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[ Abstract] Objective To screen microRNA (miRNA) with elevated expression in intervertebral disc degeneration
(IDD) tissues, and to explore its role and possible mechanisms in IDD. Methods Two published IDD miRNA sequencing
databases were compared to screen the most highly expressed miRNA—miRNA-603. Intervertebral disc tissues of 10
patients with IDD and 10 patients with lumbar spine fracture were collected, and the nucleus pulposus cells from normal
intervertebral disc tissues were isolated and cultured. Quantitative real-time polymerase chain reaction (qQRT-PCR) was used
to detect the expression of miRNA-603 in the IDD and normal intervertebral disc tissues. The role of miRNA-603 in tumor
necrosis factor o (TNF-a)-induced inflammation of nucleus pulposus cells was explored using miRNA-603 mimics and
inhibitor factor. Sorbin and SH3 domain-containing protein 3 (SORBS3), a target gene of miRNA-603, was found by using
bioinformatics website and the published IDD miRNA sequencing databases, and was verified by dual-luciferase reporter

assay. The function of miRNA-603 and SORBS3 in the inflammatory response of nucleus pulposus cells was explored by the
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overexpression of miRNA-603 and SORBS3. Results The expression of miRNA-603 increased significantly in IDD tissues

(P<<0.01). Overexpression of miRNA-603 could promote the expression of interleukin (IL)-6 and IL-1p in nucleus pulposus
cells (both P<<0.01); inhibition of the miRNA-603 expression could reduce the TNF-a-induced expression of IL-6 and IL-1f
(P<<0.01, P<<0.05). At the same time, the expression of cleaved caspase-1 also decreased (P<<0.01). Bioinformatics

prediction showed that miRNA-603 could targetedly regulate SORBS3, and the expression of SORBS3 in IDD tissues was low
(P<<0.01). Compared with the overexpression of miRNA-603 alone, co-overexpression of miRNA-603 and SORBS3 inhibited

the TNF-o-induced expression of IL-6 and IL-1p in nucleus pulposus cells (both P<<0.01). Conclusion The expression of

miRNA-603 increases in human IDD tissues. miRNA-603 can induce the inflammatory response of nucleus pulposus cells by

targetedly inhibiting SORBS3, which may promote the IDD process.
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HENF] #5121 744% (intervertebral disc degeneration,
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A MR L A, xR B AR RE I A
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miRNA J2— 28K 20~22 nt (UHRILT4Y, 58
TR ] FEEE R Y 37 9ESmt5 X (3" untranslated region,
3'UTR) ML 915" . miRNA B2 5%
ANMIPHT . . TSRS L BT,
miRNA TESEAZ AL 1 S SEAE B 0 v A48 T i 24
FHEY . AHFSE R miRNA FEik 1M PRz, vk
i IDD ZH 2 A T e i 8 7% 19 miRNA-603, 81+
miRNA-6037EIDD &A= . &St e ST Redllil .

1 #EFTG %

11 A% EEF Sl HEF LB (gene
expression omnibus, GEO ) %{4fi J& £ i) 2] IDD #H
KB PR, 73902 GSE19943 . GSE63492 #ll
GSE34095, H:fft GSE19943 Fl1 GSE63492 £ miRNA
FE IR T Y ACHE 42, GSE34095 S mRNA # ik %
WP K Hs B 43 BT LL % GSE19943 Il GSE63492
Hoys 4R, TRt th 3 S 7E IDD ZH U 3 Rk Y
miRNA: miRNA-603, miRNA-574-3p. miRNA-
199a-5p. #| ] TargetScan, miRTarBase ¥ 155 B,
“7 [ 3l 71 GSE34095 %45 52 1) IDD mRNA 234 1%
I 7 55 48 3R 15 miRNA-603 (1) 1 3 [K] A 111 B4 4 A1
SH3 &5 44 35 £ % % 1 3 (sorbin and SH3 domain-
containing protein 3, SORBS3 ) .
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R (52.7£11.5) %0 AWFSEE SR K2
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1.3 #itzwmiesy A RRER  NERESITEE
AYMENRIEEZH A 7 2 LR ZH R, SRFE T 0.25% 1T AY
R 37 °C 44k 3~5 h; FHZANMEE M g 25542
B, IR LA 300X g B0 5 min, SRIG 5 T,
PAFTBERZ AN . IS B 1 58 R AR IR R A S
BT 37 'C 5% CO, 1 40 Mo B S 46 b 85 95 .
2 ARLAG W BEAZ H LA 7 e 2 S B s AR A4

