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Study on mechanism of IncRNA HOTAIR promoting apoptosis of intervertebral disc nucleus pulposus cells
Ailixiati Aireti, MA Zhi-gang, LI Hong-wei  (First Department of Spine, Orthopedic Center, People’s Hospital of Xinjiang Uygur
Autonomous Region, Urumgi Xinjiang 830000, China)

Abstract: Objective To study the regulatory effect of long non-coding RNA (IncRNA) HOX transcript antisense intergenic RNA
(HOTAIR) on the apoptosis of nucleus pulposus cells of intervertebral disc. Methods Human intervertebral disc nucleus pulposus cell line
(HNPC) was cultured and randomly divided into control (Ctrl) group, advanced glycation end products (AGE) group (AGE group) ,
microRNA (miR ) -22 mimic group (mimic group) , mimic negative control group (mimic-NC group) , IncRNA HOTAIR overexpression group
(HOTAIR group) , empty vector of overexpression plasmid group (Vector group) , HOTAIR combined with mimic treatment group (HOTAIR+
mimic group) , and HOTAIR combined with the inhibitor of nucleotide-binding oligomerization domain-like receptor family pyrin domain-
containing protein 3 (NLRP3)mcc950 group (HOTAIR+mcc950 group). The expression of miR-22 and IncRNA HOTAIR was detected by
qRT-PCR. The relationship between IncRNA HOTAIR and miR-22, as well as miR-22 and NLRP3, was detected by dual luciferase reporter
gene assay. The expression of NLRP3 inflammasome-related proteins was detected by Western blot. And the apoptosis of HNPC cells was
detected by flow cytometry and Hoechst 33342 staining. Results Compared with the Ctrl group, the expression of IncRNA HOTAIR,
NLRP3, Caspasel, and apoptosis-associated speck-like protein containing a caspase activation and recruitment domain (ASC) protein was
up-regulated, cell apoptosis was increased, and the expression of miR-22 was down-regulated in AGE group, the differences were significant
(P<0.05). In addition, IncRNA HOTAIR could bind to the base sequence of miR-22,and miR-22 could bind to the base sequence of NLRP3
3'UTR. Compared with the Vector group, the expression of IncRNA HOTAIR, NLRP3, Caspasel, and ASC protein was up-regulated, cell
apoptosis was increased , and the expression of miR-22 was down-regulated in the HOTAIR group, the differences were significant(P<0. 05).
Compared with the HOTAIR group, the expression of miR-22 was up-regulated, and the protien expression of NLRP3, Caspasel, and ASC

was down-regulated, and cell apoptosis was decreased in the HOTAIR+mimic group, the differences were significant (P<0. 05). Compared
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with the HOTAIR group, there was no significant difference in the expression of IncRNA HOTAIR or miR-22 in the HOTAIR+mcc950 group

(P>0.05) , and the protein expression of NLRP3, Caspasel, and ASC was down-regulated, and cell apoptosis was decreased , the differences

were significant (P<0.05). Conclusion IncRNA HOTAIR activates NLRP3 inflammasome and promotes the apoptosis of intervertebral

disc nucleus pulposus cells by targeting miR-22.

Keywords: long non-coding RNA ; HOX transcript antisense intergenic RNA ; miR-22; nucleotide-binding oligomerization domain-like

receptor family pyrin domain-containing protein 3 ;intervertebral disc nucleus pulposus cell ; apoptosis
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