHHAYUFERS - RRESMLS

3.5. GO 1 KEGG B9

FR G S 2B S IARRE S B GSE12654 FF:A # 5 % A\ DAVIDG.8 (https://david.ncifcrf.gov/), &35k

3 111 5B 5 B (p value < 0.05) 71 GO il —4t 105 %, KEGG i@ —3L 6 4k (3 3), BP JLf 67 %,
CC 3 11 %, MF 345 27 2. B0 i3RI EdE TE3 A RIES, fH ggplot2 f.2: i GO (.45 MF.
BP. CC)M KEGG )= IEEI(K] 6~9). MiAkbr N E £IRE, AR p value < 0.05 ITH 248, EH
R /MR IXAN T H B O HE S B B 2 B & —1og 10 (p value) FRME RN AR 1 o e R

B PR, RBZITH R E 2. Rz, TR2nit.

Table 3. KEGG pathway analysis of GSE12654
% 3. GSE12654 KEGG #4347

s JE % Z 51 p value
hsa05215 Prostate cancer AR, ERBB2, LEF1, IGF1, TP53 1.08 x 10°®
hsa04020 Calcium signaling pathway HTR7, ERBB2, AGTR1, NOS1, GRIN2D 1.36 x 107
hsa05200 Pathways in cancer AR, ERBB2, LEF1, AGTR1, IGF1, PTGS2, TP53 1.52 x 107
hsa04913 Ovarian steroidogenesis IGF1, PTGS2, CYP19A1 2.68 x 10
hsa05014 Amyotrophic lateral sclerosis (ALS) NOS1, TP53, GRIN2D 2.79 x 102
hsa05213 Endometrial cancer ERBB2, LEF1, TP53 3.00 x 10?2

Enrichment of DEGs
Count
transcription from RNA polymerase II promoter 4 c 6
signal transduction 4 o ® 3
2 response to drug ® 10
E_ positive regulation of transcription, DNA-templated - : ii
s positive regulation of transcription from RNA polymerase II promoter @ ® 16
'g" positive regulation of gene expression 7
S .. . e —log10 (PValue)
@ positive regulation of cell proliferation
negative regulation of transcription, DNA-templated 7 l 6
negative regulation of transcription from RNA polymerase II promoter - 4
negative regulation of apoptotic process - 5
1S 20 25 30
Rich factor
Figure 6. Biogenic process enrichment bubble chart of GSE12654
%] 6. GSE12654 ¥ 2 HE S IAE(BP)
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transcriptional activator activity, RNA polymerase II core promoter proxima region —log10 (PValue)
sequence-specific binding | * 4
.5 transcriptional regulatory region DNA bindingq I
g transcription factor binding E
‘-‘E transcription factor activity, sequence-specific DNA binding - 2
'%s sequence-specific DNA binding{ #
1'2 RNA polymerase II core promoter proximal region sequence-specific DNA binding - Count
= protein homodimerization activity 7 . ?0
protein binding - 9 o 15
enzyme binding1 * ® 20
chromatin binding - . . . : %(5)
20 40 60
Rich factor
Figure 7. Molecular function enrichment bubble chart of GSE12654
7. GSE12654 5 FInRE = RS IBEI(MF)
Enrichment of DEGs
terminal bouton Count
protein complexq  # * 5
plasma membrane - ® : 1(5)
perinuclear region of cytoplasm - ® 2

nucleus -
—log10 (PValue)

! 2.75

2.50

nuclear chromatin -

neuron projection -

Cell component

integral component of plasma membrance -

Il | ° 2.25

extracellular space 2.00

apical plasma membrane 1 1.75
10 20 30 40

Rich factor

Figure 8. Cell component enrichment bubble chart of GSE12654
8. GSE12654 1AL 5 =& S IBE(CC)

Enrichment of DEGs
Count
Prostate cancer - [ ] .3
e 4
Pathways in cancer ® 5
§ ® 6
£ Ovarian steroidogenesis - ® 7
<
a
8 Endometrial cancer - * —log10 (PValue)
as)
M Calcium signaling pathway l 25
Amyotrophic lateral sclerosis (ALS) - 2.0
7.5 10.0 125

Rich factor

Figure 9. KEGG pathway enrichment bubble chart of GSE12654
[#] 9. GSE12654KEGG B = & 5 /8 E(KEGG)

