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Table S1. 'H (500MHz) and *C (126MHz) NMR data of compound 2 in CDCl,
Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type
QXA/ QXA' Ala Cys'
2/2' 142.84/143.34,C 173.3,C 1 170.2,C
3/3' 9.534,5/9.624, s 143.6%/143.6%, CH 2 4.92,q(8.1,7.6) 46.4, CH 2 5.67, m 53.6, CH
4a/4a’ 143.8¢/143.9¢,C 1.31,d (8.0) 18.0, CH; 3 2.74, m 31.6, CH,
5/5' 8.145, m/8.14%, m 129.39/129.49, CH NH 7.67, m 3.29,d (11.5)
6/6' 7.87¢, m/7.87¢, m 132.1¢/132.1¢,CH N-Me 3.02, overlapped 30.8, CH;
7T 7.8349,m/7.839, m 131.1//131.1/, CH
8/8' 8.20¢, m/8.20¢, m 129.9¢/130.2¢, CH
8a/8a’ 140.37/140.4%, C
9/9' 164.0/162.1, C
Ser Ala' Val
1 169.9, C 172.6,C 1 172.6,C
4.76, m 54.9, CH 2 5.01, m 46.6, CH 2 4.76, m 62.5, CH
3.89,d (11.9) 63.0, CH, 1.42,d (6.6) 18.4, CH; 3 2.16, m 27.2,CH
4.20,d (11.0) NH 7.67, m 4 0.97, overlapped 20.0, CH;
NH 8.84,d (7.6) 5 0.71,d (6.4) 18.6, CH;
N-Me 2.96, overlapped 31.6, CH;
Dha Cys Val'
1 163.4,C 1 169.0, C 1 172.6,C
2 133.8,C 2 5.55,d (10.7) 54.9, CH 2 4.63,d (10.0) 63.0, CH
5.61,s 104.0, CH, 3 4.50, d (10.6) 52.9, CH 3 2.10, m 27.2,CH
6.74, s S-Me 1.90, s 12.1, CH; 4 1.02, overlapped 20.0, CH;
NH 10.51, s N-Me 3.02, overlapped 31.6, CH; 5 0.80, d (6.4) 19.2, CH;
N-Me 3.04, overlapped 30.6, CH;

a—h Assignments for overlapping 'H and *C NMR resonances with the same superscript may be interchanged
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Table S2. 'H (500MHz) and *C (126MHz) NMR data of compound 3 in CDCl,
Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type
QXA/ QXA' Ala Cys'
2/2' 142.69/142.52,C 1 173.3,C 1 1704, C
3/3' 9.624,5/9.584, s 143.9%/143.7%, CH 2 4.94,q (6.8) 46.3, CH 2 5.81,dd (11.8, 2.8) 53.2, CH
4a/4a' 144.2¢/143.6¢,C 3 1.42,d (6.7) 18.6, CH; 3 2.94,d (8.7) 29.1, CH,
5/5' 8.195%, m/8.11%, m 132.39/132.29, CH NH 7.78,d (7.3) 3.26,dd (14.9,2.7)
6/6' 7.85¢,m/7.85¢, m 130.0¢/129.4¢, CH N-Me 2.94,s 30.0, CH;
7T 7.884, m/7.847, m 129.7//129.9/, CH
8/8' 8.17¢, m/8.14¢, m 131.3¢/131.3¢,CH
8a/8a’ 140.4%/140.4%, C
9/9' 164.4/164.0, C
Ser Ala' Val
1 169.0, C 1 173.0,C 1 170.7, C
4.83,dd (12.4, 8.1) 55.1,CH 2 4.94,q (6.8) 46.4, CH 2 5.05, m 62.9, CH
3.90,dd (9.5, 4.6) 63.6, CH, 3 1.36,d (6.7) 18.4, CH; 3 235, m 28.1,CH
4.16,dd (11.5,4.3) NH 7.19,d (7.2) 4 1.06, d (6.6) 20.5, CH;,
NH 8.98,d(7.1) 5 0.88, d (6.7) 19.1, CH;,
N-Me 3.07,s 31.6, CH;
Ser' Cys Val'
1 167.6, C 1 168.6, C 1 173.1,C
2 4.94, q (6.8) 52.7,CH 2 6.06, d (9.9) 57.7,CH 2 4.83,dd (12.4, 8.1) 62.1,CH
4.57,dd (11.2,5.7) 65.1, CH, 3 4.63,d (10.0) 52.4, CH 3 2.16, m 27.2,CH
4.76,dd (11.4,2.1) S-Me 1.89, s 13.5, CH;, 4 1.03, d (6.6) 19.9, CH;,
NH 8.76,d (7.0) N-Me 2.94, s 31.6, CH;, 5 0.81, d (6.6) 18.9, CH;
N-Me 3.00, s 31.2, CH;

