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[ Abstract] Objective To screen for long non-coding RNA (IncRNA) molecular markers characteristic of
osteoarthritis (OA) by utilizing the Gene Expression Omnibus (GEO) database combined with machine learning.
Methods The samples of 185 OA patients and 76 healthy individuals as normal controls were included in the study.
GEO datasets were screened for differentially expressed IncRNAs. Three algorithms, the least absolute shrinkage and
selection operator (LASSO), support vector machine recursive feature elimination (SVM-RFE), and random forest
(RF), were used to screen for candidate IncRNA models and receiver operating characteristic (ROC) curves were plotted
to evaluate the models. We collected the peripheral blood samples of 30 clinical OA patients and 15 health controls and
measured the immunoinflammatory indicators. RT-PCR was performed for quantitative analysis of the expression of
IncRNA molecular markers in peripheral blood mononuclear cells (PBMC). Pearson analysis was performed to examine
the correlation between IncRNA and indicators for inflammation of the immune system. Results A total of 14 key
markers were identified with LASSO, 6 genes were identified with SVM-RFE, and 24 genes were identified with RF. Venn
diagram was used to screen for overlapping genes identified with the three algorithms, showing HOTAIR, H19,
MIR155HG, and NKILA to be the overlapping genes. The ROC curves showed that these four IncRNAs all had an area
under the curve (AUC) greater than 0.7. The RT-PCR findings revealed relatively elevated expression of HOTAIR, H19,
and MIR155HG and decreased expression of NKILA in the PBMC of OA patients compared with those of the normal
group (P<0.01). The results were consistent with the bioinformatics predictions. Pearson analysis showed that the
candidate IncRNAs were correlated with clinical indicators for inflammation. Conclusion HOTAIR, H19, MIR155HG,
and NKILA can be used as molecular markers for the clinical diagnosis of OA and are correlate with clinical indicators of

inflammation of the immune system.

* R AR ST H ([ SRR FS I H (No. 2022AH050449) . TR 45 124tL 1157 BIE A BA (e AA I (2019)15) . ZRIE & EXME T AR
FABIEH (CPEZ R A (2018)11°5 ) A HIEE 25 AT H (PR 25 & Ak (2018)23°5 ) K BY
A AFEVEH, E-mail: linjianahzy@126.com



900 PUNT S22 (B2 )

5 544

[Key words] Osteoarthritis

markers Immune inflammation

B KR (osteoarthritis, OA ) J2 M P 51 A FIFkpe
M EZHHZ " OARWIZWTIRXE, HATXOARIRYT
FRTE IR 22 M 245 ) RN ARG B AR, -8 11 ‘fﬁ
HYEE YIRS R AT O AR SIS W A 7 B E 25 X

K4E9E 4TS RNA (long non-coding, lncRNA)E{(E
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Machine learning strategy Diagnostic
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Table 1 Information on the gene datasets

Number GEO dataset Platform documents NC OA
1 GSE43270 GPL8490 18 23
2 GSE51588 GPL13497 10 40
3 GSE117999 GPL20844 10 10
4 GSE169077 GPL96 5 6
5 GSE48556 GPL6947 33 106

Homo sapiens”

NC: normal control; OA: osteoarthritis.
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Table2 Specific gene primer sequences

Gene Forward primer (5'»3") Reverse primer (5'->3")

GAPDH TTCCACCCATGGCAAATTCC ATCTCGCTCCTGGAAGATGG
MIR155HG GAGTGCTGAAGGCTTGCTGT TTGAACATCCCAGTGACCAG
HOTAIR GGAAAGATCCAAATGGGACC CTAGGAATCAGCACGAAGCA
H19 TGATGACGGGTGGAGGGGCT TGATGTCGCCCTGTCTGCAC
NKILA CTGTCGGGGACTGGTGTATT AATACACCAGTCCCCGACAG

GAPDH: glyceraldehyde-3-phosphate dehydrogenase; MIR155HG: MIR155 host gene; HOTAIR: HOX transcript antisense RNA; H19: H19 imprinted

maternally expressed transcript; NKILA: NF-kappa B interacting IncRNA.
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Fig 1 Eliminating the batch effect of the data with combat function

A, Five data sets before normalization. B, After normalization of the five data sets.

-lg (adj. P. Val)

B 2 51 iR ERRIEIncRNAX L
Fig2 Volcano plot of differentially expressed IncRNAs in the five
datasets
Black represents all differentially expressed IncRNAs, red represents

IncRNAs with log,FC>0, and green represents IncRNAs with log,FC<0.

