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Figure S1. SDS-PAGE analysis of heterologous expression of CYP505A30 constructs. Lane M: molecular
weight marker, lanes 1: total protein fraction, lanes 2: soluble protein fractions.
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Figure S2. SDS-PAGE analysis of purified CYP505A30 and CYP505A30HD. Lane 1: crude extract
containing CYP505A30, lane 2: pooled IMAC fractions of CYP505A30, lane 3: purified CYP505A30 after

anion exchange chromatography, lane 4: purified heme domain.
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Figure S3. UV-Vis spectra of CYP505A30 titrated with fatty acids. A) octanoic acid B) decanoic acid C)
dodecanoic acid D) tetradecanoic acid E) hexadecanoic acid. Inset top: Difference spectra. Inset
bottom: Dissociation constant (Kp) analysis.
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Figure S4. UV-Vis spectra of CYP505A30HD titrated with fatty acids. A) octanoic acid B) decanoic acid
C) dodecanoic acid D) tetradecanoic acid E) hexadecanoic acid. Inset top: Difference spectra. Inset
bottom: Dissociation constant (Kp) analysis.



07 0.7
A 0.10 B
. 3 0.10|
06 5" 06 5 ooy
8 0.00] 5
§ é’ 0.00)
=-0.05]
05 0.5 7005
w 0.1 o
Q 00 400 500 600 700 Q 300 400 500 600 700
c Wavelength (nm) = Wavelength (nm)
K04 8 04
. 0.20)
o 020 o
17} 2 17}
o 7 0.15 0 015 &
<03 s < 03
£0.10 0.10
0.05 \ 0.05)
e 0.00) 02 00
"0 50 100 150 200 0 10 20 30 40 50
1-octanol (uM) . 1-decanol (uM)
0.1 0.1 N
0.0 0.0
300 400 500 600 700! 300 400 500 600 700
Wavelength (nm) Wavelength (nm)
Q7
C 0.7 D 0.10]
g 0-10 8
0.6 & 3§ 0.05
£ 0.0 =
2 0:6 2 0.00
< 0.00 <
0.5 -0.05]
-0.05 05
© 300 400 500 600 700 0] 300 400 500 600 700
Q Wavelength (nm) Q Wavelength (nm)
% 04 %
o 0.15) = . o 04
— L) [
2 3
2 = | < 03}
\ 0.05
0.2 % 02 5
D 20 40 60 80 100 D 2 4 6 8 10
1-dodecanol (1M) 1-tetradecanol (M)
01 = 0.1
0.0 0.0
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)
0.7
E 0.20
@ 015
2 Q
0.6 § 0.10)
S 0.05
< 0.00
0.5 -0.05
0.1
@ 00 400 500 600 700
O Wavelength (nm)
c 04 0.
©
Qo
=
3
= 0.
<
0.2
2 4 6 8
—hexadecano\ (;4M)
0.1
0.0
300 400 500 600 700

Wavelength (nm)

Figure S5. UV-Vis spectra of CYP505A30 titrated with fatty alcohols. A) 1-octanol B) 1-decanol C) 1-
dodecanol D) 1-tetradecanol E) 1-hexadecanol. Inset top: Difference spectra. Inset bottom:
Dissociation constant (Kp) analysis.
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Figure S6. UV-Vis spectra of CYP505A30HD titrated with fatty alcohols. A) 1-octanol B) 1-decanol C) 1-
dodecanol D) 1-tetradecanol E) 1-hexadecanol. Inset top: Difference spectra. Inset bottom:
Dissociation constant (Kp) analysis.
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Figure S7. UV-Vis spectra of CYP505A30 titrated with n-alkanes. A) n-octane B) n-decane C) n-
dodecane D) n-tetradecane E) n-hexadecane. Inset top: Difference spectra. Inset bottom: Dissociation

constant (Kp) analysis.
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Figure S8. UV-Vis spectra of CYP505A30HD titrated with n-alkanes. A) n-octane B) n-decane C) n-
dodecane D) n-tetradecane E) n-hexadecane. Inset top: Difference spectra. Inset bottom: Dissociation

constant (Kp) analysis.
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Figure S9. Kinetic characterization of CYP505A30 with fatty acids



0.5

0.4;

0.31

0.2;

0.14

Activity (umol min™’ mg'1)

0.0

o

0.7

2 4 6 8 10
1-octanol (mM)

0.61
0.5
0.4]
0.3]
0.2]
0.1

Activity (umol min”’ mg'1)

