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Detailed structural characterization

Compound 4 was isolated as slight yellowish gum. The molecular formula was found to
be CyH330s by its *C NMR and DEPT spectral data, suggesting eight indices of
hydrogen deficiency (IHD). The 'H, °C, gHMQC, and gHMBC NMR spectroscopic data
of compound 4 (Table S3) including the 33-hydroxy group (o 3.11 and &¢ 78.3), the CH-5
methine group (8y 0.56 and d¢ 54.4), and three methyl groups (8 0.78 and 6¢ 15.9, CH3-13;
Oy 0.73 and &¢ 15.5, CHs-14; and oy 0.94 and o¢ 27.8, CHs-15) exhibit typical
3B-hydroxy-4,4,8,10-tetramethyldecalin partial structure that were observed in many
triterpenoids.’ This suggested that compound 4 is an intermediate biosynthesized before
the spiro ring formation in the austinol biosynthetic pathway. The NMR data also showed
signals for one downfield methine group [oy 3.91 (1H, q, J = 6.4 Hz, H-5") and &¢ 62.5
(C-5")], one terminal double bond [y 4.82 and 5.29 (each 1H, br s, H>-1"), and 6¢ 112.0
(C-1") and 146.8 (C-2")], one carboxymethyl ester [0y 3.67 (3H, s, OMe), and &¢ 52.0
(OMe) and 169.2 (C-8')], and two ketone groups [d¢ 204.1 (C-6") and 209.4 (C-4")]. These
data indicated that compound 4 have similar partial structure of C and D rings with
preaustinoid A, an early intermediate in the austinol biosynthetic pathway.>” Comparison
of the 'H and ">C NMR spectra between compound 4 and preaustinoid A revealed that the
only difference in C and D rings is that compound 4 do not contain hydroxyl group on C-5".
This resulted in the quartet splitting of H-5" (g 3.91, 1H, J = 6.4 Hz) and the doublet
splitting of H3-10" (8 1.19, 3H, J = 6.4 Hz) in its '"H NMR. gHMBC also confirmed the
assigned structure. Therefore, the structure of this new meroterpene, named protoaustinoid
A, was assigned as 4. However, protoaustinoid A is not stable and became a mixture of
more than two compounds in the NMR tube during acquiring its 2D spectra in CDCl;. The
"H NMR spectra of the mixture showed the disappearance of H-5" methine proton at 3y
3.91 and >C NMR spectra of that showed the appearance of a hydroperoxy carbon at &,
95.3 (Figure S9 and S10). These evidences indicated that protoaustinoid A autooxidized to
its 5'-hydroperoxide derivatives 4’ in CDCl; due to the susceptible H-5' in the B-diketone
ring D. However, the stereochemistry of C-5' of protoaustinoid A 4 remains to be
determined.

Compound 6 was isolated as colorless needles. The molecular formula was found to be
CaH3,07 by its °C NMR, DEPT and HRESIMS spectral data, suggesting eleven THD.
The IR spectrum showed hydroxyl (3383 cm™) and ester or ketone functionalities (1759
and 1715 cm™). The 'H NMR spectrum of compound 6 (Table S4) exhibited signals for
five methyl groups [0y 1.24, 1.27, 1.35, 1.39, and 1.55 (each 3H)], one acetyl group [on
2.02 (3H, s)], one methoxyl group [dy 3.70 (3H, s)], two terminal olefinic protons [0y 5.34
and 5.90 (each 1H, br s)], and one pair of deshielded cis 1,2-disubstituted olefinic protons
[0 6.01 and 6.73 (each 1H, d, J=10.0 Hz)]. The gHMBC correlations of the deshielded 1,
2-disubstituted olefinic protons with a carbonylic carbon [6¢c 164.2, C-3] suggested the
presence of an o,B-unsaturated d-lactone moiety which has been observed in many
meroterpenes.”* Comparison the 'H and °C NMR of compound 6 with those of
preaustinoid A3 (5) suggested that compound 6 has similar partial structure of A, B and C
rings with preaustinoid A3.> In gHMBC spectrum, the key long-range 'H-">C correlations
between methyl H3-9" (6u 1.27) and ketone C-4" (8¢ 211.1); as well as between acetyl
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H3-10" (85 2.02) and ketone C-5' (8¢ 201.3) and tertiary hydroxyl C-6" (5¢ 92.9) established
the partial structure of D ring. NOESY correlation between H3-9" and H3-10" suggested that
the acetyl group should locate on the 3 face. Thus, the structure of this meroterpene, named
preaustinoid A4, was assigned as shown in 6.

Compound 8, colorless needles, analyzed to have molecular formula CasH300- by its °C
NMR, DEPT and HRESIMS spectral data. The 'H and "C NMR spectral data of
compound 8 (Table S5) were similar to those of isoaustinone 7% except for the existence of
a secondary hydroxyl group at C-11 in compound 8. This caused the downfield shift of
Ho-11 from 8y 2.88 in 7 to Oy 4.25 in 8. The C-11 hydroxyl group was assigned to locate at
B face due to the NOESY correlation with H3-12. 2D NMR spectra (Table S5) also
confirmed the assigned structure. Therefore, compound 8 was established to be
11B-hydroxyisoaustinone.

Compound 10 was isolated as colorless amorphous solid. This compound has molecular
formula CycH3,07; and is a constitutional isomer of preaustinoid A4 6. These two
compounds have similar ?C NMR spectra especially for those signals located on the A, B,
and C ring (Table S6 and S4). The major difference of gHMBC spectrum is that methyl
H3-9'" (0u 1.06) connected to the tertiary hydroxyl C-4" (¢ 92.9) in compound 10, unlike
compound 6 of which H3-9' is connected to ketone C-4'. Moreover, the D,O exchangeable
hydroxyl proton (8y 4.56) displays long-range 'H-""C correlations with C-3' (8¢ 50.1), C-4'
(8¢ 92.2) and C-5' (8¢ 202.6). These data suggested that the acetyl and hydroxyl groups are
attached to C-4' in compound 10. The acetyl group is located at 3 face due to its NOESY
correlation with H3-9'. Thus, the structure of this meroterpene, named preaustinoid AS, was
assigned as shown in 10.

Compound 12 was isolated as colorless plates. Its 'H and °C NMR spectra were nearly
identical with those of isoaustinone 7 suggested that 12 is a stereoisomer of 7. The major
spectral difference of compound 12 and 7 were those signals from CH-5' (0y 4.46 and 6¢
84.51in12; 6y 4.28 and 8¢ 76.3 in 7) and CH3-10" (8 1.15 and &¢ 18.1 in 12; 8y 1.28 and 6¢
12.6 in 7) (Table S7 and S9). This suggested that compound 12 is a 5'R isomer of 7.
However, no obvious NOESY correlation of H3-10" with other protons led us to perform
the single-crystal X-ray diffraction study (Figure S5). This confirmed the assigned
structure of compound 12, (5'R)-isoaustinone.

The molecular formula of Compound 13 was deduced to be C,sH3007 from its Be NMR,
DEPT and HRESIMS spectral data, representing eleven IHD. Its 'H, "°C, and gHMQC
spectra exhibit signals for three double bonds (including one 1,2-disubstituted and two
tetrasubstituted olefins) and three carbonyl groups, suggesting that 13 is a pentacyclic
compound. Moreover, the 'H, C, and gHMQC NMR data of 13 also revealed signals for
five singlet methyl groups [y 1.40 (6H, H3-14 and H3-15), 1.62 (3H, H3-12), 1.79 (3H,
H3-9"), and 1.83 (3H, H3-13)], one doublet methyl group [0n 1.47 (3H, J=6.4 Hz, H3-10")],
three methylene groups [0y 1.63 and 1.86 (each 1H, H-6), 1.72 and 2.81 (each 1H, H»-7),
and 3.02 and 3.23 (each 1H, H,-1")], two oxygenated methine protons [dy 4.70 (1H, H-5")
and 5.16 (1H, H-11)], and one cis 1,2-disubsitituted olefin [y 5.95 (1H, H-2) and 6.42 (1H,
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H-1)] (Table S8). The 'H and *C NMR signals in A, B, and E rings of 13 are similar to
those of isoaustinone 7, 113-hydroxyisoaustinone 8, and (5'R)-isoaustinone 12 and can be
assigned unambiguously via the 'H-">C gHMBC correlations (Table S8). Similar to
11B-hydroxyisoaustinone 8, there is a hydroxyl group located on C-11 in 13 due to the
gHMBC correlations of H-11 (8 5.16) to C-9 (8¢ 142.0) and C-10 (8¢ 134.5). However,
unlike H-11 in 11B-hydroxyisoaustinone 8 which flanked by two quaternary carbons, H-11
in 13 has "H-'H COSY correlations with the methylene (H,-1'). The planar structure of C
and D rings were then established from gHMBC correlations (Figure S6a). The H-5' is
located at a face due to its NOESY correlation with H,-7 (Figure S6b). Thus, the structure
of this novel meroterpene, named neoaustinone, was assigned as shown in 13.

Five known compounds were identified as 3,5-dimethyloresellinic acid 3, preaustinoid A3
5,% isoaustinone 7, austinolide 9,> and austinoneol A 11* by comparing their NMR (Table
S9 and S10) and MS data as well as optical rotations with those reported in the literature.”

Supplemental methods

Isolation and identification of secondary metabolites

For structure elucidation, each A. nidulans deletant was cultivated at 37 °C on ~20 solid
YAG plates at 2.25 x 107 spores per 15-cm plates (~55 ml of medium per plate). After 3
days, agar was chopped into small pieces and then soaked in 800 ml of 1:1
CH,Cl1,/MeOH for 24 hr twice. After filtration, the combined extract was evaporated in
vacuo to yield a residue, which was suspended in water (500 ml) (Water layer was further
acidified to pH 2 for AN9259.4 deletant) and then partitioned with ethyl acetate (500 ml)
three times. The combined ethyl acetate layer was evaporated in vacuo to afford a crude
extract (the weight for each deletant is list below). The crude extract was applied to a Si
gel column (Merck, 230 to 400 mesh, ASTM, 20 x 80 mm) and eluted with 250 ml
CH,Clp/MeOH mixtures of increasing polarity (fraction A, 1:0; fraction B, 19:1; fraction
C, 9:1; fraction D, 7:3). All the meroterpenoids were eluted in fraction B and the weight
of each fraction B per liter of medium was list below.

