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KHEESS RNAMIR22HG i RNA-9-3p {49 R 1i
A AR Be 55953 1 ™ s R 5 i AH S Pk

PAD'E EUN /SR S R E
BB . HATPEER, B4ws, n=4, )
AT B A TGN R 5T & LI 410 H (20YFZJ0063)
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HWE BB 50 KRGS RNA (IncRNA ) MIR22HG FI43 RNA-9-3p(miR-9-3p) 768 515 48 (OA )R A LI i 223k K 590
T EARE A, Ak BEE 202041 10 A & 2021 4F 10 ARG 7o 17 P 25 2 Be 2 OA s A 120 1), 7E R OA 4., 60 5]
A S N TREAE Ry o R 5 R FH S B 206 Sl 308 7 53 SR A5 T8 20 7 (qRT-PCR) Kl 1L ¥ IncRNA MIR22HG Hl miR-9-3p [1)3&
FKIKE s Pearson 43 HT IncRNA MIR22HG Al miR-9-3p AYAH SEE LR — 3 5 IUBEARAEL (VAS) W43 L € R AN AR 5 g e OG5 3T
A3 (HSS ) LA S PG 4 F FLAE T W R R 2 B O RABET LML 1 2R (WOMAC) 43 I AH Ik 5 221 32 i AR A ik (ROC) i 28
53 HT IncRNA MIR22HG Fl miR-9-3p X} OA ) IZ Wil . 25 OA ALY I3 ' IncRNA MIR22HG ik 7K I 25 55 F X4 B 41
(1.48+0.25 [£ 1.01+0.22) , miR-9-3p [ &35 7K F- i 3 Ik T X B £ (0.72+0.13 Lt 1.05+0.12) (P<0.05) ; #1 5&H: 43 BT 7R , IncRNA
MIR22HG I miR-9-3p (1 2 35 /K - 5 17 A0 56 ¢ 5 (P<0.05) s KL IV 22 1fil 75 IncRNA MIR22HG [t 635 7K . VAS P43 \WOMAC 3T
B FEE T KL MHMKL 12, KL W8 EE T KL 1 9(P<0.05), KL VLI # miR-9-3p B9 kK F-  HSS 4 K T
KL M AMKL T2, KL M 2% 8248 T KL 1T 2% (P<0.05) ; 0A %5 A IncRNA MIR22HG 132157k -5 VAS 4> . WOMAC 4334
IEARE, 55 HSS T4 2 5AH XE (P<0.05) s miR-9-3p A /KF- 15 VAS 43 \WOMAC P43 2 GG, 5 HSSIF4r & 1E *ﬁa@( P<
0.05) ; —H A2 Wi Y AUC & T° IncRNA MIR22HG \miR-9-3p H M2 Wi ) AUC {H (Z=2.22, P=0.012;Z=1.43,P=0.025) , &1
OA i A LI 7 IncRNA MIR22HG 335 7K 7 b FH i , miR-9-3p Tk /K T i AL, 3 5 OA Wi /™ & A5 BE 25 U0 AH 6, Exu‘
OA HAT —E M2 Wi A .

