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Streptomyces sp. AD-3-6
10 L (shaker, A-Medium)

10 days (28°C, 200 rpm)

[Reddish-brown culture broth ]

Centrifugation

@ltr@ Mycelium

MeOH (3 x 600 mL)
evap. in vac.

XAD-16 resin (3 %), mixing overnight

Filtration
XAD-16 was washed with water (3 x 600 mL)
then extracted with MeOH (5 x 700 mL) (15 3 g of reddish-brown crude extract]
evap. in vac.
Y +

(10.8 g of reddish-brown crude extract} »| 26.1 g crude extract

HP-20SS resin column (40 x 8 cm),
aqueous CH3;CN (20%-100%)

Y
AGS5g B(S5g C(13g) D@27¢g) EQ4g)
Sephadex LH-20 Sephadex LH-20 Sephadex LH-20 Silica gel column (12 x 4 cm),
(MeOH) (MeOH) (MeOH) CHClyMeOH (10:0-1:1)

R

Bl (06g) B2(03g) B3(0.5g) Cl(04g) C2(02g) C3(0.7g) DI(05g) D2(08g) D3(0.9g) EI+E2 E3(0.4g) B4 (0.6g) E5(0.3g)

¢HPLC ¢HPLC HPLC (.1g) ¢HPLC HPLC

[Q—Rubromycin (6,2 mg) ]

B-Rubromycin (7, 11 mg),

Nybomycin D (3, 3 mg),
y-Rubromycin (8, 6 mg).

Nybomycin (4, 25 mg),
deoxynyboquinone (5, 2 mg).

{ Nybomycin B (1, 15 mg) ] Nybomyein C (2, 5 mg),
[2a(1E,3E),4B]-2-(1,3-pentadienyl)-
4-piperidinol (9, 6 mg).

Scheme S1. Work-up scheme of the metabolites produced by Streptomyces sp. AD-3-6
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Figure S1. Photograph of Streptomyces sp. AD-3-6 (7 day growth, M2-agar).
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Figure S2. Viability of A549 (non-small cell lung cancer) and PC3 (prostate cancer) human cell

lines at 1 uM of compounds 1-9.
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Figure S3. Single dose ETR assay of compounds 1-9 at 1 yM concentration. Control 0.1%

DMSO showed no effect on regeneration (See manuscript file, figure 4).
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Spectrum from DataSET 19.wiff (sample 2) - AD-3-6-DES5, Experiment 1, +TOF MS (100 - 2000) from 0.326 to 0.473 min
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Figure S4. (+)-HRESIMS of nybomycin B (1)
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Figure S5. *H-NMR (CFzCOOD, 400 MHz) of nybomycin B (1)
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Figure S6. 13C-NMR (CFsCOOD, 100 MHz) of nybomycin B (1)
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Figure S7. HSQC spectrum (CFsCOOD, 400 MHz) of nybomycin B (1)
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Figure S8. HMBC spectrum (CFsCOOD, 400 MHz) of nybomycin B (1)
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Figure S9. (+)-HRESIMS of nybomycin C (2)
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Figure S10. 'H-NMR (CFsCOOD, 400 MHz) of nybomycin C (2)
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Figure S11. 13C-NMR (CFzCOOD, 100 MHz) of nybomycin C (2)
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Figure S13. HMBC spectrum (CF3sCOOD, 400 MHz) of nybomycin C (2)

= X
(@) Pﬂ N (0]
. JJ i
2 J | ] _
— ®
— <
_Jj -
- @ 8 v
_ ® o .
. @ a , @
4 °'§ @
&s 8o 75 70 &5 60 55 so a5 40 35 30 25
f2 (ppm)

10
L 20
~30
- 40
L 50
60
70
80
90
-100
.—110
-120
.—130
.—140
.—150
.—160

170

f1 (ppm)

