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Supplemental Results
Detailed structural Characterization of Emericellamide C-F

Emericellamide C (2) was isolated as a white powder. The molecular formula
CaoHs3sNsO; was established by its °C NMR, DEPT and HRFABMS data,
representing seven indices of hydrogen deficiency (IHD). The "H NMR spectrum
in DMSO-ds (Table S3) exhibited five typical amide NH signals (64 8.20, 8.11,
7.82, 7.61, and 7.53), one ester carbinol proton (64 4.81), and six o—amino
protons [8y 4.38 (1H), 4.01-4.09 (3H), 3.91 (1H), and 3.58 (1H)]. *C NMR and
DEPT spectral (Table S4) data exhibited six amide or ester carbonyl groups (dc
172.9, 171.6, 171.4, 171.2, 170.9, and 169.4) and one oxygenated carbon [0c
75.0 (d)], which correlated with &y 4.81 in the gHMQC spectrum. These results,
together with the IR absorption band at 3307 cm™ (amide N-H stretching), 1758
cm” (ester C=0 stretching), and 1636 cm™ (amide C=0 stretching), suggested
that emericellamide C (2) is a monocyclic depsipeptide containing five amino
acids and one ester functional group. Emericellamide A (1), a known compound
isolated from marine-derived Emericella sp. [1] and also found in this study,
exhibited similar "H and "*C NMR spectral features with emericellamide C (2), as
it also contained two alanines (Ala-1 and Ala-2), one leucine (Leu), one valine
(Val), and one glycine (Gly). The spectral differences between emericellamide A
and C are that emericellamide A (1) has an additional methyl group [0y 0.82; &¢c
12.9, CH3-31] and the carbinol proton in emericellamide A (1) [on 4.93 (br d, J =
9.6 Hz, H-22)] is shifted upfield to o4 4.81 (ddd, J = 9.2, 8.4, 3.6 Hz, H-22) in
emericellamide C (2). These results suggested that Me-31 in emericellamide A is
replaced by H in emericellamide C (2).

Emericellamide D (3), a constitutional isomer of emericellamide C (2), also has
similar "H and *C NMR spectral features with emericellamide A (1) (Tables S3
and S4). Emericellamide A (1) and D (3) differ only in that CHs-30 in
emericellamide A (1) is replaced by H in emericellamide D (3). This generated
one methylene [0y 2.68 (1H, dd, J = 13.6, 9.6 Hz) and 2.18 (1H, d, J = 13.6 Hz);



d¢c 30.8 (t), CH2-21] in emericellamide D (3) instead of one methine [64 2.87 (1H,
dq, J = 9.6, 6.8 Hz); 6c 41.1 (d), CH-21] in emericellamide A (1). Emericellamides
E (4) and F (5), another pair of constitutional isomers, both have the molecular
formula Cs,Hs7N5O7. The 'H NMR spectra of emericellamides E (4) and F (5) are
superimposable with emericellamides C (2) and D (3), respectively. This result,
together with the *C and DEPT spectra exhibiting two more CH, carbons,
suggested that the structures of emericellamide E (4) and F (5) extended two
more carbons on the aliphatic side chains of emericellamides C (2) and D (3),
respectively. 2D NMR (gHMQC, gHMBC, gCOSY, and ROESY) data led to full
assignments of emericellamides C — F (2 — 5) (Tables S3 and S4) and also
confirmed the assigned structures. The absolute configurations of the amino
acids in emericellamides C (2) and D (3) were determined as all L-isomers by
Marfey‘s reagent after hydrolysis as described by Oh et al [1]. The configurations
of C-21 and C-22 in emericellamides C (2) and E (4) were same as
emericellamide A (1) because they all have large coupling constants (> 9.0 Hz)
between H-21 and H-22. The configurations of C-22 and C-23 in emericellamides
D (3) and F (5) were also the same as emericellamide A (1) because all have
small coupling constants (< 4.0 Hz) between H-22 and H-23 [1]. The similar
optical rotation values of these compounds also support these configurations.

