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Advances in mass-encoded probes for multiplex mass spectrometric detec-
tion
YIN Hao, WANG Wei, MIN Qianhao’

State Key Laboratory of Analytical Chemistry for Life Science, School of Chemistry and Chemical Engineering, Nanjing University,
Nanjing 210023, China

Abstract Mass-encoded probe is a probing tool that specifically identifies target molecules and thus outputs
their characteristic ion signals with mass tags. It plays an important role in multiplex assay of disease markers,
drug target screening and other biomedical applications. Based on various mass spectrometric methods, researchers
have developed an array of mass tag-encoded probes with different structures and functions, providing powerful
technical tools for multiplex detection of biomolecules in physiological environments and for mass spectrometry
imaging of tissue samples. This review introduces the latest research progress of mass tag-encoded probes in mul-
tiplex mass spectrometric detection from three aspects, i. e. structural composition of the probes, mass spectro-
metric methods and their application in biochemical analysis, with a prospect of the future development of mass
tag-encoded probes.
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Figure 1 Schematic illustration of mass-encoded probes for multiplex mass spectrometric detection

A: Structure composition of mass-encoded probes; B: Mass spectrometric approaches based on mass-encoded probes; C: Applications of mass-encoded

probes in multiplex mass spectrometric analysis. MALDI: Matrix-assisted laser desorption/ionization
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Figure 3 Schematic illustration of biomarker detection by mass-encoded probes

A: Single particle inductively coupled plasma mass spectrometric (spICPMS) method for bacteria counting and recognition®”; B: Protease-responsive

mass barcoded nanotranslators for assaying the activity of intracellular proteases
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Figure 4 Schematic illustration of mass-encoded probes for multiplex imaging in tissue samples

(681,

A: Multiplex imaging of different AuNPs in mouse splenic tissues by LDI-MS to unveil the distribution of nanoparticles'®™; B: Multiplex imaging of bio-

molecules in mouse tumor tissues using immuno-desorption electrospray ionization mass spectrometry
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