S14



1.2e6 1

1.7e6 -

1.0e6 -

9.0eb |

8.0eb 1

7.0eb 1

Intensity

6.0eb -

5.0eb 1

4.0eb 1

3.0eb |

2.0eb 4

1.0e5 +

Spectrum from 092616.wiff (sample 8) - AD-3-6-M5B. Experiment 1, +TOF MS (100 - 2000) from 0.355 to 0.603 min

286.1275
'

3151344

___________ bt |.lll‘|‘|

2851240 [M+H]+

413.1687

0.0e0 ~——

280 300 320
Mass/Charge. Da

380 400 420 440

Figure S14. (+)-HRESIMS of nybomycin D (3)
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Figure S15. 'H-NMR (CFsCOOD, 400 MHz) of nybomycin D (3)
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Figure S16. 13C-NMR (CF3COOD, 100 MHz) of nybomycin D (3)

S17



10

20

30

- 40

- 50

- 60

70

80

90

- 100

-110

-120

130

140

3 . °
—
g
T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0

"2 (ppm)
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M3 Spectrum
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Figure S19. (x)-ESI-MS of nybomycin (4)
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Spectrum from 120516.wiff (sample 3} - ad-3-6-M5A, Experiment 1. +TOF M5 (100 - 2000) from 0.353 to 0.520 min
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Figure S22. (+)-HRESIMS of deoxynyboquinone (5)
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Figure S23. H-NMR (CFsCOOD, 400 MHz) of deoxynyboquinone (5)
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Spectrum from AD-3-6-Q5B.wiff (sample 1) - AD-3-6-Q5B. +TOF MS (100 - 1500) from 0.614 to 0.857 min. noise filtered. Gaussian smoothed

3.1e4
3.0e4 4
2.9e4 1
2.8e4 1
2.7e4 4
2.6e4 4
2.5e4 4
2.4e4 1
2.3e4 1
2.2e4 1
2.7e4 4
2.0e4 4
1.9e4 4
1.8e4 4
1.7e4 4
1.6e4
1.5e4 1
1.4e4 4
1.3e4 4
1.2e4 4
1.7e4 4
1.0e4 4
9.0e3
8.0e3
7.0e3
6.0e3 1
5.0e3 4
4.0e3 1
3.0e3 4
2.De3*-'
1.0e3 -
0.0e0

Intensity

507.329%4

L |'.'

hud ol Ll bnaaatadal
T T T

537.1028 [M+H]+

538.1063
I [M+Na]*

559.0848

551.3547

500

510

520

530 540 550 560 570 L80
Mass/Charge. Da

585.3810

590 600 610

620

630

639.4065

|L|. sl Jn_ulil.l.,m.Jl...,._.L;l.l.LmLuLlu'wL.. | I@@M@;.u..mlymwum

640

Figure S25. (+)-HRESIMS of a-rubromycin (6)
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Figure S26. 'H-NMR (DMSO-ds, 400 MHz) of a-rubromycin (6)

S27



940574 ~
0005'8

90ze'6€E
€67S5°6E
C8EL'6E

T680°€S —

8500°4S V

°69T°LS

069b"H0T —
$S0T'90T —F+
gorzoor
019€°0TT —

°8LSPTT v

8TL9PTT
EVLPOCT —

§859°'S¢T —

£S88'PET —
€890°LET —
LETH'6ET ~—

orsosyr =
16681

5807°6+T 7
6201251~
£56'SST ~_

2868'95T —
065°09T ~\_

S9L9°P9T —

£99T°LLT ~—
6/8L7LL1

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

Figure S27. 13C-NMR (DMSO-ds, 100 MHz) of a-rubromycin (6)

S28



Srec

T ruamm

3]

"MSD1 SPC, time=21.437 of DADATAMIACHANGWAD-3-81AD-3-6-Q3. 0 ES-AFPI, Pos, Scan, Frag: 70
T =
B [M+H]'
1040 — e [ ] Moo STa480
20 —
0 —
ET
i il
5
-5 L ]
20 —
-]
i 5
=]
L =}
[T | o , b lll . L
I H S e B I B B B T S T L T B o AR m
100 200 200 400 S00 &0 70O 200 msd

