g
4
s

g Eﬂ? Leiden
¢Mb The Netherlands

Capillary electrophoresis-mass spectrometry based
metabolomics approaches for volume-restricted

applications
Mever, M. van

Citation

Mever, M. van. (2023, June 14). Capillary electrophoresis-mass spectrometry
based metabolomics approaches for volume-restricted applications.
Retrieved from https://hdl.handle.net/1887/3620441

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3620441

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3620441




Addendum

References

List of abbreviations
Nederlandse samenvatting
Summary

Curriculum Vitae

List of publications

Dankwoord



References

[1

[2]

[3]

[4]

[3]

[6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[13]

[16]

154

S.A.S.A. Waldman, A.A. Terzic, Healthcare Evolves From Reactive to Proactive, Clin. Pharm.
Therap. 105(1) (2019) 10-13.

M.S. Fiandaca, M. Mapstone, E. Connors, M. Jacobson, E.S. Monuki, S. Malik, F. Macciardi,
H.J. Federoff, Systems healthcare: a holistic paradigm for tomorrow, BMC Syst Biol 11(1)
(2017) 142-142.

1.J. Miller, S.R. Peters, K.A. Overmyer, B.R. Paulson, M.S. Westphall, J.J. Coon, Real-time
health monitoring through urine metabolomics, NPJ digital medicine 2(1) (2019) 109-109.

Q. Tian, N.D. Price, L. Hood, Systems cancer medicine: towards realization of predictive,
preventive, personalized and participatory (P4) medicine, J Intern Med 271(2) (2012) 111-
121.

R.D. Beger, W. Dunn, M.A. Schmidt, S.S. Gross, J.A. Kirwan, M. Cascante, L. Brennan, D.S.
Wishart, M. Oresic, T. Hankemeier, D.l. Broadhurst, A.N. Lane, K. Suhre, G. Kastenmiiller,
S.J. Sumner, I. Thiele, O. Fiehn, R. Kaddurah-Daouk, Metabolomics enables precision
medicine: “A White Paper, Community Perspective”, Metabolomics 12(9) (2016) 149-149.

J. van der Greef, T. Hankemeier, R.N. McBurney, Metabolomics-based systems biology and
personalized medicine: moving towards n = 1 clinical trials?, PGx 7(7) (2006) 1087-1094.

R. Ramautar, R. Berger, J. van Der Greef, T. Hankemeier, Human metabolomics: strategies
to understand biology, Curr Opin Chem Biol 17(5) (2013) 841-846.

C. Manzoni, D.A. Kia, J. Vandrovcova, J. Hardy, N.W. Wood, P.A. Lewis, R. Ferrari, Genome,
transcriptome and proteome: the rise of omics data and their integration in biomedical
sciences, Brief Bioinform 19(2) (2018) 286-302.

Y. Hasin, M. Seldin, A. Lusis, Multi-omics approaches to disease, Genome Biol 18(1) (2017)
83-83.

F.R. Pinu, D.J. Beale, A.M. Paten, K. Kouremenos, S. Swarup, H.J. Schirra, D. Wishart,
Systems Biology and Multi-Omics Integration: Viewpoints from the Metabolomics Research
Community, Metabolites 9(4) (2019) 76.

S. Bouatra, F. Aziat, R. Mandal, A.C. Guo, M.R. Wilson, C. Knox, T.C. Bjorndahl, R.

Krishn murthy, F. Saleem, P. Liu, Z.T. Dame, J. Poelzer, J. Huynh, F.S. Yallou, N. Psychogios,
E. Dong, R. Bogumil, C. Roehring, D.S. Wishart, The human urine metabolome, PLoS One
8(9) (2013) e73076-e73076.

J. van der Greef, H. van Wietmarschen, B. van Ommen, E. Verheij, Looking back into
the future: 30 years of metabolomics at TNO: LOOKING BACK INTO THE FUTURE, Mass spec
rev 32(5) (2013) 399-415.

D.B. Kell, S.G. Oliver, The metabolome 18 years on: a concept comes of age, Metabolomics
12(9) (2016) 148-148.

H. Ashrafian, V. Sounderajah, R. Glen, T. Ebbels, B.J. Blaise, D. Kalra, K. Kultima, O.
Spjuth, L. Tenori, R.M. Salek, N. Kale, K. Haug, D. Schober, P. Rocca-Serra, C. O’Donovan,
C. Steinbeck, I. Cano, P. de Atauri, M. Cascante, Metabolomics: The Stethoscope for the
Twenty-First Century, Med Princ Pract 30(4) (2021) 301-310.

M. Jacob, A.L. Lopata, M. Dasouki, A.M. Abdel Rahman, Metabolomics toward personalized
medicine, Mass Spectrom Rev 38(3) (2019) 221-238.

Y. Gagnebin, B. Julien, P. Belén, R. Serge, Metabolomics in chronic kidney disease:



[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[23]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Strategies for extended metabolome coverage, J Pharm Biomed Anal 161 (2018) 313-325.

I. Kohler, T. Hankemeier, P.H. van Der Graaf, C.A.J. Knibbe, J.G.C. van Hasselt, Integrating
clinical metabolomics-based biomarker discovery and clinical pharmacology to enable
precision medicine, Eur J Pharm Sci 109(sS) (2017) $15-521.

L. Wang, X. Liu, Q. Yang, Application of Metabolomics in Cancer Research: As a Powerful
Tool to Screen Biomarker for Diagnosis, Monitoring and Prognosis of Cancer, Biomark J 1(9)
(2018).

S. Lichtenberg, O.P. Trifonova, D.L. Maslov, E.E. Balashova, P.G. Lokhov, Metabolomic
Laboratory-Developed Tests: Current Status and Perspectives, Metabolites 11(7) (2021) 423.

C.G. Vasilopoulou, M. Margarity, M.l. Klapa, Metabolomic Analysis in Brain Research:
Opportunities and Challenges, Front Physiol 7 (2016) 183.

J. Ivanisevic, G. Siuzdak, The Role of Metabolomics in Brain Metabolism Research, J
Neuroimmune Pharmacol 10(3) (2015) 391-395.

D. Wang, X. Wang, J. Kong, J. Wu, M. Lai, GC-MS-Based Metabolomics Discovers a Shared
Serum Metabolic Characteristic Among Three Types of Epileptic Seizures, Epilepsy Res 126
(2016) 83-89.

L.D. Roberts, A.L. Souza, R.E. Gerszten, C.B. Clish, Targeted metabolomics, Curr Protoc Mol
Biol Chapter 30(1) (2012) Unit 30.2.1-Unit 30.224.

X. Zhang, X. Zhu, C. Wang, H. Zhang, Z. Cai, Non-targeted and targeted metabolomics
approaches to diagnosing lung cancer and predicting patient prognosis, Oncotarget 7(39)
(2016) 63437-63448.

A.H. Emwas, R. Roy, R.T. McKay, L. Tenori, E. Saccenti, G.A. Nagana Gowda, D. Raftery,
F. Alahmari, L. Jaremko, M. Jaremko, D.S. Wishart, Nmr spectroscopy for metabolomics
research, Metabolites 9(7) (2019) 123.

B.B. Misra, Advances in high resolution GC-MS technology: a focus on the application of GC-
Orbitrap-MS in metabolomics and exposomics for FAIR practices, Anal Methods 13(2) (2021)
2265-2282.

I.L. Furlani, E. da Cruz Nunes, G.A.B. Canuto, A.N. Macedo, R.V. Oliveira, Liquid
Chromatography-Mass Spectrometry for Clinical Metabolomics: An Overview,

In: Colnaghi Simionato, A.V. (eds) Separation Techniques Applied to Omics Sciences.
Advances in Experimental Medicine and Biology, vol 1336. Springer 1336 (2021) 179-213.

A.M. Tsedilin, A.N. Fakhrutdinov, D.B. Eremin, S.S. Zalesskiy, A.O. Chizhov, N.G. Kolotyrkina,
V.P. Ananikov, How sensitive and accurate are routine NMR and MS measurements?,
Mendeleev commun 25(6) (2015) 454-456.

G.A.N. Gowda, D. Djukovic, Overview of Mass Spectrometry-Based Metabolomics:
Opportunities and Challenges, Methods Mol Biol 1198 (2014) 3-12.

Y.-Y. Kim, M.-K. Kim, H.-S. Shin, Determination of volatile organic compounds (VOCs) levels
from various smoking cessation aids by using gas chromatography-mass spectrometry
methodology, J Toxicol Environ Health A 85(3) (2022) 110-120.

H. Miyagawa, T. Bamba, Comparison of sequential derivatization with concurrent methods
for GC/MS-based metabolomics, J Biosci Bioeng 127(2) (2019) 160-168.

B. Zhou, J.F. Xiao, L. Tuli, H.W. Ressom, LC-MS-based metabolomics, Mol Biosyst 8(2) (2012)
47-481.

155



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[43]

[46]

[47]

[48]

156

G. Theodoridis, H.G. Gika, I.D. Wilson, LC-MS-based methodology for global metabolite
profiling in metabonomics/metabolomics, TrAC 27(3) (2008) 251-260.

H. Gika, C. Virgiliou, G. Theodoridis, R.S. Plumb, I.D. Wilson, Untargeted LC/MS-based
metabolic phenotyping (metabonomics/metabolomics): The state of the art, J Chromatogr
B Analyt Technol Biomed Life Sci 1117 (2019) 136-147.

I. Kohler, M. Verhoeven, R. Haselberg, A.F.G. Gargano, Hydrophilic interaction
chromatography - mass spectrometry for metabolomics and proteomics: state-of-the-art
and current trends, Microchem J 175 (2022) 106986.

T. Soga, Y. Ohashi, Y. Ueno, H. Naraoka, M. Tomita, T. Nishioka, Quantitative metabolome
analysis using capillary electrophoresis mass spectrometry, J proteome res 2(5) (2003) 488.

T. Soga, Y. Ueno, H. Naraoka, Y. Ohashi, M. Tomita, T. Nishioka, Simultaneous determination
of anionic intermediates for Bacillus subtilis metabolic pathways by capillary
electrophoresis electrospray ionization mass spectrometry.(Abstract), Anal

Chem 74(10) (2002) 2233.

M. van Mever, Capillary Electrophoresis-Mass Spectrometry for Metabolomics: Addressing
Perceived Misconceptions, Chromatography Today (2022).

R. Kaddurah-Daouk, K.R.R. Krishnan, Metabolomics: A Global Biochemical Approach to the
Study of Central Nervous System Diseases, Neuropsychopharmacol 34(1) (2009) 173-186.

A. Ali, Y. Abouleila, Y. Shimizu, E. Hiyama, S. Emara, A. Mashaghi, T. Hankemeier, Single-cell
metabolomics by mass spectrometry: Advances, challenges, and future applications, TrAC
120 (2019) 115436.

M. Hemmati, C. Nix, J. Crommen, A.-C. Servais, M. Fillet, Benefits of microsampling and
microextraction for metabolomics studies, TrAC 127 (2020).

B. Saki¢, Cerebrospinal fluid collection in laboratory mice: Literature review and modified
cisternal puncture method, Journal of neuroscience methods 311 (2019) 402-407.

M.M. Koek, F. Bakels, W. Engel, A. van den Maagdenberg, M.D. Ferrari, L. Coulier, T.
Hankemeier, Metabolic Profiling of Ultrasmall Sample Volumes with GC/MS: From
Microliter to Nanoliter Samples, Anal. Chem 82(1) (2010) 156-162.

M.H. El-Maghrabey, N. Kishikawa, N. Kuroda, Current trends in isotope-coded derivatization
liquid chromatographic-mass spectrometric analyses with special emphasis on their
biomedical application, Biomed Chrom 34(3) (2020) e4756.

J. Van Schoors, J. Viaene, Y. Van Wanseele, |. Smolders, B. Dejaegher, Y. Vander Heyden,

A. Van Eeckhaut, An improved microbore UHPLC method with electrochemical detection for
the simultaneous determination of low monoamine levels in in vivo brain

microdialysis samples, J Pharm Biomed Anal 127 (2016) 136-146.

M.P. Lorenzo, A. Navarrete, C. Balderas, A. Garcia, Optimization and validation of a CE-LIF
method for amino acid determination in biological samples, J Pharm Biomed Anal 73
(2013) 116-124.

C. Gonzalez-Riano, A. Garcia, C. Barbas, Metabolomics studies in brain tissue: A review, J
Pharm Biomed Anal 130 (2016) 141-168.

S. Naz, D.C. Moreira dos Santos, A. Garcia, C. Barbas, Analytical protocols based on LC-MS,
GC-MS and CE-MS for nontargeted metabolomics of biological tissues, Bioanal 6(12)
(2014) 1657-1677.



