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Effect of Eriodictyolon the Maturation of Dendritic Cell and
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Abstract : To investigate the effect of eriodictyol on dendritic cell(DC) maturation and the molecular mechanism,
based on network pharmacology, the related targets for DC, immunosuppression and inflammatory response were
obtained through multiple data platforms. Cytoscape 3.6.1 software was used to construct the active component-
potential target network, and the String was used to construct the protein interaction(PPI) network. GO and
KEGG enrichment analysis were performed using Metascape, and the molecular docking was performed using
Autodock Vina software. DCs were treated with different concentrations(210 wM, 280 pM and 350 pM) of
eriodictyolin the absence or presence of lipopolysaccharides(LPS). The expression of cell surface molecules was det-
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ected by flow cytometry, cytokine secretion was detected by ELISA, and matrix metalloprotein MMP9 expression
was detected by Western blot. 96 related targets were screened, 72 of them related to DC, 14 of them related to
immunosuppression, and 48 of them related to inflammatory response. The core targets included AKT1, SRC,
MMP9 and MMP2, etc., which were involved in biological processes such as the oxidative stress and the cell migra-
tion and signaling pathways including pathways in cancer, Ras signaling pathway, EGFR tyrosine kinase inhibitor
resistance, c-type lectin receptor signaling pathway and TNF signaling pathway. The molecular docking showed
that eriodictyol had stronger binding effect with MMP9. In vitro, eriodictyol significantly suppressed LPS-induced
DC maturation characterized by the decreased levels of CD40(P<0.01), CD86(P<0.001), TNF-a(P<0.001), IL-6
(P<0.001) and MMP9(P<0.01). Eriodictyol inhibited the maturation and migration of DC through co-stimulatory
molecules CD40 and CD86, pro-inflammatory cytokines TNF-« and IL-6, and MMP9.

Key words: eriodictyol; dendritic cell; network pharmacology; immunosuppression
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PRI (dendritic cell, DC) JEf A S IPTR RIB AN, 75 I 2 B N HBUE M 2548 , BREIMAIL
IRANTRER A 3 AR S A4, 177 56 RIS PR S 24 1Y, I8 SN [R] A8 4 L DX FAS [R] A 5% sk X - DCLAA
AR AESNALLE, U A A E R s 55 , i BCIR 132k (PRRs) 0 B B RAEDC.
AHADCHUR A VERE S8 . P ERE 15, MAADCHURENERE /15 . Prlid L ae ik, It HAEs T3
SITERELS , BTRE RARIRTAN , 5T~ L bR R TN, EBR IR e . RN, REEDCHHE
SERRIETBOL , PEA KA IRIEIN To (TNF-o) SR —S bR AHE (INOS) , TERAE RIS S B2 Xk
JE AT 53k v B DG AR )
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X5 (eriodictyol, ER) J&—Fh S EIZALEY, | IZAEE TEE KRRy ZEMMEZACR &
wEinFEEY, BAPAML . JuR . Ui iy ONERYT L BB . BUIERE | PR SEERRO. EEXT %
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BEAMHINF-kBIRAE , FEK TINOS . A fLE-2 (COX-2) . RiFIIRZEE2 (PGE2) FI—% LA (NO) Hyr=d:, i
il 7 TNF-ar . IL-6 FIIL-8 LA K FE i 4 J8 &K I (matrix metalloproteinase, MMP) -3HIMMP-13f) 261k , AL
il TTL-185 T 0B AN S AE S B 1Y A, Sy ml g S Al A SR AR R R (DSS) 15 i Btm 45 i %
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DU A VIR FRA W] 5 Ne- gz / B i aln) & 08 T HEy 20 A UIRHA IR A R ; BCAE HE
A G T Thermo/A v 5 AR ZHE (LPS) FIZHEAN (DMSO) 4 TSigma/A Al 5 6~8JEIEIIBALB /c/)
SR TR B BE R R S s rhcs.
1.2 EEER

i 13 Swiss Target Prediction (http://www.swisstargetprediction.ch ) ZHE 28X 3% B HE4 780 25 T , i FH
Uniprot (https://www.uniprot.org) FCHe 2% w1 TRl b an 24 0 25 1.
1.3 Z=FEE SRR S TN

