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S1. Physicochemical and Spectroscopic Data of Five Known Compounds 1, 2 and 4-6

Cyclo(p-Pro-D-Phe) (1): Crystalline powder (MeOH), m.p. 150-151 °C, [a]5 +10.9 (c 0.14, MeOH).
Positive ion ESIMS m/z: 245 [M + H]*, 267 [M + Na]*, 283 [M + K]; negative ion ESIMS m/z: 243
[M — H]. Positive HRESIMS m/z: measured 245.1283 [M + H]", calcd for Cy4H;7N20,
[M + H]" 245.1290; measured 267.1101 [M + Na]*, calcd for C14H1sN,O-Na [M + Na]* 267.1109.
'H NMR (400 MHz, CDCls) §: 7.39-7.20 (5H, m, H-2'~H-6'), 5.63 (1H, br s, 8-NH), 4.28 (1H, dd,
J=10.7, 2.8 Hz, H-9), 4.08 (1H, br t, J = 7.5 Hz, H-6), 3.71-3.53 (3H, m, H,-3, Ha-10), 2.77 (1H, dd,
J = 14.5, 10.8 Hz, Hb-10), 2.38-2.30 (1H, m, Hb-5), 2.07-1.84 (3H, m, H,-4, Ha-5). *C NMR
(100 MHz, CDCls) &: 169.6 (C-1), 165.2 (C-7), 136.0 (C-1'), 129.5 (2C, C-2',6"), 129.2 (2C, C-3'5'),
127.7 (C-4"), 59.3 (C-6), 56.3 (C-9), 45.6 (C-3), 36.9 (C-10), 28.5 (C-5), 22.7 (C-4).

Cyclo-(D-Pro-p-Tyr) (2): Crystalline solid (MeOH), m.p. 147-149 <, [a]3 +11.9 (c 0.32, MeOH).
Positive ion ESIMS m/z: 261 [M + H]*, 283 [M + Na]*, 299 [M + K]*; negative ion ESIMS m/z: 259
[M — HJ . Positive HRESIMS m/z: measured 261.1231 [M + H]", calcd for Ci4H17N2O3 [M + H]*
261.1239; measured 283.1049 [M + Na]", calcd for C14H16N,O3Na [M + Na]* 283.1059; measured
543.2210 [2M + Na]*, calcd for C,sH3,N4OgNa [2M + Na]* 543.2220. *H NMR (400 MHz, CDCls) &:
7.08 (2H, d, J = 8.3 Hz, H-2',6"), 6.80 (2H, d, J = 8.3 Hz, H-3',5'), 5.63 (1H, br s, 8-NH), 4.21 (1H, br d,
J = 8.8 Hz, H-9), 4.09 (1H, t, J = 7.50 Hz, H-6), 3.69-3.49 (3H, m, H,-3, Hb-10), 2.73 (1H, dd,
J = 145, 10.6 Hz, Ha-10), 2.43-2.22 (1H, m, Hb-5), 1.99-1.86 (3H, m, H,-4, Hb-5). 3C NMR
(100 MHz, CDCls) &: 169.6 (C-1), 165.2 (C-7), 155.4 (C-4), 130.5 (2C, C-2',6"), 127.7 (C-1'), 116.3
(2C, C-3',5'), 59.6 (C-6), 56.3 (C-9), 45.6 (C-3), 36.0 (C-10), 28.5 (C-5), 22.8 (C-4).

Cyclo(L-1le-L-Pro) (4): Crystalline powder (MeOH), m.p. 107—110 °C. [a]%5 +59.1 (c 0.46, MeOH).
Positive ion ESIMS m/z: 211 [M + H]", 233 [M + Na]"; negative ion ESIMS m/z: 209 [M — H] , 245
[M + HCOO] . *H NMR (400 MHz, CDCls) &: 5.97 (1H, br s, 8-NH), 4.07 (1H, br t, J = 8.1 Hz, H-6),
3.96 (1H, br s, H-9), 3.67-3.50 (2H, H,-3), 2.42-2.35 (1H, m, H-10), 2.35-2.26 (1H, m, Ha-5),
2.10-1.97 (2H, m, Ha-4, Hb-5), 1.96-1.82 (1H, m, Hb-4), 1.48-1.36 (1H, m, Ha-11), 1.26-1.10 (1H, m,
Hb-11), 1.05 (3H, d, J = 7.2 Hz, H3-13), 0.92 (3H, t, J = 7.4 Hz, H5-12)."*C NMR (100 MHz, CDCls) &:
170.0 (C-1), 165.1 (C-7), 60.6 (C-9), 58.9 (C-6), 45.3 (C-3), 35.4 (C-10), 28.7 (C-5), 24.1 (C-11), 22.5
(C-4),16.1 (C-13), 12.2 (C-12).

