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Table S1. Primers used in this study

primer Sequence (5'—3")
AN7901.3P1 ATT GGA AGT CAA GCC GTA CC
AN7901.3P2 TGC TTA CCG AGC TTT TCT GG
AN7901.3P3 CGA AGA GGG TGA AGA GCATTG CGG TAA ATG GAA CGG AAA CC
AN7901.3P4 GCATCA GTG CCT CCT CTC AGA CAG CAT ATG CGC TTG CTG AAT CG
AN7901.3P5 GCT GGT CAG TCC TTCTACAACC
AN7901.3P6 GGA CGA CTG TAGAGG TAGATG C
AN7902.3P1 AGT GCG AGT AGC GAT TAT GC
AN7902.3P2 TTG ACA TGT GCT CCA AGA GG
AN7902.3P3 CGA AGA GGG TGA AGA GCATTG CTC CAG ATG ACA ACC AAT GC
AN7902.3P4 GCA TCA GTG CCT CCT CTC AGA CAG TAG ACT GCG ATT CAG CAA GC
AN7902.3P5 GGG CTC TAC GAG GTAAAT TTC G
AN7902.3P6 GAG CTG CTG GGT TCC TTA GC
AN7903.3P1 TCC ACT TGA CCG AAT ACT CC
AN7903.3P2 CCT TCA GGA GAT CAG TGA GG
AN7903.3P3 CGA AGA GGG TGA AGA GCATTG TCT CGG AAG ACT GTC TCAAAGC
AN7903.3P4 GCA TCA GTG CCT CCT CTC AGA CAG CAT CCATTG TCG TCA CTC AACC
AN7903.3P5 TGA TAC TCG GTT GCT CTC TGG
AN7903.3P6 GCG ACA AAT CTG GAG GTA GG
AN7904.3P1 AAT CTA GGA CCG GTC AGT GC
AN7904.3P2 CCATGATGT CCTTTACCT CAGC
AN7904.3P3 CGA AGA GGG TGA AGA GCATTG TGC CGA TGT CAG TTT TCT GG
AN7904.3P4 GCA TCA GTG CCT CCT CTC AGA CAG CCA CTC AAT ATC GCC ACA CG
AN7904.3P5 AGT GTT TAC CCG CAT TGA GC
AN7904.3P6 TGC TGT ATA GCG GCA AGT CC
AN7905.3P1 CGA ATG CTT GGA TGA CAA CG
AN7905.3P2 CAA AAG CCG CTC AAG ATA GG
AN7905.3P3 CGA AGA GGG TGA AGA GCATTG TAA GTC TCC GTT GGA TGT CG
AN7905.3P4 GCA TCA GTG CCT CCT CTC AGA CAG TGG GTT GTG GGC TAG TAG AGG
AN7905.3P5 TCC GTA GAG GTA GTA TGG ACA GG
AN7905.3P6 CCT GCT GAC AAA GAC AAA GC
AN7906.3P1 GGA CAT GCT CTG CTT CTA CC
AN7906.3P2 AGG AGA TGA TGC AGA AGT GG
AN7906.3P3 CGA AGA GGG TGAAGA GCATTG TTT TCT CAA CCC CCA AGT GC
AN7906.3P4 GCA TCA GTG CCT CCT CTC AGA CAG CAT TAC TTC GCC TCG TGT GG
AN7906.3P5 CAT GGC CAC TGAAAACAACC
AN7906.3P6 TCC ACA ACT GTG CTC AAT CC
AN7907.3P1 GCG TCC ACA CAGAAGTTT AGC
AN7907.3P2 TTC CCC TGA GTG ATT TAC GC
AN7907.3P3 CGA AGA GGG TGA AGA GCATTG AGA TAC AGT GAG CCA GCT TCT ACG
AN7907.3P4 GCA TCA GTG CCT CCT CTC AGA CAG GAACTT GTC TGA GAC CTGAACC
AN7907.3P5 CGA CTGACATGG TCT TCT AGC
AN7907.3P6 GTC CGT TTC TGA TAG CAT GG
AN7908.3P1 GCT CAT TCC GAC CTC TAT CG
AN7908.3P2 GGT ACC TTT GAG GGC ATTAACC
AN7908.3P3 CGA AGA GGG TGA AGA GCATTG TGT AGC GCG TTG GTT CTA GG
AN7908.3P4 GCATCA GTG CCT CCT CTC AGA CAG AAA GGT GGA GCT ACC CAT GC
AN7908.3P5 CAA CAAAAG CCCAAGTCAGC
AN7908.3P6 CCG TAG CTC TTG TAT GGT CTA TAG GG
AN7909.3P1 CAA AGG AGG AGT GGATCA CG
AN7909.3P2 CGT TGA CTC GAC CTT GAT GC
AN7909.3P3 CGA AGA GGG TGA AGA GCATTG CGG CAC TGC TGT TCT ATT GC
AN7909.3P4 GCA TCA GTG CCT CCT CTC AGA CAG CAG GTATAATGT GCA CGT CTC C
AN7909.3P5 CAT ACT GGC GCG ATA GAT GC
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AN7909.3P6 GAC AGG ATAATC TCG GACTCG

