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1. SUPPLEMENTAL METHODS

1.1 Isolation of Secondary Metabolites

For scaling up to isolate compound 1, 1 L of LMM (20 125-mL flasks were used containing 50
mL of medium each) inoculated with 1.0 x 10° spores L™ of A. nidulans strain LO4909 was
incubated at 37°C with shaking at 180 rpm. For alcA(p) induction, 50mM of MEK was added to
the culture(s) 42 h after inoculation. Culture medium were collected 72 h after induction by
vacuum filtration. The culture medium partitioned with ethyl acetate (EtOAc; 1 L) after
acidification by 1N HCI to pH = 3. The EtOAc layer was collected and evaporated in vacuo to

yield compound 1 without further purification.

For scaling up to isolate compound 2, 2 L of LMM (2 2-Liter flasks were used containing 1 L of
medium each) inoculated with 1.0 x 10° spores L of A. nidulans strain LO9721 was incubated
at 37°C with shaking at 180 rpm. For alcA(p) induction, 50 mM of MEK was added to the
culture(s) 42 h after inoculation. Culture medium and hyphae were collected 72 h after induction
by vacuum filtration. The culture medium partitioned with ethyl acetate (EtOAc; 2 L), and the
EtOAcC layer was evaporated in vacuo (crude extract 184.7 mg). Thin Layer Chromatography
was carried out (Merck TLC Silica Gel 60 RP-Cg F2s4s glass plates 20 x 20 cm) on the crude
extract, with the correct compound identified by UV visualization. A razor blade was used to
scrape the silica containing the product off the plate. The silica was placed in a fritted funnel and
flushed with EtOAc. The filtrate was collected and the solvent was removed in vacuo resulting in

the isolation of (2) (114.4 mg).



1.2 Detailed Structural Characterization

Compound 1 was isolated as a white amorphous powder. The molecular formula was found to be
CsH1002 by its TH NMR, ¥C NMR (Figures S7-S9) and HRESIMS spectral data (Figure S6),
representing four indices of hydrogen deficiency (IHD). The *H and **C NMR in CDCl3
exhibited signals for three disubstituted olefins [on 5.67, 5.97, 6.37, 6.62, 7.15, and 7.18 (each
1H); 8¢ 116.0, 122.0, 126.0, 136.1, 138.7, 141.0], one carboxylic acid [81 10.87 (1H, br s); dc
172.3], and one methyl group [1.85 (3H, br d, J = 6.8 Hz)]. This together with the molecular
formula of 1 indicated that 1 is a linear trienoic acid. 2D NMR correlations (*H-tH COSY,
gHMQC and gHMBC) also support the structure (data not shown). The double bond
configurations were determined to be 2Z, 4Z, and 6E based on the coupling constants of H-2 and
H-3 (J =11.3 Hz), H-3 and H-4 (J = 11.1 Hz), and H-4 and H-5 (J = 14.6 Hz). Therefore,

compound 1 was assigned as (2Z,4Z,6E)-octa-2,4,6-trienoic acid.

Compound 2 was isolated as a colorless oil. The molecular formula was found to be C10H140s
from HRESIMS (Figure S6) and both *H and **C NMR data (Figures S7, and S10-S11),
indicating 2 has four IHD. **C NMR spectrum of 2 exhibited one olefin (5c 124.8 and 140.5) and
two ester or carboxylic acid carbonyl carbons (6¢c 161.46 and 169.70) in the down-field region.
H, 13C, gHSQC NMR spectra indicated compound 2 contains two methyl [64 1.36 (3H, d, J =
5.2 Hz), ¢ 17.0 (q) and 61 2.11 (3H, s), dc 20.5 (q)] and four oxymethine groups [dH 3.03 (1H,
dd, J=7.0, 2.1 Hz), 5c 54.9 (d); 51 3.06 (1H, dg, J = 5.2, 2.1 Hz), 8¢ 54.5 (d); 51 4.09 (1H, dd, J
=7.2, 2.8 Hz), 6c 78.8 (d); and o1 5.29 (1H, dd, J = 5.7, 2.8 Hz), 6c 62.1 (d)]. Because compound
2 has four IHD but only contains one olefin and two ester or carboxylic acid carbonyl carbons, 2

must contain a cyclic ether or an epoxide moiety. This, together with the fact that two



oxymethine groups (61 3.03, d¢c 54.8 and oH 3.06, 6c 54.5) coupling to each other has a relatively
high field chemical shift, indicated that 2 has an epoxide functional group. HSQC and long-range
HMBC correlations allowed full assignment of the structure (Figure S7). Comparison of *H and

13C NMR data of 2 with (+)-Asperlin in the literature! confirmed the identity of compound 2.