Supplemental Methods

Optical rotations were measured on a JASCO P-1010 digital polarimeter,
whereas IR spectra were recorded on a Perkin—Elmer Spectrum BX. '"H and *C
NMR spectra were run on a Varian Unity Plus 400 spectrometer, whereas
HRFABMS spectra were obtained on a JEOL MSRoute mass spectrometer.
LC/MS was carried out using a ThermoFinnigan LCQ Advantage ion trap mass
spectrometer with a RP C4g column (Alltech Prevail C18 3 um 2.1 X 100mm) at a
flow rate of 125 uL/min. The solvent gradient for HPLC was 95 % MeCN/H,O
(solvent B) in 5 % MeCN/H0 (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 to 0 % B from 35 to 40 min,
and re-equilibration with 100 % B from 40 to 45 min. Positive ion electrospray
ionization (ESI) was used for the detection of the analytes. Conditions for MS
included a capillary voltage 5.0 kV, a sheath gas flow rate at 60 arbitrary units, an
auxiliary gas flow rate at 10 arbitrary units, and the ion transfer capillary
temperature at 350 °C.

Spectral Data of Emericellamides

Emericellamide A (1) characterization: white powder; [o]p** -50.2 (MeOH, ¢ 0.1);
IR Vimax™">° 3306, 2930, 1743, 1652, 1549 cm™"; For 'H and *C NMR data, see
Table S3 and S4. HRFABMS, [M+H]" m/z found 610.4154; calc. for C31HssN507:
610.4180.

Emericellamide C (2) characterization: white powder; [o]p** -37.4 (MeOH, ¢ 0.1);
IR Vmax">° 3307, 2962, 1758, 1636, 1551 cm™"; For 'H and *C NMR data, see



Table S3 and S4. HRFABMS, [M+H]" m/z found 596.4026; calc. for C3oHs4N507:
596.4023.

Emericellamide D (3) characterization: white powder; [o]p*° -65.3 (MeOH, ¢ 0.1);
IR Vmax">° 3306, 2930, 1745, 1656, 1529 cm™"; For 'H and *C NMR data, see
Table S3 and S4. HRFABMS, [M+H]" m/z found 596.4016; calc. for C3oHs4N507:
596.4023.

Emericellamide E (4) characterization: white powder; [o]p? -35.2 (MeOH, ¢ 0.1);
IR Vmax">° 3307, 2962, 1758, 1636, 1551 cm™"; For 'H and >C NMR data, see
Table S3 and S4. HRFABMS, [M+H]" m/z found 624.4324; calc. for C3,HssN5O7:
624.4336.

Emericellamide F (5) characterization: white powder; [o]p?° -46.4 (MeOH/CHCl;
1:1, ¢ 0.05); IR Vmax “"°® 3306, 2930, 1758, 1637, 1549 cm™"; For 'H and "*C NMR
data, see Table S3 and S4. HRFABMS, [M+H]" m/z found 624.4312; calc. for
C32HssN507: 624.4336.



Table S1. A. nidulans Strains Used in This Study

strain genotype reference
WT (TNO2A3) pyrG89; pyroA4, nkuA::argB [2]

AANO0607 pyrG89; pyroA4, nkuA::argB; AN0607::pyrG A. fumigatus this study
AAN1242 pyrG89; pyroA4, nkuA::argB; AN1242::pyrG A. fumigatus this study
AAN2545 pyrG89; pyroA4, nkuA::argB; AN2545::pyrG A. fumigatus this study
AAN2621 pyrG89; pyroA4, nkuA::argB; AN2621::pyrG A. fumigatus this study
AAN8412 pyrG89; pyroA4, nkuA::argB; AN8412::pyrG A. fumigatus this study
AAN9244 pyrG89; pyroA4, nkuA::argB; AN9244::pyrG A. fumigatus this study
AAN2542 pyrG89; pyroA4, nkuA::argB; AN2542::pyrG A. fumigatus this study
AAN2543 pyrG89; pyroA4, nkuA::argB; AN2543::pyrG A. fumigatus this study
AAN2544 pyrG89; pyroA4, nkuA::argB; AN2544::pyrG A. fumigatus this study
AAN2546 pyrG89; pyroA4, nkuA::argB; AN2546::pyrG A. fumigatus this study
AAN2547 pyrG89; pyroA4, nkuA::argB; AN2547::pyrG A. fumigatus this study
AAN2548 pyrG89; pyroA4, nkuA::argB; AN2548::pyrG A. fumigatus this study
AAN2549 pyrG89; pyroA4, nkuA::argB; AN2549::pyrG A. fumigatus this study
AAN2550 pyrG89; pyroA4, nkuA::argB; AN2550::pyrG A. fumigatus this study
AAN10325 pyrG89; pyroA4, nkuA::argB; AN10325::pyrG A. fumigatus this study