[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

M. Qi, M.C. Philip, N. Yang, J.V. Sweedler, Single cell neurometabolomics, ACS chem
neurosci 9(1) (2018) 40-50.

R. Nirogi, V. Kandikere, G. Bhyrapuneni, V. Benade, R. Saralaya, S. Irappanavar, N.
Muddana, D.R. Ajjala, Approach to reduce the non-specific binding in microdialysis,
J Neurosci Methods 209(2) (2012) 379-387.

A. Bergadano, E.M. Amen, B. Jacobsen, S. Belli, A. Vandjour, C. Rapp, C. Senn, A
minimally-invasive serial cerebrospinal fluid sampling model in conscious Gottingen
minipigs, JBM 6(1) (2019).

J. Bongaerts, D. De Bundel, D. Mangelings, |. Smolders, Y. Vander Heyden, A. Van Eeckhaut,
Sensitive targeted methods for brain metabolomic studies in microdialysis samples,

Pharm Biomed Anal 161 (2018) 192-205.

R.T. Kennedy, Emerging trends in in vivo neurochemical monitoring by microdialysis,
Curr Opin Chem Biol 17(5) (2013) 860-867.

Y. Van Wanseele, A. De Prins, D. De Bundel, I. Smolders, A. Van Eeckhaut, Challenges for
the in vivo quantification of brain neuropeptides using microdialysis sampling and
LC-MS, Bioanal 8(18) (2016) 1965-1985.

T. Ngernsutivorakul, T.S. White, R.T. Kennedy, Microfabricated Probes for Studying
Brain Chemistry: AReview, Chem Phys Chem 19(10) (2018) 1128-1142.

F.T.G.v.d. Brink, T. Phisonkunkasem, A. Asthana, J.G. Bomer, A.M.J.M.v.d. Maagdenberg,
E.A. Tolner, M. Odijk, A miniaturized push-pull-perfusion probe for few-second sampling
of neurotransmitters in the mouse brain, Lab on a Chip 19 (2019).

P. Song, N.D. Hershey, 0.S. Mabrouk, T.R. Slaney, R.T. Kennedy, Mass Spectrometry “Sensor”
for in Vivo Acetylcholine Monitoring, Anal. Chem 84(11) (2012) 4659-4664..

G. Petit-Pierre, P. Colin, E. Laurer, J. Déglon, A. Bertsch, A. Thomas, B.L. Schneider, P.
Renaud, In vivo neurochemical measurements in cerebral tissues using a droplet-
based monitoring system, Nat Commun 8(1) (2017) 1239-8.

T. Ngernsutivorakul, D.J. Steyer, A.C. Valenta, R.T. Kennedy, In Vivo Chemical Monitoring at
High Spatiotemporal Resolution Using Microfabricated Sampling Probes and Droplet-Based
Microfluidics Coupled to Mass Spectrometry, Anal. Chem 90(18) (2018) 10943-10950.

T. Birngruber, A. Ghosh, V. Perez-Yarza, T. Kroath, M. Ratzer, T.R. Pieber, F. Sinner, Cerebral
open flow microperfusion: A new in vivo technique for continuous measurement of
substance transport across the intact blood-brain barrier, Clin Exp Pharmacol Physiol
40(12) (2013) 864-871.

T. Birngruber, F. Sinner, Cerebral open flow microperfusion (cOFM) an innovative interface
to brain tissue, Drug Discov Today Technol 20 (2016) 19-25.

R. Nicolo, F. Fabio, B. Federica, C. Maria, Recent Advances in In Vivo SPME Sampling,
Separations 7(1) (2020) 6.

M. Hug, M. Tascon, E. Nazdrajic, A. Roszkowska, J. Pawliszyn, Measurement of Free Drug
Concentration from Biological Tissue by Solid-Phase Microextraction: In Silico and
Experimental Study, Anal. Chem 91(12) (2019) 7719-7728.

S. Lendor, M. Olkowicz, E. Boyaci, M. Yu, M. Diwan, C. Hamani, M. Palmer, N. Reyes-Garcés,
G.A. Gomez-Rios, J. Pawliszyn, Investigation of Early Death-Induced Changes in Rat Brain
by Solid Phase Microextraction via Untargeted High Resolution Mass Spectrometry: In Vivo
versus Postmortem Comparative Study, ACS Chem Neurosci 11(12) (2020) 1827-1840.

157



[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[73]

[76]

[77]

[78]

158

A. Napylov, N. Reyes-Garces, G. Gomez-Rios, M. Olkowicz, S. Lendor, C. Monnin, B. Bojko,
C. Hamani, J. Pawliszyn, D. Vuckovic, In Vivo Solid-Phase Microextraction for Sampling of
Oxylipins in Brain of Awake, Moving Rats, Angew Chem Int Ed Engl 59(6) (2020) 2392-2398.

E. Boyaci, S. Lendor, B. Bojko, N. Reyes-Garcés, G.n.A. Gomez-Rios, M. Olkowicz, M.
Diwan, M. Palmer, C. Hamani, J. Pawliszyn, Comprehensive Investigation of

Metabolic Changes Occurring in the Rat Brain Hippocampus after Fluoxetine Administration
Using Two Complementary In Vivo Techniques: Solid Phase Microextraction and
Microdialysis, ACS Chem. Neurosci 11(22) (2020) 3749-3760.

S. Lendor, S.-A. Hassani, E. Boyaci, V. Singh, T. Womelsdorf, J. Pawliszyn, Solid Phase
Microextraction-Based Miniaturized Probe and Protocol for Extraction of Neurotransmitters
from Brains in Vivo, Anal. Chem 91(7) (2019) 4896-4905.

K. Segers, W. Zhang, N. Aourz, J. Bongaerts, S. Declerck, D. Mangelings, T. Hankemeier,

D. De Bundel, Y. Vander Heyden, I. Smolders, CE-MS metabolic profiling of volume-restricted
plasma samples from an acute mouse model for epileptic seizures to discover potentially
involved metabolomic features, Talanta (2020) 121107.

F. Poitout-Belissent, A. Aulbach, N. Tripathi, L. Ramaiah, Reducing blood volume
requirements for clinical pathology testing in toxicologic studies—points to consider, Vet
Clin Pathol 45(4) (2016) 534-551.

V. Londhe, M. Rajadhyaksha, Opportunities and obstacles for microsampling techniques in
bioanalysis: Special focus on DBS and VAMS, J Pharm Biomed Anal 182 (2020) 113102.

C. Volani, G. Caprioli, G. Calderisi, B.B. Sigurdsson, J. Rainer, |. Gentilini, A.A. Hicks, P.P.
Pramstaller, G. Weiss, S.V. Smarason, G. Paglia, Pre-analytic evaluation of volumetric
absorptive microsampling and integration in a mass spectrometry-based metabolomics
workflow, Anal bioanal chem 409(26) (2017) 6263-6276.

M.G.M. Kok, C. Nix, G. Nys, M. Fillet, Targeted metabolomics of whole blood using
volumetric absorptive microsampling, Talanta 197 (2019) 49-58.

A.J. Chetwynd, A. David, A review of nanoscale LC-ESI for metabolomics and its potential to
enhance the metabolome coverage, Talanta 182 (2018) 380-390.

Z. Niu, W. Zhang, C. Yu, J. Zhang, Y. Wen, Recent advances in biological sample preparation
methods coupled with chromatography, spectrometry and electrochemistry analysis
techniques, TrAC 102 (2018) 123-146.

W. Lee, N.H. Park, Y.C. Lee, K.-H. Kim, J. Hong, Advances and challenges in neurochemical
profiling of biological samples using mass spectrometry coupled with separation methods,
TrAC 106 (2018) 159-168.

D. Vuckovic, Sample preparation in global metabolomics of biological fluids and tissues,
Proteomic and Metabolomic Approaches to Biomarker Discovery, pp. 53-83.

M. Abdel-Rehim, S. Pedersen-Bjergaard, A. Abdel-Rehim, R. Lucena, M.M. Moein, S.
Cardenas, M. Mird, Microextraction approaches for bioanalytical applications: An overview,
J Chrom A 1616 (2020) 460790.

L. Zheng, X.-E. Zhao, S. Zhu, Y. Tao, W. Ji, Y. Geng, X. Wang, G. Chen, J. You, A new
combined method of stable isotope-labeling derivatization-ultrasound-assisted dispersive
liquid-liquid microextraction for the determination of neurotransmitters in rat

brain microdialysates by ultra high performance liquid chromatography

tandem mass spectrometry, J Chrom B 1054 (2017) 64-72.



[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

N. Drouin, T. Kloots, J. Schappler, S. Rudaz, I. Kohler, A. Harms, P. Wilhelmus Lindenburg,
T. Hankemeier, Electromembrane extraction of highly polar compounds: Analysis
of cardiovascular biomarkers in plasma, Metabolites 10(1) (2020) 4.

N. Drouin, S. Rudaz, J. Schappler, Dynamic-Electromembrane Extraction: A Technical
Development for the Extraction of Neuropeptides, Anal. Chem 88(10) (2016) 5308-5315.

C. Huang, Z. Chen, A. Gjelstad, S. Pedersen-Bjergaard, X. Shen, Electromembrane
extraction, TrAC 95 (2017) 47-56.

B. Onat, H. Rosales-Solano, J. Pawliszyn, Development of a Biocompatible Solid Phase
Microextraction Thin Film Coating for the Sampling and Enrichment of Peptides, Anal. Chem
92(13) (2020) 9379-9388.

E. Nazdraji¢, M. Tascon, D.A. Rickert, G.A. Gomez-Rios, V. Kulasingam, J.B. Pawliszyn,
Rapid determination of tacrolimus and sirolimus in whole human blood by direct coupling
of solid-phase microextraction to mass spectrometry via microfluidic open interface,
Anal Chim Acta 1144 (2021) 53-60.

Y. Aray Olcer, M. Tascon, A.E. Erogly, E. Boyaci, Thin film microextraction: Towards faster
and more sensitive microextraction, TrAC 113 (2019 ) 93-101.

N. Reyes-Garcés, E. Boyaci, G.A. Gomez-Rios, M. Olkowicz, C. Monnin, B. Bojko, D.
Vuckovic, J. Pawliszyn, Assessment of solid phase microextraction as a sample preparation
tool for untargeted analysis of brain tissue using liquid chromatography-mass spectrometry,
J Chrom A 1638 (2021) 461862.

N. Reyes-Garcés, M. Diwan, E. Boyaci, G.A. Gomez-Rios, B. Bojko, J.N. Nobrega, F.R.
Bambico, C. Hamani, J. Pawliszyn, In Vivo Brain Sampling Using a Microextraction

Probe Reveals Metabolic Changes in Rodents after Deep Brain Stimulation, Anal Chem 91(15)
(2019) 9875-9884.

J. Matys, B. Gieroba, K. Jozwiak, Recent developments of bioanalytical methods in
determination of neurotransmitters in vivo, J Pharm Biomed Anal 180 (2020) 113079.

T. van der Laan, A.-C. Dubbelman, K. Duisters, A. Kindt, A.C. Harms, T. Hankemeier, High-

Throughput Fractionation Coupled to Mass Spectrometry for Improved Quantitation in
Metabolomics, Anal Chem (2020).

S. Zhao, L. Li, Chemical derivatization in LC-MS-based metabolomics study, TrAC 131 (2020)
115988.

D.J. Beale, F.R. Pinu, K.A. Kouremenos, M.M. Poojary, V.K. Narayana, B.A. Boughton, K.
Kanojia, S. Dayalan, O.A.H. Jones, D.A. Dias, Review of recent developments in

GC-MS approaches to metabolomics-based research, Metabolomics 14(11) (2018) 152.

H. Miyagawa, T. Bamba, Comparison of sequential derivatization with concurrent methods
for GC/MS-based metabolomics, JBB 127(2) (2019) 160-168.

X. Luo, L. Li, Metabolomics of Small Numbers of Cells: Metabolomic Profiling of 100, 1000,
and 10000 Human Breast Cancer Cells, Anal. Chem 89(21) (2017) 11664-11671.

E. Takeo, R. Sasano, S. Shimma, T. Bamba, E. Fukusaki, Solid-phase analytical derivatization
for gas-chromatography-mass-spectrometry-based metabolomics, J Biosci Bioeng (2017).

J.-M.T. Wong, P.A. Malec, O.S. Mabrouk, J. Ro, M. Dus, R.T. Kennedy, Benzoyl chloride
derivatization with liquid chromatography-mass spectrometry for targeted metabolomics of
neurochemicals in biological samples, J Chrom A 1446 (2016) 78-90.

