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Figure S1: Absorption spectra of His-VAO variants recorded in 50 mM potassium phosphate buffer,
pH 7.5, at 25 °C.
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Figure S2: Absorption spectra of EUGO-His variants recorded in 50 mM potassium phosphate
buffer, pH 7.5, at 25 °C.
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Figure S3: GC chromatograms of the reaction products of the conversion of 4-cyclopentylphenol by
His-VAO or EUGO-His. 2 mM 4-cyclopentylphenol and 1 uM enzyme were incubated for 2 h at 25
°C in 50 mM potassium phosphate buffer, pH 7.5, (EUGO-His) or 50 mM potassium phosphate
buffer, pH 7.5, containing 30 mM NaCl and 2% (w/v) glycerol (His-VAQO). Subsequently, the reaction
products were extracted and analysed by GC. For both reactions, a single product, 4-(1-cyclopenten-
1-yhphenol, was formed at >99% conversion. Retention times: 4-cyclopentylphenol, 15.6 min; 4-(1-
cyclopenten-1-yl)phenol, 16.7 min.
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Figure S4: GC/MS analysis of the reaction products of the conversion of 4-cyclopentylphenol by His-
VAO or EUGO-His. 2 mM 4-cyclopentylphenol and 1 uM enzyme were incubated for 2 h at 25 °C in
50 mM potassium phosphate buffer, pH 7.5, (EUGO-His) or 50 mM potassium phosphate buffer, pH
7.5, containing 30 mM NaCl and 2% (w/v) glycerol (His-VAQ). Subsequently, the reaction products
were extracted and analysed by GC/MS. For both reactions, a single product, 4-(1-cyclopenten-1-
yl)phenol, was formed. Top panels show GC chromatograms with retention times: 4-
cyclopentylphenol, 21.0 min; 4-(1-cyclopenten-1-yl)phenol, 21.8 min. Bottom panels show mass
spectra recorded of the eluting compounds.
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EUGO-His reaction
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Figure S5: *H-NMR spectra of 4-cyclopentylphenol and the products of the conversion of 4-
cyclopentylphenol by EUGO-His. 2.5 mM 4-cyclopentylphenol and 0.5 uM EUGO-His were
incubated in 50 mM potassium phosphate buffer, pH 7.5, at 25 °C for 16 h. Subsequently, reaction
products were extracted and analysed by *H-NMR. This revealed that the product is a mixture of 4-
cyclopentylphenol (40%) and 4-(1-cyclopenten-1-yl)phenol (60%). Chemical shifts (8) are reported in
parts per million (ppm) relative to CDCls. Data is reported as follows: br = broad, s = singlet, d =
doublet, m = multiplet, ap = apparent; coupling constant(s) (J) in Hz and integration. Peaks below 1.5
ppm are due to impurities in the CDCls. 4-cyclopentylphenol: *H-NMR (400 MHz, CDCls) § 7.12
(ap d,J=8.5Hz, 2H), 6.77 (ap d, J = 8.5 Hz, 2H), 4.66 (s, 1H), 2.93 (m, 1H), 2.14 — 1.96 (m, 2H),
1.87 - 1.72 (m, 2H), 1.75 — 1.59 (m, 2H), 1.61 — 1.46 (m, 2H). 4-(1-cyclopenten-1-yl)phenol: *H-
NMR (400 MHz, CDCl3) 6 7.33 (ap d, J = 8.6 Hz, 2H), 6.78 (ap d, J = 8.9 Hz, 2H), 6.04 (m, 1H), 4.80
(brs, 1H), 2.73 — 2.56 (m, 2H), 2.56 — 2.45 (m, 2H), 2.09 — 1.96 (m, 2H).
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Figure S6: GC chromatograms of the reaction products of the conversion of 4-cyclohexylphenol by
His-VAO, EUGO-His or W413L His-VAOQ. 2 mM 4-cyclohexylphenol and 1 uM enzyme were
incubated for 4 h at 25 °C in 50 mM potassium phosphate buffer, pH 7.5, (EUGO-His) or 50 mM
potassium phosphate buffer, pH 7.5, containing 30 mM NaCl and 2% (w/v) glycerol (His-VAO and
W413L His-VAO). Subsequently, the reaction products were extracted and analysed by GC. With
His-VAO and W413L His-VAO, a single product, 4-(1-cyclohexen-1-yl)phenol, was formed at 51%
and 27% conversion respectively (average of two reactions). With EUGO-His, no conversion of the
substrate was observed. Retention times: 4-cyclohexylphenol, 20.9 min; 4-(1-cyclohexen-1-yl)phenol,

