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Regulation of IncRNA-HI19 in cartilage matrix degradation and calcifica-
tion in osteoarthritis by targeting miR-106a-5p

LIU Xu-jian' ,WANG Dong-lai' , LI Zeng-huai' ,FENG Qi' ,CHANG Fu-jun’ ,FENG Jian-gang'
( Department of Orthopedics, 1. The Fourth Hospital of Hebei Medical University, Shijiazhuang 050011 ;2. 980 Hospital, Joint Logistics
Support Force of Chinese People’s Liberation Army , Shijiazhuang 050000, Hebei , China)

[ Abstract] Objective:To investigate the regulatory effects of long-stranded non-coding RNA HI19 (IncRNA-H19) on cartilage
matrix degradation and calcification in osteoarthritis (OA) by targeting microRNA (miR-106a-5p). Methods; Collect clinical osteoar-
thritis cartilage tissue and healthy cartilage tissue,the mRNA expression levels of IncRNA-H19 and miR-106a-5p in cartilage tissues
were detected by real-time quantitative PCR. The cells were divided into H19 interference group (si-H19) ,negative transfection group
('si-Control) ,miR-106a-5p mimic group (miR-106a-5p ), mimic-negative control group ( miR-106a-5p-NC ), miR-106a-5p inhibitor
group (inhibitor) ,negative inhibitor control group (inhibitor-NC) ,inhibitor + si-H19 and inhibitor- NC + si-H19 group. Test cells, al-
kaline phosphatase ( ALP) ,osteocalcin (OCN) and bone sialoprotein ( BSP) mRNA expression level. Western blot was used to detect
the levels of matrix metalloproteinase ( MMP-1) , MMP-13 and type II al collagen fibers (COL2A1). CCK-8 was used to detect cell
proliferation rate,and flow cytometry was used to detect cell apoptosis rate. Results; The expression of IncRNA-H19 mRNA was up-reg-
ulated in OA cartilage tissue (P <0.05) , down-regulation of miR-106a-5p mRNA expression ( P <0.05). Silent IncRNA-H19 could
significantly inhibit the apoptosis of chondrocytes, promote the proliferation of chondrocytes (P <0.05) ,and down-regulate the expres-
sion levels of MMP-1 and MMP-13 (P <0.05). The expression of COL2A1 was up-regulated (P <0.05). Silenced IncRNA-H19 in-
hibited the mRNA levels of ALP,OCN and BSP and the activity of ALP in chondrocytes ( P <0.05). Silencing miR-106a-5p signifi-
cantly reversed the inhibitory effects of H19 on chondrocyte matrix degradation and calcification markers (P <0. 05). Conclusion; L.n-
cRNA-H19 may promote the degradation and calcification of extracellular cartilage matrix by inhibiting the expression of miR-106a-5p,

thus participating in the progression of OA.
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A0 E A TR A R BCA R & 0
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%) o 30 BB R, Bk 19 B, £ 11 ], 2y
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e, 2R git B L (P >0.05),
1.3 FLHESE S BE5EX K M ( quantitative reverse
transcription polymerase chain reaction, RT-qPCR))

K JH TRIzol 13077 & M I TR B 5 49 48 4R0H 41 21
A B 1 2 SURV R 200 I b B 52 B Y RNA S T
Yl TR £ 2% o £ % W ( phosphate buffered saline,
PBS)#EWE 2 ~3 i, in A 1 mL Trizol %4 40 g 15
min , 135 W BE A0 58 4 B 7% )5, B 2 2 mL EP 45, Jfflf
FHEE A0 23 GO0 BE 7 I B RNA ¥ Z, 4% JR Prime-
Script TM RT Master Mix i 5 & ) a8 45 , 7 40 °C
FRE 6 min, 65 C KBy 25 min,35 DI F 5 M
H.#p DNA ( complementary DNA |, cDNA) , 5 %] ¢cDNA
P RAE T - 80 CLH T — 2 /Y qPCR LK,
RT-qPCR S A £ S it 20 pl, Hovh cDNA 74
2 uL,50 x ROX 0.4 pL,SYBR qPCR Mix 10 uL, I
Wen 149 0.8 pL, NiF5 4 0.8 pL, RNase /K8 il 2
20 pL, U6 FF miR-106a-5p M) £, B-actin E Ky
mRNA RIEMNZS DL 3 ANEE MR
A 3K, R 2RI R R AR, TSI
e A Be K /NUF : IneRNA-H19 (650bp) : F:5'-ATC
GGT GCC TCA GCG TTC GG-3",R.5'-CTG TCC TCG
CCG TCA CAC CG-3";ALP (454 bp) ;:F.5'-CCC TTC
ACT GCC ATC CTG TAC-3",R:5'-CCA TGG AGA
CGT TCT CTC TCT CA-3";0CN (294 bp) :F.:5'-GGC
AGG GAA GTC AGG GTA G-3',R.5'-CCC GTG GTT
TCC TGG TC-3";BSP (450 bp) :F.5'-ATG CCT GCC
TTG TAC CAC GAG C-3',R.5'-TCC ATC GAA GAA
TCA AAG CAG AG-3'; miR-106a-5p (23bp):F.5'-
AAA AGU GCU UAC AGU GCA GGU AG-3',R.5'-
AAC CAT GAC CTC AAG AAC-3";U6 (75bp) . F.5'-
CGC AAG GAT GAC ACG CAA ATT CG-3",R.5'-
AAC GCT TCA CGA ATT TGC GT-3'; B-actin (325
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BRI o 24 h 5, 4 408 B A F] 70% B K 4R
M5 H19 T3 4H (si-H19,5° -TTC ATG TTG TGG
GTT CTG GGA GCC-3") [ 4 %% Yt 21 ( si-Control,
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GAG UUA ATT-3") 41, i A J7 9 34 A4 T A ) T /%
(_Litg) B A BRA w45 o e 289 BE 100 nmol/T.
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166 h, SR JG e N8 R G 55 24 h,
1.5 ZAREsESEE
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WO @M, B E 1 he Bn R4 B S bR
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FEFEE O .
1.6 ZHAAT L
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) 4 R TR 5 mL IR A R A 10 pL /Y
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dide ,PT) Be {5, B 5, 76 % I T EOLEF 15 min,
{#i | BD FACS i =41 i2 1% ( BD Biosciences, San Jo-
se,CA,USA) 7 Hr 40 ML 94 T2 % o BT A & 3978 3 A
M7 S TR AT .
1.7 Western blot & #7