159



[93]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

160

C.C.W. Willacey, N. Karu, A.C. Harms, T. Hankemeier, Metabolic profiling of material-limited
cell samples by dimethylaminophenacyl bromide derivatization with UPLC-MS/MS analysis,
Microchem J 159 (2020) 105445.

F. Murgia, L. Lorefice, S. Poddighe, G. Fenu, M.A. Secci, M.G. Marrosu, E. Cocco, L. Atzori,
Multi-Platform Characterization of Cerebrospinal Fluid and Serum Metabolome of Patients
Affected by Relapsing-Remitting and Primary Progressive Multiple Sclerosis, J Clin Med 9(3)
(2020) 863.

D.A.V. Medina, E.V.S. Maciel, A.L. de Toffoli, F.M. Lancas, Miniaturization of liquid
chromatography coupled to mass spectrometry. 2. Achievements on modern instrumentation
for miniaturized liquid chromatography coupled to mass spectrometry, TrAC

Trends in Analytical Chemistry (2020) 115910.

E. Vasconcelos Soares Maciel, A.L. de Toffoli, E. Sobieski, C.E. Domingues Nazario, F.M.
Lancas, Miniaturized liquid chromatography focusing on analytical columns and
mass spectrometry: A review, Anal Chim Act 1103 (2020) 11-31.

K. Mejia-Carmona, J.S. da Silva Burato, J.V.B. Borsatto, A.L. de Toffoli, F.M. Lancas,
Miniaturization of liquid chromatography coupled to mass spectrometry: 1. Current trends
on miniaturized LC columns, TrAC 122 (2020) 115735.

S.R. Wilson, H.E. Berg, H. Roberg-Larsen, E. Lundanes, Hyphenations of one-dimensional
capillary liquid chromatography with mass spectrometry: State-of-the-art applications,
Hyphenations of Capillary Chromatography with Mass Spectrometry, 319-367.

W. Lin, J. Zhang, Y. Liu, R. Wu, H. Yang, X. Hu, X. Ling, Studies on diagnostic biomarkers
and therapeutic mechanism of Alzheimer’s disease through metabolomics and hippocampal
proteomics, Eur J Pharm Sci 105 (2017) 119-126.

Y. Van Wanseele, J. Bongaerts, K. Segers, J. Viaene, D. De Bundel, Y. Vander Heyden, I.
Smolders, A. Van Eeckhaut, Assessing mixtures of supercharging agents to increase
the abundance of a specific charge state of Neuromedin U, Talanta 198 (2019) 206-214.

J. Bongaerts, K. Segers, L. Van Oudenhove, Y. Van Wanseele, M. Van Hulle, D. De Bundel,
D. Mangelings, I. Smolders, Y. Vander Heyden, A. Van Eeckhaut, A comparative study of
UniSpray and electrospray sources for the ionization of neuropeptides in liquid
chromatography tandem mass spectrometry, J Chrom A 1628 (2020) 461462.

E. Varesio, S. Rudaz, K.-H. Krause, J.-L. Veuthey, Nanoscale liquid chromatography and

capillary electrophoresis coupled to electrospray mass spectrometry for the detection of
amyloid-B peptide related to Alzheimer’s disease, J Chrom A 974(1) (2002) 135-142.

J. Haggarty, K.E. Burgess, Recent advances in liquid and gas chromatography methodology
for extending coverage of the metabolome, Curr Opin Biotechnol 43 (2017) 77-85.

F. Haghighi, Z. Talebpour, A.S. Nezhad, Towards fully integrated liquid chromatography on a
chip: Evolution and evaluation, TrAC 105 (2018) 302-337.

G. Toth, T. Pani¢-Jankovi¢, G. Mitulovic, Pillar array columns for peptide separations in
nanoscale reversed-phase chromatography, J Chrom A 1603 (2019) 426-432.

P.W. Lindenburg, R. Haselberg, G. Rozing, R. Ramautar, Developments in interfacing designs
for CE-MS: towards enabling tools for proteomics and metabolomics, Chromatographia
78(5-6) (2015) 367-377.

R. Shyti, I. Kohler, B. Schoenmaker, R.J.E. Derks, M.D. Ferrari, E.A. Tolner, O.A. Mayboroda,
A.M.J.M. van den Maagdenberg, Plasma metabolic profiling after cortical spreading



[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

depression in a transgenic mouse model of hemiplegic migraine by capillary electrophoresis-
-mass spectrometry, Mol Biosyst 11(5) (2015) 1462-1471.

A. Slampova, Z. Mala, P. Gebauer, Recent progress of sample stacking in capillary
electrophoresis (2016-2018), Electrophoresis 40(1) (2019) 40-54.

M. van Mever, K. Segers, N. Drouin, F. Guled, Y.V. Heyden, A. Van Eeckhaut, T. Hankemeier,
R. Ramautar, Direct profiling of endogenous metabolites in rat brain microdialysis samples
by capillary electrophoresis-mass spectrometry with on-line preconcentration, Microchem J
156 (2020).

S.S. Wells, M. Dawod, R.T. Kennedy, CE-MS with electrokinetic supercharging and
application to determination of neurotransmitters, Electrophoresis 40(22) (2019) 2946-2953.

L. Pont, R. Pero-Gascon, E. Gimenez, V. Sanz-Nebot, F. Benavente, A critical retrospective
and prospective review of designs and materials in in-line solid-phase extraction capillary
electrophoresis, Anal Chim Acta 1079 (2019) 1-19.

A. Dibattista, N. McIntosh, M. Lamoureux, O.Y. Al-Dirbashi, P. Chakraborty, P.
Britz-Mckibbin, Temporal Signal Pattern Recognition in Mass Spectrometry: A Method for
Rapid Identification and Accurate Quantification of Biomarkers for Inborn Errors of
Metabolism with Quality Assurance, Anal chem 89(15) (2017) 8112-8121.

R.K. Harstad, M.T. Bowser, High-Speed Microdialysis-Capillary Electrophoresis Assays for
Measuring Branched Chain Amino Acid Uptake in 3T3-L1 cells, Anal chem 88(16) (2016) 8115.

G. Rozing, Recent Developments of Microchip Capillary Electrophoresis Coupled with
Mass Spectrometry, Capillary Electrophoresis-Mass Spectrometry (CE-MS): Principles and
Applications (2016).

A.A. Motsinger-Reif, H. Zhu, M.A. Kling, W. Matson, S. Sharma, O. Fiehn, D.M. Reif, D.H.
Appleby, P.M. Doraiswamy, J.Q. Trojanowski, R. Kaddurah-Daouk, S.E. Arnold, Comparing
metabolomic and pathologic biomarkers alone and in combination for discriminating
Alzheimer’s disease from normal cognitive aging, ANC 1 (2013) 28-28.

A. Pautova, Z. Khesina, M. Getsina, P. Sobolev, A. Revelsky, N. Beloborodova, Determination
of Tryptophan Metabolites in Serum and Cerebrospinal Fluid Samples Using Microextraction
by Packed Sorbent, Silylation and GC-MS Detection, Molecules 25(14) (2020) 3258.

J.-l. Geng, J.-y. Aa, S.-q. Feng, S.-y. Wang, P. Wang, Y. Zhang, B.-c. Ouyang, J.-k. Wang,
Y.-j. Zhu, W.-z. Huang, Z.-z. Wang, W. Xiao, G.-j. Wang, Exploring the neuroprotective
effects of ginkgolides injection in a rodent model of cerebral ischemia-reperfusion injury by
GC-MS based metabolomic profiling, J Pharm Biomed Anal 142 (2017) 190-200.

A.S. Guntner, S. Stocklegger, M. Kneidinger, U. Illievich, W. Buchberger, Development

of a highly sensitive gas chromatography-mass spectrometry method preceded by solid-
phase microextraction for the analysis of propofol in low-volume cerebral microdialysate
samples,J Sep Sci 42(6) (2019) 1257-1264.

E.A. Higgins Keppler, C.L. Jenkins, T.J. Davis, H.D. Bean, Advances in the application of
comprehensive two-dimensional gas chromatography in metabolomics, TrAC 109

(2018) 275-286.

J.H. Winnike, X. Wei, K.J. Knagge, S.D. Colman, S.G. Gregory, X. Zhang, Comparison of GC-
MS and GCxGC-MS in the Analysis of Human Serum Samples for Biomarker Discovery, J.
Proteome Res 14(4) (2015) 1810-1817.

D. Smith, M.J. McEwan, P. Spanél, Understanding Gas Phase lon Chemistry Is the Key to

161



[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

162

Reliable Selected lon Flow Tube-Mass Spectrometry Analyses, Anal Chem 92(19)
(2020) 12750-12762.

Z. Yu, H. Huang, A. Reim, P.D. Charles, A. Northage, D. Jackson, I. Parry, B.M. Kessler,
Optimizing 2D gas chromatography mass spectrometry for robust tissue, serum and urine
metabolite profiling, Talanta 165 (2017) 685-691.

N.G. Mahieu, G.J. Patti, Systems-Level Annotation of a Metabolomics Data Set Reduces
25 000 Features to Fewer than 1000 Unique Metabolites, Anal chem 89(19) (2017)
10397-10406.

M. van Rijswijk, C. Beirnaert, C. Caron, M. Cascante, V. Dominguez, W.B. Dunn, T.M.D.
Ebbels, F. Giacomoni, A. Gonzalez-Beltran, T. Hankemeier, K. Haug, J.L. Izquierdo-Garcia,
R.C. Jimenez, F. Jourdan, N. Kale, M.l. Klapa, O. Kohlbacher, K. Koort, K. Kultima, G.

Le Corguille, P. Moreno, N.K. Moschonas, S. Neumann, C. O’Donovan, M. Reczko, P. Rocca-
Serra, A. Rosato, R.M. Salek, S.A. Sansone, V. Satagopam, D. Schober, R. Shimmo,

R.A. Spicer, O. Spjuth, E.A. Thevenot, M.R. Viant, R.J.M. Weber, E.L. Willighagen,

G. Zanetti, C. Steinbeck, The future of metabolomics in ELIXIR, F1000Research 6 (2017).

B. Rochat, Proposed Confidence Scale and ID Score in the Identification of Known-Unknown
Compounds Using High Resolution MS Data, JASMS 28(4) (2017) 709-723.

A. Damont, M.-F. Olivier, A. Warnet, B. Lyan, E. Pujos-Guillot, E.L. Jamin, L. Debrauwer, S.
Bernillon, C. Junot, J.-C. Tabet, F. Fenaille, Proposal for a chemically consistent

way to annotate ions arising from the analysis of reference compounds under ESI conditions:
A prerequisite to proper mass spectral database constitution in metabolomics, J Mass
Spectrom 54(6) (2019) 567-582.

W.J. Nash, W.B. Dunn, From mass to metabolite in human untargeted metabolomics: Recent
advances in annotation of metabolites applying liquid chromatography-mass spectrometry
data, TrAC 120 (2019) 115324.

M. Bergé, J. Pezzatti, V. Gonzalez-Ruiz, L. Degeorges, G. Mottet-Osman, S. Rudaz, P.H.
Viollier, Bacterial cell cycle control by citrate synthase independent of enzymatic activity,
eLife 9 (2020).

T. Soga, Y. Ohashi, Y. Ueno, H. Naraoka, M. Tomita, T. Nishioka, Quantitative metabolome
analysis using capillary electrophoresis mass spectrometry, J Proteome Res 2(5)
(2003) 488-94.

T. Soga, R. Baran, M. Suematsu, Y. Ueno, S. lkeda, T. Sakurakawa, Y. Kakazu, T. Ishikawa,
M. Robert, T. Nishioka, M. Tomita, Differential metabolomics reveals ophthalmic

acid as an oxidative stress biomarker indicating hepatic glutathione consumption,

J Biol Chem 281(24) (2006) 16768-76.

C. Barbas, E.P. Moraes, A. Villasenor, Capillary electrophoresis as a metabolomics tool for
non-targeted fingerprinting of biological samples, J Pharm Biomed Anal 55(4) (2011) 823-31.

E.E. Baidoo, P.I. Benke, C. Neususs, M. Pelzing, G. Kruppa, J.A. Leary, J.D. Keasling,
Capillary electrophoresis-fourier transform ion cyclotron resonance mass spectrometry
for the identification of cationic metabolites via a pH-mediated stacking-transient
isotachophoretic method, Anal Chem 80(9) (2008) 3112-22.

P. Britz-McKibbin, Capillary electrophoresis-electrospray ionization-mass spectrometry
(CE-ESI-MS)-based metabolomics, Methods Mol Biol 708 (2011) 229-46.

