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miR-515-5p #L[5] Toll FF5 14K 4 FIFHEHF T 1L
&l F 88/NF-xB 18 B & X T R F ZHAE
BT R RAE R M 53 FHLEIA R

BKFEWE, 7Y, #48, KF, #g
Y ERL KM R E B E R (S L 563000)

[{#EE]1 BH %% miR-515-5p il 515 R (osteoarthritis, OA) ZXE NI T AR I IE RN 19 5L
Mo 7k MRANEFRNECE IR C28/12, {#/H 10 ng/mL IL-1p AbFRANMI 24 h #EIRS OA BEHY; F54b, 5%
I miR mimics, mimics FIPEXT 1 (negative control, NC) . id ik (over expression, oe) -NC Fll oe-Toll 3z {&
4 (Toll-like receptor 4, TLR4) ¥4t C28/12 45, fiiFHl 10 ng/mL IL-1p ZbFHAZH 41 24 h F 7 OA BRI, R FH4H
HI3+450250 & 8 F1 EQU Aol 40 MU 14 G B8 7, it X4t B ARSI 48 B 0 T A B SR 3, Western blot A B 4 [ 4t 2
J& 2 85 H (B-cell lymphoma 2 protion, Bcl-2) ., Bel-2 #1536 X #51H (Bcl-2-associated X protein, Bax) . 2 Ay B R4
fif 3 (cleaved-Caspase-3) . TLR4, #E#E4 1L H F 88 (myeloid differentiation primary response gene 88, MyD88) .
p65 KRk p65 (phosphorylated p65, p-p65) & [ 1 AKT-, L5 i PCR Al miR-515-5p, TLR4
mRNA Fik/KF-, ELISA 46 I 4 A1 - 3% W h 42 42 R 7151 i 3 E2 (prostaglandin E2, PGE2) . TNF-a. IL-6 7K
-, i@ BiBiServ2 48 AT miR-515-5p 1 TLR4 Z [A] (IS AELE A0 15, IR FRZEOE 2 A 15 92 40 50HIF miR-
515-5p fll TLR4 B In LR, 25K RAT IL-1p A4b3 C28/12 1ML/ , miR-515-5p. Bel-2 & H 1335 M 4l e 58 Be
J1¥1 8 2 BEAIK, Bax Fll cleaved-Caspase-3 £ [ A /K -, 4117 1 £ B F (PGE2. TNF-a. IL-6) /K- & 4l s
PAT R EIE M s, S I G, WIAHAR LE ) W 25 AR, G It HE LE A9 i 23, $275 TL-1B A3 20 A S5 )
SZ PP o MF% Y miR mimics /&5, 4HIH miR-515-5p FkoKF- B B, #0005 T IL-1B J5-5:19 OA HE 4
T, G T OA HCH AR M ) JR IRH A FIACRE SN o >R IL-1B 4b 3 C28/12 4iMe)5, TLR4 [ mRNA FIEE 7K
IR EAE; 338 miR-515-5p J5, HUEINH T TLR4 AZEAFF H LI T MyD88/NF-«B 18 i (I ikih . g Feik
TLR4 7] #8431 %% miR mimics ¥ IL-1B P52 OA FB AHMIIA 1T X RAE M BGEEIEM . 4518 miR-515-5p #[n] £ 97
% TLR4 W95, P T MyD88/NF-«xB 38 B DL M OA BB 4R 12, HA AR T AL A AE R o
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miR-515-5p targeting Toll-like receptor 4 regulates myeloid differentiation primary
response gene 88/nuclear factor-kappa B pathway to inhibit apoptosis and inflamma-
tory response of osteoarthritis chondrocytes
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[ Abstract] Objective To explore the molecular mechanism of miR-515-5p in inhibiting chondrocyte apoptosis
and alleviating inflammatory response in osteoarthritis (OA). Methods Human cartilage cell line C28/12 was cultured in
vitro and treated with 10 ng/mL interleukin 1B (IL-1P) for 24 hours to construct an in vitro OA model. C28/12 cells were
transfected with miR mimics, mimics negative control (NC), over expression (oe)-NC, and oe-Toll-like receptor 4 (TLR4),
respectively, and then treated with 10 ng/mL IL-1p for 24 hours to establish OA model. Cell proliferation capacity was
detected by cell counting kit 8 and 5-Ethynyl-2’-deoxyuridine, cell apoptosis and cell cycle were detected by flow
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cytometry, and B-cell lymphoma 2 protion (Bcl-2), Bcl-2-associated X protein (Bax), cleaved-Caspase-3, TLR4, myeloid
differentiation primary response gene 88 (MyD88), p65 and phosphorylated p65 (p-p65) protein expression levels were
detected by Western blot. Real-time fluorescence quantitative PCR was used to detect mRNA expression levels of miR-
515-5p and TLR4, and ELISA was used to detect pro-inflammatory factor prostaglandin E2 (PGE2), tumor necrosis factor
a (TNF -a), and IL-6 levels in cell supernatant. The potential binding sites between miR-515-5p and TLR4 were predicted
by BiBiServ2 database, and the targeting relationship between miR-515-5p and TLR4 was verified by dual luciferase
reporting assay. Results  After the treatment of C28/12 cells with IL-1f, the expressions of miR-515-5p and Bcl-2 protein
and the proliferation ability of C28/12 cells significantly reduced. The expression levels of Bax and cleaved-Caspase-3
protein, the levels of pro-inflammatory factors (PGE2, TNF-a, IL-6) in the supernatant of C28/I2 cells, and the apoptosis
of C28/12 cells significantly increased. In addition, the proportion of the cells at S phase and G. phase decreased
significantly, and the proportion of cells at G, phase increased significantly, suggesting that the cell cycle was blocked after
IL-1 treatment. After transfection with miR mimics, the expression level of miR-515-5p in the cells significantly up-
regulated, partially reversing the apoptosis of OA chondrocytes induced by IL-1p, and alleviating the cycle arrest and
inflammatory response of OA chondrocytes. After treating C28/I2 cells with IL-1p, the mRNA and protein levels of TLR4
significantly increased. Overexpression of miR-515-5p targeted inhibition of TLR4 expression and blocked activation of
MyD88/nuclear factor kB (NF-kB) pathway. Overexpression of TLR4 could partially reverse the effect of miR mimics on
IL-1B-induced apoptosis and inflammation of OA chondrocytes. Conclusion miR-515-5p negatively regulates the
expression of TLR4, inhibits the activation of MyD88/NF-kB pathway and apoptosis of OA chondrocytes, and effectively

