P A BE AR 224 CH AR B2 50O HA4EE 11
*1510° Journal of Nanjing Medical University (Natural Sciences ) 202411 H

. g;ﬂ:ﬁﬁ% .

miR-199a-5p ZERFAELRLR R B0 32 T ELAE FR OIS 55

B, FRE, R R, FFEE OEF A

P B R AR 22 5 AR R BT 8 S s = A 22 5 0 7 AR Do 2R VD058 AR RE SR R L G s &, V0% R At
211166

[ E] B RAAFEEFIRE T miR-199a-5p 78I 2B 7K1, LA 40 H il =8 (uiglyceride, TAG) 25 2 )
g J FVETEMLE o T3k RT-qPCR A & FE WK & /s BRUFFIE L 23 miR-199a-5p (193K 5 73531 81 F miR-199a-5p 48147 « #0111
5] B 44 %5 HE R peDH-CD36-flag Jii b 5% % Hepal-6 F1 AMLI12 4, 3@ i RT-qPCR M1 Western blot #6:3 fig { G A1 S hr R A A
b, K AR T G A TAG & &5 333 miRDB (microRNA Target Prediction Database) Tl miR-199a-5p [ #82E P& 38 i 0008t 2=
AR 25 SR I EAT IR E . 85 5R : MR A YLUHCIR A T CSTBL/6) /)N SR IE H miR-199a-5p (3R IA K F I 57 5 i K IA miR-199a-5p
RERE B4 IR Y TAG, 11T miR-199a-5p #4771 2 BA I AN P9 TAG 5 &5 miR-199a-5p 38 1E H T 18 Wi BR 5 (2 i CD36 J: A 1)
3'4EFH X (3 untranslated region, 3" UTR) B SR E R IL . 458 AEFHIEAR LA BRI FE P, miR-199a-5p M)LK F39m, JF
H miR-199a-5p A EHITHE A CD36 PR AT 41H A TAG & & .

[REIAT miR-199a-5p; AFE; H o =5; CD36

[FE5SZES] R575 [ZEttrEE] A [XEHE] 1007-4368(2024)11-1510-07
doi: 10.7655/NYDXBNSN240674

The expression and role of miR-199a-5p in the liver
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[Abstract] Objective: To investigate the expression levels of miR-199a-5p in the liver under various nutritional conditions and its
effects on hepatic triacylglyceride (TAG) content, as well as the underlying mechanisms. Methods: RT-qPCR was used to detect the
expression levels of miR-199a-5p in liver tissues of high fat diet mice. Hepal-6 and AML12 cells were transfected with miR-199a-5p
mimics, inhibitors, negative controls and pcDH-CD36-flag plasmid, respectively. The changes in biomarker expression related to lipid
metabolism were detected by RT-qPCR and Western blot, and TAG content was detected by kit. The target gene of miR-199a-5p was
predicted by microRNA Target Prediction Database (miRDB) and verified by the dual luciferase reporting assay. Results: The
expression levels of miR - 199a - 5p in the liver of C57BL/6] mice were elevated under high - fat diet and fasting conditions.
Overexpression of miR-199a-5p reduced TAG levels in hepatocytes, while inhibition of miR-199a-5p increased intracellular TAG
content. miR-199a-5p decreased the protein expression of the fatty acid translocase CD36 by interacting with its 3" untranslated region
(3" UTR). Conclusion: The expression level of miR-199a-5p increases during hepatic lipid accumulation, and miR -199a-5p may
reduce TAG content in hepatocytes by targeting CD36.
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Table1 RT-qPCR primer sequences

Gene Primers sequence(5'—3")
36B4-F(Mouse) CACTGGTCTAGGACCCGAGAAG
36B4-R(Mouse) GGTGCCTCTGGAGATTTTCG

CD36-F(Mouse)
CD36-R(Mouse)
ACC-F(Mouse)
ACC-R(Mouse)
FAS-F(Mouse)