W. Zhang, F. Guled, T. Hankemeier, R. Ramautar, Profiling nucleotides in low numbers



[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

of mammalian cells by sheathless CE-MS in positive ion mode: Circumventing
corona discharge, Electrophoresis 41(5-6) (2020) 360-369.

N. Drouin, J. Pezzatti, Y. Gagnebin, V. Gonzalez-Ruiz, J. Schappler, S. Rudaz, Effective
mobility as a robust criterion for compound annotation and identification in metabolomics:
Toward a mobility-based library, Anal Chim Acta 1032 (2018) 178-187.

N.L. Kuehnbaum, P. Britz-McKibbin, New advances in separation science for metabolomics:
resolving chemical diversity in a post-genomic era, Chem Rev 113(4) (2013) 2437-68.

P. Miggiels, B. Wouters, G.J.P. van Westen, A.-C. Dubbelman, T. Hankemeier, Novel
technologies for metabolomics: More for less, TrAC 120 (2019) 115323.

S. Harada, A. Hirayama, Q. Chan, A. Kurihara, K. Fukai, M. lida, S. Kato, D. Sugiyama, K.
Kuwabara, A. Takeuchi, M. Akiyama, T. Okamura, T.M.D. Ebbels, P. Elliott, M.

Tomita, A. Sato, C. Suzuki, M. Sugimoto, T. Soga, T. Takebayashi, Reliability of plasma polar
metabolite concentrations in a large-scale cohort study using capillary electrophoresis-mass
spectrometry, PLoS One 13(1) (2018) e0191230.

J. Klein, J.L. Bascands, H. Mischak, J.P. Schanstra, The role of urinary peptidomics in
kidney disease research, Kidney Int 89(3) (2016) 539-45.

F. Boizard, V. Brunchault, P. Moulos, B. Breuil, J. Klein, N. Lounis, C. Caubet, S. Tellier, J.L.
Bascands, S. Decramer, J.P. Schanstra, B. Buffin-Meyer, A capillary electrophoresis

coupled to mass spectrometry pipeline for long term comparable assessment of the
urinary metabolome, Sci rep 6 (2016) 34453.

J. Siwy, P. Zurbig, A. Argiles, J. Beige, M. Haubitz, J. Jankowski, B.A. Julian, P.G. Linde,
D. Marx, H. Mischak, W. Mullen, J. Novak, A. Ortiz, F. Persson, C. Pontillo, P. Rossing, H.
Rupprecht, J.P. Schanstra, A. Vlahou, R. Vanholder, Noninvasive diagnosis of chronic kidney
diseases using urinary proteome analysis, Nephrol Dial Transplant 32(12) (2017) 2079-2089.

C. Pontillo, H. Mischak, Urinary peptide-based classifier CKD273: towards clinical
application in chronic kidney disease, Clin Kidney J 10(2) (2017) 192-201.

R.M. Onjiko, S.A. Moody, P. Nemes, Single-cell mass spectrometry reveals small molecules
that affect cell fates in the 16-cell embryo, Proc Natl Acad Sci U S A 112(21) (2015) 6545-50.

S. Azab, R. Ly, P. Britz-McKibbin, Robust Method for High-Throughput Screening of Fatty
Acids by Multisegment Injection-Nonaqueous Capillary Electrophoresis-Mass Spectrometry
with Stringent Quality Control, Anal chem 91(3) (2019) 2329-2336.

J. Wild, M. Shanmuganathan, M. Hayashi, M. Potter, P. Britz-McKibbin, Metabolomics for
improved treatment monitoring of phenylketonuria: urinary biomarkers for non-invasive
assessment of dietary adherence and nutritional deficiencies, Analyst 144(22) (2019) 6595-
6608.

J.M. Buscher, D. Czernik, J.C. Ewald, U. Sauer, N. Zamboni, Cross-platform comparison of
methods for quantitative metabolomics of primary metabolism, Anal Chem 81(6) (2009)
2135-43.

0. Begou, H.G. Gika, I.D. Wilson, G. Theodoridis, Hyphenated MS-based targeted
approaches in metabolomics, The Analyst 142(17) (2017) 3079-3100.

L. Coulier, R. Bas, S. Jespersen, E. Verheij, M.J. van der Werf, T. Hankemeier, Simultaneous
quantitative analysis of metabolites using ion-pair liquid chromatography-electrospray
ionization mass spectrometry, Anal Chem 78(18) (2006) 6573-82.

P. Nemes, A.M. Knolhoff, S.S. Rubakhin, J.V. Sweedler, Metabolic differentiation of neuronal

163



[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

164

phenotypes by single-cell capillary electrophoresis-electrospray ionization-mass
spectrometry, Anal chem 83(17) (2011) 6810-6817.

V. Gonzalez-Ruiz, Y. Gagnebin, N. Drouin, S. Codesido, S. Rudaz, J. Schappler, ROMANCE:
A new software tool to improve data robustness and feature identification in CE-
MS metabolomics, Electrophoresis 39(9-10) (2018) 1222-1232.

N. Drouin, J. Pezzatti, Y. Gagnebin, V. Gonzalez-Ruiz, J. Schappler, S. Rudaz, Effective
mobility as a robust criterion for compound annotation and identification in metabolomics:
Toward a mobility-based library, Anal chim acta 1032 (2018) 178-187.

D. Rojo, C. Barbas, A. Lopez-Gonzalvez, Metabolomics Analysis of Leishmania by Capillary
Electrophoresis and Mass Spectrometry, Methods mol biol 1859 (2019) 253-260.

V. Gonzalez-Ruiz, S. Codesido, S. Rudaz, J. Schappler, Evolution in the design of a low
sheath-flow interface for CE-MS and application to biological samples, Electrophoresis
39(5-6) (2018) 853-861.

N.L. Kuehnbaum, A. Kormendi, P. Britz-McKibbin, Multisegment injection-capillary
electrophoresis-mass spectrometry: a high-throughput platform for metabolomics with high
data fidelity, Anal chem 85(22) (2013) 10664-9.

E. Sanchez-Lopez, G.S.M. Kammeijer, A.L. Crego, M.L. Marina, R. Ramautar, D.J.M. Peters,
0.A. Mayboroda, Sheathless CE-MS based metabolic profiling of kidney tissue section
samples from a mouse model of Polycystic Kidney Disease, Sci rep 9(1) (2019) 806.

N. Drouin, S. Rudaz, J. Schappler, New supported liquid membrane for electromembrane
extraction of polar basic endogenous metabolites, J pharm biomed anal 159 (2018) 53-59.

M. van Mever, K. Segers, N. Drouin, F. Guled, Y.V. Heyden, A. Van Eeckhaut, T. Hankemeier,
R. Ramautar, Direct profiling of endogenous metabolites in rat brain microdialysis samples

by capillary electrophoresis-mass spectrometry with on-line preconcentration, Microchem J
156 (2020).

N. Drouin, A. Mielcarek, C. Wenz, S. Rudaz, Evaluation of ion mobility in capillary
electrophoresis coupled to mass spectrometry for the identification in metabolomics,
Electrophoresis (2020).

M.C. Gulersonmez, S. Lock, T. Hankemeier, R. Ramautar, Sheathless capillary
electrophoresis-mass spectrometry for anionic metabolic profiling, Electrophoresis 37(7-8)
(2016) 1007-14.

W. Zhang, M.C. Gulersonmez, T. Hankemeier, R. Ramautar, Sheathless Capillary
Electrophoresis-Mass Spectrometry for Metabolic Profiling of Biological Samples, J Vis Exp
(116) (2016).

A. Dispas, R. Marini, V. Desfontaine, J.L. Veuthey, D. Kotoni, L.G. Losacco, A. Clarke,
C. Muscat Galea, D. Mangelings, B.M. Jocher, E.L. Regalado, K. Plachka, L. Novakova,
B. Wuyts, |. Francois, M. Gray, A.J. Aubin, A. Tarafder, M. Cazes, C. Desvignes, L.
Villemet, M. Sarrut, A. Raimbault, E. Lemasson, E. Lesellier, C. West, T. Leek, M. Wong,
L. Dai, K. Zhang, A. Grand-Guillaume Perrenoud, C. Brunelli, P. Hennig,

S. Bertin, F. Mauge, N. Da Costa, W.P. Farrell, M. Hill, N. Desphande,

M. Grangrade, S. Sadaphule, R. Yadav, S. Rane, S. Shringare, M. Iguiniz, S. Heinisch, J.
Lefevre, E. Corbel, N. Roques, Y.V. Heyden, D. Guillarme, P.

Hubert, First inter-laboratory study of a Supercritical Fluid Chromatography

method for the determination of pharmaceutical impurities, J pharm biomed anal



[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

161 (2018) 414-424.

C. Wenz, C. Barbas, A. Lopez-Gonzalvez, A. Garcia, F. Benavente, V. Sanz-Nebot, T. Blanc,
G. Freckleton, P. Britz-McKibbin, M. Shanmuganathan, F. de 'Escaille, J. Far, R. Haselberg,
S. Huang, C. Huhn, M. Pattky, D. Michels, S. Mou, F. Yang, C. Neusuess, N. Tromsdorf,
E.E.K. Baidoo, J.D. Keasling, S.S. Park, Interlaboratory study to evaluate the robustness

of capillaryelectrophoresis-mass spectrometry for peptide mapping, J sep sci 38(18) (2015)
3262-3270.

M. Hernandez-Mesa, V. D’Atri, G. Barknowitz, M. Fanuel, J. Pezzatti, N. Dreolin, D. Ropartz,
F. Monteau, E. Vigneau, S. Rudaz, S. Stead, H. Rogniaux, D. Guillarme, G. Dervilly, B. Le
Bizec, Interlaboratory and Interplatform Study of Steroids Collision Cross Section

by Traveling Wave lon Mobility Spectrometry, Anal chem (2020).

E.P. Portero, P. Nemes, Dual cationic-anionic profiling of metabolites in a single identified
cell in a live Xenopus laevis embryo by microprobe CE-ESI-MS, The Analyst 144(3) (2019)
892-900.

R.M. Onjiko, S.A. Moody, P. Nemes, Single-cell mass spectrometry reveals small molecules
that affect cell fates in the 16-cell embryo, PNAS 112(21) (2015) 6545.

B. MacLean, D.M. Tomazela, N. Shulman, M. Chambers, G.L. Finney, B. Frewen, R. Kern,
D.L. Tabb, D.C. Liebler, M.J. MacCoss, Skyline: an open source document editor for creating
and analyzing targeted proteomics experiments, Bioinformatics 26(7) (2010) 966-8.

R. Adusumilli, P. Mallick, Data Conversion with ProteoWizard msConvert, Methods mol biol
1550 (2017) 339-368.

S. Codesido, N. Drouin, S. Ferre, J. Schappler, S. Rudaz, V. Gonzalez-Ruiz, A mature
ROMANCE: a matter of quantity and how two can be better than one, ChemRxiv (2020).

P.M. Nowak, M. Wozniakiewicz, M. Gtadysz, M. Janus, P. Koscielniak, Improving repeatability
of capillary electrophoresis-a critical comparison of ten different capillary inner surfaces
and three criteria of peak identification, Anal bioanal chem 409(18) (2017) 4383-4393.

R. Lee, A.S. Ptolemy, L. Niewczas, P. Britz-McKibbin, Integrative metabolomics for
characterizing unknown low-abundance metabolites by capillary electrophoresis-
mass spectrometry with computer simulations, Anal chem 79(2) (2007) 403-15.

M. Sugimoto, A. Hirayama, M. Robert, S. Abe, T. Soga, M. Tomita, Prediction of metabolite
identity from accurate mass, migration time prediction and isotopic pattern information in
CE-TOFMS data, Electrophoresis 31(14) (2010) 2311-8.

M. Sugimoto, S. Kikuchi, M. Arita, T. Soga, T. Nishioka, M. Tomita, Large-scale prediction of
cationic metabolite identity and migration time in capillary electrophoresis mass
spectrometry using artificial neural networks, Anal chem 77(1) (2005) 78-84.

X.-F. Li, H. Ren, X. Le, M. Qi, I.D. Ireland, N.J. Dovichi, Migration time correction for the
analysis of derivatized amino acids and oligosaccharides by micellar capillary
electrochromatography, J Chrom A 869(1) (2000) 375-384.

N. Drouin, S. Rudaz, J. Schappler, Sample preparation for polar metabolites in bioanalysis,
The Analyst 143(1) (2017) 16-20.

S.M. Stow, T.J. Causon, X. Zheng, R.T. Kurulugama, T. Mairinger, J.C. May, E.E. Rennie, E.S.
Baker, R.D. Smith, J.A. McLean, S. Hann, J.C. Fjeldsted, An Interlaboratory Evaluation of
Drift Tube lon Mobility-Mass Spectrometry Collision Cross Section Measurements, Anal chem
89(17) (2017) 9048-9055.