Table S2. Primers Used in This Study

primer

Sequence (5'—3')

ANO0607.3P1
ANO0607.3P2
ANO0607.3P3
ANO0607.3P4
ANO0607.3P5
ANO0607.3P6

GGT GTC GTATAG GGATCG G

CAG TGA AGT GGA ACG AGT CG

CGA AGA GGG TGAAGA GCATTG CGATGC CAAACACAAGGCC
GCATCA GTG CCT CCT CTC AGA CAG TGC ATA CAT CGC ATT GAATGG
GCA GTC ACC CAG CAT GGG

CGC ATG CGA GAG ATAAGA CC

AN1242.3P1
AN1242.3P2
AN1242.3P3
AN1242.3P4
AN1242.3P5
AN1242.3P6

CCT TGC GTT GGC GAC TGG

GCG ACT GGC CTATCC TGG

CGA AGA GGG TGA AGA GCATTG CGT CAATTAGGT ATT AGT AACC
GCATCAGTG CCTCCT CTC AGACAGTCGTTGTTCCATTTGTTT GGC
CCT AGT CTATAAAGC TCG CC

CGA CGA GTC TTATCC AAA CAC

AN2545.3P1
AN2545.3P2
AN2545.3P3
AN2545.3P4
AN2545.3P5
AN2545.3P6

GTC ATT ATT GCATCA GGG G

GATCGGTTT CCATCAGTCC

CGA AGA GGG TGA AGA GCATTG GAG GCC GCT ATC AAAGGC G
GCATCA GTG CCT CCT CTC AGA CAG CAA ACC CCT GTA GAA GCA GG
GCT GTT GGC AAA AGG TAA AGG

CCGTTT ATT CCAGAGTCA CC

AN2621.3P1
AN2621.3P2
AN2621.3P3
AN2621.3P4
AN2621.3P5
AN2621.3P6

GCG GCG TCG ATT TGC TGG

GCTACTCTCATTTTG GCT GC

CGA AGA GGG TGA AGA GCATTG GGA GGG CAA AAG CCT GAG G
GCA TCA GTG CCT CCT CTC AGA CAG AAC GTATGC ATA ATG AGG
CAG CTT GAC ACC ACT ATATGC

GTG ACC AAAACG GTT ATTTGC

AN8412.3P1
AN8412.3P2
AN8412.3P3
AN8412.3P4
AN8412.3P5
AN8412.3P6

GAC ACG GTC AACATGCAGG

GGT ATC TGT GAATGT CTC CC

CGA AGA GGG TGA AGA GCATTG GCA AGT ATC AAG TAAAAC TGG
GCATCA GTG CCT CCT CTC AGA CAG GTATGT CTA ACT CAG CAT CCC
GGA TAT ATA CGA CGT TCC ATC

GGG AGTAGCTTT GTT TGA GC

AN9244.3P1
AN9244 .3P2
AN9244 3P3
AN9244 3P4
AN9244 .3P5
AN9244.3P6

GTT GCG GAT GAAGGA AACC

GCTCCACCAGCTTTAGCCG

CGA AGA GGG TGAAGAGCATTG CGATGC TAACGT ACG GACC
GCA TCA GTG CCT CCT CTC AGA CAG GCT TGA TAG AGATCATTG
CCT GCATTC CCCAGAATGC

CCT GGT AGT TTG GCA CGC

AN2542.3P1
AN2542.3P2
AN2542.3P3
AN2542.3P4
AN2542.3P5
AN2542.3P6

TGG ACC GGA TCT GTACTATGG

CGG AGT TTT ACA GAG GACAAGC

CGA AGA GGG TGA AGA GCATTG AAG AGT GTG TGT GCG AAA GG
GCA TCA GTG CCT CCT CTC AGA CAG ACA GCT GCA GCC AAT AAACC
CTT TCT CCC GAT TCA GTT GG

GAA GCC GTG GAA CTT CTAACC

AN2543.3P1
AN2543.3P2
AN2543.3P3
AN2543.3P4
AN2543.3P5
AN2543.3P6

GCG CAATGA GAC AAC AAA GG

GTA AAC CCG CTG GTA CAT GG

CGA AGA GGG TGA AGA GCATTG TGA AGA CGG GAT GTT CTT GG
GCA TCA GTG CCT CCT CTC AGA CAG AAC ATG CTAGCC CTG ACACC
GGC ATC AGA CGATCA GAA GG

