BREZ PERATIZHSR

Chinese Journal of Tissue Engineering Research  www.CITER.com

BRTRIAFER T REERE L SIE

RKR, B8R, T 8°, /8", BHT FFEH BER, R &'

https://doi.org/10.12307/2023.141
258 2022-04-12
SKABHE]: 2022-05-26
{8QB8HA: 2022-06-08

SCEGREIE . AT AMNELFE R LI TH R FIIET £ KIRR A T R AR

" RS 5 A 5 KR
?f,fa,ﬁﬂ: 2022-06-23 A *%i)ﬁ%‘f&lﬂ ,%L*di;k }El#&jﬂtﬂ‘:é}{;}g )ﬁﬁ_t}i sD kﬁ‘ ﬁ#ﬁki#f:’%"ﬁ'é
PEDXS: e > B (Hub AR ). s AU S A 7. EGFR. ILB &
R459.9; R319; R684.3 AARXAE CYBB, FADD. Hub XElédn| 7| A%, D8, MYC
= ’ : Genecard £4% /& i i£ IL1B. MYC. HREE Rt
NERS: WIT A A £ R B 27

2095-4344(2023)05-00695-06
SCERFRRED: A

SRRFE M :

BRTL: MR RESUEMRFERIT I m, IFRTHhEENEE, WA RO ISR, Ha 250
ST k.

REMAT: &R TZEAN T BT 2 RIERFE IR SZRIPKL-RIPK3-MLKLE A9 4% i 42 1 B B A AE T2 4%, mI sl RS 4l
AN S A B B AR A S R T 5 3R L

HE

T BRWRSEME. REIERE VMG, BRI T R 2 SR T AN AE T8 4%, AT Rem g e R, (HHE AT
R I AT R IRBCE T (AR SSHE A

B 2T AEME RSB E I R A T OCHR, JER s S2iein CAIGAE, M IRFEYETE T M FER va B 2 15 S IR (B AU sE .
FiE: 2 NGEOKHE 7 5 GeneCards $i 8 e 07 156 H B ¢ 5 A A S BE PR ERFEME VR T AH DG IE AL, 4k 11 6 79 38 B S 4R 3R A5 5671 A IR BB A
ToHE, P 4TGO L KEGG & 4 /31T, HIFEPPIMIZS, T Cytoscape M HISHh i+ 5 7 i8R A5 %35 e R BRIk R T2 5Bt 3[R (Hub B (X)),
555 5 396 FH b1 SD K B 78 7 JAR S A B 4 s P AR AR, 3@ ST RT-PCRAG I Hub 3 [K 75 SD A B 54 8 o WAARL A o (1 e ik 45 000

GER G . DILH%E H 38N E 23 BRIV T JE ], GO ZKEGGAMT & B FAE (4N MG 1 . TAN 24K K (AN A 21745 2l ik
S )T T S 2% s 4, B3 Cytoscape {5l AS [/ 847407 16 HICYBB. FADD. IL1B. MYCJZEGFR 54 HubJ&[Al; @RT-PCRAGINIZE ST 5%, 5 1E % W ig
Y ERAE, HEPESD K RE 9 4 A AR BE FREGFR, IL1BFE[H] & % IA(P < 0.05), CYBB. MYCH: A 2{K#KIA(P < 0.05), FADDHE[AFKIATEH
WAFK(P>0.05); @4 FiR, CYBB. IL1B. MYCZEGFRAJAE N E T 2 AUV T (W OCHESE DN, A3 S A B VA B T 2 (RB e
FEER: HOSTTA PRSEMETET SREEIEIN; AW SEIRIRE

Screening and verification of key genes of necroptosis in osteoarthritis

Yuan Changshen’, Guan Yanbing?, Li Zhe?, Rong Weiming?, Liao Shuning’, Chen Lewei’, Mei Qjjie*, Duan Kan®

'Third Department of Orthopedics, The First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning 530023, Guangxi Zhuang Autonomous
Region, China; “Graduate School, Guangxi University of Chinese Medicine, Nanning 530000, Guangxi Zhuang Autonomous Region

Yuan Changshen, Master, Associate chief physician, Third Department of Orthopedics, The First Affiliated Hospital of Guangxi University of Chinese Medicine,
Nanning 530023, Guangxi Zhuang Autonomous Region, China

Corresponding author: Duan Kan, MD, Chief physician, Third Department of Orthopedics, The First Affiliated Hospital of Guangxi University of Chinese
Medicine, Nanning 530023, Guangxi Zhuang Autonomous Region, China

Abstract

BACKGROUND: Osteoarthritis is closely related to chronic and low-grade inflammation. Necroptosis is a new cell death pathway with extensive inflammatory
characteristics, which can affect the progression of osteoarthritis, but the related targets of necroptosis in osteoarthritis have not been found.