TEGeneCardsB i /FE (https://www.genecards.org) HIDrugBank#E % (https://www.drugbank.com) H14)
SILL “dendritic cell” “immunosuppression” Fl “inflammatory response” NFCHETR I TR R , &G =R AL 5
FBEIR 44 . M8 Uniprot s e X ¥ sl AT R A A 24 0 25 . R 2 W Pt 0 a5 S5 R i 21l 5 R DR B 4R
P4y, R ] AT SRR TR, AR 3 DGR
1.4 MWEZEAR-ZARMEEER (PPD W4

A G SR 5 5 AStringBU B % (https:/ /string-db.org/, version 11.0), ZEFEYIFFN “Homo sapiens”,
RBGE AR EAERG R, WEPPIMZ , K5 3H “TSV” XS ACytoscape 3.6. 1 FIEAT408T, 45 4%
B degreefHHEY).
1.5 HE “TEMMS-FER EEMKE

T A S A 3 3 B 5 OC BB S XS I O R 2, FIH Cytoscape 3.6. 1 AX IR, #EE “THTE
- HAEMSS . GBI RCE R RIS PO SR ERTE , SRR S W A EDE , AR A
.
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W NS 50 IEE , s RIEE F #EAT AT,
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1.9 ARAHEARENDCRE S FRIL
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1.11  Western blotI& iE$E 57

F R SLPSEHCHACHIDC 12 hia , AIRIE A IR IRZE , LILPSy FHMXS HR, H BRAR P4 ) & it
W BB R . A R e BN & e RS, #51712% SDS-PAGEHLIK. BEREE BENCHR, 5%BIEY)
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*CIFE K. TBSTHMS SHRPARICH —4T (1 1 1000) 37 °CHEFE2 h, MABEECLIL: LA, fEImage
Quant LAS4000mini FBEEIFHARE. s-actinfE HNSE .
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1.12 HESKItHH
BlER F GraphPad Prism 5.040 2 F 4837708 , AL BRZH 5% FEZH Flone-way ANOVABEF T/, P <0.054
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2.3 GOAYMFEIREENMMKEGCEES

i Metascape &0 PR 770 SCHERE MU T GOLE W) it e M KEGGIE IS & 4R 0. EE T GOA Y A 7
(GOBP) MKEGGIHH & HEAR , 200 5 HHrEA LK 4 | K5, =R E &1 GOBP 24 Hi fEresponse
to oxidative stress positive regulation of cell migration, positive regulation of cell motility%s, ¥ fH & H 5
Y AR BT B A E A G . KECGHE & £ ras R R, EE W L Pathways in cancer, Ras signaling
pathway , PI3K-Akt signaling pathway , EGFR tyrosine kinase inhibitor resistance, c-type lectin receptor signaling
pathway X TNF signaling pathway%5 , 15 PH %51y n] BEHA S e 15 LBt R B LIEE.

kegg

A GO:1901652: response to peptide
GO:1904645: response to amyloid-beta
G0:0010942:positive regulation of cell death
GO:0006820:anion transport |

G0:0010035:response to inorganic substance
GO0:1901699:cellular response to nitrogen compound
GO:0072593:reactive oxygen species metabolic process
GO:0043065:positive regulation of apoptotic process
GO:0015711:organic anion transport
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GO:2000377 regulation of reactive oxygen species metabolic process
G0:0030335:positive regulation of cell migration
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GO:0071417cellular response to organonitrogen compound
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B GO0:2001243:negative regulation of intrinsic apoptotic signaling pathway
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hsa(5200: Pathways in cancer

hsa04913-Ovarian steroidogenesis {

hsa04014:Ras signaling pathway
hsa01522:Endocrine resistance|
hsa04915:Estrogen signaling pathway

hsa05418 Fluid shear stress and atherosclerosis |
hsa04151:PI3K-Akt signaling pathway
hsa01521:EGFR tyrosine kinase inhibitor resistance |
hsa04015:Rap1 signaling pathway
hsa04010:MAPK signaling pathway
hsa05215:Prostale cancer

hsa05230:Central carbon metabolism in cancer
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hsa00140: Steroid hormone biosynthesis {
hsa04510:Focal adhesion
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hsa04144:Endocytosis
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hsa04550:Signaling pathways regulating pluripolency of stem cells
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hsa04668.TNF signaling pathway
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hsa05203 Viral carcinogenesis {
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2.4 HFIELER

