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ABSTRACT

Background

BPM31510-1V 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 | 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
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FIGURE 2: Monitored Quinone Metabolites

Formula
Pyrroloquinoline quinone C14H6N208
2,6-dimethoxy-1,4-benzoquinone C8H804
2,5-dihydroxy-1,4-benzoquinone C6H404
4-Hydroxybenzoic acid C7H603
1,2-naphthoquinone C10H602
2-Methoxy-1,4-naphthoquinone C11H803
Thymoquinone C10H1202
Menadione C11H802
Duroquinone C10H1202
Idebenone C19H3005
Emodin C15H1005
Coenzyme Q2 C19H2604
Chrysophanol C15H1004
2,6-Di-tert-butyl-P-benzoquinone C14H2002
Vitamin K1 2,3-epoxide C31H4603
D-alpha-tocopherylquinone C29H5003
Alpha-Tocopherol C29H5002
Menaquinone (K2) C31H4002
Vitamin K1 C31H4602
Coenzyme Q6 C39H5804
Coenzyme Q8 C49H7404
Coenzyme Q9 C54H8204
Coenzyme Q10 (reduced) C59H9204
Coenzyme Q10 C59H9004
Coenzyme Q10 (deuterated (d9)) C59D9H8104

AS

72909-34-3
26547-64-8
615-94-1
99-96-7
524-42-5
2348-82-5
490-91-5
58-27-5
527-17-3
58186-27-9
518-82-1
606-06-4
481-74-3
719-22-2
25486-55-9
7559-04-8
59-02-9
863-61-6
12001-79-5
1065-31-2
2394-68-5
303-97-9
992-78-9
303-98-0
n/a

Precursor

m/z
329.00466
169.05008
141.01878
137.02391
159.04459
189.05516
165.09154
173.06024
165.09154
339.21715
269.04505
319.19093
253.05013
221.15414
465.33691
447.38381
431.38889
462.33721
451.35759

608.4679
744.5931
812.6557
882.73395
880.7183
889.77478
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FIGURE 5: Spatial OMIC Assessment Of Quinones and Metabolites In Experimental Glioma Model
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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.

FIGURE2: (A) Masses of 24 quinone metabolites and representative optimized spectrum (B).
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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
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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.
The safety and efficacy of BPM31510 has not been determined yet by the FDA.
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FIGURE 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.

FIGURE 4: Association of levels of oxidized CoQ10 with detected quinone metabolites in plasma
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