OBIJECTIVE: To explore the key genes of necroptosis in osteoarthritis based on bioinformatics and verify them with animal experiments, so as to provide new
targets for the prevention and treatment of osteoarthritis from the perspective of necroptosis.
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METHODS: Osteoarthritis- and necroptosis-related genes were screened from GEO database and GeneCard database respectively, and then the intersection of
them was taken to obtain osteoarthritic necroptosis genes. Gene ontology and Kyoto Encyclopedia of Genes and Genomes enrichment analyses were further
carried out to construct a protein-protein interaction network. The key genes of osteoarthritic necroptosis (Hub genes) were identified through five calculation

methods using Cytoscape software. Finally, male Sprague-Dawley rats were selected to metaphase models of osteoarthritis. The expression of Hub genes in
the metaphase models of osteoarthritis of male Sprague-Dawley rats detected by RT-PCR.

RESULTS AND CONCLUSION: A total of 38 osteoarthritic necroptosis genes were identified. Gene ontology and Kyoto Encyclopedia of Genes and Genomes
enrichment analyses showed that they were significantly enriched in leukocyte activity, T cell receptor and interleukin-17 signal pathway. Five Hub genes,
CYBB, FADD, IL1B, MYC and EGFR, were screened by the five different algorithms of Cytoscape. RT-PCR showed that EGFR and IL1B were highly expressed in the
metaphase models of osteoarthritis of male Sprague-Dawley rats (P < 0.05), while CYBB and MYC were lowly expressed (P < 0.05), but FADD had no significant
changes (P > 0.05). To conclude, CYBB, IL1B, MYC, and EGFR, as the key genes of osteoarthritic necroptosis, are expected to become new targets for the

prevention and treatment of osteoarthritis.
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1.3 ##+
13.1 AEHAREL T T E  GEO Wl (https://www.ncbi.nlim.
nih.gov/geo/). GeneCards %1 & J% (https://www.genecards.org/).
String 1F £& /3 #7 M 3 (https://cn.string-db.org/), Cytoscape X
£} (B 3.9.1). SPSS 20.0 Ziit =8tk
1.3.2 S5eahY) 6 RMEME SD KR, /N-LRE, fRJiE 200~
300 g, SPFZ, MTAbaitERERAEMFEIRM AR AR, ¥F
A[EYS: SCXK( &% )2019-0008. 1] 37 45 A1 M Jil el Jeb 4] 72,
IRPE 20-26 'C, JRE 40%-70%, ML SRLHE 12 h/d, S48
CLRVL PG Hh it ¥ 7o AR MR AT BRI W) 3 S 346 22 o A 41k vk
(%= . 2022012001),
1.3.3 St W% MolPure Bone RNA Kit 4144 RNA 2
B4R 77 &5 (HB210329, YEASEN); HiScript Il Q RT SuperMix for
gPCR (+gDNA wiper)(R223-01, Vazyme); ChamQ Universal SYBR
gPCR Master Mix(Q711-02, Vazyme); S5O0xTAE 2%y (T1060,
Solarbio); 6xDNA Lodding Buffer(GH101-01, TRANS); 50 bp
DNA Ladder(MD108, TIANGEN); Gsafe Red plus 1% & 4% ¥l
(GK20002, GLPBIO); ¥fig##fy (75510-019, Invitrogen).
1.3.4 =s2EGWE4 —-80 ‘CUKSA (BDF-86V348, BIOBASE); [
{6 IR % 47 45 (DW-25L262, Haier); % Wi# (0.1-2.5 uL. 0.5-
10 uL. 20-200 pL. 100-1 000 pL % —4F, eppendorf); & ik
B5.0HL (TD-4M, BIOBASE); 4 [ BlE RIS B BEAX. (Tiss-12,
R E R EAIR AT ) miE G AR A O L (H1750R,
TR A SIS AT R AR A A ) AL ES AL (D1008SE,
SCILOGEX); Jiginii &2 (XH-C, 5 M BB X 25 & A PR 2 7] )
LA (NP8O, NanoPhotometer); Hi kX (DYY-8C,
JEFRN—EMFHEA R AR ): EiE PCR 4 151X (TC-EA, i
N HEHA R A ); %% PCR 4X (CFX Connect™ SEEY, 1H
IRAEMEEEE AR AT ) &R KGR S
% (Chemi DocTM XRS+, {A/RATEE /™A R A F ).
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7% 30 min
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(3 AXTHRAH. 3 Rk R4 ) Hg i RNA, FIH
SHMAT L AR FE T mRNA R FERNAFE, TR IR B e
HL VIR U4 B IR RNA BT &, T8 mRNA S 3 s il ) B ik
cDNA, FIF#t PCR A#EAT 7 5E & PCR( 6 gukh ), LA
B-actin fE NN S, ERAEAR R AN FEF: 2xmiRNA Universal
SYBR qPCR Master Mix 10 pL, c¢cDNA 1 uL, i394 0.4 uL,
N % 5] ¥ 0.4 uL, RNase Free ddH,0 8.2 uL; i 48 ¥4 95 C
10 min, &3 1yk; 2P 95 °C 10s, Bk 58 C30s, LEfif
72 °C 30s, 1E¥F 40 ¥k, 5> Hub J[A (CYBB. FADD. IL1B.
MYC. EGFR) ARt IA BARYE 27 0158, SR LN 2514
FRILER 1. X RE R H A E G R RA TR
AR TAE IR 0 ML B 5 5. £E P < 0.05 TS AL T,
WG 27 N 1, PR E R BERE OO RALP IR IE, K
T 1N ERIE, BERIATE .

