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Table S1. The strains used in this study

Strain
MEFCO01-Aku80
MEFCO01-Aku80-ApyrG
MEFCO01-,r00903
MEFCO01-,r00919
MEFCO01-prpytR-ApytA
MEFCO01-prpytR-ApytB
MEFCO01-prpytR-ApytC
MEFCO01-prpytR-ApytD
MEFCO01-prpytR-ApytE
MEFCO01-prpytR-ApytF
MEFCO01-prpytR-ApytG
MEFCO01-prpytR-ApytH
MEFCO01-prpytR-Apytl
MEFCO01-prpytR-ApytR

Genotype
A. terreus MEFCO1, Aku80::ptrA
A. terreus MEFCO1, Aku80::ptrA, pyrG-
A. terreus MEFCO01, Aku80::ptrA, pr00903
A. terreus MEFCO01, Aku80::ptrA, prR00919

A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:
A. terreus MEFCO01, Aku80:

ptrA, prpYtR, ApytA:
ptrA, prpYtR, ApytB:
ptrA, prPYLR, ApytC:
ptrA, prpYtR, ApytD:
ptrA, prpYLR, ApytE:
ptrA, prpYR, ApytF:
:ptrA, prPYLR, ApytG:
:ptrA, prpYtR, ApytH:
ptrA, rrpYtR, Apytl:
ptrA, prPYIR, ApytR:

:hph
:hph
:hph
:hph
hph
hph
hph
hph
:hph
:hph

Reference
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
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Table S2. The oligonucleotides used in this study

# name 5' -> 3" sequence template function
1 pyrGAn-F TAAGGGAGATGGTGATTGAACTAG cDNA of A. niger Se'eCtab'gcrt?\‘?;‘iE; gene for
2 pyrGAN-R(PgpdAT) GGATCCTCCCAGAGTGGTAA CDNA of A. niger selectable n_1ark_er gene for
gcatcaaatcgtcgtaccgca activation
3 PgpdAt-F TTACACTCTGGGAGGATCCAG gDNA of A. terreus strong promoter
4 PgpdAt-R GTGATGATTGATGAGTTGT gDNA of A. terreus strong promoter
5 U-00919-F GATATTCCAACGGATTCCATAC gDNA of A. terreus flanking regions for activation
TCAATCACCATCTCCCTTA . . N
6 U-00919-R(pyrG) GCCAAGCCACGGATCTGCTTAT gDNA of A. terreus flanking regions for activation
ACAACTCATCAATCATCAC . . N
7 D-00919-F(PgpdAt) ATGGCTCACTTCAGCCGAGTCG gDNA of A. terreus flanking regions for activation
8 D-00919-R CGTTCAACTTCATCCTCTCTCG gDNA of A. terreus flanking regions for activation
9 C-00919-F ACAGTTCGGAGATATGTCAGTC gDNA of A. terreus flanking regions for activation
10 C-00919-R CGACGTTAGAGCATGGACGATG gDNA of A. terreus flanking regions for activation
11 hph-F ttcgggatcgcaagcegtaaag hph-Plasmid selectable marker gene for deletion
12 hph-R caattatctttgcgaacccag hph-Plasmid selectable marker gene for deletion
13 U-g7163-F ccgtcecgecagtgatctcaate gDNA of A. terreus flanking regions for deletion
14 U-g7163-R(hph2) CTTTACGCTTGCGATCCCGAA gDNA of A. terreus flanking regions for deletion
ctccggttcagctatcagcagg
CTGGGTTCGCAAAGATAATTG . . .
15 D-g7163-F(hph2) CACAACGACCAGCAGCGACAAC gDNA of A. terreus flanking regions for deletion
16 D-g7163-R gtaggtcaccgtcggcattctc gDNA of A. terreus flanking regions for deletion
17 C-g7163-F ccgcaggcetegtagatgaactc gDNA of A. terreus flanking regions for deletion
18 C-g7163-R gtgcttctcgeggtaaacgttyg gDNA of A. terreus flanking regions for deletion
19 U-g7171-F agcaagtcacccactccttge gDNA of A. terreus flanking regions for deletion
CTTTACGCTTGCGATCCCGAA . . .
20 U-g7171-R(hph2) CATttgtgctgttggatgtgc gDNA of A. terreus flanking regions for deletion
CTGGGTTCGCAAAGATAATTG . . .
21 D-g7171-F(hph2) CAGCTCTGGGTCTGACTCCAAG gDNA of A. terreus flanking regions for deletion
22 D-g7171-R caaggcgtacccggagttcag gDNA of A. terreus flanking regions for deletion
23 C-g7171-F cactggttcaggcaagtcctg gDNA of A. terreus flanking regions for deletion
24 C-g7171-R gatgagatcagtcccattggg gDNA of A. terreus flanking regions for deletion
25 U-g7170-F gacggatgggtcgtccatatc gDNA of A. terreus flanking regions for deletion
26 U-g7170-R(hph2) CTTTACGCTTGCGATCCCGAA gDNA of A. terreus flanking regions for deletion
ggtgaggtgaatgggtcaacc
27 D-g7170-F(hph2) CTGGGTTCCCAAAGATAAT TG gDNA of A. terreus flanking regions for deletion

