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Screening of flavonoids in Litchi Semen and its targets of intervention in colonic
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molecular docking
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Abstract: Objective To screen the flavonoid constituents and targets of Litchi Semen in the intervention of progression and
metastasis of colon adenocarcinoma (COAD). Methods Through DRAR-CPI and SWISS database, potential targets of 19
flavonoids in Litchi Semen were searched. COAD gene expression data and clinical characteristic data from TCGA database were
downloaded. Weighted gene co-expression network analysis (WGCNA) was used to establish the gene co-expression network and
identify the co-expression module of COAD. The common targets of co-expression module and potential targets were used as the
compound to interfere with the drug target of COAD. Protein interaction network analysis, KEGG and GO analysis were performed

by String database. The Hub gene was extracted as potential biomarkers of COAD by the cytoHubba, and the interaction network of
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components, targets and pathways was established by the Cytoscape. The expressions of potential biomarkers were verified by HPA
database, and the compounds were docked with the potential biomarkers. Results A total of 18 co-expression modules were
identified with seven of them were correlated with clinical features, such as survival time and tumor stage. Turquoise module was
related to the development and transfer of COAD. 19 flavonoids in Litchi Semen acted on 380 potential targets. 34 targets repeated with
turquoise module were selected as targets. GO analysis showed that the target points were enriched in 304 GO items, including 229
biological processes, 31 cell composition and 44 molecular functions; KEGG analysis showed that target points were enriched in cancer
pathways, cell cycle, and progesterone-mediated 40 pathways including oocyte cancer pathway, cell senescence, and p53 signaling
pathway. The genes of CDC25A, CDC25C, CCNB2 and AURKB were screened by cytoHubba as potential biomarkers which related to
the progress and transfer of COAD. Compared with para-cancerous tissues, immunohistochemistry results obtained from HPA database
showed that the protein expressions of CDC25C, AURKB and CCNB2 in COAD were increased significantly (P < 0.05), which were
consistent with gene expression in TCGA data set. Narirutin, procyanidin A2, phloridzin and ent-epicatechin which were well combined
to CDC25A, CDC25C and AURKB through hydrogen bond were screened. Conclusion CDC25A, CDC25C, CCNB2 and AURKB
were the potential biomarkers closely related to the progression and metastasis of COAD. The mechanism of intervention of flavonoids
in Litchi Semen on the progression and metastasis of COAD may be related to the regulation of biological processes, such as cell
division, G2/M phase transformation of cell cycle, and the regulation of cancer pathway, pS3 signaling pathway and other signaling
pathways. Narirutin, procyanidin A2, phloridzin, ent-epicatechin and rutin could be treated as potential inhibitors of CDC25A, CDC25C
and AURKB.

Key words: colonic adenocarcinoma; Litchi Semen; flavonoids; WGCNA; narirutin; procyanidin A2; phloridzin; ent-epicatechin; rutin

gEH e (colorectal cancer, CRC) & RIHH
FBE T 2R 1 (P TH AT W AE g, 2% CRC
BEERIEBZHIN CREE CRC H. K, il
Ja# 2 . 45l (colonic adenocarcinoma, COAD)
7& CRC i WHIREE P R Z —, 2915 95%0. I
IRFEEZRIFAR. A7 BT AEWER A FGIT
COAD, HHbyr. Bu7 5B A R RN .
o R 25 456 HAh T BriG T COAD, A SR MR K Je
IR RERE R RS, AN RN, $g m
AEAF R AN AEAT I ] o TR ATZHE COAD AYbr E4)
At COAD HIRIMLAEY), %I COAD ImRiZHT |
TBIT KV BI$E i S 2P R BLRA B

R T T RHE I 75 8L Litchi chinensis
Sonn. FITFIREGAMT, WRH. ¥, B, &, &
. B4, BRREsih, BEBER/MERE. 175
g IR T, WA TR SR . SR
R EER B R B, ZR AR SR I BA Bt
B CEIERYI S s . FLIRE A K
SOME RS, B B S B A R B4 44k
o ORIF. PUviEE. PR E A, [HHE$T CRC
(R FH A s 1) A AR

Jei iF 2[R 2H B (the cancer genome atlas,
TCGA) H ¥ e 2 Ji S A 78 At RS fe K Bt i
L AILGREE, AT AT AN IR A ) AR 2
RAF, HERFRIA, FER AR . IO RIEER
M 455341 (weighted gene co-expression network

analysis, WGCNA) J& 7o RFE I 28006 J: Rl 1 i 52
BT 732, B B G B R R SRy — A
B, W] TR ZR 5 5 395008 AH O I 225 D8] I £ A
FHEC TR KT L, BA B E g e,
WGCNA 1 3508 & HE RIRIA TG ARG BAdE, R
M DREE AR A hIcy), iz N TR bR
10 Bl DR A AT A

AW FiE WGCNA 73t TCGA H COAD %
5, 12485 COAD KA M K AEAEYbR EX)
MIFHEAZ s R A& P41 COAD HIPERI#E R,
Ji Y S YR Aff T 7 A% S B SR S 1035 T COAD
(R SEEG R FEAR AR
1 #RF7EE
1.1 HRZEEE N ER S BEERESATm
BRI M

16 FH PR ZH RIS M\ Z S A% v 70 39 4 7 DA KOTR
e T I TR A /v N Ve B & U
DRAR-CPI fik 55 &% S [/ 70 7 0 #%id (SRR E
Z'-score<<—1.0. probability">>0.06) FI SWISS ¥
FERT RIEAGRRE 5, #E S UniProt 4 4
IENETTARR, EREERAE, ENEERE
Moo KWW EAE M S S N Sting HiE E
(https://string-db.org/Version 10.5) #4% HAE M 2% Ff:
AT KEGG 43#7, HUAT 10 2688 5 X\ GeneCards
B (https://www.genecards.org/) 152 5 i i AH
KPR 5K IE B BEOCHR FEHE A T 3 w1



