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[Abstract] Objective To investigate the role of poly(rC)-binding protein 1 (PCBP1) in cadmium
(Cd)-induced ferroptosis in mouse neuroblastoma Neuro-2a (N2A) cells. Methods N2A cells were exposed
to a concentration gradient of CdCl» (0, 1, 2, 4 wmol/L) for 72 h. Cell viability was assessed by trypan blue
staining. Western blotting was employed to detect the expression of ferroptosis-related proteins (GPX4,
HMOX1, ACSL4) and PCBP1. Intracellular Fe** level and lipid peroxidation were detected using FerroOrange
and BODIPY™"™" C11 probes, respectively. Ferrostatin-1 (Fer-1), a ferroptosis inhibitor, was applied to
confirm the critical role of ferroptosis in Cd-induced cytotoxicity. Molecular docking was performed to

elucidate the interaction between PCBP1 and ferritin, as well as the binding sites of Cd**. PCBP1
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overexpression plasmid was further constructed for functional validation. Results Cd exposure suppressed

cell viability in N2A cells in a dose-dependent manner (P<0.01), significantly down-regulated GPX4
expression (P<0.05), up-regulated HMOX1 expression (P<0.01), and induced Fe®* overload and lipid
peroxidation (P<0.01). Molecular docking revealed that Cd** directly bound to the KH2 domain of PCBP1

and then co-localized on the outer surface of ferritin heavy chain. Overexpression of PCBP1 markedly

reversed Cd-induced Fe®* accumulation, GPX4 down-regulation, lipid peroxidation, and cell death.

Conclusion Cd exposure disrupts PCBP1-mediated iron homeostasis via transcriptional suppression and

competitive displacement of metal ions, and then synergistically drives Fe** overload-trigeered ferroptosis

cascades, ultimately leading to neurotoxicity. Targeting PCBP1-mediated iron homeostasis can effectively

mitigate Cd-induced neurotoxicity, and may serve as a novel therapeutic strategy.
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A: Western blotting results and semi-quantitative analysis of HMOX1 (n=3, ¥+s) ; B: Western blotting results and semi-

quantitative analysis of GPX4 (n=3, x¥+s); C: Western blotting results and semi-quantitative analysis of ACSL4 (n=3,x+s) ;

D: Representative FerroOrange fluorescence images of intracellular ferrous ions (Fe?*) and quantitative analysis (n=6, ¥+s) ;

E: BODIPY*"' C11 fluorescence intensily assay and analytical results (n=4, ¥+s). a: P<0.05, b: P<0.01, compared with

the control group
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Figure 2 Cd exposure induced ferroptosis in N2A cells
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A': Histogram of cell viability by trypan blue staining; B: Western blotting results and semi-quantitative analysis of ACSL4;
C: Western blotting results and semi-quantitative analysis of GPX4; D: Representative FerroOrange fluorescence images of
intracellular ferrous ions (Fe?*) and quantitative analysis; E: BODIPY™™' C11 fluorescence intensity assay and statistical

results. a: P<0.05, b: P<0. 01, compared with the Cd group
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Figure 3 Antagonization of Cd exposure-induced ferroptosis in N2A cells by Fer-1 (n=3,x+s)
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Figure 4 Inhibited PCBP1 expression in N2A cells after Cd exposure (n=3,x+s)
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Molecular Docking Evaluation Results

Sites ZDock Score Zrank score
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A: Binding site of PCBP1_KH2 with Cd**; B: Binding conformation of PCBP1_KH2 with ferritin heavy chain (ZDock score:
12. 14, ZRank score: —59.556) ; C: Binding status of Cd**-PCBP1_KH2 complex to ferritin heavy chain. PCBP1 and ferritin

are shown in orange and blue surfaces, respectively.

models in corresponding colors.

Key residues at the PCBP1-ferritin interface are represented as stick

5 PCBP1i&# Cd™ %54 Ferritin X145 2

Figure 5 Molecular docking results of PCBP1 delivering Cd** to ferritin
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Figure 6 Antagonization of Cd exposure-induced disruption of iron homeostasis in N2A cells after PCBP1 overexpression
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