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Novel QC sample for dried blood spots metabolomics analysis

Akrem Jbebli, Katerina Coufalikova, Jana Klanova & Elliott J. Price
RECETOX, Faculty of Science, Masaryk University, Kotlarska 2, Brno 60200, Czech Republic
email: akrem.jbebli@recetox.muni.cz

U
C

BACKGROUND RESULTS METHOD

* DBS provides: * Optimized derivatization e * Direct in-drop extraction/2 stage-derivatization of:
* Minimally invasive- sample collection' reaction enables 15-minute - 3 mm punches from DBS cards fortified with deuterated
* Low volume of blood sampled internal standards (dIS)

analysis time sample-to-

 Affordable sample transport & long-term storage » 5 pL human-like plasma media (HPLM) fortified with dIS &

* Suitable for infants and newborns sample (Figure I) including 3 mm blank matrix (Whatman 903 filter paper)
* Measuring small molecules in DBS is influenced by: . tval tchs - Figure 1. GC-MS based metabolomics method for the analysis of DBS and HPLM. punch
° Pec ra ma c lng ena es El spectra quant mass: 502.41998 Measurement El spectra quant mass: 218.10255  Measurement El spectra quant mass: 73.04681 Measurement
* Extraction efficiency « Optimization of derivatization reaction parameters:
+ Chromatographic separation confirmed identification of | | | . Temperature
« Mass spectrometry ionization effects? ~60 analytes in DBS and ~30 | | | . Time
* Challenges for long-term DBS QC materials3: 1L;1LM S N ul ;Jr TRV I T T
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in HPLM (Figure 2) T T T Reagent
* Standard reference blood materials are expensive | * Analysis of derivatized extracts via gas chromatography
: : :  Detection of metabolites in
* Venous blood is not representative of capillary blood | | electron ionization mass spectrometry (GC-[EI]-MS) (Figure I)
* Pooled capillary samples difficult to generate at scale DBS covering 14 chemical
S P P 2 W B N R .
AI M superclasses (Figure 3) alpha-tocopherol phenylalanine glucose CONCLUSION
. . . Figure 2. Example identifications of clinically relevant metabolites via matching to RECETOX
* Linearity ranging 0.01-100 Metabolome HR-[EI+]-MS mass spectral library.

* Simple and robust method for the profiling of * Developed simple method to detect ~60

ng on column for the 30

metabolites in dried blood spots (DBS) analytes co-present in HPLM e metabolites in DBS with novel use of HPLM to
) B Monosaccharides
 Implement affordable quality control (QC) and DAS (Hgure 9 E Em;:d e provide cost effective long-term QC
- Average coefficient of . = Benzamides
strategy using synthetic culture cell media o Amines
variation < 10% for peak o FUTURE WORK
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* Build calibration curve for absolute quantification in DBS of

confirmed identification
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Figure 4. Calibration curve of phenylalanine enabling absolute Figure 5. Total ion chromatogram of DBS extracts analysed in 5

quantification in DBS. replicates with inset table showing reproducibility.




