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Tau expression and purification. The 2N4R tau isoform (residues 1-441 of human MAPT) and 
the fragment tau(192–324) were produced in the E. coli BL21(DE3) strain carrying a pET15b 
recombinant plasmid (Novagen). The corresponding genes were inserted into NcoI/XhoI cloning 
sites. The induction phase was performed by addition of 0.5 mM isopropyl β-D-1-
thiogalactopyranoside for 3 h at 37 °C. Cells were harvested by centrifugation at 5,000 × g for 30 
min and the pellet was resuspended in 50 mM NaH2PO4/Na2HPO4, pH 6.2, 2.5 mM EDTA, 2 
mM DTT and 0.5% Triton X-100 supplemented with a CompleteTM protease-inhibitor cocktail 
(Roche). The lysate was obtained by homogenizing this suspension using a high-pressure 
homogenizer followed by centrifugation at 30,000 × g for 30 min. The extract was incubated at 
75 °C for 15 min to precipitate most of the bacterial proteins from the soluble extract as a first 
purification step. The soluble proteins were separated from the precipitate by centrifugation at 
4,000 × g for 20 min and the desired protein was purified by cation-exchange chromatography 
(HiTrap SP HP 1 ml, GE Healthcare). Elution fractions were analyzed by SDS-PAGE and 
fractions containing the pure protein were pooled together for buffer-exchange in 50 mM 
ammonium bicarbonate (HiPrep 26/10 desalting, GE Healthcare) prior to lyophilization. 
Lyophilized proteins were stored at -20 °C until further use. 

In-vitro phosphorylation. Recombinant ERK2 and MEK3-R4F kinases were produced as 
described previously [1].  Tau(192–324) was dissolved at 100 µM with 1 µM of ERK2 and ~0.1 
µM of MEK3 in 400 µl of buffer containing 50 mM HEPES-KOH, pH 8.0, 12.5 mM MgCl2, 50 
mM NaCl, 2 mM EDTA, 1 mM DTT, 1 mM EGTA, and 12.5 mM ATP. The mixture was 
incubated at 37 °C overnight. Enzymatic reaction was stopped by incubating the reaction mixture 
at 75 °C for 15 min followed by centrifugation at 16,000 × g for 20 min. Then, the supernate was 
buffer-exchanged in 50 mM ammonium bicarbonate and lyophilized. Prior to further analyses, 
phosphorylation was qualitatively checked by a shift in the apparent mobility of the protein band 
on SDS-PAGE. 
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Figure S1. Sequences of tau proteins measured for this study. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
Figure S2. Structure of CLR01 
tweezer compound. 



 
 
  

 
Figure S3.	ECD-MS fragmentation of 17+ charge state of 4R-repeat domain C291A tau 
fragment. 



 
  

 
Figure S4.	ECD-MS fragmentation of 17+ charge state of 4R-repeat domain C291A tau 
fragment bound to CLR01 (1:1 complex). Red lines indicate CLR01-bound fragment ions. 



 
 
  

 
Figure S5.	ECD-MS of 4R-repeat domain phosphorylated 4R-tau fragment C291A. (Red 
lines indicate phosphorylated fragment ions). 
 



 
 

 
Figure S6.	IM-MS of 16+, 14+, and 11+ charge state of 4R-tau C291A fragment with and 
without CLR01 bound (1:1 complex). 


