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NEGATIVE MODE MSI ANALYSES
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Figure S1. Sample preparation for negative mode MSI analyses
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Figure S2. Photo of surface of samples for negative mode MSI analysis
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Figure S3. Healthy sample, asymptomatic sample and symptomatic sample from left to
right, respectively (top of the plate)

Figure S4. Symptomatic sample, asymptomatic sample and healthy sample from left to
right, respectively (Bottom of the plate)
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POSITIVE MODE MSI ANALYSES
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Figure S5. Figure of sample preparation for positive mode MSI analyses

Figure S6. Healthy Leaf
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Figure S7. Asymptomatic Leaf

06

Figure S8. Symptomatic Leaf
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a) First HPLC-MS analysis

Health

18 leaves

6 samples

Asymptomatic

18 leaves
6 samples

Symptomatic
18 leaves
6 samples

Total = 3 x 18 = 54 leaves
3 x 6 = 18 samples/ spectra

b) Second and third HPLC-MS analyses

Health

9 leaves
3 samples

Asymptomatic
9 leaves
3 samples

Symptomatic
9 leaves
3 samples

Total = 3 x9 =27 leaves
3 x 3 =9 samples— 9 spectra (2"? analysis) and 18 spectra (3" analysis - duplicate)

Figure S9. Reproducibility of HPLC-MS analyses. a) First HPLC-MS analysis
performed with 18 leaves of each group, been 6 samples per group, totalizing 54 leaves
and 18 spectra; b) Second and third HPLC-MS analyses performed with 9 leaves of

each group, been 3 samples per group, totalizing 27 leaves, 9 spectra in the second

analysis and 18 spectra in third analyses.



Abieta-8,11,13-trien-18-oic Acid (C,oH»50,)
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Figure S10. Mirror Match of GNPS to abieta-8,11,13-trien-18-oic acid in positive mode
with Gold classification in Library Class of asymptomatic and symptomatic leaf sample.
Green data are m/z values of GNPS Library and black are experimental data.

AH29-Amostra 106 20191104223047 #4003-5874 RT: 840-12.81 AV:328 NL: 740E3
T: FTMS + p ESIFull lock ms [133.4000-2000.0000]

m/z= 296.22-306.22

m/z Theo. Delta RDB Composition

7503 Mass (ppm)  egquiv.

7003 301.2163 [301.2162 0.24 6.5 CzpH2s 02 |
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Figure S11. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus
sinensis. Assignment of m/z 301.2162 to abieta-8,11,13-trien-18-oic acid.
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Abieta-8,11,13-trien-18-oic acid (CyH»05)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S12. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for abieta-8,11,13-trien-18-oic acid produced in

different conditions.
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Abscisic acid (C15H2004)

050#2-441 RT: 001-1.97 AV: 440 NL: 3.37E3 m/iz= 260.14-270.14
T: FTMS + p NSI Full ms [100.0000-1500.0000] m/z Theo. Delta RDB Composition
1000~ Mass (ppm) equiv.
q 265.1427 265.14:z21 2.29 6.0 C13H15 03 N3
9005 I 265.1434 -2.77 5.5 Ci15Hz1 04 I
b b3. 1408 1.35 ©.5/C11H1702N¢g
s00] 265.1448 -7.82 10.5 Ci1gH17Ny
E 265.1354 12.40 1.5 Ci1pHz1 06Nz
7004 265.1394 12.42 7.0 CgH150N¢g
@ E 265.14e1 -12.88 10.0 C12H15ON
E 5001 265.1381 17.46 2.0|/CsH1305N5s
g E 265.1480 -15%.84 2.5 C5H1703N1p
2 5007 265.1387 22.53 2.5|CgH1704Ng
@ ]
z ]
T 400
o ]
3004
200
100_: 2651427
G_| T T T T T T T T T T T T T T T T T T T T
265130 265.135 265.140 265145 265.150

Figure S13. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 265.1434 to abscisic acid.

AE241-Amostra_107_20191104225809 #2672 RT: 545 AV:1 NL: 5.05E5
F: FTMS + p ESId Full ms2 265.0625@hcd20.00 [t
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Figure S14. LC-MS/MS in positive mode (m/z 265.0625) of leaf samples from Citrus

sinensis.
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Relative Intensity
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Figure S15. Predicted LC-MS/MS spectrum in positive mode of abscisic acid available

in Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/323747).

Comparison between experimental m/z values of LC-MS/MS and database to

abscisic acid in positive mode

Database m/z Database m/z
(HMDB) (GNPS) Experimental m/z Error | Formula
predicted deposited (ppm) | Xcalibur
spectrum spectrum
265.1434 265.00 265.1428 -2.44 | Cy5Hy04
247.1329 247.00 247.1320 -3.32 | Ci5H1903
229.1223 229.00 229.1219 -1.64 | Ci5Hp70;
219.1380 219.1384 2.16 C14H190,
205.1223 205.1221 -1.20 | Cy3H37,0;
201.1274 201.1268 -3.09 C14H170
187.1117 --- 187.1111 -3.27 C13H150
177.1274 177.1269 -2.72 C1oH170
153.0910 153.0906 -2.52 CyH130;
151.0754 151.0750 -2.49 CoH1,0;
137.0961 137.0953 -5.63 CgH130
135.0804 135.0802 -1.64 CoH1:0
125.0961 125.0952 -7.05 CgH130
121.0648 121.0644 -3.56 CgHoO
97.0648 97.0647 -0.84 CeHoO
57.0699 57.0704 8.99 C4Ho
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Abscisic acid (C15H»004)
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Figure S16. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for abscisic acid produced in different conditions.
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034 #3-443 RT: 0.02-1.98 AV: 441 NL: 1.24E4

4-Acetyl-1-methylcyclohexene (CyH4,0)

T: FTMS + p NSI Fullms [100.0000-1500.0000]

Elemental compositicon search on mass 139.11

m/z= 134.11-144.11
m/z Theo. Delta RDB Composition
Mass (ppm) equiv.
550 138.1117 [ 139.1117 -0.08 2.5 CgHi50
E 139.1104 5.57 3.0 C7H13N3
5004 135.1064 38.49 ~1.0 C2H1302Ns
7 139.1176 -42.27 -1.0 CH130N7
450 135.1050 48.14 -0.5 H11 ONg
4003 139.1230| -80.83 2.5 CgHi5N2
) E (0] 135.0992 50.32 3.0 CgH130N
< 3507 135.0978 59.97 3.5 CgH11Ng
2 B 135.0951| 119.24 -1.0 C3H1303N3
§300; 139.1288 -123.02 1.0 HysNs
2 250
@ 3
(& 200
E 1391117
1504 CoH450
100 -0.1031 ppm
B 139.1157
50 CH430ON7
E -14 0534 ppm
0 T T T T T T T T T T T T T T T
139.10 139.11 139 12 139.13 139.14
miz

Figure S17. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 139.0502 to 4-acetyl-1-methylcyclohexene.

