
Supplementary Methods 

 

Enzyme Kinetic Assays 

Recombinant human wildtype and mutant ALK kinase domain proteins (amino acids 1093-1411) 

were produced in house using baculoviral expression and optimally pre-activated by 

autophosphorylation similar as previously described (1,2). The activated highly pure proteins (as 

verified by activate site titrations with potent inhibitors) contained 3 to 4 phosphates per molecule 

by intact protein mass-spectrometry analysis. Kinetic parameters were determined by a coupled 

spectrophotometric ATP-regenerating assay as previously reported (3) using the activation loop 

peptide analog (ARDIYRASFFRKGGCAMLPVK, “YFF”) as a phosphoacceptor substrate, which 

was reported to be phosphorylated more rapidly than the wild-type “YYY” peptide (4). The 

reactions contained 10 nM of wildtype ALK and 5 nM of L1196M mutant ALK enzyme, and 7.8-

1000 µM YFF peptide and 1 mM ATP to generate KM,YFF or 7.8-1000 µM ATP and 1 mM YFF 

peptide to generate KM,ATP. Reactions were started by adding ATP and conducted at 30 °C. Initial 

reaction velocities were fit to a Michalis-Menten equation using GraphPad Prism to determine the 

turnover number, kcat, and Michaelis constants, KM, for ATP and YFF substrate. 

 

Computational Methods 

Homology models of ALK G1202R and ALK G1202R/L1196M were created from PDB-deposited 

crystal structures of wildtype (PDB code 4CLI) and L1196M (PDB code 4CLJ). Protein preparation 

and water box formation was performed with standard methods in Maestro 2017-2 and Desmond. 

The orthorhombic water box had 10 Å buffers around the protein. Simulations with G1202R were 

started with the arginine in an extended conformation and with E1210 in five conformations 

representative of those seen in a collection of ALK crystal structures [PDB codes 5J7H, 4CLJ, 

and 4ANS; and two unpublished structures with angles (χ1 154°, χ2 -179°) and (χ1 -168°, χ



2 -58°)]. In all simulations, 10 ns of MD simulation of ALK with these homology models and 

wildtype (PDB code 4CLI) were run. Distances and angles were measured for features described 

in Figure 6 over a thousand snapshots taken every 10 ps. The differences in distance between 

the G1202 C atom and the five atoms of the pyrazole ring were monitored along with the 

distances between the two C atom positions on either side of the pyrazole ring (G1202R C 

atom and L1122 C atom) and either side of the center of the macrocycle ring (L1256 C atom 

and V1130 Catom). 
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