a—h Assignments for overlapping 'H and 1*C NMR resonances with the same superscript may be interchanged.
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Table S3. 'H (800MHz) and *C (201MHz) NMR data of compound 4 in DMSO-d;

Pos. oy, mult (J in Hz) dc, type Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jc, type
QXA/ QXA' Ala Cys'
2/2' 143.24/143.14,C 1 172.2,C 1 169.2,C
3/3' 9.544 5/9.474 s 143.42/143.35, CH 2 4.91,dq (14.4,7.3) 45.5,CH 2 5.43, m 53.2, CH
4a/4a’ 143.5¢/143.5¢,C 3 1.20, d (6.8) 16.7, CH; 3 2.87, m 29.7, CH,
5/5' 8.155, m/8.15%, m 129.34/128.94, CH NH 8.70, d (8.0) 2.67, m
6/6' 7.89¢, m/7.89¢, m 132.1¢/131.8¢, CH N-Me 2.91, overlapped 31.0, CH;
77 7.894, m/7.89 7, m 131.4//131.4/, CH
8/8' 8.20¢, m/8.20¢, m 131.2¢/131.2¢,CH
8a/8a' 139.57/139.5", C
9/9' 162.3/162.5, C
Dha Ala' Val
162.5,C 1 172.0, C 1 171.5,C
2 1334,C 2 4.79, m 45.3,CH 2 4.39 overlapped 62.9, CH
6.57, m 103.6, CH, 3 1.28,d (6.3) 17.4, CH; 3 2.14,m 26.8, CH
5.95, m NH 8.35, m 4 0.93, m 19.9, CH;
NH 1042, s 5 0.74, m 18.7, CH;
N-Me 2.97, overlapped 30.2, CH;
Ser Cys Val'
168.6, C 1 168.6, C 1 171.2,C
2 5.48, m 54.6, CH 2 5.31,d(10.6) 54.8, CH 2 4.39, overlapped 62.7, CH
3.76, m 61.7, CH, 3 4.50,d (10.2) 52.6, CH 3 2.14,m 26.8, CH
3.83, m S-Me 1.87,s 11.9, CH; 4 091, m 19.8, CH;
NH 8.70, d (8.0) N-Me 2.96, overlapped 30.8, CH; 5 0.70, m 18.7, CH;
N-Me 2.92, overlapped 30.5, CH;

a—h Assignments for overlapping 'H and 1*C NMR resonances with the same superscript may be interchanged.
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Table S4. 'H (800MHz) and *C (201MHz) NMR data of compound 5 in CDCl;

Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type
QXA/ QXA Ala Cys'
2/2' 143.32/143.34,C 173.3,C 168.4,C
3/3' 9.6949, 5/9.664, s 143.9%/143.7% CH 2 5.05, overlapped 46.8, CH 2 5.51, overlapped 52.6, CH
4a/4a’ 144.4 </144.2¢,C 1.47,d (6.8) 18.8, CH;3 2.88,brs 32.7, CH,
5/5' 8.202, m/8.20%, m 129.84/129.64, CH NH 8.68, overlapped 3.10, brs
6/6' 7.88 ¢, m7.88 ¢, m 131.2¢/131.2¢,CH N-Me 3.01, overlapped 29.9, CH;
7/7 7.904, m/7.904, m 132.47132.2/,CH
8/8' 8.23¢,m/8.23°,m 130.2¢/130.2¢, CH
8a/8a’ 140.4%/140.4", C
9/9' 162.3/163.9, C
Dha Ala' Val
162.9,C 1 172.7,C 1 170.5,C
134.2,C 2 5.05, overlapped 46.2, CH 2 4.87, overlapped 63.3,CH
5.51, overlapped 102.5, CH, 3 1.32,brs 18.3, CH; 3 237, m 279, CH
6.79, s NH 8.68, overlapped 4 1.08, brs 20.7, CH;
NH 10.60, s 5 0.89, d (7.04) 18.8, CH;
N-Me 3.01, overlapped 30.7, CH;
Ser Cys Val'
1 167.5,C 1 170.5,C 1 170.5,C
2 4.50, br s 52.7, CH 2 5.77,brs 55.7, CH 2 4.52, overlapped 64.2, CH
3 4.88,brs 64.9, CH, 3 4.52, overlapped 52.4,CH 3 2.37, m 279, CH
4.50,brs S-Me 2.07,s 12.0, CH; 4 0.98, m 19.7, CH;
NH 8.68, overlapped N-Me 3.01, overlapped 29.9, CH; 5 0.81,d (7.04) 18.8, CH;
N-Me 2.88, overlapped 30.7, CH;

a—h Assignments for overlapping 'H and *C NMR resonances with the same superscript may be interchanged



Table S5. 'H (800MHz) and *C (201MHz) NMR data of compound 6 in CDCl,

Pos. oy, mult (J in Hz) Jdc, type Pos. Oy, mult (J in Hz) Jc, type Pos. oy, mult (J in Hz) Jdc, type
QXA/ QXA' Ala/Ala’ Val/ Val'
2/2' 142.7,C 1 172.5,C 1 173.8,C
3/3 9.56, s 143.7, CH 2 4.94, overlapped 46.4, CH 2 4.82,brs 63.0, CH
4a/4a’ 144.1,C 3 1.40, d (6.7) 18.6, CH; 3 2.23,brs 27.5,CH
5/5' 8.12, m 129.5, CH NH 7.96, br s 4 1.05, m 20.2, CH;
6/6' 7.82,brs 132.2, CH 5 0.87, m 19.5, CH;
7/7 7.85,brs 131.2, CH N-Me 3.05,s 31.6, CH;
8/8' 8.13,brs 130.0, CH
8a/8a' 1404, C
9/9' 164.44/164.14,C
Ser/ Ser' Cys/ Cys'
169.4, C 1 169.9, C
2 4.94,br s 55.2,CH 2 5.96,brs 54.3, CH
3.99,brs 64.1, CH, 3 2.83,brs 39.3, CH,
4.15,brs 3.15,brs
NH 9.03,s N-Me 294, s 30.8, CH;

a Assignments for overlapping 'H and 3*C NMR resonances with the same superscript may be interchanged.



Table S6. 'H (500MHz) and *C (126MHz) NMR data of compound 7 in CDCl,

Pos. Oy, mult (J in Hz) Jc, type Pos. oy, mult (J in Hz) Jdc, type Pos. oy, mult (J in Hz) Jdc, type
QXA/ QXA' Ala/Ala’ Val/
Val'
2/2' 142.89/142.64,C 1 172.8/172.7,C 1 170.2,C
3/3' 9.644, m/9.60¢4,d (3.0) 143.8%/143.6%, CH 2 4.96, m/4.81,d (7.7) 47.3/46.6, CH 2 4.94, m 62.0, CH
4a/4a' 144.2¢/144.1¢,C 3 1.44,1(6.0) 18.5/17.9, CH;, 3 2.25,dt(12.4,6.5)/ 27.5/27.4,CH
5/5' 8.15, m 129.54/129.74, CH NH 7.88, q (8.1)/8.44, m 2.34, m
6/6' 7.88, m 132.3¢/132.1¢,CH 4 1.12, m/1.06, m 20.5/20.1, CH,4
/7 7.88, m 131.3//131.27,CH 5 0.85,d (6.7)/1.00,m 19.5/18.8, CH;
8/8' 8.17, m 130.18/129.9¢, CH N-Me 3.06,s/3.12, s 31.3, CH;
8a/8a’ 140.5%/140.5", C
9/9' 164.7/163.8, C
Ser/ Ser' Cys/ Cys'
1 168.1,C 1 169.6, C
2 4.96, m/4.87,d (5.5) 55.5/51.8, CH 2 6.33,s 53.6, CH
3 4.50,t(9.7)/4.03, m 65.3/64.7, CH, 3 3.01,m/3.07,d (7.1) 39.4/38.0, CH,
4.60, d (11.0)/ 3.26,m
4.11,dd (11.9, 6.2) N-Me 2.97,5/3.02, s 30.5, CH;
NH 8.88,d (6.9)/9.13, d (6.4)

