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Parkinson’s disease (PD) is the most common human 
neurodegenerative disease characterized by resting tremor, 
bradykinesia, muscle rigidity, impaired postural reflexes, psychiatric 
symptoms and aggregation of α-synuclein protein. This disease occurs 
in autosomal recessive pattern, affecting 3% of population above 65 years 
[1]. The environmental and genetic factors have been documented to 
play vital role in the pathogenesis of Parkinson’s disease [2]. Numerous 
genes have been found to be associated with PD risk in both sporadic, 
familial patients through Genome-wide Association Studies (GWAS) 
by next generation sequencing and genotyping methods such as PINK1, 
SLC45A3, SNCA, ACMSD, PARKIN, ATP13A2, GSTs, VPS35, HLA, 
GBA, RIT2, LRRK2, MTHFR and ABCB1 [3]. 

Pesticide exposure is known environmental risk factor for 
Parkinson’s disease. A relationship between pesticides and PD was 
first described in the year 1983 by the use of 1-methyl-4-phenyl-1, 2, 
3, 6-tetrahydropyridine (MPTP) [4]. The exposure to pesticide and 
other environmental substances alone is not sufficient to cause PD, 
other factors, such as genetic variants and polymorphisms in genes are 
necessary in PD development [5]. One of such gene is ATP-binding 
cassette; sub-family B (MDR/TAP), member 1 (ABCB1) gene encodes 
the P-glycoprotein (P-gp), a transmembrane protein (170kDa) belonging 
to conserved super family of ATP-binding cassette (ABC) transporters. 
The P-gp is an essential component of the Blood Brain Barrier (BBB) 
responsible for active efflux of molecules from brain endothelium. This 
glycoprotein influences the bioavailability and therapeutic response of 
various drugs such as anti-epileptic’s, anti-depressants, anti-psychotics 
and glucocorticoids [6]. ABCB1 gene plays crucial role in regulating, 
protecting the intra-cerebral concentrations caused by neuro-toxicants 
[7]. Till date, more than hundred single nucleotide polymorphisms 
(SNPs) have been identified in ABCB1 gene, which are localized in the 
promoter, intronic and exonic regions (Figure 1) [8].

Even though there are several polymorphisms, only some of 
them are functionally evaluated and found to be associated with PD 
development. Likewise ABCB1 gene polymorphisms were widely 
studied in PD patients of Asian and Caucasian ethnic background.

In addition to PD, ABCB1 SNPs have been studied in the other 

neurological disorders including epilepsy, bipolar disorder and 
Alzheimer’s disease [9]. This review focuses on the functionally relevant 
genetic polymorphisms observed in ABCB1 gene and 24 synonymous 
variants have been identified in the exonic region. The synonymous 
rs1128503 (C1236T) polymorphism located in 12th exon, C>T refers to 
the glycine residue placed in the external surface of N-terminal domain 
which shows to have effect on protein folding and influence on some 
drug inhibitors [10]. The rs1045642 c.3435C/T (Ile1140Ile) SNP located 
in 27th exon often referred as silent polymorphism, C>T correlates to 
isoleucine residue observed in the internal regions of C-terminal domain 
which cause differential expression of P-gp in neuronal tissues, plasma 
drug concentration and decrease in mRNA stability [11]. The non-
synonymous triallelic variant c.2677G/T/A (Ala893Ser/Thr) rs2032582 
found in 22nd exon has shown the effects on protein function and found 
to be associated with alteration of digoxin efflux in vitro studies [12]. 
Figure 2 explains the global distribution of rs2032582 polymorphism 
which has been studied under the 1000 Genomes Project [13]. To date, 
there are several publications that document the presence of these three 
SNPs with their genetic predisposition, progression and response to 
treatment [14]. The mechanism behind synonymous genetic variants 
predisposes to specific diseases are unknown; it may be possible effect 
of altered mRNA stability or due to protein conformation. Additionally, 
disease-associated SNP may not be causal itself, it might be in the 
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Figure 1: Exon structure of the ABCB1 gene containing 28 exons, the location 
of studied SNPs at their corresponding genomic positions.
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Figure 2: Global distribution of ABCB1 rs2032582 polymorphism encountered 
in various ethnic populations.



Citation: Ramakrishnan V, Akram Husain RS (2016) ABCB1 Gene Polymorphisms Associated with Risk of Parkinson’s Disease and Their Functional 
Relevance. J Alzheimers Dis Parkinsonism 6: 265. doi: 10.4172/2161-0460.1000265

Page 2 of 2

Volume 6   Issue 5 • 1000265
J Alzheimers Dis Parkinsonism, an open access journal
ISSN:2161-0460

linkage disequilibrium with another causal variant present in the same 
region or in closely located gene. The distribution of associated SNPs 
may vary from one geographical location to another, strengthening the 
importance of screening in unrelated geographic populations. It is also 
recommended to evaluate a wider range of ABCB1 polymorphisms that 
can be correlated with several neurological disorders.
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