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Table S1. NMR data for compound 1 in CDCl3*

o-ring
Thr

MeVal

Sar

Pro

oc, type
169.4, C
56.0, CH
75.0, CH
17.7, CHs

167.7, C
71.5,CH

26.8, CH

21.7, CHs
20.5, CH3

39.5, CH;3
166.4, C
51.5, CHx

34.8, CH;3
173.3,C
56.0, CH

30.7, CHz

23.0, CH2
47.1, CHz

ou mult (J, Hz)

5.10, dd (6.6, 2.3)
5.31,qd (6.4,2.3)

1.35,d (6.4)
7.03, d (6.6)

2.68, d (8.6)
2.68, m

0.96, d (6.1)
0.73,d (6.4)

294, s
4.67,d(17.2);
3.63,d(17.2)
2.86, s
6.25,d (8.2)

2.25, m;

1.74,dd (10.1, 5.2)
2.25, m; 1.98, m

4.15,td (10.3, 7.0)
3.66,td (10.3, 1.6)

COSY

NHThr, H-3 Thr
H‘2Thr, H‘4Thr
H-3Thr
H‘2Thr

H-3 MeVal

H‘2MeVal, H‘4MeVal, H-

SMeVal
H-3 MeVal

H-3 MeVal

H'3 Pro
H‘2Pr0, H‘4Pr0

H‘3 Pro, H‘S Pro
H'4Pr0

S5

HMBC

C-11hr, C-13
C-1meval, C-41he
C-27hr, C-31hr
C-11hr, C-13

C' 1 MeVal, C' 1 Sar, C‘3MeVal, C'4MeVal,
NMewmeval
C-1 MeVal, C'4MeVal, NMemeval

C'2MeVal, C'3MeVal

C'lMeVal, C'2MeVal, C'3MeVal, C'
4Meval

C-1Isar, C-2meval

C'lSar, C-lPro, NMeSar

C-lPro, C‘2Sar

C'lPro, C‘ID-Val, C‘3Pr0, C'4Pr0, C‘
5Pr0

C-lPro, C-2Pr0, C'4Pr0

C'lPro, C‘3Pr0, C'SPro
C'ID-Val, C'2Pr0, C‘3Pr0, C'4Pr0

NOESY

NHp-val
NHp-val

NMewmeval

H'2MeVal, H'2Sar

NMewmeval, H-2pr0

H'2Sar, H'2D-Val

H-2p-val



D-Val

S-ring
Thr

MeVal

Sar

Asp

—_—

170.0, C
59.0,CH
31.7,CH

19.1, CHs
18.6, CH3

Jc, type
170.6, C
55.3,CH
72.5, CH
18.5, CH3

1658, C
72.9,CH

22.6, CH

18.4, CHs
19.5, CH;3
39.5, CH;3

174.4,C
53.3, CH

35.3, CH3
170.7, C
50.5,CH

3.55,dd (10.3, 6.3)
2.08, m

0.85,d (6.7)
1.08, d (6.7)
8.52,d (6.3)
on mult (J, Hz)

4.95,dd (7.7, 1.5)
5.40, qd (6.6, 1.5)
1.11, d (6.6)
8.62,d (7.7)

2.58,d (11.0)
2.96, m
0.71,d (6.7)

0.75,d (6.5)
2.73,s

5.28,d (17.6);
3.87,d (17.6)
2.85,s

5.23,dt (9.2, 3.0)

NHbp-val, H-3p-val
H-2p-val, H-4p-val, H-
Sp-val

H-3D-Val

H-3D-Val

H-2p.val

COSY

NHThr, H-3 Thr
H'2Thr, H'4Thr
H-31hr
H-21hr

H-3 Me-Val

H'2Me-Va], H-4Me—Val, H_

5Me-Val
H-3 Me-Val
H-3 Me-Val

NHAsp, H‘3Asp

S6

C-1p-vat, C-11hr, C-3p-val, C-5p-val
C-2p-val, C-4p-val

C-2p-val, C-3p-val, C-5p-val
C-2p-val, C-3p-val, C-4p-val
C-11hr, C-2p-val, C-3p-val
HMBC

