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Leucine rich repeat kinase 2 (LRRK2) is a multidomain protein linked to Parkinson’s 
disease (PD) with GTPase and kinase catalytic functions. Cellular studies have reported 
that transient overexpression of clinical mutant forms of LRRK2 leads to cytotoxicity 
which is proposed to be mediated by LRRK2’s catalytic activities. Given the good 
druggability of GTPases and kinases in general and the potential of small molecule 
modulators of LRRK2 GTPase or kinase functions as therapeutic venues for LRRK2 
related PD, a thorough understanding of the LRRK2 catalytic functions is crucial. 
LRRK2 autophosphorylation or phosphorylation of in vitro heterologous substrates has 
previously been confirmed and weak GTPase activity has also been described for 
LRRK2. As most biochemical studies have been performed using suspensions of protein 
bound to affinity resin or partial LRRK2 catalytic fragments or recombinant protein with 
large affinity tags, the present study aims to prolong previous biochemical studies of 
LRRK2 using highly pure recombinant LRRK2 soluble protein with a small affinity tag 
(~1% of total amino acids). Using an in house vector expression system, we expressed 
3flag tagged full length LRRK2 protein in HEK293T cells and purified it to 95% purity 
as assessed by both coomassie and silver stained SDS-PAGE gel and to a concentration 
of up to 0.3 mg/ml. Using these proteins, we assayed phosphorylation kinetics as well as 
GTPase activity of wildtype protein as well as several clinical (R1441C, Y1699C, 
G2019S, G2385R) and functional mutants (T1348N GTP binding deficient mutant and 
K1906M kinase dead mutant). Using autophosphorylation, myosin light chain 
phosphorylation and moesin derived peptide (lrrktide) phosphorylation as readouts; we 
could rank phosphorylation activities of LRRK2 mutants from highest (G2019S) to 
lowest (K1906M) activity. GTPase activity, assayed in a steady state assay, was low in 
all proteins with wild type and some mutant proteins showing activity higher than 
T1348N negative control. We further prepared LRRK2 catalytic fragments including 
kinase domain alone, Roc-GTPase domain alone and several multidomain catalytic 
fragments. All partial fragments displayed reduced catalytic activity compared to full 
length protein. For kinase activity, the Roc-COR-Kinase catalytic core fragment was the 
minimally active fragment displaying autophosphorylation activity, indicating that Roc 
domain is required for LRRK2 kinase activity. In conclusion, we have developed a 
method for preparation of active full length LRRK2 protein in solution allowing in vitro 
testing of small molecule modulators of LRRK2 GTPase or kinase activities. 
 
 


