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[Abstract] Objective To investigate the influences and mechanism of X chromosome inactivation specific transcript

(XIST) on the proliferation and extracellular matrix synthesis of nucleus pulposus cells in rats with intervertebral disc degeneration
(IDD). Methods  SD rat intervertebral disc nucleus pulposus cells were isolated and cultured in vitro, and then randomly divided
cells into control group, model group, XIST knockdown group, empty plasmid group, and XIST knockdown+miR-132-3p knockdown
group. Except for control group, the cells in other groups were induced by interleukin (IL)-1f to establish IDD models. After nucleus
pulposus cells were grouped and treated, the expressions of XIST and miR-132-3p in the nucleus pulposus cells of rats were detected
by qRT-PCR; the proliferation of intervertebral disc nucleus pulposus cells was detected by MTS method and EdU staining; ELISA
was used to measure the levels of inflammatory factors IL-6 and IL-18 in the intervertebral disc nucleus pulposus cells;
Immunoblotting was used to detect the expression of extracellular matrix labeled proteins Collagen Il and Aggrecan in rat nucleus
pulposus cells. The targeted regulation of miR-132-3p by XIST in rat nucleus pulposus cells was detected by dual-luciferase reporter
gene assay. IDD rat models were established by intramuscular injection of IL-13 and divided into sham operation group, model group,
XIST knockdown group, no-load plasmid group, XIST knockdown+miR-132-3p knockdown group, with 12 rats in each group. After
treatment in each group, the expressions of XIST and miR-132-3p in intervertebral disc tissues were detected by qRT-PCR; TUNEL
staining was used to detect apoptosis of nucleus pulposus cells in intervertebral disc tissue of rats; the morphology of intervertebral
disc cartilage was observed by saffron O staining; serum levels of inflammatory factors IL-6 and IL-18 were determined by ELISA; the
expressions of Collagen Il and Aggrecan in intervertebral disc tissues were detected by Western blotting. Results Compared with
control group (cells)/sham operation group (rats), XIST expression in intervertebral disc tissue and nucleus pulposus cells, apoptosis
rate of intervertebral disc nucleus pulposus cells, levels of inflammatory factors IL-6 and IL-18 in intervertebral disc nucleus pulposus
cells culture medium and serum were increased in model group (P<0.05), the activity and proliferation rate of nucleus pulposus cells
and the expressions of miR-132-3p, Collagen I and Aggrecan protein in nucleus pulposus cells and intervertebral disc tissues
decreased (P<0.05); compared with model group, the apoptosis rate of nucleus pulposus cells, the levels of inflammatory factors IL-6
and IL-18 in intervertebral disc nucleus pulposus cells culture medium and serum, and the expression of XIST in nucleus pulposus
cells and intervertebral disc tissues of rats in XIST knockdown group decreased (P<0.05), the activity and proliferation rate of nucleus
pulposus cells and the expressions of miR-132-3p, Collagen Il and Aggrecan protein in nucleus pulposus cells and intervertebral disc
tissues increased (P<0.05). Down-regulation of miR-132-3p attenuates the ameliorative effect of knockdown XIST on IL-1B3-induced
intervertebral disc injury and cartilage matrix loss. XIST was able to target and down-regulate the expression of miR-132-3p in rat
nucleus pulposus cells. Conclusion Knockdown of XIST can inhibit inflammation by up-regulating miR-132-3p, thereby inhibiting
the apoptosis of IDD nucleus pulposus cells and promoting their proliferation and extracellular matrix synthesis.
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T4 5 K6 R 77 65 (CA1170) . T/ 41 O Be 3B e (0 I
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Tab.1 Primer sequences of qRT-PCR
R 5I9F8(s-3)
1EM: GGACGGTAGCAAGCAAAGAGTGTG

miR-132-3p
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iE[i: CTCGCTTCGGCAGCACA
U6
JZ i) : AACGCTTCACGAATTTGCGT
s 1EM: AGGGTGTGTGTGCATATGGA
XIST
JZli]: CCGCCATCTTTTCCTGTACG
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SRR E A, R BCATEI 2 B, Rt
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1.10 K SUBEH 40 i XIST X miR-132-3p (1 #E [i1) 4
7 %Fﬁﬁéﬁi%%%% %4 35 (starBase %ITEE:F)@W‘E
XIST 5 miR-132-3p Z [A] 45 4137 54