AN7911.3P1 GCATGT TGA GGATGATGT CC

AN7911.3P2 GGT TTG GAG GGA TGT ATT GG

AN7911.3P3 CGA AGA GGG TGA AGA GCATTG CTA AAT GCT GAC GTG GAT CG
AN7911.3P4 GCATCA GTG CCT CCT CTC AGA CAG GCC TGC CTATGC TAC TGT GC
AN7911.3P5 GCAAGT TTC AGT GCG ATA CG

AN7911.3P6 CCACACTTCTGCAAG CTT ATC C

AN7912.3P1 GCA TAT AGG GAAGCATCT CACC

AN7912.3P2 ACGATG ATC TTC AGC CTT GG

AN7912.3P3 CGA AGA GGG TGAAGA GCATTG CGT AGC TAC CCA GAA GAAAAGACG
AN7912.3P4 GCATCA GTG CCT CCT CTC AGA CAG GCAACT CTAAAC GACACGATG G
AN7912.3P5 CACCACACGAAGCTGAAACG

AN7912.3P6 GCACCATTCAGA GTACTGTTCC

AN7913.3P1 CCA GAT GAC CAG GACTTT GC

AN7913.3P2 TCG TCA AGA GAG GGA TAC GG

AN7913.3P3 CGA AGA GGG TGA AGA GCATTG CGT GCA AGA GAC ATG ATG AGC
AN7913.3P4 GCATCA GTG CCT CCT CTC AGA CAG GTTTCG CTA CAG CCCTTT GC
AN7913.3P5 CCG ATACCG CTATCTATACTCC

AN7913.3P6 CTC CAG CTTTTC CCAATT CC

AN7914.3P1 GGT AAT GTC AGG CTC GTT GC

AN7914.3P2 AAG GTC CAC GTT GAC AGA GG

AN7914.3P3 CGA AGA GGG TGA AGA GCATTG AAG ATG GAC AGA GAC GAG ACT GG
AN7914.3P4 GCATCA GTG CCT CCT CTC AGA CAG CCA CGC TGAACT CGTATT GC
AN7914.3P5 GGT GGC TAT GAA GAT CTG TGG

AN7914.3P6 CGA CTT CGC CTA CTC AAA CC

AN7915.3P1 TTC ACG TCC GCT GTC TAT GC

AN7915.3P2 GTC TAAACATCC GCC CAA GG

AN7915.3P3 CGA AGA GGG TGA AGA GCATTG GCG GTAAAA GGAACG GAA GG
AN7915.3P4 GCATCA GTG CCT CCT CTC AGA CAGAAAACG TCAAGG CGT CAA GG
AN7915.3P5 AGG GTT GAA GAG GTG CAA GG

AN7915.3P6 TTC ACG TCC GCT GTC TAT GC

Blue and red sequences are tails that anneal to the 4. fumigatus pyrG (AfpyrG) during fusion PCR.
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Table S2. A. nidulans strains used in this study