165



[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

166

R. Reisdorph, C. Michel, K. Quinn, K. Doenges, N. Reisdorph, Untargeted Differential
Metabolomics Analysis Using Drift Tube lon Mobility-Mass Spectrometry, Methods
mol biol 2084 (2020) 55-78.

D.S. Wishart, Y.D. Feunang, A. Marcu, A.C. Guo, K. Liang, R. Vazquez-Fresno, T. Sajed, D.
Johnson, C. Li, N. Karu, Z. Sayeeda, E. Lo, N. Assempour, M. Berjanskii, S. Singhal, D.
Arndt, Y. Liang, H. Badran, J. Grant, A. Serra-Cayuela, Y. Liu, R. Mandal, V. Neveu, A. Pon,
C. Knox, M. Wilson, C. Manach, A. Scalbert, HMDB 4.0: the human metabolome database for
2018, Nucleic Acids Res 46(D1) (2018) D608-D617.

C.A. Smith, G.0O. Maille, E.J. Want, C. Qin, S.A. Trauger, T.R. Brandon, D.E. Custodio, R.
Abagyan, G. Siuzdak, METLIN: A Metabolite Mass Spectral Database, Ther Drug Monit 27(6)
(2005) 747-751.

H.J. Caroline, I. Julijana, S. Gary, Metabolomics: beyond biomarkers and towards
mechanisms, Nat. Rev. Mol. Cell Biol 17(7) (2016).

T.S. Shippenberg, A.C. Thompson, Overview of microdialysis, Curr Protoc Neurosci Chapter 7
(2001) Unit7 1.

V.I. Chefer, A.C. Thompson, A. Zapata, T.S. Shippenberg, Overview of brain microdialysis,
Curr Protoc Neurosci Chapter 7 (2009) Unit7 1.

A. Zestos, R. Kennedy, Microdialysis Coupled with LC-MS/MS for In Vivo Neurochemical
Monitoring, AAPS 19(5) (2017) 1284-1293.

C.-Y. Kao, E. Anderzhanova, J.M. Asara, C.T. Wotjak, C.W. Turck, NextGen Brain
Microdialysis: Applying Modern Metabolomics Technology to the Analysis of Extracellular
Fluid in the Central Nervous System, Mol Neuropsychiatry 1(1) (2015) 60-67.

K.B. Allen, S. Giovanna Maria, M. William, B. Michele, T. Giulio, S. Pier Andrea, A.B. Helen,
L. Ralph, R.C. Shawn, C. Chiara, Metabolomic analysis of mouse prefrontal cortex reveals
upregulated analytes during wakefulness compared to sleep, Sci Rep 8(1) (2018) 1-17.

J. Van Schoors, J. Viaene, Y. Van Wanseele, |I. Smolders, B. Dejaegher, Y. Vander Heyden,
A. Van Eeckhaut, An improved microbore UHPLC method with electrochemical detection
for the simultaneous determination of low monoamine levels in in vivo brain microdialysis
samples, J Pharm Biomed Anal 127 (2016) 136-146.

V. Sauvinet, S. Parrot, N. Benturquia, E. Bravo-Moraton, B. Renaud, L. Denoroy, In vivo
simultaneous monitoring of y-aminobutyric acid, glutamate, and L -aspartate using brain
microdialysis and capillary electrophoresis with laser-induced fluorescence detection:
Analytical developments and in vitro/in vivo validations, Electrophoresis 24(18)

(2003) 3187-3196.

A.L. Freed, J.D. Cooper, M.l. Davies, S.M. Lunte, Investigation of the metabolism of
substance P in rat striatum by microdialysis sampling and capillary electrophoresis

with laser-induced fluorescence detection, J Neurosci Met 109(1) (2001) 23-29.

N. Benturquia, F. Couderc, V. Sauvinet, C. Orset, S. Parrot, C. Bayle, B. Renaud, L. Denoroy,
Analysis of serotonin in brain microdialysates using capillary electrophoresis and native
laser-induced fluorescence detection, Electrophoresis 26(6) (2005) 1071-1079.

M.T. Bowser, R.T. Kennedy, In vivo monitoring of amine neurotransmitters using
microdialysis with on-line capillary electrophoresis, Electrophoresis 22(17) (2001)
3668-3676.

Stacking or On-line Sample Concentration in CE-MS for Metabolomics, in: Capillary



[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

Electrophoresis-Mass Spectrometry for Metabolomics, The Royal Society of Chemistry, (2018)

R. Ramautar, O.A. Mayboroda, A.M. Deelder, G.W. Somsen, G.J. de Jong, Metabolic analysis
of body fluids by capillary electrophoresis using noncovalently coated capillaries, J Chrom B
871(2) (2008) 370-374.

S. Wang, P. Yang, X. Zhao, Amino Acid Profile Determination in the Urine of Bladder Cancer
Patients by CE-MS with On-Line pH-Mediated Stacking and Pattern Recognition,

An International Journal for Rapid Communication in Chromatography, Electrophoresis and
Associated Techniques 70(9) (2009) 1479-1484.

I. Kohler, J. Schappler, S. Rudaz, Highly sensitive capillary electrophoresis-mass
spectrometry for rapid screening and accurate quantitation of drugs of abuse in urine, Anal
Chim Acta 780 (2013) 101-109.

N. Drouin, J. Pezzatti, Y. Gagnebin, V. Gonzalez-Ruiz, J. Schappler, S. Rudaz, Effective
mobility as a robust criterion for compound annotation and identification in metabolomics:
Toward a mobility-based library, Analy Chim Acta 1032 (2018) 178-187.

L. Légat, S. Brouwers, I.J. Smolders, A.G. Dupont, Hypotensive Response to Angiotensin
Il Type 2 Receptor Stimulation in the Rostral Ventrolateral Medulla Requires Functional
GABA-A Receptors, Front neurosci 11 (2017) 346-346.

L. Legat, I. Smolders, A.G. Dupont, AT1 Receptor Mediated Hypertensive Response to Ang
Il in the Nucleus Tractus Solitarii of Normotensive Rats Involves NO Dependent Local GABA
Release, Front Pharmacol 10 (2019).

L. Legat, I.J. Smolders, A.G. Dupont, Investigation of the Role of AT2 Receptors in the
Nucleus Tractus Solitarii of Normotensive Rats in Blood Pressure Control, Front Neurosci 13
(2019).

N.F.P. Drouin, T.N. Kloots, J. Schappler, S. Rudaz, I. Kohler, A.C. Harms, P.W. Lindenburg,
T. Hankemeier, Electromembrane Extraction of Highly Polar Compounds: Analysis
of Cardiovascular Biomarkers in Plasma, Metabolites 10 (2019).

A. Shrivastava, V. Gupta, Methods for the determination of limit of detection and limit of
quantitation of the analytical methods, Chron Young Sci 2(1) (2011) 21-25.

A. Van Eeckhaut, K. Lanckmans, S. Sarre, I. Smolders, Y. Michotte, Validation of
bioanalytical LC-MS/MS assays: Evaluation of matrix effects, J Chrom B 877(23)
(2009) 2198-2207.

N.M. Adriana, M. Stellena, B. Lauren, K. Katherine, G. Tanja, P. Linda, H. Stephen, B.-M.
Philip, The Sweat Metabolome of Screen-Positive Cystic Fibrosis Infants: Revealing
Mechanisms beyond Impaired Chloride Transport, ACS Cent Sci 3(8) (2017) 904-913.

E. Nevedomskaya, R. Ramautar, R. Derks, |. Westbroek, G. Zondag, I. van Der Pluijm, A.M.
Deelder, 0.A. Mayboroda, CE-MS for metabolic profiling of volume-limited urine samples:
application to accelerated aging TTD mice, J proteome res 9(9) (2010) 4869-4874.

Y.H. Tak, G.W. Somsen, G.J.d. Jong, Optimization of dynamic pH junction for the sensitive
determination of amino acids in urine by capillary electrophoresis, Anal Bioanal Chem
401(10) (2011) 3275.

R. Ramautar, O.A. Mayboroda, R.J.E. Derks, C. Van Nieuwkoop, J.T. Van Dissel, G.W.
Somsen, A.M. Deelder, G.J. De Jong, Capillary electrophoresis-time of flight-mass
spectrometry using noncovalently bilayer-coated capillaries for the analysis of

amino acids in human urine, electrophoresis 29(12) (2008) 2714-2722.

167



[207]

[208]

[209]

[210]

[211]

[212]

[213]

[214]

[215]
[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

168

M.A. Bezerra, R.E. Santelli, E.P. Oliveira, L.S. Villar, L.A. Escaleira, Response surface
methodology (RSM) as a tool for optimization in analytical chemistry, Talanta 76(5) (2008)
965-977.

R. Ramautar, G. Somsen, G. Jong, Direct sample injection for capillary electrophoretic
determination of organic acids in cerebrospinal fluid, Anal Bioanal Chem 387(1)
(2007) 293-301.

R. Ragonese, M. Macka, J. Hughes, P. Petocz, The use of the Box-Behnken experimental
design in the optimisation and robustness testing of a capillary electrophoresis

method for the analysis of ethambutol hydrochloride in a pharmaceutical formulation, J
Pharm Biomed Anal 27(6) (2002) 995-1007.

A. Czyrski, J. Sznura, The application of Box-Behnken-Design in the optimization of HPLC
separation of fluoroquinolones, Sci rep 9(1) (2019) 19458-19458.

G. Derringer, R. Suich, Simultaneous optimization of several response variables, J qual
technol 12(4) (1980) 6.

J. Van Loco, M. Elskens, C. Croux, H. Beernaert, Linearity of calibration curves: use and
misuse of the correlation coefficient, Journal for Quality, Comparability and Reliability in
Chemical Measurement 7(7) (2002) 281-285.

D.L. Massart, Handbook of chemometrics and qualimetrics. Pt. A, Amsterdam [etc.] :
Elsevier1997.

D.S. Wishart, Y.D. Feunang, A. Marcu, A.C. Guo, K. Liang, R. Vazquez-Fresno, T. Sajed, D.
Johnson, C. Li, N. Karu, Z. Sayeeda, E. Lo, N. Assempour, M. Berjanskii, S. Singhal, D.
Arndt, Y. Liang, H. Badran, J. Grant, A. Serra-Cayuela, Y. Liu, R. Mandal, V. Neveu, A. Pon,
C. Knox, M. Wilson, C. Manach, A. Scalbert, HMDB 4.0: the human metabolome database for
2018, Nucleic Acids Res 46(D1) (2018) D608-D617.

X. Liu, J.W. Locasale, Metabolomics: A Primer, TIBS 42(4) (2017) 274-284.

J.F. Xiao, B. Zhou, H.W. Ressom, Metabolite identification and quantitation in LC-MS/MS-
based metabolomics, TrAC 32 (2011).

D. Rojo, C. Barbas, F. Ruperez, LC-MS metabolomics of polar compounds, Bioanalysis, 2012,
pp. 1235-1243.

D. Beale, F. Pinu, K. Kouremenos, M. Poojary, V. Narayana, B. Boughton, K. Kanojia, S.
Dayalan, O. Jones, D. Dias, Review of recent developments in GC-MS approaches

to metabolomics-based research, An Official Journal of the Metabolomics Society
14(11) (2018) 1-31.

J.L. Markley, R. Bruschweiler, A.S. Edison, H.R. Eghbalnia, R. Powers, D. Raftery, D.S.
Wishart, The future of NMR-based metabolomics, COBIOT 43 (2017) 34-40.

A. Garcia, J. Godzien, A. Lopez-Gonzalvez, C. Barbas, Capillary electrophoresis mass
spectrometry as a tool for untargeted metabolomics, Bioanalysis 9(1) (2017) 99-130.
M.G.M. Kok, G.W. Somsen, G.J. de Jong, Comparison of capillary electrophoresis-mass
spectrometry and hydrophilic interaction chromatography-mass spectrometry for
anionic metabolic profiling of urine, Talanta 132 (2015) 1-9140.

S. Naz, A. Garcia, C. Barbas, Multiplatform analytical methodology for metabolic
fingerprinting of lung tissue, Anal chem 85(22) (2013) 10941.

W. Lu, M.F. Clasquin, E. Melamud, D. Amador-Noguez, A.A. Caudy, J.D. Rabinowitz,



[224]

[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

[236]

[237]

[238]

Metabolomic analysis via reversed-phase ion-pairing liquid chromatography coupled to a
stand alone orbitrap mass spectrometer, Anal Chem 82(8) (2010) 3212-21.