alleviates the inflammatory response of the cells.

[ Key words] Osteoarthritis; chondrocyte; inflammatory response; miR-515-5p; Toll-like receptor 4; cell apoptosis;

cell cycle
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X R (osteoarthritis, OA) ;&2—FBfTER
TG, EEERIA T R B L e
ML T DA RO R, R BURE B IRk, T E
SR AT R BRI R, AR AN T L R AR
RFAFHF=ES OA PEREYIMET, Hit, Mkl
BT 20 L0 T RN 2 i ARRE SN SRR YT OA IR AL
Hitio SR, OA RYEA KA i AN A6

miRNA JE—2AE G 5/ RNA, Hon] 58 i3 48 15]
456 mRNA BYREE TANT S, DU 67 8 42 5L P
K", H5 OA 2R & e B A" wt
FEFRM, 1 OA K& Ed b, miR-515-5p A AEAE N
N IRPETE 4 RNA By E] A5, R IR G2 % T IL-
1B 15 HCE MR T . JE BN FHZH JfL &1 J o [
fi#" . Toll BEAZK 4 (Toll-like receptor 4, TLR4) J&
Toll FEZARFIE L 22— H-5 2 9 i 90 % 1)
A, FIELRRE U OA il Wy sk f i A e i
MRE) 2 GTE™" . BFFER Y, TLR4 75 OA B Hil
T TR AT R s, A TLR4 A FRIABENS
W 5 P F A, AT OA™ . TLR4 i
ThBEFE 53 1L [HF 88 (myeloid differentiation primary
response gene 88, MyD88) /NF-kB {5 il B B ikt {1
RHF, I JRE O™ s 0l MyD88/NE-
KB {7 5l RENS A AL R OA HEJ"™, $/R TLR4/
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MyD88/NF-kB {5 5 % F] BE/E OA i Jé f A 4%
ZAEM. (A HRETT miRNA 5 TLR4/MyD88/NE-
KB 5 5B 1E OA HAEHIHLHI BT 58D . ABE
TR IEHATIRTE . 77 OA PR MA BRI TR .

