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Abstract: Diplodia corticola is one of the most aggressive fungal pathogens of Quercus
species involved in the decline of Mediterranean oak forests. In this study, three strains
of D. corticola associated with holm (Quercus ilex) and cork (Quercus suber) oak trees
exhibiting dieback symptoms and cankers in Algeria were selected to investigate the
production of secondary metabolites. Metabolomic analyses revealed the production of
several known compounds, such as sphaeropsidins, diplopyrones and diplofuranones.
Moreover, the comparative investigation of secondary metabolites produced by the
analyzed strains with different degrees of virulence revealed possible implications of
these compounds in the fungal virulence. In particular, sphaeropsidins seem to be the
main phytotoxic compounds of D. corticola involved in the infections of Quercus species,
with a possible synergistic influence of the less representative compounds in the fungal
virulence.

Keywords: culture filtrates; mycelial extracts; HPLC-ESI-HRMS; sphaeropsidins;
quantitative analysis; virulence factors



Contents

Figure S1. 'TH NMR spectra of crude extracts obtained from culture filtrates (CE) of Diplodia corticola strains
MAEC10, MAECO02, and MAECO03. CE10 (blue), CE02 (red), CE03 (green) recorded at 400 MHz in CDCls

Figure S2.’H NMR spectra of crude extracts obtained from mycelia (ME) of Diplodia corticola strains
MAEC10, MAEC02, and MAEC03. ME10 (blue), MEO2 (red), MEO3 (green) recorded at 400 MHz in CDCls

Figure S3. Total Ion Chromatogram of crude extracts obtained from culture filtrates (CE) of Diplodia corticola
strains MAEC10, MAECO02, and MAECO03. CE10 (blue), CE02 (red), CEO3 (green)

Figure S4. Total Ion Chromatogram of crude extracts obtained from mycelia (ME) of Diplodia corticola strains
MAEC10, MAECO02, and MAECO03. ME10 (blue), MEQ2 (red), MEO3 (green)

Figure S5. HRESI MS (+) spectra of compounds detected in crude extracts obtained from culture filtrates
(CE) and mycelia (ME) of strains of Diplodia corticola, MAEC 10, MAEC 02, MAEC 03. Precursor ions are
reported for each compound in the main text.
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Figure S1. '"H NMR spectra of crude extracts obtained from culture filtrates (CE) of Diplodia corticola strains
MAEC10, MAECO02, and MAEC03. CE10 (blue), CE02 (red), CE03 (green) recorded at 400 MHz in CDCls



[ d 2.828':

1. 414.

7 6 5 4 3 2 1 [ppm]

Figure S2."H NMR spectra of crude extracts obtained from mycelia (ME) of Diplodia corticola strains MAEC10,
MAECO02, and MAEC03. ME10 (blue), MEO2 (red), MEO3 (green) recorded at 400 MHz in CDCls
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Figure S3. Total Ion Chromatogram of crude extracts obtained from culture filtrates (CE) of Diplodia corticola
strains MAEC10, MAEC02, and MAECO03. CE10 (blue), CE02 (red), CE03 (green)
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Figure S4. Total Ion Chromatogram of crude extracts obtained from mycelia (ME) of Diplodia corticola strains
MAEC10, MAECO02, and MAEC03. ME10 (blue), MEO2 (red), MEQ3 (green)



x104
5754

+E5I Sean [3.164 min) Frag=175.0v MICMEACD2A.d
13015845

5.259

1 11305

170.08042

Te06sE 191.02210

21710520

23908798

110774

H | BEDRINS 27316525 T 455.18430
||| ‘\I||\ | IIH |“‘ | Lialbonl i, \.Ill\ wul || nl L I || L) Ll L L1yl ||J_; s L

P Dy w p— T S S — T T T p— T T T T T L — T T T T T T T T T T T T T T T T
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 30 320 330 340 350 360 3V0 380 390 400 410 420 430 440 450 460 470 440

Counts vs. Mass-to-Charge [m/z]

