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Table S1. Putative annotation of metabolites produced in the axenic cultures of Cosmospora sp. and M. oryzae, and their co-culture. Annotation/identification

was based on the m/z [M+H]* or other adducts (specified), retention time (&), predicted molecular formula, fragmentation pattern and spectral data analysis.

The source of the compound is indicated as B - co-culture, R - Cosmospora sp. and G - M. oryzae. Confidence level of annotation are given based on the reporting

standards (1- 4) proposed by Sumner, et al. [1] where 1 is identified compound - 4 is unknown compound.

Ser. | Putative ID/ chemical family | Structure Molecular Parent mass MS/MS fragmentation R/ Confidence /
No. formula (m/z) m/z [M+H]* source Reference
1 Soudanone A HO Ci7H2504 293.1755 275.1652; 265.1807; 191.0713; 8.77 1
(isochromanone) l [M+H]* 137.0602 B [2]
(0]
|
HO O
2 Soudanone E HO Ci7H2505 309.1705 273.1491; 255.1376; 191.0704; 5.91 1
(isochromanone) | [M+H]* 137.0592 B 2]
0 HO
HO O
3 Soudanone D HO Ci7H2305 307.1546 289.1442; 271.1331; 229.1230; 6.17 1
(isochromanone) l [M+H]* 179.0704 B 2]
o) 0
HO O
4 Soudanone H o oH C17H250s 309.1703 273.1492; 255.1387; 203.0710; 5.95 1
(isochromanone) | [M+H]* 181.0503; 163.0760; 137.0604 B
(0]
HO O
5 Soudanone I HO O Ci6H2106 309.1341 277.1082; 231.1028; 215.1077; 6.07 1
(isochromanone) o~ [M+H]* 203.1076; 137.0605 B
(0]
HO O
6 Pseudoanguillosporin A HO Ci7H20s 279.1939 260.1745; 151.0768 4.77 1
(isochroman) ) [M+H]* R/B [3]
OH




7 Pseudoanguillosporin B HO CiyH2Os 295.1912 277.1805; 259.1705; 151.0754 8.17 1
(isochroman) [M+H]* R/B [3]
O OH
OH
8 Cephalochromin OH OH O C2sH23010 519.1284 501.1195, 260.0698, 245.0457, 7.46 1
(naphtho-j-pyrone) OO [M+H]* 231.0683, 219.0297, 218.0229 R/B [3]
HO (0]
o
OH OH O
9 OH OH O CasH21010 517.1150 499.1036, 260.0694, 258.0541, 7.31 1
Ustilaginoidin G/ OO | [M+H]* 245.0427, 231.0701, 219.0291 R/B [4]
Dihydroisoustilaginoidin A HO o
(naphtho-y-pyrone) HO ! l o
OH OH O
10 | Ergosterol \ C2sHuONa 419.3290 300.8700; 253.2001; 159.12 10.96 1
(steroid) [M+Na]* R/B [5]
HO
11 | Ustilaginoidin A OH OH O CasH19010 515.1259 258.0501 7.23 2
(naphtho-y-pyrone) [M+H]* R/B [4]

(L]
HO o)
o

|

OH OH O




OH OH O

12 C2sH21011 533.1090 515.0963, 493.1126, 477.0819, 7.8 2
Ustilaginoidin H or I OO [M+H]* 451.0999, 260.0693 R/B [4]
(naphtho-y-pyrone) HO o)

RO
OH OH O

13 OH OH O CsH2sOm 535.1237 517.1116, 493.1128, 477.0807, 7.85 2
Ustilaginoidin V OO [M+H]* 451.1015, 260.0688, 517.1116, R/B [6]
(naphtho-y-pyrone) HO o 493.1128, 477.0807, 451.1015,

HO O O 0 o 260.0688
OH OH O

14 OH OH O C29H25010 533.1479 515.1333, 490.1250, 477.0801, 8.1 2
Ustilaginoidin E OO [M+H]* 274.0849, 260.0694 R/B [4]
(naphtho-y-pyrone) HO o

O
OH OH O

15 OH OH O C30H2:O10 547.1599 529.1428, 504.1302, 491.1051, 8.25 2

Ustilaginoidin D [M+H]* 274.0846, 201.0479 R/B [4]

(naphtho-y-pyrone)