1 HE57E

11 EERFRF

NECE A C28/12, HEK293T 41 fifg (i
YRS A RAF) o mimics BIPEXT I (negative
control, NC) Fll mimics miR (MedChemExpress 2%
F], 26[#) ; pcDNA-TLR4 fll pcDNA3.1 Jfiki (L
i B ARG R A H]) 3 pGL3-TLR4-MUT . pGL3-
TLR4-WT F1 pGL3 JiUk. (i g 4= 15 AE PR A BR A
f]); Lipofectamine 2000 (Thermo Fisher /A ], 3¢
B 5 434050 & 8 (cell counting kit 8, CCK-
8; Dojindo Molecular Technologies 27, H4A%) ;
Annexin V-FITC/f{LPNIE (propidium iodide, PI)
At A TR R . (DU S I R AR R Ay
HFR/AH]) ; SYBR” Premix Ex TaqTM 1T (Takara 23
A, HA) ; SO & QLRI R
FAMRAT) ; N TNF-oa ELISA i & . A 1L-6
ELISA {76 . $T 1 BB PR . HT B ik I 4 s
2 #£H (B-cell lymphoma 2 protein, Bcl-2) $iLik | $t
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Bcl-2 #15¢ X £ H (Bcl-2-associated X protein, Bax)
PO PRI e R A 3 (cleaved-Caspase-3) T
K. T TLR4 & APk T MyD88 & FHHiik . it
p65 H ALK BLiEIR L p65 (phosphorylated p65,
p-p65) FE FPUIR . GAPDH ., BRI ALYl bric 1Y
IEPi R 1gG. A F I K E2 (prostaglandin E2,
PGE2) ELISA i3 & . EAU 378k 5 & (Abcam 2%
A, 2[E) ; TRIzol il & . PrimeScript RT i3] &
(Invitrogen A H], £H) .

Bio-Rad 680 Bii#R{Y (Bio-Rad 24+, M) ; izt
YA (Aceabio A F], J2[E) ; ImageJ #f4 (National
Institutes of Health, 3£[E ) ; ABI 7900HT i
PCR SZR} &4t (Applied Biosystems A H], FE[H) ;
GraphPad Prism 8.01 #Xff (GraphPad Software 2%
A, EHE) ; FOLRMEE (Leica A H], TEE) .

1.2 HRERRSE

BN 4B C28/12 #2F0 F&% 10%FBS 1Y
DMEM #3351, F 37°C. 5%CO0.. 95% i JE 5 57
Fih s, RrAn B S 90% JE AT AR 3%, BUR
3 ARG RO 40 i 20 S e e e g o e
TR 8 .

B LR C28/12 ML BEAT LA R J0 20 AL BE . X
HREH (A 21, A0REAE 1RSI 41 T B3R AAEAT A
AbFE) , OA £ (B 2H, 4fiffiRH 10 ng/mL IL-1p 4b
H 24 h) "™, OA+mimics NC 41 (C 4, mimics NC #%
L4 24 h J5, 10 ng/mL IL-1p AbBRZHJfL 24 h) ,
OA+mimics miR 4 (D 21, mimics miR #4441 ifg
24 h J5, 10 ng/mL IL-1p Zb 4l 24 h) , OA+
mimics miR+13 3L (over expression, oe)-NC 4
(E #H, mimics miR 5 oe-NC FLH 4L )il 24 h )5,
10 ng/mL IL-1p ZbHEZH I 24 h) , OA+mimics miR+
oe-TLR4 4l (F 41, mimics miR 55 oe-TLR4 5% 4L
400 24 h J5, 10 ng/mL IL-1p AL B4/ 24 h) . #%
Ye ¥k KM Lipofectamine 2000 i 5% oe-
TLR4 #1 0oe-NC. mimics NC Il mimics miR ¥% ¢
C28/12 4L, G2 Hk ) 50 nmol/L.,