References:

1. Argoudelis, A. D.; Zieserl, J. F. The Structure of U-13,933, a New Antibiotic.
Tetrahedron Lett. 1966, 7 (18), 1969-1973.



2. FIGURES

Figure S1. Correct coding sequence for afoA and corresponding amino acid sequence of its

protein product (AfoA). Intron sequences are shown in red.
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Figure S2. Corrected annotation of AN11200. Intron is shown in red.
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Figure S3. CAGE RNA-seq data showing the transcription start site for alInR. The AspGD gene
models for AN11192 and AN9221 are shown. Blue genes are transcribed right to left and orange
genes are transcribed left to right. In CAGE RNA-seq the 5’ cap structures of mRNAs are
captured and used for library construction. Sequencing of the library reveals transcription start
sites. The CAGE RNA-seq library used in the current study was made from a mixture of mMRNAS
from two sources, wild-type hyphae cultured for one day at 37°C in liquid glucose minimal
medium and hyphae carrying a deletion of the mcrA gene grown for four days at 37°C in liquid
glucose minimal medium. Deletion of mcrA upregulates many genes including secondary
metabolism genes.? Deletion of mcrA did not upregulate the (+)-asperlin cluster but there were
enough reads in the region of the gene annotated as AN9221 to allow us to determine the
transcription start site. The CAGE RNA-seq reads are shown as blue or orange lines below the
gene models. The great majority of the reads in AN9221 map to the beginning of what was
annotated as the third exon. This result indicates that the third exon is a separate transcription
unit (i.e. gene). These and additional RNA-seq data reveal that AN9221 is actually two genes
that we are now designating alnR and alnG.

Reference:
2.0akley, C. E., M. Ahuja, W. W. Sun, R. Entwistle, T. Akashi, J. Yaegashi, C. J. Guo, G. C.
Cerqueira, J. R. Wortman, C. C. Wang, Y. M. Chiang, and B. R. Oakley. 2017. Discovery of
McrA, a master regulator of Aspergillus secondary metabolism. Mol Microbiol 103:347-365.
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Figure S4. Coding sequence of alnR along with predicted amino acid sequence. The position of
the Zn(I1)2Cys6 zinc binuclear cluster DNA-binding domain is underlined with the cysteine

residues in bold.
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Figure S5. Coding sequence of alnG and amino acid sequence of its predicted product. The
intron is shown in red.
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Figure S6. HRESIMS spectra of (2Z, 4Z, 6E)-octa-2,4,6-trienoic acid (1) (negative mode) and
(+)-asperlin (2) (positive mode).
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Figure S7. (2Z,4Z,6E)-octa-2,4,6-trienoic acid (1) and (+)-asperlin (2) *H and **C assignments.
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6Ha(JmHZ)
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2 116.0, CH
3 141.0, CH
4 126.0, CH
5 138.7, CH
6 122.0, CH
7 136.1,CH
8 18.7, CH;
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COOH

5.67 (1H,d, 11.3)
7.18 (1H, dd, 11.3, 10.5)
7.15 (1H, dd, 11.1, 10.5)
6.36 (1H, dd, 11.1, 10.5)
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3.06 (1H, qd, 5.2, 2.1)
1.36 (3H, d, 5.2)

2.11 3H, s)
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Figure S8. *H NMR of (2Z,4Z,6E)-octa-2,4,6-trienoic acid (1) in CDCl3 (400 MHz).
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Figure S9. 3C NMR of (2Z,4Z,6E)-octa-2,4,6-trienoic acid (1) in CDCls (100 MHz).
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Figure S10. *H NMR of (+)-asperlin (2) in CDCl3z (400 MHz).
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Figure S11. 3C NMR of (+)-asperlin (2) in CDCls (100 MHz).
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