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Kinetic measurements were performed by injecting analytes diluted in running buffer over the immobilized ligands
at increasing concentrations. The association phase was monitored from 0-100 s, and the dissociation phase
monitored from 100-800 s. The Biacore T200 instrument was employed to measure the following interaction

parameters for the interactions of the four PD-1 mAbs with the four PD-L1 mAbs: apparent equilibrium dissociation
constant (K D) and kinetic rate constants (k on and off). Based on these K D values, an integrated dissociation

constant (K D i) was calculated using the formula K D i = 1/K D × (1-f), where f is the fraction of unbound analyte
in the dissociation phase. The binding kinetics of PD-1-PD-L1 interactions were compared to those obtained from

solution-based affinity assays using BLI and ELISA. An aliquot of each IgG was initially used as the analyte in
association (0-1.5 nM) and dissociation (1-1.5 µM) phases. In the second order serial reaction monitoring (SORM)
experiment the concentration was varied from 0.5 to 30 nM. The results from Biacore T200 and BLI were highly

comparable, although Biacore T200 K D values were consistently smaller than those obtained from BLI. The results
from Biacore T200 were used to determine cell-based PD-1/PD-L1 pairings as well as to validate assumptions

involved in the mathematical derivation of signal (F Eq 4-7). (1) Free dissociation constant (K D) from a global fit of
Biacore S200 results using a single binding model (response = 1+f+K D C 1 ) where C is analyte concentration and
f is the fraction of unbound analyte. Because Biacore T200 is an end-point technique, C = C (final). The influence
of some non-specific binding on the equilibrium signal is avoided by first fitting the response as a function of C

(0-0.01 µM), and later determining a global K D fitting of these binding plots for the entire concentration range of
analyte (0-1.5 µM). For Biacore T200, the optimal fit is achieved using a single binding model (K D = 0.18 ± 0.008
µM), and the apparent affinity determined from this fit is in excellent agreement with the affinity determined from
BLI using BLI M1 (K D = 0.16 ± 0.02 µM). In the BLI experiment, the maximum level of PD-1 binding to immobilized
PD-L1 at the initiation of the dissociation phase is equivalent to the concentration of ligand in the S200 experiment

(1 µM). However, in the S200 experiment, the maximum level of PD-1 binding with analyte concentrations of
0.005-0.3 µM is not achieved, and a lower limit to the ligand concentration is inferred from the fit of the asymptotic

dissociation phase. This underestimate of the ligand concentration results in an underestimate of the apparent
affinity, but the results are consistent with the results from BLI and can be used to validate the mathematical

analysis outlined below. (2) Kinetic rate constant (k on and off) derived from an initial slope and the total off-rate.
The total off-rate was determined using the exponential decay function (eq. 4-7 below).
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Temperature dependence of the binding at each site was
examined by a two-site binding model; B and EB, and the

affinity of EB to LSA and TLA was determined from the KD and
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