secondary metabolite

Strain mutations Genotype Source
R153 None (WT) pyrG89, weA3 [S1]
AsteJ pyrG89; pyroA4, nkud::argB; riboB2,
102026 ste-:AfriboB [19]
LO2149 stcJA cclA AN0150.3A pyrG89; pyroA4, nkuA::argB; riboB2, [19]
sted::AfriboB; cclA:AfpyroA; ANO150::AfpyrG
LO2154 steJA cclAA AN0523.3A pyrG89; pyroA4, nkuA::argB; riboB2, [19]
sted::AfriboB; cclA: AfpyroA; ANO0523::AfpyrG
LO2159 stcJA cclAA AN1034.3A pyrG89; pyroA4, nkuA::argB, riboB2, [19]
steJ::AfriboB, cclA:AfpyroA; AN1034.::AfpyrG
LO2165 stcJA cclAA AN2032.3A pyrG89; pyroA4, nkuA::argB; riboB2, [19]
sted::AfriboB; cclA:AfpyroA; AN2032::AfpyrG
pyrG89; pyroA4, nkud::argB; riboB2,
L02169 steJA cclANANIZI03A -y i fiiboB: ccld:Afpyrod; AN3230::AfpyrG [19]
pyrG89; pyroA4, nkuA::argB; riboB2,
Lo2174 SICIA cclANANI3BO.3A 1t riboB; ccld:Afpyrod; AN3386:-AfpyrG [19]
pyrG89; pyroA4, nkuA::argB; riboB2,
LO2179 steJA cclAN AN6DOO3A o, 1 hiboB; ccld:Afpyrod; AN6000::AfpyrG [19]
pyrG89; pyroA4, nkuA::argB; riboB2,
LO2184 steJA cclAD AN6448.3A steJ::AfriboB, cclA:AfpyroA; AN6448::AfpyrG [19]
pyrG89; pyroA4, nkuA::argB; riboB2,
LO2189 steJA cclAA ANTOT1.3A steJ::AfriboB; cclA:AfpyroA; ANT071::AfpyrG [19]
pyrG89; pyroA4, nkud::argB; riboB2,
LO2194 steJA cclAA ANT909.3A sted: :AfriboB; cclA:AfpyroA; ANT909::AfpyrG [19]
pyrG89; pyroA4, nkud::argB; riboB2, .
L0O2472 to LO2474 stcJA ANT901.3A steJ - AfriboB: ANTI01-AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
L0O2477 to LO2479 steJA ANT902.3A steJ- AfriboB: ANT02:-AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
L0O2482 to LO2484 steJA ANT903.3A steJAfriboB; ANTI03:AfpyrG This study
pyrG89; pyroA4, nkuAd::argB; riboB2, .
L0O2487 to LO2489 stcJA ANT904.3A stcJ - AfriboB: ANTI04:AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
L0O2492 to LO2494 stcJA ANT905.3A stcJ - AfriboB; ANTI05:AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
L0O2497 to LO2499 stcJA ANT906.3A stcJ - AfviboB; ANTI06:AfpyrG This study
pyrG89; pyroA4, nkud::argB; riboB2, .
L0O2502 to LO2504 stcJA AN7907.3A steJ-AfviboB; ANTI0T-AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
LO2507 to LO2509 steJA ANT908.3A steJ AfriboB: ANTI0S:AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
LO2512 to LO2514 steJA AN7909.3A steJ - AfriboB; ANTI09:AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
LO2517 to LO2519 stcJA ANT911.3A stcJ - AfriboB: ANTOL1-AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
LO2522 to LO2524 stcJA ANT912.3A stcJ - AfriboB; ANT12:AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
LO2527 to LO2529 stcJA ANT913.3A stcJ-AfriboB: ANTO13:AfpyrG This study
pyrG89; pyroA4, nkuA::argB; riboB2, .
LO2532 to LO2534 steJA ANT914.3A steJAfriboB: ANTI14:AfpyrG This study
L02537 to LO2539 steJA AN7915.3A pyrG89; pyrod4, nkud::argB; riboB?, This study

steJ::AfriboB; ANT7915::AfpyrG
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Figure S1. (A) Negative mode extracted ion chromatograms (EIC) at m/z 395,
corresponding to F-9775A (2) and B (3), and (B) Negative mode EIC at m/z 167,
corresponding to orsellinic acid (1), for the ten NR-PKS knockout strains studied.
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Figure S2. (A) Organization of the F-9775 gene cluster in A. nidulans. Each arrow
indicates the direction of transcription and the relative sizes of the ORFs deduced from
analysis of the nucleotide sequences. ORFs AN7909.3 (PKS), AN7911.3 (decarboxylase)
and AN7912.3 (tyrosinase) are required for F-9775 A and B biosynthesis. (B) Negative
mode extracted ion chromatograms (EIC) at m/z 167, corresponding to orsellinic acid,
and (C) Negative mode EIC at m/z 395, corresponding to F-9775 A/B, for the strains
AN7907.3A to AN7914.3A.
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Figure S3. UV-Vis and ESIMS spectra (negative mode) of isolated compounds.
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20070419H_65Czapek_AL
Automation directory:
Pulse Sequence: s2pul
Solvent: cd3od
Ambient temperature
Operator: wan