02 04 06 08
1-dodecanol (mM)

1.0

o
o
o

o
o
-

o
o
(f\)

0.01;

Activity (umol min™" mg™)
S
N

=
o
o

o
o

05 10 15 2.0
1-hexadecanol (mM)

Activity (umol min™" mg™)

Activity (umol min™ mg™)

1.4
1.2
1.0
0.8
0.6
04

0.2

04’

0.04

0.03

o
o
(¥

e
o
-

05 10 15 20 25
1-decanol (mM)

3.0

.0 0.2

04 06 08 10
1-tetradecanol (mM)

Figure S10. Kinetic characterization of CYP505A30 with primary fatty alcohols




Table S1. Spectral and kinetic parameters of CYP505A30

Substrate Kp (LM) % HS | KpHD (uM) % HS | Ky (uM) Keat (s7Y) keat/ K H,0,
HD (LMt s2) Uncoupling
(%)°
Fatty acids
C8 (octanoic acid) 161 35 161 +12 9 3550 + 340 25+0.1 <0.001 3.3+0.3
C10 (decanoic acid) 12+1 45 667 18 550 £ 60 1.5+0.1 0.003 3.5+04
(21.1+2.0)
€12 (dodecanoic acid) | 3.3+0.1 98 14+1 57 26+3 23+02 0.09(0.23) | 1.5+0.1
(6.1+0.4) (9.0 £0.9)? (21.2+2.4)
C14 (tetradecanoic 1.9+0.2 100 1.5+0.2 100 13+1 25+0.1 0.19 (0.16)
acid) (7.4+0.2) (3.9+0.3) (7.7 £1.9)
C16 (hexadecanoic 2.3+0.1 83 2.7+0.1 48 61 1.2+0.1 0.2
acid) 10.5 +0.2) (1.0 £0.4)
Fatty alcohols
C8 (1-octanol) 8.5+0.7 65 48 +3 13 450 £ 50 0.85+0.01 0.002 16.3+0.5
C10 (1-decanol) 25+0.2 60 13+2 17 150+ 12 23+0.2 0.015 9.51+0.3
C12 (1-dodecanol) 49+0.2 46 4.40+0.30 9 4.0+0.2 1.2+0.1 0.3 2.8+0.2
C14 (1-tetradecanol) 0.13+0.02 59 0.10£0.02 14 33+2 0.07 £0.01 0.002
C16 (1-hexadecanol) 0.46 £0.03 78 0.50£0.03 9 45+ 3 0.08 £ 0.01 0.002
Alkanes
C8 (n-octane) 12+1 37 18+2 18 0.04 +0.01° 3.4+05
C10 (n-decane) 19+2 42 24+ 1 13 0.05+0.01 7.810.1
C12 (n-dodecane) 27 %3 32 44 +3 14 0.08 £ 0.01
C14 (n-tetradecane) 201 60 47+ 4 23 0.07 £0.01
C16 (n-hexadecane) 12+1 36 354 18 0.14 +£0.01

2 Values in parenthesis are as reported by Baker and co-workers. ° Values are for ko, at 10 mM. °H,0,
uncoupling was measured as the percentage of NADPH that is used to produce hydrogen peroxide during the
reaction.




Table S2. Turnover frequency (TOF) and total turnover number (TTN) for CFE reactions with different
substrates

Substrate TOF [min1]? g;?:f;sf)n TTN®
Octane 73.8+4.5 10718 + 550
Decane 8.8+0.4 3125 £ 280
1-octanol 42.6+0.1 >99 % 2500
2-octanol 57.5+6.3 >99 % 2500
3-octanol 31.1+1.2 83% 2500
4-octanol 18.4+0.9 71% 2500
1-decanol 23631 >99 % 5000
2-decanol 50.2+4.7 >99 % 3325+ 106
1-dodecanol 59.2+5.2 >99 % 5000
2-dodecanol 30.4+6.8 90 % 5000
octanoic acid 33.310.6 90 % 2500
decanoic acid 36.1+5.3 >99 % 4200 £ 106
dodecanoic acid 57.3+0.9 85% 4850 £ 212

3TOF calculated for 30 min reactions. For octane reactions, product concentrations were calculated using
standards of 2- and 3-octanol for simple alcohols formed, and 1,8-octanediol as standard for diols. For decane
reactions, product concentrations were calculated using 2-decanol for n-decanol formed, and 1,10-decanediol
for diols. For fatty acids and fatty alcohols, the remaining substrate concentration was calculated using their
corresponding standards.

bTTN achieved over 24 h reactions. For fatty acids and fatty alcohols 10 mM substrate was consumed over 24
h. Alkane TTNs were calculated from the total concentration of product formed after 24 h. [CYP505A30] = 4
uM.

