
Comprehensive Quinomics Assessment of BPM31510-IV Treatment in Advanced Glioblastoma Multiforme Patients

Background

BPM31510-IV is a drug-lipid conjugate nanodispersion comprised of oxidized Coenzyme Q10 (CoQ10, a 

predominant quinone metabolite) in clinical development for glioblastoma multiforme (GBM). A completed 

Phase I single agent BPM31510IV study (NCT03020602) provided positive results on safety and tolerability in 

recurrent GBM.

Methods

Longitudinal pharmacodynamic samples during a 28-day cycle were collected at various timepoints in patient’s 

undergoing BPM31510 dose escalation, which allows us the opportunity to investigate quinone metabolites in 

the presence of supra-physiological concentrations of CoQ10. Fifteen (15) patients were evaluable, receiving 

BPM31510 infusion at 110 mg/kg, 137 mg/kg, and 171 mg/kg. A quinomics workflow (broad bioanalysis of 

quinones comprised of metabolites predominantly characterized by the classical phenolic ring structure similar 

to CoQ10) was added to the conventional plasma pharmacodynamic using multiomic analysis to allow for 

comprehensive dynamics of CoQ10 and its subsequent metabolites.

Results

Quinomics analysis was performed using high resolution LC MS/MS analysis (Thermo Q-Exactive+ and Bruker 

TIMSTOF Flex) through a parallel reaction monitoring (PRM) method to quantify around 20 precursor, 

oxidized/reduced states, and metabolic breakdown analytes of CoQ10, in addition to an untargeted 

metabolomic/lipidomic workflow. In parallel, spatial quinomics assessment of brain tissue in rats implanted with 

C6 glioma treated with BPM31510 is presently being evaluated to determine regional organization and 

distribution of quinone metabolites using the Bruker TIMSTOF Flex workflow. This approach will facilitate single 

cell resolution of analytes.

Conclusions

Integrated systemic and tissue distribution quinomics profiling offers novel insights into the pharmacodynamics 

of BPM31510, both clinically and experimentally, providing valuable biological insights on the therapeutic 

intervention of GBM with BPM31510 as well as association with clinical outcomes.
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FIGURE 1: Clinical Study Design and Background on Quinone Metabolism/Q Cycle

FIGURE 2: Monitored Quinone Metabolites FIGURE 5: Spatial OMIC Assessment Of Quinones and Metabolites In Experimental Glioma Model
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FIGURE 4: Dose Dependent Relationship of oxCoQ10 With Detected Quinones in Plasma

FIGURE 3: Temporal Assessment of Quinones Detected in Plasma With BPM31510 Treatment

• BPM31510 has been in clinical trial for multiple oncology indications and is currently being evaluated in 
an active Phase 2 clinical trial for treatment of GBM.

• Here in, we developed a robust quantitative method to quantitate broad quinone metabolites by LC 
MS/MS as well as spatial metabolites of BPM31510 treated patients and in an experimental glioma 
model.

• In treated GBM patients 171 mg/kg dosing increased specific quinone metabolites with time as well as in 
correlation with oxidized CoQ10 concentration compared to 110 mg/kg dosing demonstrating a strong 
pharmacodynamic effect as well as impacting the quinone biosynthetic pathway.

• Spatial morphological and metabolic analysis identified distinct dysregulation of CoQ biosynthesis in C6 
glioma along with cellular distribution of quinone metabolites with BPM31510 treatment resulting in 
spatially governed metabolic changes in the tumor and brain demonstrating clear metabolic activity.

FIGURE2: (A) Masses of 24 quinone metabolites and representative optimized spectrum (B).  

FIGURE 3: Representative temporal monitoring for cycle 1 of detected quinones in plasma of representative 110 mg/kg and 171 mg/kg dosed 
patients.
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FIGURE 5: Experimental design of rat C6 glioma bolus BPM31510 treatment (A). Spatial omic analysis of tissue samples using Bruker 
TIMSTOF Flex (B).  Integration of morphological, anatomical, BPM31510 and metabolic spatial data of  tumor/brain tissue (C).
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FIGURE 4: Association of levels of oxidized CoQ10 with detected quinone metabolites in plasmaFIGURE 1: (A) Phase 1 dose escalation GBM BPM31510 clinical trial overview. (B) Representative quinone metabolite 
structure and metabolism. (C) Background on CoQ10 and CoQ biosynthesis along with functionality of Q-pool.
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The safety and efficacy of BPM31510 has not been determined yet by the FDA.
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