14 M fiE e BUE B AR T
A M Fr 1) 24 FLAR I, % 2 miRNA-603 A5 411
Y (M A R A IRA R ) 48 h s, H
PBS 7% 2 ¥, %K 3 min; AFFLAIA 500 pL 4% £
B AR A IR E 15 ming PBS ¥k 3 Wk, HALnN
A 500 pL 4% Triton X-100 % & ¥ & 20 min; PBS
UE 3 WK, BEALINA 500 uL 2% 4= I35 8 1% 1R
# 30 min; I A —4i SORBS3 4k (5% 5 NBP2-
20861, 32 [E NOVUS/A ) , 4 C i & il %
B2 R3EE—Hi, PBSUE3 WA Zht (1585
4413, E£H CSTAH ) %M F 60 min; PBS Uk
3 WA DAPL £ E 5 min; PBST ¥k 2 K5
WSEAIMIE i, 206 AR IS . FrfiE.
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R AU IRPLA) M, 5 RNA fh$g 050 &
FHERAE 0 5 RNA JFR e B 20 B A 2 hin
A TRIzol i Ji FHl RNA #ili #2055 & i ke 5, 3
FIE A B Jie HL K R T RNA 19 46 B . FH H 4% TaKaRa
Al H miRNA |, mRNA S F5 SR &b 7 s % 5k,
FH H 2 TaKaRa 2 7] 19 SYBR Green 25 B 5 ) 58 1
PCR TR 3 ) A A G BE R A 3R ik o 51k
WSERMRAETAY TR () BOERAR
SEL, SIHFF (5-3") & miRNA-603 1F 1] 5] 4
CACACACTGCAATTACTTTTGCAA, JX [ 51 ¥
CCAGTGCAGGGTCCGAGGTA; miRNA-574-3p iF-
i 5| ¥ GCACCAAGCAAGTCTGGAA, X[ 5|4
CGAGGCCTCTGTCTTACAGG; miRNA-199a-5p,
1E 1) 51 ¥ ACACTCCAGCTGGGCCCAGTGTTCA-
G ACTACC, Jz[5|% CTCAACTGGTGTCGTGG-
AGTCGGCAATTCAGTTGAGGAACAGGTA; U6
1E 11 5% ACACACACACACACACGTAT, I 5]
Y AAGGATGACACGAAATTC; SORBS3 iE[a1514)
TCTTCCACATCCCAGTCTCC, K [n 5|4 CACAT-
GCTTGGTGAAGAACG; IL-6 iE[n5]%) AGTGAG-
GAACAAGCCAGAGC, & [f] 5| ¥ AGCTGCGC-
AGAATGAGATGA; IL-1B 1F 7] 5| #) CCACCTCC-
AGGGACAGGATA, fz [f] 3] ¥ TCAACACGCAG-
GACAGGTAC; p-actin 1F 1] 5| 4 CCCAAGGCC-
AACAGGGAAAA, 2 15| GGTGCCCATCTCCT-
GCTCAA. DL 27314 H AYFEHAYAHR Ik B
1.6 EaMepE 5 H RIPA 21 24 40 i,
2 Ja A H ke B AR I 355 &5 (9 [ ThermoFisher
ONE]) I TR, HEASTRIHR B RE  E A 2 A
[V BE e IR RS s i A . B REAT
SDS-PAGE, 2 J& £ I M EEI i # 2 NC i I,
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W —4t, F PBST PEME 3 ¥k, 4K S min; JITA XS
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swl) | caspase-1 Pifk (9845 24232, SEE CST A4
A) ) . cleaved caspase-1 #iL1& (1% %5 89332, 3 [H
CST/AH]) | IL-1pditk (5245 12703, % [E CST
D) L MEEAYUA (585 2148, EE CST 2