SO0
OO

OH OH O




16 Ca0H2010 545.1447 464.2164, 424.1467, 272.0674 8.62 2
Ustilaginoidin M OO | [M+H]* R/B [6]
(naphtho-y-pyrone) HO o
HO l l (0]
OH OH O
17 | Ustilaginoidin B OH OH O CasHa0011 531.1321 272.0701; 260.0700 8.1 2
(naphtho-y-pyrone) OO | [M+H]* R/B [4]
HO 0
HO l l (0] | OH
OH OH O
18 FONH-2 CuH7N7On 874.5460 856.5190, 551.2844, 466.3281, 8.14 3
Acuminatum C § Y{ 0 [M+H]* 434.2038, 395.2917, 377.2818, R/B [7]
(cyclic peptide) m ﬂ)\/ 271.1421, 200.1040, 101.0707
HO HN (6] © HNiO
Wo W HN
o N)f& o
°© OH
19 FONH2 Css Hrs N7On 888.5449 870.5326, 565.2996, 466.3303, 8.44 3
Acuminatum B H\({ i [M+H]* 434.2056, 395.2923, 271.1425 R/B [7]
N

(cyclic peptide)




20 Dehydroergosterol C2sH20 377.3200 309.2600; 253.2001; 159.1202 10.9 3
(steroid) [M-H20+H]* R/B [8]
HO
21 Phosphatidylcholine 9 C2sHs1N7OP 520.3740 184.0751 7.7 3
(18:2/0:0) [M+H]* G/B [9]
(phospholipid)

Table S2. In vitro anti-phytopathogenic activity (ICso values pg/mL) of the Kupchan subextracts n-hexane, CH2Cl2 and aqueous MeOH. Test phytopathogens
include Ps, P. syringae; Xc, X. campestris, Ea, E. amylovora; Rs, R. solanacearum; Pi, P. infestans; Mo. M. oryzae. DMSO (0.5%) was used as a solvent control. Positive
controls for Xc, Ea and Ps: chloramphenicol, for Rs: tetracycline, for Mo: nystatin and for Pi: cycloheximide.

ngi‘:; Ps Xc Ea Rs Pi Mo
Aq. MeOH >100 >100 >100 >100 >100 >100
CH:CI2 >100 10.5 >100 99 8,5 3.9
n-hexane >100 >100 >100 >100 >100 >100
Positive control 0.7 0.5 0.7 1.0 0.3 0.4




Table S3. Comparison of the 'H NMR and ¥C NMR data of pseudoanguillosporin B (7) and soudanone E (2) with focus on the aliphatic side chains, (* acquired
in CDsOD, Y acquired in CDCls, < data obtained from literature [3] (acquired in CDsOD), § in ppm, ] in Hz.

Position H NMR data 13C NMR data
7¢ 72 2a 7¢ 7P 2b
1 4.50d (14.7) 4.49d (14.7) 64.6, CH2 64.6, CH2 170.6, C
484d(147) 4.81d(14.7)
2
3 351 m 3.55m 448 m 749, CH 74.7, CH 78.6, CH
4 2.33 dd 2.35dd 3.04 dd 32.3, CH2 32.6, CH2 30.7, CH2
(16.6,10.8)  (16.6,107)  (16.6,3.4)
2.59 dd 2.61 dd 2.69 dd
(16.6, 2.2) (16.6, 2.3) (16.6, 11.5)
4a 133.4, C 134.9, C 1394, C
5 112.7, C 113.7, C 113.2, C
6 153.5, C 152.4, C 161.0, C
7 6.21s 6.19 s 6.24 s 99.6, CH 100.4, CH 101.6, CH
8 150.8, C 149.8, C 162.5, C
8a 112.8, C 113.6, C 102.0, C
1’ 1.49 m 1.47 m 1.83 m 35.8, CH2 36.2, CH2 35.0, CH2
1.76 m
2’ 1.49 m 1.47 m 1.61 m 25.5, CH2 25.8, CH2 25.0, CH2
1.46 m
3’ 1.49 m 1.47 m 1.46 29.5, CH2 29.8, CH2 294, CH2
i 1.49 m 1.47 m 1.46 m 25.3, CH2 25.7, CH2 25.7, CH2
1.39 m
5 1.49 m 1.47 m 1.47 m 38.8, CH: 394, CH: 39.2, CH2
1.38 m
6’ 3.73m 3.73m 3.72m 67.3, CH 68.3, CH 68.4, CH
7 117d(62) 116d(63) 1.15d(62) | 222, CHs 235, CHs 23.7, CHs
5-Me 1.98 s 1.98 s 2.04s 9.0, CHs 10.2, CHs 10.6, CHs