A Fadj.P.Valfl /MU R 25 57 Rk bk il 3, K P adj.P.
VallH £ 22 7 R A & W F I HT101M IncRNA, WL3K3,
2.2 RIEMIncRNAS FHREY KT IE S IHE
12 3R R L Y 1051 22 S Inc RN AFEA TR 1],
HALASSOR LM H 144 B AW br & (E3) .
SVM-RFEF L 1 65 KAE N 2 E Wb &)
(E14), El4ARSf5 22 LRHIEG 2 2L, K he-
01737 i 3 H 14 61 RRAF 1 35k DR (9 1R R J2:0.173,
FEIT0, IR BRA; [414B & 54538 L IAIE 5 26 A5 1k
HIUERRR, K 6-0.827 3 R ik Hh 6T RAIE PR B A A HER
HRIE0.827, WAL 1, RIWIMER B . BRILZ AN, REA
BN 24N B R EE A YR &Y (KI5A, 5B)
Venn K2 il 3FP A5 1 5 & FE K (K6 A) , S A5 344~
IncRNA, HWHOTAIR. H19. MIR155HG I (log,FC=

®3 EFFEREEMHT0/IncRNA
Table 3 Top 10 IncRNAs showing the most significant difference in

their expression

Index GEO data set Gene log,FC ~ P.Value adj.P.Val

1 GSE51588 MIR155HG 9.581 4.44E-03 9.05E-02

GSE117999
GSE48556

2 GSE51588 HOTAIR 2.321 6.44E-06  9.90E-04

GSE117999
GSE48556

3 GSE48556 NKILA -3.686 1.46E-05 1.26E-02

GSE169077

4 GSE43270 HI19 2216  3.05E-05 1.34E-02

GSE51588
GSE117999
GSE48556

5 GSE43270 MEG3 -3.033 3.01E-05 1.34E-02

GSE51588
GSE117999
GSE48556

6 GSE48556 LINC00973 2.146  3.76E-05 1.36E-02

7 GSE51588 Cl50rf54 -2.013 8.44E-05 2.01E-02

GSE117999
GSE48556
8 GSE117999 MEG9 2.252

1.33E-04  2.43E-02

9 GSE43270 PART1 2.191 1.73E-03  6.23E-02

GSE51588

GSE117999

GSE48556
10 GSE51588 C3orf79 2.179

2.10E-03  6.67E-02

GSE117999
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Fig 3 LASSO algorithm was used to screen out 14 IncRNAs

A, Each curve in the figure represents the change trajectory of each independent variable coefficient, the vertical coordinate is the value of the coefficient, the lower

horizontal coordinate is log (1), and the upper horizontal coordinate is the number of non-zero coefficients in the model at this time. B, The vertical coordinate is Binomial

Deviance (dichotomous anomaly), which can be interpreted as the magnitude of the error of the model. There are two dashed lines of values in the figure, the left is the line

with the lowest error and the right is the line with fewer features.

0.35 6-0.827,
0.30 g O%0r
25} 3 075
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(i >
@ S 070}
0.20 + o
6-0.173 X R
2 4 6 8 10 2 4 6 8 10
e Number of features 9 Number of features

B 4 SVM-RFEEASHIE 64X #IncRNA
Fig 4 Support vector machine recursive feature elimination (SVM-RFE)
algorithm was used to screen out 6 key IncRNAs
Graph A is SVM error and graph B is SVM accuracy. 5xCV represents 5-
fold cross-validation. The number 6-0.173 in Fig 4A indicates that the error rate
for the six trait genes screened out was 0.173. The number 6-0.827 in Fig 4B

indicates that the accuracy rate of the six trait genes screened out was 0.827.
1), NKILA T ( log,FC< 1), ROCHIZ B/, BN T fig
AWM ENEWREY, AUCH B 0.941 5(95%
B {5 X 8] (confidence interval, CI): 0.9010 ~ 0.9820])
(HOTAIR) . 0.8016(95%CI: 0.7244 ~ 0.8788) (H19) , 0.9751
(95%CI: 0.947 5 ~ 0.999 1) (MIR155HG) | 0.7957(95%CI:
0.7165 ~ 0.8748) (NKILA) ([#l6B) .
2.3 Ik EE RRRERIRTN

5 IEH X I AH L, O A B3 h R AE 6 45 (ESR |
CRP. IL-6) ., BRI (IgA. IgE) . fMACATH 5, 25
HYiiE L (P<0.05) . W4,
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S

