APPENDIX A

Derivation of Model for Ln(DPA) Binding Affinity

We start with the equilibrium described in [1], wd.r®" is any lanthanide, and which

has the corresponding equilibrium expression wriite[2].
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We can write the total concentrations of lanthamidd DPA, or G, and Gpa, as follows

in equations [3] and [4].
CLn = [Ln 3Jr]eq + [Ln(DPA)+]eq

Cppa =[DPA*] +[Ln(DPA)+]eq

eq
These can be rearranged to produce equations qp&n
[Ln 3+]eq =C,, —[Ln(DPA)],,

[DPAZ_]eq = CDPA _[Ln(DPA)+]eq

Substituting equations [5] and [6] into equatioh {£e have equation [7].

K = [Ln(DPA)+]eq
" (C, ~[LN(DPA)*1.;)(Cops —[LN(DPA)'1,,)

Rearranging, we have equation [8].
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[Ln(DPA)+]eq
* "~ C.,Copa ~[LN(DPA)"1,,Cops ~[LN(DPA)1,.C., + (LN(DPA)],)? LB

Let us introduce a normalization factor, R, giverequation [9].

_ [Ln(DPA)"] eq
" [Ln(DPA)* ], +[(DPA)* 1, ]

Substituting equation [6] into equation [9], we Baaquation [10].

- - [LNOPA)],,

[10]
CDPA
Substituting equation [10] into equation [8] anhglifying, we have equation [11].
R
Ka= 2 [11]
Cin ~RCpps =RC,, +RCppp

Rearranging, we end with equation [12], which héeear relationship between two

components dependent on [Ln(DPRY, Cin and Gpa.

log(%j ~10g(C,, ~RCop)+l0g(K.,) 112

Thus, a plot of log(G, — RGopa) Vs log (R/(1 — R)) will produce a linear fit withslope
of unity and a y-intercept equal to the logarithitike.
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Figure Al. Linear fit of log(Cy, — RCppa) Vs log (R/(1 — R)) with slope set to unity and y-
intercept corresponding to log K,. 10.0 nM DPA titrated with TbCl; in 0.2 M sodium acetate,

pH 7.4, 24.5C (Aex = 278 nm).



