








Deletions of AN7909.4, AN7911.4, and AN7912.4 were
further verified by Southern hybridizations using the method
of Oakley et al.32 DNA from transformants was prepared
using DNeasy Plant Mini Kits (Qiagen). Hybridizations were
with radioactively-labeled transforming fragments. In each
case at least two transformants carrying the correct gene
replacement and no additonal insertions of transforming
DNA were identified and used for further study.

Fermentation and LC/MS analysis

Aspergillus nidulans wild type strain R153 was cultivated in 20
different conditions. Unless otherwise noted, all conditions
were at 37 1C and 250 rpm, for 4 days: #1 glucose minimal
media (10 g glucose, 6 g NaNO3, 0.52 g KCl, 0.52 g MgSO4,
1.52 g KH2PO4, 1 mL trace element solution, 1 L H2O); #2
lactose minimal media (as #1, except for lactose as the sugar
source); #3 arabinose minimal media (as #1, except for
arabinose as the sugar source); #4 xylose minimal media
(as #1, except for xylose as the sugar source); #5 ammonium-
based media (as #2, except for ammonium sulfate as the
nitrogen source); #6 RPMI media (RPMI minimal media
purchased from GIBCO); #7 rice media (300 g brown
rice boiled and filtered, 1 L H2O); #8 potato glucose media
(300 g dried potatoes boiled and filtered, 20 g glucose, 1 mL
trace element solution, 1 L H2O); #9 YEP media (10 g yeast
extract, 20 g peptone, 20 g glucose, 1 mL trace element
solution, 1 L H2O); #10 lactose minimal media with 5%
DMSO; #11 lactose minimal media, no shaking; #12 YAG
plates (5 g yeast extract, 20 g glucose, 15 g agar, 1 mL trace
element solution, 1 L H2O); #13 YAG plates adjusted to
pH = 4 with HCl; #14 YAG plates adjusted to pH = 9 with
NaOH; #15 YES plates (20 g yeast extract, 120 g sucrose, 20 g
agar, 1 L H2O); #16 glucose media without trace element
solution; #17 Czapek’s media (3.0 g L�1 NaNO3, 0.50 g L�1

KCl, 0.50 g L�1 MgSO4 7H2O, 1.0 g L�1 K2HPO4, 30 g L�1

sucrose, 1 ml L�1 trace element solution); #18 Czapek’s yeast
agar (Czapek’s media with 15 g agar); #19 Czapek’s media, no
shaking; #20 Czapek’s media, no shaking, room temperature,
two weeks.

For LC-DAD-MS analysis culture medium was collected
and extracted twice with a volume of EtOAc equal to the
culture volume. The combined EtOAc layers were evaporated
in vacuo, redissolved in 1 mL of MeOH and 10 mL was injected
for HPLC-DAD-MS analysis. LC/MS was carried out using a
ThermoFinnigan LCQ Advantage ion trap mass spectrometer
with a RP C18 column (Alltech Prevail; 2.1 � 100 mm with a
3 mm particle size) at a flow rate of 125 ml min�1. The HPLC
solvent gradient was 95% MeCN–H2O (solvent B) in 5%
MeCN–H2O (solvent A) both containing 0.05% formic acid:
0% B from 0 to 5 min, 0 to 100% B from 5 to 35 min, 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. Spores of
LO2026 (the control strain) or three strains of each gene
deletant AN7901.4D through AN7915.4D (for individual
strain numbers, see Table S2w) were individually inoculated
(5 � 106/mL) into 150 mL Czapek minimal medium (3.0 g L�1

