
JD4.2 A catalogue of aromatic molecules from C4 plants; continuous throughout the project

sugar cane, maize.

Objectives:

To identify the aromatic metabolites present in sugar cane and maize lignocellulosic material.

Procedure:

Phenolic profiling is used to identify the aromatic molecules that are present in bio-energy grasses. P12

(VIB) has developed a new method to increase the throughput of metabolite identification. This method

makes use of high-resolution mass spectral data only and is based on the mass differences between

known substrates and products. These differ by a mass that is typical for enzymatic reaction(s), e.g.

reduction, methylation, methoxylation, hydroxylation, hexosylation, etc... In addition, the expected shift

in retention time during UHPLC-separation is taken into account. The combination of these two

parameters (mass difference and retention time) is calculated for each peak pair in the chromatogram.

Via in-house software developed by P12 (VIB), this lead to a list of “candidate substrate-product pairs”

(CSPP’s). This list is further visualized in the open source software Cytoscape and results in the CSPP-

network. In addition, information about correlation in abundances of the possible substrate and product

can then be added, as two correlated molecules have a higher chance to belong to the same molecular

class. Furthermore, also the similarity of the MS2 data of both the possible substrate and the possible

product can be added, because similar molecules often lead to similar fragmentations. This whole

procedure has been optimized for phenolics in Arabidopsis because the number of known metabolites is

higher in that plant species. A publication about this method is in revision.

Results:

The CSPP technique is used to analyze maize and sugarcane. For maize, a set of 44 stem extracts (22

young and 22 mature) were analyzed via high-resolution UHPLC-MS. Doing so, P12 (VIB) could annotate

94 compounds: 12 benzoxazinoids, 3 benzenoids, 15 phenylpropanoids, 11 flavonoids, 14 oligolignols,

22 flavonolignans, 15 aromatic esters and 2 other compounds (see table). As such, a catalogue of

aromatic molecules from maize has been created of which the majority was never reported before. This

catalogue will be further extended during the course of the SUNLIBB project. For sugar cane, the

samples have been send by CeProBIO Proj. 4 coordinator (UFV), they have been analyzed via high-

resolution UHPLC-MS, subjected to the CSPP algorithm and the data is currently being in further process.





discussion/conclusions.

Maize extracts have been analyzed by P12 (VIB) via UHPLC and CSPP. Manual curation resulted in the

structural annotation of 94 compounds, many of these were never described before. Sugarcane extracts



have been analyzed by P12 (VIB) via UHPLC and CSPP, but need manual curation. We expect to have a

library of the phenolic metabolites in sugarcane in Month 36. Generally, because of the high number of

different phenolic compounds in plants, identification of compounds is a never ending task. As we will

proceed in identification in WP4, new metabolites will be continuously be add to the library during the

Sunlibb/CeProBio project.


