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Abstract

Objective: This paper through modern bioinformation technology such as network pharmacology
to explore the potential role of Morinda citrifolia in PCOS. Methods: The active ingredient and cor-
responding gene targets of Morinda citrifolia were screened from the Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform (TCMSP). The OMIM database was used to re-
trieve the targets related to the occurrence and development of PCOS, and the drug-disease targets
Venn diagram was constructed. Using STRING software to carry out Protein-Protein Interaction
(PPI) of potential drug targets for PCOS, and gene ontology (GO) and Kyoto Encyclopedia of Genes
of Genes and Genomes (KEGG) enrichment analysis through the DAVID database platform. Results:
A total of 159 active ingredients were screened, and 1022 corresponding gene targets were screened.
There are 641 PCOS disease-related gene targets, and the core targets of drug-disease are PIK3CD,
MTOR, CDC42, SLC9A1, ODC1, EIF2AK3, CXCR4; GO function analysis and KEGG are mainly enriched in
calcium-mediated signaling, positive regulation of cell proliferation, protein serine/aminokinase
activity and other biological processes, as well as leukocyte endothelial migration, thyroid hor-
mone signaling pathway, nonalcoholic fatty liver disease and other signaling pathways. Conclusion:
Based on bioinformatics detection, Morinda citrifolia may act on 7 core genes and regulate the oc-
currence and development of PCOS by participating in various pathways such as leukocyte tran-
sendothelial migration and thyroid hormone signaling pathway.
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1. 5|18

% B ) §i 275 1iE(Polycystic ovary syndrome, PCOS)& 52 & w i & A2 B W il 2 —, 1E
KEEBI LM HA 6%~10%MRFEH[1]. PCOS HREIHREANG, KFILHEIZEE, A8 MHRE R,
FA LS 2 B ORI . PCOS H FTVE YT IR 32 BT 0T~ MG I AR AR, 15 A2 B 705 8 OV I 3 1

HEE R (Morinda citrifolia), X AAWETNR, 2 ERESKEMEY, BEPR. PEf. ME%Z
HAEA2]. BEFURIA3], HEERIEIAE PUEA DI, Re Ry 40 MR A SOOI T2, 5 5 495 6 Bl
BIEA . W EECR PR IE RE RS T 2 B0 A L BE S AR, R0 IR B I K (4] i ERER I
BN R R RS O A BR B YT IREE SR M SORERER[5]. thabh, i TRk R PR HC I i ) i
B AR THI PR B 8 TE R A0 B N B ORI, o I RS BT R S, B BRI R DRk 6]. AR, I R
T PCOS I FAZ . TATEN ML ZGB22T7i%, YIPRITBEECR S PCOS HIEME], Ty PCOS
()RR B B a7 B S

2. ERES
2.1, BR

2] R R 25 2B E 5 73 M7 & (Traditional Chinese Medicine Systems Pharmacology Database and
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Analysis Platform, TCMSP, http://tcmspw.com), Swiss Target Prediction {4 /22
(http://www.swisstargetprediction.ch/), Uniprot {4 £ (https://www.uniprot.org/), 7E£& N2 a8 /R 4% 5
J% (Online Mendelian Inheritance in Man, OMIM, https://omim.org/), STRING iﬂEﬁ(https.//strm,q—db.org/),
DAVID ##z F (https://david.nciferf.gov/) .

2.2. A&

2.2.1. ;EBBREYIEME R S %k B 0 7

N TCMSP #0874, 4 CUIRFI I FE(OB) > 30%AM12525 1 (DL) > 0.18 NIk brut, ik Hiig
ELRR R A RUPITE 15« Swiss Target Prediction (4 22 TN L #E £, @i Uniprot £ B X #E £ AT 36
b4

2.2.2. PCOS KRR HE R EER I =
PL “Polycystic ovary syndrome” N Zid, M OMIM ¥l 2K R 5 PCOS KA K JEIKF AL . #y
EFEE, RN - B ST AR R A5

2.2.3. EHREEMEENE
¥ PCOS BB EZYHE 553\ STRING %5 /%E, HEAMEREN “Homo sapiens” , MJHEEFJIT -
£ A 5 H.AE M 2% I (Protein-Protein Interaction, PPI).

