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Abstract

Object:

On the basis of constructing animal models and cellular lipid metabolism disorder
models, this study clarifies the role of JARID2 in the occurrence and development of
metabolic dysfunction associated steatotic liver disease (MASLD) and elucidates whether
miR-454-3p promotes the occurrence and development of MASLD by inhibiting JARID2, can
provide a new molecularly targeted site for the diagnosis and treatment of MASLD.
Method:

1. Human serum sample experiment:

Collect serum from normal individuals (n=21) and MASLD individuals (n=21). ELISA
method was used to detect the serum Oil Acid (OA) and Palmitic Acid (PA) levels of the
subjects. Real-time quantitative Real-time quantitative Polymerase Chain Reaction (qRT-
PCR) was used to detect the content of miR-454-3p in the serum of the subjects. Analyze the
differences in OA, PA, and miR-454-3p levels between two groups of subjects.

2. Animal experiment in vivo:

(1) Model construction: MASLD mice and control models were established. Male
C57BL/6 mice were fed with high fat diet (High Fat Diet, HFD n=6) and normal diet (Normal
Chow Diet, ND n=6) for 18 weeks respectively. The reagent kit detects the levels of
triglycerides (TG) and cholesterol (CHO) in the serum and liver of mice, Oil red O staining
was used to detect lipid accumulation in mouse liver, H&E staining was used to detect
pathological changes in mouse liver. Masson and Sirius red staining were used to detect
collagen deposition in mouse liver, to evaluate the successful construction of the MASLD
mouse model.

(2) Animal grouping and handling: After feeding mice with a high-fat diet, they were
divided into NC group (n=6, tail vein injection of AAV8-GP-1-NC, 1x10'' V.G/mL), mimic
group (n=6, tail vein injection of AAV8-GP-1-hsa-miR-454-3p mimics, 1x10"" V.G/mL), and
mimict+sponge group (n=6, tail vein injection of AAVE-GP-1-hsa-miR-454-3p mimics, after
two weeks, tail vein injection of AAV8-GP-1-hsa-miR-454-3p sponge 1x10" V.G/mL). Live
imaging to verify whether adenovirus is enriched in mouse liver.

(3) Detection indicators and methods: Western blotting (WB) was used to detect the
expression of JARID?2 in heart, liver, spleen, lung, kidney, brain and skeletal muscle of model

mice, and the expression of lipid accumulation related factors PPARy, Fasn, LxR and
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SREBP1 mRNA in the liver of mice was detected. The contents of TG and CHO in serum and
liver of mice A special reagent detection kit was used to detect the content of TG and CHO
in the serum and liver of mice, and the accumulation of lipids in the liver tissue of mice was
observed by the oil red O staining method, pathological changes of liver were detected by
H&E staining, collagen deposition in liver was detected by Masson and Sirius red staining,
glucose tolerance test (IPGTT) and insulin tolerance test (ITT) were used to evaluate glucose
tolerance and insulin sensitivity.

3. Cell experiment in vitro:

(1) Cell culture and grouping: In vitro cultured human liver cancer cell lines HepG2 and
HuH-7, as well as human embryonic kidney cell line HEK-293T, HepG2 and HuH-7 cells
were treated with a mixture of oleic acid and palmitic acid (OA:PA=2:1 mixture, 100 uM,
24 h). At the same time of mixed solution treatment, JARID2 was downregulated or
overexpressed, respectively. During mixed solution treatment, miR-454-3p was
downregulated or overexpressed, respectively. Mixed solution treatment, simultaneous
overexpression of miR-454-3p and upregulation of JARID2.

(2) Detection indicators: The Oil Red O staining kit was used to detect the accumulation
of lipid droplets in hepatocytes. The assay kit was used to detect the levels of TG and CHO
in cells. qRT-PCR and WB were used to detect the expression of JARID2 and miR-454-3p in
cells.

(3) Bioinformatics prediction and validation: Screening miRNAs regulating JARID2
through online databases such as MIRDB, MR microT, and TargetScan. Targetscan database
predicts the binding site between miR-454-3p and JARID2. Verify the regulatory relationship
between miR-454-3p and JARID2 in HEK-293T cells using dual luciferase reporter gene
experiments.

4. Statistical methods:

Perform statistical analysis using SPSS 26.0 (IBM SPSS Statistics version 26).
Comparison between two groups, data follows a normal distribution and is analyzed using ¢
test. Non normal distribution is analyzed using nonparametric rank sum test. Three or more
groups are analyzed using one-way ANOVA. P < 0.05 has statistical significance.

Results:

1. The serum palmitic acid content in MASLD patients increases, and the expression
level of miR-454-3p increases

Compared with normal subjects, MASLD subjects showed an increase in body weight,

BMI, waist circumference, FPG, TG, TC, LDL-C, and HDL-C. Compared with non MASLD

Vv



subjects, the serum levels of OA, PA, and miR-454-3p in MASLD subjects were significantly
increased, and the content of miR-454-3p was significantly positively correlated with OA
and PA levels. The above differences are statistically significant (P < 0.05).