C-11h, 14

C-1 Thr, C-1 Me-Val, C'ZThr, C'4Thr
C‘2Thr, C'3Thr

C-11hr, C-21nr, C-14

C-1 Me-Val, C-1 Sar, C‘3Me—Val, NMewme-

Val
C‘lMe—Val, C'ZMe—Val, C'4Me—Val

C‘2Me—Val, C'3Me—Val
C'2Me-Val, C‘3Me-Val, C‘4Me-Val
C-1sar, C-2Me-val

C-1 sar, NMesar

C' 1 Asp, C'2Sar

C'lAsp, C'ID-Val, C‘3Asp, C'4Asp

H'2Pr0, H'SPrO

H'2Thr, H'3 Thr
NOESY

NHp-val
NHp-val

NMewmeval

NMewe-val

NHThr, H‘2Me-Val, H-
ZSar

NMewme-val



D-Val

chromophore

~

10a
11
12
13
14

34.6, CHz

172.7,C

174.4,C
63.1,CH
30.0,CH

19.9, CH;3
19.1, CHs

Jc, type
98.3,C
150.3, C
179.1,C
113.9,C
146.0, C
140.3, C
127.6, C
130.4, CH
125.8, CH
132.1,C
128.5, C
146.5, C
15.0, CH3
7.9, CH3
166.4, C
167.5,C

3.27,dd (15.7, 3.2);
297, m

7.48, d (3.0)

2.99, dd (9.2, 2.5)
1.96, m

1.20, d (6.6)
0.98, d (6.7)
7.52,d (2.5)
ou mult (J, Hz)

7.37,d (7.7)
7.69, d (7.7)

2.53,s
2.25,s

H‘2Asp

H‘2Asp

NHbp-val, H-3p-val
H-2p-val, H-4p-val, H-
Sp-val

H-3D-Val

H-3D-Val

H-2p.val

COSY

H-8
H-7

S7

C'lAsp, C'ID-Val, C‘2Asp, C'4Asp

C-1 D-Val, C'2Asp

C-3p-val, C-4p-val

C-1p-val, C-2p-val, C-4p-vai, C-5p-val

C-2p-vat, C-3p-val, C-5p-val
C-2p-vat, C-3p-val, C-4p-val
C-1thr, C-2p-val, C-3p-val

HMBC

C-3a, C-9, C-11

C-5a, C-6, C-9a, C-13

C-3a, C-6, C-7
C-3,C-4,C-4a

H-2p-val

NHASp

H'2Thr, H'3 Thr
NOESY

H-11

H-7



NH>

4600 MHz for '"H NMR and 150 MHz for '3C NMR. “Numbers of attached protons were determined by analysis of 2D spectra.

9.93,d (8.0);

6.96, d (8.0)

Table S2. NMR data for compound 2 in CDCI3*

a-ring no.
Thr 1

2

3

4

NH
MeVal 1

Sar 1

Pro

dc, type
168.8, C
55.1,CH
70.5, CH
17. 3, CH3

169.0, C
60.4, CH

27.8, CH
19.3, CHs
18.2, CHs
30.6, CHs
170.6, C

49.6, CH»

38.8, CH3
172.9,C

55.7, CH
28.6, CH»
24.8, CHa
47.1, CH;

ou mult (J, Hz)

5.12,d(9.3)
5.75,d(5.3)
1.13,d (6.4)
8.83, d (8.4)

4.70,d (12.1)

2.12, m
0.80, d (6.7)
0.73, d (6.6)
3.16, s

4.72,d (14.7);
3.01,d (14.7)
3.37, s

4.82,d(6.9)
1.99, m; 1.87, m
231, m; 1.99, m
4.05, m

3.47,td (7.1, 8.9)

COSY

NHrnr
H-4n,
H-31hr
H-21he

H-3 MeVal

H'ZMeVal, H'4MeVal, H'5MeVal

H-3 MeVal
H-3 MeVal

H'3Pro
H-2Pro, H'4Pr0
H-3pro, H-5pro
H-4pro

S8

C-1,C-3

HMBC
C-1 Thr

C‘2Thr, C'3Thr
C-13

C‘lMeVal, C‘3MeVal, C‘4MeVal, C-
SMeval, NMemeval

C-2Meval

C‘2MeVal, C‘3MeVal

C‘2MeVal, C‘3MeVal
C-1 Sar, C'ZMeVal

C-1sar, C-1pro, NMesar
C‘lPro, C'ZSar

C‘3Pr0, C'4Pro, C‘SPro
C‘lPro, C'ZPro, C‘4Pr0, C'SPro

C'lPro, C‘2Pr0, C'SPro
C-2Pr0, C-3Pr0, C'4Pr0

NOESY

H'4Thr

H-8

H'4MeVal

H'ZMeVal



D-Val

S-ring
Thr

MeVal

Sar

OPro

171.4,C

56.2,CH
29.8, CH
19.4, CHs
18.3, CH3

dc, type
169.5, C
56.1, CH
70.2, CH
17.4, CH;