L. Coulier, R. Bas, S. Jespersen, E. Verheij, M.J. van der Werf, T. Hankemeier, Simultaneous
quantitative analysis of metabolites using ion-pair liquid chromatography-electrospray
ionization mass spectrometry, Anal Chem 78(18) (2006) 6573-82.

K. Kami, T. Fujimori, H. Sato, M. Sato, H. Yamamoto, Y. Ohashi, N. Sugiyama, Y. Ishihama,
H. Onozuka, A. Ochiai, H. Esumi, T. Soga, M. Tomita, Metabolomic profiling of lung and
prostate tumor tissues by capillary electrophoresis time-of-flight mass spectrometry, An
Official Journal of the Metabolomics Society 9(2) (2013) 444-453.

S. Naz, A. Garcia, M. Rusak, C. Barbas, Method development and validation for rat serum
fingerprinting with CE-MS: application to ventilator-induced-lung-injury study, Analytical
and Bioanal Chem 405(14) (2013) 4849-4858.

N.L. Kuehnbaum, A. Kormendi, P. Britz-Mckibbin, Multisegment injection-capillary
electrophoresis-mass spectrometry: a high-throughput platform for metabolomics with high
data fidelity, Anal chem 85(22) (2013) 10664.

R. Ramautar, R. Shyti, B. Schoenmaker, L. Groote, R. Derks, M. Ferrari, A. Maagdenberg,
A. Deelder, 0. Mayboroda, Metabolic profiling of mouse cerebrospinal fluid by sheathless
CE-MS, Anal Bioanal Chem 404(10) (2012) 2895-2900.

C. Ibafiez, C. Simo, P.J. Martin-Alvarez, M. Kivipelto, B. Winblad, A. Cedazo-Minguez,
A. Cifuentes, Toward a predictive model of Alzheimer’s disease progression using capillary
electrophoresis-mass spectrometry metabolomics, Anal chem 84(20) (2012) 8532.

J. Zhao, C. Hu, J. Zeng, Y. Zhao, J. Zhang, Y. Chang, L. Li, C. Zhao, X. Lu, G. Xu, Study of
polar metabolites in tobacco from different geographical origins by using capillary
electrophoresis--mass spectrometry. (Report), Metabolomics 10(5) (2014) 805.

N. Peter, S.R. Stanislay, T.A. Jordan, V.S. Jonathan, Qualitative and quantitative
metabolomic investigation of single neurons by capillary electrophoresis electrospray
ionization mass spectrometry, Nature Protocols 8(4) (2013) 783.

T. Soga, Y. Ueno, H. Naraoka, K. Matsuda, M. Tomita, T. Nishioka, Pressure-assisted capillary
electrophoresis electrospray ionization mass spectrometry for analysis of multivalent
anions, Anal. Chem. 74(24) (2002) 6224-6229.

J.M. Buscher, D. Czernik, J.C. Ewald, U. Sauer, N. Zamboni, Cross-platform comparison of
methods for quantitative metabolomics of primary metabolism, Anal Chem 81(6) (2009)
2135.

T. Soga, K. Igarashi, C. Ito, K. Mizobuchi, H.-P. Zimmermann, M. Tomita, Metabolomic
profiling of anionic metabolites by capillary electrophoresis mass spectrometry, Anal Chem
81(15) (2009) 6165.

R. Ramautar, G.W. Somsen, G.J. de Jong, CE-MS for metabolomics: Developments and
applications in the period 2016-2018, Electrophoresis 40(1) (2019) 165-179.

R. Ramautar, G.W. Somsen, G.J. de Jong, CE-MS in metabolomics, Electrophoresis 30(1)
(2009) 276-291.

R. Ramautar, G.W. Somsen, G.J. de Jong, CE-MS for metabolomics: Developments and
applications in the period 2010-2012, Electrophoresis 34(1) (2013) 86-98.

R. Ramautar, G.W. Somsen, G.J. de Jong, CE-MS for metabolomics: Developments and
applications in the period 2012-2014, Electrophoresis 36(1) (2015) 212-224.

169



[239]

[240]

[241]

[242]

[243]

[244]

[245]

[246]

[247]

[248]

[249]

[250]

[251]

[252]

[253]

[254]

170

R. Ramautar, G.W. Somsen, G.J. de Jong, CE-MS for metabolomics: Developments and
applications in the period 2014-2016, Electrophoresis 38(1) (2017) 190-202.

R. Ramautar, O.A. Mayboroda, G.W. Somsen, G.J. de Jong, CE-MS for metabolomics:
Developments and applications in the period 2008-2010, Electrophoresis 32(1) (2011) 52-65.

M.G.M. Kok, G.J. de Jong, G.W. Somsen, Sensitivity enhancement in capillary
electrophoresis-mass spectrometry of anionic metabolites using a triethylamine-containing
background electrolyte and sheath liquid, Electrophoresis 32(21) (2011) 3016-3024.

C. Xu, Z.S. Breitbach, H. Guo, D.W. Armstrong, Mechanism and sensitivity of anion
detection using rationally designed unsymmetrical dications in paired ion electrospray
ionization mass spectrometry.(Report)(Author abstract), Anal Chem 86(5) (2014) 2665.

J.-H. Lee, S.-J. Kim, S. Lee, J.-K. Rhee, S.Y. Lee, Y.-C. Na, Saturated fatty acid
determination method using paired ion electrospray ionization mass spectrometry coupled
with capillary electrophoresis, Anal Chim Acta 984 (2017) 223-231.

M. Wakayarna, N. Aoki, H. Sasaki, R. Ohsugi, Simultaneous analysis of amino acids and
carboxylic acids by capillary electrophoresis--mass spectrometry using an acidic electrolyte
and uncoated fused-silica capillary. (Author abstract)(Report), Anal Chem 82(24) (2010)
9967.

J. Godzien, E.G. Armitage, S. Angulo, M.P. Martinez-Alcazar, V. Alonso-Herranz, A. Otero, A.
Lopez-Gonzalvez, C. Barbas, In-source fragmentation and correlation analysis as tools for
metabolite identification exemplified with CE-TOF untargeted metabolomics,
Electrophoresis 36(18) (2015) 2188-2195.

J.-X. Liu, J.T. Aerts, S.S. Rubakhin, X.-X. Zhang, J.V. Sweedler, Analysis of endogenous
nucleotides by single cell capillary electrophoresis-mass spectrometry, Analyst
139(22) (2014) 5835-5842.

E.P. Portero, P. Nemes, Dual cationic-anionic profiling of metabolites in a single identified
cell in a live Xenopus laevis embryo by microprobe CE-ESI-MS, The Analyst (2018).

R.M. Onjiko, E.P. Portero, S.A. Moody, P. Nemes, Microprobe Capillary Electrophoresis Mass
Spectrometry for Single-cell Metabolomics in Live Frog (Xenopus laevis) Embryos, JoVE
(130) (2017).

M.C. Gulersonmez, S. Lock, T. Hankemeier, R. Ramautar, Sheathless capillary
electrophoresis-mass spectrometry for anionic metabolic profiling, Electrophoresis 37(7-8)
(2016) 1007-1014.

L. Lin, X. Liu, F. Zhang, L. Chi, I.J. Amster, F.E. Leach, Q. Xia, R.J. Linhardt, Analysis of
heparin oligosaccharides by capillary electrophoresis-negative-ion electrospray ionization
mass spectrometry, Anal bioanal chem 409(2) (2017) 411.

L. Li, F. Zhang, J. Zaia, R.J. Linhardt, Top-down approach for the direct characterization of
low molecular weight heparins using LC-FT-MS, Anal chem 84(20) (2012) 8822.

M. Moini, Simplifying CE-MS operation. 2. Interfacing low-flow separation techniques to
mass spectrometry using a porous tip, Anal. Chem. 79(11) (2007) 4241-4246.

A. Hirayama, M. Tomita, T. Soga, Sheathless capillary electrophoresis-mass spectrometry

with a high-sensitivity porous sprayer for cationic metabolome analysis, Analyst
137(21) (2012) 5026-5033.

G.A.B. Canuto, E.A. Castilho-Martins, M. Tavares, A. Lopez-Gonzalvez, L. Rivas, C. Barbas,
CE-ESI-MS metabolic fingerprinting of Leishmania resistance to antimony treatment,



[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

Electophoresis 33(12) (2012) 1901-1910.

G. Bonvin, J. Schappler, S. Rudaz, Non-aqueous capillary electrophoresis for the analysis of
acidic compounds using negative electrospray ionization mass spectrometry, J Chrom A
1323(C) (2014) 163-173.

A. Hirayama, M. Tomita, T. Soga, Sheathless capillary electrophoresis-mass spectrometry
with a high-sensitivity porous sprayer for cationic metabolome analysis, Analyst
137(21) (2012) 5026-33.

T. Acunha, C. Simo, C. Ibanez, A. Gallardo, A. Cifuentes, Anionic metabolite profiling by
capillary electrophoresis-mass spectrometry using a noncovalent polymeric coating. Orange
juice and wine as case studies, J Chrom A 1428 (2016) 326-335.

M. Yamamoto, R. Ly, B. Gill, Y. Zhu, J. Moran-Mirabal, P. Britz-Mckibbin, Robust and High-
Throughput Method for Anionic Metabolite Profiling: Preventing Polyimide Aminolysis and
Capillary Breakages under Alkaline Conditions in Capillary Electrophoresis-Mass
Spectrometry, Anal chem 88(21) (2016) 10710.

S. Azab, R. Ly, P. Britz-Mckibbin, A Robust Method for High Throughput Screening of Fatty
Acids by Multisegment Injection-Nonaqueous Capillary Electrophoresis-Mass Spectrometry
with Stringent Quality Control, Anal chem (2018).

F. Baeuml, T. Welsch, Improvement of the long-term stability of polyimide-coated fused-
silica capillaries used in capillary electrophoresis and capillary electrochromatography, J
Chrom A 961(1) (2002) 35-44.

V. Matyash, G. Liebisch, T.V. Kurzchalia, A. Shevchenko, D. Schwudke, Lipid extraction by
methyl-tert-butyl ether for high-throughput lipidomics, J lipid res 49(5) (2008) 1137.

0. Hocker, C. Montealegre, C. Neusii, Characterization of a nanoflow sheath liquid
interface and comparison to a sheath liquid and a sheathless porous-tip interface

for CE-ESI-MS in positive and negative ionization, Anal Bioanal Chem 410(21) (2018) 5265-
5275.

W. Zhang, M.C. Gulersonmez, T. Hankemeier, R. Ramautar, Sheathless Capillary
Electrophoresis-Mass Spectrometry for Metabolic Profiling of Biological Samples,
JoVE 2016(116) (2016).

J. Aszyk, H. Bylinski, J. Namiesnik, A. Kot-Wasik, Main strategies, analytical trends and
challenges in LC-MS and ambient mass spectrometry-based metabolomics, TrAC 108 (2018)
278-295.

D.J. Beale, F.R. Pinu, K.A. Kouremenos, M.M. Poojary, V.K. Narayana, B.A. Boughton, K.
Kanojia, S. Dayalan, O.A.H. Jones, D.A. Dias, Review of recent developments in
GC-MS approaches to metabolomics-based research, Metabolomics 14(11) (2018) 1-31.

K. Segers, S. Declerck, D. Mangelings, Y. Vander Heyden, A. Van Eeckhaut, Analytical
techniques for metabolomic studies: a review, Bioanal 11(24) (2019) 2297.

W. Zhang, R. Ramautar, CE-MS for metabolomics: Developments and applications in the
period 2018-2020, Electrophoresis 42(4) (2021) 381-401.

Y. Ishibashi, S. Harada, A. Takeuchi, M. lida, A. Kurihara, S. Kato, K. Kuwabara, A. Hirata, T.
Shibuki, T. Okamura, D. Sugiyama, A. Sato, K. Amano, A. Hirayama, M. Sugimoto, T. Soga,
M. Tomita, T. Takebayashi, Reliability of urinary charged metabolite concentrations in a
large-scale cohort study using capillary electrophoresis-mass spectrometry, Sci Rep 11(1)
(2021) 7407-7407.

171



[269]

[270]

[271]

[272]

[273]

[274]

[275]

[276]

[277]

[278]

[279]

[280]

172

C. Lombard-Banek, J. Li, E.P. Portero, R.M. Onjiko, C.D. Singer, D.O. Plotnick, R.Q. Al
Shabeeb, P. Nemes, In Vivo Subcellular Mass Spectrometry Enables Proteo-Metabolomic
Single-cell Systems Biology in a Chordate Embryo Developing to a Normally

Behaving Tadpole (X. laevis), Angew Chem Int Ed Engl (2021).