GGA GGA GTA ATG GGA TGA AGG

AN2544.3P1
AN2544.3P2
AN2544.3P3
AN2544.3P4

CGC ACCGTG TTTACT TGT CC

TCT GTG GCT GAATTG ACA GG

CGA AGA GGG TGA AGA GCATTG TGA GGG CTC TGA AGA CAT GG
GCATCAGTG CCT CCTCTC AGACAGCTGCTT CTACAGGGGTTT GG



AN2544 .3P5
AN2544.3P6

GGC TTC CCC CAG TAT ATT TCC
AGA TCT ACC AGC GCC AGT CC

AN2546.3P1
AN2546.3P2
AN2546.3P3
AN2546.3P4
AN2546.3P5
AN2546.3P6

ACG GCA GTA AGC AGAAGA GC

ACA ACT CGA CGAAGC TGT CC

CGA AGA GGG TGAAGA GCATTG GGATAG CCGATGCTAGTT CC
GCA TCA GTG CCT CCT CTC AGA CAG CGT CAT TCT GGG GTA AAA CG
CGA CGA GTC CAATAT TGT CG

GGG ACG CCTAGATCATTT GG

AN2547.3P1
AN2547.3P2
AN2547.3P3

AN2547.3P4

AN2547.3P5
AN2547.3P6

ATC ACG TCC TCG CTT AGA GG
GAG GTACGC TGAGCT TGA CG
CGA AGA GGG TGA AGA GCA TTG TGA CCG TCT GAA TAG CAT GG

GCA TCA GTG CCT CCT CTC AGA CAG GTG CTA CCT CTA ATG TGT CTA

CGC
CAC CTA CGC GAG AAA AGT GG
TGG AAA CTATGA GCG ACA CC

AN2548.3P1
AN2548.3P2
AN2548.3P3
AN2548.3P4
AN2548.3P5
AN2548.3P6

GTT GCG CTT CCT GAT AGT CG

AGC CTC TCACTG TCT GAC TCG

CGA AGA GGG TGA AGA GCATTG CCT GAG ATT TGG TCA CAG TCC
GCA TCA GTG CCT CCT CTC AGA CAG GGA AAT GGA CCT GTATGT GC
CCT TCC AAG TTT CGA GAT CC

AAC TCT CAC AAG CCCACACG

AN2549.3P1
AN2549.3P2
AN2549.3P3
AN2549.3P4
AN2549.3P5
AN2549.3P6

CTC AGC AGT GTG GTC TCA GC

AGC AGT CGG TCT CCA CGT CG

CGA AGA GGG TGA AGA GCATTG GCA AGG CGA GTT GTA GAA GG
GCATCA GTG CCT CCT CTC AGACAG TTT TAT GGA GCC AGC GTAGC
CCA ACT GGACAG ATC CAACC

CCACCCAGTTCACTAAAGTCG

AN2550.3P1
AN2550.3P2
AN2550.3P3
AN2550.3P4
AN2550.3P5
AN2550.3P6

CAG AAT GAC TGA GGG TCATGG

TTC TGG TAG AGG TCT GCT TCG

CGA AGA GGG TGA AGA GCATTG CCT AAG CTG CAC AGT GAG AGG
GCATCA GTG CCT CCT CTC AGACAG TCG TGG TCT GCT AGT TCT TGG
TTC ACA GCA CAG CGT AAAGC

CTA GGC CGC TATTTC TCA GG

AN10325.3P1 CGC ATG TCT TTA TGC AGA GC

AN10325.3P2 GGT GGA AGA CGG TTT GAA GA

AN10325.3P3 CGA AGA GGG TGA AGA GCATTG GGG TTG TGA AGAAGG TTT GC
AN10325.3P4 GCA TCA GTG CCT CCT CTC AGA CAG TCATGA CGT GAC CAC TCACC
AN10325.3P5 TCG CCAATC CTC TCT TTACC

AN10325.3P6 ATG ATC TTC ACC CCC AGT GC

Blue and red sequences are tails that anneal to the A. fumigatus pyrG fragment (AfpyrG) during fusion PCR



Table S3. *H-NMR Data for Emericellamides A and C — F (400 MHz in DMSO-dg)?

