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Study on the mechanism of the total flavonoids from Lycium ruthenicum Murr.
in the treatment of non-alcoholic fatty liver disease based on bioinformatics

ALIMIJTANG - Aobulitalifu,MA Jian-bao, YIZAITI + Waili, GULIBAHAER - Kawuli*

Department of Pharmacology ,Xinjiang Medical University , Urumgi 830011 , China

Abstract : Purport based on bioinformatics analysis revealed the key gene of nonalcoholic fatty liver disease and based on ul-
tra-high performance liquid chromatography-mass spectrometry ( UPLC/MS-MS) technology, bioinformatics, and molecular
docking to identify and explore the Lycium ruthenicum Murr. flavonoids compounds and treatment of nonalcoholic fatty liver
disease (NAFLD) the mechanism of action, provide a reference basis for the research of its efficacy material base. This study
used the GSE89632 dataset,which included 39 patients with NAFLD and 24 control patients. 3 375 differential genes were ob-
tained by Limma packet analysis, and 19 modules and 95 most relevant genes were obtained by WGCNA analysis. Through
qualitative analysis and target prediction,71 active components and 375 related genes were obtained. 24 genes were obtained
from the intersection of disease genes and component target genes. Top 10 hub genes were screened out by CytoHubba. Nine
KEGG channels and 33 GO analysis items were obtained through David database. Molecular docking results showed that most
total flavonoids of L. ruthenicum had good binding ability with key targets. The results of survival analysis showed that VEGFA
and HCC survival analysis were closely related. The hub gene was associated with eight types of immune cells, including ju-
venile B cells,y3T cells and monocytes. This study reveals the key gene of nonalcoholic fatty liver disease,has been clear a-

bout the L. ruthenicum flavonoids ingredients , forecasts the L. ruthenicum flavone component in the treatment of non-alcoholic
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fatty liver disease and the mechanism of action of preliminary verified its targets,to further clarify the L. ruthenicum medicinal

material basis and mechanism of total flavonoids provides experimental and theoretical basis.

Key words : non-alcoholic fatty liver disease; total flavonoids of Lycium ruthenicum Murr. ; differentially expressed genes;

WGCNA ; UPLC/MS-MS ; bioinformatics analysis
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Fig. 3 Gene dendrogram of all DEGs clustered based on a dissimilarity measure
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x1 SMRRNHREXETS MEE
Table 1  List of top five genes by connectivity within each module
s T A 5 AR
Module name Five of the most relevant genes
Black NLRP8 FLJ44124 PODXL RAX2 F8A2
Blue TGFB3 SOCS1 CDK6 PGF GRHLI
Brown MYC PTGS2 F3 VIL1 XCR1
Cyan PCK1 VEGFA TRMTI11 CDC37L1 TUBG1
Green ARLSB PIM3 AMDI1 KLHL15 ERNI1
Greenyellow MLF1 LCN2 MIDN YRDC SPRY2
Grey CHRDL1 CD24 RFC3 LPL CAI2
Grey60 CHD1 AGPAT1 VP45 HDGF2 IGF1
Lightcyan RPA4 ATG4C ASF1A ZNF33B CBX1
Lightgreen SCARNA4 TAPBP SNORA34 GPLD1 SNORD104
Magenta MIR744 SNORA73A SNORD97 SNORA71A TRAF7
Midnightblue DHFR SNORA33 SNORA41 SNORA6 SNORA67
Pink SPHK2 CCNT1 PIK3R1 PDIKIL KIF22
Purple AMY1A OR4F21 KLK2 OR4F3 OR4F29
Red CBRI1 CABLESI NR3C2 C30RF18 AGBLS
Salmon NTRK2 SNORA25 SNORD27 SNORAZ28 CSAD
Tan FBXO8 MMP2 MSH2 SMEK2 XPA
Turquoise PRAMEF6 SPHK1 AURKB RFPLIS POTE2
Yellow KIAA1161 TMEM42 NQO2 FDFT1 RTP3
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Fig. 5 Total ion current diagram in negative ion mode (A) and total ion current

