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Parkinson’s disease (PD) is a neurodegenerative disorder that affects more than 6 million people 
worldwide. There is neither a cure nor a laboratory blood test to diagnose or monitor this progressive 
disease. The current gold-standard for clinical diagnosis based primarily on motor features is “too 
little, too late”: initial misdiagnosis can be as high as 30% and patients are usually in moderate to 
advanced disease stages when first diagnosed. Thus, development of translatable biomarkers that can 
accurately diagnose PD at its earliest stage are essential for earlier therapeutic intervention to impact 
clinical outcomes. 

Overview of the “Biofluid Biomarkers for Parkinson’s Disease” Special Issue 

This special issue focuses on current developments of biofluid-based biomarkers for PD. 
Biofluids such as cerebrospinal fluid (CSF), blood, serum, and plasma are attractive resources for 
biomarker studies as they are relatively easy to obtain at lower costs compared with neuroimaging. 
Protein or gene expression changes in these biomarker candidates can reflect disease status and can 
be measured objectively with standard laboratory equipment. 

The first research study [1] asks whether previously identified PD biomarkers of circulating 
microRNAs (miRNAs) in blood plasma can be validated in a new cohort of patients. Petillo et al. 
previously screened miRNAs using microarray technology to identify and replicate a panel of four 
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plasma miRNA biomarkers that can distinguish PD from healthy controls [2]. In this validation study, 
a new, independent cohort of PD patients and healthy controls was obtained and different 
quantitative real-time PCR (qRT-PCR) equipment was used to assess the biomarker performance. 
They found their results reproducible and that qRT-PCR is a robust diagnostic assay. These results 
highlight the importance of detection assay optimization and biomarker validation as essential stages 
in biomarker development prior translating into clinical settings. 

The second research study [3] examines central nervous system (CNS) debris-loaded 
phagocytes in peripheral blood mononuclear cells (PBMC) as potential PD biomarkers. 
Neuromelanin plays both protective and toxic roles in the dopaminergic neurons. In normal 
physiology, it binds to iron and provides neuroprotection from oxidative stress, but degenerating or 
dying neurons may release neuromelanin as a source of chronic inflammation [4]. First, the authors 
showed that fungal melanin-binding decapeptide (4B4) can bind to neuromelanin in human 
substantia nigra. Assuming that neuromelanin is one of the phagocytosed neuronal debris that is  
re-circulated into the peripheral blood, it can later be detected in a significantly higher level in 
PBMC of PD patients. These results propose a potential new approach to evaluate various CNS-debris 
laden phagocytes in PBMC as PD biomarkers. 

Three review articles were also presented. Conti and Alessio [5] described various proteomics 
approaches, including emerging studies of protein post-translational modification, to identify PD 
biomarkers from CSF. Several limitations on protein analyses and using CSF as a source for 
biomarker research were highlighted. Recent reports on differential biomarkers for PD in CFS also 
reaffirm the challenge of limited validation studies and various biological confounding factors that 
need to be addressed [6,7]. Shinde et al. [8] provided an up-to-date and comprehensive list of 
biofluid-based miRNA biomarkers for PD. Several miRNA biomarkers can be replicated in various 
tissue types, research groups, and detection platforms, showing the robustness of miRNA-based 
biomarkers for diagnostic purposes. However, lack of validation studies and small sample sizes 
remain a challenge as well to enable these biomarkers to move forward into clinical practice. The 
final review by DeMarshall et al. [9] focused on using autoantibodies in serum as diagnostic 
biomarkers for PD. Neuronal damage may generate cell type-specific debris that can enter the blood 
circulating system, activate a specific immune response, and trigger specific autoantibodies for 
debris clearance. Recent studies have identified PD-specific autoantibodies as potential biomarkers 
for PD diagnostics. 

Conflict of Interest 

The author declares no conflict of interest. 

Acknowledgements 

We thank all contributors to this special issue. 



 373 

AIMS Medical Science Volume 2, Issue 4, 371-373. 

 

References 

1. Petillo D, Orey S, Tan AC, et al. (2015) Parkinson's disease-related circulating microRNA 
biomarkers—a validation study. AIMS Med Sci 2: 7-14. 

2. Khoo SK, Petillo D, Kang UJ, et al. (2012) Plasma-based circulating microRNA biomarkers for 
Parkinson's disease. J Parkinson's Dis 2: 321-331. 

3. White VJ, Nayak RC (2015) Re-circulating phagocytes loaded with CNS debris: a potential 
marker of neurodegeneration in Parkinson's disease? AIMS Med Sci 2: 26-34. 

4. Zucca FA, Segura-Aguilar J, Ferrari E, et al. (2015) Interactions of iron, dopamine and 
neuromelanin pathways in brain aging and Parkinson's disease. Prog Neurobiol. 

5. Conti A, Alessio M (2015) Proteomics for cerebrospinal fluid biomarker identification in 
Parkinson's disease: methods and critical aspects. AIMS Med Sci 2: 1-6. 

6. Mollenhauer B, Parnetti L, Rektorova I, et al. (2015) Biological confounders for the values of 
cerebrospinal fluid proteins in Parkinson's disease and related disorders. J Neurochem. 

7. Magdalinou NK, Paterson RW, Schott JM, et al. (2015) A panel of nine cerebrospinal fluid 
biomarkers may identify patients with atypical parkinsonian syndromes. J Neurol Neurosurg 
Psychiatry 86: 1240-1247. 

8. Shinde S, Mukhopadhyay S, Mohsen G, et al. (2015) Biofluid-based microRNA biomarkers for 
Parkinson's disease: an overview and update. AIMS Med Sci 2: 15-25. 

9. DeMarshall CA, Sarkar A, Nagele RG (2015) Serum autoantibodies as biomarkers for 
Parkinson's disease: background and utility. AIMS Med Sci 2: 316-327. 

 

© 2015 Sok Kean Khoo et al., licensee AIMS Press. This is an 
open access article distributed under the terms of the Creative 
Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0) 


	Editorial

