MINXZZH®R (EFH) 2024, 55 (6) :1533 — 1542
J Sichuan Univ ( Med Sci) doi: 10.12182/20241160506

circ_0084043/miR-31-5pif] TTHMGA1Z 5 Bh ki1
B ERMTLEIRT R

Ipk %2 H5° BN T OE

THREREBEEBE (B)1] 750004)

[#E] BH  #HYTcirc_0084043/miR-31-5pT T HMGA1Z: 53 ikils BERE L (atherosclerosis, AS) FEJH B ELAHLH .
Fik o WAE20204E9H -20234E9 7 4961 AS R 3 ) 31 Tk BE B K i 45 4 25 % 0 BE B S T R 414, QRT-PCRAG I
circ_0084043, miR-31-5pFIHMGA1R ik, i CCK-8. SRR AL, RIJR . Transwell SE Bkl & A B 2 B2 i 26 (1 (oxidized
low-density lipoprotein, ox-LDL) 1755 A L4 -7 L4H M (vascular smooth muscle cells, VSMCs) 34758 . i %% . 1248667, i1t
HWIE B2 WL R & 5 ARSI 363 circ_0084043 , miR-31-5p, HMGA1Z [A] AL A J4T5 2 R . B r AS/NERU A,
WATIMLLO . HEYL AR T B o AR 1 50, A (A I E Ik i i B4 4%, QRT-PCREGM mIiR-31-5p, HMGALZEATEN, 4l
ARG T FPKHMGAL, a-SMAKIBIEIL . R ASEETEH . HiA8 1145 2H S circ_0084043 . HMGALRE KT
(P<0.05), miR-31-5p ik K F F P& (P<0.05) . circ_00840435miR-31-5pFik /K52 Ftf € (r=—0.385 5, P=0.0062),
HMGA 15 circ_0084043 357K -2 IEAH S (r=0.3317, P=0.0199), 5miR-31-5pF ik /K2 FiAl 3 (r=—0.3351, P=0.0186) .
miR-31-5pcirc_0084043, HMGAIfFEEL M 25 A0 s o ST HRAIMIHL, sh-NC41 | scramblel . circ_0084043+miR-31-5p
mimicsZH . miR-31-5p inhibitor+sh-HMGA 14, circ_0084043+sh- HMGAIZH35 . SiREIE A, iTH% . (R 22RE J1 1 (P<0.05);
Ssh-NC41HH L, sh-00840432H M| I% (P<0.05); miR-31-5p mimicsZ . sh-HMGAI141 % scrambleZ 1358 . IR, T8 . 12
Z2He ) N (P<0.05) . Hsh-NCAIAH I, sh-00840432H F Bl kA B BEHe . RFEAZ.C AU /N (P<0.05), TC, TG, LDL-C,
HMGA1 mRNA K& 7. a-SMAF KK T (P<0.05), HDL-C, miR-31-5pF 5K F FFH(P<0.05), ZiE  circ_
00840433 1 1l miR-31-5pHE R HMGA 1 £ AR VSMCsHi5 . 1252, HESHASHEE

[&#iA]  circ_0084043  miR-31-5p  EEBFBEAAL KL AT IENA0

circ_0084043/miR-31-5p Is Involved in Atherosclerosis by Regulating HMGA1: Investigation of the Mechanisms
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[ Abstract] Objective To explore the specific mechanism by which circ_0084043/miR-31-5p regulates high
mobility group AT-hook 1 (HMGAI) and thus participates in atherosclerosis (AS). Methods Carotid plaque tissues,
diseased vascular tissue, and corresponding normal tissue from areas adjacent to the plaques were collected from 49 AS
patients between September 2020 and September 2023. Quantitative reverse transcription polymerase chain reaction
(qQRT-PCR) was used to determine circ_0084043 expression. The proliferation, migration, and invasion of vascular
smooth muscle cells (VSMCs) induced by oxidized low-density lipoprotein (ox-LDL) were determined by CCK-8, clone
formation, scratch, and Transwell assays. The targeted regulatory relationship among circ_0084043, miR-31-5p, and
HMGAL1 was verified by bioinformatics and dual luciferase reporter gene assay. An AS mouse model was established, and
the pathological lesions in the aorta of AS model mice were observed by oil red O and HE stainings. Biochemical testing
was performed to assess blood lipids in venous blood. qRT-PCR was used to determine the expression of miR-31-5p and
HMGAI1. Immunohistochemistry was performed to assess the expression of HMGAI and a-smooth muscle actin (a-
SMA) in the aorta of the AS model mice. Results In AS patients, the expression levels of circ_0084043 and HMGAL in
carotid plaque tissues and diseased vascular tissues were elevated (P<0.05), while the expression level of miR-31-5p was
decreased (P<0.05). The expression of circ_0084043 was negatively correlated with the expression of miR-31-5p (r=—0.3855,
P=0.0062). HMGAI expression was positively correlated with circ_0084043 expression (r=0.3317, P=0.0199), and
negatively correlated with miR-31-5p (r=—0.3351, P=0.0186). MiR-31-5p had target binding sites for both circ_0084043
and HMGA1. Compared with the control group, the proliferation, clone formation, migration, and invasion abilities of
the sh-NC group, the scramble group, the circ_0084043+miR-31-5p mimics group, the miR-31-5p inhibitor+sh-HMGA1
group, and the circ_0084043+sh-HMGAI group increased (P<0.05). In contrast, the proliferation, clone formation,
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migration, and invasion abilities of the sh-0084043 group significant decreased compared to those of the sh-NC group