Table S3. GC-FID and GC-MS methods

Analysis Substrates Derivatization Temperature program

GC-MS

Column A: FactorFour CF-5ms (60 m x 0.25 mm x 0.25 um)

Alkanes C8-C10 BSTFA 100 °C hold 0 min - 300 °C (10 mint) hold
Fatty alcohols Cc8-C12 10 min

Fatty acids c8-C12

GC-FID

Column B: BPX90 (30 m x 0.25 mm x 0.25 um)

Alkanes Cc8-C10 None 80 °C hold 2 min = 280 °C (15 min) hold
Fatty alcohols Cc8-C12 None 4.66 min
Fatty acids C8-C12 TMSH
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Figure S11. GC chromatograms for reactions with fatty acids (C8 - C12) after 30 min, 2 h, and 24 h of
CFE biotransformations. Negative control (NC) are 24 h biotransformations with CFE carrying the
empty plasmid. GC/MS chromatogram and spectra of the hydroxy-fatty acids formed after 24 h

reactions with CFE, unless otherwise is stated.

miz




Substrate: decanoic acid Derivatization: TMSH Column: B
4.5E5
a 505A30_decanoic acid_24h -} p.28
- 505A30_decanoic acid_2h
4.0E5 ‘O i wH1 505A30_decanoic acid_30m | 0.26
© 8 NC_decanoic acid
(3] © [ - 024
2.5E5 o) o (o]
(o) —
- @ =] - 0.22
[1°] '8 | S
(3] /| = - 0.20
3.0E5 A [
i 8 ki f I‘\ tjll S 018
5| e g S | S S A
E 25E51 2 L 016 S
= | < 0 B
g Lo ﬁ, w-2 S it
5 I L N MY l = L 012 E
% ¥ 1) J f\\-.___._ }J N ¥ TR b Y — o ANl -
M 1ses - 0.10
- 0.08
‘|_ -l
0ES L [\_‘,\ L 0.06
- 0.04
5.0E4
- 0.02
0.0£0 - ; ; A A N i ; IS - —L 000
400 450 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9,50 1000 1050 1100 1150
Time [min]
Substrate: decanoic acid Derivatization: BSTFA Column: A
100 12.74 100 17 RT: 16.37
0 16.37 80 o OTMS
" 73 TMSOW
80 60 - 117
70 L 40 7 317
2
%ao 2200 6o 147 204217 288301
E 3 dulu|)BPe3 100, 135 s |z -
g 50 2 100 3 RT: 16.02
2 k=
S0 2 80 131 a1
o o 303+
30 &0 75 TMSD’U\/\/\/'L]/\ 302
20 OTMS
40
10 20 B9
16.03 55 b 37
ol |.-79 122 isaies 213 2e3 l
0 T — 0 kb bl : . - T . y
1286 12.7 12.8 12.9 . 16.0 161 162 163 164 165 50 100 150 200 250 300 350 400
Time (min) miz
100 12.74 19.76 303 RT: 19.96
90
& a 19.96 73
70 S
8 '8 g
5 60 E over-hydroxylation 5 7595 17,5147
2 3 _ ' 5 Lo 103 10, 181 201 219 281|315 ass 405 429
g 50 - i RT: 19.76
2 | = 3
Z 40 s
& 4
30
20 75
10 130 143 171 289
_ 149 | 183 217 245260 330
126 127 128 129 198 199 200 201 100 150 200 300 350 400 450

. T '_IIIQ.T
Time (min)

Figure S11. Cont.

