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ABSTRACT

Figure 4: LC MS/MS And Spatial Quinomics And Metabolomics Analyses

Coenzyme Q10 (CoQ10) is an essential lipid-soluble redox cofactor that supports mitochondrial
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production. BPM31510’s ability to restore CoQ10 levels was further demonstrated in patient-derived
fibroblasts carrying pathogenic mutations in either PDSS2, COQ2 or COQ8A genes, outperforming
solubilized CoQ10 in these genetic CoQ10 deficiency models.

To determine if BPM31510 overcomes the limitations of oral bioavailability, its systemic exposure
and tissue uptake were evaluated in C57BL/6J mice. To that end, animals received either BPM31510
(10 or 50 mg/kg, intraperitoneal) or oral CoQ10 twice daily for 14 days. Analysis of plasma and tissues

Figure 4: LC MS/MS and spatial metabolomics and quinomics were utilized to quantitatively assess CoQ levels and quinone metabolites in various
rodent tissues.
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supplementation, may provide benefit in primary or secondary CoQ10 deficiencies, as well as in
broader mitochondrial and metabolic disorders characterized by impaired redox balance and disrupted
energy homeostasis.
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Figure 5: Oxidized CoQ10 levels in tissues from C57BL/6J mice treated twice dally for 14 days with either vehlcle oral CoQ10 (PO CoQ10; 10 mg/kg or 50 mg/kg CoQ10
equivalent), or BPM31510 (IP; 10 mg/kg or 50 mg/kg CoQ10 equivalent). Oxidized CoQ10 (CoQ10(ox)) absolute concentrations in (A) plasma, (B) cerebellum, (C) kidney,
(D) gastrocnemius, (E) heart, (F) liver, and (G) white adipose tissue. Bars labeled with different letters (e.g., A, B, C, D) are significantly different from each other
(p < 0.05) within each tissue type, as determined by one-way ANOVA. Bars that share a letter are not statistically different. PO, oral; IP, intraperitoneal.

Figure 1: BPM31510 and Primary CoQ10 Deficiency
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Figure 6: Experimental Design And Multimodal Analysis Pipeline To Assess Delivery Of BPM31510 To Increase CoQ,, Levels
In Coq4*/* Or Coq4r147¢ Mice
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Figure 6: (A) Cog44’¢ mice received intraperitoneal (IP) doses of BPM31510 (200 mg/kg BPM31510) every
other day for a total of 2-weeks and (B) corresponding tissue processing (C) LC-MS/MS analysis of oxidized CoQq
in brain, kidney, heart, and gastrocnemius from Cog4**and Coq4f14’¢ mice treated with vehicle or BPM31510.

Figure 2: Chemically Induced CoQ10 Deficiency In Vitro
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Figure 7: (A) Representative H&E sections and MALDI-MSI composite ion images of sagittal cerebellum sections from Cog4**and Coq4f*4’¢ mice treated with vehicle or
BPM31510. lon distributions of heme B (red), CoQ,, (yellow), and CoQq (blue) are shown. Average ion signal of (B) CoQq and (C) CoQ,, in the whole cerebellar region from
Cog4**and Coq4F%7¢ mice treated with vehicle or BPM31510. Data are represented as intensity a.u.) (mean+SD, n>4 per group). *p < 0.05, **p < 0.01, ***p < 0.001; ns = not
significant (One-way Anova). Segmentation map defining the molecular layer, granular layer, the fiber tracts (D), and vascular (E) regions that were utilized for quantifying spatial
distribution. Semi-quantitative MALDI-MSI intensity analysis of (F) CoQg and (G) CoQ,, in the defined cerebellar regions. Data are represented as intensity (a.u.) (meantSD, n>4
per group). *p <0.05, **p <0.01, ***p < 0.001; ns = not significant (One-way Anova).
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Figure 8: BPM31510 Increases CoQ10 Levels In Different Kidney Regions Of A Mouse Model of CoQ10 Deficiency
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different functional regions of the kidney.
BPM31510 has demonstrated its potential ability to overcome several of the challenges with treating PCQD demonstrating its
bioactivity and tissue delivery, which are critical components for the development of CoQ10 as an effective therapy.
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