23.5 min.



omm omm

owﬁ a_C o_m—

Lm ﬂm ﬂh ﬂm_ Lm ) ﬂw ﬂm <ea

E252

N e od

5L LEOL

oozl

LoL

e A RARARAI TH
w78 T 620y | T s
oss 0% B6E

it o

o

Ut o0s

ook

005k

000z

0052

000e

RIUZPLIN G|

ESE==

swresepyjousydpbayopia-p rulw /T Z 03 £2£'17 40 2Besany [1] 4!

4-cyclohexylphenol

oo_am

oa,.v L oo_.m L

aa,.o— B.m aa.m B.v <-au |

OH

0000z

0000w

oooog

oooog

oooooL

00002 L

0000F L

oooog L

ooooaL

anonnz
FIUEpLIq]

swrelep\jouaydfeyop-t o1 [z] B




His-VAO reaction

oL s oL 5 D“n: _ 56l _ o5l SpL o opL E! oEL o GEL Dﬂ__ SO m_m_ B ki i g o 2, - s mmm _ 0 5 __# L i , <2
_ i) T i e f 7 __ | _ l BEL BOL _ bes [ _ _
(i} 00 ] o'lg -

0L ol |
(1[N Lok i}

051
= oL
ooz

BEE 052

0oe

LSFL 05E
OH 00w
05k
005

055
Lvil OFF FOLEpLNG G|
swre3ep\ @ TOVAIUYdSRyR Ao Ui [T 7 03 TLL 77 40 2Beiany [1] 14

DD,.Dm DD_ az DD_.mN _u_u_.vm DD_NN DD,.DN DD_ 8l DD,.m: _u_u_.i. DD_.N— DD,.E. Da 8 _um_.m Dﬂ.q £--BI | |

0oos

0ooal
noosL
0000z
0005z
OH 0o00E
0O0GE:
0000

OH
0003k

00005

00055
FOLEpLINT ]

swelep\g TOVAIOuRYd | ARyopA-¢ D11 [7] HE!

&3
0]
0



W413L His-VAO reaction

a_fm

a_mw

o?.

o?

E—

o? am—

NN

ﬂh U] o_m ﬂv Lm

LA02

OH

=0

L¥dL

TTTTISGLgzg)

LBSL

I ed
B0

LSFL

aﬂ— aﬂ— ot o?. a,m
I

T T 3 5% B ol
0Lk

0
= v
viel Lo

051
EEE 0z
052
00g
05E
00
05t
005
055

003

Ot FaLEpLng

sweiep\ TIETHAM [ouaydmyopia-p rulw j71 67 01 Gea 7z Jo 3Beiany [1] g

oo oe

on &z

0n 32

00 k2

ez

o0z

0n8L sl 0okl ozl oot o8 op'a op' <-auf |

OH

0000z
0000%
00003
00008
000001
OH 0000z 1
0000% L
00003k
o008k

000002
poUEpLIny]

ESE==]

swelep\ TIETHM [ouRydibayop/-¢ o [7] 4!




Figure S7: GC/MS analysis of the reaction products of the conversion of 4-cyclohexylphenol by His-
VAO or W413L His-VAO. 2 mM 4-cyclohexylphenol and 1 uM enzyme were incubated for 4 h at 25
°C in 50 mM potassium phosphate buffer, pH 7.5, containing 30 mM NaCl and 2% (w/v) glycerol.
Subsequently, the reaction products were extracted and analysed by GC/MS. For both reactions, a
single product, 4-(1-cyclohexen-1-yl)phenol, was formed. Top panels show GC chromatograms with
retention times: 4-cyclohexylphenol, 22.0 min; 4-(1-cyclohexen-1-yl)phenol, 23.0 min. Bottom panels
show mass spectra recorded of the eluting compounds.