CTTCATCCACTGCCGCTACATG
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28
29
30
31

32

33

34
35
36
37
38
39
40
41
42
43
44

45

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
63
64
65

D-g7170-R
C-g7170-F
C-g7170-R
U-00911-F3

U-00911-R(hph2)3

D-00911-F(hph2)3

D-00911-R3
C-00911-F
C-00911-R
U-00912-F

U-00912-R(hph2)

D-00912-F(hph2)
D-00912-R
C-00912-F
C-00912-R
U-00913-F

U-00913-R(hph2)

D-00913-F(hph2)

D-00913-R
C-00913-F
C-00913-R
U-00914-F

U-00914-R(hph2)
D-00914-F(hph2)3
D-00914-R2
C-00914-F
C-00914-R
U-00915-F
U-00915-R(hph2)
D-00915-F(hph2)
D-00915-R
C-00915-F
C-00915-R
U-00916-F
U-00916-R(hph2)
D-00916-F(hph)?2
D-00916-R2

caacggtatccggccttcagag
cagcagccgtctaatacgagg
gaaatatctccgtctggagacg
gactcctccccaacctgacctc
CTTTACGCTTGCGATCCCGAA
cacggcaccgagtctggtgettc
CTGGGTTCGCAAAGATAATTG
catagacagcgcaggggtcacac
catgaacagtctgttccctgca
GAGTTCAGCGGGTGGGTCACC
caccgcaggcagtcgaattcc
cctegettttcacggaggtectg
CTTTACGCTTGCGATCCCGAA gtcggcgagagggggttgcetc
CTGGGTTCGCAAAGATAATTG ccatgtaccactggatgctga
cctcagcatgttacaggcaaag
gcgaggaagccatgcggaatg
gcacgcgcetggegatgcatgagac
atgccccaggatcgcttcaatg
CTTTACGCTTGCGATCCCGAA ttcttctccaatgecattgtc
CTGGGTTCGCAAAGATAATTG
cgctatgaacagcccgtcaag
ccacagcaggggccagctcgac
ctccatgtgcggctgccagcaac
ctcaccggatacgtccacgagc
atgcgctttcttggtatcgee
CTTTACGCTTGCGATCCCGAA ctttcccatctggcagacact
CTGGGTTCGCAAAGATAATTGaggtctacctggtcgaatgtg
cgccatcttgttgggggaaag
gcaccgcaacggattgtcacgc
caaaatgcattgacatgatgctg
ggtgcggagtagatcgtacag
CTTTACGCTTGCGATCCCGAA cggcatcatcttcttcttggg
CTGGGTTCGCAAAGATAATTG cctttttactacatcccattg
gactcttgagcataggcgagg
ggacgagaaacgagatttcctc
ggcgtgacaatccgttgeggtg
ctgcagggagccgatccatgag
CTTTACGCTTGCGATCCCGAA gcgtcgcectttcgggatatec
CTGGGTTCGCAAAGATAATTGccteccgagaggaactagcaac
ccgtcgtctgattgagatcac
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gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion

flanking regions for deletion

flanking regions for deletion

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion

flanking regions for deletion

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion



66
67
68

69

70

71
72
73
74
75

76

77
78
79
80
81
82
83
84
85
86
87

88
89
91

92
93

94
95
96

98
99
100

C-00916-F
C-00916-R
U-00917-F

U-00917-R(hph2)

D-00917-F(hph2)