« 5770 ¢ (X ]

Chinese Traditional and Herbal Drugs 35 51 % %522 #1 2020 11 A

3k A T A ) T PR 0
1.2 TCGA ¥UE T EMMALIE

1E TCGA % # (https://portal.gdc.cancer.gov/)
PN AR DR SRR A AH SR JOSN A% X I AR R
MEEe . Z28RE: AHRKM AL, TN
TCGA-COAD (&) Bl S Byt 34 |
KIEKM NE KL E. Workflow KB K
HTSeq-Counts. F R 155 435, MR TG R s
TS B BURRRFE(S EAEIREA, BL P<<0.05.
llogFC|>1 NFrAENTIEL 2 RIS IE, HILERE
TR HE R R
1.3 WGCNA ##f

i R “WGCNA” X COAD 7 5 KL FE A
BEAT AT, ROEA R RN L Rk e, Al S Ak
RS BRAHRME . JetEAEAR TG, AR ES
TR AAL) gk [R] [A)AH SGRE R, aE 8500 1) 3K R B,
iz FBNAS B UIVE A BRI, B g — MR
FERIAT 30 A, FHAR PRS- 7] & ME #4528
B EARARIBE S I, il 2 ORI, 8
iR R MHARLE G, RS BHE) ME 5IGIRE
BB R R R PAE, 8 BRI R
HOHBAS FE S AR RS BRI OC R, FHKR
O R ) 2 AT A, B ) 2 R A AT TR 2R A A
YIVE B AT EOXT, R B AR AU 22 TR
NPIARAA YT T COAD 1) B bRk, Fot[E#E
RONBEER A A YTl COAD [IAE FAE 5o
1.4 GO. KEGG E&EN#h

B HEHRA ST COAD FIfER#E S 3
String ##E FE AT SAH BAE R, Jfat4T GO A
KEGG 437
1.5 LKA 4

FIH Cytoscape #KAFXT W25 4T RIFAL 34T
M4 Degree {EX 15 S HET -
1.6 Hub ERHEREBRIEE ST

1Z1T cytoHubba #fiffifiiE Hub [, {EA
COAD EAEAYbrEY), F-FH GEPIA (http://gepia.
cancer-pku.cn/) 73 T E A VIR EVITE COAD 421 .
I 55 SHZA I B A N Rk B
17 REENEIEERRIA

I HPA ##E % (http://www.proteinatlas.org)
IHTIETE VbR EWITE COAD R 598 5542301
WA RIE KT BN LR 4, 4%
“issue” BY “pathology” 5 2% %4k [K| 7E IE # 4 25 i

A LAY I, AR R B AR S et
O S AN LA B ) T 0 L, R T A 2R A g 4
LRI ZES, BEaHUE A RN R
NS
1.8 FXHE

M RCSB #(##/% C(https://www.rcsb.org/) %
CDC25A (PDB ID: 1C25). AURKB (PDB ID:
2VGO). CDC25C (PDB ID: 30P3), #f] Discovery
Studio 2016 ' Receptor-Ligand Interactions FER
Prepare Protein % K73 132 /44T i b2 CRLFEHI1 5
JRECAR . ZKINE. WM /13%% ). M PubChem %
P& % (https://pubchem.ncbi.nlm.nih.gov/) F#E A&
MR mol 3\ 3CAF, st Receptor-Ligand
Interactions 15 '~ Prepare Ligand £ X #2 /N7y
T, FIFH Libdock A& P00 52 51 52 44 i 410 1)
WAL S . BEMEEYIEL Libdockscore HEAA R 3
1% 35 H Calculate Binding Energies 115 455 At .
2 HR
2.1 HEAZEIECEY. BEERAESATMAN
E3ES

2 1 fow, FRIEER] 19 NEERIL &Y, 4
AR T AR EMEIER REHRE.
FTILFER. FIEER A2, iR E=EHE R
B JRAEHE R AL Mg I RE . R 1
WTETE R RAETH % B4, BEH R ILER. h&E
Mo il 1 Brs, XL AV S A 380 4,
KA 378 AN YA 4 532 KIAIME . KEGG &
EEE SR, WA R T A&
e R . Rti&E . PBK-Akt {E 518, A4
JiEE S 193 skiE %, 7T CRC. IRIFUR S el Cadid -
N 25 2 P o 72 T 26 B AZ S B 2R A0 S 4 1
RIS R H, CRC 15 R K, R
TR A YA K ATREN CRC HAERITRUR,
HA SRR IE 7 0% 55 B SSA 10x0 46 e 4 L L
AR EHIEA, R, AHTTIERE CRC B)—4
PO 7 COAD N7 B B RS Pt
iR PRI FEXT R
2.2 COAD HIEFFILEE

Nt B R T ISR SRS CRC
FIVERIHIFR], AT TCGA R E &k H
38 Bl 55 4144.367 Bl COAD ZHE L Rk SR 4k
o Wi 2 For, L35 392 MERFIAER, H
B 28154 CHMD. R 2577 A (ZEMD.



¢ $ % Chinese Traditional and Herbal Drugs 35 514 5522 #] 2020 11 A * 5771 -

#1 LAYS5 CDC25A. AURKB. CDC25C HISTiELEARE
Table 1 Docking binding energy of compounds with CDC25A, AURKB and CDC25C
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Fig.1 “Target-pathway-disease” network of flavonoids in Litchi Semen
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Fig. 10 Immunohistochemistry diagram of CRC tissues
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