4. g

AHFRIARFI TR & 1 2580 AL RS> 120 A, 45300 1535 1586 . 78 F & 14 2580 BR 4y - i
PGB, 407 (B (Degree) HEAA BT O HOAL SRR Sy, FEA L5 Bk 25— — %t 7. AR R (0 45 B AT LA
By, AR B AT . TR R =R 25 . IR b 8 i 22 A 2% (16 P A MG/ AL e &
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BRI E] Uy == Fia T ARAE, ARk, HEERAARZEE . REMIAEFEARE . T EI=%
W2y, X Im PR EE R AR UE B AR T AT DL TP AR a7, AR B AR 5 T I 2% 24 B 2R AR ) (5 B ST
FHIE LS B « Giovanna Traina 25 A [1713 B A T 2b o Py 124 DU 45 i (Arachidic Acid) 5 3% 1
29 AT LA IS 25 B, e AR

TERCST - Bl BE s 2 v, 1B R AE (Degree) HE 4 1 T B o> FEE 55 3BT o BEAE (Degree) HE44 A 1)
%77 : Beta-lonone (Degree = 11), Gamma-Aminobutyric Acid (Degree = 10), Artemisia Ketone (Degree = 10).
(E)-9-1sopropyl-6-Methyl-5,9-Decadiene-2-One (Degree = 10). Thymol (Degree = 10). Gamma-Aminobutyric
Acid )5 B BE U8 AR EDUL M S R AMAT A B 58 2R WIS B T P AT DA R0 SOGE AR RE IR I LR A
Gamma-Aminobutyric Acid 175 &[18]. Victord 52235 [19]/IHF 703 B Thymol (B &) GEH R F40
ARIER, Uk B FERERER . HEA AT FLAUR#E . AR (Degree = 30). OXT (Degree = 16). IGF1 (Degree
=15). UBE2B (Degree = 11). NEDD4 (Degree = 10). CVE BRI OXT (/=&)AL Ja JARIE rh 385
HEMMAG. EF —ENPIIER, YIRS, HINEETT i [20]. £ KEGG B M % OXT &
IfER, RIVE R AT MAPK {5 5381 Calcium 13 5388 A — € 5. Drinjakovic J %5 A[21]
WL LW IGFL i S HACEE 67 AT 5 45 <. NEDDA {E4 E3 32 K%, NEDDA 7EIH FLEhip 4
TCA A ZE AR 58 03 32 1 4 5 70 th KA E B [22] [23]. BPA NEDDA hE ™ =4 9 TUES 4k 28 73 5240
WA 2 3 4, Fii% NEDDA4 23451 S5 40 22 To I 58 K B 23]

FIARAES Jr GSE12654 JLA 279 MR AWK IR & S48 48 ML S S HIARE S v
GSE12654 A HAEH, ifijd Cytoscape3.7.2 #4347 MCODE ftksr#r K IILH 1) IGFL. CHGA. AR.
HNF4A. IL4. PTGS2. TP53. NRG1. ERBB2. CYP19A1 SMARAEMIfFEHE %%, X+AEKHS S
1) KEGG J# i 5 I A FUAH [ /2 : PIBK-Akt {55188, MicroRNAs TEJIE 2 (B B . 2 5K G
52580 5 MARAE LS i GSE12654 11 48 AL L s AT GO Al KEGG 7 #T. L KEGG pathway [ 731745 5
KE, IHESTEERTUT 6 &i#H: O AR. ERBB2. LEF1. IGF1. TP53 & L3 K = E/EH
THIFIIRS: @ HTR7. ADORA2A. ERBB2. AGTR1. NOS1. GRIN2D %% %4F Calcium {5 5 il i
KIEVEH; ® AR. ERBB2. LEF1. AGTR1. IGF1. PTGS2. TP53 {EJE (K@M H#/EH; @ IGF1.
PTGS2. CYP19AL 7E B S [A g A s A 45 7= £E 52 ;. &) NOSL. TP53. GRIN2D 7E ALS il 4% KI5 1EH s
® ERBB2. LEF1. TP53 £ & P AR fE . ZEHERE (BP): BABLZEXT RNA A& 1 5 3 T§%
SRR RS . AR TR AR . XA IR R SRR b XSG B T S A AE T4 MU ZH (CC) I
R A% G ARAMAIRR T . 2T IhRE(MF) E ZARTLLE 7 514 Pk DNA 454, #k i X DNA 45
G BEshG FRBOEEYE. RNA REE 1A% G X 3807 F1 R e 1 45 6 55 ThRg .

FRIE AR 5y - BB AT RO - Z9DRE R AT, 250 - IR ILA B AU PRI 254 - 3t
AH A PP JERBEH ) A A ARG I T4 SR 455, mT DUR IR B IX DR M AE JUIAR A 5 R E
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