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Figure S1. Conformation of CaFADS mutants. CD spectra (molar ellipticity per residue) (a) in the far-
UV region and (b) in the near-UV region for the different CaFADS variants. Spectra were recorded
respectively in 5 mM and 20 mM PIPES, 10 mM MgClz, pH 7.0 at 25 °C. (c) Percentage of secondary
structure elements of the different CaFADS variants estimated from CD spectra. Data correspond to
the mean of estimations obtained with the CDPro softwares, SELCON3, CDSSTR and CONTINLL.
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Figure S2. Kinetic parameters for the FMNAT and RFK activities of the CaFADS variants. Steady-
state rates for FMNAT (a) and RFK (b) activities of selected variants as a function of the flavinic
substrate, FMN or RF, (left) and of the ATP substrate (right). Kinetics measured in 20 mM PIPES, pH
7.0, with 10 mM MgClz for FMNAT activity and 0.8 mM MgCls,for REK activity at 25 °C.
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Figure S3. Internalization of the isoalloxazine ring of FMN in CaFADS variants. Visible difference
spectra elicited with (a) F62, (b) Y106 and (c) F128 CaFADS variants (4-6 uM) upon titration with
saturating FMN concentrations (indicated in parenthesis for each variant). In all panels the difference
spectrum of WT is included for comparison. Spectra recorded in 20 mM PIPES, 10 mM MgClz, pH 7.0
at 25 °C.
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Figure S4. Internalization of the isoalloxazine ring of FAD in CaFADS variants. Visible difference
spectra elicited with (a) F62, (b) Y106 and (c) F128 variants CaFADS (4-6 uM) upon titration with
saturating FAD concentrations (indicated in parenthesis for each variant). In all panels the difference
spectrum of WT is included for comparison. Spectra recorded in 20 mM PIPES, 10 mM MgClz, pH 7.0

at 25 °C.
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Figure S5. Binding affinity of ligands to WT and F128K CaFADS variants. Thermogram (upper panels)
and binding isotherms with integrated heat (lower panels) for the titration of WT (a-c) and F128K (d-
f) with FMN (a and d), FAD (b and e) and ATP (c and f) in 20 mM PIPES, pH 7.0 at 25 °C. Titrations
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performed with 10 mM MgClz for FMN and FAD and in its absence for ATP.




Figure S6. Quaternary assembly of CaFADS (PDB 2x0k). (a) Cartoon representation of one of the
trimers of the dimer-of-trimers assembly of CaFADS. (b) Surface representation of the RFK active site
at the RFK module of one monomer (left) and of the approaching of the FMNAT module of the
neighbor protomer within the trimer (right). (c) Surface representation of the FMNAT active site cleft
at the FMNAT domain of one monomer (left) and of the approaching of the RFK module of the
neighbor protomer within the trimer (right). The structural elements containing residues F62, Y106
and F128 at the FMNAT module are colored in orange.
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Table S1. Extinction coefficients for the CaFADS variants. Values determined at 279 nm in 20 mM

PIPES, 10 mM MgClz, pH 7.0 at 25 °C, n=3, mean + SD.

€27 in Gdn/HCl> €2 in PIPES (€279p1pES - €279Gdn/HC1)/€279PIPES o279 _ g2y
(mM-1cm?) (mM-1cm-?) (%)

WT 27.4 27.5+0.2 04 -
F62A 27.4 28.2+0.3 2.8 0.7
F62K 27.4 28.6 0.2 4.2 1.1
F62W 33.1 349+0.1 52 7.4

Y106A 26.2 29.2+0.2 10.3 1.7
Y106K 26.2 34.6+0.1 24.3 7.1
Y106W 33.1 34.4+0.3 3.8 6.9
F128A 27.4 29.9+0.2 8.4 2.4
F128K 27.4 29.7+0.2 7.7 2.2
F128W 33.1 35.9+0.1 7.8 8.4

2 Theoretical value based on the aminoacid sequence (Gill and von Hippel 1989).



Table S2. Thermodynamic parameters for the interaction of CaFADS variants with flavin and adenine
nucleotides. Values were determined in 20 mM PIPES, 10 mM MgClz, pH 7.0 for FMN and FAD and
in 20 mM PIPES, pH 7.0 for ATP, at 25 °C, n=3, mean * SD.

Ligand AH AG -TAS
(kcal/mol) (kcal/mol) (kcal/mol)

FMN 221 -7.0+0.1 15+1
WT FAD 261 -81+0.1 18+1
ATP -44 +6 -5.9+0.1 39+6

FMN -1.6£0.1 -6.6 0.1 -5.0+0.1

F62A FAD -0.4+0.1 -7.0+0.1 -6.5+0.1
ATP -16+2 -59+0.1 11+3

FMN -1.8+0.1 -7.2+0.1 -5.4+0.1

F62K FAD -11+1 -5.6+0.1 4.8+0.6
ATP -29+5 -5.8+0.1 23+5

FMN -0.4+0.1 -83+0.1 -8.0+0.1
F62W FAD -33+1 -7.2+0.1 25+1
ATP -43+9 -5.6+0.1 37+9

FMN -23+0.1 -81+0.1 -5.8+0.1

Y106A FAD -0.7+0.1 -76+0.1 -7.0+0.1
ATP -43+6 -6.2+0.1 37+6

FMN -0.9+0.1 -9.0+0.1 -8.0+0.1

Y106K FAD -0.9+0.1 -8.0+0.1 -7.1£0.1
ATP 2811 -5.8+0.1 22+11

FMN -3.5+0.1 -79+0.1 -43+0.1
Y106W FAD 21+1 -7.1£0.1 14 +1
ATP -51+7 -5.9+0.1 45+7

FMN -1.0+0.1 -8.8+0.1 -7.8+0.1

F128A FAD -1.0+0.1 -6.6+0.1 -5.6+0.1

ATP -4.6 0.7 -6.1+0.1 -1.5+0.7

FMN -6.6 £0.1 -9.3+0.1 -2.6x0.1

F128K FAD -1.1+0.1 -7.8+0.1 -6.7+0.1

ATP -3.6+0.2 -6.6+0.1 3.0+£0.2

FMN -1.7£0.1 -9.0+0.1 -7.3x0.1
F128W FAD -60 +2 -7.6x0.1 52 +2
ATP -69+5 -6.4+0.1 62+5
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