RT-PCRER 7R, 5 1EH AL, OABFHPBMCH
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R—2(K7), PearsonfikPEHRM, H1951gA
(r=0.439,P=0.018) £ IEAH X, MIR155HG5 CRP
(r=0.785, P<0.001), IgM(r=0.454, P=0.008) ., IL-6
(r=0.610, P<0.001) & IEAHC, NKILASESR(r= -0.425,
P=0.021) R HAHK, HIL-6(r=0.650, P<0.001) F1EAH X,
HOTAIR5 CRP(r=0.589, P=0.001), IL-6(r=0.492,
P=0.006) FIIIgE(r=0.445, P=0.014) £ 1IEAI K. FMIFHE
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Z R AR IR T A5 R A RO i, B, ARk
%E@?ﬁf%bﬁ%ﬁﬂbﬁﬁ”ﬂwmﬁuﬂﬁﬁﬁﬁ/i ARWFFRIEET
GEOM 7 HHin 2, 45 G L7~ SRms, FHROART Y Fis
SAEAHICI o TR i), #TOA%%%FJMTZLWPUT
99 0E, S O ARy T2 W FIE I 42 41 Y L2 AN B 5
Jitls



904 PUNT S22 (B2 ) 8 5445

Random forest

0.40 F

|

|

1 1 "t

W ,|‘,"." ILg_"!l,

L Y
1hiney,

' :,I Il

at'_

NKILA

TERC
C8orf31
MEGY
HCG9
Cllorf44
DLEU1
HCP5
HOTAIR
BPESC1
NEAT1

©
@
@
@
@
@
@
O
@
@
@

(= )

FLJ33534 |®
DSCR10 @ \ L L

500 0 2 4 6 8
Importance

260 360 460
Trees
5 REELATHI%E24 M HEIncRNA
Fig 5 Random forest (RF) algorithm was used to screen out 24 feature IncRNAs
A, The dynamics of the random forest prediction error versus the number of random trees, with the vertical axis of error representing the error; the horizontal axis of
trees representing the tree number. The black, red, and green lines show how the false positive rate varies with the number of decision trees for all samples, samples from

osteoarthritis patients, and samples from normal healthy people in the five datasets, respectively. B, The 24 genes sorted by importance.

100
Random forest
80 T
18 X
g 60t
LASSO SVM-REF = i
g z 4
4 § 40, % P
‘ . MIRI55HG, AUC=0.975 1
10 0 20l . HOTAIR, AUC=0.941 5
0 P - H19, AUC=0.801 6
i NKILA, AUC=0.795 7
L 0 20 40 60 80 100

6 XHEIncRNAKY I i% R W iE
Fig 6 Screening and validation of key IncRNAs

(100-Specificity)/%

A, Venn diagram was used to screen for overlapping genes identified by the three algorithms. B, ROC curves for validating diagnostic efficacy after fitting key

IncRNA to one variable.

F4 RARBRRERRNEL

Table4 Changes in immunoinflammatory indicators in the two groups

TEAWISE R, 83 T 28 51> O AR B 40 g A2 Ak DA 41 3k

Indicator NC group (n=15)  OA group (n=30) P

ESR/(mm/1 h) 3.45+1.34 15.6+7.34 <0.001
CRP/(mg/L) 0.73+0.56 8.3+4.24 <0.001
IgA/(g/L) 1.68+0.22 3.73+1.25 <0.001
IgM/(g/L) 1.0420.12 1.25£0.65 0.654
1gG/(g/L) 11.47+3.45 13.79+6.44 0.545
IgE/(IU/mL) 19.49+9.45 70.56+15.56 0.013
C3/(g/L) 0.63£0.12 0.84+0.32 0.576
C4/(g/L) 0.11+0.11 0.76+0.89 0.021
IL-6/(pg/mL) 2.38+1.45 13.09+3.56 0.011

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; IgA:
immunoglobulin A; IgM: immunoglobulin M; IgG: immunoglobulin G; IgE:
immunoglobulin E; C3: complement 3; C4: complement 4; IL-6: interleukin

6. The other abbreviations are explained in the notes to Table 1.

ki, B4 227 LB MIncRNA, #iE T 105025
IncRNA, 45304 LA 7540 F M AYIncRNA . 4
adj.P.Valf (\/NEIRHEY , 2351 11T 10/ IncRNA, 13§
TR NKILA . MEG3F1C150rf54(log,FC< -1), LAY
MIR155HG, HOTAIR, H19, LINC00973, MEGY,
PART1#1C30rf79(log,FC=1) . iAH —LIncRNATHA L
&, W B XIST™, TUG1™, DANCR™', MIAT™, T
IIMEG3®), THRIL™, GAS5", ATB*, jX#£IncRNAT]fE
SOARAIFHLEA X

T A BEARIAS R (AR, A9 B3RP A EE S LA
7 HOTAIR, H19, MIR155HGHINKILA . ROCHHZE
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Fig 7 RT-PCR to detect the expression of IncRNAs molecular markers

