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Z1(MFN1). #7548 % & & $24£3(LC3). p62. PTENH 18 7 4B 1(PINK1). E3:2 % i% 4284 Par-
kin. 4% B -FE248 % B F2(Nrf2). 414 A45-1(HO-1)ANAD(P)HAR A bt R EE1(NQO1) 4 & &
FEKF; AR ENKLCIBE KAk e £ TR R EHF L. 4R EF, 5Control4L48 1L,
BaP(50. 100 pumol/L)4t 22 2AMLO-Y4%afe% /). KAARIE e 4. ATPA 2 A ZAMFNI1. p62. Nrf2
FHO-1%& & &R A KT 3 R E K, e LDHBER E. 4 ROSEMROSAMDAL & 2 %
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15 A AR Y EAZE B 5 327% . 5BaP(100 pmol/L)2aA8 ., Baf A1-TFRT B 8 3% Ao 4w e
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Benzo[a]pyrene Induces Cell Death in MLO-Y4 Osteocytes
via a ROS-Dependent Mitophagy Signaling Pathway

JIN Yuxin", ZHANG Tao*, ZHENG Yuxi', HONG Shuyu', LIU Jiacheng', XU Ningsheng', NI Jiaxuan', ZHANG Yun'*

(‘Department of Physiology, College of Medicine, Shaoxing University, Shaoxing 312000, China;
School of Graduate, Bengbu Medical University, Bengbu 233030, China)

Abstract  This study aimed to investigate the effect of BaP (benzo[a]pyrene) on mitophagy in MLO-Y4 os-
teocytes and to explore its underlying molecular mechanism. MTT assay and colorimetric analysis were performed
to evaluate the effects of different concentrations of BaP on cell viability and LDH (lactate dehydrogenase) release.

Hoechst 33342/PI double staining was used to observe cell death. JC-1 staining was applied to detect mitochondrial
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membrane potential, and Mito-tracker staining was performed to observe mitochondrial morphological changes.
The probes of DCFH-DA and MitoSOX were used to determine the levels of ROS (reactive oxygen species) and
mtROS (mitochondrial ROS), respectively. Intracellular MDA (malondialdehyde) and ATP contents were quanti-
fied using a colorimetric assay and luciferase luminescence assay, respectively. Western blot was used to detect the
protein expressions of Drp-1 (dynamin-related protein 1), TOM20 (translocase of outer mitochondrial membrane
20), MFN1 (mitofusin 1), LC3 (microtubule-associated protein 1 light chain 3), p62, PINK1 (PTEN induced putative
kinase 1), E3 ubiquitin-protein ligase Parkin, Nrf2 (nuclear factor erythroid 2-related factor 2), HO-1 (heme oxygen-
ase-1) and NQO1 [NAD(P)H quinone dehydrogenase 1). Immunofluorescence staining was conducted to visualize
the colocalization and aggregation of LC3B with mitochondria. Results showed that compared with control group,
cell viability, mitochondrial membrane potential, ATP content, and protein levels of TOM20, MFN1, p62, Nrf2, and
HO-1 were significantly decreased in the BaP-treated group; whereas, LDH release, intracellular levels of ROS,
mtROS and MDA, protein levels of Drp-1, PINK1, Parkin, and NQO1, as well as the LC3-1I/LC3-I ratio were
markedly increased; meanwhile, the colocalization and aggregation of LC3B with mitochondria were obviously
enhanced. Compared with BaP (100 umol/L) group, Baf Al treatment remarkably promoted the accumulation of
LC3-II and p62; 3-MA effectively restored cell viability and reduced cell death. In addition, Mdivi-1 (mitochondrial
division inhibitor 1) and NAC (N-acetylcysteine) significantly downregulated the expression of PINK1 and Parkin,
decreased the LC3-II/LC3-I ratio and upregulated p62 expression, as well as improving cell viability and sup-
pressed cell death. Collectively, BaP induces cell death in MLO-Y4 cells via a ROS -dependent mitophagy signal-
ing pathway.
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vi-1+100 pmol/L BaP)ZH & ROSE & 7FINAC+BaP(1
mmol/L NAC+100 umol/L BaP)4..
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A: BaPIfifb 245858, B: AT /790 5E; C: LDHBBUKFAl; D: Hoechst 33342/PIXU4Y; E: K Imagel B fF i B AW AMALT R, X5, n=5;
**P<(.01, 5 ControlZHAH L
A: chemical structure of BaP; B: cell viability assay; C: LDH release assay; D: Hoechst 33342/PI double staining; E: cell death rate were quantitatively
analyzed using ImagelJ software. ¥£s, n=5; **P<0.01 compared with Control group.
1 BaPR[ESMLO-Y44ME5E T
Fig.1 BaP induced cell death in MLO-Y4 cells
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A. B: Western bloth&lILC3-1. LC3-IIMp624% 15K F; C: LC3-II/LC3-ME; D: AR JE BaPALFE 4 p62 2K (AT ik & E: LC3-11EK (A XT
FILH Fr E W0 Baf A1 p62 2 FARX Rk B Gr 4IRS He A iE PRI, 1 40MAE To% . ks, n=3; **P<0.01, 5 Control41
HHLE; #P<0.01, 5BaP(100 umol/L)4LAHLE

A,B: Western blot detection of LC3-1, LC3-II and p62 protein levels; C: the ratio of LC3-1I and LC3-I; D: relative protein level of p62 in groups treated
with different concentrations of BaP; E: relative protein level of LC3-I1; F: relative protein level of p62 in groups treated with Baf A1; G: cell morpho-
logical observation; H: cell viability assay; I: cell death rate. Xts, n=3; **P<0.01 compared with Control group; P<0.01 compared with BaP (100 umol/L)-
treated group.

E2 BaP@EdHETEBMR/TSMLO-Y441H5E T
Fig.2 BaP triggered MLO-Y4 cell death via activating intact autophagic flux
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A: mitochondrial membrane potential determination; B: mitochondrial morphology observation; C: flow cytometric analysis of mitochondrial mem-
brane potential; D: intracellular ATP assay; E: relative protein level of Drp-1; F: Western blot detection of Drp-1, TOM20 and MFN1 protein levels; G:
relative protein level of TOM20; H: relative protein level of MFN1. X£s, n=4; **P<0.01 compared with Control group.

E3 BaPA[iSMLO-Y44p L (R L5 A Th AL 1545
Fig.3 BaP caused structural and functional impairment of mitochondria in MLO-Y4 cells
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Fig.4 BaP triggered mitophagy and activated the PINK1/Parkin pathway in MLO-Y4 cells
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Fig.5 The mitochondrial fission inhibitor Mdivi-1 reversed BaP-induced mitophagy in MLO-Y4 cells
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Fig.6 BaP promoted overproduction of ROS and mtROS (mitochondrial ROS), thereby initiating oxidative stress in MLO-Y4 cells
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Fig.7 The ROS scavenger NAC markedly inhibited BaP-induced mitophagy in MLO-Y4 cells
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