AH29-Amostra_106_20191104223047 #2272 RT. 473 AV:1 NL: 3.13E5
F: FTMS + p ESId Full ms2 139.0026 @hcd20.00 [t
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Figure S18. LC-MS/MS in positive mode (m/z 139.0026) of leaf samples from Citrus

sinensis.
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Relative Intensity
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Figure S19. Predicted LC-MS/MS spectrum in positive mode of 4-acetyl-1-
methylcyclohexene available in Human Metabolome Database

(http://www.hmdb.ca/spectra/ms ms/84589).

Comparison between experimental m/z values of LC-MS/MS and database to 4-

acetyl-1-methylcyclohexene in positive mode

Database m/z Experimental m/z Error | Formula
(HMDB) (ppm) | Xcalibur
139.1123 139.1116 -1.02 CgHy150
121.1017 121.1013 0.69 CoH13
111.0810 111.0803 -1.00 C/H;:10
97.1017 97.1017 5.39 C/H13
95.0497 95.0495 3.35 Ce¢H-;O
93.0704 93.0702 3.04 C-Ho
83.0497 83.0495 4.56 CsH;,0
81.0704 81.0702 4.48 CeHo
79.0548 79.0547 6.24 CsH-
71.0497 71.0496 7.02 C4H;0
69.0704 69.0707 11.34 CsHo
67.0548 67.0547 6.91 CsH;
65.0391 65.0392 8.97 CsHs
55.0548 55.0547 8.78 CsH-
53.0391 53.0389 5.15 C4Hs
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4-Acetyl-1-methylcyclohexene (CyH4,0)
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Figure S20. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for 4-Acetyl-1-methylcyclohexene produced in
different conditions.
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Asparagine (C4HgN,O5)

04144443 RT 002198 AV: 440 NL: 284E2 m/z= 128.06-138.06

T. FTMS + p NSI Ful ms [100.0000-1500.0000] n/z Theo. Delta RDB Composition
Mass (ppm} | equiwv.
133.0612 [133.0608 3.17 1.5 C4Hg O3 Nz |
3 o 133.0504 13.26 2.0 CzH7OzNs
650 (o] 133.0634 -16.98 6.0 C7H7N3
5003 OH 133.0581 23.35 2.5 H5ONg
550§ NH, NH, 133.0648 -27.07 5.5 CgHsO
E 133.0522 67.45 6.0 CgH70ON
5003 133.0707 -71.17 2.0 CH70N7
g 4503 133.0509 77.54 6.5 CgHsNyg
T 133.0720 -81.26 1.5 C3Hs 02Ny
2 400
I 133.0495 §7.59 1.5 CsH304
T 3504
g 3
B 3002
& 2503
2003
E 133.0612
150 CsHsOzNz
100; 3.1569 ppm
503
0l e S
133.050 133.060 133.061 133062 133.063
miz

Figure S21. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 133.0608 to asparagine.

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S22. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for asparagine produced in different conditions.
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Asparagine (C4HgN,O3)
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Figure S23. Selected ion chromatogram (m/z 133) of a standard sample of asparagine.
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Figure S24. Selected ion chromatogram (m/z 133) of asymptomatic leaves sample.
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Feruloylputrescine (C14H»N>03)

242#162-301 RT- 073134 AV 140 NL 4.19E2 m/z= 260.15-270.15
T. FTMS +p NSI Ful ms [100.0000-1500.0000] m/z Theo. Delta RDB Composition
Mass (ppm) equiv.
NH, 265.1542' 265.1547 -1.52 5.5/C1sH: O3N2I
] ©5.1533 3.14 ©.0 C12H1902 N5
4007 265.1520 8.19 1.0/C11Ha306N
b 265.1520 8.21 6.5 Ci1gH170Ns
350 O._ _NH 265.1573 -12.03  10.0 Ci7HisN3
n 265.1508 13.25 1.5 CgHp1 05Ny
3007 = 265.1587 —17.09 9.5 C19H210
o ] 265.1453 18.32 2.0 C7H1504N7
5250: 265.1480 23.38 2.5 CgsH1703N10
§ E HsCO 265.1605 -24.05 2.0/ CsH1503Ng
< 200 OH
277
® ]
s 1
o 1504 2651542
9 C1sHz21OaN2
100] -1.0338 ppm
50
0 T T T T T T T T T T T T T T T T T T T T T T T T T T
265148 265150 265.152 265.154 265156 265138 265.160 265.162

Figure S25. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 265.1547 to feruloylputrescine.

AE243-Amostra_104 20191104213603 #1490 RT: 3.25 AV:1 NL: 2.25E6
F: FTMS + p ESId Full ms2 265.1542@hcd20.0
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Figure S26. LC-MS/MS in positive mode (m/z 265.1542) of leaf samples from Citrus

sinensis.
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Figure S27. Predicted LC-MS/MS spectrum in positive mode of feruloylputrescine

available in Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/55360).

Comparison between experimental m/z values of LC-MS/MS and database to

feruloylputrescine in positive mode

Database m/z Experimental m/z Error Formula
(HMDB) (ppm) | Xcalibur
265.1552 265.1544 -1.05 | CusH21NyO3
248.1287 248.1297 6.57 C14H1gsNO3
177.0552 177.0545 -1.19 C19H9O3

89.1077 89.1079 3.76 C4H13N>
72.0813 72.0813 6.99 C4H1oN

Feruloylputrescine (C14H»N,05)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S28. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for feruloylputrescine produced in different

conditions.
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ﬂ-G lucose (Ce H 1206)
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Figure S29. Mirror Match of GNPS to f-glucose in positive mode with Bronze

classification in Library Class of asymptomatic leaf sample. Green data are m/z values

of GNPS Library and black are experimental data.