1.3 miR-515-5p #l OA KB HALEAT

1.3.1 REEAFEIFT FEIEIRA C28/12 4iJf
F 4% 225 F R & 20 min, PBS ¥k 3 K, HpEye
ol B WAL FE 5 min, 1% 4° 13 H & A B H
1 h; ABT T BRI 4°C TEF L ; PBS
e 3K, AP E 30 min; PBS ¥k 3 X, DAPI
g, JOCRMBEMES . R Image J /3 4
Py T AU S B =, s e i i ™

1.3.2 CCK-8#mlzmfnsgsa M A~D A4 T

°317 .

379C. 5%CO0.. 95% M LE S N 435555 0. 24, 48,
72 h, JILA 25 uL CCK-8 I{5FIMF & 2 h, FHEERA
SE 450 nm PR ARROGEE (A) A S ER 3 K",
1.3.3 EdU #&mlmfagzh  HUA ~ D 414000, %
EdU 3458000 G 6B 5 7 A A0 i kg 7, 25
B TS EAU YL Al gf o140, DAAHXT e
AR IR A DO R MG M S W2 5 % 1™
1.3.4 AX@lRenmie s HBA~DHY
JiL, DL 0.25% JBEE IR AL B30 5, PBS U 3 1K, 45
B M ESANN; RYE Annexin V-FITC/PI 41l
P TR0 S B 77, % Annexin V-FITC
A PT T2 iR RIS H 401 15 ~ 20 min, 1h
PN R S 4 A SRS I 4 e T
1.3.5 Western blot % HU A ~D 2040}, R H
JR AR BGOSR B AN B AR, BCA 2R A
TR SR B R R s AT LUK R A b B
Ji, A —%T (Bcl2, Bax, cleaved-Caspase-3) T
4°C WHE ISR YR, AP 37CIHE 1he R
FAAb 22 K SR SR B (1 4541, ] Image J 4K
PEHERT IR BE 53 HT
1.3.6 ELISA #m H({ A ~ D 4141}g, &1 ELISA
TR TR S ARG 0 b T VP R I (PGE2. TNE-
a. IL-6) [FRIKRKF-.
1.3.7 S8F 5% K 2% PCR (real-time fluorescence
quantitative PCR, RT-qPCR) # HU A ~D ZH4H
Jitd, {8 TRIzol regent FEHUHEAS B RNA, LA Prime
Script RT i & 5% 5% i cDNA; $XJ5 T ABI 7900HT
g PCR 2R 2248 F#iF SYBR" Premix Ex Taq"™" Il
#E17 qPCR. LA U6 HINZ, SR 27 3155 miR-
515-5p mRNA X RE &R FIWFHINE 1,
1.4 miR-515-5p 1&i# OA B 4HAaEHA

JF5E miR-515-5p X IL-1B 15553 OA #CE-4h
JL R B I A, SR A Al AR A OA i
A A AN AR E I B . B A ~ D AN, fif FH G K
2T 4°C [FEAR, A PL YA E 30 min, 18
a3 2200 LA SRS ) G € J 118 440 J 31 SR AN [R) 41 i
JELSOI A A LA
1.5 miR-515-5p ¥E[5)iF#Z TLR4

ST miR-515-5p 55 TLR4 Z [A] {6 &,
K H BiBiServ2 (4% (https://bibiserv.cebitec.uni-
bielefeld.de/rnahybrid/RNAhybrid) il miR-515-
5p Ml TLR4 Z [AI I AELS A0, JERFINEIEE
it 11 15 S2 B 96U miR-515-5p Al TLR4 HYHR A KR
¥ miR-515-5p 5 TLR4 i) T 4#ME & 791 B Hiok
AF YV HATY O, SR pGL3 B [, My E Y
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A TR TLR4-W'T FI1XS 7 %) 28 48 Y iR TLR4-
MUT. fifi[f] Lipofectamine 2000 %% Y4 ¥4 TLR4-
MUT+mimics NC, TLR4-MUT+mimics miR, TLR4-
WT+mimics NC #1 TLR4-WT+mimics miR FL4% 4t
HEK293T 40 fifd, X% 3 i 2 52 S ki 28 6 &
Ptk