Figure S1. '"H NMR spectrum of compound 1 (CDCls, 600 MHz)
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Figure S2. 3C NMR spectrum of compound 1 (CDCls, 150 MHz)
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Figure S3. COSY spectrum of compound 1 (CDCls, 600 MHz)
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Figure S4. HSQC spectrum of compound 1 (CDCls, 600/150 MHz)
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Figure S5. HMBC spectrum of compound 1 (CDCls, 600/150 MHz)
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Figure S6. TOCSY spectrum of compound 1 (CDCls, 600 MHz)
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Figure S7. NOESY spectrum of compound 1 (CDCls, 600 MHz)
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Figure S8. 'TH NMR spectrum of compound 1 (CDsOD, 500 MHz)
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Figure S9. HR-ESIMS spectrum of compound 1
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Figure S11. FT-IR spectrum of compound 1
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Figure S12. '"H NMR spectrum of compound 2 (CDCls, 600 MHz)
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Figure S13. 1*C spectrum of compound 2 (CDCls, 150 MHz)
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Figure S14. COSY spectrum of compound 2 (CDCls, 600 MHz)
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Figure S15. HSQC spectrum of compound 2 (CDCls, 600/150 MHz)
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Figure S16. HMBC spectrum of compound 2 (CDCls, 600/150 MHz)
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Figure S17. NOESY spectrum of compound 2 (CDCls, 600 MHz)
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Figure S18. HR-ESIMS spectrum of compound 2
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Figure S21. '"H NMR spectrum of compound 3 (CDCls, 600 MHz)

j'
S | L

i T i D e e S

117 1.00 1.08 112 113 198 X11 307 121 127 297 1.13 2.37

T T T T
115 110 105 i0.o0 95 9.0 B.5 8.0 75 7.0 55 5.0 45 4.0 35 3.0 25 20 15

Figure S22. ®C NMR spectrum of compound 3 (CDCls, 150 MHz)
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Figure S23. COSY spectrum of compound 3 (CDCls, 600 MHz)
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Figure S25. HMBC spectrum of compound 3 (CDCls, 600/150 MHz)
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Figure S26. NOESY spectrum of compound 3 (CDCls, 600 MHz)
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Figure S27. HR-ESIMS spectrum of compound 3
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Figure S30. 'H NMR spectrum of compound 4 (CDCls, 600 MHz)
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Figure S31. 1*C spectrum of compound 4 (CDCls, 150 MHz)
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Figure S32. COSY spectrum of compound 4 (CDCls, 600 MHz)
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Figure S33. HSQC spectrum of compound 4 (CDCls, 600/150 MHz)
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Figure S34. HMBC spectrum of compound 4 (CDCls, 600/150 MHz)
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Figure S35. NOESY spectrum of compound 4 (CDCls, 600 MHz)
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Figure S36. HR-ESIMS spectrum of compound 4
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Figure S37. HR-ESIMS/MS spectrum of compound 4
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Figure S38. FT-IR spectrum of compound 4
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Figure S39. 'TH NMR spectrum of compound 5 (CDCls, 600 MHz)
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Figure S40. 1°C spectrum of compound 5 (CDCls, 150 MHz)
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Figure S41. COSY spectrum of compound 5 (CDCls, 600 MHz)
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Figure S42. HSQC spectrum of compound 5 (CDCls, 600/150 MHz)
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Figure S43. HMBC spectrum of compound 5 (CDCls, 600/150 MHz)
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Figure S44. NOESY spectrum of compound 5 (CDCls, 600 MHz)
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Figure S45. HR-ESIMS spectrum of compound 5
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Figure S46. HR-ESIMS/MS spectrum of compound 5

Compound 5 4: TOF MSMS 300 10ES+

2311028 g
h 215.1077 2171082

233 1182
213.0921
=] 203.1076 259.0976
L
1370605  195.0811 RIEANE

! I = L T miz

50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500

Figure S47. FT-IR spectrum of compound 5
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Cosmospora sp.
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Figure S48. Agar plate (9 cm Petri dish) of overlaid co-cultivation of Cosmospora sp. on M. oryzae after
21 days. UPLC chromatogram of the extract shows the expression of compounds 1-5 with 2-4 in very

low intensity.
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Co-culture broth
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Figure S49. UPLC chromatograms of the extracts of co-cultures of Cosmospora sp. and M. oryzae in
potato dextrose broth (PDB) at selected time points (Day 2, 3, 6, 9, 13, 14, 16 and 21). Extracted ion
chromatogram (XIC) of compounds 8/9, showing their biosynthesis from day 3 of co-cultivation in PDB

medium.
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Mosher’s ester analysis

Compound 2 (0.2 mg) was treated with (trimethylsilyl)diazomethane to protect the phenolic OH
groups prior to MPA derivatization, to give compound 2m (Figure S50). The reaction product was split
into two aliquots, which were treated separately with a ten-fold molar excess of (R)- and (S)-MPA acid
(methoxyphenylacetic  acid), respectively, in the presence of EDC (l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide) and DMAP (4-dimethylaminopyridine), to give the
corresponding MPA esters (Figure S50).

