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Abstract

BACKGROUND: Iron overload refers to excessive accumulation of iron in the body, which can cause pathological changes in various tissues. At present, the
molecular mechanism and potential gene targets related to iron overload in osteoarthritis still need to be further studied and explored.
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OBJECTIVE: To analyze the key genes of iron overload in osteoarthritis by means of bioinformatics and verify them in animal experiments, so as to provide a
new idea for preventing and treating osteoarthritis from the perspective of iron overload.

METHODS: GEO database and GeneCards database were used to screen out genes associated with osteoarthritis and genes associated with iron overload.
Then, the intersection of the two was taken to obtain a collection of genes commonly associated with osteoarthritis and iron overload. GO and KEGG
enrichment analyses were used to screen the functions and pathways of these genes. To further investigate the interactions between these genes, a protein-
protein interaction network was constructed and five computational methods of Cytoscape software were utilized to identify the Hub genes for iron overload
in osteoarthritis. Finally, 12 male Sprague-Dawley rats were divided into osteoarthritis group and normal group, with 6 rats in each group. A knee osteoarthritis
model was established by the modified Hulth method in the osteoarthritis group. The expression of Hub genes in the knee joint of rats in each group was
detected by PCR.

RESULTS AND CONCLUSION: (1) A total of 51 genes associated with iron overload were identified in osteoarthritis. GO enrichment analysis showed that these
genes were mainly involved in cytokine receptor binding, chemokine receptor binding, cytokine activity, growth factor receptor binding and oligosaccharide
binding. (2) KEGG enrichment analysis showed that genes associated with iron overload in osteoarthritis was mainly involved in tumor necrosis factor signaling
pathway and lipid and atherosclerosis signaling pathway. (3) The protein-protein interaction network was constructed, and five Hub genes of iron overload,
intercellular cell adhesion molecule-1, tumor necrosis factor superfamily member 11, myelocytomatosis oncogene, janus kinase 2, and interleukin 6, were
obtained by further analysis. Animal experiments verified that there were significant differences in the expression of the above Hub genes in the rat knee joint
between the control group and the experimental group (P < 0.05). (4) All these findings show that intercellular cell adhesion molecule-1, tumor necrosis factor
superfamily member 11, myelocytomatosis oncogene, janus kinase 2, and interleukin 6 can be used as the Hub genes of iron overload in osteoarthritis, which

are expected to become new targets for the prevention and treatment of osteoarthritis.
Key words: osteoarthritis; iron overload; Hub gene; differential gene; bioinformatics; animal experiment; experimental verification; biomarker
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1.3.1 A W13 8 F 8B BT
I H GeneCards $44% & (https://www.
genecards.org/). GEO %k #% % (https://

www.ncbi.nlm.nih.gov/geo/). R % 4
( i A 4.3.1). Cytoscape #k #F ( Bi A
3.10.1). String £ £ o #7 M 3k (https://
cn.string-db.org/) A GraphPad Prism 9
Yot F A,

1.3.2 Z3hzhdh SPF Sk EAEl 8
#SD KR 12 R, A F#FTIE: SCXK
(% )2022-0063, M @ 5 A 438 A4
S FHMBEAR B E), HRTFHM
EAKFWEEREERFT T SH
SPF B34 fr ( K AL £ AR
FEA20-26 C; ARE<ACT; A%t
LA 40%-70%; A K E A 15-20
Ko[hy AR E< 0.2 mfs; /EIRASE
A 20-50 Pa; BERIEAEATH; Bk
< 3A [ my FORES 14 mg/m’;
7 < 60dB; Rk T4 & E =200l
BB E: 15-20 Ix; B EA B LA
afia) 12/12 h), 523 JF 44 AT E B MR
1A, ZARELTT HMNEFRF
FI ML N 2B WICE T AZ,
FH5: 2100521, FHLETiE]: 2021-
03-02,