1694, C

60.9, CH
27.7, CH
19.4, CHs
18.2, CHs
30.6, CH3
169.0, C

49.2, CHz

37.5, CH3
171.4,C

51.5,CH
40.6, CH

207.1,C

4.30,1(7.5)
1.86, m

0.86, d (6.8)
0.82, d (6.6)

6.37,d (7.1)
ou mult (J, Hz)

4.90, d (6.7)
5.64,q(6.2)
1.22, d (6.4)
9.89, d (8.4)

4.91,d(11.0)
2.17, m
0.88, d (6.5)
0.77,d (6.7)
3.04,s

4.98,d (14.2);
3.05,d (14.2)
3.34,s

5.37,dd (7.1, 1.9)
2.51,d (7.7);
2.50,d (2.7)

NHbp-val, H-3p-val

H-2p-val, H-4p-val, H-5p-val
H-3D-Val

H-3D-Val

H-2p-val
COSY

NHrnr
H-4n,
H-31hr
H-21he

H-3Me-val
H‘2Me-Val, H‘4Me-Val, H‘SMe-Val
H-3 Me-Val
H-3 Me-Val

H-3 OPro
H‘20Pr0

S9

C-1p-vat, C-11hr, C-3p-val, C-5p-val

C-2D-Val, C-3D-Val
C-2D-Val, C-3D-Val

C-1 Thr
HMBC

C-3thr, C-41hr, 14
C‘lMe—Val, C'4Thr
C-21hr, C-3Thr
C-27hr, C-37Thr, C-14

C‘lMe—Val, C'3Me—Val, NMewme-val
C'lMe-Val, C‘2Me-Val
C'2Me-Val, C‘3Me-Val, C‘SMe-Val

C'2Me-Val, C‘3Me-Val, C‘4Me-Val
C-1sar, C-2Me-val

C-1 OPro, C-1 Sar, NMesar
C-1 OPro, C‘2Sar

C'30Pr0, C‘40Pr0
C-1 OPro, C‘20Pr0, C'40Pr0

H-5 D-Val

H-2p.va,, NHp.-
Val

H-5 D-Val
NOESY
H'4Thr

H'2Thr
NHp-val

H‘2Sar

NMewme-val



D-Val

chromophore

10a

11

12

13

14

15

16
10-NH

52.8, CHz

171.4,C

56.7, CH
30.2,CH
18.9, CHj3
18.5, CH3

dc, type
100.5, C
133.9,C
1443, C
112.0, C
140.4, C
141.6, C
127.9,C
122.3, CH
122.4, CH
1129, C
132.9,C
132.9,C
15.3, CH;3
9.1, CH3
168.3,C
167.4,C
163.1,C
14.6, CH;3

4.37,d (17.2);
3.89,d (17.2)

4.20,t(8.4)
1.86, m
0.81,d (6.6)
0.79, d (6.7)
7.05,d (8.6)
on mult (J, Hz)

6.54,d (8.2)
7.57,d (7.7)

2.13,s
2.26,s

2.67,s
11.95,s

NHbp-val, H-3p-val

H-2p-val, H-4p-val, H-5p-val
H-3D-Val

H-3D-Val

H-2p.val

COSY

H-8
H-7

S10

C'20Pr0, C‘30Pr0, C'40Pr0

C-11hr, C-1p-val, C-3p-val, C-5p-val
C-2p-val, C-4p-val

C-2D-Val, C-3D-Val

C-2D-Val, C-3D-Val

C-Ithr, C-2p-val, C-3p-val

HMBC

C-5a, C-9, C-9a, C-11
C-6, C-9a, C-13

C-3a, C-6, C-7
C-3,C-4,C-4a

C-2,C-3,C-15
C-1, C-4a, C-5a, C-9, C-9a, C-10a

H-4p-val

H-2p-val

NHThr
NOESY

H-11
NHThr



4600 MHz for '"H NMR and 150 MHz for '*C NMR. “Numbers of attached protons were determined by analysis of 2D spectra.
Table S3. NMR data for compound 3 in CDCls