D-00917-R
C-00917-F
C-00917-R
U-00918-F

U-00918-R(hph2)

D-00918-F(hph2)

D-00918-R
C-00918-F
C-00918-R
U-00919-F

U-00919-R(hph2)

D-00919-F(hph2)
D-00919-R
C-00919-F
C-00919-R
U-00920-F

U-00920-R(hph2)

D-00920-F(hph2)

D-00920-R
C-00920-F
C-00920-R
U-00921-F
U-00921-R(hph2)

D-00921-F(hph2)

D-00921-R
C-00921-F
C-00921-R
E-00911-F2
E-00911-R2
E-00912-F2

cgtagtactcttggaaggtgcc
ctctgtggactgtgagaagg
gacacggcgatgtaacgtgtg
CTTTACGCTTGCGATCCCGAA
cgtcggtggtgaagcecaaagg
CTGGGTTCGCAAAGATAATTG
cacgatcgegtgtgggaggtg
gcatctggagtatcctgcac
gatccgcctcgctctccaccte
cagcgcectccgagaggaactag
gctgaatcccgaagtctatec
CTTTACGCTTGCGATCCCGAA gtgaggactgctgttcgctcc
CTGGGTTCGCAAAGATAATTG
gtcttcgaggaagccgacttcc
cggacatatactcgagaacgag
cgaccagcagcgacaacagtcg
gagtcccgacatctctgcgecg
atggctcacttcagccgagtc
CTTTACGCTTGCGATCCCGAA gactcgaatgcatcggccag
CTGGGTTCGCAAAGATAATTG ctccacagtcagtacgactgg
ctcgggatgggcaaggctcty
GGATTGATGTTTAACGGAAGC
cctggatgtggtatttgacttgg
catctgcatctgttcgtcatgtc
CTTTACGCTTGCGATCCCGAA gttccagtggctctgatccag
CTGGGTTCGCAAAGATAATTG
ccatatgaacggaggtggagc
ccagacgtgacgtcagagaac
ccttcattttcttctcgtac
tgttatgtgccaagaaccac
caaccttctcctgtcgaccge
CTTTACGCTTGCGATCCCGAA ccactccgtctccatagtecg
CTGGGTTCGCAAAGATAATTG
ggcaaccccgcecgaggatatc
gcaatggtctggttgaccggc
ggaccccctttcagccgcag
gtacagaataagacaatgcgg
cacgcgactctcgactccgtcc
gaggtcaggttggggaggagtc
gagcaaccccctctegecgac
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gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus
gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus

gDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion

flanking regions for deletion

flanking regions for deletion

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion

flanking regions for deletion

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion

flanking regions for deletion

flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion
flanking regions for deletion

flanking regions for deletion

flanking regions for deletion

flanking regions for deletion

flanking regions for deletion
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR



101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

E-00912-R2
E-00913-F
E-00913-R

E-00914-F3

E-00914-R3

E-00915-F2

E-00915-R2

E-00916-F3

E-00916-R3
E-00917-F
E-00917-R
E-00918-F
E-00918-R

E-00919-F3

E-00919-R3

E-00920-F2

E-00920-R2

E-00921-F2

E-00921-R2

E-actin-F
E-actin-R

tcagcatccagtggtacatgg
gccgtcatcgtccagacacge
tggttcggttgggatctccag
gtctggggegagtggeatgey
ctggcccctccaaccgtcgge
cagcttttcctgetcttcatcg
gtggggtagaagagcatcgcaac
ccaccatgtcagggagctgtac
ccagectcttcttecactcette
aggcgagagtgacccttcage
gtcgaatgtgctgttatggeag
gacgatccgccagaacgegeag
gggcaacatcccaccccaactg
cagctgaaggaacatcgtgac
gacatggataccggctgggacg
ctggatcagagccactggaac
gctccacctecgttcatatgg
cggactatggagacggagtgg
gatatcctcggeggggttgec
getgtctteecctecattgte
tgtagaacgtgtgatgccaga

gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
oDNA, cDNA of A. terreus
oDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
oDNA, cDNA of A. terreus
oDNA, cDNA of A. terreus
oDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus
gDNA, cDNA of A. terreus

semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiquantitative RT-PCR
semiguantitative RT-PCR
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Table S3. NMR data for pyranterrone A (1) in DMSO-dg (600 and 150 MHz)