133 ZERA RRA; LKCE (B
2 S A0 X ) A R 8] ); EDTA BL
45 % (G1105, KX K 4 R A H AL
ARG ), —FR(BHEAMNLF
KA A FR~a) ), d A A AL B
& (G1101, KX E L RAMARLA
RG] ), AAH - FakEiXHE
(G1003, R R E 4 RAMAEA R
NE ), BUBG(FAL)ERE
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¥ (G1053, KX E L4 R A A AR
oa) ), FORME I R (61032, KX
KL RAMAIA R E) ); & RNA
K F) £ (300111, dkmE B E
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# 7 A A AR A T3] ),
mMIRNA R4% 3k / 3 A 77 &
(PC6301, b X AEHE 4] ).
134 FHBEE DHWREAL. B
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K AT R EE LA R E) );
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3] ); M4 (GFL-230, R # W k34
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a ).
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% .3 (National Center for Biotechnology
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FRXPAHR, SR BITRIEFE L E
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T BUR BN RER S S 69 R AL 7T,
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LT RRT G, EBKTE PR
ANFRRIELR, REHEE THAMN
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). ARFRS%k 75% B2 (2 h). 85% T
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R, HE LG R8P
th, ARANGEIFRATEIE, L,
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B NS KE S, AIE 20 C,
125 3B . ARG B B i STt AT
o2, K fs 4T o m s AN B # )
Kdud, F#ATE, IRFREA
4um B9t A . FUE R sy Rk
40 CHYBAKF, VLEFAL, F A
IR LB IeAL, VAR K 6P
Fo T M, KRB, A AN 60 C
WA P, BAT MM EIAL IR, g

ik B tRFAE. REBRGE &
HFREe ik, FEFRTRA,
VAG G B 0 AR )

AR -FROoFRE: 44, &
BB 540 B ANFRAR A i T &
%7820 min, RGBS ANIRRE BLE R
I 2% 20 min. #TF %k, REED
RAAANFTKTEE T 5min, K TEE
II 5 min Fe/RAR 54K 75% 69 LB IR
5min ¥iZ, REH A RKE, v
R I e W S LY e 2
&, ¥R BANFARF LR L E 3~
5min, M #AT A RKEK. oL
12, e A RHTIAE, RE,
Fdn B AANARAR S 5K 85% A= 95% #5
JE T BE T & 5 min SATBLK AL 2R, dE
EHNFLAFRY R E. ®RE, ¥
FAAANTKCEE T 5min. L/KTEE]]
5min. LK ZEEIIS mine —F 3K |
5 min A= =% 3 [ 5 min &AL R,
AL ARG AATHE., TR b
AFRE, HFHATIMENEK, HE
& Fa A B AR,

FLO-ERERE: ®BAF,
S R ARNRRR B S R [
7298 20 min, 42 A ARNIRERA BLEE A
B 11 & A28 20 min, R H K
PRRENT K CEE | FiZ 38 5 min,
BEHANFKCE] +iZ# 5 min,
R G AN 5 L T5% T BRI A
5min, REHATH KKK, ET kR,
BB ANTUEBGEREERT,
EBF1E) A 1-5 min, X2 2L RS,
HERFERLE. ¥k zbek 1%
$ER B 10s, 2B A H kKM
ik, RE, B R Bz AR AR
Fouf ek d 1-5s, BAFHKLE
F w4 K CBE o #EATIRGR BLK, &
¥4 5s, 2s, 10s, REASF 4 M
HATEH. K 2T A9 KL
32 5 min &, AE P EEATIE AT
. ZRERFRE, FHATRME
B, REFoirEE.

BERBRERE: 44, #&A
B0 B AR R R R B S E 0 R
[ (20 min). ZRPR A B 35 i 9 i 11
(20 min). /K ZEE T (5 min). ALK
LBz 11 (5 min) ek AR5 20 75% T B
(5 min), REHATH KK, EF,
A NG R P IZA S5 min, R
AR, BRETIR, ERMET

FEH| R EA2L B A R4 95% T
B AT, AL K LB A —
FORAAT AR SR FEAL. R,
B h mNTHG = F Ry ERL
5min, BALA FHAERASHTHE., T
mERF R, B AT R ET A,
IR Ao AT BAE.