154 #79 RT: 0.11 AV:1 NL: 5.43E3
T: FTMS - p NSI Full lock ms [100.0000-1000.0000]

Elemental composition search on mass 179%.06

m/z= 174.06-184.06

m/z Theo. Delta RDB Composition
1 60_: Mass (ppm) equiv.
1503 179.0553[ 179.0550 1.59 1.5 CgHi1 O¢
E 179.0550 1.62 7.0 CsHsON7
140; 179.0564 -5.88 6.5 C7H702 N
1305 179.0537 5.09 2.0 CqHgOsN3
120; H 179.0537 9.12 7.5 C3H3N1g
E 179.0553 179.0577 -13.37 6.0 CaHgO3N
1103 CsH11 058 179.0523 16.59 2.5 C32H704Ng
bt E 1.5823 ppm
tgnmo_: pp 179.0510 24.09 3.0 HsO3Ns
2 903
2 E
< 804
2 3
Z 703
© =
¢ 603
50
403
309
203
103
G:\||||\||\|||\||\\||\\|\|\|||\|\|||||
1786 1788 1790 1792 1794 17986 1798 1800 1802 1804
m/z

Figure S30. Mass spectrum - LC-MS in negative mode of leaf samples from Citrus

sinensis. Assignment of m/z 179.0550 to f-glucose.
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ﬂ-G lucose (Ce H 1206)

SYMPTOMATIC ASYMPTOMATIC HEALTHY

Figure S31. Image obtained by Mass Spectrometry Imaging (MSI) in negative mode of

leaf samples from Citrus sinensis for glucose produced in different conditions.
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Guaiacol (C;HgOy)

160#1-443 RT: 0.01-1.98 AV: 443 NL: 5.84E1
T. FTMS + p NSI Full ms [100.0000-1500.0000]

Elemental composition search on mass 125.06

22004
] 0CH3 m/z= 120.06-130.06
m/z Theo . Delta RDB Composition
2000 OH Mass (ppm) equiv.
b 125.0598 [ 125.0597 1.07 3.5 C7Hs Oz
1800 125.0584 11.81 4.0 C5H7ON3
] 125.0570 22.54 4.5 C3HsN;g
1600: 125.0557 33.24 —0.5 C2Hg 04Nz
& 1400
2 i
© -
kel 1
5 1200
2 ]
< ]
2 1000
g ]
® 1
800
600
400
] 125.0598
200 C7Ho 02 125.0681
7 1.1031 ppm CsH11 04N
-0.8930 ppm
0 T T T T T T T T T T T T T T T T T T T T T T T
125.04 125.05 125.08 125.07 125.08 125.09

miz

Figure S32. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 125.0597 to guaiacol.

Amostra_128 #108-10632 RT: 0.27-24.89 AV: 202 NL: 6.11E5
F: FTMS + p ESId Full ms2 125.0057 @hcd30.00 [t
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Figure S33. LC-MS/MS in positive mode (m/z 125.0057) of leaf samples from Citrus

sinensis.
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Figure S34. Predicted LC-MS/MS spectrum in positive mode of guaiacol available in

Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/7242).

Comparison between experimental m/z values and database to guaiacol in positive

mode

Database m/z Experimental m/z Error | Formula
(HMDB) (ppm) | Xcalibur
125.0603 125.0599 1.47 C/Hy0,
109.0290 109.0287 3.06 CeHs0,
97.0290 97.0288 4.06 CsH50,
95.0497 95.0495 3.67 CeH-;O
83.0497 83.0496 5.88 CsH,0
81.0340 81.0340 6.28 CsHsO
79.0184 79.0183 6.31 CsH30
71.0497 71.0498 8.57 C4H;0
65.0391 65.0392 8.97 CsHs
59.0497 59.0497 9.63 C3H;0
57.0340 57.0341 10.67 C3HsO
55.0184 55.0185 11.06 C3H30
53.0391 53.0392 12.13 C4Hs
51.0235 51.0238 16.53 C4H3
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Guaiacol (C;Hg0O,)
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Figure S35. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for guaiacol produced in different conditions.
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p-Hydroxycinnamic acid (CgHgOs)

19C #5440 RT: 003-196 AV: 436 NL: 341E1
T. FTMS + p NSIFull ms [100.0000-1500.0000]

165.0522 m/z= 160.05-170.05
CsHs OMNg m/z Theo. Delta RDE Composition
100— 1.4545 ppm Mass (ppm) equiv.
] o 165.0550] 165.0546 2.24 §.5CsHs03 |
90: 165.0533 10.37 €.0 C7H702N3
] 2 OH 165.0573 -14.00 10.0 C12HIN
8{]5 165.0519 18.51 6.5 CsHsONg
1 Ho 165.0506 26.61 1.5 C4HgOs N3
707 165.0506 26.64 7.0 C3H3Ng
o 1 165.0605 -33.31 2.0 CH703N7
§ 805 165.0493 34.74 2.0 C2H704N5s
2 165.0618 -41.45 1.5 C3HgO4Nyg
§ 50 165.0479 42.88 2.5 HsO03Ng
@ ]
z ]
® 3
6 -
r
20 1650550 165.0577
. CgHgO3 CizH7N
10 2 2650 ppm 2.1726 ppm
e A S
165046 165.048 165.050 165052 165054 165056 165058 165.060 165.062
miz

Figure S36. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 165.0546 to p-hydroxycinnamic acid.

AE241-Amostra_107_20191104225809 #1568 RT: 3.22 AV: 1 NL: 4.96E6
F: FTMS + p ESId Full ms2 165.0539@hcd20.0

100 147.0439

90

80

70

120.0808

149.0598

166.0859
57.9452  69.0342 81.0338 91.0544  103.0545 110.1039 | 123.0439  137.0965 1l
| NAALARALARAE MR RASY RARE AR RAMS RARI MAAY MRS MARE RAMY RARE MM RAA) AR A MM AN | + L) BAAE AR A RN RN A MM \!\ T T LA B AR A | + LAAE BAAE AR AR RN BRI AL RS AR DAM ARAE RARE RAML EARE RARE AR AAR MM

50 60 70 80 90 100 110 120 130 140 150 160
m/z

Figure S37. LC-MS/MS in positive mode (m/z 165.0539) of leaf samples from Citrus

sinensis.
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Figure S38. Predicted LC-MS/MS spectrum in positive mode of p-hydroxycinnamic

acid available in Human Metabolome Database

(http://www.hmdb.ca/spectra/ms ms/179818).