BLJ5T 4 i AR R E D C 2 i 20 M A M BT RS h 48 T O | ST J5 D CFRAA T /K P19 CD40
CDROMCDS6H Ml 4+ I 5 2 T MIIE 7% . R FEMMPY . MMP25 & R i sr 1 X5 4%  (Kle6) . Hrp
EMMPOXHEEAT) (affinity) H-10.4 keal/mol, 5MMP2XHEFEA T A-7.1 keal/mol , FHIMMP95 3 A1

Interactions

oy A5
@M gv A3 [T ven der Vaals Aids
Atls @—' X WEN Jei
1 <& X yd . Conventional Hydrogen Bond A2
g \ e pnid 3
L Ay A [ Carbon Hydrogen Bond - QA p i
TN o Ny P [ Pi-Donor Hydrogen Bond = ({ 3
\ g HIS ' )
»; r}’ 55 [ Fisign @ A
A : ot siedl L
Js ; @ ] P}-PT Sfacked @ £ S = AR
PRO [ Fi-Fi T-shaped ALA
A:246 TYR HIS A:84
L7 I:] Pi-Alkyl AdZa
A ZEE S MMPY 5 FIHEER: B: £E®5 MMP2 5 F3EER

B 6 EEBSMMPsHTIIELER
2.5 EEMWDCERES FRIENFT
A DC 2B A i 22 i LR F- a1 CD40 . CDSOAICDS6H) ik 6. ANEHE (210 wM | 280 wMAI350
M) ZEE G PAARAFEDCIY , X 4H I BEIRAS S Ll JC B 3 520, X 20 1143 F CD40 K CDS6 Y F2 ik th UG ik 3
IHIER (BI7A) . 5SLPSEHAHD O, Fr ik =AM 2 B0 4 AU ARIRAS S LI TEs2 00 , 280 W M) & F By BE
B PRI A0 A 43 CD40 X CD86AY L (P <0.001) (KI7B), Ui SEHEm HE W 5 IR LPSIA R I DC AL

Untreated LPS DMSO PE-CD40
, o S
P 1 | [ — 350pM ER 250N ER
3 1 4 | L = tmiyM ER = M ER
o / —— IlopM ER 210N ER
| 75.9% | — DMsO — buso
Untreated
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I 161% T6.3%

&
&
1 T1.71% TEA% | frr LFS
[R_‘r\” k Unereated
2o 280 330 ’J/
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i =3 2 9m
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(A 1 1 —— s\ ER+LFS 5, | == asomEReLPS
“{ “{ 280\ ERLPS 1 — IOV ERALPS
. ’ ’ f —— 210N ER+LFS || == zion EReLPS
| | ! 5% = DMSO H | | — pmso
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% | '.rn.-m| " 720
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= 0 3 T
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§ 5 g & ¥ 59 ER [pM) +1 & ¥ S ER (o) sLps
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-~ & < & ~
~ -~

B 7 EEBMXMDCHERIRI
e ##FF NP <0.001, S5RACTEIHARLL ; ** AP <0.01, *** HP <0.001, SLPSZAALL, n=3.
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2.6 XEMWDCHAETFRIEEN
ATFHEE (210 WM, 280 wWMAFI350 wM) ZH G FMANFDCH), 5 ARMMFRAAM L, TNF-of) 35T &
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9 EEMWMMPIRIEIFIN
I # NP <0.05, SRAFAML; AP <0.01, SLPSAHAME, n=3.
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