EEIR EETR;  KEEIRESAS RNA MIR22HG;  f# RNA-9-3p

Expression of IncRNA MIR22HG and miR-9-3p in serum of patients with osteoarthritis
and their correlation with disease severity
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Abstract Objective To investigate the expression of long non-coding RNA (IncRNA) MIR22HG and miR-9-3p in serum of patients
with osteoarthritis (OA) and their correlation with disease severity.Methods From October 2020 to October 2021, 120 patients diag-
nosed with OA in Nanchong Hospital of Traditional Chinese Medicine were selected as the OA group, and 60 healthy people with physi-
cal examination as the control group. The expression levels of serum IncRNA MIR22HG and miR-9-3p were detected by qRT-PCR;
Pearson method was used to analyze the correlation between IncRNA MIR22HG and miR-9-3p and their correlation with VAS score,
HSS score and WOMAC score; ROC curves were drawn to analyze the diagnostic value of IncRNA MIR22HG and miR-9-3p for OA.Re-
sults The expression level of IncRNA MIR22HG in serum of OA group was greatly higher than that of control group(1.48+0.25vs.
1.01£0.22), and the expression level of miR-9-3p was greatly lower than that of control group(0.72+0.13 vs. 1.05+0.12)(P<0.05); corre-
lation analysis showed that the expression levels of IncRNA MIR22HG and miR-9-3p were negatively correlated (P<0.05); the expres-
sion level of serum IncRNA MIR22HG, VAS score and WOMAC score in KL grade IV were greatly higher than those in KL grade IIl
and KL grade I, and KL grade Il were greatly higher than KL grade II (P<0.05), the expression level of serum miR-9-3p and HSS
score in KL grade IV were greatly lower than those in KL grade Il and KL grade Il , and KL grade Il were greatly lower than KL grade
Il (P<0.05); the expression level of IncRNA MIR22HG in OA patients was positively correlated with VAS score and WOMAC score,
and negatively correlated with HSS score (P<0.05); the expression level of miR-9-3p was negatively correlated with VAS score and
WOMAC score, and positively correlated with HSS score (P<0.05); the AUC of combined diagnosis was higher than that of IncRNA
MIR22HG and miR-9-3p alone (7=2.22, P=0.012; Z=1.43, P=0.025).Conclusion The expression level of IncRNA MIR22HG in se-
rum of patients with OA is greatly increased, and the expression level of miR-9-3p is greatly decreased, they are closely related to the

severily of OA, and have certain diagnostic value for OA.

Keywords Osteoarthritis; LncRNA MIR22HG; MiR-9-3p

=TI R (osteoarthritis, OA) J&F & WL &
IRATHEPRMG Z — , HAR SR s B Rk, 3 T
B R E R N . OA s AR BRI 5 11
PR E KA, B A E 00, 52 ma 2 80 H
15% 1 60 % LA L (248 N H i 50% . R, 5%
5 OA M KA L WAr B W%t OA MIGYT +4r .
KA E 45 RNA (long non-coding RNAs, IncRNAs)
YR — AT TR K BE R T 200 AU E 4 % RNA, C 8%
HESE 5 ZFhBs i) & B A G, Ok 2 i i o
FW], Kt IncRNA 7 RIXTFOAE T, 25T
OA I & 1 & JB™ . MIR22HG 2 i i & 30 1Y — Fil
IncRNA, 8% & 3 5 V7 298 i 19 & 26 Rk e Ay oG,
58 &I, MIR22HG 1652 3 i OG5 Jeig b i 3%
PP, miRNA 2RSS /N3 RNA, 0] LUV 5 20 il
By HE5E A AR T . miR-9-3p & ELA Z #h I ik
1) miRNA , 76 40 J 5 AE 3455 DL K A il e o 56
SR RAEAE R . A PSR IE S miR-9 7E OA Th ik
ik, 02 OA WV TELE Y I T . B L4 DU IncRNA
MIR22HG Fl miR-9-3p A AE5 OA By & 4= K JR A7 1E
BRZR o SIS 30 2 A OA 55 5 (e B ARG 25 1L
IncRNA MIR22HG F1 miR-9-3p Y % ik 7K F , 8 i+
IncRNA MIR22HG Fl miR-9-3p 5 175 /™ 5 A2 J& (1) A1
Ktk
1 BERS5HE
1.1 —AR HEHE20204E 10 H & 2021410 H
FE TR T R BE BER 2 OA I A 120 f41], o OA
4, R FH B LB 2R IE R B AR B 3 60 151 2 X R
M. ML GFL N OAR AT E R AT