Comparison between experimental m/z values of LC-MS/MS and database to p-

hydroxycinnamic acid in positive mode

Database m/z Database m/z
(HMDB) (GNPS) Experimental m/z Error | Formula
predicted deposited (ppm) | Xcalibur
spectrum spectrum
165.0552 165.06 165.0547 0.48 CoHyO3
147.0446 147.04 147.0439 -1.40 CoH;0,
123.0446 123.0439 -1.19 | C;H/0;
121.0653 121.0647 -0.43 CgHyO
119.0497 119.05 119.0492 0.32 CgH;0
103.0548 103.0545 3.04 CgHy
95.0497 95.0492 0.20 CeH;O
85.0290 85.0287 3.11 C4Hs0;
81.0340 81.0338 4.06 CsHsO
69.0340 69.0342 10.12 C4HsO
65.0391 65.04 65.0393 10.97 CsHs
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p-Hydroxycinnamic acid (CgHgOs)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S39. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for p-hydroxycinnamic acid produced in different

conditions.
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Isoleucine (C¢H13NO,)

024 %202 RT- 090 AV. 1 NL 613E3

T FTMS + p NSI Full ms [100.0000-1500.0000} Elemental composition search on mass 132.10
m/z= 127,10-137.10
m/z Theo Delta RDB Composition
Mass {ppm) equiv.,
1200 (o] 132.1023 132.1019 1.25 0.5 Ca Hig O3 N
1 L 132.1006 11.43 1.0 C4H320Ny
1100 e “OH 132.0992  21.57 1.5 C1HioN1
1000 132.0934 65.9.9 5.‘.:1 CioHi2
NH, 132.1118  -73.62 1.0 CaHizNe
900 132.1131 -83.79 0.5 CeHi¢ONy
132.1145 -93.9% 0.0 CyH1¢0;
& 800 132.0893 96.45 1.0 CeH330:N2
8 132.0880 106.61 1.5 C3H3oONs
2 700 132.0866 16.77 0 CHaR
s 2.08¢66 116.77 2.0 CHgN»
<
. 600
-
2 500
e
(14
400
300
132 1021
200 CeH1O2N
12174
100 2174 Do
| 1324217
— — T -_
1320 1321 1322 1323 1324 1325 1326
mz

Figure S40. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 132.1019 to isoleucine.

Amostra_125#740 RT: 1.47 AV:1 NL: 2.97E6
F: FTMS + p ESId Full ms2 132.0628@hcd20.0!
100 86.0969

90
80
70
60
50
40
30

20

69.0705 90.9482 104.0789 1139638
|

132.1016
|

57.0704
T

[ ARMLARAS MR RN MAMY N RARS RS MAME NY AR RS MAAE RAM ARY NS LAAE RAR RARE HAAS DARE RAR RN RAAE MRS DA AN NAAE RS RARS MM RAAS RARS BARE AN MMM RS AR AMS MARY RAR
110 120 130

LU DA RARE LAAR RS AR RARE MAMY N AR
140 150

Figure S41. LC-MS/MS in positive mode (m/z 132.0628) of leaf samples from Citrus

sinensis.
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Relative Intensity

86.0970

57.0704 69.0704

n/z

132.1025
I

Figure S42. Predicted LC-MS/MS spectrum in positive mode of isoleucine available in

Human Metabolome Database (https://hmdb.ca/spectra/ms_ms/178771).

Comparison between experimental m/z values of LC-MS/MS and database to

isoleucine in positive mode

Database m/z

(HMDB) Experimental m/z Error | Formula

predicted (ppm) | Xcalibur

spectrum

132.1025 132.1019 -2.39 | C¢H14NO;
86.0970 86.0964 5.27 CsH1oN
69.0704 69.0699 8.59 CsHy
57.0704 57.0699 8.99 C4Hy

HEALTHY

Isoleucine (C¢H3NO,)

ASYMPTOMATIC

SYMPTOMATIC

Figure S43. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for isoleucine produced in different conditions.
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trans-jasmonic acid (C1,H1503)

174 #1-443 RT: 0.01-1.98 AV: 443 NL: 2.56E2
T: FTMS + p NSI Full ms [100.0000-1500.0000]

Elemental composition search on mass 211.13

m/z= 206.13-216.13
m/z Theo. Delta RDB Composition
Mass (ppm) equiv.
3200 (0] = 211.1322| 211.1329 —3.04 3.5 C12Hig 03
3000 211.131%5 3.32 4.0 C10H1702N3
211.1302 S.68 4.5 CgH150ONg
2800 o 211.135¢ -15.73 8.0 C1sH17TN
2600 211.1288 16.02 -0.5 C7H19 05Nz
211.1288 16.04 5.0 CgHi13Ng
2400
OH 211.1275 22.38 0.0|CsH1704N5
2200
8
£ 2000
o
< 1800
< 1600
2
® 1400
& 1200
1000
800
600
400 2111322 211.1439
200 C12H13 03 C41H19 02 N2 2(;1-1;:85
K -0.8475 ppm 16 M9
3.0400 ppm pp 1.9067 ppm
0 T T T e T T T T T T LIARAS ARAE RARAS MARAN ERARE RAMRE RAAA) AR LA RARAN RARAERARAN RAAAS MRS LALR REAM} T
211.120 211125 211.130 211.135 211.140 211.145 211.150 211.155 211.160
miz

Figure S44. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus
sinensis. Assignment of m/z 211.1329 to trans-jasmonic acid.

AH29-Amostra_106_20191104223047 #2174 RT. 453 AV: 1 NL: 2.06E5
F: FTMS + p ESId Full ms2 211.1325@hcd20.0

100

10- 57.0705

e

132.0885

95.0605

71.0496

91.0546
81.0702

\
L
1

112.0869

122.0679
108.0890

1l L
T T

T T

210.1204

150.0992
154.0587

192.1098

1461040 | |

175.1120

|
|
|
|
“II ||| | I |
T T 1

| 183.1378 H ‘

L ||‘
LARARI RaSAS

60

Figure S45. LC-MS/MS in positive mode (m/z 211.1325) of leaf samples from Citrus

T

L
IABAM
80

100 120

T T

140 180

m/z

sinensis.
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151.1123)

109.0653

miz

133.1017
147.1174

175.1123

193.1229

211.1334

Figure S46. Predicted LC-MS/MS spectrum in positive mode of trans-jasmonic acid

available in Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/58216).