5 IncRNAZFHREM 5 R RIEIEIREPearson sy 17
Table5 Pearson analysis of IncRNA molecular markers and

immunoinflammatory indicators

H19 MIR155HG NKILA HOTAIR
Indicator
r P r p r P r P

ESR/(mm/1h) 0.044 0.816 0.355 0.052 —0.425 0.021 0.345 0.054
CRP/(mg/L) 0.014 0.941 0.785 <0.001 -0.308 0.064 0.589 0.001
IgA/(g/L) 0.439 0.018 0.220 0.243 -0.312 0.056 0.212 0.260
IgM/(g/L) 0.298 0.110 0.454 0.008 -0.063 0.742 0.040 0.834
IgG/(g/L) 0.090 0.637 0.119 0.531 -0.122 0.522 0.095 0.618
IgE/(IU/mL) 0.358 0.051 0.008 0.968 —0.183 0.333 0.445 0.014
C3/(g/L) 0.035 0.856 0.212 0.260 -0.194 0.304 0.214 0.247
C4/(g/L) 0.028 0.883 0.010 0.960 -0.007 0.972 0.221 0.214

IL-6/(pg/mL)  0.061 0.749 0.610 <0.001  0.650 <0.001 0.492 0.006

ESR, CRP, IgA, IgM, IgG, IgE, C3, C4 and IL-6 denote the same as those
in Table 4. H19, MIR155HG, NKILA and HOTAIR denote the same as those
in Table 2.
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T B 19 W T Ak A5 A, DT 00 1) NF - e B A 2o B 0 Ak
IncRNA MIR155HGWL.FR A BAIEE 5 7% . MIR155HGHY
Rk GHRPEAMNL . 53 F MR A 170 T IR KT 2
FAHK, MIRISSHGS SHCHE AU PR o 68 s
FA/NER HY, MIR155HGI#E i3 AMPHRS 4 25 115 (AMP-
activated protein kinase, AMPK) i 45 i [n] 98 2 37 {4 S A
SRAMFI B A0 AE . MIR155HG EJH 7] BE 2O A S
S ESI 2. IncRNA H197EOA T s fiE 235, Al i

1 F141Z (Interleukin, IL)-38F11L-36.Z [A] A9 AH BAE AL o

OAHIAE N, 25 1 i, JF 3R AL ML #R %]
AR SCHER DT, YR BHHOTAIR, H19, MIR155HG
FINKILA 5 O A i SR AFAEAR DG, WIAE R RAIETE 2
Wi bR, (AW SR TR K 1 S B0l S

I R R AR 36 UF 45 SR 7w , 5 1E W £ BE 41 A L,
HOTAIR, H19, MIR155HGHIX ik 2 T+, NKILAFIXT
FRE TR, 45 S5 A WE A TN A A — 5, KA
WF9E 2 A T SR B P AT . A SCHE T S s 4R AE
PEInCRNA 5 G S AEFE BRI AHOCH: o TL-6/E 3R LAY
KL SAEE T, O AR I3 Bl M Y P TL-6 7K A
Bl 0 1 7 E AR AE OGS AR, IL-6 I hin T 900
R F R IR, BA R ER; RUIL-67EOAH R AE
YEF, W] RESE FRIL-628 35 [ AU 5 1% 2 I AN [R) 3400 5 |
FAYEY . TgEA S 1Y AE K 40 3 1 5 5 A IgE A2 1R
(FceRI), T30 4 2 R4 0T (RO 5 2R 2R 1) 1Y)
PR, A LU . RAEFE K ANMEIE L, FEO0AM &
Jr NI CRPHIESRATAE S 4 AE 20 i AR 45 5 1 4
BB, F5E K BLCRPIE RN O A2 W7 1™ B 2 J3E 402 14 il
SLIRERY, G pERREE AW TEO AR IS Rk T,
Z5TOARMRHR™, Filan, IgA™Hl IgM"WE R HLIA N
FRAIYUR, 2 50N E RN . HHHE TR,
MIR155HG . NKILA, HOTAIR'S & i 45 %5 (CRP, ESRFI
IL-6) . 155 (IgE . IgAFIIgM ) fE7EH e, FeWIHRAE
PERINCRNAZ 5 T O AR J i 4 E KU, TEO ANl IR 8
N A B

AR S T ) 235 A VR T GEO RIS i 224~ S 3l 1
AU A, A TR A PLAS 2 > RSN R IE 1
FEDR A5 ERIFH BE 7 THI 5 A B8 B R/ INRE A 1) 2 96 56
UESE RIS . SR, AR IEAFAE— 2 B R B : B
SRR, PR ASKMESERL, I E RSN AR A HEA T
BHIE, BEAL, OARRE ZIH A A2 5, AL 4G4t 25 22 Hb
AL P H AR B IR A S ], 7T e S 25 S
Wbk I, dE—2 REEA AR P SDSE I B0 E AR AE P Y



906 PUN S22 (B2 )

5 544

IncRNATEOA P SAE T I B UL F AT R — 250k
FE HAR.

