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Long non-coding RNA Airn alleviates myocardial infarction-induced injury in mice by improving mitochondrial function
JIANG Longlong'?, CHEN Jing"?, HAO Kaikai®, WANG Xiaoxiao®, CHEN Yanyan®?, GUO Chunmian®, FENG Xuyang®" (‘College
of Clinical Medicine, Xi'an Medical University, Xi'an 710068, China;’Department of Cardiology, Xijing Hospital, Air Force Medical
University ; Corresponding author , E-mail ; fengxwyang@sohu.com)

Abstract:  Objective To investigate the expression changes of long non-coding RNA Airn in acute myocardial infarction (MI) , and
elucidate its protective effect on cardiac function and the underlying molecular mechanisms. Methods C57B1/6] mice were randomly
assigned to three groups: sham+AAV9-EV group, MI+AAV9-EV group, and MI+AAV9-Airn group. Adeno-associated viruses were
injected intramyocardially at 28 d before MI induction. Cardiac function (LVEF and LVFS) was assessed by echocardiography at post-
operative days 3, 7. Heart tissues were collected at days 1,3,7, 14 to detect Airn expression by RT-PCR and RNA-FISH. Apoptosis
was evaluated by TUNEL staining, and the expressions of apoptosis-related proteins (cleaved Caspase-9, Caspase-9) were analyzed by
Western blot. Primary neonatal rat cardiomyocytes (NRCMs) were isolated and divided into normoxia group, hypoxia+Ad-NC group,
and hypoxia+Ad-Airn group. After viral infection, the NRCMs in hypoxia+tAd-NC group and hypoxia+Ad-Airn group underwent
hypoxia treatment; the NRCMs in normoxia group were not infected with virus and cultured under normoxic conditions. Mitochondrial
membrane potential and morphology were assessed using JC-1 and Mito-Tracker staining, respectively. ATP content was measured
using an ATP assay kit, and the cell viability was measured by CCK-8 assay. Results Compared with sham+AAV9-EV group, Airn
expression was down-regulated (2<0.000 1), and both LVEF and LVFS decreased in MI+AAV9-EV group (P<0.01). Compared with
MI+AAV9-EV group, the cardiac function in MI+AAV9-Airn group was significantly improved, as evidenced by increased LVEF and
LVFS(P<0.01) and reduced cardiomyocyte apoptosis rate and infarct size (both P<0.05). In primary cardiomyocytes, Airn expression
was lower in hypoxia+Ad-NC group than in normoxia group (P<0.000 1). Compared with hypoxia+Ad-NC group, the mitochondrial
membrane potential was restored in hypoxia+Ad-Airn group (P<0.01), ATP content was elevated (P<0.05) , and the cell viability
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was enhanced (P<0.01). Conclusion Long non-coding RNA Airn is down-regulated under myocardial infarction and hypoxia conditions.

Airn overexpression can improve the cardiac function and alleviate the myocardial injury after infarction through improvement of mito-

chondrial function and inhibition of cardiomyocyte apoptosis.
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Figure 1 ~ Changes of Airn expression in myocardial infarction and hypoxic models
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Figure 3  Effect of Airn overexpression on cardiac function at day 7 after myocardial infarction
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Figure 4 Effect of Airn overexpression on cardiomyocyte apoptosis after myocardial infarction
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Figure 6 Effects of RNA interference targeting Airn on gene expression profiles and signaling pathways
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