File: 20070418H_65Czapek_Al
Mercury-400BB  THVX"

Relax. delay 1.000 sec

Total time 0 min, 49 sec
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Figure S4. 'H NMR spectrum of orsellinic acid (1) in CD;0D

20070423C_65Czapek_AL
Automation directory:

Pulse Sequence: s2pul
Solvent: cd3od

Ambient temperature
Operator: wan

File: 20070423C_§5Czapek_Al
Mercury-400BB  THVX"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 20120.7 Hz

2916 repetitions
OBSERVE  C13, 100.6096742 MHz
DECOUPLE H1, 400.1203513 MHz
Power 30 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time 8 hr, 47 min, 18 sec

175.319
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180 160

Figure S5. °C NMR spectrum of orsellinic acid (1) in CD;0D
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2,4-dihydroxy-6-methylbenzoic acid
Automation directory:

Pulse Sequence: s2pul

—2.477

Solvent: cd3od

Temp. 0.0 C / 273.1 K
Operator: wang
Mercury-a008B  "MVX"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.998 sec |
Width 6402.0 Hz
16 repetitions |
OBSERVE  H1, 400.1007366 MHz |
DATA PROCESSING |
FT size 32768 |
Total time 1 min, 50 sec

|
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Figure S$6. "H NMR spectrum of orsellinic acid (1) purchased from Alfa Aesar in CD;0D

2,4-dihydroxy-6-methylbenzoic acid
Automation directory:

Pulse Sequence: s2pul
Solvent: cd3od

Temp. 0.0 C / 273.1 K
operator: wang
Mercury-400B8  "MVX"

Relax. delay 1.000 sec

ions
OBSERVE C13, 100.6052519 MH.
DECOUPLE H1, 400.1027074 MH
Power 36 dB
continuously on

TZ-16 modulated |
DATA PROCESSING ‘

z
z

<
=
N
_49.580
~49.368
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48.943
a8.723

Line broadening 0.5 Hz
FT size 65536
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Figure S7. °C NMR spectrum of orsellinic acid (1) purchased from Alfa Aesar in CD;0D
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Automation directory:
: 5_20070831_001

sample id

Pulse Sequence:

solvent: dmso
Temp .
Operator: walku

File:
Mercury-40088

Relax.
Pulse 15.0
cq. time 1.99
Width 4215.9 H
8 repetitions

OBSERVE

DATA PROCESST

FT si

ze
Total time 0 min, 25 sec
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Figure S8. H NMR spectrum of F-9775A (2) in DMSO-ds
Automation directory: /home /walkup/vnmrsys/data/auto_2007.05.15
Sample id : s_20070831_001 N
Pulse Sequence: s2pul
Solvent: dmso
Temp. 25.0 C s 298.1 K
Operator: walk
File: Carbon_0
Mercury-400BB “"MVX" |
Relax. delay 1.000 sec -
Pulse 45.0 degrees GRIZS
q. time 1.300 sec “ ne
Width 24154.6 Hz cposs
2800 repetitions orees
OBSERVE C13, 100.6099553 MHz
DECOUPLE  H1, 400.1206754 MHz
Power 35 dB
continuously on |
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 6553
Total time 8 hr, 30 min, 27 sec
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Figure S9. °C NMR spectrum of F-9775A (2) in DMSO-d;

S11



Supplementary Material (ESI) for Molecular BioSystems
This journal is © the Royal Society of Chemistry 2009

Automation directory: /home/walkup/vnmrsys/data/auto_2007.05.15
Sample id : s_20070807_001

Pulse Sequence:
Solvent: dmso

szpul

1
uHyxH

Mercury-40088

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.998 sec
Width 4201.7 Hz

8 repetitions

OBSERVE  H1, 400.1186422 MHz
SING

Total time 0 min, 25 sec
b 3
. =
A
/\
‘ /N
|
I i i
\ AU,
T T T 1 T 1 T T
11 10 9 8 7 6 5 4 3
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Figure $10. '"H NMR spectrum of F-9775B (3) in DMSO-d;

Automation directory: /home,walkup/vnmrsys/data/auto_2007.05.15
Sample id : s_20070907_001 -

Pulse Sequence:
Solvent:

s2pul

dns.

