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ABSTRACT Objective:To investigate the molecular mechanisms of synovial lesions in steroid-induced osteonecrosis of the femoral head
(SONFH) . Methods : DRNA sequencing( RNA-seq) and bioinformatics analysis. The hip synovial tissues were collected from patients with
SONFH (3 ones) , hip osteoarthritis( HOA) (3 ones) and femoral neck fracture (FNF) (3 ones) ,respectively, during the total hip arthroplas-
ty for RNA-seq and bioinformatics analysis to screen the core genes of synovial lesions in SONFH. (2)Synovial tissues detection. The hip syn-
ovial tissue specimens were divided into SONFH group, HOA group, and FNF group based on their sources, and then were sectioned and
stained with hematoxylin-eosin ( HE ) for observing the morphology. Furthermore, the relative mRNA expression levels of core genes of
SONFH-triggered synovial lesions in the hip synovial tissues were detected by using real-time quantitative PCR( RT-qPCR) ,and the relative
protein expression levels of core genes of SONFH-triggered synovial lesions in the hip synovial tissues were detected by employing Western
blotting and immunohistochemical staining, respectively. Additionally,the target cells of SONFH-triggered synovial lesions were detected by
immunofluorescence staining. 3)Cell validation. The rat synovial fibroblasts( SFs) were cultured to construct a synovitis-cell model ,and the
expression of core genes of SONFH-triggered synovial lesions in blank cells(blank cell group)and synovitis model cells( model cell group)
were detected by using RT-qPCR and Western blotting, respectively. Results: (D The results of RNA-seq and bioinformatics analysis. One
thousand and one SONFH-triggered hip synovial lesions-associated genes were screened out by analysis on differentially expressed genes
(DEGs) in hip synovial tissues from different patients,and they were all related to immune response and exosomes, with interferon regulatory
factor (IRF)4 and IRF7 identified as the core genes for SONFH-triggered hip synovial lesions,both of which were the key transcription fac-
tors in participating in type I interferon responses. @The results of observation on morphology of synovial tissues. The result of HE staining
showed that,in FNF group,the hip synovial tissues presented with a normal morphology , without cell proliferation, hypertrophy , or interstitial
edema;the hip synovial tissues in HOA group exhibited cell proliferation, with a small amount of neovascularization and cell aggregation;
while the marked changes,manifesting as a significant increase in cell proliferation and aggregation, with the neovascularization, were ob-
served in hip synovial tissues of SONFH group. @ The results of detection on the expression of core genes of SONFH-triggered synovial le-
sions in synovial tissues. The relative mRNA expression levels of IRF4 ,IRF7 and interferon-a (IFN-a) in hip synovial tissues were higher in
SONFH group compared to FNF group and HOA group( P =0.000,P =0.000,P =0.000;P =0.001,P =0.000,P =0.036) , and were
higher in HOA group compared to FNF group( P =0.000,P =0.000,P =0.000). The IRF4,IRF7 and IFN-o proteins were highly ex-
pressed in the hip synovial tissues in SONFH group. The relative protein expression levels of IRF4 ,IRF7 and IFN-« in hip synovial tissues
were higher in SONFH group compared to FNF group and HOA group (P =0.001,P =0.000,P =0.000;P =0.000,P =0.014,P =
0.000) ,and were higher in HOA group compared to FNF group( P =0.002,P =0.005,P =0.000). @The results of detection on target
cells of SONFH-triggered synovial lesions. The relative protein expression levels of IRF7 and cadherin-11( CDH-11)in hip synovial tissues
were higher in SONFH group compared to FNF group and HOA group(P =0.001,P =0.000;P =0.000,P =0.001 ) ,and were higher in
HOA group compared to FNF group(P =0.001,P =0.000). The SFs were identified as the target cells of SONFH-triggered synovial le-
sions. (3 The results of cell verification. The relative mRNA and protein expression levels of IRF4,IRF7,and IFN-o were higher in model
cell group compared to blank cell group(P =0.001,P =0.002,P =0.000;P =0.001,P =0.007,P =0.000). Conclusion: The synovial
lesions are closely related to immune-inflammatory responses in patients with SONFH. The SFs may be the target cells of SONFH-triggered
synovial lesions,with IRF4 and IRF7 as its potential targets.
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RS 3HABMXTRBEAATFRIBATEF 7 MEREMES || HERENREE

21 53 FEA /151 THEREF 7(xzs) LRI 11 (x £5)
JicB S T 3 1.000 +0.062 1.000 +0.038
Wi R RA 3 1.950 +0. 081 1.359 +0.065
RS LR EA 3 2.586 +0.137 1.833 +0.246
F {4 65.589 82.779
Py 0. 000 0.001
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®6 ARBEMALEBRZOCERIHESE PCR 555

SN AR LG I9FEI(5" -37) NS -37)
TR N T 4 CTGTGGTTGTGCTGATGGTG TCACTGTAGGAGCCCTGCTG
TP F 7 CTTCAGCCCCAGAGACAGTG CTCTGCTTTCACAGCCATCAC