NaNO3, 0.50 g L�1 KCl, 0.50 g L�1 MgSO4�7H2O, 1.0 g L�1

K2HPO4, 30 g L�1 sucrose, 1 ml L�1 trace element solution)

supplemented when necessary with pyridoxine (0.5 mg ml�1) or
uracil (1 mg ml�1) and uridine (10 mM) and cultivated at room
temperature with no shaking. (To prepare the trace metal
solution, 2.2 g ZnSO4�H2O, 1.1 g H3BO3, 0.5 g MnCl2�H2O,
0.5 g FeSO4�H2O, 94.5 mg CoCl2, 0.16 g CuSO4�5H2O, 0.11 g
(NH4)6Mo7O24�4H2O, and 5.0 g Na4EDTA were added in that
order to 80 mL H2O, dissolving each completely before adding
the next. The solution was heated to boiling, cooled to 60 1C,
and the pH was adjusted to 6.5 using KOH pellets. The
solution was allowed to cool to room temperature, and the
volume was adjusted to 100 mL.) After 2 weeks, culture
medium was collected by filtration, acidified with concentrated
HCl to a pH of 2, and extracted with the same volume of
EtOAc two times. The combined EtOAc layers were evapo-
rated in vacuo and re-dissolved in MeOH (1 mg ml�1) for
HPLC-DAD-MS analysis.

For structural elucidation, the LO2026 (stcJD), LO2517
(stcJD/AN7911.4D), and LO2525 (stcJD/AN7912.4D) strains
were each cultivated in 12 aliquots of 150 mL Czapek media,
acidified with concentrated HCl to a pH of 2, extracted twice
with EtOAc, and evaporated, then applied to a Sep Pak
cartridge to remove residual salts. The crude materials were
separated by preparative HPLC [Phenomenex Luna 5 mm
C18 (2), 250 � 21.2 mm] with a flow rate of 5.0 ml min�1

and measured by a UV detector at 250 nm. The gradient
system for orsellinic acid (1), F-9775A (2), and B (3) was
MeCN (solvent B) in 5% MeCN–H2O (solvent A), both
containing 0.05% TFA: 10 to 40% B from 0 to 40 min,
40 to 100% B from 40 to 41 min, 100% B from 41 to 46
min, 100% B to 10% B from 46 to 47 min, and re-equilibration
with 10% B from 47 to 52 min (tR = 15.3, 30.1, and 24.4, min,
respectively). The gradient system for gerfelin (4), the
C10-deoxy derivative of gerfelin (5), and diorcinol (6) was 25
to 55% B from 0 to 40 min, 55 to 100% B from 40 to 41 min,
100% B from 41 to 46 min, 100% B to 25% B from 46 to
47 min, and re-equilibration with 25% B from 47 to 52 min
(tR = 18.6, 26.3, and 24.3 min, respectively).

Orsellinic acid (1) and gerfelin (4) were further eluted
(9 : 1 : 0.1 dichloromethane : methanol : glacial acetic acid)
through a small plug of silica gel to yield 6.7 and 19.5 mg,
respectively, of isolated product. The C10-deoxy derivative of
gerfelin (5) was further purified using preparatory TLC
(9 : 1 : 0.1 dichloromethane : methanol : glacial acetic acid;
8.0 mg). 2 (4.7 mg), 3 (3.9 mg), and diorcinol (29 mg) required
no further isolation after HPLC. The amounts represent the
following titers: 1, 3.7 mg L�1; 2, 2.6 mg L�1; 3, 2.2 mg L�1; 4,
10.8 mg L�1; 5, 4.4 mg L�1; 6, 16.1 mg L�1)

Orsellinic acid (1). Colorless needles; mp 188–189 1C
(lit.33 mp 186–189 1C; IR nZnSe

max 3291, 1607, 1599, 1305, 1196,
1164 cm�1; For UV-Vis and ESIMS spectra, see Fig. S3w;
1H NMR (CD3OD, Fig. S4w): d = 2.48 (3H, br s), 6.13 (1H, d,
J = 2.4 Hz), 6.18 (1H, br d, J = 2.4 Hz); 13C NMR (CD3OD,
Fig. S5w): d = 24.5, 101.7, 105.9, 112.3, 145.4, 163.7, 167.1,
175.3. 1H and 13C NMR data (CDOD3), in good agreement
with the commercial source (Alfa Aesar).

F-9775A (2). Yellow powder; IR nZnSe
max 3306, 1733, 1637, 1530,

1512, 1322, 1230, 1084; 1H NMR (DMSO-d6): d = 1.74 (3H, s),
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