a—h Assignments for overlapping 'H and '*C NMR resonances with the same superscript may be interchanged.



Table S7. The amino acids configurations of compounds 1-7

amino acids configurations

C d
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100

—— Streptomyces sp.RDPA3-2(MN058255.)

99

Streptomyces sp.kathirae(AY015428.)

—— Streptomyces sp.HUAS 15-9(CP106798.)

Streptomyces sp.GXIMD 03507 (PX472909.) I

Streptomyces sp.BBFR115(CP196807.)

2.00

Streptomyces sp.A01(CP054936.)

The strain analyzed in this study is marked in green bold text and with a red box.

Figure S1. Phylogram generated by the concatenation of the GXIMD 03507 of

the Streptomyces sp.
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Figure S2. LC-MS and UV spectra of crude extract
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Figure S29. Key COSY, HMBC, NOESY correlations of compounds 2
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Figure S50. TOCSY NMR spectrum of (4) in DMSO-d
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Figure S51. Key COSY, HMBC, ROESY correlations of compounds 4
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Figure S53. MS/MS fragmentation analysis of compound 5
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Figure S54. Marfey’s analysis of compound 5
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Figure S87. Key COSY, HMBC, ROESY correlations of compounds 7
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Figure S88. Preparative HPLC chromatogram of compounds 1 and 7
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Figure S89. Preparative HPLC chromatogram of compounds 2 and 4
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Figure S90. Preparative HPLC chromatogram of compound 3

60



Fraction: Fr. 5.2  Liquid Chromatography Conditions:52% aqueous MeCN with 0.1% formic acid
tg: 41.6 min Weight: 4.7 mg

mAU

[Ch1 254nm,2nm Tme 0.
ICh2 MaxPlot 200-400nm,2nm

jCh3 280nm,2nm

1000-{Ch4 190nm,4nm

IChS 220nm 4nm

ICh6 320nm,4nm

750+

500+

250

0.0 25 50 75 100 125 150 175 200 23§ 280 275 300 325 3850 375 400 425

Figure S91. Preparative HPLC chromatogram of compound 5

Fraction: Fr. 10.1  Liquid Chromatography Conditions:37% aqueous MeCN with 0.1% formic acid

tp: 23.1 min Weight: 5 mg
mau Max Intensity : 1,397,986
254nm,2nm Time 1.078 Infen. 1533
ICh2 MaxPiot 200-400nm 2nm
ICh3 280nm,2nm
2000-{Ch4 190nm,4nm
Chs 220nm, 4nm
ch6 320nm,4nm
1500+
A
10004 J2--\
i
500+ y
:
m—@% —
00 25 50 75 100 125 15.0 175 200 25 250 215 300 min

Figure S92. Preparative HPLC chromatogram of compound 6
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Figure S93. UPLC-HRMS analysis of intracellular compound 11 with peak areas
labeled
(A) Time-dependent accumulation at 20 uM (0.5, 1, 12, and 24 h). (B) Concentration-
dependent accumulation at 24 h (2.5, 5, 10, and 20 uM). Extracted ion chromatograms
are shown at m/z 1101.42.
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Figure S94. UPLC-HRMS extracted ion chromatograms (m/z 1101-1138) of
compound 10 and compound 11 in the culture broth extract and mycelial extract
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