224, BEThaEMEREEI N

it DAVID %4 /%, % E “Homo sapiens” 73T 251, 28 Sk K 3E 47 5L K] 444 (gene ontology, GO)
IHREAN R AR R 5 3 R 40 1 B4 F(Kyoto Encyclopedia of Genes of Genes and Genomes, KEGG)if 4 #7,
PA P <0.05 ABERE, X P value {[HAHX S/ NS5 RBEAT 704, FFLLVIBETE AR I,

3. 458
3.1. IGERREVOEMR 5 05 1% B 8 = T

iz F TCMSP B FE Tk g ek R 5, DL OB > 30%#1 DL > 0.18 AffikinidE, L3k 159 Fh
mﬂwﬁﬁﬁiﬁ, TRIEESERTY 20 FE Ry, BFETSHAR. BE R RILARE. MRS, Wk
o Uniprot 4 5 ik H 1A Z0E e TR &, JE5 3] 1022 N A

Table 1. Potential active ingredients of Morinda citrifolia

= 1. BEHRBERYUEERS

EERE) JUEN A RO LA HEME
M461.072T362.344 E BN AR LR 7-p-D- R R 1
M171.139T657.179 JE Wt RS 1
M195.067T338.587 L ESEATES TEMmR 1
M283.061T623.890 BTN FEAER 1
M193.051T303.440 ER K SRR 1
M283.061T650.842 L ES [EBEE 2E R A 0.999960615
M253.051T660.835 EIEN KEHIG 0.999959308
M299.056T508.916 ElENS EERTER 0.999915615
M177.019T191.330 RN 6,7-—FAEFER 0.999779385
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Continued

M137.025T379.940 [ES R LR 0.999448462
M175.025T153.321 Dihydrofurans Uk R (4L 2 ) 0.995195615
M315.254T713.979 i B 2 FRAE AR H 0.992365692
M269.046T514.446 EAGES HWER 0.992066231
M164.072T90.599 BEEMATEY KRR 0.991886538
M283.062T428.346 pTEN WHER 0.991703154
M281.248T1010.58 IS AR 0.991213769
M255.233T846.989 liEfiiirES SRR 0.991083

M181.072T41.895 Organooxygen compounds HEEmE 0.989605846
M137.024T367.377 iES KW 0.984485923
M447.093T346.971 B TES Kaempferol-3-0-glucosid 0.983639538

3.2. PCOS iRl mifiE R S B A #E =

£ OMIM ##f FErp b ATAS R, ZEREE I, 53] 641 /> PCOS M= . B HWEFRE, K
WA RS PE R B R A S PCOS RAE R B SRR 5528 Hke R, BEWA B H ALy, NN
W RAE AT PCOS AL RIZ5HE s, 104, WK 1.

T WOONREERERE A, HEN PCOS
LR, PRI AR R R

Figure 1. Drug-disease target Venn diagram

B 1. 24 - AR ERE

3.3. EHEEMEER R ZOER

7E STRING W3 F i N T A3 (I 2459 — i 28 SR DR 557, LG 1 HH g #2793 PPT 4856 R A,
UL 2(a). PPL Z550ELE 15 AN, MY iR RO, ERRNEAR R EER, &%
TR KR FBRE . B PPL ML Kt indh it 7 MZO0EE, 7378 MTOR. CXCR4. ODC1.
PIK3CD. CDC42. EIF2AK3. SLC9AIL, WLIE 2(b). XEekZ.0a3E K AT fE /& el KA FIE PCOS BT
RAREEA

3.4. GO TNEEEE T

SR OFEN E S AW FE(Biological Process, BP) 748 %%, & fEZE4HIHIAL 5 (Cellular Com-
ponent, CC)f 28 %%, ‘& 5 243 T Uit (Molecular Function, MF)f5 54 %% EHX P {EIERTI 10 545 R 04T,
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WK 3. RER, VTR EEW KA F 1015 5 (calcium-mediated signaling) 4 i34 5 ) 1F 1] 1 %
(positive regulation of cell growth). 5 (& i/ /{115 5 (second-messenger-mediated signaling)%; 41 i
o F B A AT 2 (cell leading edge)- Jfl 5 A% M 4 (cytosolic ribosome). 7 Wil (phagocytic vesicle)Zs;
O FINRE B KB R T %95 14 (translation regulator activity). Zj¥)45 -4 (drug binding). & H 22 & R/
SR B I 14 (protein serine/threonine kinase activity)%5 . 2B Ll R ] gl L 2 M AEYThae sk KB .

PARD6A EIF2AK3

@ SLC9A1
6

RPS6KB1

ODC1

EIF2AK2
EIF2AK2 m
CDC42 CHRM3

DNMT3A
< £:3)
DNMT3A CHRM3 g
3 @ -
| W
oDpct SLC9AL
(a) (b)
Figure 2. (a) PCOS potential drug target PPI network diagram; (b) Diagram of the core gene PPI network
[& 2. (a) PCOS BTEMZHHIEE = PPI LK R E; (b) #UE[E PPI L% X R [E
Biological Process
calcium—mediated signaling . “
positive regulation of cell growth - - . Count
: ™
cellular response to amino acid starvation o« @
: @ 3
response to amino acid starvation 4 = o -
| ®:s
second-messenger—-mediated signaling 4 ' .
response to temperature stimulus 4 . - pvalue
. ) L 9e-06
regulation of translational initiation i@
6e-06
positive regulation of growth - .
: 3e-06
heart contraction .
regulation of translational initiation by elF2 alpha |
phosphorylation