KT H PR OCTT 98 (KL) 439, T St B3 WL AN T] )
B R BRAR S AR 2 B R TR o AR KL 4%
I3 T BNV 9, ABF5E OA s A K 11 9% 34 441, 1 31
DB PR B AR A 5 9 42491, B G 4=
b D982, 3a ik, mIBRAR %S 5 IV 9% 44 5], 5& 75 ]
B ZE s BE AT R A B B RHE 4. mh e
2530 35 g FT T P R R B A B 51 4 TR AL IE (AL
2020-0812) , A7 9 A X J116 IF 2 8 s W 2 45 .
GARRIE : (DFFH OA 2T BIR YT T8 B 12 W 445
HE S ()55 OA MY I R FSEAR 212 Wibn o 5 (3) £
TEB S BRI 1L A o HEBRPRE
(1) Al b A 5 g Al 5 S MR e 2 5 (2) R A RS
A4k M T RELAN 3 T 2 (3) B A B
B RS VEBNG 5 (4) 0 N A R i 50N 0 2
RERRAS , IR A A E AN I . — PRt i 2 5
TG 2438 X (P>0.05) , BA A ek, Lk 1.

R BRI R(OA) G R X B — B OR UL

mp g o o
(% ,x +5) (F 1)1 (kg/m®,% + s)
MHRLL 60 57.2546.20 35/25 25.32+4.23
0A 41 120 58.05+6.68 74/46 26.41+4.66
t(ME 0.78 (0.19) 1.52
PE 0.439 0.666 0.129
KL D% 34 57.2446.50 1915 26.32+4.56
KL W% 42 58.12+6.70 28/14 26.41+4.66
KLIVg 44 58.62:+6.80 2717 26.49+4.74
FOP)E 0.41 (0.93) 0.01
PE 0.663 0.629 0.987
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1.2 4 FE X OA R A ZE 17 905 455 8L 3 4y
(VAS) & [ REFp MRS B I OG5 PF 43 (HSS) 75 %
KW RN 22 I 7 R K2 B O T e 4 BT Ak i R
(WOMAC) . VAS 434 0~1043, 043 Jo ¥ , 3 43 LA
AR, 4~6 20 P B2 M BRI , 7~10 2095 A
PR ME 2L, o0 B g ™ 5 HSS P43 43 R 5 A4
%, 311100 41, >86 ML TS, 75~85 F R 4T, 60~74 K
1, <60 K2, S E LA™ B s WOMAC P42 G
TR AR RN T RE = AN TR A, A 24 4 [R)
FEAN RSB A O~d , A G e 2 E

1.3 IncRNA MIR22HG #01 miR-9-3p 7K F #& iUl 75
& OALDIR AT ARG 2 R R, X B2 TRk
2RI 2 B K I 3 mL, B0, 20 S 13 B
I3 T80 “CAtHAf, ik fo S 52 VR il i S 9 . R
TRIzol i F] (525 Invitrogen , [ SCHIAE YR A TR
23 ) BB Y AY B RNA . ff ] SYBR Premix Ex
Taq i 7 & (525 DRRO41A, H /K Takara 23 7] ) X 43
B RNA #6170 %% 55 . {41 SYBR Green PCR Mas-
ter Mix (585 CD-06271-ML , 27 40 i A= Wy R A PR
8RN FESE G E it PCRAX (32 [F ABI-7300) Hr iff 47 5%
A 9 F 10 A S R G Wl XS (qRT-PCR) o LA
U6 Fll GAPDH YE R SRR IE . =35 FRIKIKF-H 2744
PG ABFSE T qRT-PCR (5 9 F51 103 2
B, g1 R i A B B B AE ) TR A BR A
A

&2 qRT-PCRHIYFH

AR IS4 -3 BiE 514 5'-3"
IncRNA  AAGTTGGAGAGCCTTT-  CGCACTATGGTGCCA-
MIR22HG  GCCC CATCT

miR-9-3p GCGGCGGATAAAGCTA- ATCCAGTGCAGGGTCC-

GATAAC GAGG
(U3 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGC-
GT
GAPDH  GGAGCGAGATCCCTC-  GGCTGTTGTCATACTTCT-
CAAAAT CATGG