Comparison between experimental m/z values of LC-MS/MS and database to

trans-jasmonic acid in positive mode

Database m/z Database m/z
(HMDB) (GNPS) Experimental m/z Error | Formula
predicted deposited (ppm) | Xcalibur
spectrum spectrum
211.1334 211.13 211.1323 -2.89 | CipH1903
193.1229 193.12 193.1228 2.71 | C1H170;
175.1123 175.1120 1.30 | CyoHis0
163.1123 163.1120 1.65 | CyHis0
151.1123 151.11 151.1125 5.15 C10H150
149.0966 149.10 149.0956 -3.50 | CyoH130
147.1174 147.11 147.1165 -2.09 Ci1His
133.1017 133.10 133.1014 1.53 CioH13
109.0653 109.07 109.0649 1.27 C7/H,0O
99.0446 99.0442 1.55 CsH70,
97.0290 97.0285 1.28 CsHs0,
95.0497 95.0494 2.93 CeH-O
85.1017 85.1013 1.45 CeHis
83.0861 83.0859 5.09 CeH11
81.0340 81.0339 4.55 CsHs0
79.0548 79.0546 4.47 CeH7
69.0704 69.0704 7.72 CsHo
57.0704 57.0705 10.74 C4Hq
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trans-jasmonic acid (C1,H1503)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S47. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for trans-jasmonic acid produced in different

conditions.
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Nobiletin (C21H2208)

5
100%] o
903
803 2
m
o &
603
503
o
409 ©
g
303
20
oy 8 5 8 335 o 55 2 z 2 2 & = : 2| =
2 T ¥ g3s oz s & 3 E g s B %% g 8
02 - - -— - = LT ] 2 o o o | frm |.|,,. = 1 n||
150 200 250 300 350 400

Figure S48. Mirror Match of GNPS to nobiletin in positive mode with Gold
classification in Library Class of asymptomatic, symptomatic and healthy leaf sample.
Green data are m/z values of GNPS Library and black are experimental data.

029#3-443 RT:0.02-1.98 AV:441 NL: 1.59E3 m/z= 398.14-408.14
T: FTMS +p NSIFull ms [100.0000-1500.0000] m/z Theo. Delta RDB Composition
- Mass (ppm) | equiv.
] 403.1383 403.1387 -1.04 16.0 C2pH17 03 Ny
4007 [403.1387  -1.05  10.5 C21H230s |
] 403.1374 2.28 11.0 C15H21 07N3
3505 403.1374 2.29 16.5/C12H1502N1p
] 403.1401 -4 .37 15.5 C22H1504 Ny
300 403.13¢61 5.61 11.5 C17H1006Ns
z E 403.140¢ -5.63 3.0 /CgH21 010Ng
.‘.5250: 403.1414 -7.69 20.5 Cz23H15N;
3 ] 403.1414 -7.70 15.0 C24H21 05N
< 7 403.1347 .93 6.5 Cle¢H23 010 N2
=200+
= ]
® 3
150
1005 4031383
50
0 T T T T T T T T T T T T T T T T T 7 T T T T T T
403130 403135 403.140 403145 403.150
miz

Figure S49. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 403.1387 to nobiletin.
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Nobiletin (C21H2208)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S50. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for nobiletin produced in different conditions.
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Phenylalanine (CoH1:NO,)
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Figure S51. Mirror Match of GNPS to phenylalanine in positive mode with Gold

classification in Library Class of asymptomatic sample. Green data are m/z values of

GNPS Library and black are experimental data.

037 #184 RT- 082 AV-1 NL:234E4 m/z= 161.09-171.09 o
T: FTMS + p NSI Full ms [100.0000-1500.0000] m/z Theo. Delta RDB Composition
Mass (ppm) equiv.
166.0864 | 166.0863 0.57 4.5/CgH12 02 N|
. o] 166.0845 B.66 5.0 C7H1gONg
550 166.0836 16.71 0.0 CgH1405
5003 OH 166.0836 16.74 5.5 CgHg N7
3 NH 166.0822 24.79 0.5 CgH1204N3
450 2 . . -
3 166.0809 32.88 1.0 C2H1003Ng
40[]; lee.0921 -34.7¢ 1.0 CH1p02Ng
g 9 166.0795 40.96 1.5 Hz02Ng
5350 166.0935 -42.84 0.5 C3H1203Ns
= -
23003 166.0948 -50.93 0.0 C5Hj404N3
& J
@ =
Z 2507
[ -
o 7
© 200
3 166.0863
150; CgHiz0zN
1003 0.5679 ppm
50
0- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
166.00 166.02 166.04 166.06 166.08 166.10 166.12 166.14 166.16 166.18
miz

Figure S52. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 188.0863 to phenylalanine.
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Phenylalanine (CyH;;NO,)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S53. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for phenylalanine produced in different conditions.
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Pipecolic acid (CsH11NO,)

0424106 RT. 048 AV: 1 NL 860E3 m/z= 125.09-135.09
T: FTMS + p NSIFullms [100.0000-1500.0000] m/z Theo. Delta RDB Composition
Mass (ppm) equiv.
130.0863' 130.08¢3 0.27 1.5 C¢gH1202N I
7503 o 130.0849 10.59 2.0/ C4H10 0Ny
?OOE H 130.083¢ 20.91 2.5 |C2Hg N7y
E N 130.0777 66.02 6.0 CigHig
6503 OH
] 130.0961 -75.76 2.0 /C3H10Ns
6003 130.0975 -86.09 1.5/CsH12 ON3
5503 130.0988 -96.41 1.0/ C7H1402
8500; 130.0737 S96.594 2.0 C5H1gOzN32
5 3 130.0723 107.26 2.5|/C3Hz ONs
o 43504
E 7 130.0710 117.59 3.0 CHgNs
0 4003
< ]
£ 33
S 300
4 3
250§
200 130.0863
150 CeHi4z202N
E 0.2559 ppm
1003 pp
503
0- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
130.078 130.080 130.082 130.084 130.086 130.088 130.090 130.092

miz

Figure S54. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 130.0863 to pipecolic acid.