: Carbon_
Mercury-40088  "Mvx"

Relax. delay 1.000 sec

40.137
39.932

100.6099560 MHz
DECOUPLE H1, 400.1206754 MHz
Power 35 d

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time § hr, 22 min, 50 sec

a4.123
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Figure S11. °C NMR spectrum of F-9775B (3) in DMSO-ds
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gerfelin h nmr in dmso
Automation directory:

Pulse Seguence: s2pul
Solvent: dmso

Mercury-400B8  "MVX"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.998 sec

Width 6402.0 Hz

8 repetitions

OBSERVE  H1, 400.1101746 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 25 sec

o 6.271
6.240
234
6.026
6.020

—6.23

- 6.526

|
|

2.391

2.128

B
/ // 1’ i i
. l‘ | |
— 7 NS — N | -
10 9 8 7 6 5 4 2 ppm
1.29 0.951.07 2.93
1.30 0.921.00 3.10
Fi $12.'H NMR f gerfelin (4) in DMSO-d,
igure . spectrum of gerfelin (4) in -ds
gerfelin in dmso carbon nmr
Automation directory:
Pulse Sequence: s2pul
0C /7 298.1K
ile: 0080723_01
Mercury-400BB  "MVX"
Relax. delay 1.000 sec
Pulse 45.0 degrees oda
cq. time 1.300 sec ds
Width 24154.6 Hz . b
9272 repetitions 233
OBSERVE C13, 100.6078235 MHz
DECOUPLE H1, 400.1122262 MHz
Power 35 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 655
Total time 9205 hr, 5 min, 54 szc
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Figure S13. °C NMR spectrum of gerfelin (4) in DMSO-d;
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Std Proton parameters
Automation directory:

Pulse Sequence: s2pul
Solvent: dmso

Temp. 0.0 C / 273.1 K
Operator: wang

File: 20090502_01
Mercury-400BB "MVX"

8 repetitions

OBSERVE  H1, 400.1010539 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 25 sec

2.508

P

/ I

| " JI I

_ AN B e e e ~ v ‘v’ })/LJ\_M — - S
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Figure S14. "H NMR spectrum of C10-deoxy derivative of gerfelin (5) in DMSO-ds

Glo-deoxygerfelin in duso carbon

Automation directory:

|
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Figure S15. >C NMR spectrum of C10-deoxy derivative of gerfelin (5) in DMSO-ds
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Std Proton parameters

Automation directory:

Pulse Sequence: s2pul
: cdc1’

=
 2.7244

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 1.998 sec |
Width 6402.0 Hz
8 repetitions

0BSERVE  H1, 400.1082798 MHz

ESSING

8
Total time 0 min, 25 sec

6.102

_6.285

0.007

. 7.260

8 7 6 S 4 3 2 1 0

1.93 3.00
0.92

Figure S16. "H NMR spectrum of diorcinol (6) in CDCl;

Std Carbon experiment
Automation directory:

Pulse Sequence: s2pul
solvent: cdc13

Mercury-4008B "MVX"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

n:
OBSERVE  C13, 100.6073092 MHz
DECOUPLE H1, 400.1103257 MHz
Power 35 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 9205 hr, 5 min, 54 sec

112.184
103.429

111.247

76.693
21.411

141.030

T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0

Figure S17. >C NMR spectrum of diorcinol (6) in CDCls
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std Proton parameters
Automation directory:

Pulse Sequence:
solvent: cd3od
Temp. 25.0 C / 298.1 K

operator: wang

File: 20081024_01

Mercury-4008B “MVX"

s2pul

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 1.938 sec
Width 6402.0 Hz
8 repetitions
OBSERVE  H1, 400.1098567 MHz
DATA PROCESSING
FT size 32
Total time 0 min,

25 sec

4.877

3.300

3.295

2.215

Figure S18. 'H NMR spectrum of diorcinol (6) in CD;0D

std Carbon experiment
Automation directory:

Pulse Sequence:

solvent: cddod
Temp. 25.0 C / 298.1 K
operator: wang

File: 20081014_03
Mercury-40088 "MVX"

s2pul

Relax. delay 1.000 sec

100.6075475 MHz
100.1119021 MHz

Wi,

continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536

Total time 9205 hr

5 min, 54 sec

159.762
159.652

 141.767

111.925
.378

112.115

104

49.580
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—21.694
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Figure S19. °C NMR spectrum of diorcinol (6) in CD;0D
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