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Fig. S1. Maximum-likelihood tree (MEGA 7.0) showing the relationships between

strain YINMO00002 and related members of the genus Kitasatospora. Bootstrap values

(>50%) based on 1000 replicates are shown at the branch nodes. Streptacidiphilus albus

NBRC 100918T was used as the outgroup. Bar, 0.5% sequence divergence.
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Fig. S2. Maximum-parsimony tree (MEGA 7.0) showing the relationships between
strain YINMO0O0OO2 and related members of the genus Kitasatospora. Bootstrap values
(>50%) based on 1000 replicates are shown at the branch nodes. Streptacidiphilus albus
NBRC 1009187 was used as the outgroup.



Query sequence
SO OO @ I e e e e D e AP T DRI DO

BGC0000296: actinomycin D (89% of genes show similarity), NRP
UL 8 B s 8 0L L B— e L B e b

Fig. S3. The similarity of actinomycin D biosynthetic gene cluster in YINMO00002 with
the known one.

Query sequence
K ORI DK > | A LRI ORI I BD

HMO038106_c1: actinomycin 4-methyl-3-hydroxyanthranilic acid (100% of genes show similarity), 4-MHA
4 o

Fig. S4. The genes from actinomycin D biosynthetic gene cluster were high similar to
4-MHA biosynthetic genes.

—1.26
—1L12
0.75
0.74

—0.95
—0.88

WO Ny W17 VA LWV TN

;s ﬂ S ows A /s f//// Wf

X

Fig. S5. 'H NMR (600 MHz) spectrum of actinomycin D (1, in CDCls-d)
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Fig. S6. 1*C NMR (150 MHz) spectrum of actinomycin D (1, in CDCls-d)
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Fig. S7. (+) HRESIMS data of actinomycin D (1)
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Fig. S8. 'H NMR (600 MHz) spectrum of actinomycin V (2, in CDClsz-d)
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Fig.

S9. 13C NMR (150 MHz) spectrum of actinomycin V (2, in CDCls-d)
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Fig. S10. (+) HRESIMS data of actinomycin V (2)
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Fig. S11. *H NMR (400 MHz) spectrum of actinrhater A (3, in DMSO-ds)
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Fig. S12. 13C NMR (100 MHz) spectrum of actinrhater A (3, in DMSO-ds)
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Fig. S13. COSY spectrum (400 MHz) of actinrhater A (3, in DMSO-de)
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Fig. S14. HSQC spectrum (400 MHz) of actinrhater A (3, in DMSO-ds)
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Fig. S15. HMBC spectrum (400 MHz) of actinrhater A (3, in DMSO-ds)
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Fig. S16. NOESY spectrum (400 MHz) of actinrhaters A (3, in DMSO-de)
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Fig. S17. (-) HRESIMS data of actinrhaters A (3)
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Fig. S18. The UV spectrum of actinrhater A (3)
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Fig. S19. 'H NMR (600 MHz) spectrum of actinrhater B (4, in DMSO-d)
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Fig. S20. 1*C NMR (150 MHz) spectrum of actinrhater B (4, in DMSO-ds)

T
20

T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0

4.5
£2 (ppm)

Fig. S21. COSY (600 MHz) spectrum of actinrhater B (4, in DMSO-ds )
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Fig. S22. COSY (600 MHz) spectrum of actinrhater B (4, in DMSO-ds +D>0)
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Fig. S23. HSQC (600 MHz) spectrum of actinrhater B (4, in DMSO-ds)
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Fig. S24. HMBC (600 MHz) spectrum of actinrhater B (4, in DMSO-ds)
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Fig. S25. ROESY (600 MHz) spectrum of actinrhater B (4, in DMSO-de)
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Fig. S26. (+) HRESIMS data of actinrhater B (4)
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Fig. S27. The UV spectrum of actinrhater B (4)
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Fig. S28. (-) HRESIMS data of rhamnose from actinrhater A (3)
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Fig. S29. (-) HRESIMS data of rhamnose from actinrhater B (4)




Rudolph Ressarch Analytical
This sample was measured by Autopal IV, Sedal Number: 83650
Manufactured by Rudoiph R ch Analytical, Hackettstown, NJ, USA.

Measurement Date : 2022/11/11

Method Name : Specffic R " @25C
Lot Identifier - L.SLT

Set Temperature - 25.0°C

Time Deday : 5

Delay between measurement : 2 Sec

N  Aw. StdDev.  %RSD Min Max
5 4920 0.438 490 -5.400 -4.600

SNo Time Resut Scale OR°Arc WLGom Lgmm Temp

1 112416 4.600 SR -0.0046 589 100 260°C
2 112424 5400 SR -0.0054 589 100 250C
3 112432 5.400 SR -0.0054 588 100 250C
4 112439 .4.600 SR -0.0046 589 100 250°C
5 112447 4800 SR -0.0046 589 100 250°C

Fig. S30. The rotation values of L-rhamnose-standard (0.1 mg/mL).

Rudolph Research Analytical
This sample was measurad by Autopol IV, Senal Number; 83650
Manufsctured by Rudolph Research Analytical, Hacketistown, NJ, USA

Measurement Date - 2022/11/11
Meathod Name : Specific Rotation @25C
Lot igantifier : 621-10-1

Set Temperature : 25.0°C

Time Delay ' 5

Delay between measurement : 2 Sec

N Aw StdDev.  %RSD Min Max
5 8560 0428 5,00 -9.000 100

SNo Time Result Scale OR°Arc WLGnm Lgmm Temp

1 11:3501 -9.000 SR -0.0080 589 100 250°C
2 11:35:08 -8.100 SR -0.0081 589 100 260°C
3 113517 8800 SR -0.0088 580 100 280°C
4 113525 -8.100 SR -0.0081 580 100 250°C
5 11:35:33 -8.800 SR -0.0088 589 100 250°C

Fig. S31. The rotation values of rhamnose actinrhater A (3) (0.1 mg/mL).



Rudolph Research Analytical
This sample was measured by Autopol IV, Seral Number: 83650
Manufactured by Rudolph Research Analytical, Hacketistown, NJ, USA

Measurement Date | 2022/11/11
Method Name : Specific Rotation @25C
Lot idemifisr - 62111

Set Temperature ; 250°C

Time Delay - §

Delay between measurement : 2 Sec

N Aw. StdDev. %RSD Min Max
5 5884 0173 -251 7100 4.640

SNo Time Resut Scale OR°Ac WLGAm Lgmm Temp

1 114410 -7.100 SR -0.0355 580 100 250°C
2 114418 8940 SR -0.0347 580 100 280C
3 114426 65940 SR -0.0347 580 100 2%0°C
4 114434 6,800 SR -0.0340 588 100 250'C
L] 114442 £840 SR -0.0332 589 100 %0°C

Fig. S32. The rotation values of rhamnose from actinrhater B (4) (0.1 mg/mL).