F 1 | Hb EERASIIMER

Table 1 | Information on Hub genes and internal reference primers

HEH 515 (5'-3') K (bp)  IRKIRIE (TC)
B-actin F GCC ATG TAC GTA GCCATC CA 375 58.0
B-actin R GAA CCG CTC ATT GCC GAT AG

CYBB F GCG ATG GAC TGG TGG TAACT 90 58.0
CYBBR AAT GGT TTT GGT GGA GGA TG

FADD F TGA CGG ATC TCA AGT TCC TG 253 56.4
FADD R ACA ATG TCA AAT GCCACCC

IL1B F CAG ACC CCA AAA GAT TAAGGATTG 263 57.6
ILIBR CTA GCA GGT CGT CAT CAT CC

EGFR F AGC CACCTATCT GCACCATC 331 59.6
EGFRR GAACTG TTG CTATTT GCA CTC AGA

MYCF TCA GAC ACC GAG GAA AAC GAC 180 60.1
MYCR TTG AAC GGA CAG GAT GTA GGC
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Figure 1 | Related information of differentially expressed genes
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Figure 3 | Gene ontology and Kyoto Encyclopedia of Genes and Genomes
enrichment analyses
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Table 2 | Enrichment analysis results of Gene ontology and Kyoto
Encyclopedia of Genes and Genomes enrichment analyses

EHELA D EEDRERIA L PIE

BP G0:0070661 [ 4H ity 3 5 9/37 <0.05
BP GO:0070663 [ 4JH i 184 4 1 i 1 8/37 <0.05
BP G0:0042110 T 4HlJfliGiL 10/37  <0.05
cc G0:0044445  Jity 3¢ 344y 5/37 <0.05
cc G0:0043020 NADPH 4 b5 &4 2/37 <0.05
cc G0:0097038 A% )& P4 Jiii (I 2/37 <0.05
MF G0:0002020 & (LS 4/36 <0.05
MF G0:0016175 =4 ALYIIY) NADPH 4L BT  2/36 <0.05
MF G0:0070742  C,H, FHR & Mtk s & 2/36 <0.05
KEGG hsa04217 HIEMEPE T 5/24 <0.05
KEGG hsa04657 EANA 5 17 155l K 4/24 <0.05
KEGG hsa05152 i gE A% 5/24 <0.05
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Figure 4 | Protein-protein
interaction network of
osteoarthritic necroptosis
genes
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Table 3 | Corresponding scores of five different algorithms of Hub genes

Hub JE[R 575 (45)
B Ped e Ao R RO

CYBB 6 17 34 134 3

FADD 5 18 196 294 6

IL1B 15 23 410 888 14

MYC 16 24 439 748 26

EGFR 13 19 211 424 5
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Figure 5 | Intersection
diagram of five different
algorithms
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Figure 6 | Comparison between osteoarthritis model and normal model
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R4 | BEXRKEIRAS Hub EE X RILE (xts)
Table 4 | Relative expression of Hub genes in cartilage specimens of
Sprague-Dawley rats

Hub JE[K  IEH %R 4L BRI RH F1H PAE
CYBB 1.000 0+0.166 3 0.842 8+0.044 5 11.312 0.0490
EGFR 1.000 0£0.298 4 2.026 1£0.3327 0.073 0.000 1
IL1B 1.000 0+£0.672 9 9.661 8+5.019 6 8.474 0.008 0
FADD 1.000 0+0.223 4 1.3419+0.307 7 0.106 0.0520
MYC 1.000 0+£0.198 8 0.628 0+0.091 2 2.345 0.0020
T AR, BRI H AR R R AN AT 1
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Figure 7 | Histogram of relative expression of five Hub genes
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