SRJG, [A) 1.3.5 Fil 1.3.7 J5 243 52K ] Western
blot il RT-qPCR il 4% 20 TLR4 & 1 il mRNA #H
XJFRiktt, UL GAPDH ANZ, 5IWFHIILE 1.
1.6 TLR4 i#%E miR-515-5p X OA & HAAEE T
R R AEBEIER

B D~F M, 7 1.3.2 F1.3.3 51ERH
CCK-8 £ EAU Kl 4l 14 5 6E 7, [A] 1.3.4 ik
SR FH U 2K A A ez D 48 A 98 T A7 0 B 4 R B
ELISA {46 0 41 At {2 ¢ Il (PGE2., TNF-a Fl IL-
6) FEik K-, [F] 1.3.5 J7 K% H Western blot il
TLR4 A KT MK EH (Bcl-2. Bax il cleaved-
Caspase-3) FHX} £ ik,
1.7 miR-515-5p ¥B[a TLR4 FEET MyD88/NF-«xB 15
SERHE

Jg E— 2 WFFE miR-515-5p # [ 11 45 TLR4
X MyD88/NF-«kB {5 i #% i I 4E 1, [A] 1.3.5 J7
12: % H] Western blot £l A ~ F ZH 40 figh MyD88 .,
p-p65. p65 H AN F A,
1.8 SitFEFHE

% GraphPad Prism 8.01 it 4K 4 #4770
Mo HHEYORIZ: Shapiro-Wilk 1EASPERES, W54
EAS AT, B DL e hR i 22 3R, CCK-8 Al
SEIRZ A 0] LLECR A R 2001, Hatene
2 ) PR B IR R 7 22 40 0, PR LR
Tukey Z 5 WEK Y ; AR KAEBONN 0=0.05,

2 #R

2.1 miR-515-5p ##l] OA I EHMAA T

B PE pe e YL (R 7R, C28/12 2 K 40 JiE )
T 90%. UK 1a,

CCK-8 1 EdU ¥l 7%, B ZH 40 it s fE /) o 2%
KFAH, DABESGT CH, K557 24.48,72h
A B} EdU MHX 2R I8 s 4H 6] Lh 3 22 R I A 5t
P22 L (P<0.05) . WL 1b, co

WA AR R, BAMMBET- R FHST
AH, DHBEMT CH, ZRMEGIT¥E X

(P<0.05) . UK 1d.

Western blot ¥l 75, B 2H Bel-2 25 FAAEXT Rk

HEEINT A4, DHBEST C4l; B4 Bax fl
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&1 RT-qPCR EEE5|#1551
Tab.1 Primer sequences of each gene in RT-qPCR

A 51911751 (5'—3")

Gene Primer sequence (5'—3")

miR-515-5p ¥ TTCTCCAAAAGAAAGCACTTTCTG
T CTCGCTTCGGCAGCACA

TLR4 _|if GATCTACTCACTTTACCATA
Fif GCTAATCGAGGCTACGACT

U6 i GCGCGTCGTGAAGCGTTC
N GTGCAGGGTCCGAGG

GAPDH |if CACATGGCCTCCAAGGAGTAA

T GAGGGTCTCTCTCTTCCTCTTGT

cleaved-Caspase-3 fE HAHX RIFE B EHT A4, D
HREMT CH; ZFAGIEE X (P<0.05)
WA 1e. £,

ELISA #17~, B 41 PGE2, TNF-a, IL-6 Fik/K
FREST A4, DARENRT CUl, ZRE645
P12FE L (P<0.05) o WL 1g.