Cyclo(L-Leu-L-Pro) (5): Crystalline powder (MeOH), m.p. 148-149 °C, [a]% +105.8 (c 0.77,
MeOH). Positive ion ESIMS m/z: 211 [M + H]%, 233 [M + Na]*; negative ion ESIMS m/z:
209 [M — HJ, 255 [M + HCOO]". *H NMR (400 MHz, CDCl) &: 6.18 (1H, s, 8-NH), 4.11 (1H, t,
J=7.5Hz, H-6), 4.01 (1H, dd, J = 9.6, 3.4 Hz, H-9), 3.63-3.49 (2H, m, H,-3), 2.34 (1H, dtd, J = 9.7, 6.8,
2.9 Hz, Hb-5), 2.18-1.97 (3H, m, Hb-4, Ha-5, Ha-10), 1.96-1.84 (1H, m, Ha-4), 1.82-1.69 (1H, m,
H-11), 1.52 (1H, ddd, J = 14.5, 9.6, 4.9 Hz, Hb-10), 0.99 (3H, d, J = 6.6 Hz, Hs-13), 0.94 (3H, d,
J = 6.6 Hz, Hs-12). 3C NMR (100 MHz, CDCly) &: 170.4 (C-1), 166.3 (C-7), 59.1 (C-6), 53.5 (C-9),
45.6 (C-3), 38.7 (C-10), 28.2 (C-5), 24.8 (C-11), 23.4 (C-4), 22.9 (C-12), 21.3 (C-13).