position A C D E F
NRP (L-Ala-1) 2 4.00-4.14° 4.03-4.09° 4.04-4.11° 4.01-4.09° 4.04-4.11°
3 1.24 (d, 6.8) 1.22 (d, 6.8) 1.24 (d, 6.8) 1.22 (d, 6.8) 1.24 (d, 6.8)
2-NH 8.04 (br s) 7.82 (d, 4.4) 8.15 (d, 4.4) 7.85 (br s) 8.16 (d, 4.0)
NRP (L-Ala-2) 5 4.00-4.14 4.03-4.09" 4.09-4.17° 4.01-4.09 4.09-4.17°
6 1.21 (d, 6.8) 1.23 (d, 6.8) 1.22 (d, 6.8) 1.23 (d, 6.8) 1.22 (d, 6.8)
5-NH 7.44 (d, 7.2) 7.53 (d, 7.2) 7.42 (d, 7.6) 7.55 (d, 7.2) 7.45(d, 7.2)
NRP (L-Leu) 8 4.00-4.14° 4.01-4.04° 4.04-4.11° 4.01-4.09° 4.04-4.11°
9 1.54-1.62° 1.50—1.62° 1.51-1.61° 1.50—1.62° 1.51-1.61°
10 1.54-1.62° 1.50-1.62" 1.51-1.61° 1.50-1.62" 1.51-1.61°
11 0.80 (d, 6.8) 0.82 (d, 6.8) 0.82 (d, 6.8) 0.82 (d, 6.8) 0.82 (d, 6.8)
12 0.89 (d, 6.8) 0.89 (d, 6.8) 0.90 (d, 6.8) 0.89 (d, 6.8) 0.90 (d, 6.8)
8-NH 8.29 (d, 8.4) 8.20 (d, 7.2) 8.19 (d, 8.4) 8.32 (d, 7.2) 8.31(d, 7.6)
NRP (L-Val) 14 3.98 (t, 7.6) 3.91(t, 7.2) 3.93 (t, 7.6) 3.91(t,7.2) 3.93 (t, 7.6)
15 1.90 (m) 1.91 (m) 1.93 (m) 1.93 (m) 1.94 (m)
16 0.87 (d, 6.8) 0.89 (d, 6.8) 0.90 (d, 6.8) 0.89 (d, 6.8) 0.90 (d, 6.8)
17 0.88 (d, 6.8) 0.91 (d, 6.8) 0.88 (d, 6.8) 0.90 (d, 6.8) 0.88 (d, 6.8)
14-NH 8.22 (d, 8.4) 8.11(d, 7.2) 8.10 (d, 7.6) 8.26 (d, 7.6) 8.25 (d, 7.6)
NRP (Gly) 19 3.62 (dd, 17.6,2.4); 3.58 (dd, 17.6,2.0); 3.75(dd, 17.2,40); 3.59(dd, 17.6,2.4); 3.76 (dd, 17.2, 4.0);
4.31(dd, 17.6,5.2) 4.38 (dd, 17.6, 6.0) 4.09-4.17 4.35 (dd, 17.6, 6.0) 4.09-4.17
19-NH 7.45 (brs) 7.61 (dd, 6.0, 2.0) 7.54 (t, 4.0) 7.56 (br, s) 7.51 (brs)
2.18 (d, 13.6); 2.68 2.18 (d, 13.6); 2.68
PK 21 2.87 (dg,9.6,6.8)  2.73(dq, 9.2, 6.8) (dd, 13.6, 9.6) 2.72 (dq, 9.2, 6.8) (dd, 13.6, 9.6)
22 493 (brd, 06  +8 (dd?’dé?'z’ 84, 504(dd, 96,36) 482 (dd?’dé?'z’ 84, 505(dd, 9.6 2.4)
23 1.67 (m) 1.42 (m); 1.50-1.62" 1.54-1.68° 1.42 (m); 1.50-1.62" 1.54-1.68°
24 1.05-1.16° 1.14-1.30° 1.02 (m); 1.18-1.34° 1.14-1.30° 1.02 (m); 1.18-1.34°
25 0.98-1.06° 1.14-1.30° 1.18-1.34° 1.14-1.30° 1.18-1.34°
26~28 1.18-1.34° 1.14-1.30° 1.18-1.34° 1.14-1.30° 1.18-1.34°
29 0.84 (t, 6.8) 0.85 (t, 6.8) 0.86 (t, 7.6) 1.14-1.30° 1.18-1.34°
30 0.90 (d, 6.8) 0.93 (d, 6.8) 0.83 (d, 7.6) 1.14-1.30° 1.18-1.34°
31 0.82 (d, 6.8) 0.85 (t, 6.8) 0.86 (t, 7.6)
32 0.93 (d, 6.8) 0.83 (d, 7.6)

? Figures in parentheses are multiplicities and coupling constants (J) in Hz.
® Data obtained from gHMQC spectrum and/or compared with the spectral data of emericellamide A (1) from literature [1].