RT-qPCR #ill7K, B 41 miR-515-5p mRNA #f
MERFIEPERTAH, DAREST CH, 57
IA G2 L (P<0.05) . DL 1h,

2.2 miR-515-5p {23 OA 3K &4 A HA

Ha AR R, 5 A A, B4 G, 40
J L A5 23, S HHA G RN, 5 Cd
FHLE, D 4 G WA ) 0 2/, S 1A G, 1914
EHN; ZRIAEGIEE L (P<0.05) . LK 2,
2.3 miR-515-5p #¥E[aiA#= TLR4

BiBiServ2 ¥4 FE H I 7K, miR-515-5p 5
TLR4 Z [AAFAELE AL o AR R 5 25 50
7R, FERASJG ) MUT 409, % 4% mimics NC 5%
mimics miR B Z [B (2 K FFE P22 R LS it
X (P>0.05) ; (HEERFAERIR WT 4, 4
mimics miR J5 H:2¢ Y6 BTG M B E R K (P<0.05) ,
FM miR-515-5p AEMS 5 TLR4 #1454 . RT-qPCR
1 Western blot %7~ , B 241 TLR4 mRNA F14E
MIXRIEREEHT A4, DAMEEKT C 4,
ZR A FE X (P<0.05) . WK 3.

2.4 8 TLR4 835 # %53 RiX miR-515-5p Xt
IL-1B iF S/ OA B HAA T RIMFIIER R K E
BEER

5 D E ML, F 4403 5 RE 71 I 8 R
i, 5557 24, 48, 72 h A {H J¢ EAU X %R B &
P22 A Gt 2# i X (P<0.05) 5 A T8
WEEYEIN, Gy D40 A L ) R R, S IR G, 514
JEL LA S 2 e s A TR R R R T PGE2.
TNF-a, IL-6 FRik/KF-1 B 2 FH& ; TLR4, Bax
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50 pum - A
B4
cH
D4

] (h)

50 um 50 um e 50 pm

10° i otoasm | QiorGa) 10° QI-UL(0.55%)  [Q1-UR(12.58%) 10° o ioas) [oi-UR@529) 10° s Ul 0a8%) QI-UR(1L95%)
10%4 10°4 10°4 10°4
1044 : 1044 1044 ’ 104 ; =
=5 < < L < e s
0 10° - = 10° o 10° = o 10° — .
&0 &0 = 1 210 ; L
= 1074 = 107 =10 = 1074 E
104 104 104 10'] =
=
: =
erLL(9'3.4-'l%)' erLRy(woa»e) 0 QLLL(7'7.80'5@)' Ql—LRI(9v08“/n) Ql—LL(ZésS%) Ql—LI'('(‘).SS%) QLLL(SIZ.()Q%)' QLLRy(s.qx%)‘ &
10> 10° 10* 10° 10° 10> 10° 10* 10° 10° 10> 10° 10* 10° 10° 10 10 10* 10° 10°
Annexin V FITC-A Annexin V FITC-A Annexin V FITC-A Annexin V FITC-A

o b= A =B =C4l =mDH
1 2 3 4 Mr(x10°) * x

=
s == ——] £
Caspase-3 17 H

A

0.2
Gy [ — 36 [
ol
@ Bcl-2 Bax cleaved-
Caspase-3
= 200 = 100 . . 40 < 1.5
£ g 23 : . Z
b 150 5 %0 E 3 S o
3 3 60 g o ‘5" 1.0
B= 100 B T 20 o
% % 40 B - =
~ D) < w05
mo50 2 0 o 10 =<
g Z = g
0 = o0 0 0
A B C D A B C D A B CD

4151 bl il

B1 dRE miR-515-5p 3 IL-1B FSH) OA BB THIMEIER  "P<0.05 a GV O YE C28/12 JILEE (PO i
Bix200) ; b. CCK-8 VA IMAALIETE ; . BAU M4 MUIE5E  MZERHKUCH A ~ D 215 WIMBIMEE (x200) FIAAXS 2Lk 1 E
s d. MM AL T WZE A RICN A ~ D MK I FIAMIE 1235 e Western blot A6l 4 TAR S 23k
YKE Mr: MHXFRiE 1. A4l 2: B4 3: C4l 4: D4l; f Western blot &I T-HISCEE FIAIXT £ib & ; g ELISA faill &
JiE 72635 7KF 5 h. RT-qPCR Kl miR-515-5p e PAH X R4