Amostra_128 #160-10316 RT: 0.93-24.02 AV: 59 NL: 1.27E6
F: FTMS + p ESId Full ms2 130.0500@hcd30.0

100 84.0813

130.0864

50
87.0044 103.0756

40 70.0657
30

20 113.9638
57.0705 69.0705 98.5123
59.0498 3| 74.0969 88.0046

10 83.0860
55.0548 [ ’ l 67.0548 ‘ 77.9992 \ ' | | l 108.0278 J 1159642 1259611
0 LAl puttisl B B P I A A ldd g LL 1] Lo o :

(AL RS MRS RS AR RAA AR RARE] LR RS RARE RS RS T T T LA RARE RARE LSS RARS RARS RARE RARE RARE RARE RARE RARE RARE}

50 60 70 80 90 100 110 120 130
m/z

Figure S55. LC-MS/MS in positive mode (m/z 130.0500) of leaf samples from Citrus

97.0087 112.0872

sinensis.
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Figure S56. Predicted LC-MS/MS spectrum in positive mode of pipecolic acid

available in Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/20742).

Comparison between experimental m/z values and database to pipecolic acid in

positive mode

Database m/z Experimental m/z Error | Formula
(HMDB) (ppm) | Xcalibur
130.0868 130.0864 0.81 | C¢H1NO;
112.0762 112.0759 2.05 CsH1oNO
102.0555 102.0552 2.11 C4HsNO,
94.0657 94.0656 4.93 CsHsN
87.0446 87.0445 4.53 C4H;0,
86.0970 86.0968 4.58 CsHN
85.0290 85.0288 4.87 C4Hs0;
84.0813 84.0813 5.88 CsHioN
82.0657 82.0656 5.41 CsHgN
73.0290 73.0289 6.35 C3Hs0,
71.0133 71.0134 9.35 CsH30;
70.0657 70.0657 8.77 C4HgN
67.0548 67.0548 9.14 CsH-
61.0290 61.0290 9.41 C,Hs0;
58.0657 58.0658 11.44 CsHgN
57.0704 57.0705 11.44 CsHo
55.0548 55.0548 11.32 CsH7
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Pipecolic acid (CsH11NO,)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S57. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for pipecolic acid produced in different conditions.
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1003

Quinic acid (C;H,0¢)
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Figure S58. Mirror Match of GNPS to quinic acid in positive mode with Bronze

classification in Library Class of asymptomatic sample. Green data are m/z values of

GNPS Library and black are experimental data.

106 #28 RT: 004 AV: 1 NL: 140E4
T: FTMS - p NSIFulllock ms [100.0000-1000.0000]

Elemental composition search on mass 191.06

m/z= 186.06-196.086

_ m/z Theo. Delta RDB Composition
2401 Mass (ppm) equiv.
. 191.0553[ 131.0550 1.34 2.5 C7H1 0g |
2903 191.0550 1.36 8.0 CeH5ON7
3 191.0564 -5.66 7.5 CsH702Ng
2007 191.0537 8.36 3.0 CsHyO5N3
J 191.0537 8.39 8.5 CaH3zN1g
180 191.0577 -12.69 7.0 C10HgO3N
. 191.0523 15.39 3.5 C3H704Ng
S 160 191.0510 22.42 4.0 CHsO3Ng
§
2140
c m
g ] 191.0553
21201 C7H11 08
= ] 13232 ppm
S 100 PP
© 7
804
60
407
204
G_\\||\\||||||||\|||\||\\\||\\|||\||\\||||\|||\\||
178 180 182 184 186 188 190 192 194 196 198 200 202
m/z

Figure S59. Mass spectrum - LC-MS in negative mode of leaf samples from Citrus
sinensis. Assignment of m/z 191.0550 to quinic acid.
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Quinic acid (C;H,0¢)

Figure S60. Image obtained by Mass Spectrometry Imaging (MSI) in negative mode of
leaf samples from Citrus sinensis for quinic acid produced in different conditions.
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Sucrose (C1,H»,011)
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Figure S61. Mirror Match of GNPS to sucrose in positive mode with Bronze
classification in Library of healthy sample Class. Green data are m/z values of GNPS
Library and black are experimental data.

037#76 RT- 034 AV-1 NL:493E3 m/z= 338.12-348.12
T: FTMS + p NSI Full ms [100.0000-1500.0000] m/z Theo. Delta EDB Composition
Mass (ppm) equiv.
9003 HO 343.1245 343.124¢%8 -1.01 6.5/C13H1g O7 Ny
] = | 343.1235 2.89 1.5/C12H23011 |
300 o % OH 343.1235 2.91 7.0 C11H170N7
] Ho\g 343.1230 4.39 19.5 C25H1s N3
7003 B .‘/OH 343.1262 -4.90 11.5 C14H1503N;
] HO 0._.0 343.1262 -4.92 6.0 C15Hz1 Oz N
2 go00 343.1221 6.80 2.0 C10H21 010 N3
g8 ] HO" “OH 343.1221 6.82 7.5 CgH1505N1g
ESUU: OH 343.1275 -8.82 11.0 C16H170aNs
<] 343.1208 10.72 2.5/C5H1509Ng
F 4007
@ -
o .
300
200
100 343.1245
0_ T T T T T T T T T T T T T T T T T T T T T T T
343.08 34310 343.12 343.14 343.16
miz

Figure S62. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 343.1235 to sucrose.
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Sucrose (C1,H»,011)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S63. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for sucrose produced in different conditions.
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Synephrine (CoH13NO,)
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Figure S64. Mirror Match of GNPS to synephrine in positive mode with Bronze

classification in Library Class of asymptomatic, symptomatic and healthy sample.

Green data are m/z values of GNPS Library and black are experimental data.

141 #1-443 RT: 0.01-1.98 AV: 443 NL: 215E2
T: FTMS + p NSI Full ms [100.0000-1500.0000]

Relative Abundance

Elemental composition search on mass 168.10

OH

1000 H m/z= 163.10-173.10

1 N\ m/z Theo. Delta RDB Composition
9003 Mass (ppm) equiv.

] 168.1019 [168.1019 -0.15 3.5 CgH{a Oy N
800 HO 168.1006 7.84 4.0 C7H120Ng

] 168.0992 15.7% -1.0 CgH150s

] 168.0992 15.82 4.5 CsH1gNy
700; 168.0979 23.78 -0.5 CgH14 04 N3
600
500
400
300
2007 168.1019

] CgH1402N
100 1680817 166.0926 -0.1246 ppm 168.1101 168.1230

] CqzHugN CqaHqz CsHi 04Nz C7HyaNs

0 45.7888 ppm -4 4757 ppm -2.0936 ppm -7.9460 ppm
T T T T T T T T T T T T T T T T T T T T T T
168.08 168.09 168.10 168.11 168.12
m/z

Figure S65. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 168.1019 to synephrine.
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Synephrine (CoH13NO,)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S66. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for synephrine produced in different conditions.
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Tangeretin (CyH»07)
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Figure S67. Mirror Match of GNPS to tangeretin in positive mode with Bronze
classification in Library Class of asymptomatic, symptomatic and healthy leaf sample.