— "H-"H cosy
“\ selected HMBC

0]
Position Jn (J in HZ) Jc HMBC
2 — 145.2 (C)
3 — 141.8 (C)
4 — 168.9 (C)
4a — 109.6 (C)
5 — 163.6 (C)
6 (NH) 10.33 (1H, s) — 4,4a,5,7,7a
7 — 1295 (C)
7a — 162.6 (C)
8 598 (1H, q, 7.2) 109.9 (CH) 7,74, 9
9 1.92 (3H, d, 7.2) 12.9 (CH3) 7,74, 8
10 6.53 (1H, d, 15.6) 117.7 (CH) 2,3,11,12
11 6.58 (1H, dt, 15.6, 6.6) 136.2 (CH) 2,10,12,13
12 2.25 (2H, m) 34.7 (CHy) 10,11, 13,14
13 1.49 (2H, m) 21.5 (CHy) 11,12, 14
14 0.92 (3H,1,7.2) 13.6 (CH3) 12,13
3-OH 9.65 (1H, brs) —
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Table S4. Data for pyranterrone B (2) in DMSO-dg (600 and 150 MHz)

AT

NS | g, — 'H-TH COSY
OH ~\ selected HMBC
O o
Position Jn (J in HZ) Jc HMBC
2 — 145.6 (C)
3 — 142.2 (C)
4 — 168.9 (C)
4a — 111.6 (C)
5 — 163.3 (C)
6 (NH) 10.07 (1H, s) — 4,4a,5,7, 7a
7 — 129.1 (C)
7a — 162.5 (C)
8 5.79 (1H, g, 7.2) 114.0 (CH) 7,73, 9
9 2.17 (3H, d, 7.2) 13.1 (CHy) 7,7a,8
10 6.60 (1H, d, 16.2) 117.9 (CH) 2,3,11,12
11 6.41 (1H, dt, 16.2, 6.6) 135.8 (CH) 2,10, 12,13
12 2.27 (2H, m) 34.5 (CH») 10,11, 13,14
13 1.48 (2H, m) 21.6 (CH») 11,12, 14
14 0.92 (3H,1,7.2) 13.5 (CH3) 12,13
3-OH 9.78 (1H, brs) —
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Table S5. NMR data for pyranterrone C (3) in DMSO-ds (600 and 150 MHz)

— 'H-"H cosy
-\ selected HMBC

Position Jn (J in HZ) Jc HMBC
2 — 1455 (C)
3 — 142.3 (C)
4 — 168.8 (C)
4a — 110.5(C)
5 — 163.5 (C)

6 (NH) 10.29 (1H, s) — 4,4a,5,7,7a
7 — 135.1 (C)
7a — 162.8 (C)
8 5.10 (1H, d, 1.8), 5.47 (1H,d, 1.8) | 95.7 (CHy) 7,7a
9 6.55 (1H, d, 15.6) 117.7 (CH) 2,3,10,11
10 6.63 (1H, dt, 15.6, 6.6) 136.5 (CH) 2,9,11,12
11 2.25 (2H, m) 34.7 (CHy) 9,10, 12,13
12 1.49 (2H, m) 21.5 (CHy) 10, 11, 13
13 0.93(3H,1,7.2) 13.6 (CH3) 11,12

3-OH 9.77 (1H, brs) — 2,3,4
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Table S6. NMR data for cordylactam (4) in DMSO-de (600 and 150 MHz)

Position oc
2 — 145.7 (C)
3 — 141.7 (C)
4 — 169.3 (C)
4a — 112.0 (C)
5 — 165.4 (C)
6 (NH) 8.30 (1H, s) —
7 4.57 (1H, t, 6.6) 50.0 (CH)
7a — 1775 (C)
8 1.36 (3H, d, 6.6) 17.4 (CHs)
9 6.53 (1H, d, 16.2) 117.8 (CH)
10 6.47 (1H, dt, 16.2, 6.6) 135.9 (CH)
11 2.24 (2H, m) 34.7 (CHy)
12 1.46 (2H, m) 21.6 (CHy)
13 0.91(3H,1,7.2) 13.7 (CHs)
3-OH 9.58 (1H, brs) —
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Table S7. NMR data for pyranterrone D (5) in DMSO-ds (600 and 150 MHz)

