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Generation of PSKR1 plasmid constructs and recombinant protein expression  

The cytoplasmic domain of AtPSKR1 [TAIR:AT2G02220; GenBank:NP_1783300.1] were 

prepared as described for the constructs PSKR1-KD2 (886-1008) in pDEST17 and PSKR1-

KD3 (883-1008) in pET-SUMO [1].  PSKR1-KD3 and its G924K mutant were used in the 

experiment in Figure 1B and all other experiments involved PSKR1-KD2 constructs.  The 

PSKR1-KD2 mutants (G924E and G924K) were made using a Phusion site-directed 

mutagenesis kit (New England BioLabs) using the pENTRY-PSKR1-KD2 (with a stop 

codon) as template and recombined into pDEST17 for protein expression.  All clones were 

sequenced before use to confirm plasmid identity.  Expression and purification of 

recombinant proteins was as described [1].   

 

In vitro activity assays 

Kinase and guanylate cyclase activities were measured as previously described [1].  All 

standard enzyme assays were carried out as independent triplicate experiments.  Calcium 

concentrations were kept at a physiological range of ≈10 nM unless otherwise mentioned.  

Free calcium concentrations were determined using the Maxchelator program [2] taking into 

account the temperature, pH and ionic strength of the calcium buffer [3] and included 5 mM 

Mg2+ ions to act as the metal co-factor.  However, the metal co-factor was 5 mM Mn2+ in the 

experiment shown in Figure 1B using the PSKR1 pET-SUMO constructs.  For guanylate 

cyclase activity, the amount of cGMP produced by the recombinant proteins was analyzed 

using either the Amersham cGMP enzyme immunoassay Biotrak (EIA) System (GE 

Healthcare) or the Sigma cGMP enzyme immunoassay (EIA) system (Sigma-Aldrich) 

following the standard acetylation protocol described by the supplier. 

 

Model building and minimisation 

A homology model of the kinase domain of PSKR1 was developed based on its 41.2% 

identity to the crystal structure of tomato resistance protein Pto (for Pseudomonas syringae 

pv tomato) kinase [PDB: 3HGK] [4] using Prime version 3.1 (Maestro version 9.3, 

Schrödinger, LLC, New York, USA). Minimisation of the model was undertaken using 

Macromodel version 9.9 (Maestro version 9.3, Schrödinger), employing the PRCG method 

and the OPLS_2005 force field. A short period of molecular dynamics (300 K, 10 ps) using 

Macromodel version 9.9 was undertaken to reduce strain followed by further minimisation. A 



Ramachandran analysis (PrimeX 1.9, Maestro version 9.3, Schrödinger) revealed that the 

backbone dihedral angles fell in the expected regions. 

 

Statistical Analysis 

Unless otherwise stated, data is expressed as mean ± s.e.m. and analysed using one-way 

ANOVA followed by Tukey-Kramer multiple comparison test. 
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