S. Harada, A. Hirayama, Q. Chan, A. Kurihara, K. Fukai, M. lida, S. Kato, D. Sugiyama, K.
Kuwabara, A. Takeuchi, M. Akiyama, T. Okamura, T.M.D. Ebbels, P. Elliott, M. Tomita,

A. Sato, C. Suzuki, M. Sugimoto, T. Soga, T. Takebayashi, Reliability of plasma

polar metabolite concentrations in a large-scale cohort study using

capillary electrophoresis-mass spectrometry, PLoS ONE 13(1) (2018) e0191230.

N. Drouin, M. van Mever, W. Zhang, E. Tobolkina, S. Ferre, A.-C. Servais, M.-J. Gou, L.
Nyssen, M. Fillet, G.S.M. Lageveen-Kammeijer, J. Nouta, A.J. Chetwynd, I. Lynch,
J.A. Thorn, J. Meixner, C. LoBner, M. Taverna, S. Liu, N.T. Tran, Y. Francois, A.
Lechner, R. Nehmé, G. Al Hamoui Dit Banni, R. Nasreddine, C. Colas, H.H. Lindner, K.
Faserl, C. NeusuB, M. Nelke, S. Lammerer, C. Perrin, C. Bich-Muracciole, C.

Barbas, A.L. Gonzalvez, A. Guttman, M. Szigeti, P. Britz-McKibbin, Z.

Kroezen, M. Shanmuganathan, P. Nemes, E.P. Portero, T. Hankemeier, S. Codesido,

V. Gonzalez-Ruiz, S. Rudaz, R. Ramautar, Capillary Electrophoresis-Mass Spectrometry
at Trial by Metabo-Ring: Effective Electrophoretic Mobility for Reproducible and
Robust Compound Annotation, Anal chem 92(20) (2020) 14103-14112.

M. van Mever, T. Hankemeier, R. Ramautar, CE-MS for anionic metabolic profiling: An
overview of methodological developments, Electrophoresis (2019).

W. Zhang, F. Guled, T. Hankemeier, R. Ramautar, Profiling nucleotides in low numbers
of mammalian cells by sheathless CE-MS in positive ion mode: Circumventing
corona discharge, Electrophoresis (2020).

A. Wuethrich, J.P. Quirino, Derivatisation for separation and detection in capillary
electrophoresis (2015-2017), Electrophoresis 39(1) (2018) 82-96.

C.C.W. Willacey, M. Naaktgeboren, E. Lucumi Moreno, A.B. Wegrzyn, D. van der Es, N.
Karu, R.M.T. Fleming, A.C. Harms, T. Hankemeier, LC-MS/MS analysis of the central energy
and carbon metabolites in biological samples following derivatization by
dimethylaminophenacyl bromide, J Chrom A (2019) 460413.

N. Denver, S. Khan, I. Stasinopoulos, C. Church, N.Z. Homer, M.R. MacLean, R. Andrew,
Derivatization enhances analysis of estrogens and their bioactive metabolites in human
plasma by liquid chromatography tandem mass spectrometry, Anal chim acta 1054
(2019) 84-94.

J.M. Wong, P.A. Malec, O.S. Mabrouk, J. Ro, M. Dus, R.T. Kennedy, Benzoyl chloride
derivatization with liquid chromatography-mass spectrometry for targeted metabolomics of
neurochemicals in biological samples, J Chromatogr A 1446 (2016) 78-90.

P. Song, O.S. Mabrouk, N.D. Hershey, R.T. Kennedy, In vivo neurochemical monitoring using
benzoyl chloride derivatization and liquid chromatography-mass spectrometry, Anal Chem
84(1) (2012) 412-9.

C.C. Willacey, N. Karu, A.C. Harms, T. Hankemeier, Metabolic profiling of material-limited

cell samples by dimethylaminophenacyl bromide derivatization with UPLC-MS/MS analysis,
Microchem J (2020) 105445.

K. Guo, L. Li, Differential 12C-/13C-isotope dansylation labeling and fast liquid
chromatography/mass spectrometry for absolute and relative quantification of



[281]

[282]

[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

[295]

[296]

[297]

[298]

the metabolome, Anal Chem 81(10) (2009) 3919-32.

X. Luo, L. Li, Metabolomics of Small Numbers of Cells: Metabolomic Profiling of 100, 1000,
and 10000 Human Breast Cancer Cells, Anal Chem 89(21) (2017) 11664-11671.

W.C. Yang, F.E. Regnier, J. Adamec, Comparative metabolite profiling of carboxylic
acids in rat urine by CE-ESI MS/MS through positively pre-charged and 2H-coded
derivatization, Electrophoresis 29(22) (2008) 4549-4560.

L.A. D’Agostino, K.P. Lam, R. Lee, P. Britz-McKibbin, Comprehensive Plasma Thiol Redox
Status Determination for Metabolomics, J. Proteome Res 10(2) (2011) 592-603.

T. Huang, M. Armbruster, R. Lee, D.S. Hui, J.L. Edwards, Metabolomic analysis of
mammalian cells and human tissue through one-pot two stage derivatizations
using sheathless capillary electrophoresis-electrospray ionization-mass
spectrometry, J Chrom A 1567 (2018) 219-225.

K. Guo, L. Li, High-Performance Isotope Labeling for Profiling Carboxylic Acid-Containing
Metabolites in Biofluids by Mass Spectrometry, Anal Chem 82(21) (2010) 8789-8793.

N. Drouin, A. Mielcarek, C. Wenz, S. Rudaz, Evaluation of ion mobility in capillary
electrophoresis coupled to mass spectrometry for the identification in metabolomics,
Electrophoresis 42(4) (2021) 342-349.

B.J. Marquis, H.P. Louks, C. Bose, R.R. Wolfe, S.P. Singh, A New Derivatization Reagent for
HPLC-MS Analysis of Biological Organic Acids, Chromatographia 80(12) (2017) 1723-1732.
W.C. Yang, F.E. Regnier, J. Adamec, Comparative metabolite profiling of carboxylic

acids in rat urine by CE-ESI MS/MS through positively pre-charged and 2 H-coded
derivatization, Electrophoresis 29(22) (2008) 4549-4560.

H.L. Lord, E.A. Pfannkoch, 2.27 - Sample Preparation Automation for GC Injection, Elsevier
Inc, 2012, pp. 597-612.

K. Guo, L. Li, High-Performance Isotope Labeling for Profiling Carboxylic Acid-Containing
Metabolites in Biofluids by Mass Spectrometry, Anal. Chem 82(21) (2010) 8789-8793.

W. Zhou, S. Yang, P.G. Wang, Matrix effects and application of matrix effect factor, Bioanal
9(23) (2017) 1839-1844.

Y. He, P. Miggiels, B. Wouters, N. Drouin, F. Guled, T. Hankemeier, P.W. Lindenburg, A high-
throughput, ultrafast, and online three-phase electro-extraction method for analysis of
trace level pharmaceuticals, Anal Chim Acta 1149 (2021) 338204-338204.

K.R. Mifsud, J.M.H.M. Reul, Mineralocorticoid and glucocorticoid receptor-mediated control
of genomic responses to stress in the brain, Stress 21(5) (2018) 389-402.

C. Finsterwald, C.M. Alberini, Stress and glucocorticoid receptor-dependent mechanisms in
long-term memory: From adaptive responses to psychopathologies, Neurobiol Learn Mem
112 (2014) 17-29.

M. Joéls, E.R. de Kloet, 30 YEARS OF THE MINERALOCORTICOID RECEPTOR: The brain
mineralocorticoid receptor: a saga in three episodes, J Endocrinol 234(1) (2017) T49-T66.

E. Faught, M.M. Vijayan, The mineralocorticoid receptor is essential for stress axis
regulation in zebrafish larvae, Sci Rep 8(1) (2018) 18081-11.

A. Schlegel, P. Gut, Metabolic insights from zebrafish genetics, physiology, and chemical
biology, Cell. Mol. Life Sci. 72(12) (2015) 2249-2260.

R.-J. Raterink, F. Kloet, J. Li, N. Wattel, M. Schaaf, H. Spaink, R. Berger, R. Vreeken, T.

173



[299]
[300]

[301]

[302]

[303]

[304]

[305]

[306]

[307]

[308]

[309]

[310]

[311]

[312]

174

Hankemeier, Rapid metabolic screening of early zebrafish embryogenesis based on direct
infusion-nanoESI-FTMS, An Official Journal of the Metabolomics Society 9(4) (2013) 864-873.

M.M. Santoro, Zebrafish as a model to explore cell metabolism, TEM 25(10) (2014) 546-554.

S. Sumanas, S. Lin, Zebrafish as a model system for drug target screening and validation,
Drug Discov Today: Targets 3(3) (2004) 89-96.

M.S. de Abreu, K.A. Demin, A.C.V.V. Giacomini, T.G. Amstislavskaya, T. Strekalova, G.O.
Maslov, Y. Kositsin, E.V. Petersen, A.V. Kalueff, Understanding how stress responses and
stress-related behaviors have evolved in zebrafish and mammals, Neurobiol stress 15 (2021)
100405-100405.

J. Sireeni, N. Bakker, G. Jaikumar, D. Obdam, H. Slabbekoorn, C. Tudorache, M. Schaaf,
Profound effects of glucocorticoid resistance on anxiety-related behavior in zebrafish adults
but not in larvae, Gen Comp Endocrinol 292 (2020) 113461-113461.

A. Ribbenstedt, M. Posselt, C. Brunius, J.P. Benskin, In-plate toxicometabolomics of single
zebrafish embryos, Mol Omics 16(3) (2020) 185-194.

S. Tufi, P. Leonards, M. Lamoree, J. de Boer, J. Legler, J. Legradi, Changes in
Neurotransmitter Profiles during Early Zebrafish (Danio rerio) Development and after
Pesticide Exposure, Environ. Sci. Technol 50(6) (2016) 3222-3230.

S.S. Dhillon, F. Torell, M. Donten, K. Lundstedt-Enkel, K. Bennett, S. Rannar, J. Trygg, T.
Lundstedt, Metabolic profiling of zebrafish embryo development from blastula period to
early larval stages.(Research Article), PLoS ONE 14(5) (2019) e0213661.

M.Y. Mushtaq, R.M. Marcal, D.L. Champagne, F. van der Kooy, R. Verpoorte, Y.H. Choi, Effect
of Acute Stresses on Zebra Fish (Danio rerio) Metabolome Measured by NMR-Based
Metabolomics, Planta Med 80(14) (2014) 1227-1233.

P.W. Lindenburg, R. Ramautar, R.G. Jayo, D.D.Y. Chen, T. Hankemeier, Capillary
electrophoresis-mass spectrometry using a flow-through microvial interface for
cationic metabolome analysis, Electrophoresis 35(9) (2014) 1308-1314.

M. Shanmuganathan, Z. Kroezen, B. Gill, S. Azab, R.J. de Souza, K.K. Teo, S. Atkinson, P.
Subbarao, D. Desai, S.S. Anand, P. Britz-McKibbin, The maternal serum metabolome by
multisegment injection-capillary electrophoresis-mass spectrometry: a high-throughput
platform and standardized data workflow for large-scale epidemiological studies, Nat Protoc
(2021).

M. Ciborowski, E. Adamska, M. Rusak, J. Godzien, J. Wilk, A. Citko, W. Bauer, M. Gorska,
A. Kretowski, CE-MS-based serum fingerprinting to track evolution of type 2 diabetes
mellitus, Electrophoresis 36(18) (2015) 2286-2293.

A. Gil-de-la-Fuente, J. Godzien, S. Saugar, R. Garcia-Carmona, H. Badran, D.S. Wishart, C.
Barbas, A. Otero, CEU Mass Mediator 3.0: A Metabolite Annotation Tool, J. Proteome Res
18(2) (2019) 797-802.

M. Mamani-Huanca, A.G. de la Fuente, A. Otero, A. Gradillas, J. Godzien, C. Barbas, A.
Lopez-Gonzalvez, Enhancing confidence of metabolite annotation in Capillary
Electrophoresis-Mass Spectrometry untargeted metabolomics with relative migration time
and in-source fragmentation, J Chrom A 1635 (2021) 461758.

W. Romisch-Margl, C. Prehn, R. Bogumil, C. Rohring, K. Suhre, J. Adamski, Procedure for
tissue sample preparation and metabolite extraction for high-throughput targeted
metabolomics, Metabolomics 8(1) (2011) 133-142.



[313]

[314]

[315]

[316]

[317]

[318]

[319]

[320]

[321]

[322]
[323]

[324]

[325]
[326]

[327]

C. Polson, P. Sarkar, B. Incledon, V. Raguvaran, R. Grant, Optimization of protein
precipitation based upon effectiveness of protein removal and ionization effect in liquid
chromatography-tandem mass spectrometry, J Chromatogr B Analyt Technol Biomed Life Sci
785(2) (2003) 263-275.