3B,50,9a-Trihydroxy-(22E,24R)-ergosta-7,22-dien-6-one (6): Crystalline powder (CH,CI,), m.p.
218-219 °C. [0]5 —37 (c 0.22, CHCIy). Positive ion ESIMS m/z: 467 [M + Na]", 483 [M + K]"; negative
ion ESIMS m/z: 443 [M — HJ, 479 [M + CI]". *H NMR (400 MHz, CDs;OD) &: 5.59 (1H, d,
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J=2.0Hz, H-7), 5.27 (1H, dd, J = 15.2, 7.1 Hz, H-23), 5.21 (1H, dd, J = 15.2, 7.7 Hz, H-22), 3.97-3.89
(1H, m, H-3), 1.06 (3H, d, J = 6.6 Hz, H3-21), 1.00 (3H, s, H3-19), 0.95 (3H, d, J = 6.8 Hz, H3-28), 0.87
(3H, d, J = 7.0 Hz, H5-27), 0.85 (3H, d, J = 7.0 Hz, H5-26), 0.67 (3H, s, H5-18). *C NMR (100 MHz,
CD;0D) §: 200.1 (C-6), 165.0 (C-8), 136.7 (C-22), 133.6 (C-23), 120.9 (C-7), 80.2 (C-5), 76.1 (C-9),
67.8 (C-3), 57.4 (C-17), 52.8 (C-14), 46.2 (C-13), 44.4 (C-24), 42.7 (C-10), 41.7 (C-20), 37.1 (C-4),
36.2 (C-12), 34.4 (C-25), 31.0 (C-2), 29.3 (C-11), 29.1 (C-16), 26.6 (C-1), 23.4 (C-15), 21.6 (C-21),
20.54 (C-19), 20.47 (C-26), 20.1 (C-27), 18.2 (C-28), 12.6 (C-18).
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Figure S1. HPLC-PDAD-UV analysis of the EtOAc extracts of the control ZBY-3 strain and selected mutants. (A) HPLC profiles detected at
210 nm; (B) Enlarged HPLC profiles detected at 210 nm (from 35 min to 60 min); (C) HPLC profiles detected at 254 nm; (D) Enlarged HPLC
profiles detected at 254 nm (from 35 min to 60 min); (E) HPLC profiles detected at 290 nm; (F) Enlarged HPLC profiles detected at 290 nm
(from 35 min to 60 min); (G1) UV spectra of selected new peaks in the mutant extracts, and UV absorptions of the control G59 extract at the
corresponding retention times (tr); (G2) UV spectra of selected new peaks in the mutant extracts, and UV absorptions of the control G59
extract at the corresponding retention times (tg).
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Figure S2. HPLC-ESI-MS analysis of the EtOAc extracts of the control ZBY-3 strain and
selected mutants. (A) Total ion chromatograms detected by positive ESI-MS; (B1) Total
ion chromatograms detected by negative ESI-MS; (B2) Total ion chromatograms (TIC) for
the ZBY-3 strain and a mutant u2n2h3-3; (C1) Extracted positive ion (m/z 200.0-300.0)
chromatograms; (C2) Extracted positive ion (m/z 300.0-400.0) chromatograms;
(C3) Extracted positive ion (m/z 400.0-500.0) chromatograms; (C4) Extracted positive ion
(m/z 500.0-600.0) chromatograms; (C5) Extracted positive ion (m/z 600.0-700.0)
Chromatograms; (C6) Extracted positive ion (m/z 700.0-800.0) chromatograms;
(C7) Extracted positive ion (m/z 800.0-900.0) chromatograms; (C8) Extracted positive ion
(m/z 900.0-1000.0) chromatograms; (D1) Extracted negative ion (m/z 200.0-300.0)
chromatograms; (D2) Extracted negative ion (m/z 300.0-400.0) chromatograms;
(D3) Extracted negative ion (m/z 400.0-500.0) chromatograms; (D4) Extracted negative
ion (m/z 500.0-600.0) chromatograms; (D5) Extracted negative ion (m/z 600.0-700.0)
chromatograms; (D6) Extracted negative ion (m/z 700.0-800.0) chromatograms;
(D7) Extracted negative ion (m/z 800.0-900.0) chromatograms; (D8) Extracted negative
ion (m/z 900.0-1000.0) chromatograms; (E1) Extracted ion chromatograms (EIC,
m/z 200.0-300.0) for the ZBY-3 strain and a mutant u2n2h3-3; (E2) Extracted ion
chromatograms (EIC, m/z 300.0-400.0) for the ZBY-3 strain and a mutant u2n2h3-3;
(E3) Extracted ion chromatograms (EIC, m/z 400.0-500.0) for the ZBY-3 strain and a
mutant u2n2h3-3; (E4) Extracted ion chromatograms (EIC, m/z 500.0-600.0) for the
ZBY-3 strain and a mutant u2n2h3-3; (E5) Extracted ion chromatograms (EIC, m/z
600.0-700.0) for the ZBY-3 strain and a mutant u2n2h3-3; (E6) Extracted ion
chromatograms (EIC, m/z 700.0-800.0) for the ZBY-3 strain and a mutant u2n2h3-3;
(E7) Extracted ion chromatograms (EIC, m/z 800.0-900.0) for the ZBY-3 strain and a
mutant u2n2h3-3; (E8) Extracted ion chromatograms (EIC, m/z 900.0-1000.0) for the
ZBY-3 strain and a mutant u2n2h3-3; (F1) HPLC-positive ion ESI-MS analysis
(m/z 300.0—400.0; tg = 25.71-26.41 min); (F2) HPLC-positive ion ESI-MS analysis (m/z
500.0—600.0; tr = 69.11 min); (F3) HPLC-positive ion ESI-MS analysis (m/z 700.0—800.0;
tr = 70.19 min); (F4) HPLC-positive ion ESI-MS analysis (m/z 700.0-800.0; tr = 76.98
min); (F5) HPLC-positive ion ESI-MS analysis (m/z 300.0-400.0; tg = 38.68 min); (F6)
HPLC-positive ion ESI-MS analysis (m/z 500.0-600.0; tg = 69.33 min); (F7)
HPLC-positive ion ESI-MS analysis (m/z 200.0-300.0; tr=14.95 and 19.19 min); (F8)
HPLC-positive ion ESI-MS analysis (m/z 300.0-400.0; tr = 40.49, 46.68 and 51.12 min);
(F9) HPLC-positive ion ESI-MS analysis (m/z 900.0—1000.0; tg = 51.15 and 55.79 min);
(F10) HPLC-positive ion ESI-MS analysis (m/z 200.0—300.0; tg = 21.85 and 23.90 min);
(F11) HPLC-positive ion ESI-MS analysis (m/z 400.0-500.0; tg = 42.52 and 61.51 min);
(F12) HPLC-positive ion ESI-MS analysis (m/z 300.0—400.0; tg = 4.41 and 20.04 min);
(F13) HPLC-positive ion ESI-MS analysis (m/z 300.0—400.0; tg = 21.97 and 24.83 min);
(F14) HPLC-positive ion ESI-MS analysis (m/z 400.0-500.0; tg = 39.28 and 74.98 min);
(F15) HPLC-negative ion ESI-MS analysis (m/z 300.0—400.0; tg = 51.45 and 56.09 min);
(F16) HPLC-negative ion ESI-MS analysis (m/z 300.0-500.0; tg = 15.25 and 23.03 min);
(F17) HPLC-negative ion ESI-MS analysis (m/z 500.0—-700.0; tr = 71.67 and 78.44 min).
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Figure S3. HPLC-PDAD-UV analysis of 1-6 and the EtOAc extracts of the mutant
u2n2h3-3 and the control ZBY-3 strain. (A) HPLC profiles detected at 210 nm; (B) HPLC
profiles detected at 257 nm; (C) UV spectra for detecting 1-6 in the HPLC profiles of

u2n2h3-3 and ZBY-3 extract.