13HO \'O

N
6 HN 12 HN — "H-"H cosy
J';: <¥§ ’ ™\ selected HMBC
O  oH O  oH

Position Jn (J in HZ) Jc HMBC
2 7.42 (1H, dd, 15.6, 8.4) 144.1 (CH) 3,4,9,10
3 6.96 (1H, d, 15.6) 119.1 (CH) 4,4a,9
4 — 172.4 (C)
4a — 100.8 (C)

5 — 175.5 (C)

6 (NH) 8.83 (1H, s) — 4a,7, 7a
7 3.85 (1H, brs) 64.1 (CH) 5,7a, 8
Ta — 194.3 (C)

8 3.64 (1H, dd, 11.4, 4.2) 60.4 (CHy) 4a, 7, 7a

3.60 (1H, dd, 11.4, 3.0)

9 6.41 (1H, m) 129.5 (CH) 2,3,10,11
6.44 (1H, dd, 15.0, 10.2)*

10 6.41 (1H, m) 147.7 (CH) 2,9,11,12
6.39 (1H, dt, 15.0, 6.0)*

11 2.18 (2H, m) 34.7 (CHp) 9,10, 12,13

12 1.43 (2H, m) 21.4 (CHp) 10, 11, 13

13 0.89 (3H, t, 6.6) 13.6 (CHs) 11,12

* Measured in acetone-ds

S13




Table S8. NMR data for pyranterrone E (6) in DMSO-dg (600 and 150 MHz)

HO
F\ 0] N o
HN - 'H-"H COSY
)v \( | X selected HMBC
O OH
Position Jn (J in HZ) Jc HMBC
2 7.37 (1H, dd, 13.8, 9.0) 143.8 (CH) 4,10, 11
3 7.05 (1H, d, 13.8) 119.4 (CH)
4 — 172.4 (C)*
4a — 100.8 (C)*
5 — 175.5 (C)*
6 (NH) 8.73 (1H, s) —

7 3.65 (1H, brs) 67.3 (CH) 5, 7a
7a — 194.3 (C)*
8 3.92 (1H, m) 65.6 (CH) 7a, 9
9 1.16 (3H, d, 6.6) 20.6 (CHa3) 7,8
10 6.38 (1H, m) 129.5 (CH) 2,3,11,12
11 6.40 (1H, m) 1473 (CH) | 2,10,12,13
12 2.18 (2H, m) 34.7 (CHp) 10, 11, 13, 14
13 1.43 (2H, m) 21.4 (CHy) 11,12, 14
14 0.89 (3H, t, 6.6) 13.6 (CHs) 12,13

* Chemical shifts are read from the HMBC spectrum
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Table S9. NMR data for pyranterrone F (7) in DMSO-ds (600 and 150 MHz)

HO
AR TN

6 HN A IR — "H-TH COSY
OH ™\ selected HMBC
O o O o

Position on (J in HZ) Jc HMBC

2 — 145.7 (C)
3 — 141.7 (C)
4 — 169.1 (C)
4a — 1136 (C)

5 — 166.1 (C)

6 (NH) 8.18 (1H, 5) — 4 43, 5,7, 7a
7 4.55 (1H, t, 3.0) 56.8 (CH) 43,5, 73, 8
7a — 1751 (C)

3.72 (1H, dd, 11.4, 2.4),

8 3.77 ((1H, dd, 11.4, 2.4)) 60.0 (CHz) 77

9 6.54 (1H, d, 15.6) 1179(CH) | 2 3,10, 11
10 6.48 (1H, dt, 15.6, 6.6) 136.8 (CH) | 2,911, 12
11 2.24 (2H, m) 346 (CHy) | 9,10,12,13
12 1.48 (2H, m) 21.6 (CHy) 10, 11, 13
13 0.92 (3H, t, 7.8) 13.6 (CHs) 11,12

3-OH 9.55 (1H, br s) —
8-OH 5.10 (1H, brs) —
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Table S10. NMR data for pyranterrone G (8) in DMSO-ds (600 and 150 MHz)