Crude weight | Fraction B | Silica gel | Crude weight | Fraction B

Deletion (mg) weight (mg) | used (2) | (mg/L) weight (mg/L)
AN8379.4 790 184.0 514 658 153.3
AN9247.4 340 219.9 22.1 378 244.4
AN9248 4 370 243.8 24.1 296 199.1
AN9249.4 190 104.0 12.4 200 109.5
AN9253.4 680 189.8 442 591 165.0
AN9259.4 600 50.5 39.0 600 50.5
AN11205.4 400 210.0 26.0 421 221.1
AN11214.4 430 187.0 28.0 344 149.6

Fraction B was further purified by reverse phase HPLC [Phenomenex Luna Sum C18 (2),
250 x 10 mm] with a flow rate of 5.0 mL/min and measured by a UV detector at 254 nm.
The gradient system was MeCN (solvent B) in 5 % MeCN/H,O (solvent A) both
containing 0.05 % TFA. The HPLC gradient condition of each deletant is listed below.

S5




Gradient condition for AN8379.4 deletant:

50 to 70 % B from 0 to 5 min, 70 to 75 % B from 5 to 15 min, 75 to 85 % B from 15 to
20 min, 85 to 100 % B from 20 to 25, maintained at 100 % B from 25 to 30 min, 100 to
50 % B from 30 to 32 min, and re-equilibration with 50 % B from 33 to 36 min.
Compound 4 (6.4 mg/L of medium) was eluted at 8.3 min.

Gradient condition for AN9247 .4 deletant:

50 to 65 % B from 0 to 15 min, 65 to 100 % B from 15 to 20 min, maintained at 100 % B
from 20 to 22 min, 100 to 55 % B from 22 to 24 min, and re-equilibration with 55 % B
from 24 to 26 min. Compound 13 (9.7 mg/L of medium), 1 (7.5 mg/L of medium), 2 (7.1
mg/L of medium), 5 (15.9 mg/L of medium), 11 (19.1 mg/L of medium), and 12 (9.0
mg/L of medium) were eluted at 4.7, 5.5, 5.8, 7.3, 7.6, and 7.9 min, respectively.

Gradient condition for AN9248.4 deletant:

50 to 68 % B from 0 to 5 min, 68 to 68 % B from 5 to 20 min, 68 to 100 % B from 20 to
23 min ,maintained at 100 % B from 23 to 25 min, 100 to 50 % B from 25 to 27 min, and
re-equilibration with 50 % B from 27 to 29 min. Compound 9 (28.8 mg/L of medium), 12
(1.9 mg/L of medium), and 7 (3.7 mg/L of medium) were eluted at 7.2, 7.9, and 8.0 min,
respectively.

Gradient condition for AN9249 4 deletant:

50 to 68 % B from 0 to 3 min, 68 to 70 % B from 3 to 20 min, 70 to 100 % B from 20 to
23 min, maintained at 100 % B from 23 to 25 min, 100 to 50 % B from 25 to 27 min, and
re-equilibration with 50 % B from 27 to 29 min. Compound 12 (17.1 mg/L of medium)
were eluted at 7.6 min.

Gradient condition for AN9253 .4 deletant:

55t0 57 % B from 0 to 2 min, 57 to 62 % B from 2 to 12 min, 62 to 100 % B from 12 to
17 min, maintained at 100 % B from 17 to 19 min, 100 to 55% B from 19 to 21 min, and
re-equilibration with 55 % B from 21 to 23 min. Compound 8 (21.7 mg/L of medium)
and 7 (32.3 mg/L of medium) were eluted at 5.1 and 9.3 min, respectively.

Gradient condition for AN9259 .4 deletant:

0% B from 0 to 5 min, 0 to 100 % B from 5 to 35 min, maintained at 100 % B from 35 to
40 min, 100 to 0% B from 40 to 45 min, and re-equilibration with 0 % B from 45 to 50
min. Compound 3 (5.1 mg/L of medium) was eluted at 5.1 min.

Gradient condition for AN11205.4 deletant:
The gradient system was same with that applied in AN9253.4 deletant. Compound 11
(11.9 mg/L of medium), 6 (21.3 mg/L of medium), and 10 (7.1 mg/L of medium) were
eluted at 7.6, 8.0, and 8.4 min, respectively.

Gradient condition for AN11214.4 deletant:
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50 % B from 0 to 5 min, 55 % B from 5 to 7 min, 55 to 100 % B from 7 to 10 min,
maintained at 100 % B from 10 to 12 min, 100 to 50% B from 12 to 14 min, and
re-equilibration with 50% B from 14 to 16 min. Compound 5 (26.7 mg/L of medium) was
eluted at 7.3 min.
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Table S1. A. nidulans strains used in this study.

Fungal strain or

Gene mutation(s)

Genotype

Transformant(s)
L0O2026" pyrG89; pyroA4, nkuA::argB, riboB2, stcJ::riboB
L03270, LO3272, LO3273 AN8376.4A pyrG89; perA‘ZIg';g%jr:?f;pgngz’StCJ::”bOB;
L03284, LO3287 AN8377.4A pyrG89; pyro’*%g';‘;’;ﬁ?ﬁjpgngz’StCJ: *riboB;
L03239, LO3240, LO3241 ANS378.4A pyrG8o; pyrom&';“ﬁgiﬂ?i;pr;Eng’ steJ::riboB;
L3244, LO3245, LO3246 ANS8379.4A pyrG89; pyrom&';“ﬁ;iﬂ?i]ipr;fgm’ steJ::riboB;
L03250, LO3251 ANS380 4A pyrG89; pyroA4AIr1]I;u§:(;ir:g:i];cpr;l?ng, stcJ::riboB;
L03307, LO3308, LO3309 ANS381.4A pyrG89; pyr°A4A;';“§1:ir:g:i]iprﬁg&’ steJ:zriboB;
L0O3254, LO3255, LO3256 ANS382.4A pyrG8o; pyro’ﬁ;‘;“gﬁ?i%prxgm’ steJz:riboB;
L3448, LO3449, LO3450 ANS383.4A pyrG8o; pyro’ﬁ;g“ggirﬁi%pr;?gm’ steJz:riboB;
L03259, LO3260,L03261 ANS384.4A pyrG89; pymA‘k;'ggAgﬁr:?i%ngng’ stcJ:riboB;
L03264, LO3266 ANS385.4A pyrG89; pyroA4AIrlII;u?g:5:ir:ggi%pr;Eng, stcJ::riboB;
LO3311, LO3314 AN11077.4A pyrG8s; pyroﬁﬁ'f‘fﬁ;ﬂ?%gﬁ?’ steJ::riboB;
L03275, LO3277 AN11085.4A pyrG89; pyro%g‘ff’gé;é;?iif&br%m’ steJ::riboB;
L03279, LO3280, LO3281 ANS387.4A pyrG8o; pymMA%%Ag;irﬁi}pr;Eng’ steJz:riboB;
LO4011, LO4012 ANO244 4A pyrG89; pyroA4AIr1]k9u§:;ir:ggi%pr;tr)ng, stcJ::riboB;
LO4016, LO4017, LO4018 AN9245 4A pyrGas; pyr°A4A;k9”2A4:5:iﬁ%p@?&m steJ::riboB;
L03829, LO3830, LO3831 ANO246.4A pyrG89; pyr°A4A;k9“2A4:6:ir:g:i]ipr;'?ng’ steJ::riboB;
LO3824, LO3825, LO3826 AN9247.4A pyrG89; pyr°A4A§k9“2A4:7:ir:g:i]ipr;Eng’ steJ::riboB;
LO3819, LO3821 ANO248 AA pyrG89; pyroA4AIr1]k9u2/-‘\‘:éir:gii%pr;tr)ng, stcJ::riboB;
LO3814, LO3815, LO3816 AN9249 4A pyrG89; pyrom&";ﬁ;iﬁ?i;pr;Eng’ steJ::riboB;
L03809, LO3810, LO3811 AN9250.4A pyrG8s; pymAa;";gg%%i%pr;Eng’ steJ::riboB;
LO3804, LO3805, LO3806 ANO251.4A pyrG8s; pyr°A4A§k9”2A5:1: ir:%i%pr;?gm’ steJ::riboB;
L03799, LO3800, LO3801 AN9252.4A pyrG8s; pymMAIrlIkg“ZAS:Z:irﬁi%pr;Eng’ steJ::riboB;
LO3794, LO3795 ANO2534A pyrG89; pyroA4AIr11k9u2/-;:3:ir:gii%pr;tr)ng, stcJ::riboB;
L03790, LO3791 ANO254.4A pyrG89; pyroA4AIr11k9u2/-;:;ir:gii%pr;tr)ng, stcJ::riboB;
L0O3784, LO3785, LO3786 ANT1214.4A pyrGas; pyroﬁg'f‘f;ﬂ?i;fg;%Bz’ steJ::riboB;
L0O3540, LO3541 AN11205.4A pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::riboB;
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LO3603, L03604, LO3605
LO6199, LO6200, LO6201
LO3434, 103435
L0O3458, L03459, LO3460
L0O3453,L03454, LO3455
L0O3289, L03290, LO3291
LO3463,L03464, LO3465
LO3438, 03439, LO3440
L0O3443,L.03444, LO3445

L0O3303, L03304, LO3305

AN9256.4A

AN11647.4A

AN9257.4A

AN11217.4A

AN11206.4A

AN9259.4A

AN11648.4A

AN9260.4A

AN9261.4A

ANR8142.4A

AN11205.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN9256.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN11647.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN9257.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN11217.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN11206.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN9259.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN11648.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN9260.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN9261.4::AfpyrG

pyrG89; pyroA4, nkuA::argB; riboB2, stcJ::

AN8142.4::AfpyrG

riboB;
riboB;
riboB;
riboB;
riboB;
riboB;
riboB;
riboB;
riboB;

riboB;

% LO2026 which carries stcJA and nkuAA was used as the parental strain for generating deletants in

this study.

