Supplementary Table S3  Sterol intermediates detected during cholesterol bioconversion by N. simplex VKM Ac-2033D

	Compound
	Mw
	Structure
	Rt, System 
acetonitrile:iso-propanol:water (50:45:5)1,2 
	Rt, System acetonitrile:water:acetic acid (60:40:0.01)1,2
	Rf, System

benzene:acetone (4:1)

	Cholest-4-en-3-one
	384
	[image: image1.emf]O


	9.2
	n.d.
	0.89

	Cholesta-1,4-dien-3-one, 

1-Dehydro-cholestenone
	382
	[image: image2.emf]O


	7.3
	n.d.
	0.87

	26-Hydroxy-cholest-4-en-3-one
	400
	[image: image3.png]



	3.88
	80.2
	0.64

	3-Oxo-cholest-4-en-26-oic acid
	414
	[image: image4.emf]COOH

O


	3.69
	51.7
	0.65

	3-Oxo-cholesta-1,4-dien-26-oic acid
	412
	
[image: image5.emf]COOH

O


	3.4
	32.6
	0.56

	3β-Hydroxy-cholest-5-en-26-oic acid
	416
	[image: image6.emf]COOH

HO


	3.65
	45.9
	0.48

	Androst-4-en-17β-ol-3-one,

Testosterone
	288
	[image: image7.emf]O

OH


	n.d.
	5.25
	0.48

	Androsta-1,4-dien-17β-ol-3-one, 

1-Dehydrotestosterone
	286
	[image: image8.emf]O

OH


	n.d.
	4.37
	0.38

	Androst-4-en-9α,17β-diol-3-one,
9α-Hydroxy-testosterone

(preliminary determined)
	304
	[image: image9.emf]OH

O

OH


	n.d.
	n.d.
	0.38


1 3β-hydroxy-5-en steroids under UV-detection (200 nm);
2 3-keto-4-en steroids under UV-detection (240 nm); 

n.d. – not determined in this system
Cholest-4-en-3-one (V), cholesta-1,4-dien-3-one (VI), 26-hydroxy-cholest-4-en-3-one (VII) have been detected in the samples taken after 6 h bioconversion, 

3-Oxo-cholest-4-en-26-oic acid (VIII), 3-oxo-cholesta-1,4-dien-26-oic acid (IX), 3β-hydroxy-cholest-5-en-26-oic acid (X), androst-4-en-17β-ol-3-one (XI), androsta-1,4-dien-17β-ol-3-one (XII) were detected in the samples taken after 24 h bioconversion.
HPLC-profiles for mobile phase acetonitrile:2-propanol:water (50:45:5 v/v/v) 
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Cholesterol (standard) 
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 VWD1 A, Wavelength=240 nm (D:\ANDY\CHEMSTATION\ХИРСУТА\07\07_IPR-OH 2018-06-19 10-32-50\01.D)

 3.730 3.917 4.195 4.394  5.283 5.432  6.034  6.814  7.401

 9.242


Cholest-4-en-3-one (cholestenone) (standard)
Cholest-4-en-3-one (V)
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Cholesta-1,4-dien-3-one (VI)
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26-Hydroxy-cholest-4-en-3-one (VII)
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3-Oxo-cholest-4-en-26-oic acid (VIII)
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min

0 2 4 6 8 10 12 14

mAU

0

100

200

300

400

500

600

700

 VWD1 A, Wavelength=240 nm (D:\ANDY\CHEMSTATION\ХИРСУТА\07\07_IPR-OH 2018-06-19 10-32-50\08.D)

 2.886

 3.254

 3.378

 3.691

 4.343

 5.035  5.580


3-Oxo-cholesta-1,4-dien-26-oic acid (IX)
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3β-Hydroxy-cholest-5-en-26-oic acid (X)
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HPLC-profiles for mobile phase acetonitrile:water:acetic acid (60:40:0.01 v/v/v)
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26-Hydroxycholest-4-en-3-one (VII)
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3-Oxo-cholest-4-en-26-oic acid (VIII)
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3-Oxo-cholesta-1,4-dien-26-oic acid (IX)
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3β-Hydroxy-cholest-5-en-26-oic acid (X)
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Androst-4-en-17β-ol-3-one (testosterone) (standard)
Androst-4-en-17β-ol-3-one (testosterone) (XI)
[image: image33.emf]O

OH


[image: image34.emf]min 0 2 4 6 8

mAU

0

10

20

30

40

50

 4.378 -  1dHT

 4.986 -  ADD

 5.607

 4.365

 4.538

 4.614

 4.739

 4.983 5.093  5.673


Androsta-1,4-dien-17β-ol-3-one (1-dehydrotestosterone) (standard)

