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Rhein: a novel matrix for profiling and imaging of endogenous metabolites by

matrix-assisted laser desorption/ionization-mass spectrometry
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Key Laboratory of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009, China

Abstract MALDI-MS is an emerging technique that enables rapid profiling of endogenous substances in a high
throughput. Nevertheless, its application to metabolite analysis is often hindered by the presence of massive matrix
background peaks using conventional matrices. Herein rhein was introduced as a novel matrix for MALDI-MS
analysis of cation metabolites. Several strong and weak basic metabolites were measured using rhein. Compared to
the previously reported ionless matrix NSA and conventional matrix CHCA, clean MALDI-MS spectra were
obtained devoid of matrix signals. Subsequently, we applied this matrix to profile a biologically complex sample,
mice intestinal contents. In addition, we have validated the applicability of rhein to MALDI-MS imaging, which
allows for simultaneous mapping of hundreds of metabolites from single mouse ileum section. In summary, the
discovery of rhein as a novel MALDI matrix enables efficient and reliable profiling and imaging of endogenous
metabolites from biological samples with no matrix interferences, which will greatly promote the utility of MALDI-
MS-based platform for metabolome studies.
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Figure 1 Structures of the conventional matrices 2 ,5-dihydroxybenzoic acid ( DHB) and a-cyano-4-hydroxycinnamic acid ( CHCA) ,the ionless ma-

trix 1-naphthalenesulfonic acid (NSA) and the novel matrix rhein (Rhe)
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Figure 2 Snapshot images of sample wells with no matrix ( A) and
wells with crystallized matrices, including CHCA (B), DHB (C),
NAS (D) and Rhein (E)
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Figure 3 MALDI-TOF spectra of pure matrix solutions,including CHCA (A) ,NSA(B) and Rhe (C)
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Figure 4 MALDI-TOF spectra of representative metabolite standards, including choline ( A) , carnitine (B) , berberine ( C) ,valine (D), arginine

(E) ,proline (F) ,phenylalanine (G) and creatine using Rhe as matrix (H)
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Figure 5 MALDI-MS profiling of (A) C57BL/6J female mice intestinal contents collected at m/z 100-200, ( B-C) mice intestinal contents collected

from mice challenged with saline at O h and 18 h; ( D-E) mice intestinal contents collected from mice challenged with choline gastric gavage at 0 h and

18 h. Star ( * ) denotes a matrix peak belonging to Rhe
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Figure 6 Mass spectrometry imaging of a mice ileum section reveals
the localizations of several metabolites, including choline ( A) , aspara-

gine (B) and arginine (C)
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