* * *

FEBTERFEW U SHE SO IR, e (3T Lo, A X5 AT 4
FOSTIARTTT, JE 35, Jr BRERIE H o el Lk, J8 7 S s 1R
I E o E Ve B VEE O A Rl SRR Ae AT, HXHE 2R
IR T 2528, IF R X TAER A 5 i 5

FZESE  FTA EE L VIR 5 e

2 £ X Wt

[1] ZHOUQ, LIUJ, XIN L, et al. Exploratory compatibility regularity of
Traditional Chinese Medicine on osteoarthritis treatment: a data mining
and random walk-based identification. Evid Based Complement Alternat
Med, 2021, 2021: 2361512. doi: 10.1155/2021/2361512.

[2] 11 J, YANG X, CHU Q, et al. Multi-omics molecular biomarkers and
database of osteoarthritis. Database (Oxford), 2022, 2022: baac052. doi:
10.1093/database/baac052.

(3] fheei, 22488, X8 AEMMIRNAS S G (s SR, DU k2244
(BE2£R7), 2022, 53(1): 20-27. doi: 10.12182/20220160202.

[4] ZHOUL, WAN'Y, CHENG Q, et al. The expression and diagnostic
value of IncRNA H19 in the blood of patients with osteoarthritis. Iran J
Public Health, 2020, 49(8): 1494-1501. doi: 10.18502/ijph.v49i8.3893.

[5] ZzHOUY, LI J, XU F, et al. Long noncoding RNA H19 alleviates
inflammation in osteoarthritis through interactions between TP53, IL-38,
and IL-36 receptor. Bone Joint Res, 2022, 11(8): 594-607. doi: 10.1302/
2046-3758.118.BJR-2021-0188.R1.

[6] CHENX, LIU J, SUNY, et al. Correlation analysis of differentially
expressed long non-coding RNA HOTAIR with PTEN/PI3K/AKT
pathway and inflammation in patients with osteoarthritis and the effect of
baicalin intervention. ] Orthop Surg Res, 2023, 18(1): 34. doi: 10.1186/
$13018-023-03505-1.

[71 HU J, WANG Z, SHAN Y, et al. Long non-coding RNA HOTAIR
promotes osteoarthritis progression via miR-17-5p/FUT2/B-catenin axis.
Cell Death Dis, 2018, 9(7): 711. doi: 10.1038/s41419-018-0746-z.

[8] ZHOU Z, CHENJ, HUANGY, et al. Long noncoding RNA GAS5: a
new factor involved in bone diseases. Front Cell Dev Biol, 2022, 26(9):
807419. doi: 10.3389/fcell.2021.807419.

[9] CULEMANNS, GRUNEBOOM A, KRONKE G. Origin and function of
synovial macrophage subsets during inflammatory joint disease. Adv
Immunol, 2019, 143: 75-98. doi: 10.1016/bs.ai.2019.08.006.

[10] ZHANG Q, SUNC, LIUX, et al. Mechanism of immune infiltration in
synovial tissue of osteoarthritis: a gene expression-based study. ] Orthop
Surg Res, 2023, 18(1): 58. doi: 10.1186/s13018-023-03541-x.

[11] FERNANDEZ-TAJES J, SOTO-HERMIDA A, VAZQUEZ-
MOSQUERA M E, et al. Genome-wide DNA methylation analysis of
articular chondrocytes reveals a cluster of osteoarthritic patients. Ann
Rheum Dis, 2014, 73(4): 668-677. doi: 10.1136/annrheumdis-2012-

202783.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

CHOU CH, WU CC, SONGIW, etal. Genome-wide expression
profiles of subchondral bone in osteoarthritis. Arthritis Res Ther, 2013,
15(6): R190. doi: 10.1186/ar4380.

BROPHY RH, ZHANG B, CAIL, et al. Transcriptome comparison of
meniscus from patients with and without osteoarthritis. Osteoarthritis
Cartilage, 2018, 26(3): 422-432. doi: 10.1016/j.joca.2017.12.004.

RAMOS Y F, BOS S D, LAKENBERG N, et al. Genes expressed in blood
link osteoarthritis with apoptotic pathways. Ann Rheum Dis, 2014,
73(10): 1844-1853. doi: 10.1136/annrheumdis-2013-203405.

RADUA J, VIETA E, SHINOHARA R, et al. Increased power by
harmonizing structural MRI site differences with the ComBat batch
adjustment method in ENIGMA. Neuroimage, 2020, 218: 116956. doi: 10.
1016/j.neuroimage.2020.116956.

PEIGNIER S, CALEVRO F. Gene self-expressive networks as a
generalization-aware tool to model gene regulatory networks.
Biomolecules, 2023, 13(3): 526. doi: 10.3390/biom13030526.