S9



Table S2. Primers used in this study

primer

Sequence (5'—3")

AN8376.4P1
ANg376.4P2
ANg376.4P3
ANR8376.4P4
ANS8376.4P5
AN8376.4P6

GTG GCT GAT CGG TAT GAG G

AGT TGT TAT GCA GTG CAG TCG

CGA AGA GGG TGAAGA GCATTG TTC TTT TGT AGC GGG TTT CG
GCATCA GTG CCT CCT CTC AGA CAG GAT GCC ATATGA CGATTG ACC
GAG TGC ACAAGG CTCTAC AGG

GGATCC CTT TTT CAT GAC ACC

AN8377.4P1
ANR8377.4P2
ANR8377.4P3
ANR8377.4P4
ANR8377.4P5
ANR8377.4P6

GTT TCT TGG GCT GAT TTT GC

TGC ATC CAT TTT CTC ACT GC

CGA AGA GGG TGAAGA GCATTG CGC ACC CTA GAAGACAAAGC
GCATCA GTG CCT CCT CTC AGA CAG TCC CCA GAT AAG CTC AGT GC
ACG GAT ACG GCAACACTACC

GAT GGG CCA GCA GAT ATG AC

ANR8378.4P1
ANR8378.4P2
AN8378.4P3
ANRg378.4P4
ANR8378.4P5
ANg378.4P6

AAG CAG CTC CCA GAAAGA AAG

AAT GAG GAT ATG GGC TCT GC

CGA AGA GGG TGAAGA GCATTG AGC TCC ATG CTT GAA AAT GC
GCATCA GTG CCT CCT CTC AGA CAG GGG CCATGT ATA CCC TAATGC
CCT GGAACCAGATCAAGAGC

CAT TGG CAG ACT CAT GAT ACG

AN8379.4P1
ANR8379.4P2
AN8379.4P3
ANR&379.4P4
ANR8379.4P5
ANS8379.4P6

GCAGGACCCTTCAITCTIGC

GCC ATG TAA CAG AAT CCATCC

CGAAGA GGG TGAAGA GCATTG CAA GCT GAT TTG TCC CAT CC
GCATCA GTG CCT CCT CTC AGA CAG TCT CTG TAT GCC CGA GTT CC
GGC AGG TCATCT AGC ATT GG

CGG TAA CAG TTG GGT ACATGG

ANg380.4P1
ANg380.4P2
ANg380.4P3
ANRg380.4P4
ANS8380.4P5
AN8380.4P6

AGATGT CCG GCATTA GCAAC

TTC AGG AGC CTT GAG CGT AG

CGA AGA GGG TGA AGA GCATTG CGT AGT TGA TGC GTC GAA AG
GCATCA GTG CCT CCT CTC AGA CAG CAG GTG TGC AAA CAAAAA GG
GGC CAT GAA GGA GAAATG G

CCA GGT TCT AGG CTC AGA GG

ANR8381.4P1
ANGE8381.4P2
ANR8381.4P3
ANRg381.4P4
ANR8381.4P5
ANRg381.4P6

GAA GCT CTCAGATGC TAC TG

CCA GTG ATA GGA CAC GTT AAG

CGA AGA GGG TGAAGA GCATTG CTATGA CCG ACG GTT CTAAC
GCATCA GTG CCT CCT CTC AGA CAG GAA CCT TGT GACTGAATTATG C
CTAACT TTG CTT GTA GTG CTG

GACTITCGATCGTGG CTTTTG

ANE8382.4P1
ANR8382.4P2
ANg382.4P3
ANRg382.4P4
ANR8382.4P5
ANg382.4P6

TGG GCA GGATTATGA AGT CG

GAA GTC GTC CTA CCC GAACC

CGA AGA GGG TGA AGA GCATTG GGA ATG CCC TAT GAT TTT GC
GCATCA GTG CCT CCT CTC AGA CAG AAATGT GAG GGA GTG ATG TGC
ACAATT CGAAGC TGAAAC GC

TTT GAA GCAAAAAGG GAA CC

ANRg383.4P1
ANR8383.4P2
AN&383.4P3
ANRg383.4P4
ANR&383.4P5
ANS8383.4P6

CGGTTITTTAGTT GGG TTT CG

ATC TTG AGA ACG GCT TGT GC

CGA AGA GGG TGA AGA GCATTG GCC TGT ATA GGG CAAAGT GC
GCATCA GTG CCT CCT CTC AGA CAG AGT ATT TAG TGC CTA TCC TCG
TAA CAACGATGC TGG TTT GG

CAT ACT AAG CAG CGC AAT GG

ANRg384.4P1
ANRg384.4P2
ANRg384.4P3

AAG CTC AAG AGG GGT TAC TGC
CAA GAATCC CCAACC TAT TCC
CGA AGA GGG TGA AGA GCATTG GCA CTC ATC ACG GAG AGA CC
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ANRg384.4P4
ANg384.4P5
ANR8384.4P6

GCATCA GTG CCT CCT CTC AGA CAG TTC GGT CCGAGC TGTTTATC
CAT ATA GAG GCC GCAAGA CC
CAG AAA GGC CGA GAA CAAAG

AN8385.4P1
ANR8385.4P2
ANR8385.4P3
ANR8385.4P4
ANS8385.4P5
ANRg385.4P6

GGG GCC TCA ATG TAG ATT CC

GTT GAA TTC GGC GAT GAG AC

CGA AGA GGG TGA AGA GCATTG GGG GAA CGATCT CAGAAG TG
GCATCA GTG CCT CCT CTC AGA CAG ATT GAT ACC ACG CAC CTT CG
GAG ACC CCG GTT CTAAGC TC

AGG ATG GCG TCA CAA GCT AC

AN11077.4P1
AN11077.4P2
AN11077.4P3
AN11077.4P4
AN11077.4P5
AN11077.4P6

AGA AGG CGC TGT AGG TAT CG

CGC ACT CAG GAAACT CAAGG

CGA AGA GGG TGA AGA GCATTG TCG GTT CGA GCT TCT GTA GG
GCATCA GTG CCT CCT CTC AGA CAG AGA GCCTTG CAT TTG TAT TCG
GGA ATG AAAAGG CCT GAACC

GAC CGA GAA GACAAC CTT GG

AN11085.4P1
AN11085.4P2
AN11085.4P3
AN11085.4P4
AN11085.4P5
AN11085.4P6

GAG CCT TGC ATT TGT ATT CG

GTC GTT CAA GCC GTA GTT AGG

CGA AGA GGG TGA AGA GCATTG GAC CGA GAA GACAAC CTT GG
GCATCA GTG CCT CCT CTC AGA CAG GCG CGT ATA GAC CTG AGA CAC
CCT TGT ACC AGG AAATGC AAC

GGG ATG TGT CGC ATT CTA GTC

ANRg387.4P1
ANRg387.4P2
ANS8387.4P3
ANRg387.4P4
ANR&387.4P5
ANS8387.4P6

GCT GGAACG GTTACATCT GC

AGC GGC TCA GAC TAC AAT GG

CGA AGA GGG TGAAGA GCATTG TGA TGT CTT TCG ATG CTT GC
GCATCA GTG CCT CCT CTC AGA CAG GGG AGG GGT ATT GTC TCA GG
TAC TAA CCT CTG CCG GCT TG

GCAACGTCATCT CCAAAT CC

AN9244.4P1
ANO9244.4P2
AN9244.4P3
AN9244.4P4
ANO9244.4P5
AN9244.4P6

GTT GCG GAT GAA GGAAACC

GCT CCACCAGCTTTAGCCG

CGA AGA GGG TGA AGA GCATTG CGATGC TAA CGT ACG GACC
GCATCA GTG CCT CCT CTC AGA CAG GCTTGATAG AGATCATTG
CCT GCATTC CCCAGAATGC

CCT GGT AGTTTG GCA CGC

AN9245 .4P1
AN9245.4P2
AN9245.4P3
ANO9245.4P4
AN9245 .4P5
AN9245.4P6

CCAAGT GGG CTG GCAATG TG

GTCCAGATCGAATACTGTGTG

CGA AGA GGG TGA AGA GCATTG CAA GTG AGC GTG AAT CAT CTT
GCATCA GTG CCT CCT CTC AGA CAG CGG GAA CTC GGC TAAAGC TGC
TTC AGT AAG CTC GTCACC AC

TTA CAAACG ACG GCA ACA GC

AN9246.4P1
AN9246.4P2
AN9246.4P3
AN9246.4P4
AN9246.4P5
ANO9246.4P6

GGT GCACCCTGT TAT TTT GC

GAA GTC ATC CTG CCA AAT GC

CGA AGA GGG TGA AGA GCATTG GGT AACAGC CCCTAC CTT CC
GCATCA GTG CCT CCT CTC AGA CAG ACA CAT GTC CTC GAT CAT GC
CTC GAC GTT GAG GTT TCA GC

ACT TGA GTATCC CGG AAT CG

AN9247.4P1
AN9247.4P2
ANO9247.4P3
AN9247.4P4
AN9247.4P5
ANO9247.4P6

CAATGC TGG GTT GAACTG C

AAC TCT GTA GCAATT TGC ATC G

CGA AGA GGG TGA AGA GCATTG GAA GGT AGG GGC TGT TAC CC
GCATCA GTG CCT CCT CTC AGA CAG GGC AGA TGG TCA GAT TAG GG
AGT CGG GGATCT TCT TAG CC