TTAGATGTGGAACCCATAACTGGA
TTGACCAATATGTTGACCTGCAG
TGGACAGACTGATCGCAGAGAAAG
TGGAGAGCCCCACACACA
GCTGCGGAAACTTCAGGAAAT
FAS-R(Mouse) AGAGACGTGTCACTCCTGGACTT
SREBPlc-F(Mouse) GGAGCCATGGATTGCACATT
SREBPlc-R(Mouse) GGCCCGGGAAGTCACTGT
CPTA-a-F(Mouse) ~ CACCAACGGGCTCATCTTCTA
CPTA-a-R(Mouse) ~ CAAAATGACCTAGCCTTCTATCGAA
ATGL-F(Mouse) GAGAGAACGTCATCATATCCCACTT
ATGL-R(Mouse) CCACAGTACACCGGGATAAATGT
HSL-F(Mouse) GGAGCACTACAAACGCAACGA
HSL-R(Mouse) TCGGCCACCGGTAAAGAG

13 %itg 7k
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A:The expression levels of miR-199a-5p in GEO database GSE13840(n=8 for the WT group and n=10 for the ob/ob group). B: Liver oil red CORD)
staining was observed in C57BL/6] mice after feeding normal diet(ND) and high-fat diet(HFD) for 15 weeks(x40). C: Expression levels of miR-199a-5p
in the liver tissues of the ND and HFD mice (n=3). D: Expression levels of miR-199a-5p in mice with ND under the state of feeding and starvation for 16 h,
'P<0.05and “P <0.01(n=3).

Bl ARREIEFFIRAS T/ EATHEF miR-199a-5p BIRIAKF

Figure 1 Expression levels of miR-199a-5p in mice liver tissues under different nutritional status
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A, B: Overexpression efficiency of miR-199a-5p mimic transfected in Hepal-6 (A) and AML12 (B) cells. C, D: Hepal-6 (C) and AMLI12 (D)
cells overexpressed with miR-199a-5p were treated with serum-free medium supplemented with 300 pwmol/L OA for 24 h, and samples were collected for
detection of intracellular TAG content. E, F: After the expression of miR-199a-5p was inhibited in Hepal-6 (E) and AML12 (F) cells, serum free medi-
um supplemented with 300 umol/L OA was used for 24 h, and the samples were collected for detection of intracellular TAG content. 'P < 0.05, P < 0.01,
and P <0.001(n=3).

El2 miR-199a-5p i§75 Hepal-6 F1 AML12 4B # A5 7k
Figure 2 miR-199a-5p regulated lipid levels in Hepal-6 and AML12 cells
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A: The target of miR-199a-5p in the 3" UTR region of CD36 mRNA was predicted by the miRDB website. B: The 3" UTR region of CD36 mRNA

was cloned and inserted into the downstream of the PGL3 plasmid luciferase fragment. C: The expression levels of luciferase activity in Hepal-6 cells after

miR-199a-5p overexpression were detected (n=6). D: Overexpression efficiency of miR-199a-5p mimic and CD36 transfected in Hepal-6 cells. E: After co-

transfection with overexpression of miR-199a-5p and CD36 in Hepal-6 cells, the intracellular TAG content was detected. "P < 0.05 and “P < 0.01(n=3).
3 miR-199a-5p ¥E[5) CD36 mRNA A9 3’ UTR XIEip& R H &k 7k F
Figure 3 miR-199a-5p targeted the 3’ UTR region of CD36 mRNA to reduce its expression level
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A:The expression levels of lipid metabolism-related genes in Hepal-6 cells after overexpression of miR-199a-5p were detected by RT-qPCR. B:

The protein levels of CD36, FAS and ATGL in Hepal-6 cells after overexpression of miR-199a-5p were detected by Western blot. C: Grayscale analysis

of protein immunoblotting. P < 0.05(n=3).

4 miR-199a-5p F&{K Hepal-6 4R CD36 B E H FKiE
Figure 4 miR-199a-5p decreased protein levels of CD36 in Hepal-6 cells
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