Supplemental Data

Title: A two-state model for the kinetics of competitive radioligand binding

Running title: a two-state model for kinetic investigation

Dong Guo™?, Lambertus A. Peletier®, Lloyd Bridge*®, Wesley Keur?, Henk de Vries?,

Annelien Zweemer®, Laura H. Heitman?, Adriaan P. IJzerman®”

LJiangsu Key Laboratory of New Drug Research and Clinical Pharmacy, Xuzhou Medical
University, 209 Tongshan Road, Xuzhou, 221004, Jiangsu, China.

“Division of Medicinal Chemistry, Leiden Academic Centre for Drug Research (LACDR),
Leiden University, P.O. Box 9502, 2300 RA Leiden, The Netherlands.

*Mathematical Institute, Leiden University, P.O. Box 9512, 2300 RA Leiden, The
Netherlands.

*Department of Mathematics, Swansea University, Swansea SA2 8PP, UK.

*Department of Biological Engineering, Massachusetts Institute of Technology (MIT),
Cambridge, MA, USA

®Current affiliation: Department of Engineering Design and Mathematics, University of

the West of England, Bristol, UK

“Corresponding author: Adriaan P. IJzerman, Gorlaeus Lab/LACDR, Leiden University,

Dept. Medicinal Chemistry, Einsteinweg 55, 2333 CC Leiden, The Netherlands. Phone:

+31(0)71 527 4651. Fax: +31 (0) 71 527 4277. E-mail: ijzerman@Iacdr.leidenuniv.nl


mailto:ijzerman@lacdr.leidenuniv.nl

1. Enter equations for unlabeled ligands into Graphpad Prism 6.

Enter the data as below. The title for each group is the concentration of the competitor in
the unit of M. For this example, Y values have already been corrected to baseline and
normalized to the maximal binding of radioligand at 180 min. Values at each data point
represent the mean of five individual experiments each performed in duplicate.
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With this, click on the Analyze button. From XY analyses choose Nonlinear regression
(curve fit) and click User-defined equations. Click New and choose Create new
equation. Enter the following equations under the tag Equation in Definition as
illustrated below:

kA R1 =k1*A+k2

kA_R2 = k3*A+k4

kB_R1 = k5*B+k6

kB_R2 = k7*B+k8

AR1_ss = k1*A*Bmax*Span*k6/(kA_R1*kB_R1-k1*k5*A*B)
AR2_ss = k3*A* Bmax*(1-Span)*k8/(kA_R2*kB_R2-k3*k7*A*B)
S R1=SQRT((kA_R1-kB_R1)"2 + 4*k1*k5*A*B)

S _R2=SQRT((kA_R2-kB_R2)"2 + 4*k3*k7*A*B)
KF_R1=0.5*KkA _R1+kB R1+S R1)

KS R1=0.5*KkA R1+kB R1-S R1)

KF_R2=0.5*(kA_R2 +kB R2 +S R2)
KS_R2=0.5*(kA_R2+kB_R2-S R2)

P1 = (k1*A* Bmax*Span- KS_R1*AR1_ss) /(KF_R1 - KS_R1)

P2 = (k3*A* Bmax*(1-Span) - KS_R2*AR2_ss) /(KF_R2 -KS_R2)
Q1 = (KF_R1*AR1_ss - k1*A*Bmax*Span) /(KF_R1 - KS_R1)

Q2 = (KF_R2*AR2_ss - k3*A*Bmax*(1-Span)) /(KF_R2 - KS_R2)
Y = AR1_ss - P1*exp(-KF_R1*X) - Q1* exp(-KS_R1*x) + AR2_ss - P2*exp(-KF_R2*x)
- Q2*exp(-KS_R2*x)
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Equation  Rules for Initial Values  Default Constraints  Transforms to Report

Equation type

(E splicit Equation: Y = a function of X and parameters. v |
Name
| two-state competition association assay
Definition Available functions
kKR R1 = k1*RA+k2 A
KA R2 = k3*A+kd
kB_R1 = k5*B+ké6
kB_R2 = k7*B+kE
ARl ss = k1l*A*Bmax*Span*k6/ (kA R1*kB R1-k1*k5*A*B)
AR2 33 = k3*A* Bmax* (1-5Span)*k&/ (kAR _R2*kB_R2-k3*kT7*A*B) G
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| Hep | | Cancel |

Click OK and choose the tag “Rule for Initial Values”. Enter parameters as illustrated
below
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Define a set of rules to compute initial values to use as a default every time you curve fit with this equation

Initial Yalues

Parameter Name Initial ¥ alue Rule
k1 1.000000e+007 (Initial value, to be fit)
A 2.000000e-008 (Initial value, to be fit)
k2 0.05 (Initial value, to be fit)
k3 1000000.0 (Initial value, to be fit)
k4 0.005 (Initial value, to be fit)
k5 1.000000e+007 (Initial value, ta be fit)
B 0.0 (Initial value, to be fit)
kE 0.0 (Initial value, to be fit)
k? 1000000.0 (Initial value, ta be fit)
k8 0.005 (Initial value, to be fit)
Brax 100.0 [Initial value, to be fit)
Span 05 (Initial value, to be fit)

Default range

Start graphing the curve at: The smallest X value X=0

Clpng this equatipn ‘ ‘ Editrequalriqn 7Help | Closer

Click OK and choose the tag “Default Constrains”. Set parameters as illustrated below
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Define a set of constraints to use as the default every time you curve fit with this equation

Fix, constrain or share a parameter

Parameter Name
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Constrain one parameter relative to another
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And click OK.
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Enter k1, k2, k3 and k4 predetermined by kinetic radioligand binding experiments and
the concentration of the radioligand (A) as below. Note: the units for Aand B are in M.

Parameters: Nonlinear Regression X

Fit Compare Constrain  ‘weights Initial values Range Output Diagnostics

Parameter Name Constraint Type Value Hook
k1 :Constant equal to v BY
& Constant equal to v ‘ &
k2 Constant equal to v A)
k3 Constant equal to v A '
k4 Constant equal to v A
k5 Shared, and must be greater than V1 A
B v Data set constant [=column title) v
kB ‘VSI"tared_, and must be greater than v _ A
k7 Shared, and must be greater than v S _
k8 Shared, and must be greater than v 6
Bnas |Shared andmustbe geaterthan | $
Span Shared, and must be between zeroand v Al '
Constrain one parameter relative to another
~ | must be greater than times v
~ | must be greater than times Vi

Leamn ~ Cancel

Click OK and analyze the result.