Fig.1 Inhibitory effect of overexpression of miR-515-5p on IL-1B-induced apoptosis of OA chondrocytes P<0.05 a. Identification of the
purity of C28/12 cells by immunofluorescence staining (Fluorescence microscopyx200); b. Cell proliferation was detected by CCK-8 method; c.
EdU was used to detect cell proliferation From left to right for fluorescence microscopy observation (x200) in groups A-D respectively and
quantitatively detected relative fluorescence expression; d. Flow cytometry was used to detect cell apoptosis From left to right for flow
cytometry detection in groups A-D respectively and quantitatively detected cell apoptosis rates; e. Electrophoresis of apoptosis-related protein
expressions detected by Western blot Mr: Relative molecular mass 1: Group A 2: Group B 3: Group C  4: Group D; f. The relative

expressions of apoptosis-related proteins detected by Western blot; g. The expression levels of inflammatory factors detected by ELISA; h. The
relative mRNA expression of miR-515-5p was detected by RT-qPCR

cleaved-Caspase-3 & H A X} F2 ik & B 3 F+5, Bcl- (P<0.05) . UL F48%5 D. E AHH R LG #E
2 MR R R W ERG Z2RASIEE X S (P>0.05) . WL 4.
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Fig.2 The promoting effect of overexpression of miR-515-5p on IL-1p-induced chondrocyte cycle in OA detected by flow cytometry

"P<0.05 From left to right for flow cytometry detection in groups A-D and the proportion of cells in each phase

TLR4-WT 5'---UGAGUAGCGUGGCUUUUGGAGAAA 3'
ARERRREARN
miR-515-5p 3' GUCUUUCA - CGAAA - GAAAACCUCUU - 5

TLR4-MUT 5'---UUUCAACGGUGGGAAAACCUCUUA 3'
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GAPDH

TLR4 mRNA tHX} ik

A B C D

am ©

3 miR-515-5p ¥Ba) 51 4= TLR4 16X

mm mimics NC = mimics miR
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*
=
H%%g
D05
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"
Z 06
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=
=02
36 =
0

cC D

A B
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"P<0.05 a. BiBiServ2 A{HE 4 il miR-515-5p 55 TLR4 454755 ; b, 9&GRMHR & 556

B531F miR-515-5p 5 TLR4 (37 X & ; c. RT-qPCR K Jll TLR4 mRNA HIX% %3k ; d. Western blot KJll TLR4 & 4 Fik Ik El  Mr:
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a. BiBiServ2 database predicted the binding sites of miR-515-5p

and TLR4; b. Luciferase reporting experiment verified the targeting relationship between miR-515-5p and TLR4; c. The relative expression of

TLR4 mRNA detected by RT-qPCR; d. Electrophoresis of TLR4 protein expression detected by Western blot

Mr: Relative molecular mass  1:

Group A 2: Group B 3: Group C  4: Group D; e. The relative expression of TLR4 protein detected by Western blot
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Fig.4 Inhibitory effect of up-regulated TLR4 partially reversing overexpression of miR-515-5p on IL-13-induced apoptosis of OA
chondrocytes and amelioration of inflammation "P<0.05 a. Electrophoresis of TLR4 and apoptosis-related proteins expressions detected by
Western blot  Mr: Relative molecular mass 1: Group D 2: Group E  3: Group F; b. The relative expressions of TLR4 and apoptosis-related
proteins detected by Western blot; c. Cell proliferation detected by CCK-8 method; d. EAU was used to detect cell proliferation
From left to right for fluorescence microscopy observation (x200) in groups D-F respectively and quantitatively detected relative fluorescence
expression; e. Flow cytometry was used to detect cell apoptosis  From left to right for flow cytometry detection in groups D-F respectively and
quantitatively detected cell apoptosis rates; f. Flow cytometry was used to detect cell cycle From left to right for flow cytometry detection in

groups D-F respectively and the proportion of cells in each phase; g. The expression levels of inflammatory factors detected by ELISA
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