— 'H-"H cosY
7\ selected HMBC

Position Jn (J in HZ) Jc HMBC
2 — 145.6 (C)
3 — 142.3 (C)
4 — 168.9 (C)
4a — 112.4 (C)
5 — 164.8 (C)
6 (NH) 8.41 (1H, s) — 4,4a,5,7,7a,8
7 — 85.2 (C)
7a — 174.4 (C)
8 3.55 (1H, d, 10.8), 3.79 (1H, d, 10.8) | 62.5 (CH>) 7,7a
9 6.55 (1H, d, 16.2) 117.9 (CH) 2,3,10,11
10 6.47 (1H, dt, 16.2, 6.6) 136.0 (CH) 2,9,11,12
11 2.26 (2H, m) 34.6 (CH») 9,10,12,13
12 1.48 (2H, m) 21.6 (CH») 10,11, 13
13 0.92 (3H, t, 7.8) 13.6 (CHa) 11,12
3-OH 9.67 (1H, brs) —
7-OH 6.81 (1H, brs) — 7,7a,8
8-OH 5.20 (1H, brs) — 7,8
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Table S11. NMR data for 7-hydroxycordylactam (9) in DMSO-ds (600 and 150 MHz)

— "H-"H cosy
™\ selected HMBC

Position Jn (J in HZ) Jc HMBC
2 — 1455 (C)
3 — 142.3 (C)
4 — 169.2 (C)
4a — 110.2 (C)
5 — 163.9 (C)
6 (NH) 8.63 (1H, s) — 4,4a,5,7,7a
7 — 81.9 (C)
7a — 175.6 (C)
8 1.59 (3H, s) 23.5 (CHs) , 7a
9 6.55 (1H, d, 15.6) 117.8 (CH) 2,3,10,11
10 6.49 (1H, dt, 15.6, 6.6) 135.0 (CH) 2,9,11,12
11 2.24 (2H, m) 34.6 (CHy) 9,10,12,13
12 1.48 (2H, m) 21.6 (CHy) 10, 11, 13
13 0.91 (3H,1,7.8) 13.6 (CH3) 11,12
3-OH 9.68 (1H, brs) —
7-OH 6.60 (1H, brs) — 7,7a,8
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Table S12. NMR data for pyranterrone H (10) in DMSO-dg (600 and 150 MHz)

— 'H-"H cosy
™\ selected HMBC

Position on (J in Hz) oc HMBC
2 — 145.9 (C)
3 — 142.4 (C)
4 — 168.7 (C)
4a — 112.6 (C)
5 — 164.2 (C)
6 (NH) 8.61 (1H, s) — 4,4a,5,7, 7a
7 — 86.2 (C)
7a — 172.6 (C)
8 1.63 (3H, s) 22.5 (CH3) 7,7a
9 6.55 (1H, d, 15.6) 117.8 (CH) 2,3,10,11
10 6.49 (1H, dt, 15.6, 6.6) 136.3 (CH) 2,9,11,12
11 2.24 (2H, m) 34.6 (CH2) 9,10, 12, 13
12 1.48 (2H, m) 21.5 (CHy) 10, 11, 13
13 0.92 (3H,t,7.8) 13.6 (CH3) 11,12
3-OH 9.82 (1H, brs) — 2,3,4
7-OCH3 2.99 (3H, s) 50.1 (CHz3) 7
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Figure S2. HPLC profiles of the crude extracts of the solid cultures of both MEFC01-Aku80 and
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o
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Figure S3. Calculated ECD spectra for pyranterrone D (5)

The absolute configuration of 5 was investigated by quantum chemical TDDFT
calculations of its ECD spectrum. Conformational searches were performed using
MMFF94S force field for 7S-5. All geometries (37 lowest energy conformers) with
relative energy from 0-10 kcal/mol used in optimizations at the B3LYP/6-31G (d)
level using Gaussian09 package. The B3LYP/6-31G (d)-optimized conformers (27
lowest energy conformers) with relative energy from 0 to 2.5 kcal/mol were then
re-optimized at the B3LYP/6-311+G (d) level. ECD computations for all conformers
were carried out at the B3LYP/6-311++G (2d, p) level in the gas phase. Boltzmann
statistics were performed for ECD simulations with standard deviation of ¢ 0.3 eV.
The predicted ECD for 7S-5 look similar to the experimental result of 5. Thus, the