4 IncRNA 4 K 4 I 40 i3 RNA, miR-9-3p 4 fif RNA-9-3p,
GAPDH >y Hyifi 8 - 3- ol 1 ot S g

14 SitZEAHE BB SPSS 25.0 #4F5¢
B THREE & £ s Ko, L LUBCR FH AT AR AS ¢
x4 43 B 5 — 2 8] 9 Le R F LR 3R 22 43 #r , i
— 25 W LR FH SNK-g K56 185088 AL 8] (%)
FoR AN R K8 . R H Pearson 15 53T
OA Ji5 A I3 7 IncRNA MIR22HG Al miR-9-3p () AH
KMV S =5 5 VASTE43 (HSS 43 Al WOMAC
ST SRR AR M s 2R A ERRAE (ROC) T 42 43
HF I3 5 IncRNA MIR22HG Fl miR-9-3p Xf OA Y12

Wi . P<0.05h2ESA 5= L.

2 #R

2.1 OA EFIxtER 4 I 7& # IncRNA MIR22HG #A
miR-9-3p B R IE K FE LB OA 41 1Y ML ' In-
cRNA MIR22HG 235 7K1 I 35 5 T X R ZH , miR-
9-3p (Y A K ik E AR T X HR AL, 3 22 A Seit2F
=X (P<0.05)., WFE3.

R3  OA AN IR LT IncRNA MIR22HG \miR-9-3p 4

PRI He R i+
2H 51 %% IncRNA MIR22HG ~ miR-9-3p
XJREEH 60 1.01+0.22 1.05+0.12
OAH 120 1.48+0.25 0.72+0.13
2 12.36 16.46
P{E <0.001 <0.001

1 : IncRNA K AEIE TS RNA , miR-9-3p Jy i RNA-9-3p.,

2.2 [ % 9 IncRNA MIR22HG #1 miR-9-3p & i%
KEREXME AT e R W, OA 415 A I
i 1 IncRNA MIR22HG Fll miR-9-3p ) & ik 7K F &2
MK K FR (r=-0.44,P<0.001) . & 1R .

22
Q .
: .
1.8 A H
= Y.,
p N
2147 RN
& S .
Q .
E .
1.0 1
0.0 0.4 0.6 0.8 1.0 1.2
miR-9-3p

1 17 H IncRNA MIR22HG Hl miR-9-3p F 1k /K A Xk

23 REFEERENEMN OA R AMLE S IncRNA
MIR22HG #1 miR-9-3p RiA/KF L KL V4
1# IncRNA MIR22HG 335K 7 18 355 T KL M 2%
KL 1 2% (¢=5.22, P=0.045; ¢=8.39, P<0.001) , KL
I 2 3 1k 7K F i 3 8 T KL 19 (¢=3.42, P=0.001) ;
KL IV % 1fiL 7 miR-9-3p 1 ik 7K 8 2 I T KL 1
KM KL 1 9% (¢=8.31, P<0.001;¢=12.26, P<0.001) ,
KL I 28 5% 3k K i 2K T KL 1T 9% (¢=4.37, P=
0.007). L34,

24 RECEREARENOARF AN VASES .
HSSiFE4r AR WOMAC iE4 KL IVZ4i5 A VAS
PE4r I WOMAC 343 2 2 = T KL 9T KL 1T 4%
(¢=6.68, P<0.001; ¢=9.86, P<0.001 #l ¢=3.84, P=
0.021;¢4=7.36,P<0.001) ,KL Il %55 ASF4r & & T
KL I %% (¢4=3.51, P=0.038 Fl 4=3.69, P=0.027) ; KL
IV 9% AN HSS PF43 i AR T KL 2R KL 1T 2%
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R4 RETEEE AR OAFRAMIE T IncRNA
MIR22HG Fl miR-9-3p 235 7K - [L# /xs

215 1% IncRNA MIR22HG miR-9-3p
KL I %% 34 1.31+0.24 0.84+0.10
KL %% 42 1.45+0.257 0.75+0.137
KL V% 44 1.65£0.26"2 0.59+0.14"%
FAH 18.18 39.82
Pla <0.001 <0.001