SR 3 AR BRUMEE [R] 25 B 4% At M LA 1 10° 4> /L 1Y)
BT IO 24 FLAN R R, Ki R 240, B
MLy M XIST-B7 42 % (WT) +miR-NC 2H (% 4t XIST-WT
2 45 B K7 +miR-NC) . XIST-WT+miR-132-3p mimic ZH
(%% YL XIST-WT 45 J5 K7 +miR-132-3p mimic) 5 XIST-
7 (MUT)+miR-NC £H (4 Yt XIST-MUT #f 25 JFoki+
miR-NC), XIST-MUT+miR-132-3p mimic 2 ( % 4
XIST-MUT % 45 5 #7 +miR-132-3p mimic), % 4% 24 h
JE VAR A AN, LARUHE NG 2R il i 5 DR A DU 35
BRI XU 2R WA R A o
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2000, dE— 2D P 3R T SNK-q K555 . P<0.0S
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2 % E0
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IK7K - THE (P<0.0S), miR-132-3p AHXF 323k 7K FRE A%
(P<0.05); SAETULIAR L, XIST Sl fiK 20 A BUAE ]
T A% 20 0 R A (] 45 20 4 b XOST AH X 28 35 7K A1
(P<0.05), miR-132-3p AH %f 2% ik /K F T &5 (P<0.05),
25 A3 TR 28 K BRUME 7] 285 B A2 240 . S A ) 8k 21 41
XIST . miR-132-3p ik 2 5 L4 12 E XL (P>0.05);
5 XIST MUK A AR L, XIST B +miR-132-3p Ak 41
R EURFE 1) 5% FhE5 2% 240 b S M i) 28 2H 4 e XIST AH XS 3R
JK ST 5 (P<0.05), miR-132-3p AH Xt 2 35 7K F [ A%
(P<0.05)(El 1),

2.2 R XIST it IDD K UM 7] #5 i 40 B 338 31 52
M MTS %M EQU R a2 R s, SxFAML,
A TR0 2 R FRU A [) 955 158 A2 400 i 3% 0 B 4 5 R AR
(P<0.05); SAIUZH AL, XIST iM% 4H A BUAE ] 4
BER AN NEIG 1 S5 2RI 5 (P<0.05),, 28 81Tk 41k
UM (B 23 B A% 20 BTG ) B R 5 7 R Ge 22 X
(P>0.05); 5 XIST mfIRAHAH L, XIST @ {fK+miR-132-3p
i AV 2H R UM R] 25 6 A2 40 B TS o T 3 A R AR
(P<0.05) (1 2).
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Fig.1 Expressions of XIST and miR-132-3p in nucleus pulposus cells and intervertebral disc tissues of rats in each group (QRT-PCR)

Teti. SBTFARAMLIL, BRI K EAHEMN £HLUE
*PEE;JJ\ , eE SRR E R, B AN TR
15 (P<0.05) . SBIRIZAAE Y, XIST i {41 K FLAE
5] £ L BUR B3 S FE BT S vk, A% 2 i
JAT R EAR(P<0.05), 25 TR 2H K RAME ] £ 41 2UP
A KA R R e e B AR Ak, B 4 M
TR ER TG L (P>0.05), 5 XIST Ak 20 4H
F, XIST Ritff+miR-132-3p mit i 20 K BUME a] 5 2H 2112
A S FE R N, B AR TR T
(P<0.05) (¥13).
2.4 AR XIST X IDD K FME ] 285 A% 4H 155 72 e
MLE HIL-6. IL-18 AKF- A5 ELISA v 45 il 4%
o, SRR () /BT ARA CRER) AL, B
éﬁjc U [0 28 56 2% A4t B 5% 0 S L3 -6, IL-18
KT (P<0.05); SACRIAH A L, XIST @i R4l K
LR [0 25 5 A 200 b 5 5 W B Il ¥ IL-6., 1L-18 /K-
FEAIK (P<0.08) , 25 2 TURLZH K BRUME ] 2850 A% At it 355 7
TR IL-6, IL-18 K2 5 4T H# = X
(P>0.05); S5 XIST IR L, XIST i flf+miR-132-3p

fo P 2 R R ] 485 10 A% 400 i 5% 53 W S il v H 16
IL-18 K-F-F+155 (P<0.05, [El4).
2.5 g fI XIST X IDD R Rl A 7] 285 #hi A% 41 i S A (7]
FA 21 Collagen I . Aggrecan H FFRIBAY N
Western blotting Kgh BN, S5XHRA ( gl E@)/ HIE
FARYORE) AL, AR ZH R B[R] 28 55 4% 248 i
MEMR] #5240 Z1H Collagen 1T . Aggrecan &5 FH 3k K TR
fi£(P<0.05); SHERIZIALL, XIST R fI4H K FUAE ]
SR M 4181 Collagen T . Aggrecan B
MR- T8 (P<0.0S) , 28 TR 2H K FUME ] 244
2% 20 B B AE ] 35 2H 21 H Collagen 11 . Aggrecan £ 138
KK 22 R TG L (P>0.05); 5 XIST i ik 4l
AHEE, XIST @K +miR-132-3p mf {2 A FROME ] 3B %
4 S HE ) £ 2ZH 21 Collagen 1T . Aggrecan £ 11335
KRR (P<0.05, [ES).
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