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Parkinson’s disease (PD) is the second most common
neurodegenerative disorder affecting more than 1% of the
older population. Histopathologically, PD is characterized
by a severe loss of dopaminergic neurons in the substantia
nigra and cytoplasmic inclusions composed of insoluble
protein aggregates (Lewy bodies), which lead to a pro-
gressive movement disorder including the classic triad of
tremor, bradykinesia, and rigidity.

Significant motor impairments are the core symptoms of
this disease but usually occur at the middle to late stage
after the majority of dopaminergic neuronal loss. There-
fore, the diagnosis of this disease is largely delayed,
causing difficulty in its management. Early pre-motor
diagnosis seems to be essential to prevent the disease or
delay its onset. Current research interest is therefore to
optimize diagnosis in the prodromal stage and to propose
personalized therapeutic solutions to individual patients.
The new clinical diagnostic procedure combining various
biological, clinical, and imaging biomarkers is a major step
toward a “precise” diagnosis and predicts the prognosis.
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However, many challenging issues are still subjects of
debate, providing future research directions:

1. There is considerable debate on the appropriate and
optimal use of non-motor biomarkers — when and how
(alone or in combination) to use them.

2. How can biological biomarkers be measured in the
most reliable way? The standardization of protocols for
sampling, storing, transporting, and quality control
should be addressed. Moreover, the comparison of
different analytical methodologies (immunoassays,
single and multiplex assays, and mass spectrometry)
should also be addressed.

3. How can the biological diagnosis of PD (in terms of
sensitivity, specificity, or differentiation from other
neurodegenerative disorders) be improved with the
help of other newly discovered biomarkers?

4. Detecting PD biomarkers in the CSF is of limited use
in screening or monitoring patients conveniently and
rapidly. The standardization of protocols for blood
sampling/assays for putative PD biological biomarkers
need to be specifically addressed.

5. How are the current and novel biomarkers, especially
molecular biomarkers and imaging markers, related to
the understanding of the pathophysiology of PD?

Since the first description of PD as a neurological
disorder by James Parkinson (1755-1824) in 1817, many
important discoveries have been made during this 200-year
history of PD research [1]. In this special issue on
Biomarker Discovery in Parkinson’s Disease, some of the
challenges listed above are addressed. In the first paper, Le
et al. discuss the feasibility of current biomarkers, i.e.,
clinical, molecular, biological, and imaging biomarkers for
the possible early diagnosis of PD [2]. As iron is commonly
found to accumulate in the substantia nigra pars compacta
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in PD, region-specific iron quantification using magnetic
resonance imaging may be used as a potential marker for
PD in both clinical and prodromal stages [3]. Then, Cen
et al. focus on the use of peripheral lymphocytes to detect
specific markers for PD [4]. At the molecular level, several
transcription factors that may have neuroprotective effects
against dopaminergic neuron degeneration are proposed to
be PD biomarkers [5]. Wang et al. systematically summa-
rize the changes of miRNA expression profiles in PD
patients, highlighting their putative roles in the diagnosis
and treatment of this devastating disease [6]. In addition,
Tang et al. provide a systemic review of the application of
cerebral dopamine neurotrophic factor in PD treatment [7].
Zhong et al. characterized the age-dependent morphological
alterations and aggregation of o-synuclein, the primary protein
component in Lewy bodies and Lewy neuritis, in the enteric
nervous system in an o-synuclein transgenic mouse model [8].

Typical Parkinsonian symptoms consist of bradykinesia
plus rigidity and/or resting tremor. However, before the
appearance of these symptoms, pre-motor symptoms such
as hyposmia, constipation, REM sleep behavior disorder,
and depression may have been present for years. In this
issue, Reichmann described the main clinical features of
these pre-motor symptoms as biomarkers for PD [9]. Jin
et al. specifically focus on the clinical significance of REM
sleep behavior disorders for Parkinsonism [10]. Olfactory
impairment has a high prevalence among PD patients, and
its assessment is easy and of low cost. Fullard et al. discuss
the potential utility of olfaction dysfunction as a biomarker
for early or differential diagnosis of PD [11].

PD is a multifactorial disease, and genetic defects play
an important role in its pathogenesis. In this issue, Yuan
et al. analyze four paralogs of the recessive F-box protein 7
gene (FBXO7), mutations of which have been reported to
cause hereditary Parkinsonism, in Han Chinese patients
with sporadic PD. They have detected significant differ-
ences in the genotypic and allelic frequencies of the
FBXO2 variant rs9614, suggesting its potential as a
biomarker for PD [12]. Zeng et al. have conducted a
longitudinal resting-state fMRI study to evaluate changes
in local spontaneous brain activity with time in PD patients,
and report that regional homogeneity may be a suitable non-
invasive marker of PD progression in comparison to voxel-
based-morphometry [13]. Finally, Lotankar et al. provide a
comprehensive update on research on PD biomarkers [14].