o-ring no.
Thr 1

2

3

4

NH
MeVal

D B W N =

Sar 1

Pro

D-Val 1

oc, type
168.8, C
55.1,CH
70.5, CH
17.3, CHs

169.0, C

60.4, CH
27.9,CH
18.9, CHj3
18.3, CH3
30.5, CH3
170.6, C

49.6, CHz

38.8, CH3
173.0,C

55.7,CH
28.5, CHz
24.8, CH
47.1, CHz

171.3,C
56.2,CH
29.8, CH

ou mult (J, Hz)

5.11,d (9.8)
5.75,d(6.2)
1.13,d (6.5)
8.90, d (10.1)

4.69,d (10.8)
2.12,m

0.82, d (6.5)
0.73, d (6.6)
3.16, s

4.71,d (14.0);
3.01,d (14.0)
3.37,s

4.81,d (6.7)

1.99, m; 1.86, m
2.30, m; 1.90, m

4.05, m

3.46,td (7.1, 9.6)

430, (7.6)
1.84, m

COSY

NHrhe
H'4Thr
H-3 Thr
H'2Thr

H'3MeVal

H'2MeVal, H'4MeVal, H'SMeVal

H'3MeVal
H'3MeVal

H‘3Pr0
H‘2Pr0, H‘4Pr0
H‘3Pr0, H‘SPro
H‘4Pr0

NHbp-val, H-3p-val
H-2p.vai, H-4p-val, H-5p-val

HMBC

C'lThr, C‘3Thr, C‘4Thr
C-1meval, C-41he
C-27hr, C-31hr

C-13

C'lMeVal, C'3MeVal, C'4MeVal, C'SMeVal, NMewmeval
C'2MeVal, C'4MeVal
C'2MeVal, C'3MeVal

C'2MeVal, C'3MeVal, C'4MeVal
C'ISar, C‘2Sar, C'2MeVal

C'lSar, C‘lPro, NMeSar
C'lPro, C‘2Sar

C‘lPro, C'3Pro, C‘4Pr0, C'SPro
C‘lPro, C'ZPro, C‘4Pr0, C'SPro

C‘3Pr0, C'5Pro
C‘2Pr0, C'3Pro, C‘4Pr0

C-1p-vai, C-11hr, C-4p-val, C-5p-val
C-2p-val, C-4p-val, C-5p-val



[S-ring
Thr

MeVal

Sar

OPro

D-Val

19.4, CH;3
18.2, CHs

dc, type
169.5, C
55.8, CH
70.1, CH
17.3, CH3

169.3, C

61.0, CH
27.5,CH
19.4, CHs
18.4, CHs
30.6, CH3
169.0, C

49.2, CHz

37.4, CH3
171.3,C

51.5,CH
40.6, CH

207.1,C
52.7, CHz

171.3,C
56.7, CH

0.86,d (6.7)
0.80, d (6.3)
6.37,d (8.2)
ou mult (J, Hz)

4.93, d (8.6)
5.66, q (6.7)
1.22, d (6.5)
9.84, d (8.6)

4.89,d (11.1)
2.15, m

0.80, d (6.3)
0.68, d (6.7)
3.04, s

4.99, d (14.3);
3.04,d (14.3)
3.30, s

5.40, d (6.3)
2.51,d (8.0);
2.50,d (2.6)

434,d (17.1);
3.88,d (17.1)

4.22,1(8.3)