Androsta-1,4-dien-17β-ol-3-one (1-dehydrotestosterone) (XII)
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Mass spectra [M+H]
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Cholest-4-en-3-one (V)
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Cholest-4-en-3-one (V)  (collision energy 25 eV)
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Cholesta-1,4-dien-3-one (VI)
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Cholesta-1,4-dien-3-one (VI) (collision energy 26 eV)
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3-Oxo-cholest-4-en-26-oic acid (VIII)
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3-Oxo-cholest-4-en-26-oic acid (VIII) (collision energy 23 eV)
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3-Oxo-cholesta-1,4-en-26-oic acid (IX)
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3-Oxo-cholesta-1,4-en-26-oic acid (IX) (collision energy 21 eV.)
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26-Hydroxycholest-4-en-3-one (VII)
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26-Hydroxycholest-4-en-3-one (VII) (collision energy 24 eV)
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Androst-4-en-17β-ol-3-one (testosterone) (XI)
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Androst-4-en-17β-ol-3-one (testosterone) (XI) (collision energy 23 eV)
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1(2)-Dehydro-testosterone (XII)
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1(2)-Dehydro-testosterone (XII) (collision energy 26 eV)
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9α-Hydroxy-testosterone (XIII) (collision energy 22 eV)

Mass-spectra HRMS-ESI (m/z): [M-H]+
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HRMS-ESI (m/z): [M-H]+ calcd for C27H41O3 413,3056; found 413,3059.

3-Oxocholest-4-en-26-oic acid (VIII).
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HRMS-ESI (m/z): [M-H]+ calcd for C27H39O3 411,2899; found 411, 2903.

3-Oxocholesta-1,4-dien-26-oic acid (IX).

[image: image61.emf]
HRMS-ESI (m/z): [M-H]+ calcd for C27H43O3 415,3212; found 415,3217.

3β-Hydroxy-cholest-5-en-26-oic acid (X)

1H- and 13C-NMR spectra
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3-Oxo-cholest-4-en-26-oic acid (VIII), 1H-NMR
1H-NMR (CDCl3) δ: 5.73 (br. s., 1H, 4-H), 1.18 (s, 3H, 19-CH3), 1.17 (d, J = 7.0 Hz, 3H, 27-CH3), 0.91 (d, J = 6.5 Hz, 3H, 21-CH3), 0.70 (s, 3H, 18-CH3).
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3-Oxo-cholest-4-en-26-oic acid (VIII), 13C-NMR
13C-NMR (CDCl3) δ: 199.9 (C-3), 182.3 (C-26), 171.9 (C-5), 123.7 (C-4), 56.0, 55.8, 53.8, 42.4, 39.6, 39.2, 38.6, 35.63, 35.56, 33.92, 33.86, 32.9, 32.0, 28.1, 24.1, 23.6, 21.0, 18.5, 17.3, 16.7, 11.9.
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3-Oxo-cholesta-1,4-dien-26-oic acid (IX), 1H-NMR

1H-NMR (CDCl3) δ: 7.06 (d, J = 10.1 Hz, 1H, 1-H), 6.24 (dd, J = 1.9, 10.1 Hz, 1H, 2-H), 6.08 (br. s., 1H. 4-H), 1.23 (s, 3H, 19-CH3), 1,17 (d, J = 7.0 Hz, 3H, 27-CH3), 0.91 (d, J = 6.5 Hz, 3H, 21-CH3), 0.73 (s, 3H, 18-CH3).
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3-Oxo-cholesta-1,4-dien-26-oic acid (IX), 13C-NMR

13C-NMR (CDCl3) δ: 186.6 (C-3), 182.3 (C-26), 169.8 (C-5), 156.3 (C-1), 127.4 (C-2), 123.7 (C-4), 56.0, 55.4, 52.3, 43.7, 42.6, 39.4, 39.2, 35.6, 35.5, 35.4, 33.9, 33.7, 32.9, 28.1, 24.4, 23.6, 22.8, 18.6, 18.5, 16.7, 12.0.

[image: image66.png]Lon
L0~
€6

5

[ty
.
e

as
i

0
50

8t
6l
1z
12

-
e

Methanoldd

e,
oy

Hy

on

1047
=

1000
o

o

140147

By

s

75

50

s

5o

s

70




3β-Hydroxy-cholest-5-en-26-oic acid (X), 1H-NMR
1H-NMR (CD3OD) δ: 5.33 (d, J = 5.2 Hz, 1H, 6-H), 3.39 (m, 1H, 3α-H), 1.12 (d, J = 7.0 Hz, 3H, 27-CH3), 1.01 (s, 3H, 19-CH3), 0.93 (d, J = 6.5 Hz, 3H, 21-CH3), 0.71 (s, 3H, 18-CH3).
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3β-Hydroxy-cholest-5-en-26-oic acid (X), 13C-NMR

13C-NMR (CD3OD) δ: 180.8 (C-26), 142.2 (C-5), 122.5 (C-6), 72.4 (C-3), 58.2, 57.5, 51.7, 43.5, 43.0, 41.2, 40.7, 38.6, 37.7, 37.0, 35.4, 33.3, 33.0, 32.3, 29.3,     25.3, 24.8, 22.2, 19.9, 19.2, 17.6, 12.4.
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