e METABOLOMICS e CLINICAL APPLICATIONS

Study Workflow

Analyzing capillary blood collection (DBS) using both
capillary electrophoresis (CE) and liquid chromatography (LC)

CE-MS Quality Assessment

Analyses of internal standards and sample-to-sample variation metrics display

Overcoming Clinical Metabolomics hioh resolution & reproducibility

Barriers with Remote Sampling and
Microchip CE-MS

Pooled male plasma, pooled male serum, and DBS samples from an individual
10 in @ metabolomic kinetic study were used to evaluate OneDraw based sampling
and microchip CE-MS (ZipChip) for coverage and reproducibility. The calibration
standards provided in the kit, plotted in sample run order, show overall
consistent retention time and intensity variations (Fig. 2). Aligning with
expected matrix effects, RT shift variations can be seen between samples and
QCs (Fig 2A). For signal intensity variation, a two internal standards
(dihydroxyphenylalanine and cysteine) notably appear to be uniquely impacted

CE-MS is well suited for clinical and pharmacokinetic metabolomics, offering A
minimal sample preparation, small sample volume, and robust quantification.

We evaluated the metabolomics analysis of OneDraw DBS in parallel using both

CE-MS and traditional LC-MS analyses (Fig. 1).

Dry blood spot/strip (DBS) technology is an exciting tool, providing access to
self administered, remote sampling collection of biological samples, with
excellent capacity for long term storage at ambient conditions.
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dextrorphan O-glucuronide, were measured in CE-MS
samples. In contrast, only dextorphan O-glucuronide was
detectable via LC-MS.

Neutral and nonpolar metabolites are a particular
weakness of CE-MS. For example, caffeine was not
detectable via CE-MS. A 3 hours kinetic analysis of caffeine
is presented from LC-MS results.

A proof-of-concept derivatization sample pre-treatment is
explored as a potential technique to expand CE-MS
metabolite coverage.

operating at ultra-low flow rates, minimizing matrix effects,
shortening run-to-run times, and standardizing electrophoretic
mobility for improved laboratory-to-laboratory harmonization.
We evaluated the metabolomics analysis of specimens from
OneDraw capillary blood sampling with both LC-MS and
microchip CE (ZipChip, 908 Devices) for high-throughput
metabolomics analysis.

into three portions for analysis with either capillary electrophoresis (CE) or liquid chromatography (LC). Data analysis
was performed through Skyline (CE), MetaboScape (LC), and MS-DIAL (both) for untargeted and targeted analyses of
QCs and metabolism of exogenous compounds.

Figure 2: Expected RT drift (A) and intensity variation (B) of CE-MS
internal standards across 30 injection batch run. Highlighted areas
differentiate the background matrix of experimental samples versus QCs. The two
matrix sensitive compounds (B) are boxed in the figure legend.

Metabolites after filtering: 155
Avg SPQC %RSD: 9.48%

Figure 3: Principal Component Analysis (PCA) grouped
by sample type shows SPQC in the center of all samples.

Limitations

Metabolite coverage of LC and CE varies,
Specific considerations for neutral and anionic species

Clinical Metabolomics Kinetics

Dextromethorphan, its metabolites dextrorphan & dextrorphan O-glucuronide,

Methods Results and caffeine

Plasma, serum, calibrators, and quality control samples were
extracted with methanol containing stable-isotope internal

In this pilot study, a set of pooled male plasma, pooled male
serum, and DBS samples from an individual in a metabolomic

OneDraw-derived DBS were assessed for drug metabolism from a single donor Results in Fig. 5 show LC-MS signals normalized to tryptophan internal
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Figure 4: Dextromethorphan metabolism. DXM, DOR, and DORGIlu were
identified using CE-MS. Peak height is shown from baseline (pre-dose) and
3-hours post dosing alongside SPQC. Caffeine was not detected on CE-MS.

Figure 5: Expanded kinetics timepoints of dextrorphan

O-glucuronide (A) and caffeine (B) via LC-MS. Both C18 and HILIC
chromatography results are included side-by-side for each compound.

CE-MS

Figure 6: Compound overlap between LC and
CE methods from an LC-biased target list.
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Figure 7: LC-MS (left) and CE-MS (middle) of SCFAs and TCA cycle
intermediates alongside CE-MS from a derivatized DBS sample (right).

Ellison
Medical
Institute



