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Supplementary Figure 1. (a) GTP inhibition on FAD synthesis catalyzed by D238A-hFADS6. The
FAD synthesis reaction was started by the addition of purified recombinant protein D238A-hFADS6
and measured by the initial rate of fluorescence decrease (A excitation =450 nm, A emission =520 nm).
FAD synthesis rate, catalyzed by purified D238A-hFADS6 (2.9 ug, 0.08 nmol), was fluorimetrically
measured at 37 °C in 2 ml of 50 mM Tris/HCI pH 7.5, in the presence of 100 pM ATP, 5 mM MgCls, 3
UM (closed circle) or 1.3 uM (open circle) FMN, and of the given GTP concentrations. Data points are
fitted according to the linear equation with Grafit 3.0 software. (b) NAD* and NADH inhibition on
FAD synthesis. The FAD synthesis reaction was started by the addition of purified recombinant
protein 6His-D238A-hFADS6 and measured by the initial rate of fluorescence decrease (A excitation
=450 nm, A emission =520 nm). FAD synthesis rate, catalyzed by purified D238A-hFADS6 (8 ug, 0.21
nmol), was fluorimetrically measured at 37°C in 2 ml of 50 mM Tris/HCI pH 7.5, in the presence of
100 uM ATP, 5 mM MgClz, 1.3 uM FMN, and of the given NAD* (open circle) and NADH (closed
circle) concentrations. Data points are fitted according to the exponential or linear equations for
NADH and NAD* respectively with Grafit 3.0 software.
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Supplementary Figure 2. Isothermal titration calorimetric analysis of the binding of flavinic
substrates to D238 A hFADS6 in the absence of the second substrate. Thermogram (upper panels) and
binding isotherms with integrated heat (lower panels) for the titration with (a) FMN and (b) FAD. No
interaction heat is detected (a) for the titration of FMN, suggesting under the assayed conditions
binding is not produced. Thermograms for the titration with FAD titration envisage binding to less
than 20% of the protein molecules (suggesting a slow-binding process) under the assayed conditions,
as well as KaAP below 1 uM. Titrations were performed at 25 °C in 50 mM Hepes/NaOH, 10 mM
MgCl, pH 7.0, 5 mM B-mercaptoethanol. The low stability of WT hFADS6 along the ITC assay
prevented production of the corresponding thermograms.
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Supplementary Figure 3. Dependence of flavin binding pre-steady-state kinetic parameters on the
concentration of the flavin substrates. Evolution of binding parameters for the FAD biosynthesis: (a)
kobs1 (closed circles) and kobs2 (open circles) and (b) their corresponding amplitudes, Amp1 (closed
circles) and Amp2 (open circles), obtained when mixing WT (black) and D238A (red) hFADS6s with
saturating ATP and different FMN concentrations. Evolution of binding parameters for the FAD
pyrophosphorolysis: (c) kobs (closed circles) and (d) Amp (closed circles) obtained when mixing WT
(black) and D238A (red) hFADS6s with saturating PPi and different FAD concentrations. Data were
obtained at 25 °C in mixtures containing 100 nM of protein and 250 uM of either ATP or PPi
(respectively for FAD synthesis and FAD pyrophosphorolysis) in 50 mM Hepes/NaOH, 10 mM
MgClz, pH 7.0, 5 mM B-mercaptoethanol.
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Supplementary Table 1. Kinetic parameters derived from stopped-flow data for the binding of FMN
and FAD to WT and D238A hFADS6 in the presence of the second substrate (ATP or PPj, respectively).
kon and ko the kinetic constants for complex formation and dissociation were obtained by fitting lineal
data corresponding to kobs1 dependences on flavin concentration presented in Supplementary Figures
3a and 3c (n = 3, mean + SD). Dissociation constants determined as kof/kon. Data obtained at 25 °C at 25
°C in 50 mM Hepes/NaOH, 10 mM MgClz, pH 7.0, 5 mM B-mercaptoethanol.

FMN-ATP mixtures (FMN binding)
hFADS6  kon (UM™.57) kot (577) Kaf™MN (uM)
WT 34+0.1 0.32+0.01 0.094 + 0.004
D238A 0.552 0.09 2 >0.18 2
FAD-NaPP: mixtures (FAD binding)
kon (UM™s1)  kott (s71) KdfAP (uM)
WT 45+0.6 0.81£0.05 0.18+0.04
D238A 152 0.352 >0.32
2 Error in the determination of parameters for the mutant is high, at least + 30%, due to small
amplitudes in the exponential decays and/or low data reproducibility.