Table S4. **C-NMR Data for Emericellamides A and C — F
(100 MHz in DMSO-de)?

position A C D E F

NRP (L-Ala-1) 1 1714 (s) 171.6(s) 171.8(s) 171.4(s) 171.9(s)

51.7(d) 51.8(d) 51.6(d) 51.8(d) 51.6(d)
394 (t) 38.9() 39.4() 39.0(t) 39.5()
10  245(d) 245(d) 24.4(d) 245(d) 24.4(d)

11 207(q) 20.7(q) 20.7(g) 20.7(q) 20.7(q)

12 232(q) 233(q) 23.2(q 232(q) 23.2(q)

NRP (L-Val) 13 171.2(s) 171.2(s) 171.2(s) 171.2(s) 171.3(s)
60.2(d) 60.3(d) 60.3(d)
8(d) 29.8(d) 29.8(d)
18.6(q) 18.7(q) 18.7(q)
( (

2 48.2(d) 48.2(d) 48.4(d) 48.3(d) 48.4(d)
3 16.3(q) 16.2(q) 16.1(q) 16.2(q) 16.1(q)
NRP (L-Ala-2) 4 171.5(s) 171.4(s) 171.4(s) 171.6(s) 171.4(s)
5 472(d) 47.8(d) 47.4(d) 47.7(d) 47.3(d)
6 18.3(q) 17.4(q) 18.1(q) 17.5(q) 18.2(q)
NRP (L-Leu) 7 170.9(s) 170.9(s) 170.8(s) 171.0(s) 170.9 (s)
8 d
9

17 19.1(q) 19.0(g) 19.1(g) 19.0(q) 19.1(q)
NRP (Gly) 18 168.7(s) 169.4(s) 169.0 (s) 169.4 (s) 169.0 (s)
19 425(t) 422() 424() 422(t) 423

PK 20  172.9(s) 172.9(s) 169.3(s) 172.8(s) 169.3 (s)

21 411 (d) 42.7(d) 380(t) 42.8(d) 38.1(t)
22 766 (d) 75.0(d) 74.4(d) 75.0(d) 74.4(d)
23 332(d) 288(t) 36.4(d) 288(t) 36.5(d)
24 335(t) 31.1(t) 32.0() 31.3() 320()
25 266 () 235(t) 26.3(t) 235(t) 264 (1)
26 289(t) 286(t) 289(t) 289°() 29.2°()
: 9(t) 31.2(t) 28.8°(t) 28.7°(t)

28 221(t) 221(t) 22.1(t) 28.7°(t) 28.9°(1)
0(q) 14.0(q) 309() 31.3(1)

30 14.3(q) 14.4(q) 147(q) 221(t) 221 (1)
31 12.9 (q) 14.0 (q) 14.0 (q)
32 14.4 (@) 14.7 (q9)

@Figures in parentheses are multiplicities assigned by DEPT NMR methods.
® \alues in the same column may be interchanged.
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Figure S1. A Schematic Diagram of the Use of Fusion PCR to Target an
NRPS Gene in A. nidulans

(a) DNA fragments flanking upstream and downstream of the target NRPS genes
are amplified with primers P1 and P3 and with P4 and P6. P3 and P4 are
designed to have tails that anneal to the A. fumigatus pyrG fragment (AfpyrG)
during fusion PCR. (b) The two fragments and the AfpyrG cassette are mixed
and fused together by PCR using nested primers P2 and P5 creating a linear
fragment suitable for transformation. (c) Replacement of the targeted NRPS gene
with the AfpyrG gene via homologous recombination.



