Investigation of complex isotope patterns of 3C-labeled plant metabolites by Mass Spectral Deconvolution
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Introduction

Isotope labeling and quantitative LC-MS
profiling together offer a promising approach for
unraveling dynamics of biosynthesis of

diversity of those specialized metabolites, we have taken a new way for simultaneous quantification of all of 30 different forms of S4:17 metabolites
quantitative analysis of all the **C labeled isotopologs in the mixture. This approach assumes that the from the labeled mixture and their
isotopologs by integrated peak areas u complex spectra observed are a linear combination of each percentages (Table in Figure 6). The unlabeled
using Quanlynx (Waters) which requires t possible 13C labeled compounds and can be mathematically C5oH400,5 is only 1.1% in the mixture and
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specialized metabolites (natural products) in ] | Labeled form 1 7 58158;3 Labeled form 4 time-consuming manual input. For separated through spectral deconvolution. The process of the heavily labeled molecules like C;H,,0,,[*3C],,
olants and other organisms. Isotope patterns and | o2 SHIE: instance, the most abundant acylsugar quantitative analysis is to compare calculated mixture spectra with (23 of 30 carbons are substituted with 13C)
. . ' . . | 177 s T 7% s | L[ oy S4:17 has 29 carbons in the molecule measured complex spectra. To achieve accurate quantification, it is for >11%. Application of thi
ratios in metabolites harbor valuable information 3 S AE RN > Y o S Y o 3 1 o , A2 q ' accounts for o. Application of this
W me s kT (structure in Figure 1). When highly labeled, essential to conduct peak shape calibration. For example, if approach measured enrichments of S4:17 at

E?r;lgilj:;bI'?;?lsn’::cefflnci:&t%rrtsizseieglglfomising 1 Labeled form 2 E;gmi““m{% ) Labeled forms mair up to 29 isotopologs are detected in its calculated spectra have Gaussian peak shape while measured different leaf developmental stages, and
W exténding metabolic flux analyses to o ) ,}Tm S Egﬁ;eﬁ o mass spectrum. Figure 2 demonstrates the spectra have undefined peak shapes, this peak shape difference supports our early discovery that about 40% of
o] - r' na E'ggﬁ” ........ .....|.-. T iz n'.E.m. L .|.|.|.' '.'E.'gﬁ ........ ,...‘.', S——, complexity of labeled 54:17 mass spectra. will introduce about 5-10% errors in isotopologue quantification. S4:17 molecules were new|y Synthesized within

complex specialized metabolites in a wide range
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of organisms. However, the isotopic patterns of . ; ot | . smenting Jlec | As shown in Flg 4, the raw spectra (blac.k) with d|stort?d peak the first two days of labeling, with 60% unlabeled
. . . A 2, B (] Ess Spesie oif Unlkloe s eeeneress Sl Cxg il O, to achieve labeling information in metabolite shape were calibrated to have symmetric and well-defined peak S4:17 fractions. Most of the labeled S4:17 had 16
highly labeled metabolites can exhibit and several labeled S4:17 show complex isotopic patterns. Different substructures, investigating all the key H d) which will also b qt N culated 13 , .
remarkable complexity, and therefore accurate labeled forms 1-5 were detected from leaflet extract samples at ’ shapes (re ) WTCNEWILRC IS ORD LS E CREOREEMENAtescalCUIdte to 24 carbons as *°C. This type of composition
different labeling days. The crude mixtures were analyzed using UHPLC- fragments would add another layer of data spectra. information will help us to test our hypothesis that

and high-throughput data processing is
necessitated when analyzing labeling of large
numbers of metabolites in biological matrices.

TOF MS. The unlabeled molecule was from a control plant grown under processing complexity. In addition, quantification
ambient atmospheric conditions (mostly +*CO, ) of all molecular and fragment isotopologs from

acylsugar biosynthesis proceeds through initial
attachment of acyl groups at early developmental
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