H-3D-Val
H-3D-Val
H-2p-val
COSY

NHrhr
H-41n,
H-31hr
H-21h

H-3Me-val
H‘2Me—Val, H‘4Me—Val, H‘SMe—Val
H-3Me-Val
H-3Me-Val

H-3 OPro
H'20Pr0

NHbp-vai, H-3p-val

S12

C-2D-Val, C-3D-Val
C-2p-val, C-3p-val, C-4p-val
C'lThr

HMBC

C-Ithr, C-31hr, C-41hr, 14
C-IMe-val

C‘2Thr, C'3Thr

C-21hr, C-31nr, C-14

C‘lMe—Val, C'3Me—Val, C'4Me—Val, C‘SMe—Val, NMewme-val
C‘2Me—Val

C'2Me-Val, C‘3Me-Val, C‘SMe-Val

C'2Me-Val, C‘3Me-Val, C‘4Me-Val

C'ISar, C‘2Me-Val

C-IOPro, C'ISar, NMesar

C'IOPTO, C‘2Sar

C'30Pr0, C‘40Pr0

C-1 OPro, C‘20Pr0, C'40Pr0

C'20Pr0, C‘30Pr0, C'40Pr0

C-1thr, C-1p-val, C-3p-val, C-4p-val, C-5p-val



chromophore

10a
11
12
13
14
15
16

17
18
19
20

30.2,CH
19.3, CH;3
18.2, CHs

dc, type
100.6, C
133.2,C
144.6, C
112.1,C
140.8, C
141.5,C
127.9, C
122.4, CH
122.5,CH
113.0,C
132.7,C
133.6, C
15.3, CH3
9.2, CH3
168.3, C
167.1, C
163.9, C
34.1, CH;

133.7
130.5, CH
122.6, CH
141.2

1.89, m H-2p-val, H-4p-va1, H-5p-val
0.84,d (6.7) H-3p-val
0.83,d (6.4) H-3p-val
7.15,d (8.3) H-2p.val

Sumult (J, Hz) COSY

6.54,d (8.3) H-8
7.55,d (8.2) H-7
211, s

221, s

4.47,d (15.3);
437,d(15.1)

7.50, d (8.5) H-19
7.08, d (8.5) H-18

S13

C-1p-val, C-2p-val
C-2D-Val, C-3D-Val
C-2D-Val, C-3D-Val
C-Ithr, C-2p-val, C-3p-val
HMBC

C-3a, C-6, C-8, C-9, C-9a, C-11
C-6,C-9,C-9a, C-13

C-3a, C-6, C-7
C-3,C-4,C-4a

C-15, C-17, C-18, C-22

C-15, C-16, C-19, C-20, C-22
C-17, C-20, C-21



21 122.6, CH
22 130.5, CH
23 162.3, CH
24 32.1, CHs
10-NH

7.08, d (8.5)
7.50, d (8.5)
8.37,s
3.22,s
11.94, s

22
21

C-17, C-19, C-20

C-15, C-16, C-18, C-20, C-21
C-20,C-24

C-20, C-23

C-1, C-4a, C-5a, C-9, C-10a

%600 MHz for '"H NMR and 150 MHz for '3C NMR. “Numbers of attached protons were determined by analysis of 2D spectra.

Table S4. NMR data for compound 4 in CDCI3*

no ou mult (J, Hz)
1

2

3

4

5 7.16,dd (7.9, 0.9)
6 7.90,d (7.9)

7

8

9 4.02, s

10 2.73,s

11 2.56,s

oc?

119.0, C
140.4, C
150.6, C
126.2, C
125.1, CH
126.9, CH
165.6, C
165.9, C
52.4, CH3
14.9, CH;
15.5, CH3

HMBC COSY
1,3,11 6, 11
2,4 5

6, 6a, 7a, 11a, 12a

8

2,3,7

3,4,5 5

%600 MHz for '"H NMR and 150 MHz for '3C NMR. “Numbers of attached protons were determined by analysis of 2D spectra.
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Fig. S1 Neighbour-joining tree based on 16S rRNA gene sequences of strain S22 and related strains in the family Streptomycete. Numbers at
nodes refer to percentage bootstrap values (based on 1000 replicates; only values. 50 % are shown). Bar, 5 substitutions per 1000 nucleotide
positions.
75| Streptomyces pratensis ch24 JQ806215
*1 Streptomyces setonii NRRL ISP-5322 MUNBO01000146
$22
Streptomyces brevispora BK160 FR692104
—W|: Streptomyces yanii NBRC 14669 AB006159

Streptomyces lunaelactis MM 109 KM207217

60

Streptomyces goshikiensis NBRC 12868 AB184204
Streptomyces candidus NRRL ISP-5141 DQ026663
ol Streptomyces cavourensis NBRC 13026 AB184264

492[ Streptomyces araujoniac ASBV-1 EU792889

42

0.001
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Fig. S2 Chiral amino acid analysis of 1.

