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SUPPLEMENTARY MATERIAL
1) Correction of the fluorescence data

A problem for fluorescence occurs when using compounds (in this case the drug flavopiridol) that absorb in the region of the excitation or emission region of the fluorophore, in the case of tryptophan in a protein (see Supplementary Material Figure 1 – Middle for the UV-absorption profile of both the drug and fluorophore). Due to the absorption of light by the drug, a correction is required in order to determine the true fluorescence. The first stage in solving this problem is to quantify the amount of absorption. By using the set-up (described in Supplementary Material Figure 1 – Left), we can set two positions (position 1 and 2, respectively), before and after a sample cell of protein. By increasing the concentrations of drug at position 1 and then position 2, we can plot a wavelength specific graph of the data that gives us the reduction in fluorescence due to absorption at excitation and emission (see Supplementary Material Figure 1 – Right). By combining the two lines, we can determine a linear equation for the combined effect. We can then perform the fluorescence titration. After the titration, we can correct the observed data by multiplying 1 over the equation for the combined line plot at specific concentrations to correct the decrease caused by FLAP absorption. 
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SM Figure 1 – Diagrams relating to the correction of the fluorescence data used in Figure 4

Left – A schematic of the fluorescence absorption correction set-up, Middle – The absorption spectra of humans serum albumin and flavopiridol. Albumin has peak maxima at 280nm, flavopiridol has a maxima at 280 and 340nm. Right - Data plot of the reduction in fluorescence due to absorption at excitation and emission wavelengths.
2) Single binding site system

In drug binding, there is equilibrium between the free drug ([D]), protein ([P]) and the bound drug / protein [DP] complex ([DP]), as shown in SM Equation 1:
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(SM Equation 1)

The terms k1 and k-1 are rate constants. When this equation comes to equilibrium, the concentrations of each component will be in the following steady state:
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(SM Equation 2)

If we divide both sides by k-1, the equation becomes the following:
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(SM Equation 3)

The dissociation constant of an equation (KD) is represented by the following:
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(SM Equation 4)

If we substitute the KD term into SM equation 3, we get the following:
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(SM Equation 5)

The total amount of protein can be confirmed as the following:

[PTOT] = [P]+[DP]

(SM Equation 6)

The total number of binding sites is a product of the protein concentration multiplied by the number of binding sites per molecule. It is termed the capacity constant (NTOT) with units of sites per litre:

NTOT = [PTOT].SPM

(SM Equation 7)

SPM = the number of independent (binding at one site does not affect binding at another site), equivalent (the same KD) binding sites per mole. Note that if the protein has one binding site, then NTOT = [PTOT].
From SM Equation 6, we can state the following:

[P] = [PTOT]–[DP]

(SM Equation 8)

We can substitute SM equation 8 into SM equation 5, which gives us the following:
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(SM Equation 9)

Due to the open brackets, [PTOT] and [DP] are separately multiplied by [D].
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(SM Equation 10)

Multiply each side by KD.
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(SM Equation 11)

Collect the [DP] terms on the same side, adding [DP][D] to both sides.
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(SM Equation 12)

Both right-hand terms are multiplied by [DP] and can be collected together into one bracket.
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(SM Equation 13)

Divide both sides by (KD+[D]), which gives us the following:
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(SM Equation 14)

As stated in SM Equation 7, NTOT is the product of [PTOT] multiplied by the number of independent, equivalent binding sites. Therefore, NTOT can replace the [PTOT] term.
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(SM Equation 15)
SM Equation 5.15 provides the concentration of the bound drug as an expression of a binding capacity constant (NTOT—units of sites per litre—is the product of the number of binding sites per mole of protein—e.g. 1, 2, 3, 4—and the molar concentration of the protein), the free drug concentration ([D]) and the dissociation constant (KD).

In a simplified one independent binding site, it is true to state the following:
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(SM Equation 16.1)

In this equation, fb equals the fraction of the bound drug, or conversely, is stated as the following:
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(SM Equation 16.2)

As a result, fub equals the fraction of the free drug ([D]). 
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(SM Equation 16.3)

According to SM Equation 15, it is possible to create a model-binding curve (with the x-axis being the concentration of free drug [D] and the y-axis being the concentration of the drug-protein complex [DP]) for a fixed protein concentration with increasing amounts of the drug (see Figure 6, Bottom Left for an example of the graph obtained). By integrating SM Equation 5.15 with SM Equation 16.2, it is possible to describe the fraction of free drug (fub) by knowing the dissociation constant (KD), free drug concentration ([D]) and the binding capacity constant (NTOT), as shown in SM Equation 16.3. We can then plot a graph of the log of the free drug concentration ([D]) versus the fraction of bound drug (fb = 1 – fub) (see Figure 6, Bottom Right for an example of the graph obtained).
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