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Abstract

The global impact of LRRK?2 mutations is yet to be realized with a lack of studies in specific
ethnic groups, including those of Asian and African descent. Herein we investigated the frequency
of common LRRK? variants by complete exon sequencing in a series of publicly available African
American Parkinson's disease patients. Our study identified three novel synonymous exonic
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variants and thirteen known coding variations however, there did not appear to be any frequent
(>5%) pathogenic mutations. Given the ethnic-specific LRRK2 variation previously identified in
PD further studies in under-represented populations are warranted.
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Introduction

Leucine-rich repeat kinase 2 (LRRK?2) mutations are recognized as the most frequent genetic
cause of Parkinson's disease (PD) identified to date. Although only a small number of the
variations within the gene are known to affect disease risk (n=8), the pathogenicity of many
others remains equivocal. LRRK2 mutations highlight many of the phenomena associated
with late-onset sporadic PD including pleomorphism in phenotypic presentation and a large
variation in the disease penetrance. This has been exemplified by carriers of Lirk2
p.R1441C and p.G2019S with a diverse range in age-at-onset of PD!> 2. Another prominent
feature of LRRK? parkinsonism is the relatively high frequency of specific mutations
observed in ethnically distinct populations~0.

Mutations in LRRK? are distributed across the gene and affect different domains of the
protein, which makes screening an expensive and time-consuming proposal. For this reason
the great majority of samples sequenced for the full 51 exon LRRK2 gene have been
Caucasian samples from Western Europe or North America. Only a relatively small number
of samples have been sequenced in African or Asian populations although the latter have
been fruitful identifying two common risk factors (Lrrk2 p.R1628P and p.G2385R)3 6 7.
Genetic studies of PD in sub-Saharan Africa are rare5—!!, however a number of studies have
recently been published regarding the observed high frequency of Lrrk2 p.G2019S (30-40%
of patients) in the Maghreb region of North Africa2> 4 12: 13,

To assess the full impact of LRRK2 mutations on the global PD community it is crucial that
full gene sequencing is performed on different ethnic groups. In the present study we set out
to sequence subjects of African American declared ethnicity with PD to assess the frequency
of common LRRK? variation in this population.

Subjects and Methods

DNA samples from African American patients with PD were obtained from the Coriell Cell
Repository collection (Coriell Institute for Medical Research, Camden, NJ) under the
appropriate ethical approval. Our series contained 22 patients (12 female and 10 male) with
an average age-at-onset of 50.6 years (range 27—-65 years) and an average age-at-study of
58.7 years (range 40-72 years). A family history of parkinsonism was reported in 6 patients
(27%). Unfortunately given the nature of samples (Coriell Cell Repository) the clinical
records are limited. To establish allele frequencies we screened 92 African American control
subjects (67 female and 25 male) obtained through the Coriell Repository or collected at
Mayo Clinic Florida with an average age-at-study of 41.9 years (range 2071 years). In
addition, a series of 420 US Caucasians controls collected at Mayo Clinic Florida (196
female and 224 male) were genotyped to provide allelic frequencies, this series had an
average age-at-study of 73.4 years (range 34-93 years).

Primers were designed for sequencing of the entire coding region of the LRRK2 gene (51
exons) and exon-intron boundaries (Available on request). PCR products were generated on
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384 well plates using standard protocols. A Biomek FX robot allows highly efficient, easily
automated magnetic-bead based PCR purification system (AMPure beads, Agencourt,
Beverly, MA) that requires no sample transfer, centrifugation or filtration steps. The same
bead technology (CleanSEQ beads, Agencourt) allows for sequencing reactions to be
performed in 10ul volumes containing Sul of clean PCR product, 1:32 dilution of BigDye
Terminator and 3.2pmol of primer. After the removal of dye-terminator using the Biomek
FX robot and magnetic-bead technology, sequencing products are electrophorized on an
ABI 3730 capillary array and the data analyzed with SeqScape software (ABI).

We identified 16 exonic variants in the 22 African American PD patients, three novel
synonymous changes (p.A75A, p.V674V and p.S1721S) were observed and are shaded in
Table 1. The three common variants highlighted with an asterisk represent a switch of the
minor and major allele designations from that observed in Caucasian samples. Control
frequencies are provided for a series of 92 African American and 420 Caucasian US
subjects. Linkage disequilibrium measures are provided as r2-values within the African
American subjects (Figure 1)14. In addition, there was no evidence of any intron-exon
boundary variants that would result in alternate splicing.

Discussion

Ongoing studies by our group and others are attempting to resolve the pathogenicity,
prevalence and penetrance of LRRK?2 coding variants in PD. There is a gap in our
knowledge regarding the frequency and impact of LRRK2 mutations on PD in distinct ethnic
groups of people. To this goal we performed sequencing of 22 African American PD
patients for the entire LRRK?2 gene identifying a number of known and novel exonic
variations (Table 1). There was neither evidence of any common (>5%) pathogenic
mutations, nor of known variants of high (e.g. p.G2019S) or low penetrance (e.g. p.R1628P)
in these samples from African American PD patients® .

This study does not rule out a role for LRRK2 mutations in PD patients of African descent
but does show that unlike some populations from North Africa there is no highly prevalent
pathogenic mutation. Our sample size although relatively small (n=22) reflects the
comprehensive sequencing approach of the all 51 exons of the LRRK?2 gene and represents a
large body of data. However this study does not account for possible variation in non-coding
regions of the gene which may account for disease risk. Gene sequencing studies are
important as we examine different ethnic groups for LRRK?2 variants given the knowledge of
the ethnic frequency differences that already exists.

These results represent our preliminary studies to characterize the frequency of LRRK?2
variants in the African American population. Differences are observed for the minor allele
frequencies of a number of LRRK? variants between African American and Caucasian
subjects which will be an important consideration for future association studies (Table 1).
To date, over 75 non-synonymous substitutions have been reported with the pathogenicity
and frequency of these yet to be established in a number of different populations. The novel
variants identified in the present study in these African American patients will be included
in our future LRRK?2 genetic studies.
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Figure 1.

The linkage disequilibrium between the sixteen LRRK?2 variants observed within the African
American samples is highlighted in a Haploview plot with r2-values shown and represented
in shading!'4. All African American patients and controls were used to generate the plot.
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