Green data are m/z values of GNPS Library and black are experimental data.

026 #4-443 RT: 002-1.98 AV: 440 NL 2.00E3 m/z= 368.13-378.13
T: FTMS + p NSI Full ms [100.0000-1500.0000] m/z Theo. Delta EDB Composition
600 Mass (ppm) equiv.
§ 373.127% 373.1282 —0.87 16,0 CigHig 0o N7
750 OCH; |373.1282 —0.88 10.5 CagHa1 07 |
?DUE 373.12¢8 2.72 11.0 C12H1506N3
550% 373.12¢8 2.73 16.5 C17H13 0N
8005 373.12%5 -4 .47 15.5 C21H1703 Ny
5505 373.1300 -5.83 3.0 C7H140gNg
® E 373.1255 6.31 11.5 C1§H1705N¢g
§5OO§ 373.13089 -2.07 15.0 C23H1gO4 N
§450; 373.1314 -5.43 2.5 CgHz1 019 Ng
24002 373.1242 9.90 ©.5/C15Hz21 Og Nz
@ 3
£ 20
& 3003
2503
2003
1503
100; 3731278
503
O B LA L s o B e A B o e s L B SBAANRMARA anss manas namas Lasss saias ninssnosns nanns nanss names
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mfz

Figure S68. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus
sinensis. Assignment of m/z 373.1282 to tangeretin.
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Tangeretin (CyH»07)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S69. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for tangeretin produced in different conditions.
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4'5,6,7-Tetramethoxyflavone (C19H150¢)

117 #2443 RT:0.01-198 AV:442 NL:261E3 m/z= 338.12-348.12
T: FTMS + p NSI Ful ms [100.0000-1500.0000] m/z Theo. Delta RDB Composition
5004 Mass (ppm) equiv.
7 343.1172 343.1176 -1.11 16.0 C1gHi13 ON3
4505 | 343.1176 -1.12 10.5 C15H150¢ |
J 343.11€3 2.79 11.0 C17H1705N3
4005 343.1163 2.81 16.5 C1gH11 Ni1g
] 343.1190 -5.02 15.5 C2pH15 02Ny
3503 343.11%85 -6.50 3.0 CgH170:sNg
® ] 343.114%9 6.70 11.5 C15H1504Ng
2 300 343.1203 -8.93 15.0 C22H1703N
= ] 343.1208 -10.41 2.5 CgH1505N¢g
22505 343.1136 10.60 6.5 C14H160e N2
2]
2007
o ]
150
1[][]5 3431172
50
ol 3431082
L L e e i s s A e i b b e B M s sy s
343100 343105 343110 343115 343120 343125 343.130 343135 343140
miz

Figure S70. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 343.1176 to 4',5,6,7-tetramethoxyflavone.

x1 05: 190503 AD18IIISINT 1_1-51_01_7479.d: +M52(343.1172), 24.1eV, 19.6min #5463
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0.0 | [ 1. Ll .

Figure S71. LC-MS/MS in positive mode (m/z 343.1172) of leaf samples from Citrus

sinensis.
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297.0763
99.0919

Figure S72. Predicted LC-MS/MS spectrum in positive mode of 4',5,6,7-
tetramethoxyflavone available in Human Metabolome Database

(http://www.hmdb.ca/spectra/ms ms/73348).

Comparison between experimental m/z values of LC-MS/MS and database to

4' 5,6,7-tetramethoxyflavone in positive mode

Database m/z Experimental m/z Error | Formula
(HMDB) (ppm) | Xcalibur
343.1182 343.1172 1.1 C19H1906
299.0919 299.0908 1.9 C17H1505
297.0763 297.0753 1.5 C17H1305
285.0763 285.0757 5.7 C16H1305
283.0970 283.0917 C17H1504

4'5,6,7-Tetramethoxyflavone (CygH130¢)

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S73. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for 4',5,6,7-Tetramethoxyflavone produced in

different conditions.
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Tryptophan (C;H1,N,0,)

042#48 RT: 0.22 AV: 1 NL: 2.23E4
T: FTMS + p NSI Full ms [100.0000-1500.0000]

Elemental composition search on mass 205.10

. 0 m/z= 200.10-210.10
] OH m/z Theo. Delta RDB Composition
b Mass (ppm) equiv.
350 205.0969 [205.0972 —1.34 6.5 Cy1 Hi3 Oz N2
. NH, 205.0958 5.21 7.0 CsH11 ONs
b 205.0945 11.73 2.0 CgH150sN
3007 N 205.0945 11.76 7.5 CqHgNe
] N 205.0931 18.28 2.5 CgH1304Nyg
2 250 H 205.1012| -20.95  10.5 CigHys
§ ]
g ]
3 -
£ 200
< <207
=]
® ]
[:7} -
e 1507 205.0856
] C12H1303
1005 -1.5554 ppm
50: 205.0598 205 0969
] CaH702Ns C11H4302N2
] 1.7455 ppm -1.3464 ppm
0 T T T T T T T T T T T T T T T
205.05 205.10 20515 205.20

m/z

Figure S74. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 205.0972 to tryptophan.

AE242-Amostra_105_20191104220325 #1514 RT: 3.29 AV:1 NL: 1.09E8
F: FTMS + p ESId Full ms2 205.0971@hcd20.0

100 188.0704

20 146.0599 184.1281

159.0916 \

1180649 1320806 | 170.0597 | 205.0968
L L —

T T T

59.0835 69.5067 103.6112
O— T
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T
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Figure S75. LC-MS/MS in positive mode (m/z 205.0971) of leaf samples from Citrus

sinensis.
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Figure S76. Predicted LC-MS/MS spectrum in positive mode of tryptophan available in

Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/21129).