GCC CTG GAAGATTCTTTG C

AN9248.4P1
AN9248.4P2

CGG GCAAACAGA CAAATATCC
AAATTTTGT CAGACGACCTTCC
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AN92484P3
ANO9248.4P4
AN9248.4P5
AN9248.4P6

CGA AGA GGG TGA AGA GCATTG TCT CAT GGC ATT GAT TCT TCC
GCATCA GTG CCT CCT CTC AGA CAG GCT GTCTTC TGT CCG CTATTG
AAT ACC GGT TAG AAG CGA AGC

GGC TGAAGG ATC TCC AAT ACC

AN9249.4P1
AN9249.4P2
AN9249.4P3
AN9249.4P4
AN9249.4P5
ANO9249.4P6

CGA GGAACA GAAGGCTGT G

TTG CGC TAT CGT CTC AAG C

CGA AGA GGG TGA AGA GCATTG GGAAAT CCCATG CACTACG
GCATCA GTG CCT CCT CTC AGA CAG GGC TCA CAG ATG ATG GAA CC
GGG GTT CAAGTCAGGATG C

TGG GAATTG AACTCG TCT CC

AN9250.4P1
AN9250.4P2
AN9250.4P3
AN9250.4P4
AN9250.4P5
AN9250.4P6

GCAAGAAGG CAG GAAATA CG

AGA GAC AAG CGA GGC TAT GG

CGAAGA GGG TGAAGA GCATTG CCAATG AGT TGCAAAACA CG
GCATCA GTG CCT CCT CTC AGA CAG ACC GGC GAG GTG TAT GTATG
CAA GGA GGAAGT TCG GGAAG

AGA GGT CAT CCCAAGATT GC

AN9251.4P1
ANO9251.4P2
AN9251.4P3
AN9251.4P4
ANO9251.4P5
AN9251.4P6

CAGCTGTTG GAG TTTTTC AGC

TCA GCG CAAAAGACAAAGC

CGA AGA GGG TGAAGA GCATTG TCC TCAACT TTC GTG TTT TGC
GCATCA GTG CCT CCT CTC AGA CAG ACA CCCTTC CCT CAT AGC AG
TGT GACTCG TCC GACTTG AC

TGA ATA CTT CGC CGT GTG AC

AN9252.4P1
AN9252.4P2
AN9252.4P3
ANO9252.4P4
AN9252.4P5
AN9252.4P6

CAC ATG AAC CAG GCACTAGC

GCG GTC GTT TTATCAAGT GC

CGA AGA GGG TGAAGA GCATTG AAG CCA GCGAAACTGTTG AC
GCATCA GTG CCT CCT CTC AGA CAG GCACGC CTT TCC AAAATA AG
CGTATT TCC TGC CTT CTT GC

ATC TTT GCA AGT GGC CAG AG

ANO9253.4P1
AN9253.4P2
AN9253.4P3
ANO9253.4P4
AN9253.4P5
AN9253.4P6

AACGGTTTG CTT CTGACA CC

CGG CAG TAC TCA CAA CAT GC

CGA AGA GGG TGA AGA GCATTG CGG TCA GGG ATA TTC ATA GGC
GCATCA GTG CCT CCT CTC AGA CAG TGG CCT TTG AGA ATG AGA CC
TTG GTC GTT GGT GAA AAT AGG

GGA CTG CAGAAG CAGTTG G

AN9254.4P1
AN9254.4P2
ANO9254.4P3
AN9254.4P4
AN9254.4P5
ANO9254.4P6

GTG GTA GCA CTC GAC TGA CC

TTC AGC ATT ACG GCT CTG C

CGA AGA GGG TGA AGA GCATTG CTA GCG AGA CGG CTA CAA GG
GCATCA GTG CCT CCT CTC AGA CAG CGG TTA CTC TGG AAC CAT GC
CAG GAGACG CAAACAATT CC

GTC CGC ATATTC AGG AGA CG

AN11214.4P1
AN11214.4P2
AN11214.4P3
AN11214.4P4
AN11214.4P5
AN11214.4P6

TGA AGG AAC TGG GTT TGT CC

CTC AGC AGA GGA GCAAGAGC

CGA AGA GGG TGAAGA GCATTG CCC TTT GGC TCC TAA TAT CG
GCATCA GTG CCT CCT CTC AGA CAG TCA CTATAC CCG CCTTGA CC
TGT AAC TGATTC AAT CCCATG C

AGA CAT ATG GGG CCT TTG C

AN11205.4P1
AN11205.4P2
AN11205.4P3
AN11205.4P4
AN11205.4P5
AN11205.4P6

AACTTT CTG CGC GCCTACC

CTC GACTTG ATATCT CCG TG

CGT CAG ACA CAG AAT AACTC TGT ACC TGT CAT AGC ATT AAG
GCATCA GTG CCT CCT CTC AGA CAG TCA GCCAGG AGGAGATCG AG
TCG CTG TCA CCT TCACTATG

TAG GGT ACT GTT GGT GCA AG

AN9256.4P1

TCG AGT CCATTT TGG CCAAG
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AN9256.4P2
AN9256.4P3
AN9256.4P4
AN9256.4P5
AN9256.4P6

CAC GCCATG ATC ATCAGA G

CGT CAG ACA CAG AAT AACTC CAG CAT GCCGACTCCAAGG
GCATCA GTG CCT CCT CTC AGA CAG CAG TAAAGC CAG CCATCAATG
CAG TAC CAC GTC CCT TAG AA

GAG GTTTTAACG GAG GTTTTG

AN11647.4P1
AN11647.4P2
AN11647.4P3
AN11647.4P4
AN11647.4P5
AN11647.4P6

AGT CGT CCT CGG CTTTCAC

GTG TGC AGG AAAAAC CACAC

CGA AGA GGG TGAAGA GCATTG TCT CCG TGT TGCACATCAAC
GCATCA GTG CCT CCT CTC AGA CAG CCA GAT CAT CAACCACCTG
CCAATG AGC AAG GCATCG TG

CTC CAG CACTAG CCAGAAG

AN9257.4P1
ANO9257.4P2
AN9257.4P3
AN9257.4P4
ANO9257.4P5
AN9257.4P6

TGG TTG ATG ATC TGG ACA GC

ACGAGGACT TGCAAAAGAGC

CGA AGA GGG TGA AGA GCATTG GGAATG TTT GCG CAA CTA GC
GCATCA GTG CCT CCT CTC AGA CAG GGG TGG GAAATC AGG AAAAG
ACA GACTGCTCT CCC TAC CG

GACTGCTCACGACACTGCAC

AN11217.4P1
AN11217.4P2
AN11217.4P3
AN11217.4P4
AN11217.4P5
AN11217.4P6

AAGACG TCG GTC TCCATG AC

TGC TGG AGA CCT GGA GAT TC

CGA AGA GGG TGAAGA GCATTG TCATCG CAT GTAACC ACA GG
GCATCA GTG CCT CCT CTCAGA CAG CTTGTC TCG TGG CTTTTT CG
CGA CTG GTG CTG TTG TAT GC

GTG GTTTTT CCT GCA CAC G

AN11206.4P1
AN11206.4P2
AN11206.4P3
AN11206.4P4
AN11206.4P5
AN11206.4P6

GGT CGATCATGA CAATCA CG

CAT ACC TAG GCT GTG CAT GG

CGA AGA GGG TGA AGA GCATTG CCT TGC TAT GTG CAT CAA CG
GCATCA GTG CCT CCT CTC AGA CAG TCA GAA CAG GCT GGAATG TG
GGC TGAAGC TGCTTATCG TC

CTA GTG AGC CGG CTT CAAAC

AN9259.4P1
AN9259.4P2
AN9259.4P3
AN9259.4P4
AN9259.4P5
AN9259.4P6

GGA GAT ATT GCAAAG CACACC

ACG CACTGCACT GTG TAT CC

CGAAGA GGG TGAAGA GCATTG CGG CAATCATGCATCTAGG
GCATCA GTG CCT CCT CTC AGA CAG CTA GAT CGC TGG GAA GGT TG
ACG TCT GGA CTT GGG ATG AG

CTT GTG TCT TGG AAG CAT CG

AN11648.4P1
AN11648.4P2
AN11648.4P3
AN11648.4P4
AN11648.4P5
AN11648.4P6

GCC CAC CAT AAT GTC AAAGC

GCA GGT TCT GCG GTT ATA CG

CGA AGA GGG TGAAGA GCATTG TTT CGATCC GTT CAT CTT CG
GCATCA GTG CCT CCT CTC AGA CAG CCC GAT TGC TTC TTG TAT GC
GGC GCT GATTAGTGTTTC G

ATT TAC AGA GGC CCT GTT GG

AN9260.4P1
AN9260.4P2
AN9260.4P3
AN9260.4P4
AN9260.4P5
AN9260.4P6

TCA GGA GAA GCT TTG GAA GG

GAT TTG CCA GCAACCATC C

CGA AGA GGG TGAAGA GCATTG TTG GCA CAATAG GCAATC G
GCATCA GTG CCT CCT CTC AGA CAGATATTT ACG CCCAAATCATGC
ACTTGATCC TCG GGTTTT CC

TCA GCATGATCG CCTAACC

ANO9261.4P1
AN9261.4P2
AN9261.4P3
ANO9261.4P4
AN9261.4P5
AN9261.4P6

TGG AAT CGG TTT GTC ATG G

GGC GTA CGA TGT AGA TCA GG

CGA AGA GGG TGA AGA GCATTG CTT CTG TAA CCG CGT TGT CC
GCATCA GTG CCT CCT CTC AGA CAGTCAATT AACACC CTG CGATTC
AGG GCAAAG GACATATCA CG