THR-« CCTGTGTGATGCAGGAACC TCACCTCCCAGGCACTGA

I -3 - A GGTGATGCTGGTGCTGAGTA GGAGATGATGACCCTTTTGGC

R 2ARRBERTEARPFRRATEF 4. FREATEF 7 MTFHE-o B mRNA B RIEE

51 AR/l THRERMATET4(xxs) THRERFATEFT(xxs) THHE-a(x £s)
g =gl el 3 0.520 +0.051 0.514 +0.027 0.629 +0.091
(e RIIE] g 3 1.469 +0.055 1.556 +0.134 1.488 +0.031

1y -12.59%4 —7.604 -8.896

Py 0.001 0.002 0. 000

RS 2HAAXRBERALARPTFRAZEATEFI4FRARATEF 7 MFRFE-« WEABEXNRIZEE

2451 AR/ THRERTET4(x+s) THREAVETF 7(xzs) THH-a(x£s)
75 A A 3 0.560 +0. 047 0.403 £0.038 0.577 +0.051
RN 2] 3 1.190 0. 108 0.920 +0. 170 1.126 £0.025

i -9.289 -5.138 - 16.668

Py 0.001 0.007 0. 000

IRF4 J T4 285 8 T 4, IRF7 J 48 2 4

WHF 7, IFN-o 4 T4 Z o, Bractin 1 p-Hl

FE L D5 AL, @ WAL .

EY 2 AXRBEATEARTTREFFET 4.
FHEASET 7 MFHE-o BAREEAR
EQ i R ) 4 R

B W SRS O I R TR e RN, T
AR F R B SR W I BT 2 4 AT
WA R -6 a1k R A i 4 A R T e
SEREFID A AL L FRATTE e R T A R R,
S O RO B e YT SR A5 A L, SONFH. /i 3%
RO B3 A 5 e S s A S AL

J B, SONFH £ 25 5 56 717 Wi I 14 36 [H 3k S 2%
TRMBE WG REAENRES, XU
SONFH 15 BEp AR & A (A FLAL 1 -5 JE At 79 ol o 7T
fEsC AN, ONFH 25 3805677 J& [l 38 50 Fn i
SLACHIRAE AR EOCTT R AIRI T R, A
i 56t SONFH 5 i 742 1) AH 5 R, 3kt oo i B Sk
BB AT 45 R AR, BRATNABE L R
VIR 1 T A A A SRy 5 R

ARWFFE K I, SONFH ¥ g AR AH G HE P 5 T Y
TR A5 30 5 T8 S % FR ), 3 R = 7 A
rohgent SAuAM R e R &Y, 1 MTHREFS
i SONFH 8 [ A8 5 G R AE S 22 [ (1) — A~
FHE R, TR 5 e R g 28 50 Fad 1 fe e
RYEGAEFYIE R . PR LA 5] & — &5
FPE N, I A S B Z MR R . T BT
WEE TS 5 A0 A IG5 U8 T 08 I A
FERE, BEMS T T K i R E T F M1 IR 7 B B
X AR T IFN-o & —Fp e iy T AT 4
BT IEAN N TR R 5 SR G B AMB AR
ok B Z RS RS B S A BT KM
WA OB . SM A S A mRNA  microRNA Hl 2
FUT, 5 2 R 19 AR LTI 56, EPT IR Fk  RAE
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TR ML A R AR LA 5 1 3 h R AR
SONFH {1 iy A% 3 2 DA G 28 RAE 1218 S R AE , T
T AN M S AR T RE S 5 Hrpr

IRF4 [IRF7 j& [ BT RF A 7, EN1REE 15

S TRIFHFEI ™ . IRF4 IRF7 j& SONFH ¥ 5

ORI, TRFA 76 1 BT 77 4R Toll K724

G il S AR B E T 40 Mo Ak R B O B AR

FHPE L IRFT S 1 B4 36 38 D5 3k 1 S B

PR AT A G088 40 M6 1) 43 A 6 7 L R 8 95 TR

SRS T VSRR R IRFT p A R WA

£TYEAM N AL PN B 22 B 48 i 23 204, AT REAE SONFH. 3 i

AL A BN 2 3 . Tateda 251 B 5% & B, 10

il TRF7 #Y 35 #4 7 & 2% F I SONFH #y ™ 5 2 )

CDH-11 J2 {5 [ pl 2T 48 240 1t i 4 S e 54, CDH-11

7. SONFH 55615 15 5 b g 22 3 , U6 T 8 Jl 2T 24 240

Jfn] BE & SONFH T 55 4% ) S 200

ARWFSE 45 R 2 0], SONFH 1§ JIE 95 748 15 4 93 4%

i SIS R U, 0 M AU 2T 46 4 RT E & SONFH i

JELS 72 1) 5 241 L, IRF4 F0 IRF7 7] fE 2 H v 7E 1
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