In conclusion, “Biomarker discovery in Parkinson’s
disease” is a very interesting topic that is valuable for the
diagnosis and therapeutics of PD. There is a strong need to
develop highly accurate, sensitive, and reliable biomarkers
for PD diagnosis, especially at the prodromal stage. The
combination of biological biomarkers with other diagnostic
strategies including pre-motor symptoms and imaging
techniques will in fact help early diagnosis, the prediction
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of therapeutic effects, and prognosis. In addition, although
experimental evidence has shown the promising potential
of PD biomarkers, future studies are warranted to validate
the sensitivity and specificity of these potential biomarkers,
and to confirm their high correlation with disease devel-
opment and progression. Furthermore, big data analysis
and artificial intelligence should be introduced and encour-
aged for biomarker discovery and development.

The editors thank the authors for their efforts and time
spent on each manuscript. We are also grateful for the
thoughtful and helpful suggestions from reviewers. We are
pleased to publish this comprehensive special issue on the
state of biomarker discovery and possible clinical applica-
tion in the future.

Acknowledgements This article was supported by the National
Natural Science Foundation of China (81430021 and 81370470).

References

1. Li S, Le W. Milestones of Parkinson’s disease reasearch: 200
years history and beyond. Neurosci Bull 2017, 33: 597-601.

2. Le W, Dong J, Li S, Korczyn AD. Can biomarkers help the early
diagnosis of Parkinson’s disease? Neurosci Bull 2017, 33: 535-542.

3. Guan X, Xu X, Zhang M. Region-specific iron measured by MRI as a
biomarker for Parkinson’s disease. Neurosci Bull 2017, 33: 560-566.

4. CenL, Yang C, Huang S, Zhou M, Tang X, Li K, et al. Peripheral
lymphocyte subsets as a marker of Parkinson’s disease in a
Chinese population. Neurosci Bull 2017, 33: 493-500.

5. Wang R, Yang S, Nie T, Zhu G, Feng D, Yang Q. Transcription
factors: potential cell death markers in Parkinson’s disease.
Neurosci Bull 2017, 33: 551-559.

6. Wang Y, Yang Z, Le W. Tiny but mighty: promising roles of
microRNAs in the diagnosis and treatment of Parkinson’s
disease. Neurosci Bull 2017, 33: 543-550.

7. Tang T, Li Y, Jiao Q, Du X, Jiang H. Cerebral dopamine
neurotrophic factor: a potential therapeutic agent for Parkinson’s
disease. Neurosci Bull 2017, 33: 567-574.

8. Zhong CB, Chen QQ, Haikal C, Li W, Svanbergsson A,
Diepenbroek M, et al. Age-dependent alpha-synuclein accumu-
lation and phosphorylation in the enteric nervous system in a
transgenic mouse model of Parkinson’s disease. Neurosci Bull
2017, 33: 483-492.

9. Reichmann H. Premotor diagnosis of Parkinson’s disease.
Neurosci Bull 2017, 33: 526-534.

10. Jin H, Zhang JR, Shen Y, Liu CF. Clinical significance of REM
sleep behavior disorders and other non-motor symptoms of
Parkinsonism. Neurosci Bull 2017, 33: 575-583.

11. Fullard ME, Morley JF, Duda JE. Olfactory dysfunction as an early
biomarker in Parkinson’s disease. Neurosci Bull 2017, 33: 515-525.

12. Yuan L, Song Z, Deng X, Yang Z, Yang Y, Guo Y, et al. Genetic
analysis of FBX02, FBX06, FBXO12, and FBXO41 variants in
Han Chinese patients with sporadic Parkinson’s disease. Neurosci
Bull 2017, 33: 510-514.

13. Zeng Q, Guan X, Law JCF, Lun Y, Shen Z, Guo T, et al
Longitudinal alterations of local spontaneous brain activity in
Parkinson’s disease. Neurosci Bull 2017, 33: 501-509.

14. Lotankar S, Prabhavalkar K, Bhatt LK. Biomarkers for Parkin-
son’s disease: recent advancement. Neurosci Bull 2017, 33:
584-596.



	Biomarker Discovery in Parkinson’s Disease: Present Challenges and Future Opportunities
	Acknowledgements
	References