absolute configuration of 5 was assigned as 7S.
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Figure S4a. Experimental ECD spectra of pyranterrone D (5) and pyranterrone E (6)
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Figure S4b. Experimental ECD spectra of compounds 4, 7, 8, 9, and 10.
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Figure S5a. The abundance of isotopic peaks of 5. O About 40% enrichment isotopic peak of 5
isolated from 13C;-L-serine fed MEFCO1-PRyyr. @ About 15% enrichment isotopic peak of 5
isolated from regular L-serine fed MEFCO01-PRp,r. ®About 15% enrichment isotopic peak of 5
isolated from MEFCO01-PRyyr without feeding L-serine.
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Figure S5b. The abundance of isotopic peaks of 6. () About 30% enrichment isotopic peak of 6
isolated from 13C;-L-serine fed MEFCO01-PRpr. @ About 16% enrichment isotopic peak of 6
isolated from regular L-serine fed MEFCO01-PRp,r. (®About 16% enrichment isotopic peak of 6
isolated from MEFCO1-PRy without feeding L-serine. @About 16% enrichment isotopic peak
of 6 isolated from 3C;-L-threonine fed MEFCO01-PRyyir. G®About 16% enrichment isotopic peak
of 6 isolated from regular L-threonine fed MEFCO1-PRpyt.
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Figure S11. HMBC spectrum of pyranterrone A (1)
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Figure S17. *H-'H COSY spectrum of pyranterrone B (2)
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Figure S19. HMBC spectrum of pyranterrone B (2)
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Figure S30. HRESIMS spectrum of pyranterrone D (5)
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Figure S31. lH NMR spectrum (DMSO-ds) of pyranterrone D (5)
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Figure S32. *H NMR spectrum (acetone-ds) of pyranterrone D (5)
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Figure S33. DEPTQ*C NMR spectrum of pyranterrone D (5)
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Figure S34. H-'H COSY spectrum of pyranterrone D (5)
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Figure S35. HSQC spectrum of pyranterrone D (5)
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Figure S38. *H NMR spectrum of pyranterrone E (6)
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Figure S40. *H-'H COSY spectrum of pyranterrone E (6)
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Figure S41. HSQC spectrum of pyranterrone E (6)
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Figure S43. HRESIMS spectrum of pyranterrone F (7)
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Figure S44. *H NMR spectrum of pyranterrone F (7)
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Figure S46. H-'H COSY spectrum of pyranterrone F (7)

100

110

rlz0

130

140

180

T T T T T T T T T

T
.0 6.5 6.0 8.5 5.0 4.3 4.0 35 3.0 2.5 2.0 1.5

2 (ppm}

Figure S47. HSQC spectrum of pyranterrone F (7)
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Figure S48. HMBC spectrum of pyranterrone F (7)
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Figure S49. HRESIMS spectrum of pyranterrone G (8)
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Figure S50. *H NMR spectrum of pyranterrone G (8)
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Figure S51. DEPTQ*C NMR spectrum of pyranterrone G (8)
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Figure S52. H-'H COSY spectrum of pyranterrone G (8)
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Figure S53. HSQC spectrum of pyranterrone G (8)
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Figure S54. HMBC spectrum of pyranterrone G (8)
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Figure S55. HRESIMS spectrum of 7-hydroxycordylactam (9)

S47

:IUD
illD
rlz2o
120
140
;ISD
:ISD
:IFD

180

Il (ppm)



060
160

mm”ﬂw
%”FW
et/

£2T
vz
S2T

9z¢

99
9
6¥9
059
159
59
159
099

£9'8—

89'6—

o

FOE'e

riez)
Eglg

Evie

01
Mho._. I
L60

EL0)

o0’

]

£1 (ppa)

Figure S56. *H NMR spectrum of 7-hydroxycordylactam (9)
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Figure S57. DEPTQ®C NMR spectrum of 7-hydroxycordylactam (9)
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Figure S59. *H NMR spectrum of pyranterrone H (10)
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Figure S60. 3C NMR spectrum of pyranterrone H (10)
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Figure S61. *H-'H COSY spectrum of pyranterrone H (10)
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Figure S63. HMBC spectrum of pyranterrone H (10)
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Figure S62. HSQC spectrum of pyranterrone H (10)
L J h
L L]
i - 8 L ‘
o o 0 ‘
]
[ 4
| } |
! ) *
“ | ] ]
} 8 '
1 i
b \
JDr.N I 9‘5 9‘0 sz 8:0 IAS ?'D 6lz 6:0 5:5 STD 4]5 4}0 3ﬁ5 ETD 2T5 ZTD 1;5 ljD DﬁS D:D

1 (ppm}

Il (ppm