TTC CTG ACC AAG GAT TCA GAC
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ANS8142.4P1 ACC AGT ATG CCA AAAACA AGG
AN8142.4P2 CCC GAT TGT CCA TAG TAT TCG
AN8142.4P3 CGA AGA GGG TGA AGA GCA TTG TAC CAC CTC GCA ATG TCT AGC
AN8142.4P4 GCA TCA GTG CCT CCT CTC AGA CAG TGT ACG TTT GTG GCATTT GG
ANS8142.4P5 GCT CGT AGG ACC ACA CAA GG
ANS8142.4P6 GGA AGA CCGTTT GTT GAA CG
Internal primer Used for diagnostic PCR
PyrGR CGG GAG CAG CGTAGATGC C
PyrGF GAG TTA TTC TGT GTC TGA CG

Blue and red sequences are tails that anneal to the A. fumigatus pyrG fragment (AfpyrG)
during fusion PCR.
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protoaustinoid A (4)
Table S3. NMR data for compound 4 (400 and 100 MHz in CDCl5)

Position 6 H (J in Hz) 6C
1 H,: 0.66, td 38.3, CH,
(13.2,4.0)
Hg: 1.50, m
2 1.50, m 26.9, CH,
3 3.11,dd (11.2,4.4) 78.3, CH
4 — 38.3,C
5 0.56, dd (6.0, 2.0) 54.4, CH
6 1.55, m 18.2, CH,
7 Hy: 2.24,td (14.0, 4.0) 33.1, CH,
Hg: 2.13, dt (14.0, 3.2)
8 — 47.0,C
9 0.56,dd (12.4,3.2) 51.9,CH
10 — 37.5,C
11 H,: 1.60, m 37.7, CH,
Hg: 1.92, dd
(12.4,3.2)
12 1.21,s 17.6, CH;
13 0.78, s 15.9, CH;
14 0.73,s 15.5, CH;
15 0.94, s 27.8, CH;
' H,: 4.82, brs 112.0, CH,
H,: 5.29, brs
2' — 146.8, C
3 — 52.2,C
4 — 209.4, C
5! 3.91,q(6.4) 62.5, CH
6' — 204.1,C
7 — 73.0,C
8' — 169.2, C
9 1.37,s 21.4, CH;
10’ 1.19, s 6.5, CH;
-OCH; 3.67,s 52.0, CH;
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s
preaustinoid A4 (6)
Table S4. NMR data for compound 6 (400 and 100 MHz in CDCl5)

Position 3 H (J in Hz) 53¢ HMBC* Cosy NOESY
1 6.73,d (10.0) 1472,CH  3,4,5,6 H-2 H-2, H,-7
2 6.01,d (10.0) 118.8, CH 3,5 H-1 H-1
3 — 164.2, C
4 — 85.7,C
5 — 45.5,C
6 1.60, m 27.4,CH, 1,5,7 H,-7 Hr7, Her12,
H;-15
7 e 4‘;t (136 273, CH, 56,812 H6,Hg7  Hel, Hys6, Hye?
Hp:1.04, dt (13.6, H,-6, H,-7,
p 36) 8,12 H,-6, Hy-7 HA12
8 — 45.6,C
9 — 135.3,C
10 — 129.5,C
11 H,:2.86,d (144)  43.0,CH,  9,10,3.4  Hyll Hy 1133 _133'13’
Hp;:2.28, dd (14.4, 8,9,10,2,  Hll, H,-11, Hy-12,
1.6) 3,49 H;-13 H;-9'
12 1.39's 24.0,CH;  7,8,9,10,7' Hx-6, 17,
Hy-11
13 1.55,d (1.6) 152, CH, 5,9,10 Hg-11 H,-11, Hy-14
14 1.24,s 23.0, CH; 4,5 H;-13
15 1.35,s 25.7, CH, 4,5 H,-6
I H,: 5.90, brs 109.6,CH,  2.,3.7 Hy-1'
Hy: 5.34, br s 2,3, 7 H,-1', Hy-9'
2 — 146.5,C
3 — 54.9,C
4 — 211.1,C
5 — 201.3,C
6 — 92.9,C
7 — 65.8,C
8 — 169.5, C
9 1.27,s 163,CH;  11,2,3, 4 HZ'Il{i_’ 1%?'1 ’
10 2.02,s 26.7, CH, 5,6 H;-9'
-OCH; 3.70, s 54.9, CH, 8
-OH 4.68, bs

*: HMBC correlations are from proton(s) to the indicated carbon.
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11B-hydroxyisoaustinone (8)
Table S5. NMR data for compound 8 (400 and 100 MHz in DMSO-dy)

15

PO:“‘) 8 H (J in Hz) §C HMBC® COSY NOESY
1 6.55,d (10.0) 148.1, CH 3,4,5, 14 H-2 H-2
2 5.97,d (10.0) 117.9, CH 3,5 H-1 H-1
3 — 163.4,C
4 — 85.6, C
5 — 45.2,C
6 H,: 1.50, m 26.2, CH, 5 Hy-6, Hy-7
Hg: 1.74, td (14.0, H,-6,
g 36) 1,4,5,9, 10 ings Hi-12
7 H,: 1.45, m 26.2, CH, 5,6 H,-6, Hg-7
Hy: 2.73, td (14.0, H,-6,
B 3.6) H,-7 Hs-12
8 — 40.3,C
9 — 139.7, C
10 — 131.3,C
11 4.25,d (4.8) 7a1,c0 O 10’41,3’ 2235 opn H;-13, OH-11
12 1.46, s 23.4, CH, 7,8,9,7 HﬁOéHITBl 7
13 1.54, s 13.8, CH;, 5,9,10 H-11, H;-14
14 1.26, s 22.8, CH, 4,5,15 H;-13
15 1.30, s 25.7, CH, 4,5,14
‘ . 108.9, o ‘
1 H,: 5.03,brs chs 2,3, 4.7 Hy-1
Hy: 5.15, brs 2,3,4,7 H,-1', H5-9'
2 — 1443, C
3 — 61.8,C
4 — 210.3,C
5 437,q(6.4) 77.0, CH 4,6, 10° H;-10' H;-10'
6 — 90.8, C
7 — 65.8,C
8 — 172.4,C
9 1.18, s 13.2, CH, 11,2, 3, 4' Hy-1'
10 1.13,d (6.4) 13.0, CH 5.6 H-5' H;-5', OH-6'
6'-OH 6.68, bs — 4,6,7 H;-10'
11-OH 5.66, d (4.8) — 9,11,3 H-11 H-11, H;-12,
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15

preaustinoid A5 (10)
Table S6. NMR data for compound 10 (400 and 100 MHz in CDCl3)

Position § H (J in Hz) 5C HMBC* COSY NOESY
1 6.34, d (10.0) 146.5, CH 3,4 H-2 H-2
2 6.02, d (10.0) 119.2, CH 3,4,5 H-1 H-1
3 — 164.2, C
4 — 85.7,C
5 — 45.5,C
6 1.59, m 26.6, CH, 57,8 H,-7 H,-7
7 H,: 2.00, td (14.0, 1.6)  24.5, CH, 6,8 H,-6, H-7 H,-6, Hy-7
Hy: 1.79, dt (14.0, 3.6) 6,8, 12 H,-6, H-7  Hy-6, Hy-7, Hi-12
8 — 472,C
9 — 136.1,C
10 — 131.0,C
11 H,:2.00,dq(14.4,12) 40.6,CH, 9,10,3,4'  Hg-11,Hs13 Hy-11, Hy-9'
Hg: 3.05, d (14.4) 8,9, 10,23, 9" Hy-11 H,-11, Hy-13, H;-9'
12 148, s 21.7, CH; 7,8,9,7' Hy-7
13 1.69, d (1.2) 15.2, CH; 5,9,10 H,-11 Hg-11, Hy-14
14 1.25,s 23.1, CH; 4,5 H;-13
15 1.36, s 25.8, CH; 4,5
i H,:5.15,s 108.1, CH, 2,37 Hy-1',
H,:5.36, s 3,7 H,-1',H;-9'
2! — 149.6, C
3 — 50.1, C
4 — 92.2,C
5 — 202.6, C
6 — 207.4,C
7 — 71.5,C
8' — 167.7, C
9 1.06, s 16.3, CH, 11,2, 3, 4' Hg-11, Hy-1', Hs-10'
10" 221, 28.2, CH; 45 H;-9'
OCHj 3.76, s 52.4, CH; 8
OH 4.56, bs 3,45

% HMBC correlations are from proton(s) to the indicated carbon.
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0~ o g
(5'R)-isoaustinone (12)
Table S7. NMR data for compound 12 (400 and 100 MHz in CDCl5)

15

Position 8 H (J in Hz) 5C HMBC® COSY NOESY
1 6.53,d (10.0) 146.7, CH 3,4,5,6 H-2 H-2
2 6.02, d (10.0) 119.4, CH 3,5 H-1 H-1
3 — 164.0, C
4 — 85.9, C
5 — 45.6,C
6 1.62, m 27.1,CH, 1,2,5,7,9,10 H,-7 Hy-7
7 H,:2.60,td (13.6,44) 262,CH, 6,812, 7 Hy-6, Hy-7 Hy-6, Hy-7
Hg: 1.80, dt ( 13.6, 3.6) Hy-6, Hy-7 Hy-6, Hy-7
8 — 415,C
9 — 136.5,C
10 — 129.5,C
3,8,9, 10,
11 H,: 2.89, d (14.4) 429,CH, 510 Hy-11 H3-9', Hy-11, Hy-13
Hp: 2.28, dd (14.4, 2.0) % 10;,2’3’ H,-11,Hy-13  Hy-12, He-11
12 1.43, d (0.8) 22.2, CH; 8,9,7 Hy-11
13 1.57, d (1.6) 15.2, CH; 5,9, 10 Hy-11 H,-11
14 1.24, s 23.1, CH; 4,5
15 1.37,s 25.7, CH; 4,5
ik H,: 5.27,d (0.8) 108.9,CH, 11,23, 47 Hy-1'
Hy: 5.30,d (0.8) 11,23, 4,7 H,-1' H;-9'
2 — 147.3,C
3 — 55.6,C
4 — 214.0,C
5 4.46, q (6.8) 84.5, CH 6,8 Hi-10' Hi-10'
6 — 90.7, C
7 — 64.5,C
8 — 172.1,C
9 1.26,'s 14.8,CH;  2.3,4,11 Hy-1'
10" 1.15,d (6.8) 18.1, CH, 5.6 H-5' H-5'
OH 2.96, bs —