2.007

u2n2h3-3

L S s B S B B B By B
0.00 10.00 20.00 30.00 40.00

I
60.00

T T
70.00 80.00

AU
o
D

LT

o B> P w | O

2

u2n2h3-3

ZBY-3

e e N s e e e S B B ey e
0.00 10.00 20.00 30.00 40.00

(B)

—
50.00

—
60.00

—
70.00 80.00



Mar. Drugs 2014, 12 S49

Figure S3. Cont.

0.025 0.025: T 0.025
- 0.020+ \ | -
0.020- 1 “‘ u2n2h3_3 0.020 ZBY-3
0.0159 _ . 0.0154 \ 0.015 = i
257.3 = _ R =
2 tr =30.40 min | 3 \ ty=30.40min | 2 tr = 30.40 min
0.010 0.010 0.010
0.005 0.0057 0.005
00001 _ : : : 00000, , : . 00001 . : :
200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00
nm nm nm
0.010- 0.010 0.010
0.008+ 2 0.008- U2n2h3'3 0.0084 ZBY-3
S 0.006 “ tr = 17.55 min S 0.006 tr = 17.55 min S 0.006+ tr = 17.55 min
< 0.004- 273.9 < 0.004- < 0.0044
0.002] AR 0.002 0.002]
Aty
0.000] _ ‘ ‘ : 0000 _ : : : 0.000- ; T r
200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00
nm nm nm
0.050- 0.050- \ 0.050-
0.0407 “ 3 0.040] \\ uzn2h3-3 0.040] ZBY-3
00301 t=37.70 min |  °%% tr=37.70min |, oox) tr = 37.70 min
0.020 0.020+ 0.020
0.0104 347.6 3808 0.010+ 0.010+
0.0001— , , , 0.000— ; ; ; 0.000— ; ; :
200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00
nm nm nm
1.007197-4 03.9 93.9
4 I u2n2h3-3 ZBY-3
0.804 ) oo ] . 040 | -
_ 0s0] tr = 26.33 min R : tr = 26.33 min S tg = 26.33 min
< < <
0.404 0.20 0.20-
0207
000 : : : 0004 : : - 0001 ; : :
200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00
nm nm nm
93.9 93.9
150] | 5 0.60,‘(\ u2n2h3-3 2BY-3
0.40+
H | H .
| - | . = .
_ 100] tr = 26.60 min _ ouo] tg = 26.60 min S tr = 26.60 min
< < <
| 0.20-
050 \ 0.20-
o0 N 2727 000] \\ 272.7 000
-OUT : T T T T
200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00
nm nm nm
0.04
20041985 191.5 2385 198.5
) - 1.50- -
ool 6 u2n2h3-3 ZBY-3
S07 [
| . 4 .
s tr = 69.82min | _ %% tr = 69.82 min 1.00] tg = 69.82 min
1.004/ | o}
< | < <
| 285 1 326.1348.7 378.4
050y \ - 0.00 0.50]
338.0
0.001 T T T T T T T T 0.00
200.00 250.00 300.00 350.00 200.00 250.00 300.00 350.00 200.00 250.00 300,00 350.00
nm nm nm

©)



Mar. Drugs 2014, 12

S50

Figure S4. HPLC-ESI-MS analysis of 1-6 and the EtOAc extracts of the mutant u2n2h3-3
and the control ZBY-3 strain. (A) HPLC-positive ion ESI-MS analysis (ESIMS m/z:
267 [M + Na]" for 1); (B) HPLC-negative ion ESI-MS analysis (ESIMS m/z: 243 [M — H]
for 1); (C) HPLC-positive ion ESI-MS analysis (ESIMS m/z: 283 [M + Na]® for 2);
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(J) HPLC-negative ion ESI-MS analysis (ESIMS m/z: 443 [M — H] for 6).
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Extracted Negative lon (m/z 259.0-260.0) Chromatograms

S52
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Figure S4. Cont.
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ESIMS Spectra in the Range of 21.0-23.0 min Retention Times
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Figure S4. Cont.
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Figure S5. Positive ESI-MS and HR-ESI-MS of 3.

W 040075 to 0.100 min from Sample 107 of Daiff (Turba Spray), subtracted (0.000 to 0.025 min), Subtracted < +0Q1: 0175 to 0201 .. Mlax. 1.9e¥ cps.
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Figure S6. 400 MHz *H NMR of 3 in CD;0D.
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Figure S7. 100 MHz **C NMR of 3 in CD3OD.
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Figure S8. *H-'H COSY spectrum of 3 in CDsOD.

b

-2.0

-2.5

-3.5
-4.0

-4.5

f1 (ppm)

J

-5.5
- 6.0

-6.5

-7.0

% |
- -7.5
7.

0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0
2 (ppm)




Mar. Drugs 2014, 12 S60

Figure S9. HMQC spectrum of 3 in CD3;0D.
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Figure S10. HMBC spectrum of 3 in CD3;OD.
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