2. Successfully constructed a MASLD mouse model with reduced expression of JARID2
in the liver tissue of the model mice

(1) After 18 weeks of high-fat diet feeding, compared with the normal diet group, the
HFD group mice showed a significant increase in body weight and liver tissue weight, as
well as a significant increase in CHO and TG content in serum and liver tissue, and a decrease
in glucose tolerance. The accumulation of lipids, vacuolar degeneration, and infiltration of
inflammatory cells in the liver tissue of HFD mice were significantly increased. The above
differences are statistically significant (P < 0.05). No significant collagen deposition was
observed in the liver tissue of HFD mice. The above results suggest that after 18 weeks of
HFD feeding, mice are in the stage from MASLD to metabolic dysfunctional associated
steatohepatitis (MASH) but have not yet progressed to the stage of liver fibrosis.

(2) The WB data indicate a ratio of the expression levels of JARID?2 protein in the liver
tissue of the ND group of mice was significantly higher than that in heart, spleen, lung,
kidney, brain, skeletal muscle, subcutaneous adipose tissue, and brown adipose tissue. The
WB data showed that the expression level of JARID2 protein in the liver tissue of the ND
group was higher than that of the liver tissue of the HFD group. The above differences are
statistically significant (P < 0.05).

3. miR-454-3p can target and regulate JARID?2

The prediction results of MIRDB, MR-microT, and TargetScan showed that miR-454-
3p, which is related to lipid metabolism, is a key upstream regulatory miRNA of JARID2.
miR-454-3p has a binding site with JARID2, and the binding site sequence has high
homology among different species. The detection of miR-454-3p mimic by double luciferase
reporter assay could significantly reduce the activity of JARID2 3'UTR luciferase. All of the
above data comparisons are statistically significant (P < 0.05).

4. miR-454-3p can inhibit the expression of JARID2 and promote lipid accumulation in
HepG2/HuH-7 cells

(1) Compared with the NC group, treatment with a mixture of OA and PA increased the
expression level of miR-454-3p in HepG2 and HuH-7 cells, decreased JARID2 expression
level and increase the accumulation of lipids inside the cell. The above differences are

statistically significant (P < 0.05).
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(2) Compared with NC group, after overexpression/inhibition of miR-454-3p, the
expression of JARID2 in HepG2 and HuH-7 cells decreased/increased significantly, the
expression levels of lipid synthesis factors PPARy, Fasn, LxR and SREBPI
increased/decreased significantly, and lipid accumulation in cells was significantly
promoted/inhibited. The above differences are statistically significant (P < 0.05).

(3) Compared with NC group, the expression of lipid synthesis factors PPARy, Fasn,
LxR and SREBP1 in HepG2 and HuH-7 cells decreased/increased significantly after up/down
regulation of JARID2, and lipid accumulation in cells was significantly inhibited/promoted.
The above differences are statistically significant (P < 0.05).

(4) Compared with NC group, overexpression of miR-454-3p significantly inhibited the
expression of JARID2 in HepG2 and HuH-7 cells, significantly promoted the expression of
lipid synthesis factors PPARYy, Fasn, LxR and SREBPI1, and increased lipid accumulation in
cells, while overexpression of miR-454-3p and up-regulation of JARID2 significantly
reversed the above phenotypes induced by overexpression of miR-454-3p alone. The above
differences are statistically significant (P < 0.05).

5. Inhibition of miR-454-3p upregulates JARID2 expression in the liver tissue of HFD
mice and reduces liver lipid accumulation

Compared with NC group, the body weight and liver weight of mice increased
significantly, the contents of CHO and TG in serum and liver increased significantly,
Impaired glucose tolerance and insulin sensitivity, the expression level of JARID2 in liver
decreased, and the expression level of lipid synthesis factors PPARYy, Fasn, LxR and SREBP1
increased after up-regulation of miR-454-3p. At the same time, compared with NC group,
lipid accumulation, vacuolar degeneration and inflammatory cell infiltration in liver tissue
were significantly increased after up-regulation of miR-454-3p. The above differences are
statistically significant (P < 0.05). Masson and Sirius Red staining showed no significant
difference. Compared with the miR-454-3p overexpression adeno-associated virus group
alone, miR-454-3p overexpression adeno-associated virus injection and tail vein injection of
miR-454-3p adeno-associated virus in mice could significantly reverse the above phenotype
caused by miR-454-3p overexpression.

Conclusion:
The increase in miR-454-3p content in obese individuals can promote the occurrence of
MASLD by inhibiting the expression of JARID?2.
Key words: miR-454-3p; JARID2; MASLD
Paper Type: A (Basic Research )
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