7 :IncRNA S K BEEZR A% RNA , miR-9-3p A RNA-9-3p, KL 4
OEKL T HE,P<0.05. @5KL Mk H#, P<0.05,

(¢=5.88, P<0.001 il ¢=10.35, P<0.001) , KL I £ %%
A F 4 8 E AR T KL I 4 (¢=4.75, P=0.003) .
WS,

5 EIECE AN E Y OA WG A VAS TS (HSS PE4
LK WOMAC P43 L5/ (4, wts)

215 BIEC  VASTES: HSS P-4 WOMAC P43
KL T4 34 4.89:045 72.19+7.34 60.12+7.12
KLIIZ% 42 5212056  66.66+7.117  64.56£7.25"
KLIVZ 44 5.78+0.63"2 60.25+7.02"%  68.88+7.66"2
F{y 25.72 27.18 13.62
P{E <0.001 <0.001 <0.001

2 VAS RS8BTy, HSS S 35 R 4% F APk 5 I I O 345 3
43, WOMAC 2y P8 22 R I 1 Wiy R 2 51T RGBT AL R 3
KL MO BT 4

D5 KL T4, P<0.05. @5 KL M2 ELE, P<0.05.

2.5 OA & A I1i%E IncRNA MIR22HG #1 miR-9-3p
RiLKFE S VAS 4 (HSS 4 L K WOMAC i
SEIERMESW ST BN, OA SR A LG
IncRNA MIR22HG 1 & ik K °F- 5 VAS I 4 |
WOMAC P43 4 5 1E A0 C (P<0.05) , 5 HSS -7 &
fAH 5 (P<0.05) s miR-9-3p R ik K V-5 VAS 41 |
WOMAC P43 34 52 71 41 ¢ (P<0.05) , 5 HSS 53 &
IEASE(P<0.05), W6,

£6  OAF M IncRNA MIR22HG Hl miR-9-3p 57K F
5 VASTESF HSSTEAF LA K WOMAC PE43 (1 AH JE P43 B

i IncRNA MIR22HG miR-9-3p
PEIY

rff PiE rfi PAH
VAS ¥4 0.42 <0.001 -0.56 <0.001
HSS ¥4} -0.51 <0.001 0.57 <0.001
WOMAC ¥4y 0.52 <0.001 -0.47 <0.001

s IncRNA J K AEJE 4 i RNA , miR-9-3p 415 RNA-9-3p, VAS
AR SERLAIT 53, HSS by 56 [ RERP SMBHEE BB 15 PP 4, WOMAC Ky
PO 22 IO A T IR I ST RAG BT b 2

2.6 ROC Hi % % #7 Il 75 § IncRNA MIR22HG 70
miR-9-3p Xt OA K2 i it ROC 4k /R, In-

cRNA MIR22HG Fl miR-9-3p i2 I OA & 4 i) ROC i
2k 1 2 (area under curve, AUC) 43 51l 4 [0.89,
95%CI; (0.84,0.94) ] F1[0.84,95%CI: (0.81,0.91) ],
RAKE 5 5 N 87.50% Fl 85.80% , ¥ 5 FE 43 ) N
78.30% 1 91.70% . Wi # Bk & 12 Wi AP ) AUC Wy
[0.95,95%CI:(0.92,0.98) |, H R R e 5 B 53 5]
4 89.50% F177.30% , Hoh — H B AL W1 AUC 5
F IncRNA MIR22HG . miR-9-3p Bh 12 W7 1) AUC {8
(Z=2.22,P=0.012;7=1.43,P=0.025) .
3 itig

OA J& N e DL I 7 505 , I IR 26 B R
S 1 B)) 32 BRORD AN [R) 7™ 5 AR 1 RRE , 72 1 R PR
RETTECE B EER A , OA LU SR PEIR
A7 2 O T TR Bople 7 Sy L A8 | 2 e S R Y
FHUKR SR M4 TG EZEREAT, A
S, BT A A R TT 7 20T LSS 5
FOHERE . PR, SR OA B2 T UL KA YT By 4R
Yitr B HA EENE L