SPEISER J L. A random forest method with feature selection for
developing medical prediction models with clustered and longitudinal
data. ] Biomed Inform, 2021, 117: 103763. doi: 10.1016/j.jbi.2021.103763.
LEVY JJ, O'MALLEY A J. Don't dismiss logistic regression: the case for
sensible extraction of interactions in the era of machine learning. BMC
Med Res Methodol, 2020, 20(1): 171. doi: 10.1186/s12874-020-01046-3.
LINX, LIC, ZHANGY, et al. Selecting feature subsets based on SVM-
RFE and the overlapping ratio with applications in bioinformatics.
Molecules, 2017, 23(1): 52. doi: 10.3390/molecules23010052.

FEAR, TR, SRk, 45, HTGIERE £ M A IR B 1T Rk
FARSI I R KAF T B R 7447, 2022, 38(9): 952-955. doi:
10.13463/j.cnki.cczyy.2022.09.003.

OLSSON S, AKBARIAN E, LIND A, et al. Automating classification of
osteoarthritis according to Kellgren-Lawrence in the knee using deep
learning in an unfiltered adult population. BMC Musculoskelet Disord,
2021, 22(1): 844. doi: 10.1186/s12891-021-04722-7.

HAUBRUCK P, PINTO M M, MORADI B, et al. Monocytes,
macrophages, and their potential niches in synovial joints-therapeutic
targets in post-traumatic osteoarthritis? Front Immunol, 2021, 12:
763702. doi: 10.3389/fimmu.2021.763702.

CHEN H, YANG S, SHAO R. Long non-coding XIST raises methylation
of TIMP-3 promoter to regulate collagen degradation in osteoarthritic
chondrocytes after tibial plateau fracture. Arthritis Res Ther, 2019, 21(1):
271. doi: 10.1186/s13075-019-2033-5.

HAN H, LIN L. Long noncoding RNA TUGI regulates degradation of
chondrocyte extracellular matrix via miR-320c/MMP-13 axis in
osteoarthritis. Open Life Sci, 2021, 16(1): 384-394. doi: 10.1515/biol-
2021-0037.

ZHANG L, ZHANG P, SUN'Y, et al. Long non-coding RNA DANCR
regulates proliferation and apoptosis of chondrocytes in osteoarthritis via
miR-216a-5p-JAK2-STAT3 axis. Biosci Rep, 2018, 138(6): BSR20181228.
doi: 10.1042/BSR20181228.

LIR, SHITT, WANG Q, et al. Elevated IncRNA MIAT in peripheral


http://dx.doi.org/10.1155/2021/2361512
http://dx.doi.org/10.1155/2021/2361512
https://doi.org/10.1155/2021/2361512
http://dx.doi.org/10.1093/database/baac052
https://doi.org/10.1093/database/baac052
http://dx.doi.org/10.12182/20220160202
http://dx.doi.org/10.12182/20220160202
http://dx.doi.org/10.12182/20220160202
http://dx.doi.org/10.12182/20220160202
https://doi.org/10.12182/20220160202
http://dx.doi.org/10.18502/ijph.v49i8.3893
http://dx.doi.org/10.18502/ijph.v49i8.3893
https://doi.org/10.18502/ijph.v49i8.3893
http://dx.doi.org/10.1302/2046-3758.118.BJR-2021-0188.R1
https://doi.org/10.1302/2046-3758.118.BJR-2021-0188.R1
https://doi.org/10.1302/2046-3758.118.BJR-2021-0188.R1
http://dx.doi.org/10.1186/s13018-023-03505-1
https://doi.org/10.1186/s13018-023-03505-1
https://doi.org/10.1186/s13018-023-03505-1
http://dx.doi.org/10.1038/s41419-018-0746-z
https://doi.org/10.1038/s41419-018-0746-z
http://dx.doi.org/10.3389/fcell.2021.807419
https://doi.org/10.3389/fcell.2021.807419
http://dx.doi.org/10.1016/bs.ai.2019.08.006
http://dx.doi.org/10.1016/bs.ai.2019.08.006
https://doi.org/10.1016/bs.ai.2019.08.006
http://dx.doi.org/10.1186/s13018-023-03541-x
http://dx.doi.org/10.1186/s13018-023-03541-x
https://doi.org/10.1186/s13018-023-03541-x
http://dx.doi.org/10.1136/annrheumdis-2012-202783
http://dx.doi.org/10.1136/annrheumdis-2012-202783
https://doi.org/10.1136/annrheumdis-2012-202783
https://doi.org/10.1136/annrheumdis-2012-202783
http://dx.doi.org/10.1186/ar4380
https://doi.org/10.1186/ar4380
http://dx.doi.org/10.1016/j.joca.2017.12.004
http://dx.doi.org/10.1016/j.joca.2017.12.004
https://doi.org/10.1016/j.joca.2017.12.004
http://dx.doi.org/10.1136/annrheumdis-2013-203405
https://doi.org/10.1136/annrheumdis-2013-203405
http://dx.doi.org/10.1016/j.neuroimage.2020.116956
https://doi.org/10.1016/j.neuroimage.2020.116956
https://doi.org/10.1016/j.neuroimage.2020.116956
http://dx.doi.org/10.3390/biom13030526
https://doi.org/10.3390/biom13030526
http://dx.doi.org/10.1016/j.jbi.2021.103763
https://doi.org/10.1016/j.jbi.2021.103763
http://dx.doi.org/10.1186/s12874-020-01046-3
http://dx.doi.org/10.1186/s12874-020-01046-3
https://doi.org/10.1186/s12874-020-01046-3
http://dx.doi.org/10.3390/molecules23010052
https://doi.org/10.3390/molecules23010052
http://dx.doi.org/10.13463/j.cnki.cczyy.2022.09.003
https://doi.org/10.13463/j.cnki.cczyy.2022.09.003
http://dx.doi.org/10.1186/s12891-021-04722-7
https://doi.org/10.1186/s12891-021-04722-7
http://dx.doi.org/10.3389/fimmu.2021.763702
https://doi.org/10.3389/fimmu.2021.763702
http://dx.doi.org/10.1186/s13075-019-2033-5
https://doi.org/10.1186/s13075-019-2033-5
http://dx.doi.org/10.1515/biol-2021-0037
https://doi.org/10.1515/biol-2021-0037
https://doi.org/10.1515/biol-2021-0037
http://dx.doi.org/10.1042/BSR20181228
https://doi.org/10.1042/BSR20181228