Figure S28. (+)-ESI-MS of B-rubromycin (7)

S29



wree
€49T°C
664T°C
9P0ET
PPIET

9SEV' T —F
605t
80Lb°C
6584

0L£6'C ~
9596’7~
19/T°€
seze'e /
H08E'E ~Z
20TY'E ~F
osbb'e “\.
bLSHE .\.
9v09°€ \
6159°€
89€6°€
8T16°E
18£6°€
1€86°€
0£86°€
0266°€

€L2L9 —
§868'9 —

8V L~
VTP L
06TH"L V

0STO'TT —

S/8L°CT v

6064°CT

//

()

Fstr |

01

001

Eert |

H/ONH

FSCT

1)
s

E20°T

E80'T

ES0'T

E90T |

3.5

8.0

2.0

2.5

3.0

7.0 6.5 6.0 5.5 5.0 4.5 4.0

7.5

f1 (ppm)
Figure S29. H-NMR (CDClIz, 400 MHz) of B-rubromycin (7)

12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5

13.0

S30



CIET’Ce —

£995°67 —

+860°0y —

§526'7S —
L6195
L¥80°LS V

8099°9L
=9846°9/

1

CI8TLL
¥962°LL

6v29°€0T —
8£95°90T —
0L£5°0TT —7=
sovoTrr <
STPSETT “

L66L°PTT
2091T°81T —

896€°L2T
6TTH°LTT Vu

6415 TET —

206T°THT
YOI THT V:

0965°6T ~
T8ES°0ST —

698'bST ~\_
bSSE'SST —
cosrss1~

86€L°09T —

T648'v9T —

82CT6LT —
0£06°T8T —

|

T
100
f1 (ppm)

1I90 1I80 1I70 1I60 1I50 1I40 1I30 1I20 110
Figure S30. 13C-NMR (CDClIz, 100 MHz) of B-rubromycin (7)

T
200

S31



MS Spectrum
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Figure S31. (+)-ESI-MS of y-rubromycin (8)
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Figure S32. 'H-NMR (DMSO-ds, 500 MHz) of y-rubromycin (8)
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MS Spectrum
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Figure S33. (+)-ESI-MS of [2a(1E,3E),4B]-2-(1,3-pentadienyl)-4-piperidinol (9)
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Figure S34. 'H-NMR (CDCIs/CD30D, 400 MHz) of [2a(1E,3E),4B]-2-(1,3-pentadienyl)-4-piperidinol (9)
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Figure S35. 13C-NMR (CDCI3/CD30D, 100 MHz) of [2a(1E,3E),4B]-2-(1,3-pentadienyl)-4-piperidinol (9)
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Figure S36. HPLC-UV/MS analyses of standard 5 and putative product pseudonocardian A. A) Standard sample of
deoxynyboquinone (5). B) Aqueous saturated NaHCOs3 (100 uL) was added to a solution of 5 (0.3 mg) in acetone (100 pL)
and mixture stirred at room temperature overnight followed by analysis via HPLC-MS. C) Aqueous saturated NH4Cl (100
ML) was added to a solution of 5 (0.3 mg) in acetone (100 pL) and mixture stirred at room temperature overnight followed
by analysis via HPLC-MS. The new reaction product displayed a molecular weight (MW 342) and UV/vis profile consistent
with pseudonocardian A. D) As a control, a solution of 5 (0.3 mg) in acetone (100 pL) was stirred at room temperature
overnight followed by analysis via HPLC-MS. HPLC-conditions: solvent A: H20/0.1% FA; solvent B: CHsCN; flow rate: 0.5
mL min-t; 0-30 min, 5%-100% B; 30-35 min, 100% B; 35-36 min, 100%-5% B; 36-40 min, 5 % B; Phenomenex C18 column
(250 x 4.6 mm, 5 ym); 320 nm. UV-vis inset of full wavelength scan (190-600 nm). Compound 5: (+)-ESI-MS: m/z 285 [M
+ HJ*; Pseudonocardian A: (+)-ESI-MS: m/z 343 [M + H]*
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