250
miz




Substrate: dodecanoic acid

Derivatization: TMSH

Column: B

©
5.0E5 4 'O s :
g a 505A30_dodecanoic acid_24h
— 505A30_dodecanoic acid_2h
S
W i . e 505A30_dodecanoic acid_30m b
Q (o] NC_dodecanoic acid
[~ % 1
aoes{ 1S A S 2 E\j\
o [l@ ; J}{L = [ k L 0.25
YL - - N Atz ae N «_MJW_A_,._“_..,____,__,;-:XAA-J A
3.5E5 (o] o 5
(] 3 =
'E‘ ‘L — |
c 3.0E5 4 -g‘ ,1 | - 0.20 .g
3 \
e 1) \ w1 M| £
Py b \ O, 1
E po g 0 o | S SR N o, D . L W & \Ju'\..ﬂ__.,_,_,H___,r\_t‘;_.Ap\__) o o -E'
: - 015 &
£ > 015 §
S 2085 © =
€ w-2
-
1.555-JJ || A i w-3 - 0.10
1.0E5
- 0.05
5.0E4
i TR
0.0E0 - 7 T T T T T = T ; T ; T 7 T - 0.00
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50
Time [min]
Substrate: dodecanoic acid Derivatization: BSTFA Column: A
100, tzgﬁs 1007 73 o oTMS RT: 20.29
] 117 I A
90 80 | - ™SO 305 1] 245
60- sur 329
& 403 217 255 316
207,27 gal| 147 204 1
70 B il W A AL T G NN <1 AN W W S
8 @ 1003 73 131 331 RT: 19.94
5 60 2 ool e
E 19.94 g 8 2 3314
2 50 10.59 w-2 2 60 75 TMSO™ o
b n < 405 aTMS
240 = 2 ™ 3z
5 = = 200 55g7(81 147 204 217 303 345
g ] 2 ol LU L AT Lo 24P —
30 8 100; st RT: 19.42
T | 73 o oTMs
20 5 EOE 145 eo "'M
< 19.42 803 s N7 s
10 ~W-3 407
| 329
. e 4, 6788 1117 lqss 20427 255 288 | "Taas
100 102 10.4 106 108 190 192 194 196 198 200 202 204 O e o 150 "o00. 250 300 350 400
Time {min) miz
2349 1007 3 RT: 23.81
100,
80
20 60
] 73
80 40 | |
20 75 N7 a7
70 ) o 53 i, 189 204217 241 315 || 343 4p4 433
p over-hydroxylation » 1007 331 RT: 23.49
E g 1
goo 5 80
EIR 10.58 5 60
; @ | ; 4] 73
= g = 20 17
3 40 5 5 Og [S 147 g9 204217 241 315 | 343 104 43
e £ 23.31 <. 9 73
30 g ; 1007 17 RT: 23.31
20 E 803 317
z 23.81 603 75
10 404 1307 288 391
207 ss 95 | | (158 204217 2737 501 |
: ; o Bl Ty 191 | 233 ot 8 fa0s a3z
100 102 104 106 108 230 231 232 233 234 235 236 237 238 239 50 100 150 200 250 300 350 400 450
Time (min} miz

Figure S11. Cont. GC/MS chromatogram and spectra

of production of hydroxy dodecanoic acid (w-1,

w-2, and w-3) after 30 min reactions with CFE. GC/MS chromatogram and spectra of over-
hydroxylation of the substrate after 24 h reaction with CFE.
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Figure S12. GC chromatograms for reactions with primary fatty alcohols (C8 - C12) after 30 min, 2 h,
and 24 h of CFE biotransformations. Negative control (NC) are 24 h biotransformations with CFE
carrying the empty plasmid. GC/MS chromatogram and spectra of the diols (and triols) formed after
24 h reactions with CFE, unless otherwise is stated.
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Figure S12. Cont.
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Figure S12. Cont. GC chromatograms for reactions with 1-dodecanol after 30 min CFE

biotransformations. Negative control (NC) 24 h biotransformations with CFE carrying the empty



plasmid. GC/MS chromatogram and spectra of the diols (and triols) formed after 2 h reactions with

CFE.
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Figure S13. GC chromatograms for reactions with 2-, 3-, and 4-octanol after 24 h of CFE
biotransformations. Negative control (NC) are 24 h biotransformations with CFE carrying the empty
plasmid. GC/MS chromatogram and spectra of the diols formed after 24 h reactions with CFE.
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Figure S14. GC chromatograms for reactions with secondary fatty alcohols (C10 and C12) after 30 min, 2 h, and
24 h of CFE biotransformations. Negative control (NC) are 24 h biotransformations with CFE carrying the empty

plasmid. GC/MS chromatogram and spectra of the diols (and triols) formed after 24 h reactions with CFE.
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Figure S14. Cont. GC/MS chromatogram and spectra of diols and triols after 2 h reactions with CFE.
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Figure S15. GC chromatograms for reactions with n-alkanes (C8 and C10) at 30 min, 2 h, and 24 h of CFE
biotransformations. GC/MS chromatogram and spectra of the diols formed after 24 h CFE biotransformations.
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Figure S15. Cont.