%5

M JH

T55k: GEOHUl: I A ML 2 21 SR U0 2R RAFIENEIncRNA T 745G K S B ik 907

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

blood mononuclear cells contributes to post-menopausal osteoporosis.
Aging (Albany NY), 2022, 14(7): 3143-3154. doi: 10.18632/aging.204001.
WANG A, HUN, ZHANGY, et al. MEG3 promotes proliferation and
inhibits apoptosis in osteoarthritis chondrocytes by miR-361-5p/FOXO01
axis. BMC Med Genomics, 2019, 12(1): 201. doi: 10.1186/s12920-019-
0649-6.

ZOU Y, SHEN C, SHEN T, et al. IncRNA THRIL is involved in the
proliferation, migration, and invasion of rheumatoid fibroblast-like
synoviocytes. Ann Transl Med, 2021, 9(17): 1368. doi: 10.21037/atm-21-
1362.

DANG X, WU D. The diagnostic value and pathogenetic role of IncRNA-
ATB in patients with osteoarthritis. Cell Mol Biol Lett, 2018, 27(23): 55.
doi: 10.1186/s11658-018-0118-9.

LUJ, WU Z, XIONG Y. Knockdown of long noncoding RNA HOTAIR
inhibits osteoarthritis chondrocyte injury by miR-107/CXCL12 axis. ]
Orthop Surg Res, 2021, 16(1): 410. doi: 10.1186/s13018-021-02547-7.

HU D, ZHONG T, DAI Q. Long non-coding RNA NKILA reduces oral
squamous cell carcinoma development through the NF-KappaB signaling
pathway. Technol Cancer Res Treat, 2020, 19: 1533033820960747. doi: 10.
1177/1533033820960747.

PENG L, CHEN Z, CHEN Y, et al. MIR155HG is a prognostic
biomarker and associated with immune infiltration and immune
checkpoint molecules expression in multiple cancers. Cancer Med, 2019,
8(17): 7161-7173. doi: 10.1002/cam4.2583.

MAO Z, ZHU Y, HAO W, et al. MicroRNA-155 inhibition up-regulates
LEPR to inhibit osteoclast activation and bone resorption via activation of
AMPK in alendronate-treated osteoporotic mice. IUBMB Life, 2019,
71(12): 1916-1928. doi: 10.1002/iub.2131.

WIEGERTJES R, Van De LOO F A J, BLANEY DAVIDSON E N. A

roadmap to target interleukin-6 in osteoarthritis. Rheumatology

(Oxford), 2020, 59(10): 2681-2694. doi: 10.1093/rheumatology/keaa248.

[35] WANG Q, LEPUS C M, RAGHU H, et al. IgE-mediated mast cell
activation promotes inflammation and cartilage destruction in
osteoarthritis. Elife, 2019, 8: €39905. doi: 10.7554/eLife.39905.

[36] STAMBOUGH ] B, CURTIN BM, ODUM $ M, et al. Does change in
ESR and CRP guide the timing of two-stage arthroplasty reimplantation?
Clin Orthop Relat Res, 2019, 477(2): 364-371. doi: 10.1097/01.blo.
0000533618.31937.45.