Unknown 1

+ES| Soan [3.264 min) Frag=175.0% FCMAICD24, d
237.07350

45118570
179.07041

19708054 42917348
263.04683
215.09157 ) 34110712

161.05320 ‘
| Il

A bl “ e Ll o . mh o B Il

140 150 160 170 180 130 200 210 220 230 240 250 260 270 230 230 300 310 30 330 30 350 360 340 380 390 400 410 420 430 440 450 480 470
Counts vs. Mass-taCharge [mdz]

Unknown 2

#1073
54
475

425

+ESI Scan [4.242 min) Frag=175.0¢ FCMAICD2A.d
221.07863

165.07060

41316655

137.06026

23705169

193.09632 39718378

109.06500 ‘ ‘
|| b \ ‘. " [ | M " n Ll |

g0 100 170 120 120 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 240 350 360 /0 280 390 400 410 420 430 430 450
Counts wz. Masz-ta-Charge [m/z]

Diplobifuranylones A/B




+ES| Scan (4856 min) Frag=175.0v FCMAICO2A.d

179.07040

137.06007
o 161.05970

199.09865

25310415

213.06271

233.05878

119.04874

2n.maz

35217478

417.14879

45111215

487.08719

1=}

46510671

“I | "

| |‘| AL Ly H\ L m

m |‘m | i " |

m |

I|\ 1 L
130 140 150 :

430 40 450

T T T I L T T T P T T T T T T T T T T T T T T T T T T T T 13 T Py
120 60 170 180 130 a0 2lo 220 230 2d0 250 20 20 20 a0 3o a0 o o a0 420 #0470 480 480
Counts vs. MasstoCharge [m/2)

Diplopyrone C or diplobifuranylone C

%104 [+E5| Scan [6.398 min] Frag=175.00 FCMAICD2A d
74

207.06283

185.08100

24 167.07081
12308063

151.07547

221.06685

24512959

|IM|I PARMI A IR

267.114901

A [T AR

1L,

39113678

41316512

iy

e e e i IO B 7 ; 7 7 T T ] 7 T T ;i ? i ;i T T ;i T T i 7 7 7
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 3-E'IE 400 410 420 430 440 450 460
Counts vs. Mass-ta-Charge [mdz]

Pinofuranoxins A/B

x104
5.5

+ESI Scan [7.609 min] Frag=175.00 FCMAICDZ2A d
191.06736

165.08609

151.07582

20907913
T

.|I bl |H

=
f

331.20672

36314881
34

|L|I||u‘l Ll

41916608

natliCid

120

Unknown3

Counts vs. Mazs-ta-Charge [mdz]

130 140 150 160 170 180 180 200 2fo0 220 230 240 260 280 2r0 280 230 alo A0 320 230 A0 380 60 a0 ofo 200 4ho 4l 420 4do 4d0 450 4fo



#1104

+ESI Scan [9.081 min) Frag=175.0¢ MICMEACTOA A

119.08658

165.09083

147.08045
15613775

120

130 140 150 160 170 180

181.08720

190 200

205.09314

210

220

Diplofuranone A or Sapinofuranones A/B

221.05603

230

240 250

38717527
335.21868
34718407

21144

7319343

2781576

257.18753 405.18497

260 2¢0 280 290
Counts vs. Mazs-ta-Charge [mdz]

300 30 320 330 340 3B0 360 30 380 330 400 A0

®104

154
144
1.34
1.24
114

09+
0.2
0.7
06+
05
0.4
0.3
0.2

071+

+ES| Scan [3.863 min) Frag=175.0¢ MICMEACDZE d
37319504

301.13783
351.20950

F33.20046

300 320 340 360 380

Unknown4

414.22734

400 420

440

4E0

T23.33361
55528585
E51.24256

56926586 70333529

480 500 520 540
Counts vs. Mass-ta-Charge [mdz]

560 580 600 E20 E40 EED 620 700 T20 740

#1039

+ESI Scan (13,014 min] Frag=175.0v FCMAIC104.d

163.07562
20306780

181.08574

213.04051

38314431
37319617

L | L | T | M | L

140 160

Diplopyrone B

20

250

260

270

20 280 300 30 3w
Counts vs. Mass-to-Chargs (m/2)



+ES| Scan (15,634 min] Frag=175.0v MICMEACD3A.d

0E 166.13808
10212769

19510063

23320838

27513338

il

33320102

34917974

41326312

oot o o

F4341073

180

200 220 240

Unknownb

260

280 300

320

ey
340 360

60 400 4 4o
Counts vs. Massto-Chargs (m/2)

