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.
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1 2 28020533 p-benzoic acid Hex
2 2331 34208180" DIBOA-Hex
3 285 35009712 syingic acid Hex
4 285  203.08235 iryplophane
5 418 35308667 cafeoylquinic acid
[ 475 32608714 HBOA-Hex
7 488  34208255' DIBOA-Gle
] 574 35510243  feruloyl hexose
9 508  356.00762° HMBOA-Glc
10 607 5341453 DIMBOA-Glc-Pen
1 620 78422711 FAD
12 633 37200337 DIMBOA-Glc
13 653 33705594 p-coumaroylphenylpyruvoy isocitric acid
14 658 40210349 Methoxy-DIMBOA-GIc
15 675 17903499 caffeic acid
16 675 20004542 S-hydroxyferulic acid - like
17 676 16304022 p-coumarnic acid
18 685  41208734° HBOA-Hex-Malon
19 715 42808226° DIBOA-Gle-Malon
20 7.39 371.09719  benzow glycerol hexuronate
21 7.48 2230608 p-coumaric add ethanediol ether or ester
22 797 58313805 caMeoyl p-hydroxybenzoyl Pen-Pen
23 B35 19305055 ferulic acid
24 B.37 31908144 p-coumaroyl shikimic acid
25 BG5S 51414822  methyidihydro-hydroxyferuloylnihydroxyphenyipyruvod glutathione
26 B.E6 49815362  methoxy-caffeoylimethyldihydroferuloy glutathione
27 869 48212238 methoxy-p-coumaroylfenuloy glutathione
28 9 28306611 p-coumaroyl 2-hydroxyglutarate
29 928 65111775  chrysoeriol HexuroA-Hexurod
30 934 432 11372 HDMBOA-Pen + 76 Da
" 938 164.0354 HBOA
32 048 221.04530  p-coumaroyl 2-hydroxy acetate
33 057 57718377 caMeoy benzoyl pen-Pen
34 9.65 681.12692 tricin HexuroA-Hemrod
35 1069 57715396 caffeoyl benzoyl Hex-Pen
36 1077 GET.14B06 fricin HexuroA-Hex
37 1134 39810837 HMBOA-Glc-Ace
38 11468 5471432 caffeoyl benzoyl Pen-Fen
39 1186 30708152 p-coumaroyl 3-hydrooy-3-methylglutanc acid
40 1162 TUAT3IST  glycerol ticin Hexuro#-Pen
41 1201 50711314  syringetin Hex
42 1212 60712734 chrysoerniol HexuroA-Pen
43 1216 38012354 S(8-0-4)pCA
44 1218 54714362 caffeoyl benzoyl Pen-Fen
45 1228 63713821 fricin HexuroA-Pen
46 1301 49111796  fricin Hex
47 1375 BATATONT  fricin HexuroA-Pen-syringic acid
48 1395 551.15905 caffeoy benzoyl Deoxyhex-Pan
49 1403 GET19038 G(B-O—4)tricin Hex
50 14.07 803.20141 ftricin Hex-Pen-syringic acid
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51 1422 83321077 G(8=0—4)ricin Hexuroa-Pen
52 143 43314896 S (B-0-4) 5 oxy
53 1432 55518649 G(8-0-4)G(3-0-4)pCA
54 1442  TET.18883  fricin HexuroA-Pen-vanillic acid
55 1468 561.15934 calfeoyl benzoy Deoxyhex-Pen
1475 TAT.20116  S(8—0O—4)tricin Hex
14.95 83321111 G(8=0<4)iricin HexuroA-Pen
1501 57711809  fricin Hex-Malon
1506 SB519596 G(3-0-4)S(3-0—4)pCA
1526 74526928 G(8-0-4)3(8-5)G Hex
1574 81318414  ftricin HexuroA-Penderulic acid
62 1633 100025877 fricin HexuroA-Pen-FA(4-0-8)C
i %] 16,34 403.13886 aMe-3(8—0—d)pCA
64 1686 37312832 aMe-G(B-0-4)pCA
65 1886 98324185 G(8-O—A)ricin HexuroA-Pen-vanillic acid
17.08 58321627 G(IB-0-4)5(8-5)G
17.45 4031022 fricin glycergl
17.95 58321617 G(e8-04)5(8-5)G
1896  329.06579 fricin
19.36 581.20023 G(B-0-4)5(3-5)G"
™™ 1979  581.20000 G(B-0-4)5(8-5)G"7
72 19,83 54113322 H (B-0-4) Iricin + formic acid
T3 1983 55514936 S(t8-O-—d)tricin ?
74 19,84 405 12873 H{tB—0—A)tricin
75 2032 75122203 G(8-0-4)5(8-0-4)ricin
T6 2042 57114337 G(te—0—4jiricin + formic acid
ir 2043 58515917  9-D-acetyl G(8-0-4) tricin + H20
T8 2043 52513904 G(r8=0—4iricin
78 2058 541.13335 H (8-0-4) tricin + formic acid
80 2059 49512909 H(e8=0O-4jtricin
a3 2058 555 14873  S(e8—0—4)fricin ?
82 2087 SE1.20024 G(B-0-4)3(8-5)G
83 21.19 58515916 9-D-acetyl G(8-0-4) fricin + H2O
84 2119 52513882 G(e8-0-4ricin
85 2123  809.30133 G(8-04)3(3-8)3(4-0-8)1G
2193 80929955 G(8-0-4)5(8-8)5(4-0-8)G
2218 55313345 wanilic fricin glycerol
24 64 567.14847  9-D-acetyl G(8-0-4)iricin
"2497 5671498  9-O-acet G(8-0-4tricin
2561 70118314  p-cournaroy S(8-0-4) tricin
2579 6711728 p-coumargyl G(8-0-4) tricin
92 2581 67217643 p-coumaroyl G(B-0-4) tricin C13 7
93 2689 89725574 G(8-0-4)5 (8-0-4) tricin rhamnoside
94 2899 93926667 9-O-acetd G(3-0-4) S (8-0-4) tricin rhamnoside
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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.



