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Polyubiquitin-Proteasomal Degradation of Leucine-Rich
Repeat Kinase 2 Wildtype and G2019S
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Parkinson disease (PD) is becoming one of the most neurodegenerative disorder worldwide. The deposited aggregates
have been connected in the pathophysiology of PD, which are degraded either by ubiquitin-proteasomal system (UPS)
or autophagy-lysosomal pathway (ALP). Leucin-rich repeat kinase 2 (LRRK2), one of the neurodegenerative proteins
of PD is also stringently controlled by both UPS and ALP degradation as well. However, the polyubiquitination pattern
of LRRK?2 aggregates is largely unknown. Here, we found that K63-linked polyubiquitinations of G2019S mutant, most
familial variant for PD, is highly enhanced compared to those of wild type LRRK2 (WT). In addition, in the presence of
overexpressed p62/SQSTM-1, ubiquitination of LRRK2 WT or D1994A was reduced, whereas G2019S mutant was not
diminished significantly. Therefore, we propose that degradation of G2019S via UPS is more involved with K63-linked
ubiquitination than K48-linked ubiquitination, and overexpressed p62/SQSTM-1 does not enhance degradative effect on

G2019S variant.
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Fig. 1. The ubiquitination of LRRK?2 wildtype and G2019S mutant are differentially regulated by p62/SQSTM1. (A) K63-linked
ubiquitination is increased in LRRK2 G2019S mutant compared with LRRK2 WT. Myc-tagged LRRK2 WT or G2019S was co-transfected
with HA-tagged K48 Ub or K63 Ub in HEK 293T cells. The ubiquitination of LRRK2 was detected using anti-HA antibody following
immunoprecipitation with anti-myc antibody. (B) Quantification graph from panel A. The data represent means of ubiquitinated LRRK2 +
SEM (K48-Ub WT, 1.00£0.00; D1994A, 2.6710.98; G2019S, 1.8510.93; K63-Ub WT, 1.00£0.00; D1994A, 5.07+1.30; G2019S, 2.81+
0.29; n = 3; *P < 0.05, paired t-test). (C) The overexpression of p62 reduces the ubiquitination of LRRK2 WT or D1994A, whereas does not
have a significant effect on LRRK2 G2019S mutant. HEK 293T cells were co-transfected with HA-Ub and myc-LRRK2 WT or G2019S,
and then the ubiquitination of LRRK2 was detected as in panel A. (D) The summary quantification are shown as means = SEM (WT, 1.00
£0.00; WT with p62, 0.48£0.18; D1994A, 0.691£0.06; D1994A with p62, 0.3310.09; G2019S, 1.611+0.87; G2019S with p62, 0.60£0.32;
n=73; *P<0.05, n.s., P>0.05, paired z-test).
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