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rs2736990
rs2736990 is a SNP associated with Parkinson’s disease (PD), a neurodegenerative
disorder characterized by the degradation of dopamine-producing neurons in the
substantia nigra. Rs273990 is located on chromosome 4q22 in the synuclein-alpha SNCA
locus. The function of SNCA is not fully understood, but it predominately found in the
presynaptic terminals of neurons, and it is thought that it plays a role in maintaining
adequate supplies of synaptic vesicles. SNCA is also a major component of Lewy Bodies
(LB), protein accumulations often found in neurons in patients with PD.

The best evidence for the association of rs2736990 with PD was provided in a genome-
wide association study (GWAS) that found an increased frequency of the minor C allele
(T is the major allele) in position 90897564 among cases compared to controls. The
study first identified this SNP in a pool of 1,713 cases and 3,978 controls of European
ancestry. The researchers then successfully replicated this significant finding in a
separate group of 3,361 cases and 4,573 controls, also of European ancestry. Estimates of
effect size and statistical significance from the pooled dataset (which incorporates both
groups) are as follows: OR = 1.23, p = 2.24 x 10-17 [PMID 19915575 (https://www.ncbi.nl
m.nih.gov/pubmed/19915575?dopt=Abstract) ].

Several other studies have also examined the relationship between rs2736990 and PD. A
group of Japanese researchers conducting a GWAS on 2,011 cases and 18,381 controls
of Japanese descent found a significant association of rs2736990 with PD that survived
Bonferroni correction (p-value not reported) [PMID 19915576 (https://www.ncbi.nlm.nih.
gov/pubmed/19915576?dopt=Abstract)]. Another group looked at only the rs2736990
SNP in 515 cases and 450 controls of Chinese descent and found the minor C allele was
significantly more frequent in patients with PD (OR=1.26, p = 0.017)[PMID 24005725 (htt
ps://www.ncbi.nlm.nih.gov/pubmed/24005725?dopt=Abstract)]. Other studies have
validated the association between rs2736990 and PD in European populations: The
Harvard NeuroDiscovery Center tested rs2736990 only in 344 cases and 275 controls and
found a significant association (OR = 1.40, p = 0.0032)[PMID 21953863 (https://www.ncb
i.nlm.nih.gov/pubmed/21953863?dopt=Abstract) ]; another group combined data from
previous GWAS studies with their own data to create a GWAS dataset of 1752 cases and
1745 controls that yielded a significant association (OR = 1.29, p = 6.7 x 10-8)[PMID
20070850 (https://www.ncbi.nlm.nih.gov/pubmed/20070850?dopt=Abstract) ] ; finally,
a GWAS conducted on 772 cases and 2024 controls of Dutch descent found a significant
association between rs2736990 and PD (OR = 1.325, p = 1.63 x 10-5)[PMID 21248740 (ht
tps://www.ncbi.nlm.nih.gov/pubmed/21248740?dopt=Abstract) ].

It is not known with certainty how mutations in synuclein-alpha contribute to PD;
however, mutations in this gene, both missense and copy number variants, have been
linked to the development of PD. In addition, rs2736990 is one of several SNP’s in the
SNCA locus significantly associated with PD in GWAS studies, and the significant
association of this SNP with PD has been replicated and validated in several subsequent
studies. Moreover, estimates of effect size are similar across studies. As such, the
biological plausibility of this mutation appears high. One candidate mechanism for
development of PD due to SNCA hypothesizes that misfolded or excessively produced
synuclein-alpha proteins accumulate in the neuron and interfere with normal function
until they eventually cause death. This theory is supported by the abundance of
synuclein-alpha proteins in LB’s found in dopaminergic neurons in the substantia nigra.
However, it is unclear if these LB’s are a response to injury or themselves the cause of
death.
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