% HMBC correlations are from proton(s) to the indicated carbon.
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neoaustinone (13)

Table S8. NMR data for compound 13 (400 and 100 MHz in CDCl;)

Positon & H (J in Hz) 5C HMBC® CoSY NOESY
1 6.42,d (9.6) 1474,CH  3,4,5,6 H-2 H-2, H,-7
2 5.95,d (9.6) 118.6, CH 3,5 H-1 H-1
3 — 164.8, C
4 — 86.1,C
5 — 455,C
6 H,: 1.63, m 25.9, CH, 5 Hy6, -7 H-1, Hy-6, Hy-7, H-5'
Hy:1.86,td (12,8, 1,4,5 H,-6, Hy-7 H,-6, H-11
3.6)

7 1;6) 2814 (128, e 3 cH, Hy6,Hy7  H-1,Hg7, H-S'

Hy:1.72, dt (12.8, 55 16, 17 M6 17
3.6)

8 — 40.3,C

9 — 142.0, C

10 — 1345, C

11 5.16,dt(6.8,44) 67.6,CH 9,10, Hy-1' Hy-13, Hy-1'

12 1.62, s 304,CH;  7,8,9,7 Hy-1'

13 1.83,s 155,CHy;  5,9,10 H-11

14% 1.40, s 232,CH;  4,5,15

15% 1.40, s 256,CH; 4,5, 14

I Iﬁfd?i’.f)d 347,CH,  9,11,2,7  H-11,Hgl' H-11, Hy- 1!

Hy: 3.23 dd . , ,
(4.0, 4.4 11,23 H-11, Hy-1 H-11, Hy-1

2 — 169.9, C

3 — 137.2,C

it — 203.4,C

5 4.70,q (6.4) 794,CH 4.6, 10 Hy-10 Hy-7, Hy-10'

6 — 85.4,C

7 — 61.6,C

g — 173.0, C

9 179, brs 84,CH; 2,34 Hy-1'

10 1.47,d (6.4) 15.2, CH, 5,6 H-5' H-5'

6-OH 3.61,s
11-OH 1.92d (6.8)

% HMBC correlations are from proton(s) to the indicated carbon.
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15

preaustinoid A3 (5)

5
isoaustinone (7)

15
austinolide (9)

15
austinoneol A (11)

Table S9. '"H NMR data for compound 5, 7, 9, 11 (400 MHz in CDCls)

6 H (J in Hz)
Position 5 7 9 11
1 6.36,d(9.6) 6.57,d (10.0) 6.70, d (10.0) 6.41,d (10.0)
2 6.03, d (9.6) 6.02,d (10.0) 6.06, d (10.0) 6.04,d (10.0)
3 _ _ _ _
4 _ _ _ _
5 _ _ _ _
6 H,:1.53 m 1.62, m H,: 1.62, m 1.58, m
Hg: 1.52,dd
Hg: 1.61 m (i4.0, 36)
7 H,: 2.04, dt H,: 2.576, td H,: 3.03, td 236, m
(14.8, 3.6) (13.2,4.8) (14.0, 3.6) o
Hg: 2.66, td Hg: 1.81, dt Hg: 1.72, dt Hg: 1.75 dt
(17.6, 3.6) (13.2, 3.6) (14.0, 3.6) (14.0, 4.0)
8 _ _ _ _
9 _ _ _ _
10 — — — —
11 H,: 2.21, dd H,: 3.20,d H,:2.95,d
(144,1.2) H: 2.88, d (144) (16.4), (14.8)
Hp: 2.95,d Hg: 2.27, dq Hp: 2.40, dq Hp: 1.97,dq
(15.6) (144, 1.6) (16.4,1.2) (14.8, 1.6)
12 148, s 1.42,s 1.37,s 1.40, s
13 1.49, s 1.56, d (1.6) 1.67,d (1.2) 1.65,d (1.6)
14 1.22,s 1.24,s 1.25,s 1.36, s
15 1.36,s 1.37,s 1.38, s 1.23,s
1' H,.: 4.99, d (1.0); H,: 5.25,d (1.0); H,:5.33,d(1.4); H,:5.00,brs;
Hy: 5.49,d (1.0) Hy: 5.23,d(1.0) Hy: 5.60, d (1.4) Hy: 5.24,brs
o _ _ _ _
3! _ _ _ _
4 — — — 3.68, s
5 — 4.28,q(6.4) 4.40, q (6.4) —
6 _ _ _ _
7 _ _ _ _
Q' _ _ _ _
9' 1.50, s 1.30, s 1.66, s 1.33,s
10' 1.20, s 1.28,d (6.4) 1.28,d (6.4) 3.70, s
OCH; 3.76,s — — —
OH 2.90, brs 2.72,brs 3.62,brs
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15

preaustinoid A3 (5)

5

isoaustinone (7)

Table S10. '*C NMR data for compound 5, 7, 9, 11 (100 MHz in CDCl;)

15

austinolide (9)

15
austinoneol A (11)

dC

Position 5 7 9 11
1 145.9, CH 147.0, CH 147.1, CH 146.6, CH
2 119.7, CH 119.2, CH 119.5, CH 119.2, CH
3 163.9,C 164.1,C 164.2,C 164.2,C
4 85.7,C 85.9,C 86.0, C 85.7,C
5 454,C 45.6,C 46.0,C 45.5,C
6 26.2, CH, 27.0, CH, 27.0, CH, 26.4, CH,
7 24.6, CH, 26.0, CH, 25.6, CH, 24.4, CH,
8 47.0,C 40.9,C 41.7,C 46.0,C
9 136.2,C 136.0,C 134.2,C 136.9,C
10 131.9,C 129.7,C 140.0, C 130.7,C
11 41.1, CH, 42.5, CH, 41.9, CH, 36.1, CH,
12 25.9, CH; 22.2, CH; 22.9, CH; 20.9, CH;
13 15.5, CH; 15.1, CH; 15.4, CH; 15.3, CH;
14 22.9, CH, 23.1, CH, 22.9, CH; 25.8, CH;
15 25.9, CH; 25.7, CH; 25.9, CH; 23.1, CH;
1' 113.9, CH, 108.1, CH, 115.0, CH, 107.4, CH,
2' 143.8, C 146.2,C 134.4,C 148.4,C
3 51.1,C 55.2,C 83.8,C 46.5,C
4 206.1, C 212.4,C 171.5,C 82.6, C
5 78.1,C 76.3, CH 79.1, CH —
6' 203.6, C 90.6, C 80.8, C 2104, C
7 71.8,C 66.1, C 63.1,C 69.1,C
8 168.8, C 172.1,C 171.0,C 167.9,C
9 22.8, CH; 15.1, CH; 23.7, CH; 19.8, CH;
10’ 16.6, CH; 12.6, CH; 11.5, CH; —

OCH; 52.6, CH; — — 52.2, CH;

S22




ORFs Homologs

Predicted Identity/s
Gene ) Match from BLAST search at NCBI (accession no.)  imilarity
size (aa) o
(%)
Terpene cyclase (AusN)[Aspergillus nidulans
AN8380.4 151 P Y ( IAsperg ] 46/68

(in this study)

AN8382.4 241  Hypothetical protein

TqaD (O-acetyltransferase) [Penicillium aethiopicum] 5

AN9250.4 516 (ADY16688)

9/45

GA14-synthase (P450 monooxygenase) [Gibberella

AN9ZSLA 535 intermedia)( CAF31353) 36/58
AN9252.4 140  Hypothetical protein
AN9256.4 143 Hypothetical protein

cyclopentadecanone 1,2-monooxygenase
AN11647.4 4 [Pseudomonas sp. HI-70]( BAE93346) 42/61
AN11217.4 620 Bemfs1(Major facilitator superfamily ) [Botryotinia 45/63

fuckeliana] (AAF64435)

Table S11. Annotation of genes internal to the cluster A and B not required for
austinol/dehydroaustinol biosynthesis.
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Figure S1. UV-Vis and ESIMS spectra of compounds isolated from A. niduans.
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UV = 254nm

2
ANB376.4A J\J“l ~

2
ANB3T7.4A _,JM A
1

2
AN11077 44 ‘\_] ﬂ Ao

2
AN11085.4A Ul“ AP

ANB3ET 4A

ANIZ261.4A

A

15 17 19 21 23 25 27 29 31 33 35
Time (min)

Figure S2. HPLC profiles of extracts from the remaining knockout strains not shown in
figure 4 and 5 as detected by UV absorption at 254 nm.