LC-MS analysis of crude reaction mixtures showed that each reaction produced a mixture in the
approximative 2:1 ratio of two isomers with m/z 485.2534, with the same retention times, but with
exchanged intensities between the (R)-MPA and (S)-MPA reactions (Figure S51). Considering that
enantiomeric compounds, such as (R)-MPA-(6'R)-2m and (S5)-MPA-(6'S)-2m must show the same
retention time on a non-chiral HPLC column, the isomers were determined as epimers at C-6". 1D-
TOCSY experiments were performed on the samples from the (R)- and (5)-MPA reactions (Figure S52).
Only the chemical shift of the Me group at 7' could be determined, but this was sufficient to assign
configuration. For the most abundant epimer, Hs-7' was deshielded in the (R)-MPA ester and shielded
in the (5)-MPA esters. This indicated the 6'R configuration for the major epimer.

Me Me
HO 6 MesSiCHN, MeO 6
—_—
o OH Et,0 X o) OH
OH O OMe O
2 (6'R-2/6'S-2 2:1) 2m [M+H]* 337.2010

(R)-MPA acid (S)-MPA acid
EDC EDC
DMAP DMAP
Me Me
MeO 6' MeO 6'
R OMe r OMe
(o) o. R (o) o) S
OMe O [e) OMe O [e)
(R)-MPA-(6'R)-2m (S)-MPA-(6'R)-2m
major, retention time = 19.04 min major, retention time = 19.26 min
[M+H]* 485.2534 [M+H]* 485.2534
Me Me
MeO 6 MeO 6'
5 OMe 5 OMe
o o._® o BN
OMe O [e) OMe O [e)
(R)-MPA-(6'S)-2m (S)-MPA-(6'S)-2m
minor, retention time = 19.04 min minor, retention time = 19.26 min
[M+H]* 485.2534 [M+H]* 485.2534

Figure S50: Mosher’s ester analysis scheme for compound 2
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Figure S51: Full (top traces) and expanded (bottom traces) LC-MS chromatograms of the (R)- and (S)-
MPA reaction mixtures from compound 2. The extracted ion chromatograms (XIC) at m/z 485.2534
(MPA esters) of (R)-MPA reaction mixture is shown in black and that of (S)-MPA reaction mixture is
shown in green. The XIC at m/z 337.2010 (unreacted 2m) of (R)-MPA reaction mixture (red trace) and
(S)-MPA reaction mixture (blue trace) are shown as reference for retention time reproducibility.
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Figure S52: NMR analysis of the (R)- and (S)-MPA reaction mixtures from compound 2. The 1D-
TOCSY spectra of the two samples with excitation window d 4.95-4.90 (the chemical shift of H-6'
in the esters) are shown. Only the signals of the methyl groups at position 7' were clearly above
the noise level. Blue top trace: (R)-MPA esters, red bottom trace: (S)-MPA esters.
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Compound 4 (approximately 0.1 mg) was processed in the same way as described for compound 2, but
only the (R)-MPA ester was prepared due to the low amounts of the sample (Figures S53). In this case,
LC-MS analysis showed a 1:1 mixture of two isomers at m/z 485.2534 (Figure S54), assigned as epimers

at C-5' using the same reasoning as above. Because the LC-MS analysis revealed a 1:1 mixture, no NMR
analysis was performed.

Me OH Me OH
HO 5 MegsICHNz MeO 5
0 Et,0 . 0
OH O OMe O
4 (5'R-4/5'S-4 1:1) am [M+H]* 337.2010
(R)-MPA acid
EDC
DMAP

Me -
MeO OMe =g MeO
-
o
OMe O OMe O
(R)-MPA-(5'R)-4m (R)-MPA-(5'S)-4m
[M+H]* 485.2534 [M+H]* 485.2534

Figure S53: Mosher’s ester analysis scheme for compound 4

Figure S54: LC-MS chromatograms of the (R)-MPA reaction mixture from compound 4. The extracted

ion chromatograms (XIC) at m/z 485.2534 (MPA ester) is shown in black, the XIC at m/z 337.2010
(unreacted 4m) is shown in red.
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