OARSI 343 : &/ B FrE X £
R F 4 (OARSI) 4“3k B @ B4
A9, MEARIBATHREY
B AT L AR B AR
FEALE (65 ). MEAT T (-1
o) RPREEMEHAZE (-89 ).
BREmBYFRAKE (30 ). AA
B R (-30), k6 RiTf
h & RIFo)E, AmiFREs, Ea
AZHRTFRXPT KAREEMAT,

SCRTSE YL RE & PCR MM K B % 3£
TEEFHL Hb BFEFRIE: a4, £
BRI LS E R Ry, RE
1% B Trizol ZL MR 40 47 tm sy FF EAT 4 3%
. ETR, AAN02mMLAS, &
iRty % E 3-5min; EER T
12 000 r/min & = 10 min; /)~ 334
L ERARGEAS B —ANFT ) L5 mL B
TP, BEIRE|F R EAT EER,
INFRARE S ABE, B4 B -20C
# F 20 min; K5 AK VA 12 000 r/min
Bu 10 min, # EFHREF A
1 mLARAR 4L 75% T B3 vk &I,
vA 12 000 r/min & & 5 min; % # b
Fk, BRI AT 3-5min, KER
% -F 50 mL 44 DEPC /K ¥; 4 -80 C
RAGFR . ARIER A FXA &5 B
VAT R AE L3R VAGEAT CRNA, 5,
F) ) 1 K PCRAXHAT R A2 & PCR (K
J % Kok k ), 12 AceQ® gPCR
SYBR Green qPCR master mix #4755
F B, vAGAPDH A A A, @it
RIE i KA 3 W & R FrE 4R,
J£4% A ABI 4 DataAssist™ v3.0 #A44,
1R 279 ik AT R . L,
ANCt= F 277 K20 (Ct B ey AR -Ct %
FIE )-xTEB (Ct B 49 LB -Ct %
FILE ). AXEE A7) LFK 1.
15 F2MEIBIT F X KA
FAE A 4n iR 8] 25 T 1(intercellular
cell adhesion molecule-1, ICAM-1), A
92 350 B F BLARAR R A% A 1 11(tumor
necrosis factor superfamily member
11, TNFSF11). ‘B #4878 0 fo & X B
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(myelocytomatosis oncogene, MYC). <1 | Hub EES5HNEEE PCR 51455
Janus i B 2(janus kinase 2, JAK2) & %R 35 (5-3) Jr BT (bp)
B A& 6 0y FR AT AL, GAPDH F GAC ATC AAG AAG GTG GTG AAG CAG 120
16 Bt %4 1% A GraphPad GAPDHR GTC AAA GGT GGA GGA GTG GGT
i a N oo sy CAM-LF AGG TAT CCA TCC ATC CCA CA 209
Prism 9 3R HATHIEHT, T EFTH  camar GCC ACA GTT CTC AAA GCA CA
VAXts AT X 2., LI AE Kt TNRSFILF AGC CGA GAC TAC GGC AAG TA 208
A . . TNFSF11 R GCG CTC GAA AGT ACA GGA AC
AT e 4L o 2k B 4 >
B R 7 2L 18] 6 S A HEAT PR AR, MYC F CGA GCT GAA GCG TAG CTT TT 170
P<005 A EZFAHEEMBHENL., ZL MR CTC GCC GTT TCC TCA GTA AG
PR S E AL K S JAK2 F AGA TAT GCA AGG GCA TGG AG 205
$/ﬁﬁ-%7f{£6€a M BAR S 24 JAK2 R GTC AAG GAT TCG GGA GCA TA
St FERFH, IL-6F CCG GAG AGG AGA CTT CAC AG 161
IL-6 R ACA GTG CAT CAT CGC TGT TC
2 Qﬂ:% Results FyE: GAPDH Jy s —3- BRI AURE: ICAM-1 4RI RGP 43 1 TNFSFLL JyfHgs PR A IR~ e A0 SR 1k

21 fREBXPRNEFREER

xt GSE55235 #44% & F #9 10 ] F K7 124
K& HF 10 B4 R ABE 6 KB KA
BABRATEZF AR B A7, BT Rk P
18 4 i KR IE /& ) T 0.05 H LogFC #9
WITAKRT L9 27 AE, 2337
964 /> £ 73 H, Hd .45 366 /> Lk
PR A A 598 N~TFHAR, El14£
FRZEARKLE, B2hLERpRE 3
ER#AE,

22 REFIBXTNEESHBEEX
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