Al) . PN HRP FRICHIPL R 1gG (175 70748,
ZE CST A ) .
1.7 REKFBKRMEEE i UCSC
( University of California Santa Cruz ) %% & J& #¢
i) 3] SORBS3 3' UTR J¥# %1, ¥ H4fi A pMIR-report
luciferase JURL (i 7 BILIE D] B 2 B B % 1 A PR
Nd] ), g pMIR-SORBS3 3’ UTR 40 JFoki, ¥
2 AR 28 2R A 293 T 4iiffd (rh ER
B LA ), [R5 A Renilla kL ( L
UL BB A A R AR ) E NS, Bl
A miRNA-603 ff14), 24 h 5 4E4ni. #¥8
WU 2 W 5 FE R 059 & ( 3E[E Promega 28
Al ) Ul TR
1.8 S e  fHEN AL Y]
A KA, Z ST R PBS AR b i
10 min AT, WYl A, FHIE® LS
F IR 20 min, WAL JE T SORBS3 HLiA,
BT 4 CokeRR R, Buhvl A, HPBSUE 3 IX,
5 min, MAAEYRARICH —HEIRIFF 1 h;
PBS ¥t 3 ¥k, #FK 5 min, %I DAB B, 5 min
Jii PBS ¥k 3 WK, TR RE AR . el giike
e a7 & . DAB (35 & 20 4 M 2 3 R
WHE AR EAHBRATF
1.9 %its43 3] SPSS 21.0 B4 7412+
A, F GraphPad Prism 5.0 {4 &l H) K7 K0 ok
BB R IEZ S35 ( Shapiro-Wilk 5 ) F1J7 2255
P (Levene kil ) , FFA1ES A Hor 25510 &
TR x5 2, 2 IE] HLBCR A ST FEAR ¢ K 30 8%
FR R Z 0T Ke/KHE (a) 24 0.05,
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2.1 miRNA-603 £ IDD 4L 2% F & £ & Jrir2 4
IDD miRNA % ik 3% Wl J¥ %4 4l 52 GSE19943 #il
GSE63492, 45 H 78 A 3 1> miRNA 7 IDD 4 21
W K, 43518 miRNA-603 . miRNA-574-3p.
miRNA-199a-5p (& 1A, 1B) . AN —EKiEX
3 /> miRNA £ IE 5 HE 8] 412U IDD 2 2P i %
k225, ATEET 10 4] IDD 85 F1 10 BIEAHEE
P HHEm] 52040, qRT-PCR 4558 WK, 5 1EHHE
] £LZH2UM Eb, IDD 44415 3 4~ miRNA i1k
18 (P<0.01, P<0.05) , H ' miRNA-603 %
isFHmEE i (K 1C) .
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A:GSE19943 miRNA #5145 4 HH miRNA-603 .\miRNA-574-3p HImiRNA-199a-5p () #35 ; B: GSE63492 miRNA # ik
W F £ 4 miRNA-603 \miRNA-574-3p MmiRNA-199a-5p [ %14 ; C: qRT-PCR 1l miRNA-603 .miRNA-574-3p FImiRNA-
199a-5p 7 1DD - HE 5] S 41 SURIIEAE -1 8 1E H M ] 241 21 P 234 . "P<<0.05, "P<<0.01.x+s. miRNA: fif RNA; IDD:#fE

6] F1R 1 P78 ; QRT-PCR: S 2 8 W S

2.2 miRNA-603 1%t #4520 i SR BB 3 BSIGFE
IEH BEAZ 200, FHAR B4 3000 % 44 miRNA-603 Xif
WRIRBLLLY), WA ABRE RS SR BT, qRT-PCR Kyl 45
RN BERZ AN 2k miRNA-603 J&, FIHA %S
IL-6 F1 IL-1f mRNA [ F&ik (P 4<<0.01, Kl 2A)

WA AR, 2 B ERE AR I 2 R R, %%
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45 S 5 R B A 0 M 5 Y miRNA-603 #1475, nf
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(P¥3<0.01, Kl 2C) . WAL A0l 2LA0 W, #5 1H BT
IR AR I 285 5 R e e miRNA-603 i),
A LI cleaved caspase-1 1 IL-1B 435 ( P<<0.01,
P<0.05; K2D) .
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BRI J5 BEAZ AN cleaved caspase-1( Caspl ) FIIIL-1B #3635 ; C: qRT-PCR Kl ¥4 J miRNA-603 #4fill - J5 TNF-o 175 5 (5%
YA AR IL-6 FIIL-18 mRNA BIFEIA ;D « 8 1 BT ER TR 4% e miRNA-603 1] Ff5 TNF-o 175 3 A B8R 4l il 7 cleaved Caspl
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2.3 miRNA-603 ¥z & SORBS3 1% i TNF-a # ¥ %9
MAzsmRe K e BOop Gl A {E BAE M TargetScan
Al miRTarBase, 43 7l # if] #| 4 819 4~ Fl 506 1~
miRNA- 603 Ay LN, H Ay 478 A~ S,

38 1 GSE34095 mRNA 2 i 1% I 77§ 46, &
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M R B A L S 45 58 (B 3D) B, i
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SORBS3; B: qRT-PCR 45l 1 26 1A miRNA-603 J&5 6% 4 i rF SORBS3 13635 5 C - 4L S0 BE 0 I e (o 6 M A% 240 g HH SORBS3 1
F2iK (200X ); D AHOGR B A SEH 25055 TE miRNA-603 1] 41 ] 9845 SORBS3 13214 ; E : qRT-PCR A5l 25 S 2 HH SORBS3 1]
4 miRNA-603 Hi4Pl 45175 S IL-6 FIIL-15 mRNA %35, “P<0.01.n=6,x%s. miRNA:{#RNA; SORBS3: LIZL1EHISH3 %4
P A, 2 4 11 3 3 TNF-o: IR SR BE I 1o DAPI : 4°,6- —JPHE-2- ZEJENS|IE ;37 UTR : 3 JESi S X s WT 2 B A= 0 IL : (T4 A 255