[37] KRISHNA A, GARG S, GUPTA S, et al. C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) trends following total hip and knee
arthroplasties in an Indian population--a prospective study. Malays
Orthop J, 2021, 15(2): 143-150. doi: 10.5704/M0O]J.2107.021.

(38] HIPTIR, X, T7&%, % BN HBH G SR R 1 k1l
e P B2 F ST, h B e 2k, 2021, 37(11): 1313-1318. doi:
10. 3969/j. issn. 1000-484X. 2021. 11. 007.

[39] GRONWALL C, LILJEFORS L, BANG H, et al. A comprehensive
evaluation of the relationship between different IgG and IgA anti-
modified protein autoantibodies in rheumatoid arthritis. Front Immunol,
2021, 12: 627986. doi: 10.3389/fimmu.2021.627986.

[40] JONESK, SAVULESCU A F, BROMBACHERF, et al. Immunoglobulin
M in health and diseases: how far have we come and what next? Front
Immunol, 2020, 11: 595535. doi: 10.3389/fimmu.2020.595535.

(2023 - 02 - 25Wi(#, 2023 - 06 - 19f& 1))

HE A HE
FRBREL AR SCHEAE ML 5 E 2 — AR Rl Ak A
R 4.0 bR AT ML (CC BY-NC 4.0), VA = AT R

F AT SC A IS (IR AT RIS AT S0 | S (A

O A LA SR BRI TR ), A7 13 1 8 4, BRI ) A SO

AR B, [ I R B R 75 X SRS T s AP A SO TR F B

CC BY-NC 4.0 uﬁd}ij(iﬁI'lﬂhttps://creativecommons.0rg/licenses/by—nc/4.0/0

© 2023 (VU2 (B4R Vit MR A


http://dx.doi.org/10.18632/aging.204001
https://doi.org/10.18632/aging.204001
http://dx.doi.org/10.1186/s12920-019-0649-6
https://doi.org/10.1186/s12920-019-0649-6
https://doi.org/10.1186/s12920-019-0649-6
http://dx.doi.org/10.21037/atm-21-1362
https://doi.org/10.21037/atm-21-1362
https://doi.org/10.21037/atm-21-1362
http://dx.doi.org/10.1186/s11658-018-0118-9
https://doi.org/10.1186/s11658-018-0118-9
http://dx.doi.org/10.1186/s13018-021-02547-7
http://dx.doi.org/10.1186/s13018-021-02547-7
https://doi.org/10.1186/s13018-021-02547-7
http://dx.doi.org/10.1177/1533033820960747
https://doi.org/10.1177/1533033820960747
https://doi.org/10.1177/1533033820960747
http://dx.doi.org/10.1002/cam4.2583
https://doi.org/10.1002/cam4.2583
http://dx.doi.org/10.1002/iub.2131
https://doi.org/10.1002/iub.2131
http://dx.doi.org/10.1093/rheumatology/keaa248
http://dx.doi.org/10.1093/rheumatology/keaa248
https://doi.org/10.1093/rheumatology/keaa248
http://dx.doi.org/10.7554/eLife.39905
https://doi.org/10.7554/eLife.39905
http://dx.doi.org/10.1097/01.blo.0000533618.31937.45
https://doi.org/10.1097/01.blo.0000533618.31937.45
https://doi.org/10.1097/01.blo.0000533618.31937.45
http://dx.doi.org/10.5704/MOJ.2107.021
http://dx.doi.org/10.5704/MOJ.2107.021
https://doi.org/10.5704/MOJ.2107.021
http://dx.doi.org/10. 3969/j. issn. 1000-484X. 2021. 11. 007
https://doi.org/10. 3969/j. issn. 1000-484X. 2021. 11. 007
http://dx.doi.org/10.3389/fimmu.2021.627986
https://doi.org/10.3389/fimmu.2021.627986
http://dx.doi.org/10.3389/fimmu.2020.595535
http://dx.doi.org/10.3389/fimmu.2020.595535
https://doi.org/10.3389/fimmu.2020.595535
https://creativecommons.org/licenses/by-nc/4.0/

	1 资料和方法
	1.1 数据收集和数据处理
	1.2 差异表达的lncRNA筛选
	1.3 候选的lncRNA分子标志物的筛选与验证
	1.4 临床标本收集
	1.5 免疫炎症指标测定
	1.6 RT-PCR定量分析
	1.7 统计学方法

	2 结果
	2.1 差异表达的lncRNA识别
	2.2 候选的lncRNA分子标志物的筛选与验证
	2.3 临床患者免疫炎症指标变化
	2.4 RT-PCR法检测lncRNA分子标志物的表达和相关性分析

	3 讨论
	参考文献