diagram in positive ion mode (B) of total flavonoids of L. ruthenicum



Vol. 33 BTJIRAT - BAG I8 J0 W 45 - 2T A WM B A 1T BRI AC S BB A 7 AR PR AR 1 AT 8 4 T AL ) 2125

K2 UEWHSEXER

Table 2 Information about the composition of the compound

ﬁmﬂﬂﬂ

G E4) CAS 5 KM AP o Bt
No. Name CAS No. DL OB(%) . (min) Polarity
1 IR 24 - B ZE ST Vitexin4' -thamnosid 32426-34-9 0.8 6.98 5.53 +
2 HIIZE Vitexin 3681934 0.71 3.05 5.73 +
3 ARERFT Tiliroside 20316-62-5 0.66 1.94 8.58 +
4 B # % Tectorigenin 548-77-6 0.27 28.41 10.07 +
5 B3 #5 2 Tectochrysin 520-28-5 0.2 9.57 16. 74 +
6 Wi f % Spinosin 72063-39-9 0.72 6.31 5.55 -
7 TG EE R Sinensetin 2306-27-6 0.45 50.56 12.09 +
8 7K &8 B Silibinin 22888-70-6 0.93 0.93 9.71 +
9 A FAXUELER Sciadopitysin 521-34-6 0.54 0.89 17.1 +
10 HHIETF Schaftoside 51938-32-0 0.82 4.68 4.72 +
11 7T Rutin 153-184 0.68 3.2 5.55 -
12 R Rhoifolin 17306-46-6 0.77 6.68 7.05 +
13 Wit B2 3 Quercitrin 522-12-3 0.74 4.04 6.61 -
14 itz Quercetin 117-39-5 0.28 46.43 8.67 -
15 BHE Puerarin 3681-99-0 0.69 24.03 4.04 +
16 JE 4675 % B2 Procyanidin B2 29106-49-8 0.66 3.01 3.75 +
17 JE#£75 % BI Procyanidin Bl 20315-25-7 0.66 67.87 2.78 +
18 4% Chrysin 480-40-0 0.18 22.61 13.1 +
19 JREWE T 32 A Biochanin A 491-80-5 0.24 25.21 13.07 +
20 ISP Baicalin 21967419 0.75 40.12 7.66 +
21 A Teariin 489-32-7 0.61 41.58 9.33 +
22 4 24k Hyperoside 482-36-0 0.77 6.94 5.72 +
23 #ILTEIEZE Hydroxygenkwanin 20243-59-8 0.27 36.47 11.87 +
24 F2E20# Isoorientin 426142-1 0.76 23.3 4.81 +
25 B R4 Hesperidin 520-26-3 0.67 13.33 7.02 -
26 SH2F R R Hesperetin 520-33-2 0.27 70.31 10. 39 +
27 W #AF Glycitin 40246-104 0.78 22.48 5.1 +
28 W HE Glycitein 40957-83-3 0.24 50.48 8.55 +
29 JHESE Glabridin 59870-68-7 0.47 53.25 16.14 +
30 SEHEZ Genkwanin 437-64-9 0.24 37.13 13.42 +
31 Ykl AT Genistin 529-59-9 0.75 13.35 6.71 +
32 MifEd Poncirin 14941-08-3 0.74 36.55 9.19 -
33 FAJE 2 Pinocembrin 68745-38-0 0.18 64.72 13.43 +
34 2F 85T Orientin 28608-75-5 0.75 1.79 5.07 +
35 FAGAERF Ononin 486-624 0.78 11.52 8.16 +
36 JII 4} 2 Nobiletin 478-01-3 0.52 61.67 13.17 +
37 i F2 1 Neohesperidin 13241-33-3 0.69 11.57 7.28 -
38 2EFMIEZFF Narirutin 14259-46-2 0.75 8.15 6.5 -
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2:5% 2 ( Continued Tab. 2)

4% s CAS 5 sezite ma AT
No. Name CAS No. DL OB(%) . (min) Polarity
39 KAl Narcissin 604-80-8 0.65 5.09 6.37 -
40 W #atF Myricitrin 17912-87-7 0.77 5.08 5.64 -
41 ¥iH§ZE Myricetin 529442 0.31 13.75 7.12 +
42 FEE Morin 480-16-0 0.27 46.23 7.88 +
43 AKJBEZ Luteolin 491-70-3 0.25 36. 16 8.57 +
44 INZSW-3-0- 25751 Kaempferol-3-O-rutinoside 17650-84-9 0.34 3.05 6.21 +
45 1L Z5 1 Kaempferol 520-18-3 0.24 41.88 10.08 +
46 125 4F Kaempferitrin 482382 0.79 8.16 5.91 -
47 117452 Kaempferide 491-54-3 0.27 73.41 13.56 +
48 S22 & Tsorhamnetin 480-19-3 0.31 49.6 10.39 +
49 S HF Isoquercitrin 21637252 0.77 1.86 5.84 +
50 T4 Dihydromyricetin 27200-12-0 0.31 23.48 4.54 +
51 T 4F Daidzin 552-66-9 0.73 14.32 4.88 +
52 ARFEEEYF Cynaroside 5373-11-5 0.78 7.29 5.99 +
53 478 575 Genistein 446-72-0 0.21 17.93 9.85 +
54 R %2 Galangin 548-834 0.21 45.55 13.55 +
55 AR Fisetin 528-48-3 0.24 52.6 7.17 +
56 FLA8 2 Farrerol 24211-30-1 0.26 42.65 12.54 +
57 B H Eriodictyol 552-58-9 0.24 71.79 8.56 +
58 ZHKH Eriocitrin 13463-28-0 0.7 4.52 7.02 -
59 HFLHF Engeletin 572-31-6 0.7 2.56 6.91 -
60 H1¥8 F] W] Diosmin 520274 0.66 12.7 6.85 +
61 Tt A% Diosmetin 520-34-3 0.27 31.14 10.21 +
62 EH #E Cyanidin 13306-05-3 0.24 1.36 5.27 +
63 A Baicalein 491-67-8 0.21 33.52 7.66 -
64 T Avicularin 572-30-5 0.7 2.06 6.41 -
65 LW Astragalin 480-104 0.74 14.03 6.52 +
66 FE3E# Apigenin 520-36-5 0.21 23.06 9.85 +
67 FEAEAZ VLR Amentoflavone 1617-534 0.65 2.95 11.18 +
68 LW E Acacelin 480444 0.24 34.97 13.16 +
69 (-)-WETFILEZERE TN (-)-Gallocatechin gallate 4233969 0.77 3.01 4.51 -
70 (-)-FRBEETILEZEETMES (-)-Epigallocatechin gallate 989-51-5 0.77 55.09 4.27 -
71 (-)-FRILEE KA TERES (-) -Epicatechin gallate 1257-08-5 0.75 3.01 5.8 -
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E 12 #HHFiEE3D
Fig. 12 3D view of partial molecular docking
VE A B R FE-PTGS2 ;B . X MR -SPHK ; C . FAEAZ XU il-F3 , Note: A : Hesperidin-PTGS2 ; B ; Eriocitrin-SPHK ; C ; Amentoflavone-F3.
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Fig. 13 Survival analysis diagram
VE REARKE AT IR] (H ) s QAAR KR AEFFHER . Note : Abscissa: survival time ( Month) ; Ordinate ; probability of survival.
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Fig. 16 PCA cluster plot of immune cell infiltration between NAFLD samples and control samples
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