50 55 60 65 70
EnrichmentScore (-log10(pvalue))
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Cellular Component

cell leading edge - I SRR S ‘

o | Con

cytosolic ribosome--'é- S OO OUOUN: SOOOSOOURRRRSRIE FUOORY

@ 20

TORC2 oo b
compiex : : - ‘ . 2.5

Golgi transport complex - g T A pvalue

basolateral plasma membrane - . 0.0075

TOR complex--f- OO OO OT O OOU IO SOPPEOTROTEUUOPSUUI SRRSO 0.0050

ribosome - ..... . 0.0025

cation-transporting ATPase complex _ PR O SR SO

200 225 250 275 3.00
EnrichmentScore (-log10(pvalue))

Molecular Function

tran5|atlon regulator acthlty [ .......... .......... - SO I .

Count

drug binding @

protein serine/threonine kinase activity . : R ® 15
1 8 3 : . 20

proteln phosphatase blndlng_. ....... , ......... ........ ' 2 5

@ 3o

phosphatase binding 1@

G protein—coupled neurotransmitter receptor activity . : : o e pvalue
0.006

1-phosphatidylinositol-3-kinase activity .
0.004

thioesterase binding
0.002

potassium:proton antiporter activity

sodium:proton antiporter activity 4o S | ——

25 3.0 35 4.0
EnrichmentScore (-log10(pvalue))

VE: AW FE: Biological Process, BP; 4HffiZH4r: Cellular Component, CC; 4> FIJRE:
Molecular Function, MF .

Figure 3. Bubble plot of GO function enrichment analysis
& 3. GO e E SR DRI SR E
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35.KEGG [ESBREEST

K DAVID $ii B x % 0JE R3E 4T KEGG Mg w4, JLA3] 74 S8k . B P EE/MIHT 10
SIEEE, WK 4, PR E ERIEBRATR, PERRE LML, SRR RE SRR IE L
Bt . EEW KA N iEF (Leukocyte transendothelial migration). AL3) & A 4008 ZERTIE 5
(Regulation of actin cytoskeleton). H R BRI ER (5 5 18 #(Thyroid hormone signaling pathway). 3£ 145
Jifi - (Non-alcoholic fatty liver disease)% {5 T il i . 3R BIUF LR vl REAE T 2 @ B R R B H .

Pathway Analysis
Regulation of actin cytoskeleton o« .
Alzheimer disease . Count
e 30
Proteoglycans in cancer - . .......................... ® 35
@ 4o
Pancreatic cancer
@ 5
Leukocyte transendothelial migration o -e- . 5.0
Thyroid hormone signaling pathway o« @ e pvalue
Human papillomavirus infection . 6e-04
Measles @i OSSO SO 4e-04
2e-04
Autophagy - animal
Non-alcoholic fatty liver disease oi-@
3 4 5

EnrichmentScore (—-log10(pvalue))

Figure 4. Bubble plot of KEGG pathway enrichment analysis
4. KEGG B EE NS EE

4. Wig

KIS FH W28 25325 AR ME BEAR, ¥PB IR MRS PCOS MIETEMER, LIRS MR 159
FIE ROE RS, 1022 NTEL AL, 641 A PCOS BN AHICHE AT, JFHUS B SRR, A 7 Mo
N EERVER T PCOS M X5 [NH MTOR. CXCR4. ODCI. PIK3CD. CDC42. EIF2AK3.
SLCY9AI.