W04
24

+ESI Scan (17.657 min) Frag=176.00 FCMAICT0A d

23710937

197.11753

10910145
186.13862

21512737
26621624

140

160 1800 2000 220 240 260

Unknown6

271.20330

23714800

F17.20943

2580 300 320

40

33714042

367.20202

37318363

TR -

450.22634

534.26785
551.26146
413.26300

TR P | bt

Lk

67135233

E51.29135

BA1. 41147

360

0

40 420 440 460 40 S0 520 S0

Caunts vs. Mass toCharge [m/z)

E20

+ES| Scan (200873 min] Frag=175.0v MICMEAC108.d

178.07033
267 20351

4212237

19510145 25119711

280.21957

34322208

30322333

317.21001

220 240 260

|‘ Il
280

140 160 180

Unknown?7

300

320

340

357.19344
37313461

360

569.42302

EB3.4

5268
B77 42837

E]

s b
a0 4 40 k0 :
Counts vs. MasstoCharge [m/)

B20

50

560

550

s \||J||\ il

700




%105 |+ES] Scan (222216 min) Frag=175.0v FCMAICI04.d

3.4
32

28
26
24
2.2

18
1B

i 31513467

1.2
fuk:}
0.4

i |

33320863

38516714
BES.4M 4
BE7.38264

n\.Lw.L A N | L, Juw b

1019.57830

N -t

20 20 30 3%

Sphaeropsidin

330 a0 380 40 420 4o 40 480 500 520 540 BAD GB0 B0 620 G40 GED 550 7O 7eO
Counts vs. Massto-Chargs (m/2)

C

740 760 780 sbo 820 sAD se0 sén alo S0 sdo @0 S0 1000 1020 1040 108D

%106 |+ESI Gcan (24.024 min] Frag=1760v FCMAICI0A A

28720035

01 26918970
) L

349.20035

366 22652
31317904

387.15572
I L ) Wl ) |

B61.36340

B79.37920

719.3723

| 73534432

‘“l

250 250 270 260 230 200 310 320 330 30 350 360 370 380 2%0 400 4fo «fo 430 4do 450 4fo 470 480 4do sdo 10 520 530 A0 550 550 5/0 560 590 G0 G0 B20 630 640 650 BHD 670 BHD 690 700 710 720 730 740 750 760 70

Caunts vs. Mass toCharge [m/z)

Sphaeropsidin B

#104 |+ES] Scan (25.815 min) Frag=175.0v MICMEACTOA.d

85 27721433

75

7 295.22479

E5

5.5

45

35

25

15

05

33521676

35117873

AT 37117910

\||\|i ‘IMI'

62546032

B47.44136

‘ EE9.42262
[

0 260 270 280 290 300 310 320 330 340 B0 30 0 3 390 400 40 420 430 40 450 4BD 470 450 430 500 510 520 530 540 E50 B5U 570 550 590 BOD 510 620 B30 G40 BSD BED B70 55 630

Unknown8

Counts vs. MasstoCharge [m/2)




#104 |+ES] Scan (26.162 min) Frag=175.0v FCMAIC104.d

35115575

2 EIRRERES

258.27845

28515168
- 19510273 333.20457

I T il w”L-l\IHlI‘\ !

41326283

E79.31915

595.30867
iy I

RS

300

320 340

Unknown9

40 40 B0 50
Counts vs. Mass-o-Chargs (m/2)

1]

= T T 7

%10 % |+ESI Gcan [29.960 min] Frag=17504 MICMEACI0A A

34322172

28621321
30322836

35518490

316.19060

3320176

267.20730
37132322
[l | 1

il

Jui

BE3.40143

E79.44422

Unknownl10

Caunts vs. Mass toCharge [m/z)

. . "
260 270 250 290 20 A0 320 0 0 /0 k0 30 30 00 400 4o 420 4% 4ho 450 4o w0 eB0 4o sho sTo =20 5% sdo S0 S0 50 560 50 G0 610 s20 B%0 edo eSO