S25



P1

—
MIOGHE — T
1 ! -
5'Flank AfpyrG 3'Flank P6
(b)
P1
—
HgE. . —— T
5'Flank Target gene 3'Flank ‘;
(@
P1 AfpyrGF
— —
NI N — i
5'Flank AfpyrG -~ 3'Flank "
AfpyrGR P6
(d)
P1 AfpyrGF
—_ e
Y ey /s I
5'Fl ' -~
ank Targetgene o~ 3'Flank b6
AfpyrGR

Figure S3. Schematic of the Diagnostic PCR strategy. We used two redundant strategies to
determine if the target gene had been deleted by replacement with AfpyrG. In one strategy,
DNA from transformants is amplified with two primers, P1 from the chromosomal region just
outside of the 5” flank of the transforming DNA fragment and P6 from just outside of the 3’
flank. If the target gene is different in size from the AfpyrG gene, which was used as a
selectable marker for transformation, the PCR fragment amplified from a correct
transformant (a) will be different in size from the fragment amplified if the target gene is
intact (b). In some instances the target gene and the AfpyrG cassette will be of comparable
size and a second strategy is applied. In the second strategy, P1 or P6 are used with internal
primers specific to the AfpyrG cassette. For example, if the target gene has been replaced by
the AfpyrG gene (c), P1 and AfpyrGR will amplify a fragment of a predictable size. If the
target gene has not been replaced (d), the AfpyrGR primer will not anneal and there will be
no specific amplification. Likewise AfpyrGF and P6 are used in combination and
amplification will only occur if the target gene has been replaced by AfpyrG.
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AN8376.4 AN8377.4
wt = 3,455 bp wt = no band wt =no band wt = 3,325 bp wt =no band wt = no band
ko =3,829 bp ko =2,420bp ko = 2,665 bp ko = 3,897 bp ko=2,522bp ko =2,631bp
P1+P6 P1+PyrGR P6 + PyrGF P1+P6 P1+PyrGR P6 + PyrGF

LN

3%% =

")
o
o
©
O
|

AN8378.4 AN8379.4
wt = 3,784 bp wt = no band wt = no band wt = 4,809 bp wt = no band wt = no band
ko=3,970 bp ko =2,580 bp ko = 2,646 bp ko = 3,866 bp ko=2,477 bp ko = 2,645 bp
P1+P6 P1 + PyrGR P6 + PyrGF P1+P6 P1+PyrGR P6 + PyrGF

AN8380.4 AN8381.4
wt =2,999 bp wt = no band wt = no band wt=4,663bp wt=noband wt=no band
ko =3,922 bp ko =2,529 bp ko = 2,649 bp ko=3,926bp ko=2503bp ko=2679bp
P1+P6 P1 + PyrGR P6 + PyrGF P1+P6 P1+PyrGR  P6+ PyrGF

©
o
o
™
(o]
2

AN8382.4

wt=3,113 bp

ko = 3,893 bp
P1+Pé

L]
|
ol
Lt

@
o
o
S
- -

wt =no band
ko = 2,476 bp
P1+PyrGR

LO3250
LO3251

LO3250
LO3251

©
I
=]
I
(o]
=L

AN8383.4
wt =no band wt =10001 bp wt = no band
ko =2,673 bp ko = 3787 bp ko = 2443 bp
P6 + PyrGF P1+P6 P1 + PyrGR

STCJA
(LO2026)

LO3254

wt = no band
ko = 2600 bp
P6 + PyrGF

STCJA
(LO2026)
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ANB8384.4 ANB8385.4 -
= = t =no ban
wt=3,130 b wt = no band wt = no band wt = 3,091 bp wt = no band wt=
ko = 3,861 b':) ko = 2,443 bp ko=2,674 bp ko =4,013 bp ko = 2,627 bp ko =2,642 bp
P1+P6 P1+ PyrGR P6 + PyrGF P1+P6 P1+ PyrGR P6 + PyrGF

—
=8
ao
Ox
=0
w3

STCJA
(LO2026)

STCJA
(LO2026)

AN11077.4 AN11085.4
= = wt = 3,450 bp wt = no band wt = no band
wameownwm howm GED Glel Gt
P1+P6 P1+ PyrGR P6 + PyrGF P1+P6 f1 + PyrGR P6 + PyrGF
©
S = of w S = of 28
oo, 03 992 89S 99 2
By
i
i
Lo
1500
1200
1000
AN8387.4
wt=3,119 bp wt =no band wt = no band AN9244.4 = no band
ko=4095bp  ko=2521bp  ko=2830bp wt=8783bp  wt=noban wt =no band
P1+P6 P1+PyrGR P6 + PyrGF ko=3,593 bp ko=2,310bp ko =2,539 bp
P1+P6 P1 + PyrGR P6 + PyrGF

(LO2026)

STCJA
(LO2026)

— —
© ©
o™ N
=} =1
I I
[} o
] =

AN9245.4 AN9246.4
wt = 4,304 bp wt = no band wt = no band wt=3,117bp wt=no band wt = na band
ko =4,027 bp ko=2,582bp ko =2,701 bp ko = 3,890 bp ko = 2,484 bp ko =2,662 bp
P1+P6 P1+ PyrGR P6 + PyrGF P1+P6 P1+PyrGR P6 + PyrGF

©
39
Oq
=0
(2]

STCJA
(LO2026)

STCJA
(L02026)
STCJA

(LO2026)
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AN9247.4
wt= 2,924 bp
ko =4,010 bp
P1+P6

wt = no band
ko= 2,474 bp
P1+ PyrGR

wt =no band

ko= 2,792 bp

P6 + PyrGF

STCJA
(LO2026)

18000
6000~

s

STCJA
(LO2026)

STCJA
(LO2026)

AN9248.4

wt=4,213 bp wt =no band wt =no band

ko = 3,904 bp ko = 2,459 bp ko =2,701 bp
P1+P6 P1+ PyrGR P6 + PyrGF

© o 9 - © o o « © o o =«

S 29S8 ®g S99 ®9 Q9 9

2306
1500—|
1200~
1000
AN9249.4 AN9250.4
wt=3,061bp wt = no band wt = no band wt =3,930 bp wt = no band wt = no band
ko= 4,041 bp ko =2,602 bp ko = 2,695 bp ko = 4,032 bp ko =2,591 bp ko = 2,697 bp
P1+P6 P1+ PyrGR P6 + PyrGF P1+P6 P1 + PyrGR P6 + PyrGF
g2 832z s88¢g¢z
8 82k S8iE2® S5288
6 8 838 58888 538 8¢5

AN9251.4

wt = 3,858 bp

wt = no band

LO3806

AN9252.4

wt=2922bp
ko=3,874bp

wt = no band
ko = 2,460 bp
P1+ PyrGR

wt = no band
ko =2,670 bp
P6 + PyrGF

AN9253.4 AN9254.4
wt =4,035 bp wt=no band wt = no band wt =2,787 bp wt = no band wt = no band
ko = 4,000 bp ko =2,625 bp ko =2,631bp ko = 3.868 bp ko = 2,484 bp ko = 2,640 bp
P1+P6 P1+PyrGR P6 + PyrGF P14 P6 P1 + PyrGR P6 + PyrGF
© v w© o © ¢ w o © v v © ©c 9 o = © 9 o = © 9 o =
sSegd J8gEgdy S3EEE S HER SSHEEZ SSHER
53389 5283§ B383 3 53 488 55988 589388
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AN11214.4 AN11205.4

wt =2,939 bp wt =no band wt = no band wt = 3,245 bp wt =no band wt = no band
ko = 3,956 bp ko =2,515bp ko = 2,697 bp ko =3,924 bp ko = 2,454 bp ko=2,726 bp
P1+P6 P1+ PyrGR P6 + PyrGF P1+P6 P1+PyrGR P6 + PyrGF

[{e]
5,'8 o] =] oo} © oo} o] Ny
O
50
m_l

AN9256.4 AN11647.4
wt = 2,886 bp wt = no band wt = no band wt=2,691bp wt=no band wt=no band
ko = 3,868 bp ko =2,332bp ko = 2,792 bp ko =4,135bp ko =2,627 bp ko =2,764 bp
P1 + PyrGR P6 + PyrGF P1+P6 P1 + PyrGR P6 + PyrGF
€33 :s <8385 s=Zg¢8¢s
S8 2 8 & S8 3 & & S8 o & g
50 O O O 50 © © O B9 © © O

70000

AN9257.4 AN11217.4
wt=3,128 bp wt = no band wt = no band wt = 4,225 bp wt = no band wt = no band
ko =4,101 bp ko = 2,590 bp ko = 2,767 bp ko =3,955bp ko=2,426 bp ko =2,785 bp
P1+P6 P1 + PyrGR P6 + PyrGF P1+P6 P71+ PyrGR P6 + PyrGF

HELE

LO3460

AN11206.4 AN9259.4
wt = 3,943 bp wt =no band wt = no band wt = 3,558 bp wt = no band wt = no band
ko =4,002 bp ko = 2,468 bp ko =2,790 bp ko = 4,049 bp ko = 2,509 bp ko = 2,796 bp
P1+P6 P1 + PyrGR P6 + PyrGF P1+P6 P1+ PyrGR P6 + PyrGF
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AN11648.4 AN9260.4

wt = 5,400 bp wt = no band wt = no band
wt=2,419 bp wt = no band wt = no band ko = 3,840 bp ko = 2,433 bp ko = 2,663 bp
ko =3,944 bp ko = 2,474 bp ko =2,726 bp P14 P6 P14 PyrGR PG + PyrGF
P1+P6 P1+ PyrGR P6 + PyrGF

AN9261.4 AN8142.4
wt=3,442 bp wt = no band wt = no band wt=3,515bp wt =no band wt =no band
ko =3,897 bp ko =2,459 bp ko =2,694 bp ko = 3,962 bp ko =2,581 bp ko = 2,637 bp
P1+P6 P1+PyrGR P6 + PyrGF P1+P6 P1 +PyrGR P6 + PyrGF

STCJA
(LO2026)
LO3303
STCJA
(LO2026)

Figure S4. Results of diagnostic PCR for all the gene deletion strains. Strain numbers
underlined are incorrect transformants that were not used for metabolite analysis.
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Figure S5. ORTEP drawing of (5'R)-isoaustinone 12.