MTOR XFAUMIMIEEE . b TSR RG TR )1, SLI0RM[7], MTOR & HfE PCOS B3 1Bk
Y R RIE, PCOS B3 U SLAUR 40 i 5 347 75 MTOR % 525 v 4k, JRRem py /m i iR, S8k
YIsEhfe e, s KR E . BEERILA MTOR AJ#E— B0 R S6 B4 & 1 (RPS6K)
REEAER, [ 8] FL s il 2] PCOS K BRRITA SN 77 (1) 51 SL0R 48 g H 25 MTOR 1 RPS6 A Hfik
TR IZRIL, R T MTOR 3@ 26 7 % i RS 1T 52 PCOS KB . RA K AKT/MTOR/RPS6 iX—
15 5 0 2% T S0 S0 R SR AHRHT T 9], B 8 45 SR 38 T B PCOS IR AE K i - CXCR4 A T4 i |,
RLIBIEER G & OB AR, /& CXCL12 BIFRNEPESZ /4, AR [10], CXCL12/CXCR4 4:#f
RERg LM TR . JG5E . b, RS, EMERIPTEZ . Jin S[11]9L5 K, CXCL12. CXCR4
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£ PCOS K5 B 5P 5 b Rk BRA%, miaifadg T3 hn, JF4EA BCL2 &K% BAX. Caspase3 #4/1. BCL2.
BAX. CASP3 #iI\ AR T-HKE A, BCL2 /& BCL2 FKikE AT RHMPFET R T, BAX ARHETH
T, 1M Caspase Z Wl /& AT FE I CHE[12] [13]. #EM CXCL12/CXCR4 15 546 50 ¥ BCL2. BAX
S CASP3 [IFRIA, semifikidnfur:, #t—Eit PCOS k. ODC 5N 2R, Hf
ODC1. ODC2 PN HEFE#5 L, ODC1 i T etk 2p25, WAL, ODC TEEARPEME: IR+ 7 RIA,
FLREMET S R R A R DA G, (HR AR R IAE R T PCOS [WAHSEHF L. PCOS HAT KK ikidi (&
i, BAL R RS PCOS [ A ML B B[ 14], FREREE[1513E 0 A% b PCOS F8 35 A fi
BEAREFE R 2 261, ikt PIK3CD. FGF13. GNAOI1 N5 &IER], PIK3CD FEAN [ FE K 4 53 Afi 2 7
HAG 5% X, PIK3CD J: K2 A MEAL A rs6541017 £ BT GA-GG 2K 5 k4= PCOS [ fEk P
A K. PIK3CD s iR IULEE 3 Wl (PI3Ks)Z e bt , A i 78 K3 PIBK/AKt 5 5l S 520 PCOS &% T8
PR AR AR, JEHE A IR S RIRPTE[16], M PI3K/Akt 3B L 755 PCOS 32 A& 4+ 7 4 fise
A K. AR, AR R ME | RS R HPU K 4B S PIBK/AKt JE B A 5<[17], $#&7~ PIK3CD
KA RAG Tl %S PCOS Wk A Jdt g —mHoctE. A 245 I8 42 (cell division cycle 42,
CDC42)/& Rho FK it AR B Z /Ny T E, HA SNER = A4 B R, B 70 R 40 3 1
JitRg i e e A BRI [18]. Lin [19]/#F 7, PCOS B MG miR-23a WK, FHm T
FGD4 #ik7/K¥, FGD4 i#— s CDC42, it 75 CDC42/PAK-1 15 518 % 52 W 40 i & 3] . G758 J
oo S = (TMAO) N I B T AE AT A AR =4, S NRARIIER A, 7218 5 R ARHUA R BTN
kT E, [FREKER TMAO AT Hg3 5 PCOS HIME AR R AEHLHI[20]. EIF2AK3 Bi#fi N TMAO
(B2, 8 Dh— IR &5 415 TR M O K3 K1 FOXO1 [21], 1M 5 R HPUEN PCOS K
R EEIERY, EIF2AK3. TMAO. S RILPTL=FH 1 PCOS ABEF &G WAEBER M B A M5 A <
Fio MeAh, IR EIF2AK3 385 B JR 22 BRI A AH OGVE[22] . G2 [ STk, 38t X 2 24 B 2 i 2k S 1)
REEREIE N 2 SO . TS A, HED I B AR R T RE AT IR SE s R FE VR YT PCOS HIEH

KEGG @8 & £ 0 Eon, WEBRITEENZ AN B S 57077 PCOS. PCOS 35 ¥ 158 P 7 W R
ZAL, HHURIR AR M AR B EOE T AT, HURIRDIRE R 5 PCOS AR, “HITANFER, XRE
He[23]0 AT TLIZHE BIAC A ML & A T FOR I R (5 5 il e, il UK T ReAE 1l B bR IEIRIT 1R
o BERERZ PUEHEIERR PCOS MB35 A 3 =y MR A AR AR ORS VE R T T RERE . BRI AP, iR
MAE S5 A DA A 2 A2 0t VARG P i 7 JFF & 2B (A G [RI 2R [24] [25], ANHIF 7t 25 S35 B B3k K T /B F T PCOS
AR M AR A AL R BOWR R, R RN IIZ4E . i PCOS 38 b T LI PR JIE IR, MR
LA R F 52 2 R 7 R AR HEB R 2E[26], ETANMRETFT . 28 P9 R IE RS [n) SORE S Ui A A2 A0 S B ) B AN
FRIE[27]. Wang [28][0HF 78 & B miR-4651 7£ PCOS ik, il Aaa kit s 5 KR 4.

g LRTA, $78 PCOS HERE AT RE 5 J80E « PAIT . Wk US54 ¢, HEIIIAR B 6k R nT R i SR S E
WAET . TR SRR EIERITER .. EERKS PCOS FETEMEH X RAIEZH A, 2@k
R, RIRNBEFL PCOS IIHLH AR HRAE T 5258 7717

E&UWH
A HARBHA ISR E IR B H (821RC691); M 4 H AT & XI5 H (ZDYF2022SHFZ071).
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