QRT-PCR : SEI 5 5 545 W SV
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HFey A mie £ R 8 gRT-PCR (& 4A) FI
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(P<<0.01) . >N T Bt SORBS3 MY ik 22 fit 75 5% Wil
REAZ AN B e A RAE SO, FRANTHEREAZ A0 A ik 3k

SORBS3, 24 h J5HIA 100 ng/mL TNF-o., 4kZEkE5%
24 h JE AR A AEAH DGR F o qRT-PCR Kl 4558 7,
52 @RI A TNF-o M1 b, 13 Fik SORBS3 41
A TNF-a [ 405 IL-6 Fi IL-18 mRNA 253k B i %
fit (P#<<0.01, K 4C) . 45K 4R SORBS3 W] L)
I R A L 2 A R SV
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El 4 SORBS3 7 IDD ARAHRFRIEFHFAIEES TNF-o 3550 A AE K 52
A:qRT-PCR Kl SORBS3 mRNA 7£ 1E A ] #4121 K IDD AU YA (7"P<0.01.n=10,X+s ); B: HE 41 41 k27 e o k)
SORBS3 75 iF # HEE] #4121 & IDD 41 i 193235 ( 40 X )5 C: qQRT-PCR K&l 4% 20 it 1t 3635 SORBS3 5 TNF-a 175 5 1Y IL-6 Fll
IL-1 mRNA {J£iK( "P<0.01.n=6,x+s ). SORBS3 : I FUHFISH3 S5 44 & 2K 11 3; IDD - HEI] 538 17 PEAE ; TNF-a: il 38

FEHF o IL : FHAIAEA 3 5 QRT-PCR : SR A2 It SR e S 1 .
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miRNA J& —F 4 4 5% BL5E RNA, JIZ A 7E
F B B o a v, A S R A Sl s v A
LEBEVERT . £ % miRNA WF5E 38, Hi
YK R0 4 5 miRNA Rk w4 6, BT
miRNA [ & LTI 58 KR 57  B A i 5T 34
Az BB R R RIE A, miRNA
7E 1DD H 1) T ZE D) e Wi 48 s, FEAE ] 5k N 2R
S5 . A IR) 9 20 44N B8 T A T XY & P B AR
S, A BF 58 % K T 2 4 IDD miRNA # ik
T BCHE 4, & B OE R Y ME ] £ 412U A
., miRNA-603 7£ IDD 41 41 H &5 % ik, H A
miRNA-603 7 & E [z N H A9 AE i oA L $i 38,
1A &6 4y 38 o, 500 509 55 4L 2UM L,
miRNA-603 7E U 5§98 41 2V I e 3k, Hon] LU il

op s e = PAVEFLIRE P, miRNA-603 A L)
T = BIPEFLR AR K . TR AR
HERE S 1A ) 3 kO A 51 R Y 3 N M
N, fEIDD &4, KSR, T HER &4
LU 05, 5 EAE ] S 412U R AE R, 7= AR T2,
IL-3. IL-8, TNF-a 254 #EP 71 . i o 45 o [
F— 57 AT LU i PR — A AL A RS R R R
TRIESR SRR . 5- P €0 I S A TR T X A R A
PRI ISR AE A, R R AR E Y 5
— 7, BT AR AR RS AZ 40 A S Bl 1 22 0 2 i
JiE, 5 VIR B A A4 M B 5 R R 2 A T A2 AR 3 I
A 0] 25 200 0 2 A R T, BRI IR DD L 3R]
TEBER 240 M P ok 323k miRNA-603, 45 5t i /R i %
ik miRNA-603 7] L B i i/% & IL-6 F1 IL-1B Y %
ik FELL TNF-o JBEAE N RAEAAL G SEaG L, 4]
miRNA-603 [ %35, 454 1 78 TNF-o i 5 19 IL-6
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FNIL-1B FEA MU 55 . Rl SR U6 A 7E BEA% 20 At
o miRNA-603 HAT 755 O0E i i AE R . A=
Wi B2 07 vk, AT U SORBS3 j& miRNA-603
MR SE IR, A IF o B, A 0 A0 i v o R
SORBS3 I {fi IL-6 £ A F Ik FEAR . 2 )5, oAl
TE B8 40 I i 22 ik miRNA-603, & #i SORBS3
() 2% 35 1 B 5 B AIK, 156 B miRNA-603 1] LL# #i
SORBS3 3Rk, WHHGE Wi 15 He A S g0 i — 2
IEHH SORBS3 J& miRNA-603 [ 483 [K . 78 56 A% 20
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