WFFE £ IncRNA 5 OA 09 SR B VIA &, 5 1F
BRI AL, 76 OA 56735 59 2635 19 IncRNA K
2545 1 700~4 700 F1'* . IncRNA 7] LAV #50CE 20 i
TRE R AR | R4 A T R R R O 4
AL OAME R B AEHERERZEMWIER . FRE
HI7E OA %% A ML H IncRNA MIR22HG i 35 i35 3%
ik, IncRNA MIR22HG {31 i 7T R LG 20 A 0 7 A4k
B L T A%, 2 B IncRNA MIR22HG 7E OA K i Hl
Hil v &5 T EEAEHT, MIR22HG 78 OA &35 #0H
ot ek, TGS OA I AY T ZE K 2, MIR22HG i
i PTEN/AKT 3 8% fie i B f [1] 78 57 T2 ffd (BMSCs )
B AT . AR KB ST K B, OA 41 AY LT P In-
cRNA MIR22HG 119 & 3K /K - 8 3% & F X B 41 5 KL
IV 4% 1fil. 3% IncRNA MIR22HG 135 7K F . VASTE43
WOMAC P4 & T KL MM KL 02, KL %%
S T KL 9% KL V205 AR HSS 1743 i & IG
T KL WKL %%, KL 405 AT B & KT
KL 11 9%, #2278 VASTE4r . WOMAC 438 5\ HSS 1
A3 AR, OA I A9 1% 8 7™ 5, IncRNA MIR22HG 1Y
FBKF5H OA = HERLEEA G, MIR22HG 1K 57K
R, OA SR KL AT GUgfR E , 55 Al IR AARAE # A
5 OA i AL 7 IncRNA MIR22HG £ % ik 7K F 5
VASPES; \WOMAC PF43 ¥ B IEAHOC, 5 HSS 1P/ &2
A 56 3 #2758 IncRNA MIR22HG 5 OA %5 A 9% 1%
FEHE AR EAFEER R, 0T LIAE I PEAL OA J5 15 19 1 7
G/ LIzt

MicroRNAs & —F/INE 5 BE PR SF Y RNA, 81
Sk AT LR 9 55 40 X BT A% AR Ak B S, A
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LAk R RE &R | ARE SR AUV . miRNAs 5
OA M & it A, an-a AR AR DA Sl MRS
K WFFE R miR-140 \miR-9 Fl miR-146a 7515 %
RESBETREEZNEN, 5IEFNALUHELT,
TE OA i N B 440, miR-140 . miR-9 A1 miR-146a
B 3k B R IR AP . B ETRYASE B, & B miR-9
I8 o B 2T A 20 A T 1 40 I Y NF-kB1-RANKL
I P OC 4%, BRIk 2 4h , MIR22HG i i 1
miR-9-3p/ADAMTSS il [ 2 5 I 15 40 i 34 5 L 0 1
I B FGRAE Y . AR, OA 4 miR-9-3p
{2 R K B I T3 BR 4 5 KL IV 9L 7 miR-9-3p
Bk K B F KT KL WMZ0M KL 1T 4%, KL M4
FEE KT BT KL 1T 9%, #7R miR-9-3p 1Y # ik
IKOFHRA, OA $2 45 KL A3 gl T, 567 S R AARAE ik
W1 s miR-9-3p Rk KT 5 VAS 453 \WOMAC 1143
B RO OC, 5 HSS PF 43 5 IEAH G, R W] miR-9-3p
E—ERE 25 0A KA, miR-9-3p #ik 5K
55 7 SRR B YA G

WE 5% 45 S 7R, OA 41 9% A IfiL 3 ' IncRNA
MIR22HG 1 miR-9-3p i FRIA AR AR, 3R
W= FH LM 25 0A M kA, ZH A2 AUC
Tk 2 Wi A, HE I IneRNA MIR22HG Al
miR-9-3p Xf OA (2 W A — & I i -

25 LT , OA 5 A LS ' IncRNA MIR22HG 3
KK 5B B I, T miR-9-3p 6 ik 7K - i 3 FEAIK
THRIKBE AR, ZF 5 1E " H1 R % ) A
%o T OA BIFEFIPLEI L & 2% WF IR 45 A 7
TN B 58 AR SE
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