525.0

100t Emericellamide C
- b, - H,0 b, - H,0
i 436.0 20T MH"- H,0
507 b, - H,0 Y
. a,-H;0 3209 a;-H0 | 4540 25
i 295.0 l 3409 407.7 ] o
a aess sk L P A - " - l l
507.0
100 Emericellamide D I
505 525.0
i 322.9 ol
il 295.1 l 373.0 4078 454.0 3
m sk ha sian ssanns mushe hessbenss s shiss ma PR L.-m..u -l-i PRTTRr uln A bl TR T TR uh " l 1 "
5] 450.0 5211
= 1007 Emericellamide A b, - H,0 b, - H,0
=] -
=
=l e Rz~ HO 539.1 MH'- H,0
£ 50 336.9 ' e bl
- a,- H,0 ] - o
=RiE 309.1 kot o3
'(':U ] 1 : 373.0 4218 46[8.0 ] l
—_ " L a Lo e nall L " L
[h]
x 553.1
100: Emericellamide E
m b, - H,0 b, - H,0
- 464.0 535.1 MH"- H,0
507 b, - H,0 o
i a,-H0 3549 az=H,0 | 4820 88
gl 323.0 | 368.9 435.8 l i
" PP J aes aal dasy i i L l [
1007 Emericellamide F
] 553.1
Gm 351.0 il
- g 8
i 323.1 373.0 4359 482.0 il
- I‘L T “[m T uihi'. |"‘|“i" T “| 3 .‘i‘L T 1" |I I‘ T -T. T IJ. "I“| l.I‘ “[‘ T i 7T ‘Iﬂ T l|. 17171 |
200 250 300 350 400 450 500 550 600 650
m/z

Figure S2. MS/MS Spectra of Emericellamide A (1) , C-F (2-5)
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Figure S4. 'TH NMR spectrum of emericellamide C (2).
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Figure S5. 3C NMR spectrum of emericellamide C (2).




20070609H_E2-2

H
Automation directory: )’a-,, N_“/_
Pulse Sequence: sZpul CJ:\ o o
07N 9 T

1.028

Solvent: dmso
Temp. 25.0 C s 298.1 K
Operator: wan

H
N
0
H H
Y\ M
Hercury—dODBBg “MVYX" (' \T/HKN ‘

) o : H

Relax. delay 1.000 sec

Pulse 45.0 degrees <~

Acq. time 1.998 sec i X
width 4001.6 Hz emericellamide D
200 repetitions .

DBSERVE H1, 400.1186423 MHz

DATA PROCESSING

FT size 16384

Total time 11 min, 5 sec

o
-
2
(=]
o,
=]
T Sw o om
o T ‘S oa S o
20l Y had w2 <%
o~ .'-:mg ~ e n =o
ST EL IR S
TYss W !
1
T T I T T T T I T T T T | T T T T | T T T | T T T T I
3 8 7 6 1 0
b ke e e e e
3.00 0.98 4.45 0.97 0.94 4.35 19.04
1.14 1.15 1.07 0.97 0.97 16.51

Figure S6. 1H NMR spectrum of emericellamide D (3).



20070609C_E2-2 l
Automation directory: /J
s

Pulse Sequence: s2pul
Solvent: dmso 8]

Temp. 25.0 C ,/ 298.1 K 0 NH H tfﬁ
Operator: wang N_\/,HMN -

Mercury-400BB "MVX"

DECOUPLE H1, 400.1206754 MHz
Power 35 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 320 hr, 30 min, 35 sec

Relax. delay 1.000 sec

Pulse 45.0 degrees A

Acg. time 1.300 sec . . THOTRO AT NGNS~ D

Width 24154.6 Hz emericellamide D R BB B R R R - e i

23032 repetltlons :lmmmmn;lnhu-:r-l—lﬂ;w:c:q:(‘;:\lo'

OBSERVE C13, 100.6099593 MHz TOMO MMM R ol oo
[ l

=

19.069
18.630
18,139
% 16.058
15,582
14,688
N\__13.970

=

171.384
171.238

170.820

—-171.824
169.340

-169.032
74.408

\_

=

’ﬁ;hﬁ:

P UL l Hids (LR il il :r'lﬁ'ln'l.
LI e | SN LI I A B e B L

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Figure S8. 'H NMR spectrum of emericellamide E (4).
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Figure S9. 3C NMR spectrum of emericellamide E (4).
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Figure S10. 'H NMR spectrum of emericellamide F (5).
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Figure S11. 13C NMR spectrum of emericellamide F (5). |