Comparison between experimental m/z values of LC-MS/MS and database to

tryptophan in positive mode

Database m/z Database m/z
(HMDB) (GNPS) Experimental m/z Error Formula
predicted deposited (ppm) | Xcalibur
spectrum spectrum
205.0977 205.0970 -0.61 | Cy1H13N,0,
188.0712 188.07 188.0704 -0.98 | CyH1oNO,
170.0606 170.06 170.0603 1.29 C11HsNO
159.0922 159.09 159.0915 -0.85 CioH11N>
144.0813 144.08 144.0808 0.44 CioHioN
132.0813 132.08 132.0808 0.49 CyHioN
118.0657 118.07 118.0656 4.10 CgHgN

Tryptophan (C;H1,N,0,)

T

HEALTHY ASYMPTOMATIC SYMPTOMATIC

Figure S77. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of
leaf samples from Citrus sinensis for tryptophan produced in different conditions.
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Tyrosine (CoH11NO3)

022 44443 RT-0.02-198 AV- 440 NL 316 m/z= 177.08-187.08

T- FTMS +p NSi Full ms [100.0000-1500.0000] /2 Theo. | Delta | RDB Composition
Mass (ppm) equiv.
182.0811' 182.0812 =0.44 4.5 CgHi2 OjNI
182.0798 6.94 5.0 CrH1o0zNg
E o) 182.0785  14.28 0.0 CeHisO¢
2407 182.0785  14.31 5.5 CsHs ONs
2203 OH 182.0838 -15.16 9.0 C12H10N?
] 182.0771 21.66 0.5 C4H205N3
2007 HO NH, 182.0771  21.68 6.0 C3HgNig
180 182.0758  25.03 1.0 C2H1004Ng
§150:_ 182.0870 -32.67 1.0 CH19O3N:
= ] 182.0745 36.40 1.5 HzO3Ng
g
£ 140
ES 182 0811
2120 CeH1z0sN
%1005 -04316 ppm
e 4
80
60
407
204
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
182.079 182.080 182.081 182.082 182.083 182.084 182.085

miz

Figure S78. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus
sinensis. Assignment of m/z 182.0812 to tyrosine.

AE241-Amostra_107_20191104225809 #560 RT: 1.19 AV: 1 NL: 3.00E6
F: FTMS + p ESId Full ms2 182.0810@hcd20.0

100 136.0756
90
80
70 165.0544
60
50
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30
123.0441
0 182.0808
66,0340 85.0288 119 0492 147.0439
10 ’ 87.0445 77| 128.0424 | 145.0490
S 105.0336
61.0290 83.0499 I 96.0446
I . || N 2Ll ||, 1se08s8 || .
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m/z
Figure S79. LC-MS/MS in positive mode (m/z 182.0810) of leaf samples from Citrus
sinensis.
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Figure S80. Predicted LC-MS/MS spectrum in positive mode of tyrosine available in

Human Metabolome Database (http://www.hmdb.ca/spectra/ms ms/296222).

Comparison between experimental m/z values of LC-MS/MS and database to

tyrosine in positive mode

Database m/z | Database m/z

(HMDB) (GNPS) Experimental m/z | Error | Formula
predicted deposited (full scan) (ppm) | Xcalibur
spectrum spectrum

182.0812 182.08 182.0808 -1.87 | CyH1,NO;
165.0546 165.05 165.0544 -1.34 CyHg05
147.0441 147.04 147.0439 -1.20 CyH;0,
136.0757 136.08 136.0756 -0.96 | CgH;oNO
119.0491 119.05 119.0492 0.41 CgH,O
109.0648 109.0651 2.74 C7H,0O

HEALTHY

Tyrosine (CgH11NO3)

ASYMPTOMATIC

SYMPTOMATIC

Figure S81. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for tyrosine produced in different conditions.
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Valine (CsH1;NO,)

m/z= 113.09-123.09
m/z Theo. Delta RDB Composition
14E #3442 RT:0.02-197 AV:440 NL: 217E1 Mass (pom)  equiv,
T: FTMS + p NSI Full ms [100.0000-1500.0000] 118.0864] 118.0863 1.40 0.5 CsHia 00N |
118.0849 12.77 1.0 C3H10ONg
o 118.0836 24.14 1.5 CHgN7
240 118.0777 73.83 5.0 CsHig
E 118.0961 -82.36 1.0 C2HigNg
220 OH 118.0975 -93.73 0.5 C4H120N3
2003 118.0988 -105.10 0.0 CgH1402
3 NHz 118.0737 | 107.89 1.0 C4H1002N2
180 118.0723 119.26 1.5 C2H:ONs
@ 150 118.0710 130.64 2.0 HgNs
§ 7
2 1403
ERE 118.0864
g120—_ CsH2 02N
= ]
£ 100] 1.6210 ppm
T 3
© 80
60
40
20
0- T T T T T T T T T T T T T T T T T T T T
118.084 118.085 118.085 118.087 118.088 118.089
miz

Figure S82. Mass spectrum - LC-MS in positive mode of leaf samples from Citrus

sinensis. Assignment of m/z 118.0863 to valine.

Amostra_125#632 RT: 1.26 AV:1 NL: 6.11E5
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Figure S83. LC-MS/MS in positive mode (m/z 118.0864) of leaf samples from Citrus

sinensis.
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Figure S84. Predicted LC-MS/MS spectrum in positive mode of valine available in

Human Metabolome Database (https://hmdb.ca/spectra/ms ms/178807).

Comparison between experimental m/z values of LC-MS/MS and database to

valine in positive mode

Database m/z

(HMDB) Experimental m/z | Error | Formula

predicted (full scan) (ppm) | Xcalibur

spectrum

118.0868 118.0863 1.31 | CsHioNO;,
101.0603 101.0597 -6.69 CsHq0,
76.0399 76.0393 8.61 | CyHgNO,
74.0970 74.0964 3.97 CsHoN
72.0813 72.0813 7.83 CsHioN
70.0657 70.0651 8.05 C4HgN
58.0657 58.0651 11.61 C4Hy
57.0704 57.0699 10.04 CsHgN

HEALTHY

Valine (CsH1;NO,)

ASYMPTOMATIC

SYMPTOMATIC

Figure S85. Image obtained by Mass Spectrometry Imaging (MSI) in positive mode of

leaf samples from Citrus sinensis for valine produced in different conditions.
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Accumulation of metabolites in healthy metabolic profile
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Figure S86. Images obtained by Mass Spectrometry Imaging (MSI) of leaf samples
from Citrus sinensis in a) negative mode for the ion at m/z 377; b) positive mode for the
ion at m/z 149. The compounds related to these images were not identified; however,

they show that in our analyses there are examples of accumulation of compounds in the

healthy metabolic profile.
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