J. Blanchard, Evaluation of the relative efficacy of various techniques for deproteinizing
plasma samples prior to high-performance liquid chromatographic analysis, J chrom Biomed
226(2) (1981) 455-460.

K.M. da Silva, E. lturrospe, C. Bars, D. Knapen, S. Van Cruchten, A. Covaci, A.L.N. van Nuijs,
Mass Spectrometry-Based Zebrafish Toxicometabolomics: A Review of Analytical and Data
Quality Challenges, Metabolites 11(9) (2021) 635.

HHe. Y.; van Mever, M.; Yang, W., Huang, L.; Ramautar, R.; Rijksen, Y.; Vermeij, W.P.;
Hoeijmakers, J.H.J.; Harms, A.C.; Lindenburg, P.W.; Hankemeier, T. A Sample Preparation
Method for the Simultaneous Profiling of Signaling Lipids and Polar Metabolites

in Small Quantities of Muscle Tissues from a Mouse Model for Sarcopenia, Metabolites
12(742) (2022) 742.

R. Kvetnansky, E.L. Sabban, M. Palkovits, Catecholaminergic Systems in Stress: Structural
and Molecular Genetic Approaches, Physiol Rev 89(2) (2009) 535-606.

Y.M.H.B. Kositsyn, A.D. Volgin, M.S. de Abreu, K.A. Demin, K.N. Zabegalov, G.O. Maslov, E.V.
Petersen, T.O. Kolesnikova, T. Strekalova, A.V. Kalueff, Towards translational modeling of
behavioral despair and its treatment in zebrafish, Behav Brain Res 430 (2022)
113906-113906.

M.N.H. Eeza, N. Bashirova, Z. Zuberi, J. Matysik, J.P. Berry, A. Alia, An integrated systems-
level model of ochratoxin A toxicity in the zebrafish (Danio rerio) embryo based on NMR
metabolic profiling, Sci Rep 12(1) (2022) 6341-6341.

X.-Y. Zhang, Z.-J. Zhu, S.-P. Ren, Y.-C. Deng, J.-Y. Xu, S.-M. Zhang, J.-M. Gao, Q. Zhang,
Metabolomic navigated Citrus waste repurposing to restore amino acids disorder in neural
lesion, Food Chem 387 (2022) 132933-132933.

S. Zheng, W. Huang, C. Liu, J. Xiao, R. Wu, X. Wang, Z. Cai, K. Wu, Behavioral change

and transcriptomics reveal the effects of 2, 2', 4, 4'-tetrabromodiphenyl ether exposure on
neurodevelopmental toxicity to zebrafish (Danio rerio) in early life stage, The

Science of the total environment 752 (2021) 141783-141783.

F.M. Rogerson, P.J. Fuller, Mineralocorticoid action, Steroids 65(2) (2000) 61-73.

R.L. Flaherty, M. Owen, A. Fagan-Murphy, H. Intabli, D. Healy, A. Patel, M.C. Allen, B.A.
Patel, M.S. Flint, Glucocorticoids induce production of reactive oxygen species/reactive
nitrogen species and DNA damage through an iNOS mediated pathway in

breast cancer, Breast Cancer Res 19(1) (2017) 35-35.

R.A. Casero, A.E. Pegg, Polyamine catabolism and disease, Biochem J 421(3) (2009) 323-
338.

A.E. Pegg, The function of spermine, IUBMB Life 66(1) (2014) 8-18.

R. lentile, G. Luca, R.M. Giorgio, S. Macaione, Glucocorticoid Regulation of Spermidine
Acetylation in the Rat Brain, J Neurochem 51(3) (1988) 677-682.

M.S. Rosdy, M.S. Rofiee, N. Samsulrizal, M.Z. Salleh, L.K. Teh, Understanding the effects
of Moringa oleifera in chronic unpredictable stressed zebrafish using metabolomics analysis,
J ethnopharmacol 278 (2021) 114290-114290.

175



[328]

[329]

[330]

[331]

[332]

[333]

[334]

[335]

[336]

[337]

[338]

[339]

[340]

[341]

[342]

[343]

[344]

[345]

176

M.N. Balasubramanian, E.A. Butterworth, M.S. Kilberg, Asparagine synthetase: regulation by
cell stress and involvement in tumor biology, Am J Physiol Endocrinol Metab 304(8) (2013)
789-799.

I. Kurauchi, H. Yamane, Y. Tsuneyoshi, D.M. Denbow, M. Furuse, Central l-alanine reduces
energy expenditure with a hypnotic effect under an acute stressful condition in neonatal
chicks, Amino Acids 36(1) (2009) 131-135.

K. Shigemi, K. Tanaka, K. Hayamizu, D.M. Denbow, M. Furuse, L-Serine Decreases Taurine
Concentration in the Extracellular Fluid of Brain Slices, Neurosci med 2(3) (2011) 268-274.

R. Dringen, Metabolism and functions of glutathione in brain, Prog Neurobiol 62(6) (2000)
649-671.

J.K. Yoon, D.H. Kim, J.S. Koo, Implications of differences in expression of sarcosine
metabolism-related proteins according to the molecular subtype of breast cancer, J Transl
Med 12(1) (2014) 149-149.

A. Tanas, 0.0. Tozlu, T. Gezmis, A. Hacimiiftiioglu, A.M. Abd El-Aty, O. Ceylan, A.
Mardinoglu, H. Tirkez, In Vitro and In Vivo Neuroprotective Effects of Sarcosine, BioMed
research international 2022 (2022) 1-11.

E. Faught, M.M. Vijayan, Loss of the glucocorticoid receptor in zebrafish improves muscle
glucose availability and increases growth, Am J Physiol Endocrinol Metab 316(6) (2019)
E1093-E1104.

Q. Wu, X. Chen, J. Li, S. Sun, Serine and Metabolism Regulation: A Novel Mechanism in
Antitumor Immunity and Senescence, Aging and disease 11(6) (2020) 1640-1653.

V.K. Pal, P. Bandyopadhyay, A. Singh, Hydrogen sulfide in physiology and pathogenesis of
bacteria and viruses, IUBMB Life 70(5) (2018) 393-410.

Y. Kimura, Y.-l. Goto, H. Kimura, Hydrogen Sulfide Increases Glutathione Production and
Suppresses Oxidative Stress in Mitochondria, Antioxid Redox Signal 12(1) (2010) 1-13.

A.G. Zestos, H. Luna-Munguia, W.C. Stacey, R.T. Kennedy, Use and Future Prospects of in
Vivo Microdialysis for Epilepsy Studies, ACS Chem. Neurosci 10(4) (2019) 1875-1883.

A. Sarawagi, N.D. Soni, A.B. Patel, Glutamate and GABA Homeostasis and Neurometabolism
in Major Depressive Disorder, Front Psychiatry 12 (2021) 637863-637863.

E. Sanchez-Lopez, G.S.M. Kammeijer, A.L. Crego, M.L. Marina, R. Ramautar, D.J.M. Peters,
0O.A. Mayboroda, Sheathless CE-MS based metabolic profiling of kidney tissue

section samples from a mouse model of Polycystic Kidney Disease, Sci Rep 9(1)

(2019) 806-806.

A. Slampova, P. KubaR, Injections from sub-pL sample volumes in commercial capillary
electrophoresis, J Chrom A 1497 (2017) 164-171.

M. Mozafari, M. Nachbar, S. El Deeb, Precise small volume sample handling for capillary
electrophoresis, Electrophoresis 36(21-22) (2015) 2665-2669.

N.N. Naseri, H. Xu, J. Bonica, J.P.G. Vonsattel, E.P. Cortes, L.C. Park, J. Arjomand, G.E.
Gibson, Abnormalities in the Tricarboxylic Acid Cycle in Huntington Disease and in
a Huntington Disease Mouse Model, J Neuropathol Exp Neurol 74(6) (2015) 527-537.

X. Garcia, M. Sabaté, J. Aubets, J. Jansat, S. Sentellas, lon Mobility-Mass Spectrometry for
Bioanalysis, Separations 8(3) (2021) 33.

M. van Mever, R. Ramautar, Capillary Electrophoresis-Mass Spectrometry for the Direct



[346]

[347]

[348]

[349]

[350]

[351]

[352]

[353]

[354]

[355]

[356]

[357]

[358]

Analysis of Metabolites in Highly Saline Samples Using In-Capillary Preconcentration, Met
Mol Biol 2571 (2022) 95-103.

M. van Mever, R. Ramautar, Chemical Derivatization to Enhance Capillary Electrophoresis
Mass Spectrometric Analysis of Acidic Metabolites in Mammalian Cells, Met Mol Biol 2571
(2022) 105-114.

R.M. Onjiko, E.P. Portero, S.A. Moody, P. Nemes, Microprobe Capillary Electrophoresis Mass
Spectrometry for Single-cell Metabolomics in Live Frog (Xenopus laevis) Embryos, J Vis Exp
(130) (2017).

M. Shanmuganathan, S. Macklai, C. Barrenas Cardenas, Z. Kroezen, M. Kim, W. Zizek, H.
Lee, P. Britz-McKibbin, High-throughput and Comprehensive Drug Surveillance

Using Multisegment Injection-capillary Electrophoresis Mass Spectrometry, JOVE

(146) (2019).

A.J. Chetwynd, W. Zhang, K. Faserl, J.A. Thorn, I. Lynch, R. Ramautar, H.H. Lindner,
Capillary Electrophoresis Mass Spectrometry Approaches for Characterization of the Protein
and Metabolite Corona Acquired by Nanomaterials, JOVE (164) (2020).

A. Jankovic, G. Chaudhary, F. Goia, Designing the design of experiments (DOE) - An
investigation on the influence of different factorial designs on the characterization of
complex systems, Energy build 250 (2021) 111298.

H.-W. Liao, S.S. Rubakhin, M.C. Philip, J.V. Sweedler, Enhanced single-cell metabolomics
by capillary electrophoresis electrospray ionization-mass spectrometry with field amplified
sample injection, Anal Chim Acta 1118 (2020) 36-43.

A. Oedit, R. Ramautar, T. Hankemeier, P.W. Lindenburg, Electroextraction and
electromembrane extraction: Advances in hyphenation to analytical techniques,
Electrophoresis 37(9) (2016) 1170-1186.

A. Oedit, T. Hankemeier, P.W. Lindenburg, On-line coupling of two-phase
microelectroextraction to capillary electrophoresis - Mass spectrometry for metabolomics
analyses, Microchem J 162 (2021) 105741.

F. Boizard, V. Brunchault, P. Moulos, B. Breuil, J. Klein, N. Lounis, C. Caubet, S. Tellier, J.-L.
Bascands, S. Decramer, J.P. Schanstra, B. Buffin-Meyer, A capillary electrophoresis coupled
to mass spectrometry pipeline for long term comparable assessment of the

urinary metabolome, Sci Rep 6(1) (2016).

T. Kimura, K. Yasuda, R. Yamamoto, T. Soga, H. Rakugi, T. Hayashi, Y. Isaka, Identification
of biomarkers for development of end-stage kidney disease in chronic kidney disease by
metabolomic profiling, Sci Rep 6(1) (2016).

K. Sasaki, H. Sagawa, M. Suzuki, H. Yamamoto, M. Tomita, T. Soga, Y. Ohashi, Metabolomics
Platform with Capillary Electrophoresis Coupled with High-Resolution Mass Spectrometry for
Plasma Analysis, Anal chem 91(2) (2019) 1295-1301.

R. Ramautar, J.-M. Busnel, A.M. Deelder, O.A. Mayboroda, Enhancing the coverage of the
urinary metabolome by sheathless capillary electrophoresis-mass spectrometry, Anal chem
84(2) (2012) 885.

A. Ali, Y. Abouleila, Y. Shimizu, E. Hiyama, S. Emara, A. Mashaghi, T. Hankemeier, Single-cell
metabolomics by mass spectrometry: Advances, challenges, and future applications, TrAC
120 (2019) 115436.

177



List of abbreviations
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BBB Blood-brain barrier
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Cl Chemical ionization
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FASI Field-amplified sample injection
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Fbl Find by ion
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HDI Hydrodynamic injection
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National Institute of Standards and Technology
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Pipette-tip solid-phase extraction
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Quality control
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Solid-phase extraction

Solid phase microextraction
Succinic acid

Tricarboxylic acid

Triethanolamine

Thin-film microextraction
Transient-isotachophoresis
trimethylmethaneaminophenacetyl bromide
Time of flight

Total useful signal

Volumetric absorptive microsampling

179



