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Abstract: [ Objective] To investigate the expression of family with sequence similarity 162 member A (Fam162a), a
mitochondrial inner membrane protein, in the fibrosis of cardiac fibroblasts and its regulatory role in modulating the
fibrotic phenotype of cardiac fibroblasts. [ Methods] Fam162a protein expression was detected in myocardial samples from
patients with heart failure (HF) and mice with transverse aortic constriction (TAC) —induced myocardial remodeling.
Primary neonatal mouse cardiac fibroblasts (mCFs) were isolated and cultured, and a cell model of angiotensin Il (Ang
Il ) —induced myocardial fibrosis was established to determine Fam162a protein expression. Recombinant adenovirus was
used to mediate Fam162a overexpression, while small interfering RNA (si—-RNA) was employed for Fam162a knockdown.
Western blot was performed to detect the expression of fibrosis—related proteins, including COL1A1, COL3A1, and o
—SMA. EdU staining assay was used to evaluate cell proliferation capacity, and scratch assay combined with Transwell
assay was conducted to assess cell migration ability. Immunofluorescence assay was applied to measure mitochondrial
membrane potential for reflecting mitochondrial dysfunction; reactive oxygen species (ROS) detection was performed to
evaluate cellular oxidative stress status; MitoSox assay was used to reflect the degree of mitochondrial oxidative damage ;
and ATP detection was conducted to assess the overall cellular energy metabolism. [Results] Fam162a expression was
significantly downregulated in the myocardium of HF patients and TAC mice, and Ang Il —treated mCFs, accompanied by
increased expression of COL1A1, COL3A1, and a—=SMA (all P<<0.05). Adenovirus—mediated overexpression of Fam162a
significantly inhibited Ang Il —induced upregulation of fibrosis—related genes, as well as cell proliferation and migration.
Accordingly, silencing Fam162a aggravated the fibrotic phenotypes of mCFs treated with Ang II. Further studies revealed
that the inhibitory effect of Fam162a overexpression on Ang II —induced fibrotic phenotype was suppressed following the
addition of rotenone (a mitochondrial oxidative respiratory chain inhibitor) , which was accompanied by mitochondrial
membrane potential depolarization, excessive ROS production, and insufficient ATP generation. [ Conclusion] Fam162a
exerts its inhibitory effect on the fibrotic phenotype of cardiac fibroblasts by maintaining mitochondrial membrane
potential, promoting ATP production, reducing reactive oxygen species (ROS) generation, and suppressing Smad3
signaling activation.
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2R OCTR TN . feJE AR UL ATP
B 2, 45 5 A I A5 21 ) B il & (e
B RGO HE R R AR S P A ATP R

148 ZAEARBEEAEMNEZE P2 mCFs #
P 7 LB AR R SR L P 5 5%, o 20 I il 5 32 58 31 24
80% Ji5 HEAT T T AL R, Kb B [] — 2], /]800 W 35 855
IR FH 37 “CHAARY KL % v R 2 v Pk 1k, LA
EBRIMIEERE . Ko s & AT RS 4 A IR
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following Ang Il treatment
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A: Expression of fibrosis—related proteins and Fam162a in mCFs with exogenous overexpression of Fam162a under Ang Il —induced conditions,
###%4P < (0.000 1. B: Proliferative activity of mCF's assessed by EAU assay. Scale bar is 100 pm,**P < 0.01,***P < 0.001. C: Migration ability of mCFs
evaluated by scratch assay. Scale bar is 300 wm,**P < 0.01. D: Migration ability of mCFs assessed by Transwell migration assay. Scale bar is 100 jm,
###P < (0.001. Data are shown as Mean + SD. n=3.
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Fig.2 Faml62a inhibits the expression of fibrosis—related genes in cardiac fibroblasts and sthe proliferation and migration
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Fig.3 Knockdown of Fam162a exacerbates the expression of fibrosis—related genes and the proliferation and migration

capacities of mCFs
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Fig.4 Faml62a inhibits the fibrotic phenotypes of cardiac fibroblasts by regulating mitochondrial function

under Ang I —induced conditions, **#P<0.001, **##P<0.000 1.B: Detection of ATP content by using Luminometer in mCFs, *##P<0.001 , ****pP
<0.000 1. C: Representative images of the mitochondrial membrane potential (TMRE) detection assay in mCFs , scale bar is 20 pm,*P<0.05, ***P<
0.001.D: Representative images of the DCFH staining assay for ROS detection in mCF's , scale bar is 20 pm. ***#*P<0.000 1. E: Representative images

of the MitoSox staining assay for mitochondrial reactive oxygen species (mtROS) detection in mCFs, scale bar is 100 pm. *P<<0.05, ***P<0.001.
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