(P<0.05). The proliferation, clone formation, migration, and invasion abilities of the miR-31-5p mimics group and the sh-

HMGAI group decreased compared with those of the scramble group (P<0.05). Compared with the sh-NC group, sh-

0084043 group had decreased aortic lipid plaque and necrotic core areas (P<0.05). Total cholesterol (TC), triglyceride
(TG), low-density lipoprotein cholesterol (LDL-C), and the expression levels of HMGA1 mRNA and protein and a-SMA
decreased (P<0.05), while high-density lipoprotein cholesterol (HDL-C) and miR-31-5p expression levels increased

(P<0.05). Conclusion circ_0084043 promotes the proliferation and migration of VSMCs and promotes the progress of

AS by inhibiting miR-31-5p and increasing the expression of HMGA1.
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Table 1 Primer sequence

Primer Sequence (5'-3")

circ_0084043 F: TTCTAGACAGCCGGGGAGTG
R: CCAAAACCTTTCTTTCTTGATGGGA

miR-31-5p F: GCCGCAGGCAAGATGCTGGC
R: CAGTGCAGGGTCCGAGGT
HMGAI F: AAGGGGCAGACCCAAAAA
R: TCCAGTCCCAGAAGGAAGC
GAPDH F: ACCACAGTCCATGCCATCAC

R: TCCACCACCCTGTTGCTGTA
U6 F: GCGCGTCGTGAAGCGTTC
R: GTGCAGGGTCCGAGGT
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Fig 1 Expression of circ_0084043 in AS and the effect of silencing circ_0084043 on the proliferation, migration, and invasion of VSMCs induced by ox-LDL
A, qQRT-PCR detection of circ_0084043 in AS patients; B, cell toxicity assay results; C, QRT-PCR detection of circ_0084043 in VSMCs; D, MTT assay results; E, clone
formation assay results; F, scratch assay results; G, Transwell assay results (orginal magnification x100). ~ P<0.05, vs. normal; * P<0.05, vs. 24 h; * P<0.05, vs. 0 pug/mL.

* P<0.05, vs. control; * P<0.05, vs. sh-NC. n=3.
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Fig 2 The effect of circ_0084043 targeting miR-31-5p on the proliferation, migration and invasion of VSMCs treated with ox-LDL

A, qRT-PCR detection of miR-31-5p in AS patients; B, results of correlation analysis; C, MTT assay results; D, results of the dual-luciferase reporter gene assay; E,

clone formation assay results; F, scratch assay results; G, Transwell assay results (orginal magnification x100). : P<0.05, vs. normal;

control; * P<0.05, vs. scramble. n=3.
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Fig 3 Effects of circ_0084043/miR-31-5p regulation of HMGAL1 on the proliferation, migration and invasion of VSMCs treated with ox-LDL
A, qRT-PCR detection of HMGAI in AS patients; B, results of correlation analysis; C, results of the dual-luciferase reporter gene assay; D, MTT assay results; E, clone
formation assay results; F, scratch assay results; G, Transwell assay results (orginal magnification x100). " P<0.05, vs. normal; © P<0.05, vs. miR-NC; * P<0.05, vs. control;

* P<0.05, vs. scramble. n=3.
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Fig 4 Silencing circ_0084043 inhibits the progression of AS in mice

A, Oil red O staining of aortic tissues; B, results of QRT-PCR assay; C, oil red O staining on paraffin sections of aorta (orginal magnification x200); D, HE staining on

paraffin sections of aorta (orginal magnification x200); E, results of blood lipid test (HE staining, orginal magnification x200); F, immunohistochemical examination of

aortic paraffin sections, x200. ~ P<0.05, vs. sh-NC. n=6.
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