PR gL Am i A S L BCA 3R] & % &
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K SPSS22. 0 B AF HEAT SE AT o Mo TR BT R
PA(x £5) Fom, 20 1) HL R D o 30 g o IR 3R Oy 22
43 #1 (one-way analysis of variance, one-way ANO-
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R ERAGIFFE L,
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2.1 IncRNA-H19 #1 miR-106a-5p 7E OA S &%
&5

@4 4 IncRNA-H19 mRNA #H 1t , OA #&
B2t IncRNA-HI9 mRNA (1) 33k B B F+ &5, 2%
S G X (1=43.225,P <0.05) ;i 5 {4l
Zh miR-106a-5p mRNA A [t , OA #E 44 P miR-
106a-5p mRNA (1) 32 ik W] 5 (&A% (¢ = 74.447,P <
0.05), W1,
2.2 IncRNA-HI19 X 4 f i 58 A T-HI &2 M

si-H19 #5450 B 2 %) IncRNA-HI9 mRNA
Bk (P <0.05) ,Jf H ol . Z e JE 40 o g e, H &2
DYERE T2 h(P <0.05) o It =X 20 B S04 ) 445 2R &
IR YL si-H19 U 2R IncRNA-H19 7] L 5 22 417 1) 46
Mg T (P <0.05) , ifij si-H19 7 HC-A 40 Jfg il &
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#P<0.05,5 si-Control b4, & A Western blot # i B 5y [ fig 48
XEGKF,

A B

L5 I 5i—Control 1.5
) e si-H19 %
# =10
; =<
== = *
& ~ 05
Py —
" =
=z

0.0
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'5 64 # Bl miR-106a-5p-NC
- .
5 T miR-106a-5p
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2.6 IncRNA-H19/miR-106a-5p X3 £ i1 5h & R 48 5%
£ E

Yt miR-106a-5p inhibitor 1 si-H19 J5, 5 si-
H19 21 A1 I, miR-106a-5p inhibitor 41 MMP-1 #
MMP-13 LIk 7K P FITE P 8, COL2 AT K ik K-
T, 2 S WA G EE X (P <0.05), IAh, 5 si-
H19 + inhibitor-NC 4 #H [, , si-H19 + miR-106a-5p in-
hibitor 41 MMP-1 I MMP-13 3% ik 7K F- il i 7 2 I
P, M COL2AT Kk T M, 25 A it E X
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KIEERHI R M

¥ Yt miR-106a-5p inhibitor #1 si-H19 J5, 5 si-
H19 204 It , miR-106a-5p inhibitor + si-H19 41 ALP,
OCN .BSP mRNA 7K V-3 8 (P <0.05) , ¥ 5 41 i
ALP P BN (P <0.05) . 5 si-H19 + inhibi-
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3 it
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b A0 T AR 0 B T, AR AR 4 R R A OF R R
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Ko ULER IncRNA-HI19 AT #1ll il % B 4 g ALP ,OCN |
BSP mRNA JKFF1 ALP 7% PE, 5340, OA B 4 2L
' miR-106a-5p F35 T 7, YIEK miR-106a-5p i & i
BT UTER H19 S B 4H A 3 T B A RS A A AR
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