P e e

BED B/0 680 64

o0 700

+ES| Scan (32,332 min) Frag=175.0v FCMAIC104.d

347.18528
3E9.16722

32317458

38514008 41019265

o \|\ | ‘. L [}

718.34227

65733893 BE5.33140

737.32265
L "

) .
250 230 300 310 320 330 30 30 X0 3

Sphaeropsidin A

Counts vs. MasstoCharge [m/2)

0 380 350 400 410 420 430 430 450 460 470 450 450 500 51D 520 530 540 550 560 570 530 540 BUD 610 620 630 BAD 650 B0 E/0 ER0 650 700 710 720 730 740 750 7E0 770 750




#104 |+ES] Scan (34,786 min) Frag=175.0v FCMAICI0A.d
15

32318149
14
13

12

[k}
[uk:}
o7

28316907

30114836
06
05
0.4 25517457
0z
02

01

18510462
ETARTEE)

180 200 20 240 260 280 300 320

Unknownl1

340

41326636

331.28180

352.33814

42923934

380 380 400 420 440 4D 480 60O G20

Counts vs. MasstoCharge [m/)

640 BRO

B22.33149

B01.31837

il EO0  B20  B40  BED B8O

713.43450

700 70

740

7E0 7RO

800 a20

+ESI Scan (36,963 min) Frag=176.0V MICMEACTOA

27721477
317.20702

3318019

‘.I

Wl

583 44032

L

B11.42264

B27.29610

L

1 L L
240 %0 2% 20 2o 20 3o Ao

Hydroxylinolenic acid

Caunts vs. Mass toCharge [m/z)

.
30 30 0 %0 0 70 o %0 400 4o sdo 430 4do 450 4f0 470 %0 edo 00 S0 s20 530 SA0 550 SE0 /0 580 530 600 510 B0 630 BAD 650 660 6/0 BAD GX0

+ES| Scan (37.986 min] Frag=175.0v MICMEACI0A.d
33|15

313.23628

27721334 29522478

1 361.18834

[T

s ll] Lo "

L 1L

574.38859

55240568
52033358

L ‘l It

E47 44143

270 280 250 300 310 30 330 340 30 360

Unknown12

370 30 380 400

. .
430 450 450 470 480 430 500 510

Counts vs. MasstoCharge [m/2)

40 420 430

520 530 540 650 BED 5/0 580

590 600 B0 620

530 64D 650

550 670




%105 |+ESI Scan (40,406 min) Frag=175.0v MICMEACTOA.d
17 279.23061

1 922230

557 45207
F15 45293
33519449 588.40410

" L | |
0 [ Loubdiestlia b | il T | L I " |1 Ll

) )
o0 20 280 30 a0 320 3% a0 30 30 o a0 a0 400 4o 420 430 480 450 480 470 480 450 00 BID 520 50 G40 550 560 570 580 BAD GUD BID 620 GA0 EAD A0 660 6/0
Counts vs. Mass-o-Chargs (m/2)

Hydroxylinoleic acid

%105 |+ESI Scan (42.230 min] Frag=17504 MICMEACI0A A
18 50840403

56642221

04 E04.37674 1153.61289

il | L Iy I "

560 560 GU0  GA0  BAD 660 G0 700 7e0 740 b0 70 600 820 840 ek G0 900 90 940 9ED 980 1000 1020 1040 100 1080 1100 1120 1140 1180

Caunts vs. Mass toCharge [m/z)

@

Unknownl13

106 [+ESI Scan (43.408 min) Frag=175.0v MICMEACO2A.d
13 457.27292

452.31756

03 43529101

01 47324631 56642094 58640254
il 1 \ |\ L ‘\
350 336 400 405 410 415 420 425 430 435 M0 A45 450 455 6D 465 470 475 S0 435 430 435 500 605 61D 616 G20 625 630 G35 A0 G645 660 b5 WD 665 670 G/5 GAD 585 530 B85 BOD 605
Counts vs. Mass-o-Chargs (m/2)

Unknownl4

Figure S5. ESI-HRMS (+) spectra of compounds detected in crude extracts obtained from culture filtrates
(CE) and mycelia (ME) of strains of Diplodia corticola, MAEC 10, MAEC 02, and MAEC 03. Precursor ions are
reported for each compound in the main text.