Residual Marfey’s reagent

p
01 k h}\ L-Thr
457 ; .
D-Thr
I Y
— L-Asp
357
30, : M D-Asp
25 | A
: Sar
201
L-Pro
157
10_;—_&—.4—& D-Pro
.
0‘ . ; >SZZE
5 10 15 20 25 30 35
Time(min)

Chromatographic condition

Waters Symmetry
time

wavelength
Mobile phase
isocratic elution
flow velocity

C18 250mm X 4.6mm 5um
40min

430nm

H,0:MeOH:50 mM TEAP buffer
50:25:25

ImL/min

Residual Marfey’s reagent
A
20+
L-Val
157
107 J
' D-Val
57 '
!
0 - > S22E
5 10 15 20 25 30 35
Time(min)
Chromatographic condition
Waters Symmetry C18 250mm X 4.6mm Syxm
time 40min
wavelength 430nm

Mobile phase
gradient elution

H,0:MeOH:50 mM TEAP buffer
0-10min, 50:30:20
10-30min, 20:50:30
30-40min, 0:10:90

flow velocity ImL/min

S16



Fig. S3 UV spectrum of compound 1.
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Fig. S4 UV spectrum of compound 2.
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Fig. S5 UV spectrum of compound 3.
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Fig. S6 CD spectrum of compound 1.
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Fig. S7 CD spectrum of compound 2.
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Fig. S8 CD spectrum of compound 3.
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Fig. S9 The dose-response curve of antibacterial activities for actinomycins 1-3.
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Fig. S10 'H NMR spectrum (600 MHz) of compound 1 in CDCls.
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Fig. S11 3C{'H} NMR spectrum (150 MHz) of compound 1 in CDCls.
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Fig. S12 DEPT-135 spectrum (150 MHz) of compound 1 in CDCls.
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Fig. S13 COSY spectrum (600 MHz) of compound 1 in CDCls.
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Fig. S14 HSQC spectrum (600 MHz) of compound 1 in CDCls.
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Fig. S15 HMBC spectrum (600 MHz) of compound 1 in CDCls.
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Fig. S16 NOESY spectrum (600 MHz) of compound 1 in CDCls.
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Fig. S17 HRESIMS spectrum of compound 1.
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Fig. S18 'H NMR spectrum (600 MHz) of compound 2 in CDCl;.
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Fig. S19 *C{'H} NMR spectrum (150 MHz) of compound 2 in CDCls.
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Fig. S20 DEPT-135 spectrum (150 MHz) of compound 2 in CDCls.
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Fig. S21 COSY spectrum (600 MHz) of compound 2 in CDCls.
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Fig. S22 HSQC spectrum (600 MHz) of compound 2 in CDCls.
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Fig. S23 HMBC spectrum (600 MHz) of compound 2 in CDCls.
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Fig. S24 NOESY spectrum (600 MHz) of compound 2 in CDCls.
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Fig. S25 HRESIMS spectrum of compound 2.
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Fig. S26 '"H NMR spectrum (600 MHz) of compound 3 in CDCl;.
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Fig. S27 *C{'H} NMR spectrum (150 MHz) of compound 3 in CDCls.
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Fig. S28 DEPT-135 spectrum (150 MHz) of compound 3 in CDCls.
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Fig. S29 COSY spectrum (600 MHz) of compound 3 in CDCls.
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Fig. S30 HSQC spectrum (600 MHz) of compound 3 in CDCls.
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Fig. S31 HMBC spectrum (600 MHz) of compound 3 in CDCls.
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Fig. S32 NOESY spectrum (600 MHz) of compound 3 in CDCls.
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Fig. S33 HRESIMS spectrum of compound 3.
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Fig. S34 '"H NMR spectrum (600 MHz) of compound 4 in CDCl;.
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Fig. S35 3C{'H} NMR spectrum (150 MHz) of compound 4 in CDCl;.
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Fig. S36 DEPT-135 spectrum (150 MHz) of compound 4 in CDCl;.
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Fig. S37 COSY spectrum (600 MHz) of compound 4 in CDClIs.
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Fig. S38 HSQC spectrum (600 MHz) of compound 4 in CDCls.
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Fig. S39 HMBC spectrum (600 MHz) of compound 4 in CDCls.
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Fig. S40 ESIMS spectrum of comp

ound 4.
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