W

Figure S6. (a) Key gHMBC and (b) NOESY correlations in C, D, and E rings of
neoaustinone 13.
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futomation directory: shoms/valkup//auto_2010.02.05

Sample id : 5_20100305_001
Pulse Sequences s2pul
Solvent: edeld
Temp. 0.0 C / 279.1 K
for! waiku
Wihsw_o1

MR

File: Prato
Mercury-4008]
Relax. delay 1.000 sec

Pulse 45.0 degreas
AcG. timé 1.998 cec
Hz

7.260

-
3.85

881

6.07

1 ppm
et
3.73.25
3.3%.81

Figure S7."H NMR spectrum of compound 4

Automation director:
Sasple fa :

5_20100305_001
Pulse Sequence: sZpul

F roon o1
Hercury-4008E  “HuX"

Relax. delay 1.000 sec
Fulse 45.0 degraes

7000 repetitions
OBSERVE C13, 100.6030473 MHz
DECOUPLE W1, 4000933032 MHZ
Pawer 36 dB

n
WALTZ-16 modulated
DATA PROCESSING
broadening 0.5 Hz

55531

T 5
Tota

me 4 hr, 38 min, 11 sec

204,142

L SRR N )

: /hamewalkup//auto_2010.02.05

145.823

111988

77.323

78.283

\_77.008
\__76.893

72.956

LS

15.181

6.505

T
180

léll

T
140

T

a0

Figure S8."*C NMR spectrum of compound 4
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Automat fon directory: /home/walkup//auto_2010.02.05
Sampla id i 5_20091016_001

for: valku
#ila: Proton Minsw o1
Mercury- 40088 =NV

time 1.988 sec

8 repetitions
OBSERVE K1, 400.0881587 WHZ
DATA PROCESSING

FT size 16384

Total time 0 min, 25 sec

7.280

| | | ‘i“l
ey e b ._Q____Hu I T O

8 T 6 5 a 3 2 1 -0 ppm
T 2 3 TE Teama 2w
1.0t 1.0 4.27 1.3 2.9@.94

Figure S9."H NMR spectrum of compound 4 after autooxidation

Std Carbon exper iment

Autosation directory: /home/walkup//auto_2010.02.05
Pulse S
Solvent: cdcld

Temp. 0.0 C / 273.1 K
Operator wan

ence: s2pul

#iTe: Carbon 81

Nercury 10088 "

Relax. delay 1.000 sec

Pulse 45.0 degroes

hcq: time 1.380 sec

width 24154.6 W

10000 rapetitions

OBSERVE C13, 100.6050137 WH2

DECOUPLE »;‘ 400.1011310 WHz
6 o

77.330
77.008
76.693

Total time § hr, 12 min, 18 sec

78418

208.998
_203.871
168,589
144,842
—113.078
95.282
72.605

zz0 200 180 160 140 120 100 80

Figure S10. >C NMR spectrum of compound 4 after autooxidation
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OBSERVE ' C13.
DE:

T
Total

AUtomation directory: /nome/alKup//auto_2010.02.05
Sample 14 : 5_20091129_001

Pulse Sequence:

szpul

e

Relax. delay 1.000 sec
Pulse 5.0 degrees
Acq. Limé 1.398 sec

h 64 Hz

F
Total time 8 min, 25 sec

5.995
\_5.923

6.745
6.721
6.021

7.260

e
=

5.342

1.235

Automation directory: /homewalkup//auto_2010.02.05
Sample fd : 5_z0081126_005

Pulse Sequence: szpul

Solvent: cdsl3
T 0.0 €/ 273.1 K
1 walkup

i Carbon_01
Mercury-400B8 MV

Relax. delay 1.000 sec
roes

Pulse 45.0

ons
, 100.6050152 WHZ
COUPLE K1, 4001011310 WHZ
Powar 36 dB
continuous Iy on
TZ-18 modulated

DaTA PROCI

Line broadening 0.5 Hz
size
time 3 hr,

13 min, 27 sec

—147.187

201,334
—————4¥. 542

169,476
164,153

211,093

135.524

129,521

118,846

3.03

76.69%

92,922

105.613

SRR YT

65.834

ey
3.32

—————\" 35.708
—

23.950
' 23.022

220

n e
180 160

T
140

120

T
100 80

Figure S12."°C NMR spectrum of compound 6

S35



Automation directary: /homesalkup//aut_2010.02.05
Sample fd : 5_20081124.002

Pulse Sequence: s2pul
Solvent: dnso
T 0.0 C /2751 K
Operator: walky
File: Proton Winsw_o2
Marcury-40088 “Hvi*

elax. delay 1.000 sec

OBSERVE _ 'Hi, 400.1010538 Wz
inG

DATA PROCESS)
R
Tt T i, 2 e
iz
23
1
|
|
[
|
|
_.—____.JL
e =
7 6
Ll e
o
e 08

Figure S13."H NMR spectrum of compound 8

Automat fon directory: shome/walkup//auto_2010.02 .05
Sample id : 5 20091124 002

Fulse Sequence: sZpul

dmse
omp. 0.0 C 7 273.1 K
operator: walkup

File: Carbon_01
Mercury-40085 "MvX"

delay 1.000 sec
.0 degrees
6 1.300 sec

B Hz

38515
33.303
39.088
26.245

ui, ¥
5000 repetitions

OBSERVE ' C13, 100.6055365 MHZ
DECOUPLE K1, 400.1030315 Mz
Power 36 dB

cont inuously o

ne broadening 0.5 Hz
FT size 65536
Total time 4 hr, 36 min, § sec

\__ss.as2

144,252
__s0.782
85.551
76.341
74.098
61.137
\
\_26.187

172,383
133,742

163.408
148182
131.845

117.863

_108.865

210.301
B )

T T T g T T - e -
2z0 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S14."°C NMR spectrum of compound 8
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Automation dirsctory: /home/walkup//auto_2010.02
Sample id : 5_20100111_001

Pulse Sequence: s2pul

o i nsw_02
Norcary-a0088 " SHVAS

Relax. delay 1.080 sec
Pulse 45.0 uv ﬁ
1.958 soc

Tota) time 0 min

'5'hz
rapatitions
OBSERVE W1, 400.0813424 MHZ
BATA PROGESSING
6384
25 sec

6.357

7.263

—————— (ke
—6.033

=0
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e
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Figure S15."H NMR spectrum of compound 10

Automation directory: shomeswalkups/auto_2010.02.05
Sampls fd : 5_201001112001

Pulse Sequence: s2pul

File: carson o1
Mrcnry-dnoa! MR

Relax. delay 1.000 sec
Pulse 45,0 dearees

ting 1300 o
Eidin'2hsh N
5000 repetitio
OBSERVE"G13, 108.6030180 Whz
DECOUPLE “Hi] 400.0333032 WHZ

cont inuousTy o
GALTZO16 modutated
DATA PROCESSING
ine broadening 0.5 Hz
r: size 65536
otal time 3 hr, 13 min, 27 fec

202,548
164.238
_148.591
145.463

—_207.410
Ry F oL )

L

136,138

131.039

118.242

108,148

52,188

85.654

77.323
77.008
\_76.686

T T
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T
140

Figure S16."°C NMR spectrum of compound 10
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Automation directory: /home/walkup//auto_2010.02.05
Sample id :

: 5_20091116_001

Pulse Sequence: s2pul

Temp.
Operator: walku

File: Proton Kinsw_01
Mercury-i0088 “MvK"
Relax. delay 1.000 sec

Pulse 45.0 dearees
q. timé 1.938 sec
.0 W

ons
H1, 400.0391597 Wiz
W

38
Total time 0 min, 25 sec

.260

—5.544
=
—

1.130
1.123

Bk

1.06

ey
3,14
1.04'3.37

Figure S17."H NMR spectrum of compound 12

Automation dirsctory: /home/valkup//auto_2010.02.05

Sample id : $_20091102_001

Pulse Sequence: sZpul
Solvent: cdcl3.
T ]

onp.
gperator; walkup
#ite: Carnon 01
Mercury-A008G  “wvx"

Relax. delay 1.000 sec
Pulse 45.0 degrecs
time 1.300 sec
54,6 Hz

fons
OBSERVE €13, 100.6050135 Nz
DECOUPLE H1, 40001011310 NHz
Power 36 dB
cont fnuous Iy on

LT2-16 modulated
DATA PROCESSING

o broadening 0.5 Hz

FT size 655;
Total time 4 hr, 36 min, 9 sec

164,019

213.989
e R L R

—147.250

146661

136.548

e

119,418

108.304

90667

85.927
84,481
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76.695
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Figure $18."°C NMR spectrum of compound 12
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Autosation difsctory: /homs/walkup//auto_2010.02.05
Sanple id : s|20100216_082
Pulse Sequence:
solvent: cgecl3

p. 0.0C 7 223.1 K
Operator: walku

szpul

File: Praton Hipsw 01
Mercury-d00BE  (HUR"
Relax. delay H000 sec
Pulte 45.0 degdees

Acg. time 1.338 sec
Width 3790.6 M3

100 repetitiont
BSERVE  H1, 400.0913425 WHZ
DATA PROGESSING!

FT size 16384

Total time S min, 10 sec

——— ()

—6.438

LA

Figure S20."°C NMR spectrum of compound 13
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Automation directory: shomeswalkup//auto_2010.02.05
Sample 1o : 5_20100£05_002
Pulse Sequenc: sapul
Solvent: i
‘enp. 0.0 C / 273.1 X
operator: valiup
File: Carbon 01
Rercury-a008E
Relax. delay 1.000 sec seme
Pulse 45.0 degrees g e
Acq. time 1.300 sec a
Widih 22184.6 Hz REER
000 repet 4 ions il
OBSERVE €13, 100.6030479 Wz |
DECauPLE M1} 400033303z Mz
sor
cont i nuous Ty on
-16 sodulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 6553
tal tine § hr, 18 min, 1 sec
o3 ~zonf8 I
=g 285 -
- P bR 2 g BRG ]
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A. nidulans Austinol biosynthesis gene clusters

Cluster A Cluster B
ANGZ4E 4 ANB25T 4
(ausE) ANG248.4 (ausl) AN11206.4
ANB37TS4  ANSIET 4 ANB3EIA  ANEIA & (ausG) (ausi
. | ANSITBA  (ausB)  (awsC) (ausA) fausD) ) | |
c = :.::’:’F::_'_": = = :ﬂ:‘:‘:: ::‘::»:::':’: :‘:’: = =
— i AR /
Skb o ANS251 4 (aush) 7 Ang2sea
A -~ faushy

Futative A. terreus meroterpenoid biosynthesis gene cluster

Figure S21. Relationship between homologous genes in the austinol clusters of A. nidulans
and a putative meroterpenoid cluster of A. terreus. Lines connect homologous genes. The

homology was determined by BLAST analysis and only homology with E values lower than

1E-26 are shown here.
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